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CIRCULAR. 

Sale of Timber in Forest Reserves. 

R DEPARTMENT OF THE INTERIOR, 

GENERAL LAND OFFICE, 

Wasuineton, D. C., January 22, 1902. 

GENERAL. 

1. Timber will be sold, both live and dead, wherever the removal of 

such material will be beneficial, or at least not detrimental, to the forest 

reserves. « 
2. In the disposition of this material the local demand will have 

preference, and, in localities where this local demand is so great that 

all available timber is likely to be needed, applications involving the 

export of the material to distant points will be refused. (ey 7 
Ea eh V1 ; ; 

HOW THE TIMBER MAY BE PURCHASED. ne 

1. The applicant who wishes to purchase timber will apply, in porn i 

or in writing, to the supervisor of the reserve, stating — 

(a) How much timber he wishes to buy; 

(6) The kind of material desired ; 

(c) Where the timber is located. 

2. As soon as practicable the supervisor or his assistant will go over 

the ground with the applicant, and determine whether the timber may 
be sold, under what conditions, and at what price. 

3. After an agreement is reached the applicant should sign a definite 
application, prepared on the regular form, with the assistance of the 

forest officer. 

4, After this, the forest officer marks out the block or area where the 

timber may be cut, maps it, and estimates the amount of timber on the 

whole, and also the particular kind applied for. He also makes a gen- 
eral forest description of the tract, block, or quarter section. 

5. Then the application, together with the forest officer’s description 

and recommendation, is sent to the Department at Washington. 

6. If approved, the timber will be advertised in a local paper for 

thirty days (sixty days in California). This advertisement will be 
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an ft ce $7362 

waived only in cases where the amount involved in the sale is of $100 

stumpage value, or less 

7. Bids on this timber will then be in order. These bids, together 

with a deposit (insuring the good faith of the bidder), should be sent 

by the bidders to the receiver of the local land office, and the bid will 

be forwarded from that office to the Department. 

8. At the end of thirty days (sixty days in California), the timber will 

be awarded to the highest bidder; and if the applicant is the successful 

bidder, the deposit is credited on the sale; if not, the money will be 

refunded. 

9. When the timber is awarded the applicant will sign a contract 

containing the specifications contained jn the original application, as to 

manner of cutting, scaling and cleaning up, etc., and, if the case seems 

to justify it, he will be asked to give a bond, usually in an amount 

double the value of the timber, to secure the proper fulfillment of the 

contract. 

10. Cutting may then begin. 

11. The material will be skidded or piled in the customary manner, 

and the purchaser is required to mark the tops of the logs to facilitate 

sealing. 

12. The scaling will be done in the customary way by the old Scrib- 

ner rule; by aingh the contents of a 16-foot log are as follows: 

i 

: \ Diameter in- | Contentsin ft. || Diameter in- | Contents in ft. || Diameter in- | Contents in ft. 
~ side ghperk: b. m, side of bark. b. m. side of bark. b. m. 

Inches. Inches. Inches. 
6 9 21 304 36 923 
7 16 22 384 37 1,029 
8 25 23 377 38 1,068 
9 36 24 404 39 1,120 

10 49 25 : 459 40 1,204 
11 64 26 500 41 1,272 
12 79 27 548 42 1,343 
13 97 28 582 43 1,396 
14 114 29 609 44 1,480 
15 ; 142 30 657 45 1,518 
16 159 31 710 46 1,587 
17 185 82 736 47 1,656 
18 213 33 784 48 1,728 
19 240 34 800 
20 280 85 876 

This rule applies to saw timber and mining timber. Logs of 24 feet 

and over in length are scaled at more than one point; so that a log 24 

feet long, for instance, is scaled at 16 feet and at the top. In other 

words, long pieces are treated as 16-foot logs and fractions thereof. 

Square-hewed goods are measured like sawed timber, as solid pieces. 

Thus, an 8 by 12 inch 16-foot timber contains 128 feet board measure. 
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Railway ties are simply counted, and 

30 ties, 8 feet in length, equal 1,000 feet board measure. 

40 ties, 6 feet in length, equal 1,000 feet board measure. 

Cordwood is measured in the ordinary way. Where green timber 
10 inches and over in diameter is cut into cordwood it is charged as 

timber, and two cords are considered equal to 1,000 feet board measure. 

13. The sealing will be done according to the conditions of the case. 

If the cutting is on a sufficiently large scale, it will be done in such a 

way as to keep up with the work; otherwise, the scaling will be done 

at set times. 

14. All timber must be marked with the U. S. stamp before it may 

be removed. 

The following blank forms for application and contract filled in as 

samples will be used in all timber sales: 

4—178. 

No. 123. = 

PUBLIC TIMBER SALE. 

Black Hills Forest Reserve. 

APPLICATION. 

I hereby make application for the sale and purchase of timber located and de- 

scribed as follows: 100 M feet B. M., saw timber, green or dry; no M feet B. M., 

mining timber, green or dry; no railroad ties, green, dry ; 250 cords cord- 

wood, —— green, and dry ——; and is located SW. 14, STW. 14, 8.25, T.3.N., R.3 EB. 

To be used at mines near Deadwood. 

I promise to deposit with the receiver of public moneys at the United States land 

office at Rapid City, S. Dak., such sum as may be required at the time of filing my 
bid for the above-described timber, and I further promise that in case my applica- 

tion is favorably considered I will deposit with the said receiver such sum as may 

be required to cover the cost of advertising for bids for the purchase of this timber, 
and in the event that the timber is awarded to me as the successful bidder I promise 

to pay to the said receiver the amount covered by my bid. [Here insert the condi- 
tion of payment, whether full cash payment or one-third down and the balance in 

thirty, sixty, and ninety days, as the case may be.] Cash in advance, at price of: 

$2.50 per M ft. B. M. for timber; 30 cents per cord for cordwood of all ore credit 
being given for the sums heretofore deposited with the said receiver by me in con- 

nection with this sale and purchase ; which, otherwise, will be refunded to me. 

And I further agree and promise to conduct the work of cutting and removing 
said timber in accordance with the following specifications : 

1. I will comply strictly with the laws and the regulations governing forest 

reserves. 
2. Submit all timber and wood to measurement by the forest officer before the 

same is removed. 
3. Pay in advance for all timber before cutting the same. 

4. To cut only timber on the area agreed upon and blazed and marked, and not 

to cut any of the live trees bounding this area. 
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5. To leave no logs, ties, lagging, or other material in the woods, and to pay 

double the agreed price for any material thus left in the woods. 
6. To pay for all material used in shanties or buildings of any kind; also for 

material used in the construction of skidways, corduroy, log roads, bridges, and 

other improvements. 

7%. To cut only marked timber, and to cut all marked timber. 

8. To leave no trees lodged in process of felling. 

9. That all material is marked on skidway or in pile, the amount to be placed in 

plain figures at top or on blaze near by, and that no material will be piled on such 
skidway or pile after the scaling has been finished. 

10. All felling and cutting with saw, except firewood. 
11. Stumps —— high; none higher than 18 inches. 
12. Shaft of tree to be used to diameter of 6 inches, ——. 

13. Cordwood to be cut from all tops down to a diameter of 3 inches. 
14. Tops to be dragged bodily into openings ready for burning. See 15. 
15. Tops to be lopped and brush piled on entire area. 
16. No hewing, except at skidways in openings ——. 
17. No cutting of timber in summer season between month of —— and — 

Waived in this case. 

18. Cut all dead material sound enough for fuel —. 
19. Cut only standing dead material. See No. 18. 
20. Cut only and all dead material. Dead and green allowed. 
21. Build camps at place agreed upon, located ——, as per map ——. No camps 

allowed iu this case. 

22. Construct dam at point agreed upon, located at ——, as per map——. No 

dams allowed in this case. 

23. To pile or skid all material before measuring ——. 

24. Scaling to be done [once a week or month, continuously, to keep up with 

cutting] once « week, the maximum to be not over 20 M feet B. M., and 265 cords, 

—— ties per day or week per week, 
I further agree that in case my bid for this timber is accepted I will execute a 

contract embodying the above provisiuns for the purchase of said timber, and deliver 
therewith a bond which shall be satisfactory to the forest officers for the faithful 
performance of the conditions imposed in said contract; and I further agree that 
in case of failure on my part to fulfill, all and singular, the requirements of said 
contract I will forfeit the said bond and all moneys paid to the receiver of public 
moneys herein mentioned. 

JNO. DOE. 
Dated at Hill City, S. Dak., Jan. 15, 1902. 

4—179. 

No. 123. 

PUBLIC TIMBER SALE. 

Black Hills Forest Reserve. 

CONTRACT. 

This contract is hereby entered into by and between Jno. Doe, party of the first 
part, and the Secretary of the Interior for the United States of America, party of 
the second part, for the purchase of certain public timber in the Black Hills Forest 
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Reserve, based upon the bid of the said Jno. Doe for said timber, submitted in 

pursuance of a duly advertised proposal to sell said timber, which bid has been 

accepted by the Secretary of the Interior, said bid and advertisement being made 
a part of this contract. : 

Approximately 100 M feet B. M., saw timber, green or dry; no M feet B. M., 
mining timber, green or dry; no railroad ties, —— green, —— dry; 250 cords cord- 

wood, —— green, and dry. All timber to be removed within one year from date of 
this contract, and is located SW. 14 of SW. 4, S.25,T.3.N., R. 2 E. To be used 

at mines near Deadwood. 
In consideration of the sale of this timber to me I, Jno. Doe, promise to pay the 

Receiver of Public Moneys at the United States Land Office at Rapid City, S. Dak., 
the sum of three hundred and twenty-five dollars ($325), being at the rate of $2.50 
per thousand for timber and 80 cents per cord for cordwood, entire swum cash in 
advance, credit being given for the sums heretofore deposited with the said Receiver 

by me in connection with this sale and purchase. 

And I further agree and promise to conduct the work of cutting and removing 

said timber in accordance with the following specifications : 
1. I will comply strictly with the laws and the regulations governing forest 

reserves. : 

2. Submit all timber and wood to measurement by the forest officer before the 

same is removed. 
3. Pay in advance for all timber before cutting the same. 
4. To cut oily timber on the area agreed upon and blazed and marked, and not 

to cut any of the live trees bounding this area. 
5. To leave no logs, ties, lagging, or other material in the woods, and to pay 

double the agreed price for any material thus left in the woods. 
6. To pay for all materials used in shanties or buildings of any kind; also for 

material used in the construction of skidways, corduroy, log roads, bridges, and 

other improvements. 
7. To cut only marked timber, and to cut all marked timber. 

8. To leave no trees lodged in process of felling. 

9. That all material is marked on skidway or in pile, the amount to be placed in 

plain figures at the top or on the blaze near by, and that no material will be piled 

- on such skidway or pile after the scaling has been finished. 
10. All felling and cutting with saw, e.rcept firewood. 
11. Stumps —— high; none higher than 78/7, 
12. Shaft of tree to be used to diameter of 6 inches, —— 
18. Cordwood to be cut from all tops down to a diameter of 3 inches. 

14. Tops to be dragged bodily into openings ready for burning. Sve No. 15. 

15. Tops to be lopped and brush piled on entire area. 

16. No hewing, except at skidways in openings 
17. No cutting of timber in summer season between month of —— and —— 

Waived in this case. 
18. Cut all dead material sound enough for fuel —. 
19. Cut only standing dead material. See No. 18. / 

20. Cut only and all dead material. Dead and green allowed. 

21. Build camps at place agreed upon, located , aS per map —~. No camps 

allowed in this case. 

22. Construct dam at point agreed upon, located at ——, as per map——. No 

dams allowed in this case. 
23. To pile or skid all material before measuring —. 

24. Scaling to be done [once a week or month, continuously, to keep up with 
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cutting] once a week, the maximum to be not over 20 M feet B.M., and 25 cords, 
—— ties per day or week per week. 
And as a further guarantee of a faithful performance of the conditions of this 

contract, I have executed and deliver herewith a bond in twice the amount of the 

purchase price named in this contract, which bond shall be forfeited, together with 
all moneys paid or promised under this contract, upon failure upon my part to 
fulfill, all and singular, the conditions and requirements herein set forth or made 

a part hereof. 

Given under my hand at Lead, S. Dak., this 20 day of Feb., 1902. 

JNO. DOE. 

Given under my hand at Washington, D. C., this 15 day of March, 1902. 

, Secretary of the Interior. 

SPECIAL CONSIDERATIONS. 

The following considerations are of special importance : 

1. Applications will be considered and attended to in the order in 

which they are received; but exceptions to this rule will occur, with 

special local conditions, such as isolation of particular sage great 

distances, insufficient force of workers, ete. 

2. All applications in any reserve will be held up and Aare when- 

ever it becomes evident that the reserve force, for any reason whatever, 

fails to carry out the work according to the prescribed regulations. 

3. In every case, the timber purchased is not the amount called for in 

the application, but the amount actually found on the cutting area as 

located and marked out by the forest officer. If there is less timber on 

this area than the applicant desires, he must make a new application, 

but is never allowed to cut over the original line as laid down for his 

case. ; 

4. The following violations of the regulations will be regarded as 

trespass, and will lead to a suspension of all operations until the case 

is settled: 

(4) Cutting across the line surrounding the cutting arca; 

(6) Cutting of unmarked timber; 

(¢) Removal of any material before it is properly scaled and 

stamped or marked. 

5. Since a considerable time is necessarily required in attending to 
any case of timber sale, and the law positively forbids any short-cut: 
methods, the public is earnestly requested not to delay applications of 
this kind. 

5. When the applicant fails to hear of his application in a reasonable 
time, say thirty days, he should address letters both to the supervisor 
and to the honorable Commissioner of the General Land Office, Wash- 
ington, D. C. 
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7. Any incivilities, or evident neglect on the part of the forest 

officers which hinders the purchaser in his work or endangers his case 
by giving to it the appearance of willful or negligent trespass, should 

be reported to the supervisor, and, if not promptly corrected, should be 

reported to the Commissioner of the General Land Office. : 

8. Trespassers, in the absence of a proper settlement for the trespass, 

will not be awarded timber. 

BINGER HERMANN, 
Commissioner. 

Approved, January 22, 1902, 
E. A. Hircsueock, 

Secretary of the Interior. 





Issued December 5, 1908. 

U. S. DEPARTMENT OF AGRICULTURE. 

FARMERS’ BULLETIN 340. 

DECLARATION OF GOVERNORS FOR 

CONSERVATION OF NATURAL 

RESOURCES. 

WASHINGTON: 

GOVERNMENT PRINTING OFFICE. 

1908. 



LETTER OF TRANSMITTAL. 

U.S. DeparTMEeNnT or AGRICULTURE, 
Forest SERVICE, 

Washington, D. C., October 28, 1908. 
Sir: Believing that the Declaration of Governors adopted at the 

recent conference on conservation of our natural resources is 
worthy of the widest circulation among the people, and that it will 
do. more than anything else that could be published to arouse a pop- 
ular. interest in this very important subject, I respectfully recom- 
mend its issuance as a Farmers’ Bulletin. 

Respectfully, 
GiFrorD PincHor, 

Forester. 
Hon. James Wixson, 

Secretary of Agriculture. 
340 (2) 
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DECLARATION OF GOVERNORS FOR CONSERVATION OF 
NATURAL RESOURCES. 

INTRODUCTION. 

The Declaration of Governors contained in this bulletin was 
adopted by the conference of governors of the States and Terri- 
tories called by the President to consider the conservation of our 
natural resources, and which met at the White House May 13, 14, 
and 15, 1908. Besides the governors there were invited to the 
conference the members of the Cabinet, the justices of the Supreme 
Court, the members of both Houses of Congress, representatives of 
the great national organizations, the Inland Waterways Commis- 
sion, and, as special guests, Hon. William Jennings Bryan, Mr. James 
J. Hill, Mr. Andrew Carnegie, and Mr. John Mitchell. The late ex- 
President Grover Cleveland was also invited as a special guest, but 
illness prevented him from attending. At the request of the Presi- 
dent each governor brought with him to the conference three citi- 
zens from his State or Territory to act as assistants or advisers. 

The object of the conference was stated by the President in his 
letter of invitation to the governors, in which he said: 

It seems to me time for the country to take account of its natural resources, and 

to inquire how long they are likely to last. We are prosperous now; we should not 
forget that it will be just as important to our descendants to be prosperous in their 

time. 

Papers which discussed the present state of our various natural 
resources were read by experts and specialists in each respective 
line, and these were followed by an open discussion among the gov- 
ernors of the points brought out. 

The conference then appointed a committee to draft a declara- 
tion, consisting of the following: Governor Newron C. BLANCHARD, 
of Louisiana; Governor JoHN FRANKLIN Fort, of New Jersey; Gov- 
ernor J. O. Davison, of Wisconsin; Governor Joun C. CuTiEr, of 
Utah; and Governor Martin F. Ansex, of South Carolina. 

This committee prepared and submitted the declaration which 

follows, and it was unanimously adopted by the conference of gov- 

ernors as embodying their conclusions on the question of conserva~- 

tion. 
340 (5) 
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DECLARATION. 

We, the governors of the States and Territories of the United States of 

America, in conference assembled, do hereby declare the conviction that 

the great prosperity of our country rests upon the abundant resources of 

the land chosen by our forefathers for their homes, and where they laid 

the foundation of this great nation. 

We look upon these resources as a heritage to be made use of in estab- 

lishing and promoting the comfort, prosperity, and happiness of the 

American people, but not to be wasted, deteriorated, or needlessly 

destroyed. : 
We agree that our country’s future is involved in this; that the great 

natural resources supply the material basis upon which our civilization 

must continue to depend, and upon which the perpetuity of the nation itself 

rests. 

We agree, in the light of the facts brought to our knowledge and from 

information received from sources which we can not doubt, that this 

material basis is threatened with exhaustion. Even as each succeeding 

generation from the birth of the nation has performed its part in promot- 

ing the progress and development of the Republic, so do we in this genera- 

tion recognize it as a high duty to perform our part; and this duty in 

large degree lies in the adoption of measures for the conservation of the 

natural wealth of the country. 

We declare our firm conviction that this conservation of our natural 

resources is a subject of transcendent importance, which should engage 

unremittingly the attention of the nation, the States, and the people in 

earnest cooperation. These natural resources include the land on which we 

live and which yields our food; the living waters which fertilize the soil, 

supply power, and form great avenues of commerce; the forests which yield 

the materials for our homes, prevent erosion of the soil, and conserve the 

navigation and other uses of the streams; and the minerals which form 

the basis of our industrial life, and supply us with heat, light, and power. 

We agree that the land should be so used that erosion and soil wash 

shall cease; and that there should be reclamation of arid and semiarid 

regions by means of irrigation, and of swamp and overflowed regions by 

means of drainage; that the waters should be so conserved and used as to 

promote navigation, to enable the arid regions to be reclaimed by irri- 

gation, and to develop power in the interests of the people; that the forests 

which regulate our rivers, support our industries, and promote the fertility 

and productiveness of the soil should be preserved and perpetuated; that 
the minerals found so abundantly beneath the surface should be so used 
as to prolong their utility; that the beauty, healthfulness, and habita- 
bility of our country should be preserved and increased; that sources of 
national wealth exist for the benefit of the people, and that monopoly thereof 
should not be tolerated. . 

340 
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We commend the wise forethought of the President in sounding the 
note of warning as to the waste and exhaustion of the natural resources 
of the country, and signify our high appreciation of his action in calling 
this conference to consider the same and to seek remedies therefor through 
cooperation of the Nation and the States. 
We agree that this cooperation should find expression in suitable action 

by the Congress within the limits of and coextensive with the national 
jurisdiction of the subject, and, complementary thereto, by the legisla- 
tures of the several States within the limits of and coextensive with 
their jurisdiction. 
We declare the conviction that in the use of the national resources our 

independent States are interdependent and bound together by ties of 
mutual benefits, responsibilities, and duties. 

We agree in the wisdom of future conferences between the President, 
Members of Congress, and the governors of States on the conservation of 
our natural resources with a view of continued cooperation and action on 

the lines suggested; and to this end we advise that from time to time, 

as in his judgment may seem wise, the President call the governors of 

States and Members of Congress and others into conference. 

We agree that further action is advisable to ascertain the present con- 

dition of our natural resources and to promote the conservation of the same; 

and to that end we recommend the appointment by each State of a com- 

mission on the conservation of natural resources, to cooperate with each 

other and with any similar commission of the Federal Government. 

We urge the continuation and extension of forest policies adapted to 

secure the husbanding and renewal of our diminishing timber supply, the 

prevention of soil erosion, the protection of headwaters, and the main- 

tenance of the purity and navigability of our streams. We recognize 

that the private ownership of forest lands entails responsibilities in the. 

interests of all the people, and we favor the enactment of laws looking 

to the protection and replacement of privately owned forests. : 

We recognize in our waters a most valuable asset of the people of the 

United States, and we recommend the enactment of laws looking to the 

conservation of water resources for irrigation, water supply, power, and 

navigation, to the end that navigable and source streams may be brought 

under complete control and fully utilized for every purpose. We espe- 

‘cially urge on the Federal Congress the immediate adoption of a wise, 

active, and thorough waterway policy, providing for the prompt improve- 

ment of our streams and the conservation of their watersheds required for 

the uses of commerce and the protection of the interests of our people. . 

We recommend the enactment of laws looking to the prevention of 
waste in the mining and extraction of coal, oil, gas, and other minerals 

with a view to their wise conservation for the use of the people, and to the 

protection of human life in the mines. 

Let us conserve the foundations of our prosperity. 
340 O 





PUBLIC LANDS COMMISSION. 

[Senate Document No. 188, Fifty-eighth Congress, second session.] 

MESSAGE FROM THE PRESIDENT OF THE UNITED STATES, SUB- 
MITTING THE PRELIMINARY REPORT OF THE PUBLIC LANDS 
COMMISSION APPOINTED OCTOBER 22, 1903, TO REPORT UPON 
THE CONDITION, OPERATION, AND EFFECT OF THE PRESENT 
LAND LAWS, AND TO RECOMMEND SUCH CHANGES AS ARE 

NEEDED. 

[Senate Document No. 164, Fifty-eighth Congress, third session.] 

MESSAGE FROM THE PRESIDENT OF THE UNITED STATES, SUB- 

MITTING THE SECOND PARTIAL REPORT OF THE PUBLIC LANDS 

COMMISSION, APPOINTED OCTOBER 22, 1903, TO REPORT UPON 

THE CONDITION, OPERATION, AND EFFECT OF THE PRESENT 

LAND LAWS. 





58TH CONGRESS, SENATE. DocumMENT 
2d Session. | No. 188. 

PUBLIC LANDS COMMISSION. 

MESSAGE 
FROM THE 

PRESIDENT OF THE UNITED STATES, 
SUBMITTING 

THE PRELIMINARY REPORT OF THE PUBLIC LANDS COMMISSION 
APPOINTED OCTOBER 22, 1903, TO REPORT UPON THE CONDI- 
TION, OPERATION, AND EFFECT OF THE PRESENT LAND LAWS, 
AND TO RECOMMEND SUCH CHANGES AS ARE NEEDED. 

Marcu 7, 1904.—Read, referred to the Committee on Public Lands, and ordered to 
be printed. 

To the Senate and House of Representatives: 
I submit herewith the preliminary report of the Public Lands Com- 

mission appointed by me October 22, 1903, to report upon the condi- 
tion, operation, and effect of the present land laws, and to recommend 
such changes as are needed to effect the largest practicable disposition 
of the public lands to actual settlers who will build permanent homes 
upon them, and to secure in permanence the fullest and most effective 
use of the resources of the public lands. The subject is one of such 

eat importance and great intricacy that it is impossible for the 
Comminaan to report in full thereon at this time. It is now ready, 
however, to suggest certain changes in the law as set forth in the 
accompanying report. I commend these suggestions to the favorable 
consideration of the Congress. 

Waite Housz, March 7, 1904. 
THEODORE ROOSEVELT, 

PARTIAL REPORT OF THE PUBLIC LANDS COMMISSION. 

Wasuineton, D. C., March 7, 1904. 
Sm: This Commission, appointed October 22, 1903, to report to you 

upon the condition, operation, and eflect of the present land laws, and 
to recommend such changes as are needed to effect the largest practi- 
cable disposition of the public lands to actual settlers who will build 
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permanent homes upon them, and to secure in permanence the fullest 
and most effective use of the resources of the public lands, respectfully 
submits the following partial report: 

MEETINGS OF COMMISSION. 

During the month of December, 1903, the Commission sat in the 
office of the Commissioner of the General Land Office to receive 
recommendations and hear the arguments of all who might appear 
before it. Notice of these sittings was published through the press 
and special invitations to be present were extended to the public lands 
committees of the Congress. Senators and Representatives and others 
appeared before the Commission. 

n January, 1904, Messrs. Pinchot and Newell, of the Commission, 
attended the meetings of the National Livestock Association and of 
the National Woolgrowers’ Associatien in Portland, Oreg., and par- 
ticipated in the sessions of those associations. Returning, they also 
visited Sacramento, Cal.; Reno, Nev.; Salt Lake City, Utah; Denver, 
Colo.; Cheyenne, Wyo., and conferred with governors, State land 
boards, public officials, and citizens generally, and discussed the ques- 
tions under consideration by the Commission. Upon the return vf 
Messrs. Pinchot and Newell to Washington the meetings of the Com- 
mission were resumed. 

MAGNITUDE OF PROBLEM. 

In approaching the question of attaining the largest practicable dis- 
position of the public lands to actual settlers, and the equally impor- 
tant question of securing the most effective use of these lands, we 
appreciate that extremely difficult and far-reaching problems are 
involved. The public lands embrace in area very nearly one-third of 
the entire extent of the United States and are widely scattered, extend- 
ing from the Gulf of Mexico to the Pacific and from Canada to Mexico, 
including every variety of topography and climate. Excluding Alaska 
there are 23 States and 3 Territories containing public land. This 
aera approximately from 5 to 95 per cent of the area of these 
tates. 
Often in any one State the conditions are so diverse that the man 

who argues for certain points is usually found to base his argument 
upon conditions which exist in his locality. If not limited by geo- 
raphical environment the view point is almost always that of a special 

industry such as sheep or cattle raising, irrigation, etc., and the argu- 
ments are based upon a knowledge of conditions which affect that 
industry. It is this condition which has led to the presentation before 
the Commission of irreconcilable statements of exisiting conditions, 
and the divergence of opinion as to the remedies to be adopted. 
Certain able men insist that the public land laws are sufficient, and 
that however the lands are disposed of they will ultiraately be put to 
the best use. 

Others ge to the other extreme and assert that nearly all of the 
public land laws should be repealed or modified, that they are incom- 
patible with pope administration, and that the lands now being dis- 
posed of are held in such a way that they will never furnish homes to 
people who might otherwise enjoy their use. 
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_Between these two extremes there is a broad middle ground, occu- 
pied by the majority of persons who have carefully considered the 
subject and who agree that changes should be made and that the land 
laws should be simplified and codified. 

ANTIQUATED LAND LAWS. 

_ Theinformation obtained by the Commission through the conferences 
in the West and the hearings in Washington discloses a prevailing opin- 
ion that the present land laws do not fit the conditions of the remainin 

blie lands. Most of these laws and the departmental practices atfich 
ave grown up under them were framed to suit the lands of the humid 

region. The public lands which now remain are chiefly arid in char- 
acter. Hence these laws and practices are no longer well suited for 
the most economical and effective disposal of lands to actual settlers. 

The States and Territories where lies the greater part of the public 
domain are progressing rapidly in population and wealth, but not in 
proportion to the disposal of land. In spite of this fact and of the 
recognition that the land laws might be improved, there is a general 
fear of change and a wide demand that the present laws be allowed to 
stand. This is due to dread of the introduction of unfamiliar require- 
ments and to the fear that new enactments may recognize physical 
conditions even less than the present ones, and may be even less suited 
to the needs of the country. By the use of practices sanctioned by 
custom, the people have heretofore been able to get along fairly well; 
any change in their minds is associated with more difficult require- 
ments, and they dread innovations which may hinder rather than help 
home making. 

The changes apaeested at this time have principal bearing upon the 
control, use, and disposal of the forest lands, as these are among the 
most valuable of the lands remaining in public ownership. The repeal 
of the timber and stone act: will unquestionably cure the most obvious 
defect in the administration of the public lands. Next in importance 
to this is the desert-land law. The Commission is not at present pre- 
pared to suggest radical changes in this law, but we believe that the 
change recommended hereafter in this report, together with a more 
careful enforcement of the law itself, and especially of those pro- 
visions which relate to the adequacy of the permanent water supply, 
will suffice to insure good results. 

TIMBER AND STONE ACT. 

Under the act. of June 3, 1878, generally known as the timber and 
stone act, there has lately been dn unusual inerease in the number of 
entries, which can not be accounted for by an increase in the demands 
of commerce or by any unusual settlement of the localities in which 
the greater part of the entries were made. In 1902 there were 4,022 
entries under this act, aggregating 545,253 acres, while in 1903 there 
were 12,249 such entries, aggregating 1,765,222 acres. <A very large 
proportion of these entries were upon timbered land. The law was 
enacted to meet the demands of settlers, miners, and others for timber 
and stone for building, mining, and other purposes. There is much 
evidence, however, going to show that many entries have been made 
for purposes not contemplated by the Congress. 
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Under this law no residence upon nor cultivation of the tract entered 
is required. An application is made at the local land office in the dis- 
trict in which the land is situated to purchase 160 acres, or less, of 
land which it is alleged is chiefly valuable for the timber or stone, as 
the case may be, which it contains. Advertisement is made for sixty 
days, naming a date upon which evidence will be offered before the 
local land officers to prove the character of the land. Upon the day 
named such proof is offered, and, if deemed sufficient and there being 
no protest nor allegation of fraud or collusion, payment at the rate of 
$2.50 per acre is made and final receipt is issued. This practically 
concludes the transaction, the issuing of the patent following in due 
course of time. 

The only grounds upon which the entry by a qualified entryman 
would be refused are either that the land is not chiefly valuable for 
timber or stone, or that entry is not being made for the sole use and 
benefit of the entryman, but for speculative purposes. As the entries 
under this act are generally made for the timber which the land con- 
tains, proof is seldom lacking that the land is chiefly valuable for tim- 
ber. It is very difficult to prove collusion or that the entry was made 
for speculative purposes, although it is apparent that many such 
entries have been made. 

In the case of United States v. Budd (144 U. S., 154), in a decision 
made in March, 1892, the United States Supreme Court said (syllabus 
quoted: 

(1) That all the act of June 3, 1878, denounces is a prior agreement by which the 
patentee acts for another in the purchase. 
(3 That M. might bi i go or send into that vicinity (the vicinity of the 

land) and make known generally to individuals a willingness to buy timber land at 
a price in excess of that which it would cost to obtain it from the Government, and 
that a person knowing of that offer might rightfully go to the land office and pur- 
chase a timber lot from the Government and transfer it to M. for the stated excess 
without violating the act of June 3, 1878. 

The Commission believes that Congress did not intend that this law 
should be used for the acquisition of large tracts of valuable timber 
land by individuals or corporations, but it has been used for such 
purposes. Carefulness and vigilance in its administration can not 
prevent its being so used. A great number of such entries were 
recently suspended, but the most rigid investigation failed to show 
that any considerable proportion of them had been made in violation 
of the law, and the suspensions were removed. The fact remains, 
however, that many of these entries were made by nonresidents of the 
State in which the land is situated, who could not use the land nor the 
timber upon it themselves, and it is apparent that they were made for 
speculative purposes and will eventually follow the course taken by 
pany previous similar entries and become part of some large timber 
olding. 

_ While this law is adapted to and chiefly used for the acquisition of 
timber land, many entries have been made under it where it was 
alleged that the land is chiefly valuable for stone. There is no doubt 
that the land in a very large proportion of such entries was not desired 
on account of the stone which it contained, but for the purpose of 
obtaining control of water or to add to other holdings. There are, 
ae a other laws under which land containing stone may be 
entered. 

Our conclusion is that the law is defective, because even when prop- 
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erly administered it may be used for purposes for which it was never 
intended, and we recommend its repeal. 

If the timber and stone act is repealed some legislative enactment 
will be necessary providing for acquiring timber upon the public lands. 
The manner in which timber upon Indian lands has recently been dis- 
posed of suggests a plan for the disposition of this timber upon the 
public lands. The timber is advertised and sold to the highest bidder, 
with the result that the market price has been obtained. 

In December, 1903, there were two sales of timber upon the ceded 
portion of the Chippewa Indian Reservation in Minnesota. At the 
first sale, on December 5, the timber upon 103,027 acres sold for 
$1,432,771, an average price of $13.90 per acre. At the second sale, 
on December 28, 95 per cent of the timber upon 72,856 acres sold for 
$1,218,132, an average price of $16.70 per acre. The amounts to be 
received from the various purchases are calculated upon the estimated 
amount of timber upon the land at a stated price per thousand feet, 
board measure, but the payments will be based upon an actual scale of 
the logs when cut. Logging operations now in progress indicate that 
more than the estimated amount of timber will be cut from these lands. 
It will be observed that but 95 per cent of the timber was sold at the 
last sale, the remaining 5 per cent being reserved for reforestation. ° 

The average price per acre of both sales is $15.06, and the land is 
retained for subsequent disposition. Had this land been disposed of 
under the timber and stone act the price would have been $2.50 per 
acre for both landandtimber. Under these sales the timber on 175,883 
acres sold for $2,650,903, and the Government still owns the land. If 
this land had been disposed of under the timber and stone act the 
Government would have received for both land and timber the sum of 
$438,707, a difference of $2,211,196. 

Some means should be provided by which the matured timber upon 
the unreserved public lands may be sold, not only for the use of indi- 
viduals, but also to supply the demands of commerce. There is now 
a provision of law for the free use of timber in limited quantities for 
domestic and mining purposes which meets the requirements of those 
needing small quantities, but there is no provision for the sale of 
timber except from forest reserves. 

RECOMMENDATION OF SALE OF TIMBER. 

We recommend the enactment of a Jaw under which it shall be law- 
ful for the Secretary of the Interior to sell to the nee bidder, at 
ublic outcry or otherwise, under such rules and regulations and sub- 

ject to such conditions and restrictions and in such quantities as he may 
prescribe, the right to cut.and remove, within such period of time as 
he may fix, any timber from any unappropriated, nonmineral, surveyed 
public lands, after first having had such timber duly appraised, and 
after giving public notice of the time, terms, manner, and place of such 
sale; that he shall have power and authority to reject any and all bids 
offered at any such sale, and that it shall be unlawful for any purchaser 
at such sale to sell, transfer, assign, or in any manner alienate the rights 
secured by him under this act, except as authorized by said Secretary; 
that the act entitled ‘‘An act for the sale of timber lands in the States 
of California, Oregon, Nevada, and Washington Territory,” approved 
June 3, 1878, and all acts amendatory thereof be repealed, and that no 
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lands valuable chiefly for timber shall hereafter be patented under the 
commutation provisions of the homestead Jaws; that any person who 
violates any of these provisions, or any regulation or requirement pre- 
scribed pursuant thereto, shall forfeit to the United States all benefits 
conferred, and all moneys paid by him, and that any right to cut and 
remove timber which he may then hold shall be canceled and revoked. 

COMMUTATION CLAUSE OF THE HOMESTEAD ACT. 

Much evidence has been submitted tending to show that in the 
prairie States, where it has been most used, the commutation clause of 
the homestead act has been of advantage to the settler without caus- 
ing serious loss to the Government. On the contrary, the Govern- 
ment has been pecuniarily benefited by it, because under this act the 
land is paid for in cash after fourteen months’ residence, while without 
commutation the entryman would receive a patent after five years’ 
residence without paying for the land. It is no doubt true that the 
great majority of commutations are made in order to get a title to the 
land upon which money could be borrowed for its improvement. 

There have been abuses of this law as of other land laws, but. prin- 
cipally in connection with entries made upon timber lands. It has 
furnished a convenient means by which an individual could obtain 
title to 160 acres of valuable timber land which could be readily sold 
for more than it had cost. In this way large holdings have been 
acquired. 

The timbered areas of the public lands of to-day are generally in 
mountainous regions, and are not susceptible of a high state of culti- 
vation after being cleared of timber. Entries of such land are seldom 
made for farming oo but if it is desired to do so the settler is 
permitted, under the law and regulations, to sell any surplus timber 
upon his claim, the proceeds of which can be used in its improvement. 
This is a source of revenue available immediately after entry and one 
which is not enjoyed by the settler upon prairie land. 

Our investigations respecting the operations of the commutation 
clause are still in progress, and we are not prepared at this time to 
recommend its repeal. We are, however, satisfied that no serious 
hardship will be imposed upon the actual settler by prohibiting the 
patenting, under its provisions, of lands chiefly valuable for timber. 

DESERT-LAND LAW. 

The Commission is of the opinion that the desert-land law should, 
for the present at least, be allowed to stand, with a few changes in 
detail. With the ee of the past for guidance it is possible to 
enforce this law so that its essential provisions shall be complied with. 
When this is done it is evident that the entryman will have earned a 
patent at an expense too great for speculative purposes. 

The number of entries is not so large as to preclude actual inspec- 
tion of each by an agent of the Government before final proof is 
accepted, and the required expenditures for reclamation are of such a 
character as to be easily ascertained. Especial attention should be 
directed to the proof that an adequate and permanent water supply 
has been provided. 

There is one defect in this act which should be remedied at once. 
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The act of March 3, 1891 (26 Stat., 1095), permits the assignment of 
entries, and to invalidate an entry the illegal intent must assume some 
ne form prior to entry. The mere fact that a contract to sell is 
made after the entry, or any other arrangement whereby the lands are 
held for some other person, does not warrant cancellation. This 
feature of the law is the chief objection that might be urged against it. 
The right to assign an entry is not in harmony with the fundamental 

peerle underlying the public-land laws that entries should be made 
or the exclusive benefit of the entryman and not for the benefit of 
any other person, and its existence practically abrogates the restriction 
of the act limiting one person to one entry in a compact form, the 
only actual limitation being to 320 acres, which might embrace a num- 
ber of noncontiguous tracts taken by assignment. 

The interest of the Government and of the actual settler will be pro- 
tected and promoted by a repeal of so much of the act of March 3, 1891, 
as permits the assignment of desert-land entries. 

AGRICULTURAL LAND IN FOREST RESERVES. 

However carefully the boundaries of forest reserves may be selected, 
it is practically inevitable that more or less agricultural land should be 
included. Such land usually lies in the narrow valleys of the rivers. 
Its occupation for agricultural purposes is in the interest of the region 
in which it lies and of the settlers who would make homes upon it. 
The presence of the latter in the reserves would, under wise laws, 
operate distinctly for the protection and general advantage of the 
reserves. It is essential to the prosperity of the public-land States 
both that the forest reserves should be maintained and that all of the 
land within their borders should be put to its best use. To exclude all 
agricultural lands by Presidential proclamation is not feasible, because 
of their small area, scattered location, and irregular boundaries. There- 
fore we recommend that such lands be opened to agricultural entry in 
the following way: 

That the ie having supervision of forest reserves may, upon 
application or otherwise, ascertain, list, and describe, by metes and 
bounds or otherwise, lands within such reserves which are chiefly 
valuable for agriculture, and that the lands so listed may, at the expi- 
ration of ninety days from the filing of such lists in the land office of 
the land district in which they are situated, be disposed of to actual 
settlers under the homestead laws only, in tracts not exceeding 160 
acres in area and not exceeding 14 miles in length; that when such 
lands are ascertained and listed upon the application of any person 
qualified to make’ homestead entry, such applicant may settle upon and 
enter such lands thirty days after the date of such filing; that no per- 
son settling upon, entering, or occupying such lands shall thereby have 
aright to use any other lands within such reserve for grazing or other 
urposes; that any entryman desiring to obtain patent to any lands, 

Reeeiibad by metes and bounds, entered by him under the provisions 
of this act, may do so by filing, with the required proof of residence 
and cultivation, a plat and field notes of the lands entered, made by or 
under the direction of the United States surveyor-general, showing 
accurately the boundaries of such lands, which shall be distinctly 
marked by monuments on the ground, and shall post a copy of such 
plat, together with a notice of the time and place of offering proof, in 

30623—05——2 
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a conspicuous place on the land embraced in such plat during the period 
prescribed for the publication of his notice of intention to offer proof, 
and that a copy of such plat and field notes shall also be kept posted in 
the office of the register of the land office for the land district in which 
such lands are situated for a like period; and further, that any agri- 
cultural lands within forest reserves may, at the discretion of the Sec- 
retary, be surveyed by metes and bounds, but that no lands entered 
under these provisions shall be patented under the commutation pro- 
visions of the homestead laws or be exchanged for other public lands. 
To open the reserves to homestead entry without restriction would 

be in effect to abolish them. We therefore recommend that the agri- 
cultural character of the lands should be officially ascertained, as has 
been the habit hitherto in the case of agricultural and mineral lands. 
The effect of the foregoing provisions is to give an intending set- 

tler the right to apply for the particular agricultural land he wants 
and sixty faye preference in entering it. Through survey by metes 
and bounds the settler is enabled to take the full amount of 160 acres 
of actual agricultural land. The principal danger in the administra- 
tion of this plan is likely to arise from the desire of others than actual 
settlers to get possession of valuable timber lands on the plea that they 
are agricultural in character, to cut the timber from the lands, and 
then abandon them, to the serious injury of the interests which the 
reserves are created to serve. 

Such an abuse would be greatly facilitated by the commutation 
clause of the homestead act, whereas actual settlers on agricultural 
lands in forest reserves would seldom or never suffer hardship from 
the requirement of five years’ residence. Agricultural lands in forest 
reserves are not wholly on the same plane as such lands outside, 
because their use must be subservient to the purposes for which the 
reserves were created. Their actual occupation by permanent settlers 
is of the first importance to this object, and shifting of ownership 
during the first years of settlement and development would be of 
serious injury to the reserves. Weare of the opinion that to allow 
the application of the commutation clause of the homestead act to 
lands in the forest reserves would tend to defeat the object of the 
opening of these lands to agricultural entry and would embarrass the 

ministration of the reserves. 

LANDS RELEASED FROM TEMPORARY WITHDRAWAL. 

In making forest reserves it is usually necessary to withdraw tem- 
pea, pending segregation, considerable areas of land which are 

own to contain forest growth. These temporary withdrawals are 
made usually of areas larger than will ultimately be proclaimed as 
forest reserves, in order to enable the officers of the Government to 
ascertain what are the existing conditions and to draw the boundaries 
with care and without interference growing out of speculative entries 
or selections made not for settlement, but to secure certain advantages 
which may grow out of the creation of the forest reserve. For this 
reason temporary withdrawals are’ essential for the careful delimiting 
of the forest reserve. When the limits of a forest reserve are deter- 
mined upon, the excluded lands are restored to entry and settlement. 

Experience has shown that speculative entries or large filings of 
so-called scrip are frequently made upon such excluded land, to the 
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detriment of actual settlers. Therefore provisions should be made to 
give actual settlers ample time in which to exercise their rights. 
Accordingly, the Commission recommends that in the event of the 
modification or revocation of any order temporarily withdrawing lands 
from settlement and entry resulting in the release of such lands from 
such withdrawal, or in the event of the exclusion or release of lands 
from any forest reserve established by the President, under section 24 of 
the act approved March 3, 1891, entitled ‘‘Anact to repeal timber-culture 
laws, and for other purposes,” the nonmineral public lands so released 
from a forest reserve, and not otherwise appropriated or reserved, 
shall become subject to settlement from the date of the order or proc- 
lamation so releasing or excluding them, but shall not become subject 
to entry, filing, or selection under any law providing for the disposal 
of nonmineral public lands until after sixty days’ notice by such pub- 
lication as the Secretary of the Interior may prescribe, nor shall they 
become subject to entry, filing, or selection under any law except the 
homestead laws until ninety days after said notice. 

The Commission will continue its investigations and make further 
report. 

espectfully submitted. 
W. A. Ricuarps. 
F. H. NeweE.. 
Girrorp PincHor. 

The PRESIDENT. 
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MESSAGE 

FROM THE 

PRESIDENT OF THE UNITED STATES, 
SUBMITTING 

THE SECOND PARTIAL REPORT OF THE PUBLIC LANDS COMMIS- 
SION, APPOINTED OCTOBER 22, 1903, TO REPORT UPON THE 
CONDITION, OPERATION, AND EFFECT OF THE PRESENT LAND 
LAWS. 

FEBRUARY 18, 1905.—Read; referred to the Committee on Public Lands and 

ordered to be printed. : 

To the Senate and House of Representatives: 
I submit herewith the second partial report of the Public Lands 

Commission, appointed by me October 22, 1903, to report upon the 
condition, operation, and effect of the present land laws and to rec- 
ommend such changes as are needed to effect the largest practical dis- 
position of the public lands to actual settlers who will build homes- - 
upon them and to secure in permanence the fullest and most effective 
use of the resources of the public lands. The subject is one of such 
magnitude and importance that I have concluded to submit this sec- 
ond partial report bearing upon some of the larger features which 
require immediate attention without waiting for the final statement 
of the Commission, which, from the very nature of the case, it has 
not been possible to complete at this time. I am in full sympathy 
with the general conclusions of the Commission in substance and in 
essence, and I commend its recommendations to your earnest and 
tavorable consideration. The existing conditions, as set forth in this 
report, seem to require a radical revision of most of the laws affecting 
the public domain, if we are to secure the best possible use of the 
remaining public lands by actual home makers. 

Tueopore RoosEve.t. 

Tur Wutire Hovss, February 13, 1908. 
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1. This report is based on a broad general view of the public-land 
situation, not on specific cases. 

2. The present laws are not suited to meet the conditions of the re- 
maining public domain. ‘ ; ; : 

8. The agricultural possibilities of the remaining public domain 
are unknown. Provision should be made to ascertain them, and, 
pending such ascertainment, to hold under Government control and 
in trust for such use the lands likely to be developed by actual 
settlers. 

4. The right to exchange lands in forest reserves for lands outside 
should be withdrawn. Provision should be made for the purchase of 
needed private lands inside forest reserves, or for the exchange of 
such lands for specified tracts of like area and value outside the 
reserves. 

5. The former recommendation for the repeal of the timber and 
stone act is renewed and emphasized. 

6. The sale of timber from unreserved public lands should be 
authorized. 

7. The commutation clause of the homestead act is found on exami- 
nation to work badly. Three years’ actual residence should be re- 
quired before commutation. ; 

8. The desert-land law is found to lead to land monopoly in many 
cases. The area of a desert entry should be reduced to not exceeding 
160 acres. Actual residence for not less than two years should be 
required, with the actual production of a valuable crop on one-fourth 
the area and proof of an adequate water supply. 

9. After thorough investigation of the grazing problem your 
Commission is opposed to the immediate application of any rigid 
oon to all grazing lands, but recommends the following flexible 
plan: 

(a) Authority should be given to the President to set aside graz- 
ing districts by proclamation. 

(6) Authority should be given the Secretary of Agriculture to 
classify and appraise the grazing value of lands in these districts; to 
appoint such officers as the care of each district may require; to 
charge and collect a moderate fee for grazing permits, and to make 
and apply appropriate regulations to each district, with the special 
object of bringing about the largest permanent occupation of the 
country by actual settlers and home seekers. 

10. The fundamental fact that characterizes the situation under 
the present public-land law is this, that the number of patents issued 
is increasing out of all proportion to the number of new homes. 

SECOND PARTIAL REPORT OF THE PUBLIC LANDS COMMISSION. 

Sir: This Commission, appointed October 22, 1903, to report upon 
the condition, operation, and effect of the present land laws, and to 
recommend such changes as are needed to effect the largest practicable 
disposition of the public lands to actual settlers who will build per- 
manent homes upon them, and to secure in permanence the fullest 
and most effective use of the resources of the public lands, submitted 
to you a partial report, dated March 7, 1904, which was printed as 
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Senate Document No. 188, Fifty-eighth Congress, second session. 
In this report reference was made to the magnitude of the problems 
and to the fact that it was not then practicable to reach definite con- 
clusions on a number of the more intricate questions. 

Since the time of making this first report many meetings of the 
Commission have been held and special topics have been assigned 
to experts for their detailed investigation. The members of the 
Commission have individually and collectively studied many of the 
subjects assigned to it. During the year 1904 each member spent 
much time upon the public lands, making personal inquiries into 
existing conditions and discussing public-land questions with public 
men and citizens generally. 

The Commission now respectfully submits to you a further par- 
tial report. 

There is in preparation an appendix containing special reports pre- 
, pared for the Commission, upon which, in part, the conclusions here 
presented are based. 'The Commission desires to express to you its high 
appreciation of the valuable assistance and support it has received 
from officers of the General Land Office, the United States Geological 
Survey (especially the reclaniation service), and the bureaus of Plant 
Industry and Forestry of the United States Department of Agricul- 
ture. 

PROBLEMS PRESENTED. 

The total area of the public lands of the United States, exclusive 
of Alaska, was 1,441,436,160 acres, of which 473,836,402 acres still 
remained on June 30, 1904. The latter figure, of nearly half a bil- 
lion acres, while but a third of the original area, is still enormous. 
Even to see typical examples of these lands in each of the States or 
larger political divisions would require months of arduous travel. 
To obtain a full comprehension of all the physical conditions would 
require years of research. This fact is emphasized because it appears 
in the general discussion of public-land questions by hundreds or 
thousands of individuals that as a rule each man sees only certain 
phases of a group of problems and from his own view point brings 
argument to bear for or against any one conclusion. Specific cases 
are cited to show that certain land laws should be repealed or revised, 
or should be allowed to remain, and instances are given of the bene- 
ficial results of such action. 
A correct decision must be based not upon individual cases but upon 

the broadest attainable knowledge of prevailing tendencies and _re- 
sults. Ina hundred cases it may be possible to find 10 excellent illus- 
trations of the beneficial workings of a law, and yet the remaining 
90 cases show without doubt that the law on the whole is not good. 
It is only when large groups of facts are comprehended and analyzed 
that the real conditions appear. 

ANTIQUATED LAND LAWS. 

In our preceding report reference was made to the fact that the 
present land laws do not fit the conditions of the remaining public 
lands. Most of these laws and the departmental practices which 
have grown up under them were framed to suit the lands of the 
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humid region. It is evident that the decisions often coutemplate 
conditions such as prevail in the Mississippi Valley and Middle West. 
Judging cases by arbitrary rules of evidence and considering only 
such facts as may be presented under these rules, there is much ele- 
mentary and essential knowledge of which. cognizance can not be 
taken. 

The changes we recommend in the land laws are required not only 
because some of the present laws are wholly unsuited to existing con- 
ditions, but also in part because some of these laws as originally 
drawn contemplated certain conditions or practices which have been 
gradually modified by various rulings or decisions. In short, the 
precedents established and which now have practically the force of 
law have so completely modified the apparent object of the original 
statute that the statute and the prevailing conditions appear to be 
wholly unconnected. The effect of laws passed to promote settlement 
is now not infrequently to prevent or retard it. 

, LAND CLASSIFICATIONS. 

The agricultural possibilities of the remaining public lands are as 
yet almost unknown. Lands which a generation or even a decade 
ago were supposed to be valueless are now producing large crops, 
either with or without irrigation. This has been brought about in 
part by the introduction of new grains and other plants and new 
methods of farming and in part by denser population and improved 
systems of transportation. It is obvious that the first essential for 
putting the remaining public lands to their best use is to ascertain 
what that best use is by a preliminary study and classification of 
a and to determine their probable future development by agri- 
culture. 

Until it can be definitely ascertained that any given area of the 
public lands is and in all probability forever will remain unsuited to. 
agricultural development, the title to that land should remain in the 
General Government in trust for the future settler. 

For example: The passage of the reclamation act (June 17, 1902): 
made certain the disposition to actual settlers of large areas of land 
which up to that trme had been considered as valueless. Other 
areas, which are too high and barren to have notable value ever for 
grazing, are now known to have importance in the future develop- 
ment of the country through their capacity to produce forest growth. 
The making of wells will give an added value to vast tracts of range 
lands for which the water supply is now scanty. In short, because 
of possible development, through irrigation, through the introduc- 
tion of new plants and new methods of farming, through forest 
preservation, and grazing control, the remaining publie lands have an 
inportance hitherto but dimly foreseen. : 

In view of these facts it is of the first importance to save the 
remaining public domain for actual home builders to the utmost 
limit of future possibilities and not to mortgage the future by any 
disposition of the public lands under which home making will not 
keep step with disposal. To that end your Commission recommends 
(see p. 12) a method of range control under which present resources 
may be used to the full without endangering future settlement. 

After the agricultural possibilities of the public lands have been 
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ascertained with reasonable certainty, provision should be made for 
dividing them into areas sufficiently large to support a family, and 
no larger, and to permit settlement on such areas. It is obvious that 
any attempt to accomplish this end without a careful classification 
of the public lands must necessarily fail. Attempts of this kind are 
being made from time to time, and legislation of this character is 
now pending, modeled on the Nebraska 640-acre homestead law, 
which was passed as an experiment to meet a certain restricted local 
condition. This act (33 Stat., 547) permits the entry of 640-acre 
homesteads in the sand-hill region of that State. Whether in prac- 
tice the operation of this law will result in putting any considerable 
number of settlers on the land is not yet determined. 

Your Commission is of opinion, after careful consideration, that 
general provisions of this kind should not be extended until after 
thorough study of the public lands has been made in each particular 
case, because to do so controverts the fundamental principle of saving 
the public lands for the home maker. Each locality should be dealt 
with on its own merits. Even if it should ultimately appear that 
this law has worked beneficially in Nebraska it would by no means 
follow that such a law might be safely applied to other regions dif- 
ferent in topography, soil, and climate. No arbitrary rule should 
be followed, but in each case the area of the homestead should be 
determined by the acreage which may be necessary to support a 
family upon the land, either by agriculture, or by grazing if agricul- 
ture 1s impracticable. Until such acreage is determined for each 
locality, any new general. law providing a method of obtaining title 
to the public lands would, in the opinion of your Commission, be 
decidedly unsafe. 

LIEU LANDS. 

Careful study has been given by your Commission to the subject 
of forest-reserve lieu-land selections. These selections have given 
rise to great scandal, and have led to the acquisition by speculators 
of much valuable timber and agricultural Iand and its consolidation 
into large holdings. Furthermore, the money loss to the Govern- 
ment and the people from the selection of valuable lands in lieu of 
worthless areas has been very great. There has been no commen- 
surate return in the way of increased settlement and business activ- 
ity. Public opinion concerning lieu-land selections, by railroads in 
particular, has reached an acute stage. The situation is in urgent 
need of a remedy, and your Commission recommends the repeal of 
the laws providing for heu-land selections. 
A partial remedy by Executive action has already been applied by 

carefully locating the boundaries of new forest reserves, and thus 
lmiting lieu-land selections to comparatively insignificant areas. 
The last annual message to Congress declares definitely that— 

The making of forest reserves within railroad and wagon-road land-grant 
limits will hereafter, as for the past three years, be so managed as to prevent 
the issue, under the act of June 4, 1897, of base for exchange or lieu selection 
(usually called scrip). In all eases where forest reserves within areas cov- 
ered by land grants appear to- be essential to the prosperity of settlers, miners, 
or others the Government lands within such proposed forest reserves will, as 
in the recent past, be withdrawn from sale or entry pending the completion of 
such negotiations with the owners of the land grants as will prevent the crea- 
tion of so-called scrip. 



6 PUBLIC LANDS COMMISSION. 

There are now lands in private ownership within existing forest 
reserves, and similar lands must to a limited extent be included in 
new reserves. Therefore, a method is required by which the Gov- 
ernment may obtain control of nonagricultural holdings within 
the boundaries of these reserves. Your Commission recommends 
the following flexible plan: Upon the recommendation of the Secre- 
tary of Agriculture, when the public interest so demands, the Secre- 
tary of the Interior should be authorized, in his discretion, to accept 
the relinquishment to the United States of any tract of land within 
a forest reserve covered by an unperfected bona fide claim lawfully 
initiated or by a patent, and to grant to the owner in lieu thereof a 
tract of unappropriated, vacant, surveyed, nonmineral public land 
in the same State or Territory and of approximately equal area 
and value as determined by an examination, report, and specific 
description by public surveys of both tracts, to be made on the 
ground by officials of the Government. When exchange under these 
conditions can not be effected, lands privately owned within forest 
reserves should be paid for in cases where the public interest requires 
that such lands should pass into public ownership. The Secretary 
of the Interior should be authorized to take the necessary proceed- 
ings as rapidly as the necessary funds are provided. 

TIMBER AND STONE ACT. 

The recommendations made for the repeal of the timber and stone 
act in the previous report are renewed and emphasized. Additional 
facts showing the destructive effect:-of this law have strengthened 
the belief of your Commission that on the whole its operation is de- 
cidedly harmful. This law has been made the vehicle for innumer- 
able frauds, and the Government has lost and is still losing yearly 
vast sums of money through the sale of valuable timber lands to 
speculators, and hence indirectly to large corporations, at a price far 
below their actual value. From the passage of the act, June 3, 1878, 
to June 30, 1904, 55,372 claims for 7,596,078 acres of timber land 
were patented under its provisions, and on last date 7,644 claims for 
1,108,380 acres were pending. Many transfers of land patented 
under this law are made immediately upon completion of title, 
often on the same day, to individuals and companies. In this way 
a monopoly of the timber supplies of the public-land States is being 
created by systematic collusion. Under the existing rules. and prac- 
tices of the courts it is difficult to prove this collusion, except in cases 
of open fraud, and it is therefore practically impossible to secure 
conviction. Furthermore, under bona fide compliance with the ac- 
tual Yao as of the law the effect is almost equally bad. The law 
itself is seriously defective. 

It has been urged in behalf of this act that it enables poor men to 
enjoy the bounty of the Government by obtaining tracts of timber 
which they can afterwards sell with advantage. A careful study 
seems to show, on the contrary, that the original entrymen rarely 
realize more than ordinary wages for the time spent in making the 
entry and completing the transfer. The corporations which ulti- 
mele secure title unusually absorb by far the greater part of the 

profit. ; 
In addition to the direct. loss to the Government from the sale of 

the lands far below their real value, timber lands which should have 
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been preserved for the use of the people are withdrawn from such 
use, and the development of the country is retarded until the corpora- 
tions which own the timber see fit to cut it. The bona fide settler who 
comes into a country, the timber resources of which have thus been 
absorbed, may be very seriously hampered by his inability to secure 
timber except from a foreign corporation. All of the timber land 
has often passed beyond his reach, and the development of his farm 
may be retarded and his expenses greatly increased because he can no 
longer obtain the necessary supplies of fuel, rails, posts, and lumber. 

As in the case of other laws, instances of the beneficial operation 
of this act may be cited, but when it is considered from the point of 
view of the general interest of the public it becomes obvious that 
this law should be repealed. 

SALE OF TIMBER ON THE PUBLIC LANDS. 

Necessity for the enactment of a law authorizing the sale of timber 
on nonreserve public land is becoming more evident, and the recom- 
mendations made in the preceding report of this Commission are 
reiterated. For the best use of the public lands it is absolutely 
essential to hold public timber for sale when needed and in quanti- 
ties necessitated by the continuous growth of prevailing industries. 
Provision should also be made for a limited free-use right by miners 
and actual settlers. 

COMMUTATION CLAUSE OF THE HOMESTEAD ACT. 

In the preceding report a statement was made that our investiga- 
tions respecting the operations of the commutation clause of the 
homestead law were still in progress. We were not at that time pre- 
pared to recommend its repeal. Investigations carried on during 
the past year have convinced us that prompt action should be taken 
in this direction and that, in the interest of settlement, the commu- 
tation clause should be greatly modified. 
A careful examination of the districts where the commutation 

clause is put to the most use shows that there has been a rapid increase 
of the use of this expedient. for passing public lands into the hands 
of corporations or large landowners. ‘The object of the homestead 
law was primarily to give to each citizen, the head of a family, an 
amount of land up to 160 acres, agricultural in character, so that 

.. homes would be created in the wilderness. The commutation clause, 
added at a later date, was undoubtedly intended to assist the honest 
settler, but like many other well-intended acts its original intent has 
been gradually perverted until now it is apparent that a great part 
of all commuted homesteads remain uninhabited. In other words, 
under the commutation clause the number of patents furnishes no 
index to the number of new homes. 

To prove this statement it is only necessary to drive through a 
country: where the commutation clause has been largely applied. 
Field after field is passed without a sign of permanent habitation or 
improvement other than fences. The homestead shanties of the 
commuters may be seen in various degrees of dilapidation, but they 
show no evidence of genuine occupation. They have never been in 
any sense homes. 
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Investigations have been carried on where the commuted home- 
steads are notable in number. The records of some of the counties 
examined show that 90 per cent of the commuted homesteads were 
transferred within three months after acquisition of title, and evi- 
dence was obtained to show that two-thirds of the commuters imme- 
diately left the State. In many instances foreigners, particularly 
citizens of Canada, came into this country, declared their intention 
of becoming citizens, took up homesteads, commuted, sold them, and 
returned to their native land. 

The reasons given for adhering to the commutation clause are 
diverse and many of them are cogent when applied to individual 
cases. It is said, for example, that the commuter desires to raise 
money for use in improving his place. This is often true, but in the 
majority of cases the records show that the commuter immediately 
leaves the vicinity. The frequency of loans is traceable in many 
places directly to the activity of agents of loan companies, who are 
often United States commissioners also, eager first to induce settle- 
ment and then to make these loans on account of the double commis- 
sion received. Later they secure the business which accrues to them 
through the foreclosure and transfer of the property. The true 
working of the commutation clause does not appear until after fore- 
closure upon the maturity of the loans. 

One significant fact brought out by the investigation is that a large 
portion of the commuters are women, who never establish a perma- 
nent residence and who are employed temporarily in the towns as 
school-teachers or in domestic service, or who are living with their 
parents. The great majority of these commuters sell immediately 
upon receiving title, the business being transacted through some 
agent who represents his client in all dealings and prepares all 
papers. 

The commutation clause, if it is to be retained to cover special cases, 
should be effective only after not less than three years’ actual—not 
constructive—living at home on the land. Under present, practice, 
the commutation period being fourteen months, six months of this 
time is generally taken to establish residence, so that only eight 
months remain. This time is usually arranged to include the sum- 
mer, so that the shack built need not be habitable in severe winter 
weather, and the residence on the land niay consist merely in a sum- 
mer outing. Obviously it is essential that residence should be far 

. more strictly defined. It is probable that lax interpretation and en- 
forcement of the provisions of the law regarding residence is respon- 
sible for more fraud under the homestead act than all other causes ° 
combined. 

It may be urged that the frauds which have taken place under the 
operations of the commutation clause are due largely to lax adminis- 
tration. The fact is that the precedents established by decisions ren- 
dered on special cases have so far weakened the powers of adminis- 
tration that additional legislation is necessary. 

DESERT-LAND LAW. 

In the preceding report the opinion was expressed that the desert- 
land law should, for the Co at least, be allowed to stand, with a 
few changes in detail. It was believed that, with the experience of 
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the past for guidance, it would be possible to enforce this law so that 
its essential provisions could be complied with. More careful analy- 
sis, however, of the operations of this act and of the practices which 
have grown up has led your Commission strongly to the conclusion 
that. this law should be modified in essential particulars. 

Your Commission recommended last year the repeal of the assign- 
ment clause. This provision has been made the convenient vehicle 
for evading the spirit of the law and for facilitating the acquisition 
of lands in large holdings. The law limits the amount which one 
person or association of persons may hold, by assignment or other- 
wise, prior to patent to 320 acres of such arid or desert lands. The 
most common form of attempted evasion of this requirement is for 
two or three individuals to form themselves into a corporation, each 
individual member of the corporation securing, by entry or assign- 
ment, 320 acres of such lands and the corporation as such 320 
acres. These same individuals then form another corporation under 
an entirely different name and procure an assignment of another 320 
acres, and this process is continued indefinitely. 
The General Land Office has within the past year endeavored to 

put a stop to this practice by holding that a corporation or associa- 
tion of persons is not qualified to receive a desert-land entry by 
assignment where its individual members, either singly or in_ the 
aggregate, are holding 320 acres of such arid or desert fais This 
ruling, if enforced, will tend to lessen the evils resulting from large 
holdings prior to patent, but it is not deemed possible to secure ade- 
quate control of this question unless the law prohibits assignments 
of desert-land entries. By repealing that provision of the law and 
requiring the claimant to show that he has made the entry for his 
own use and benefit and not for the benefit of any other person or 
corporation and that he has made no agreement by which the title 
shall inure to any other person or corporation the evils incident to 
large holdings of such lands under the sanction of law will be materi- 
ally lessened. 

It is a striking fact that these large holdings of desert land are 
not reclaimed and devoted to their act use. Three hundred and 
twenty acres of irrigable land is entirely too much for economical 
handling by one person. On the other hand, inspection shows that 
in the same locality and under the same climatic conditions the home- 
stead entries, where not commuted, are reclaimed and utilized. 

The desert-land act as it stands upon the statute books appears to 
have many features which commend it, but, as before stated, the 
practices governing it have ere nullified its good features, and 
the resulting evils can not be fully overcome without legislation. 

The area of the desert entry should be cut down from 820 acres to 
not exceeding 160 acres, and discretion should be given to the Secre- 
tary of the Interior to cut it down still further where it is apparent 
that intensive cultivation is practicable. A farm of 320 acres, if 

irrigated, is entirely too large for a single family, and its possession 

simply prevents other settlers from coming into the country. Fur- 

thermore, it makes: land monopoly easy and induees speculation. 
Actual living at home on the land for not less than two years should 

be required before patent. Your Commission can not understand 

why any settler should be given both a homestead and a desert entry, 

either of which without the other should suffice, under the law, to 
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furnish him a home. The desert-land law should be a means of 
settlement, and actual bona fide residence should be rigidly required. 

The actual production of a valuable crop should be required on not 
less than one-fourth of the area of the entry. At present, as a rule, 
the greater part of the desert entries are never actually watered. 
Hundreds of. desert entries were examined by members of the Com- 
mission in the last year, and the great majority of them were found 
to be uninhabited, unirrigated, uncultivated, and with no improve- 
ments other than a fence. This applies both to desert entries upon 
which final proof is now being offered and to other entries to which 
title has been given. 

It is a fact that a very small proportion of the land disposed of 
under the terms of the law has actually been reclaimed and irrigated, 
and scrutiny of many hundreds of desert entries now passing to final 
proof shows that in the majority of cases these lands are not actually 
utilized, but are being held for speculative purposes. Owing to 
several causes, among which are the laxity of some of the State laws 
governing appropriation of water for irrigation purposes, and the 
insufficiency of the water supply, considerable difficulty has been 
encountered in administering that provision of the desert-land laws 
which requires a claimant to have a permanent water right based on 
prior appropriation. Very often the waters of a stream are ex- 
hausted by other appropriators before the time when the claimant 
goes through the form of posting notices, recording his claim, and 
complying with other essentials of the State law. Notwithstanding 
this, he furnishes the testimony of two witnesses that the water 
thus appropriated has been used in reclaiming his land, and that 
the supply is adequate for that purpose. While this showing, on 
its face, indicates a compliance with law, the fact remains that the 
water supply, if any at all, is not sufficient to permanently reclaim 
the land. - 

The ownership of stock in a projected irrigation ditch which does 
not exist in fact, or the ownership of a pump temporarily installed 
has often been accepted, in connection with such testimony, as proof 
of the possession of water. Many alleged irrigation ditches or 
reservoirs are familiar to members of the Commission which are 
utterly inadequate to irrigate a square rod, and upon the strength of 
such works patent has frequently issued to 320 acres of land. ° 

Frauds committed through conventional forms of perjury and 
through lack of proper verification of the facts as to the reclamation 
of the land justify the taking of immediate and radical steps in the 
revision of the law. The law should absolutely require an actual 
ae water supply, and the limits as to quantity should be defined. 
efined. 
In short, the law should render impossible the continuance of the 

practices by which desert lands without water, without cultivation, 
and without crops are passed into the possession of claimants. 

GRAZING LANDS. 

‘The great bulk of the vacant public lands throughout the West 
are unsuitable for cultivation under the present known conditions 
of agriculture, and so located that they can not be reclaimed by irri- 
gation. They are, and probably always must be, of chief value for 
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grazing. There are, it is estimated, more than 300,000,000 acres of 
public grazing land, an area approximately equal to one-fifth the 
extent of the United States proper. The exact limits can not be set, 
for with seasonal changes large areas of land which afford good 
grazing one year are almost desert in another. There are also vast 
tracts of wooded or timbered land in which grazing has much im- 
portance, and until a further classification of the public lands is 
made it will be impossible to give with exactness the total acreage. 
The extent is so vast and the commercial interests involved so great 
as to demand in the highest degree the wise and conservative han- 
dling of these vast resources. 

It is a matter of the first importance to know whether these graz- 
ing lands are being used in the best way possible for the continued 
development of the country or whether they are being abused under 
a system which is detrimental to such development and by which the 
only present value of the land is being rapidly destroyed. 

At present the vacant public lands are theoretically open commons, 
free to all citizens; but as a matter of fact a large proportion have 
been parceled out by more or Jess definite compacts or agreements 
among the various interests. These tacit agreements are contin- 
ually being violated. The sheepmen and cattlemen are in frequent 
collision because of incursions upon each other’s domain. Land 
which for years has been regarded as exclusively cattle range may be 
infringed upon by large bands of sheep, forced by drought to mi- 
grate. Violence and homicide frequently follow, after which new 
adjustments are made and matters quiet down for a time. There 
are localities where the people are utilizing to their own satisfac- 
tion the open range, and their demand is to be let alone, so that they 
may parcel out among themselves the use of the lands; but an agree- 
ment made to-day may be broken to-morrow by changing condi- 
tions of shifting interests. 

The general lack of control in the use of public grazing lands has 
resulted, naturally and inevitably, in overgrazing and the ruin of 
millions of acres of otherwise valuable grazing territory. Lands 
useful for grazing are losing their only capacity for productiveness, 
as, of course, they must when no legal control is exercised. 

It is not yet too late to restore the value of many of the open 
ranges. Lands apparently denuded of vegetation have improved in 
condition and productiveness upon coming under any system of con- 
trol which affords a means of preventing overstocking and of apply- 
ing intelligent management to the land. On some large tracts the 
valuable forage plants have been utterly extirpated, and it is imprac- 
ticable even to reseed them. On other tracts it will be possible by 
careful management for the remaining native plants to recover their 
vigor and to distribute seeds, which will eventually restore much of 
the former herbage. Prompt and effective action must be taken, 
however, if the value of very much of the remaining public domain 
is not to be totally lost. _ 

The conclusions as to grazing reached by your Commission were 
based : 

First. Upon the results of long acquaintance with grazing prob- 

lems in the public-land States on the part of each member of your 
Commission. 
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Second. Upon the results of careful examinations made for. the 
Commission of the grazing systems of the State of Texas, the State 
of Wyoming, the Union and Northern Pacific railroads, and of the 
Indian Office in the case of permits to stockmen for the use of Indian 
lands suitable for grazing, and of the grazing conditions throughout 
the West. A map has been prepared showing the general location 
and area of the summer, winter, and year-long ranges, ahd the sec- 
tions which are largely dependent upon a temporary water supply 
for their utilization in grazing, and those where there has been 
extensive development by wells and windmills. We believe that this 
map will be found exceedingly valuable and interesting in the consid- 
eration of all grazing problems, and it is therefore submitted in the 
appendix. ; 

Third. Upon the results of a meeting called to confer with the 
Commission by the National Live Stock Association in Denver early 
in August, 1904, which was attended by the Secretary of Agriculture 
and by representative stockmen from all the grazing-land States and 
Territories. The opinion of the stockmen present was almost unani- 
mous in favor of some action on the part of the Government which 
would give the range user some right of control by which the range 
can be kept from destruction by overcrowding and the controversies 
over range rights can be satisfactorily eliminated, the only question 
being as to the most satisfactory method by which such right may be 
obtained. 

Fourth. Upon 1,400 answers received to a circular letter addressed 
to stockmen throughout the West. These answers show that under the 
present system the pasturing value of the ranges has deteriorated 
and the carrying capacity of the lands has greatly diminished; that 
the present condition of affairs is unsatisfactory; that the adoption 
of a new system of management would insure a better and more per- 
manent use of the grazing lands; that a certain improvement in 
range conditions has already been brought about by range control on 
the forest reserves, and that the great full of the western stockmen 
are definitely in favor of Government control of the open range. 

Fifth. Upon facts presented at many public meetings held through- 
out the West and upon innumerable suggestions which have been 
received and considered. 

Your Commission concurs in the opinion of the stockmen that some 
form of Government control is necessary at once, but is opposed to 
the immediate application of any definite plan to all of the grazing 
lands alike, regardless of local conditions or actual grazing value. 
The following plan is intended to bring about the gradual applica- 
tion to each locality of a form of control specifically suited to that 
locality, whether it may be applicable to any other locality or not. 
Your Commission recommends that suitable authority be “given to 
the President to set aside, by proclamation, certain grazing districts 
or reserves. ‘T'o the Secretary of Agriculture, in whose Department 
is found the special acquaintance with range conditions and live-stock 
questions which is absolutely necessary for the wise solution of these 
problems, authority should be given to classify and appraise the graz- 
ing value of these lands, to appoint such officers as the care of each 
razing district may require, to charge and collect a moderate fee or spent permits, and to make and apply definite and appropriate 

regulations to each grazing district. These regulations should be 
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framed and applied with special reference to bringing about the 
largest permanent occupation of the country by actual settlers and 
home seekers. All land covered by any permit so given should con- 
tinue to be subject to entry under reasonable regulations notwith- 
standing such permit. 

MINING LAWS. 
Your Commission has not yet found it possible to take up the ex- 

tremely important subject of the revision of the mining laws with the 
thoroughness which it deserves. From the evidence already submit- 
ted it 1s obvious that important changes are necessary, both in the 
United States and in Alaska. The Commission hopes to treat this 
matter more at length in a subsequent report. 

RIGHTS OF WAY. 

Year after year the question of rights of way across the public 
lands and reservations has been called to the attention of the Con- 
gress in the reports of the Secretary of the Interior and the Commis- 
sioner of the General Land Office. The laws on this subject are 
numerous and apparently often incongruous. Rights of way are 
granted contingent upon the execution of work within a definite time, 
but decisions and practices are now in force under which it has be- 
come almost impossible to divest the public lands of the incubus of 
these rights, granted conditionally in the first place, but still in ex- 
istence, although the conditions were not fulfilled. 

Rights such as these are very numerous. They lie dormant until 
actual development has begun to take place, either under the recla- 
mation act or otherwise; then they appear in enormous numbers to 
the very serious hindrance of new enterprises. Your Commission is 
engaged on a study of this subject and will report hereafter upon it. 

AGRICULTURAL LANDS IN FOREST RESERVES. 

Attention is called again to the recommendation of your Commis- 
sion in its previous report (hereto attached) that entry of agricul- 
tural lands included in forest reserves be permitted under surveys by 
metes and bounds, and special emphasis is directed to the recommen- 
dation, which is here renewed, that in such cases actual residence at 
home on the land be rigidly required and that no commutation be 
allowed. 

LARGE AND SMALL HOLDINGS. 

Detailed study of the practical operation of the present land laws, 
articularly of the desert-land act and the commutation clause of the 

fonreatend act, shows that their tendency far too often is to bring 
about land monopoly rather than to multiply small holdings by actual 
settlers. The land laws, decisions, and practices have become so com- 
plicated that the settler is at a marked disadvantage in comparison 
with the shrewd business man who aims to acquire large properties. 
Not infrequently their effect is to put a premium on perjury and dis- 
honest methods in the acquisition of land. It is apparent, in conse- 
quence, that in very many localities, and perhaps in general, a larger 

proportion of the public land is passing into the hands of speculators 
and corporations than into those of actual settlers who are making 
I S. 
Dh is not due to the character of the land. In all parts of the 
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United States known to your Commission where such large holdings 
are being acquired the genuine homesteader is prospering alongside 
of them under precisely the same conditions. Wherever the laws 
have been so enforced as to give the settler a reasonable chance he has 
settled, prospered, built up the country, and brought about more com- 
plete development and larger prosperity than where land monopoly 
flourishes. Nearly everywhere the large landowner has succeeded in 
monopolizing the best tracts, whether of timber or agricultural land. 
There has been some outcry against this condition. Yet the lack of 
greater protest is significant. It is to be explained by the energy, 
shrewdness, and influence of the men to whom the continuation of the 
present condition is desirable. 

Your Commission has had inquiries made as to how a number of 
estates, selected haphazard, have been acquired. Almost without ex- 
ception collusion or evasion ef the letter and spirit of the land laws 
was involved. It is not necessarily to be inferred that the present 
owners of these estates were dishonest, but the fact remains that their 
holdings were acquired or consolidated by practices which can not be 
defended. 

The disastrous effect of this system upon the well-being of the 
nation as a whole requires little comment. Under the present con- 
ditions, speaking broadly, the large estate usually remains in a low 
condition of cultivation, whereas under actual settlement by indi- 
vidual home makers the same land would have supported many fami- 
lies in comfort and would have yielded far greater returns. Agri- 
culture is a pursuit of which it may be asserted absolutely that it 
rarely reaches its best development under any concentrated form of 
ownership. 

There exists and is spreading in the West a tenant or hired-labor 
system which not only represents a relatively low industrial deyelop- 
ment, but whose further extension carries with it a most serious 
threat. Politically, socially, and economically this system is inde- 
fensible. Had the land laws been effective and effectually enforced 
its growth would have been impossible. 

It is often asserted in defense of large holdings that, through the 
operation of enlightened selfishness, the land so held will eventually 
be vut to its best use. Whatever theoretical considerations may 
support this statement, in practice it is almost universally untrue. 
Hired labor on the farm can not compete with the man who owns 
and works his land, and if it could the owners of large tracts rarely 
have the capital to develop them effectively. 

Although there is a tendency to subdivide large holdings in the 
long run, yet the desire for such holdings is so strong and the belief 
in their rapid increase in value so controlling and so widespread 
that the speculative motive governs, and men go to extremes before 
ud will subdivide lands which they themselves are not able to 
utilize, 
The fundamental fact that characterizes the present situation is 

this: That the number of patents issued is increasing out of all pro- 
portion to the number of new homes. 

Respectfully submitted. 

W. A. Ricuarps. 
F. H. Newer. 
Girrorp Prncuor. 
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REPORT OF THE FORESTER. 

U.S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF FORESTRY, 

Washington, D. C., September 1, 1902. 
Sin: I have the honor to transmit herewith a report of the work of 

the Bureau of Forestry for the fiscal year ended June 30, 1902, 
together with an outline of the plans for the work of the Bureau for 
the current fiscal year. 

Respectfully, GIFFORD PINCHOT, 
Forester. 

Hon. JAMES WILSON, Secretary. 

WORK OF THE YEAR. 

INTRODUCTION. 

During its first year as a Bureau, the former Division of Forestry 
has rapidly assumed the character and functions of its new position. 
With the increased capacity to do its work, the Bureau has gained in 
stability and effectiveness, and in the character and value of its 
results. While from the lack of American foresters it yet falls below 
a high standard of equipment in trained men, a larger proportion of 
educated foresters than ever before was engaged in its work, both in 
the office and in the field. The organization of work made possible 
by the change from a Division to a Bureau has been of capital value 
throughout the year. 

The progress of public interest in forestry during the year far more 
than kept pace with the growth of the Bureau. The demands for 
advice and assistance increase from month to month, and continue 
to outstrip more and more the ability of the Bureau to meet thein. 
The time for the general introduction of practical forestry in the 
United States is evidently at hand, provided only the necessary infor- 
mation and assistance can be supplied. The inability of the Bureau 
of Forestry to meet this demand because of inadequate resources is 
thus the most serious bar to the protection and perpetuation of our 
forests. With the rapid extension of professional education in for- 
estry, the need of the Bureau for trained foresters can next year be 
met more nearly than ever before. In view of the increasingly rapid 
destruction of our forests, it is most fortunate that the imperative 
demand for assistance in checking the loss is paralleled by the oppor- 
tunity to supply the demand, if only the necessary resources in money 
are made available. 

109 
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SUMMARY. 

FOREST MANAGEMENT. 

Private lands. —The demands for assistance in introducing practical 
forestry on private lands increased during the past year almost as 
much as during the three preceding years. These applications have 
now reached a total of 4,709,120 acres, under an arrangement by 
which the owners pay all expenses of the field work except the salaries 
of members of the Bureau. 

The total area of private forests under conservative management, 
however, reached only the comparatively insignificant total of 372,463 
acres, or 7.9 per cent of the total applications. The Bureau has thus 
been obliged, for lack of men and money, to neglect or defer over 90 
per cent of its opportunities to introduce practical forestry on private 
lands. : 

It must not be forgotten that the overwhelming bulk of the forests 
in the United States are in private ownership, and that forest protec- 
tion by the Government, while absolutely of vast importance, is rela- 
tively insignificant when compared with the action of the lumbermen 
and other private owners. In the light of these facts, the inability 
of the Bureau to respond to more than 8 per cent of the requests 
for advice in applying the principles which it continually advocates 
is seen to be the most dangerous of all checks on the progress of 
forestry. , 

Field work on seven large forest tracts was completed during the 
year, and preliminary examinations were made of 1,620,000 acres. 
The amount paid by the owners for the expense of working plans was 
$13,325. 

Public lands.—The preparation of working plans for conservative 
lumbering on the public forest reserves, at the request of the Secre- 
tary of the Interior, has continued throughout the year. The total 
area of these reserves, September 1, 1902, is 58,850,925 aeres. Field 
work was carried on during the past year in five reserves. In addi- 
tion to field work and the computation of results in the office, the 
force of the Bureau was drawn upon to supply the entire lack of 
trained foresters in the management of the National forest reserves. 

During the year a request was made by the Secretary of War for 
working plans for eight military wood and timber reservations, with 
a total area of 117,468 acres. Among these is the military reservation 
at West Point, upon which field work will be begun without delay. 

Field work was completed on townships 5, 6, and 41 of the Adiron- 
dack Forest Reserve by the use of an appropriation of $3,500 made 
by the New York legislature to cover the field expenses of the Bureau 
of Forestry. 

Forest measurements.—The force employed in computing field 
results was thoroughly organized. It completed during the year com- 
putations of 16,678 acres, and measurements of the rate of growth of 
10,786 trees, of 25 species, in 13 States. 

FOREST INVESTIGATION, 

Commercial trees. —Measurements and sylvicultural facts were gath- 
ered for 20 species in various parts of the country. Studies of hard- 
wood sprout lands were carried on in Massachusetts and other parts 
of New England, and promise valuable results. A special investiga- 
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tion of the Big Trees of California was begun and is still in progress, 
and a preliminary study of the swamp forests of eastern Missouri and 
Arkansas was undertaken. 

Studies of North American forests.—The forests of Nebraska were 
made the subject of an elaborate report, and at the request of the 
Michigan forest commission an investigation of lands in the southern 
peninsula of Michigan was made, with special reference to the proper 
management of the Michigan Forest Reserve. Special studies of 
forest conditions were pushed forward in Kentucky, Ohio, and Texas, 
and of the distribution of forests in certain portions of New Mexico, 
Arizona, South Dakota, Wyoming, Montana, and California. In Cali- 
fornia the study of the relation of forest cover to the flow of streams 
was continued, and the results will shortly be ready for publication. 
In cooperation with the U. 8S. Geological Survey the study of the 
Sierra Forest Reserve was completed. In Vermont a cooperative 
study of the forest resources and conditions of the State was com- 
pleted, and in Maryland the mapping of the forests by counties, begun 
in 1899, was continued. Attention was given, both in the office and in 
the field, to the region of the proposed Appalachian Forest Reserve. 

Fires and grazing.—Investigations of the effect of grazing on the 
forest were conducted in Washington, Oregon, Wyoming, New Mex- 
ico, Utah, and California. The study of forest fires was conducted 
in 12 States, and work was pushed on the preparation of a report. 

Dendro-chemical investigations.—Special attention has been given 
during the year to the chemical investigation of tan extracts from 
native woods and barks, and of gums from the Philippine Islands. 
The study of pulp woods, with special reference to the qualifications 
of untried species, has been carried forward. 

Turpentine orcharding.—The investigation conducted by the Bureau 
into the methods of producing naval stores in the Southeastern United 
States has resulted in the development of a method which itis believed 
will radically affect the whole industry. A report is in preparation 
describing its actual operation. 

Forest entomology.— In cooperation with the Division of Entomology, 
a beginning was made in the investigation of insect damage to the 
forest, with the direct purpose of devisingremedies. The vast impor- 
tance of the subject makes the continuance of this work imperative. 

Various studies.—Investigations of the lumber industry of the State 
of New York and the maple sugar industry of the United States were 
completed, and a study of the osier willow industry was begun. 
A careful investigation of the Eucalypts and Acacias cultivated in 

the United States was completed, and bulletins were prepared for 
each. 

Timber construction and supplies.—In cooperation with the Bureau 
of Plant Industry, great progress was made during the year in arous- 
ing the interest of mining and railroad companies in the preservation 
of timbers and in the sources of timber supply. The practical assist- 
ance of many railroads toward the establishment of conservative 
forestry was begun, and the work shows conspicuous promise. 

Forest exhibit.—A forest exhibit was prepared and installed at the 
Pan-American Exposition at Buffalo, and later transferred to Charles- 

ton, 8S. C. 
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TREE PLANTING. 

Planting plans.—The cooperation of the Bureau of Forestry with the 

owners of timber land is paralleled by its cooperation with the owners 
of treeless areas who wish to plant. Up to June 30, 1902, there were 
received 262 applications for assistance, in response to 224 of which 

planting plans were prepared. In the course of the work 197,439 
acres of land were examined. The area to be planted under plans 
already prepared is 6,474 acres. These plans cover 29 States and 
Territories and 172 different localities. 

Planted woodlands.—In order to use the information already at 
hand from previous planting, careful studies of 20 large plantations, 
8 in the Middle West and 12 in the East, were carried on during the 
year. A similar study is now under way to find trees adapted for the 
Southwestern plains. 

Forest extension.—Studies of the natural extension of forests were 
continued during the year. <A careful forest survey of a large part of 
Nebraska was completed, and resulted not only in arousing great 
interest throughout that State, but in the creation of two forest 
reserves for tree planting, a most valuable contribution to the forest 
policy of the United States. 

Reserve planting.—Preparations for planting considerable areas in 
the two reserves in Nebraska were made during the latter part of the 
fiscal year. 

Sand dunes.—Investigations with a view to preventing damage 
from drifting sand dunes were begun during the year, both on the 
Atlantic and Pacific coasts, and promise results of great value, espe- 
cially along the Columbia River. 

RECORDS. 

Office work.—The office work of the Bureau has continued to 
increase steadily in efficiency throughout the year. 

The collection of forest literature from the Department Library was 
transferred to the library of the Bureau, which now contains 1,120 
bound volumes, 1,900 pamphlets, and numerous periodical publi- 
cations. 

The photographic collection was largely increased, and is now serv- 
ing as the source from which nearly all forest illustrations are derived. 

The correspondence of the Bureau increased until the number of 
mail pieces forwarded during the year was 24,538. 

Eight new publications and 10 reprints were printed during the 
year, with a total number of 77,200 and 127,500 copies, respectively. 
A photographic laboratory was prepared at the quarters of the 

Bureau, and was nearly ready for occupancy at the end of the fiscal 
year. 

FOREST MANAGEMENT. 

PRIVATE LANDS. 

During the past year the Bureau of Forestry has continued to give 
advice and practical assistance to private forest owners. The demands 
upon this branch of its work have increased steadily, and they are 
now even further beyond its capacity than at the end of the previous 
fiscal year. In the Southern States in particular there has been a 
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rapid awakening to the advantages of practical forestry, and a grow- 
ing appreciation of the opportunity open to private forest owners 
through the offer of cooperation made by the Bureau in Circular No. 
21, which gives the terms on which farmers, lumbermen, and others 
may cooperate with the Bureau in handling their forest lands. Wood 
lots, not exceeding 200 acres, are studied without cost to the owner, 
but in the preparation of detailed working plans for larger tracts the 
Bureau and the owner share the expenses of the work, the former 
paying the salaries of its men and the latter their traveling and field 
expenses. From July 1, 1901, to July 1 of the present year, 37 appli- 
cations have been received from private owners for advice and assist- 
ance in the management of their forest lands. Twenty-five were for 
timber tracts and 12 for wood lots. They reach a total of 1,904,476 
acres. The total area of private lands, in handling which assistance 
has been requested since the publication of Circular No. 21, in Octo- 
ber, 1898, to July 1, 1902, is 4,709,124 acres. 

WORKING PLANS MADE. 

The field work necessary for detailed working plans was completed 
during the year for seven tracts with a total area of 421,000 acres in 
Maine, New York, Michigan, South Carolina, and Tennessee. The 
total amount estimated as the cost of these working plans to the owners 
was $9,725 and the total amount actually expended was $9,040.86. 

One of these working plans was for a tract of 110,000 acres in Polk 
and Monroe counties, Tenn., on the western slope of the SmokyMoun- 
tains. The field work occupied a party of 12 men forsix months. It 
included a thorough study of the forest, the habits and rates of growth 
of the timber trees, and their behavior after lumbering. A careful 
investigation was made in order to determine what modifications of 
present methods of lumbering will leave the forest in good condition 
without seriously impairing present profits. The stand was actually 
measured upon 1,500 acres, and 1,200 measurements of volume and 
rate of growth were made upon felled trees. The tract was divided 
into blocks, according to watersheds, and the stand of each of the 
merchantable kinds was computed separately for each block. The 
silvicultural problem was very complicated because of the large num- 
ber of species in the forest mixture. Only a few of these have as yet 
any market value, and it was difficult to determine how the tract may 
be lumbered so that the reproduction of the few valuable kinds may 
hold its own against that of the less valuable trees upon the lumbered 
areas. Careful studies were made of the habits of the more important 
trees and of the other local conditions which determine the form of 
management. Methods for the effective protection of the forest from 
fire were thoroughly investigated. The principal recommendations of 
the working plan may be summarized as follows: 

(1) A diameter limit is set for each of the commercial trees, below 
which none may be cut. 

(2) A certain number of trees above the diameter limit recommended 
should be marked and left standing to serve as seed trees. 

(3) Contracts for the sale of stumpage should provide that a certain 
quantity of the less valuable kinds be cut and removed with the val- 
uable trees. This should be done in order to leave the forest after 
lumbering in a condition favorable to the reproduction of the valuable 
kinds, the chief object of the working plan being to produce a future 
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stand of timber in which Yellow Poplar, Ash, Hickory, Walnut, and 

White Oak will be much better represented than in the present forest. 

(4) A plan is outlined for the protection of the cut-over lands 

against fire. . : : 
The application of practical forestry to this tract is exceedingly 

important as a long step toward the adoption of conservative forest 
methods in the Southern Appalachians. 
Another tract for which a detailed working plan was prepared lies 

in Scott, Campbell, and Anderson counties, Tenn., and has an area 
of 50,000 acres. The field work occupied a party of 10 men for four 
months. The tract is situated in the bituminous coal district of the 
Cumberland Mountains, and in addition to a valuable stand of hard- 
woods the property contains numerous accessible veins of soft coal, 
for which a good market exists. The object of the owners is to lumber 
conservatively in conjunction with mining operations. The main 
object to be worked for is to combine present profits with a valuable 
second crop. To this end the more valuable species will be favored 
in the lumbering and so given every chance to reproduce themselves 
well. The present forest is a mixture of hardwoods with a sprinkling 
of White, Shortleaf, and Scrub Pine,and Hemlock. It is remarkable 
for the number of species. Among the more important are Yellow 
Poplar, Ash, Hickory, White Oak, Chestnut Oak, Black Oak, Post 
Oak, Black Walnut, and Black Cherry. Most of the merchantable 
timber stands in the coves or hollows, while the slopes are covered 
by an open and less valuable growth. As a basis for an estimate of 
the stand of merchantable timber, all the trees were actually meas- 
ured on 2.5 per cent of the total area. To ascertain the merchantable 
contents and the rate of growth of the commercial kinds, measure- 
ments called stem analyses were made of 2,474 felled trees. For 
greater accuracy, the tract was divided into 18 blocks, the boundaries 
of which correspond to the boundaries of the smaller watersheds, 
and the stand was calculated separately for each block. The working 
plan contains detailed silvicultural descriptions of the three principal 
types of forest growth—coveland, Chestnut Oak slope, and Black 
Oak slope. It also discusses the silvicultural characteristics of the 
most important species, and gives diagrams showing their rate of 
growth in diameter, height, and merchantable contents. The regu- 
lations for lumbering give the diameters for each species, under which 
no tree should be cut, and direct that certain trees of the more valu- 
able species above this diameter limit be marked and left standing to 
furnish seed for a second crop after lumbering. A plan is outlined 
for the protection of cut-over lands from fire, and recommendations 
are made concerning transportation and contracts for the sale of 
stumpage. The working plan is accompanied by a forest map, show- 
ing the distribution of the imvortant timber trees. The conditions 
on this tract are peculiarly favorable to the successful application of 
practical forestry. 
A tract of 60,000 acres for which the field work was completed is 

that of the Okeetee Club, in Beaufort and Hampton counties, S. C. 
The important tree here is the Longleaf Pine. As a result of the past 
management, the forest varies irregularly from mature stands to 
young woods, and is broken by occasional patches of open ground, 
where heavy cutting followed by fire has destroyed the forest alto- 
gether. The hearty cooperation of the Okeetee Club in the scientific 
investigations of the Bureau of Forestry and the exceptional oppor- 
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tunity for experimentation which is offered combine to give this piece 
of work peculiar usefulness. 

The working plan deals mainly with the following points: 
1) An accurate estimate of the stand of merchantable timber. 
2) A study of the rate of growth of the Longleaf Pine. 
3) A system of fire protection and the organization and instruction 

of a fire service. 
ave A plan to foster and increase the reproduction of the Longleaf 

ine. 
(5) Where lumbering operations should begin, how they should be 

carried on, to what extent the timber should be cut, what yield should 
be expected, what would be the expense of cutting and marketing 
under proper rules, and what financial results might be expected. 

The preparation of the working plan fora tract of 10,000 acres on 
Grand Island, Michigan, gave usefulresults. The field work necessary 
for a working plan occupied a party of 6 men fo two months. The 
stand was actually measured upon 301 acres, and 299 measurements 
of contents and rate of growth were made upon felled trees in addi- 
tion to careful silvicultural studies of the more important species. 
The forest is composed of hardwoods of large sizo, which, from the 
nearness of a strong market, are of high value. There is here an 
unusually good opportunity for conservative forest management, upon 
a paying basis from the start. 

The tract of the Moose. River Lumber Company, of 15,000 acres in 
Herkimer County, N. Y., was studied by a party of 4 men for four 
months, and the data necessary for a working plan were collected. 
The area is equally divided between virgin and cut-over land. On 
the latter there is a fair amount of small spruce among the first growth 
of hardwoods, while the former contains in addition a fine stand of 
mature spruce. The Moose River Lumber Company operates its own 
mill at McKeever, and can therefore manufacture its own product 
without the expense of long transportation for its logs. The unusu- 
ally good opportunity for conservative forest management rendered 
the preparation of a working plan for this tract of decided importance. 

The sixth tract upon which the Bureau completed field work during 
the past fiscal year includes 150,000 acres of the 275,000 acres in north- 
western Maine which belong to the Great Northern Paper Company. 
The field work occupied a party of 20 men forfour months. Itincluded 
complete measurements of the stand upon 3,303 acres, and of the vol- 
ume and rate of growth upon 900 felled trees. Careful study was 
made of the Red Spruce and Balsam, which are here, both commercially 
and in number of individuals, the most important trees. The chief 
problem in the management is so to modify the present methods of 
lumbering that the Spruce may bold its own in the reproduction on 
cut-over areas. <A part of the field work was the preparation of amap 
of the tract to show the topography and the burnt-over lands, the 
lumbered areas, the virgin forest, and the forest types. 

The field work necessary to a working plan for the 15,000-acre tract 
of Mr. E. H. Harriman, near Arden, N. Y., was begun April 1 and 
completed June 15. It was carried out entirely by 9 students, con- 
stituting the senior class of the Yale Forest School, under the imme- 
diate direction of Prof. Henry 8. Graves, formerly assistant chief of 
the Division of Forestry, and still a collaborator of the Bureau. A 
forest map of the entire tract was made, as well as a careful study 
of the forest, by which its character, condition, present stand, and 
future yield were ascertained. 
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The working plan will deal with the following topics: 

Part I: 
The purpose and scope of the examination. wr itewas fe 
Character of the forest, including a general description of the distribution 

of trees, distribution of age classes, merchantable yield, present condition of 
the timber, future production, etc. ab : 

Recommended treatment of the forest, including a description of the thin- 
nings actually made. 

Financial possibilities of the forest. 
Part IT: 

Detailed description of the forest by compartments. 
Forest map. 
Silvicultural study of the forest. 

During the spring about 100 acres were thinned under supervision, 
and about 1,000 cords of wood were cut. 

WORKING PLANS IN PREPARATION. 

Personal examinations were made during the year of 10 timber 
tracts in the States of Georgia, Tennessee, North Carolina, South 
Carolina, Texas, Pennsylvania, and New York, covering a total area 
of 1,620,600 acres. The preparation of detailed working plans was 
recommended for six of the timber tracts examined and the recom- 
mendation in each case was approved by the owners, at a total esti- 
mated cost to them of $10,100. 

The largest and most important of these tracts is that of the Kirby 
Lumber Company and the Houston Oil Company, in southeastern 
Texas. It comprises an area of 1,250,000 acres, and includes practi- 
cally all of the virgin Longleaf Pine land in the 7 counties in which 
it is situated. The forest is divided into three principal types: 
Longleaf Pine land, Shortleaf Pine land, and hardwood bottom land. 
The first covers about 80 per cent of the total area and is commercially 
the most important. 
The opportunity for practical forestry on these lands is unusually 

good. The tract consists largely of pure woods of Longleaf Pine, only 
about 15 per cent of which have been cut over. With reasonable 
protection the reproduction is assured, while the presence of a heavy 
stand of mature timber, the absence of underbrush, and the flatness 
of the country are conditions exceedingly favorable to clean, con- 
servative lumbering. 

The points which will be chiefly studied in the preparation of the 
working plan are the following: 

(1) The present method of lumbering and its effect upon the forest, 
in order to ascertain what practicable modifications will hasten the 
production and improve the quality of a second crop. 

(2) The reproduction of the Longleaf Pine and the rate at which it 
produces timber. 

(3) The effect of fire on the Longleaf Pine, and the fire problem in 
general, in order to devise a simple and effective system of protection. 
Whether this system should include the whole area of the forest or 
should, as seems probable, deal only with the protection of lumbered 
areas until the reproduction is old enough to be comparatively safe, 
can be decided only by a thorough study on the ground. no 

(4) The railroad tie industry, its effect upon the forest, and its com- 
mercial wisdom under the methods and to the diameter to which trees 
are now cut for ties. 
Another valuable opportunity for practical forestry is offered by a 
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tract of 72,000 acres, the property of E. P. Burton & Co., situated in 
Berkeley County, $8. C. The principal species are Loblolly and Long- 
leaf Pine. Ease of lumbering and transportation and excellent repro- 
duction render this tract one of the most promising with which the 
Bureau has yet had to deal. 
A third tract for which an examination was made, a working plan 

advised, and its preparation approved by the owners, is that of the 
Linville Improvement Company, in Mitchell, Caldwell, and Watauga 
counties, N. C. It has an area of 16,000 acres. The forest is com- 
posed chiefly of broadleaf species, among which Yellow Poplar, Yel- 
low Birch, and the oaks are the most important. It presents an 
interesting silvicultural problem in addition to conditions exceedingly 
favorable to conservative management upon a sound financial basis. 
A smaller but not less promising tract which has heen examined, 

and for which a working plan is now being made, lies on the west side 
of the Susquehanna River, 13 miles above Harrisburg, Pa., and has 
an area of 2,300 acres. The owner wishes to hold it as a permanent 
investment and to manage it with this end in view. With the excep- 
tion of about 200 acres the forest is composed entirely of sprout 
growth of Chestnut, Rock Oak, White Oak, and Hickory, together 
with excellent Scrub, White, Shortleaf, and Jack Pine. A strong 
market exists for all kinds of forest produce, and transportation facili- 
ties are good. 

PUBLIC LANDS. 

The preparation of working plans for the National forest reserves 
is one of the urgent pieces of work before the Bureau. It has arisen 
from the request upon the Secretary of Agriculture from the Secretary 
of the Interior for advice as to the best management of the reserves, 
which now comprise a total area of 58,850,925 acres. The study on 
the ground necessary to a working plan was carried on during the 
past year in the Prescott Forest Reserve, Arizona, which contains 
423,680 acres, the Priest River Forest Reserve, in Idaho, with an area 
of 645,120 acres, and the Big Horn Forest Reserve, in Montana, which 
includes 1,216,960 acres. The field work in the Prescott Reserve 
occupied a party of 11 men for three months. Measurements of the 
stand were taken upon 1,648 acres, and 1,840 measurements were 
made of volume and rate of growth; the Bull Pine was carefully 
studied, particularly with reference to the effect of the present meth- 
ods of lumbering upon the reproduction of the tree, and the data were 
obtained for a comprehensive plan for the best management of the 

reserve with due regard to its value inthe production of timber and 

in maintaining the water supply. The field work carried on in the 
Big Horn Reserve occupied a party of 7 men a period of four months. 
The stand was measured on 820 acres, and 1,299 measurements made 

upon felled trees. In the Priest River Reserve a party of 6 men were 

at work for three months. The stand was measured upon 879 acres, 

and 720 measurements of volume and rate of growth were made. 

A thorough preliminary examination preparatory to_a working plan 

is now being made of the San Francisco Mountains Forest Reserve, 

in Arizona. 
The field work necessary to a working plan for townships 5, 6, and 

41, Hamilton County, N. Y., in the Adirondack Forest Reserve, was 

begun and completed during the past fiscal year. It became possible 

through an appropriation of $3,500 by the New York legislature to 
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cover the field expenses of the agents of the Bureau engaged in the 
work. The area of these three townships is 69,916 acres, and the nec- 

essary studies on the ground occupied a party of 16 men for four 
months. The work was carried on upon lines similar to those fol- 
lowed in the preparation of a working plan for township 40, Hamilton 
County, which has already appeared as Bulletin No. 30, Division of 
Forestry. Measurements of the total stand were made upon 3,471 
acres and of volume and rate of growth upon 2,081 felled trees. A 
careful study was made of the forest, not only from the point of view 
of the forester, but also from that of the lumberman, and a map was 
prepared for the three townships showing the combined work of both. 
This map, in addition to the forest types, gives information necessary 
to the best lumbering of the tract, showing desirable sites for splash 
dams, and indicating necessary improvements of streams for driving 
and other points of practical value to the luamberman. 

MILITARY RESERVATIONS. 

An important piece of work which will be taken up as rapidly as the 
force and appropriation of the Bureau will permit has arisen through 
the request by the Secretary of War upon the Secretary of Agriculture 
for technical advice governing the handling of military wood and tim- 
ber reservations. These are eight in number and comprise a total 
area of 117,468 acres. 
A preliminary examination has already been made of the West Point 

Military Academy Reservation of 2,000 acres stocked with second- 
growth hardwoods, and a detailed working plan has been recommended 
and field work will soon begin. An excellent opportunity is offered 
for thinnings which will materially improve the character of the forest 
and at the same time yield a supply of firewood for the use of the 
Academy. 

FORESTS UNDER MANAGEMENT. 

The working plan prepared in 1901 for the tract of the Sawyer & 
Austin Lumber Company, of Pine Bluff, Ark., and which has been 
published as Bulletin No. 32 of the Bureau of Forestry, was put into 
effect in March, 1902. The forest is a mixture of Shortleaf and Lob- 
lolly Pine, with scattered hardwoods, the pine only being cut to a 
diameter of 14 inches on the stump. The tract was visited by agents 
of the Bureau and the area to be cut over within the next year, 
approximately 6,400 acres, was carefully examined. On this area a 
certain number of Loblolly and Shortleaf pines to be left as seed trees 
were marked and stamped. They average one tree to 6 acres. It is 
estimated that there will be left after lumbering at least six seed trees 
below a diameter of 14 inches, and it is believed that with the larger 
trees referred to above they will amply suffice to seed up the cut-over 
lands. The Loblolly grows more rapidly than the Shortleaf and is of 
practically the same value in the market; hence, wherever possible, 
it was favored in the markings in order to increase the stand of Lob- 
lolly in the second crop. A good beginning in fire protection has 
been made. One thousand acres have been set aside and an attempt 
will be made to protect this area thoroughly against fire. It is favor- 
ably situated, being completely surrounded by abandoned railroad 
spurs. These spurs have been cleared of rubbish and will act as 
excellent fire lines, A man who lives on this area has been detailed 
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to act as fire warden, under a contract which provides that he shall 
be paid only in case there is no fire, or, if a fire occurs, then if he can 
clear himself of contributory neglect; that he may hire assistants 
when necessary, that he must burn a fire line round the area once or, 
if ae twice a year, and that he shall keep the Jand thoroughly 
posted. 
An experiment was made on this tract in burning the tops of felled 

trees, which are sources of great danger if fire once starts on cut-over 
land. It was found that to be burned successfully the tops must first 
be lopped and piled. If this method does not prove too expensive 
upon further trial, the tops on all cut-over lands will be dealt with in 
this way. An examination was made of the height at which stumps 
are now cut, and a report was submitted to the company showing. the 
loss which follows from cutting high stumps. : 

In 1898 a working plan was made for the several wood lots included 
in the estate of Maj. W. A. Wadsworth, near Geneseo, N. Y. The 
owner desiring to put the plan in operation, the lands were visited by 
an agent of the Bureau of Forestry in the fall of 1901. The forest is 
composed of a mixture of hardwoods, and the main object is so to 
lumber it that its future productiveness will be assured. All trees 
to be cut were marked and stamped. The markings favored the more 
valuable Hickory, Ash, Black Walnut, and White Oak against the 
less valuable Beech, Maple, and Black Oak. The intention was both 
to aid the former in the present stand and to increase their relative 
proportion in the second growth which will follow the lumbering. 
All dead or dying trees were at the same time marked for removal. 
An excellent local market exists for lumber, cord wood, and ties. 
There is assurance that the cutting will prove a financial success and 
will tend to improve the forest. 

The work in practical forestry on the 6,000-acre domain of the 
University of the South, at Sewanee, Tenn., goes steadily on. Trees 
containing approximately a total of 500,000 feet board measure have 
been marked for felling by the Bureau of Forestry, and the lumber- 
ing proceeds under its general supervision. 

In the Adirondacks the tract of the Moose River Lumber.Company 
has been added to those to which practical forestry is appliéd under 
the direction of the Bureau. In accordance with the recommendations 
of the working plan Spruce is being lumbered to a diametec of 12 
inches. The marking of the trees to be cut, as well as the lumbering 
itself, is being carried on under the general supervision of the Bureau. 
An experiment is also being made in the conservative lumbering of 
the hardwoods. 
The working plan for the tract of 110,000 acres upon the west slope 

of the Smoky Mountains in eastern Tennessee has been applied and 
lumbering has begun under the supervision of the Bureau. Contracts 
made for the sale of.stumpage include provisions recommended by the 
Bureau. These specify the kinds which shall be lumbered and fix 
the diameter limits to which they shall be cut. They provide against 
waste in lumbering and against unnecessary damage to young growth. 
It is further provided that trees cut in violation of the rules for con- 
servative lumbering drawn up by the Bureau of Forestry shall be 
paid for at double the contract price. 

Including lands not mentioned above, the total area of private for- 
ests actually under the supervision of the Bureau of Forestry is 372,463 
acres, 
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FOREST MEASUREMENTS. 

The force employed in computing field-data was thoroughly organ- 
ized as a section of the division of forest management during the past 
fiscal year and the effectiveness of its work notably increased thereby. 
This section now is equipped to handle all the figures of any kind 
gathered by the Bureau in its many lines of activity. 
During the year the section of forest measurements worked up the 

figures and prepared the tables for the working plans made by the 
division of forest management and for the studies of commercial trees 
by the division of forest investigation. The data consisted of meas- 
urements obtained in 13 States and upon 25 species. It included 
surveys of the stand of timber upon 16,678 acres and analyses of 
10,786 trees. These were cast into final tables of present and future 
stands and yields, of volume, and of rates of growth in diameter and 
height for the localities and species covered. With the exception of 
data obtained in the Black Hills Forest Reserve, which await further 
figures before they can be completed, the force engaged upon forest 
measurements has entirely finished the work for the field season of 
1901, and has scaled also 10,000 acres of surveys left over from 1900. 

EXPENDITURES. 

The total expenditures during the year by the division of forest 
management were $53,947.89, or 29.1 per cent of the total appropriation 
of the Bureau. 

Of the $13,325 contributed by owners as their share of the expenses 
in the preparation of working plans, begun or continued during the 
year 1901-2, $9,160 had been expended at the end of the fiscal year. 

WORK FOR THE ENSUING YEAR. 

WORKING PLANS. 

Public lands.—The field work necessary to a working plan for the 
San Francisco Mountains Forest Reserve will be undertaken, since 
the preliminary examination has established its advisability. Work- 
ing plans will probably be begun for three other forest reserves, the 
preliminary examinations of which will be made during the current 
year. 

Private lands.—The study of private forest lands, in the handling 
of which assistance has been requested under the terms of Circular 
No. 21, will be carried on as rapidly as the appropriation and the field 
force of the Bureau will allow. Particular attention will be given to 
the rendering of assistance in the handling of wood lots. The field 
work necessary to a working plan for the 1,250,000-acre tract of the 
Kirby Lumber Company in southeastern Texas will be undertaken, 
and also for the two tracts of the E. P. Burton Lumber Company, the 
one of 45,000 acres, the other of 6,000 acres, in South Carolina. 

INSPECTION. 

_ Forests under management.—Markings and inspection of lumber- 
ing will continue upon those forest lands already under the general 
management of the Bureau, and upon other lands for which their 
recommendation is approved in working plans already prepared or in 
process of preparation. 
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FOREST MEASUREMENTS, 

The section of forest measurements will continue to work up all field 
results obtained by the Bureau. It will at the same time carry on 
field work within its own province. 

COMMERCIAL TREES. 

The purpose of the Bureau in this branch of its work is to complete 
during the ensuing year the studies of commercial trees already begun. 
The more important of these are the southern hardwoods, the southern 
pines, the Adirondack hardwoods, the Balsam in Maine and New 
York, the White Pine in Michigan, the Lodgepole Pine in the Middle 
West, and the Sugar Pine in California. 

FOREST INVESTIGATION. 

STUDIES OF COMMERCIAL TREES. 

During the past year, both by this division and by the division of 
forest management, much valuable information was gathered for the 
discussion of the growth and yield of White Pine, Red Pine, White 
Oak, Scarlet Oak, Red Oak, and Aspen in Michigan; Sugar Pine in 
California; Balsam in Maine; and White Oak and Chestnut Oak in 
Tennessee, Kentucky, and Missouri. Similar data was collected for 
Lodgepole Pine in Wyoming and Montana, and for Western Yellow 
Pine in Arizona. 

NEW ENGLAND HARDWOODS. 

The study of New England second-growth hard woods was continued 
by two field parties, and valuable facts were collected for the future 
discussion of their value and the best method of maintaining it. 

The first draft of a study of the silvicultural characteristics of the 
Longleaf Pine was revised and enlarged. The study of the growth 
and characteristics of Loblolly Pine was not completed last year, 
partly on account of the illness of the expert in charge of the work 
and partly because his services were diverted to other urgent work. 
The report on this pine is now practically completed and the manu- 
script will soon be ready for the press. The study of the Sierra Big 
Tree in California and its exact distribution required additional 
attention, but is now practically finished. The maps and manuscripts 
will be ready for printing early during the present fiscal year. A 
study of the Bristle-cone Fir in southern California was completed 
and will shortly be ready for publication. The report on the Pacific 
Coast Redwood was prepared this year and awaits editorial revision. 
The report on Western Hemlock was completed and is in press. 

SWAMP FORESTS. 

A preliminary study of the factors which determine the distribution 
and best growth of swamp forests in eastern Missouri and Arkansas 
was begun last season. The timber trees concerned in this investiga- 
tion are principally Cypress, Red Gum, and Black Gum. Little is 
known of the conditions most favorable to the reproduction and to 
the best growth of the Cypress, which is a timber of the first commer- 
cial value, or of the gums to be included in this study, the results of 
which are likely to be of practical value. 

STUDIES OF NORTH AMERICAN FORESTS. 

Michigan.—At the request of the Michigan forest commission a 
study was made of typical areas of forest and other lands in the 
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northern part of the southern peninsula of Michigan. The land 

examined is included in the State forest reserve, which contains some 

60,000 acres of White, Red, and Jack Pine stump land. 

A study of the reserve was made for the purpose of suggesting a 

plan for its proper management and for that of other similar lands in 

the same region, and recommendations were made to the commission. 

Kentucky.—Investigations were begun last season on the forest con- 

ditions and resources of Kentucky, with special regard to the effects 

of destructive lumbering and of fire on the forest and its reproduc- 

tion. A preliminary report of progress has been made, but another 

seasow’s field work is required before a full report can follow. 

Ohio.—A general examination of the forest resources of Ohio was 
begun last year to determine the location and extent of available sup- 

plies of commercial hardwood timber. In connection with this exam- 

ination a study was begun of the relation of the wood-consuming 
industries of the State to existing supplies of timber. Search was 
made also for historical and other evidence to show the effect of 
denuding forest lands on the flow of streams. A report on the avail- 

able tree species of the State has been submitted, together with a pre- 
liminary account of the consumption and principal sources of timber 
supply. The information in question is greatly needed to answer 
constant inquiries concerning supplies of Oak, Hickory, and other 
hardwoods. 

A special study was begun of the moisture content of green wood. 
Tables have been constructed showing the percentage of water con- 
tained in samples of the green wood of seven commercial timbers of 
Ohio. This study will be extended and will form a basis for the deter- 
mination of the best. conditions for air-drying timber. 

Texas.—The forest resources and general forest conditions of Texas 
were studied and a report which gives an accurate survey of the gen- 
eral and typical forest conditions of the State is nearly ready for pub- 
lication. 

New Mexico.—An examination was made of the forests on and in 
the region of the Sacramento Mountains. Particular attention was 
given to the relation of grazing to the perpetuation of the forest cover, 
and of the latter to the flow of water, which is of vital importance in 
contiguous agricultural regions. 

Arizona.—Studies were made of the forests of Mount Graham, the 
Santa Catalina Mountains, the Huachueas, and the Chiricahuas. A 
portion of the forest lands of the Verde River basin was also examined, 
likewise with special regard to their relation to local water supplies. 
Aside from this question, the facts gathered will be of great service in 
answering frequent inquiries concerning the commercial timber sup- 
plies of these regions. 

South Dakota —The forest lands on and in the vicinity of Turtle 
Mountain, Short Pine Hills, and Slim Buttes were studied and reported 
upon for the same important purposes. 

Wyoming.—An examination of the forest lands contiguous to the 
Yellowstone National Park was made with special reference to the: 
grazing problem. The urgent need for protection of the local water 
and timber supply gave this work peculiar significance. 

Montana.—A special study was begun in the Flathead Lake region 
of the terrestrial and climatic factors which influence the distribution 
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of certain types of coniferous forests. The practical object of this 
study is an accurate knowledge of the soil, climate, and other condi- 
tions most favorable to the development of the species considered. 
A preliminary report of the progress of this work has been submitted. 
Further field investigations are needed, however, before a full report 
can be made. 

Califoriia.—The study of the relation of forest cover to the flow of 
streams, begun two years ago in southern California, was continued. 
The facts collected during two field seasons, have been partly elabo- 
rated, but require further study, which is being given. It is believed 
that a complete report of this investigation will be ready for publica- 
tion early in the present fiscal year. 
A general study was made of forest land in northern California with 

a view to its protection against fire, overcutting, and overgrazing. 
The examination covered altogether more than 2,000,000 acres. 

Jowa.—Studies of the distribution, character, and value of forests 
in Iowa have been in progress for some time. It is expected that 
complete reports will be ready for publication at the close of the cal- 
endar year. The information will be of particular value to land 
owners of the Middle West. 

COOPERATIVE INVESTIGATIONS. 

California.—The study of forests in the Sierra Forest Reserve was 
again taken up in cooperation with the U. 8. Geological Survey, and 
the unfinished south half of the reserve was completed. The purpose 
of this work was to make a description and classification of the forest 
and other lands within the reserve, to map the distribution of tree 
species and forest types, and to ascertain the condition, quality, and 
stand of commercial timber. The relation of these forests to various 
industries was considered, and the effects of forest fires on the growth 
and reproduction of the trees. An area of about 3,000,000 acres was 
examined. Areport of the work of two field seasons, covering the 
entire Sierra Forest Reserve, is in preparation and will be completed 
early in the present fiscal year. 

Vermont.--In cooperation with ex-Governor Smith, the Bureau 
began a general study of the forest resources and conditions of Ver- 
mont with a view to recommending a forest policy. A preliminary 
report was submitted and the complete report is in preparation. 

Maryland.—The study of the forests of the best timbered counties 
of Maryland, begun in 1899 in cooperation with the State geological 
survey, was continued during last season under the same auspices. 
Reports on the timber resources and forest conditions of Cecil, Gar- 
rett, and Calvert counties have been prepared. Those on Cecil and 
Garrett counties are being published as a part of the report of the 
State geologist, while the Calvert County report will be published 
later. 

Appalachian forests.—Descriptions of additional forest lands under 
consideration for inclusion in the proposed Appalachian Forest 

Reserve were completed during the past year. The results of this 

and the previous season’s work, conducted in cooperation with the 

U. 8. Geological Survey, were embodied in an elaborate report sub- 

mitted to Congress and ordered published as Senate Document No. 

84. The report is copiously illustrated by maps and photographs, 
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Its immediate purpose is to give reliable information upon the desira- 

bility and feasibility of establishing the Appalachian Forest Reserve. 

Aside from this purpose, the report embodies exhaustive data on the 

composition, condition, character, extent, and distribution of the 
forests of a little-known region. 

EFFECTS OF GRAZING ON THE FOREST. 

Investigations of the effects of grazing on the forest were con- 
ducted in the region included by the Yellowstone and present Teton 

forest reserves in Wyoming, in the Sacramento Mountains of New 
Mexico, in the Uintah Mountains of Utah, in the southern Sierras, 
and in the State of Washington. The purpose of these studies was 
to secure information which would permit a satisfactory regulation of 
grazing in regions where agricultural and other interests dependent 
upon water supply and upon timber have suffered as a result of 
excessive grazing. 

STUDY OF FOREST FIRES. 

A study of the effect of fires on the forest was conducted in Maine, 
Vermont, Michigan, Maryland, the Appalachian Mountains, Wyo- 
ming, Utah, Idaho, California, New Mexico, and Arizona. Theexami- 
nation of published forest-fire records was extended to a large num- 
ber of Western papers. A discussion of the destruction caused by 
forest fires and the significance of the fire records now accumulated 
was embodied in a report which will be ready for publication during 
the present fiscal year. 

DENDRO-CHEMICAL INVESTIGATIONS. 

Under cooperative plans arranged last year between the Bureau of 
Forestry and the Bureau of Chemistry, the following dendro-chemiecal 
studies were carried on: 

Commercial derivatives from native and exotic barks, woods, and 
gums.—Particular attention was directed to the quality and quantity 
of tan extracts produced by native woods and barks. The species 
studied include White Oaks, Black Oaks, Chestnuts, and Hemlocks. 
A number of gums produced in quantities by trees native of the Philip- 
pine Islands were studied with reference to the production of dammar 
and gutta-percha, and a large amount of work is yet to be done on 
similar material from the same source. 

Standard pulp woods and untried species probably suitable for paper 
pulp.—The rapid exhaustion of the supply of standard pulp woods 
renders it imperative to discover, if possible, other equally useful 
species. To demonstrate the usefulness for pulp of certain plentiful 
timbers not yet used for that purpose will be exceedingly valuable if 
it can be done. Wherever supplies of such timber are present the 
life of the wood-pulp paper industry may be greatly extended. 

The species being studied are White Spruce, Black Spruce, Red 
Spruce, Balsam Fir, Red Pine, White Pine, Loblolly Pine, Hemlock, 
Arborvitz, Southern White Cedar, Aspen, Large-tooth Aspen, Cotton- 
wood, White Birch, Basswood, Red Maple, Silver Mapie, Tulip-tree, 
and Black Gum. 
The study of these woods embraces the preparation of pulp from 

their woods and the manufacture of commercial paper in accordance 
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with standard methods of manufacture. A detailed microscopic study 
is also being made of the wood fibers as an additional means of ascer- 
taining the structural basis of the excellence or unfitness of certain 
fibers for the manufacture of paper. The paper produced will be 
subject to thorough tests, including the wear and strains to which 
they are subjected in actual use. . 

Removal of resin from fir pulp woods.—In connection with the gen- 
eral investigation of pulp woods a special attempt is being made to 
devise a cheap treatment which shail remove all the resin in fir woods, 
or at least a sufficient part of it, to permit its reduction to pulp by 
grinding without clogging the reducing stones. 

TURPENTINE ORCHARDING. 

The method of producing naval stores in the South is rapidly 
destroying the forests of the Longleaf Pine, a timber whose preserva- 
tion is absolutely essential to the prosperity of that region. These 
facts led to an investigation of the production of crude resin by the 
Longleaf Pine, and an attempt to devise a more economical system. 
The survival of the naval stores industry depends absolutely on the 
abandonment of the old system of boxing and the introduction of a 
new method which will protect the life of the tree. The old system 
invites the destruction of the forest by fire and wind, as well as by the 
boxing itself. The Herty method of tapping, devised by Dr. C. H. 
Herty, a member of this Bureau, leaves the tree practically intact. 
By this method the resin, from two or more shallow streaks chipped 
on the trunk,.flows into galvanized iron gutters which conduct it to 
an earthen pot hanging by a nail to the trunk of the tree. To test 
the new method in comparison with the old, 20,000 trees in strips 
intimately mingled were tapped. Great care was taken to make 
the comparison perfectly fair. The run of gum from sets of trees 
tapped for the first, second, third, and fourth times was collected and 
measured for each method. A bulletin giving in detail the results of 
the test is nowin preparation. Itissufficient to say here that in quan- 
tity, quality, and economy of production the new method is decidedly 
superior to the old. 

The acknowledgments of the Bureau are due to Mr. John H. Powell, 
of Ocilla, Ga., without,whose assistance this experiment could not have 
been carried out. 

COOPERATION WITH THE DIVISION OF ENTOMOLOGY. 

In cooperation with the Division of Entomology, much attention has 
been given during the past year to the ravages of insects injurious to 
forests. Problems of the first importance to conservative forestry are 
presented by insect damage in the East and West alike. It may be 
cited as an example that the timber killed by insects in recent years 
in the Black Hills of South Dakota amounts to not less than 600,000,000 
feet B.M. 

VARIOUS STUDIES. 

A history of the lumber industry in the State of New York.—This 
study, prepared by the superintendent of forests of the State of New 

York, was completed during the year, and has recently appeared as 

Bulletin No. 34 of this Bureau. 
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Osier willow industry in the United States.—An exhaustive study 
was made of the status of the osier willow industry in this country. 
Important statistical data, hitherto unpublished, were compiled and 
supplemented by original inquiries. A representative of the Bureau 
studied on the ground the growth and management of American osier 
plantations, and added a thorough survey of the osier willow culture 
in foreign countries. A bulletin embodying the results of these in- 
vestigations is nearly ready for publication. There is a widespread 
call for the information it will contain. 

Tree growth on burned lands.—The study of burned mountain slopes 
in southern California was continued during the year. Special atten- 
tion was given to the study of natural reseeding from surviving trees, 
and to experiments in direct seed planting of Western Yellow Pine, 
Torrey Pine, and Monterey Pine, in denuded sections. Since the 
spring rains very encouraging results have followed this seeding. 
With the exception of the Yellow Pine, the species named are of little 
direct value, but a protective cover of these trees will make possible 
the later introduction of more useful timbers. Strong local sentiment 
was aroused by this work, and the agent in charge has been given 
cordial support and assistance from settlers in collecting seed and in 
planting it. 

Eucalypts cultivated in the United States.—A carefulstudy was made 
of the distinguishing characteristics, culture, uses, and distribution 
in the United States of about 40 species of Australian Eucalypts, and 
the results of these studies were embodied ina bulletin which is now 
in press. Collectively, the information made available in this bulletin 
is nowhere else accessible. It will give information much needed and 
often requested by correspondents of this Bureau. 

Acacias cultivated and naturalized in the United States.—A similar 
study was made of the Acacias cultivated and naturalized in the United 
States, but the report is not yet ready for publication. Information 
concerning these trees is in constant demand by correspondents of 
the Bureau in the Southwest. 

TIMBER CONSTRUCTION AND SUPPLIES.” 

Durability of treated and untreated railway tigber.—In cooperation 
with the Bureau of Plant Industry, the durability of timber used for 
construction, and particularly of railroad timber, was given thorough 
attention. Large quantities of railroad ties, contributed and trans- 
ported without cost to the Department by various companies, were 
laid in the roadbed under test conditions. 

The value of insect-killed timber, both treated and untreated, for 
various purposes was carefully investigated, and great interest in vari- 
ous questions was aroused among the mining and railroad companies. 
Widespread support and encouragement was given by the latter in 
various ways. This work, continued from previous years, is among 
the most promising in which the Bureau of Forestry has been engaged. 

EXPOSITIONS. 

The forest exhibit installed at the Pan-American Exposition on 
Jue 20, 1901, remained on exhibition until November 1, 1901, when, 
with the exception of the two largest transparencies, it was moved to 
Charleston, S. C., and installed there on December 30, in the South 
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Carolina Interstate and West Indian Exposition. The only new fea- 
ture of the exhibit at Charleston was the addition of 70 samples of 
commercial woods from the Philippine Islands. At the close of the 
Charleston Exposition one-half of the exhibit was installed at the New 
England Association of Arts and Crafts, at Providence, R. I., where 
it now is; the remainder of the exhibit was boxed and shipped to 
Washington, D. C. , 

IDENTIFICATION OF FOREST SPECIMENS. 

Much time was consumed in the division of forest investigation in 
identifying specimens of native and exotic trees and samples of com- 
mercial woods. An important service was rendered to the Tennessee 
and Virginia Boundary-Commission by the identification of the spe- 
cies of witness trees and the determination of the ages of blaze marks 
upon them. 

EXPENDITURES. 

The total expenditures of the division of forest investigation dur- 
ing the fiscal year were $55,468.84, or 29.9 per cent of the total appro- 
priation of the Bureau. 

WORK FOR THE ENSUING YEAR. 

DENDROLOGY. 

Monographic studies of the White and Black Oaks and the osier 
willows will be continued, and studies will be begun. of the Sugar 
Maple and the Western Cottonwood. Investigations of the forest 
floras of important regions will continue. 

FOREST DISTRIBUTION. 

A study of the character, extent, and value of forests in the best- 
timbered counties of Maryland will be continued in cooperation with 
the Maryland State geological survey. Studies of forest conditions 
and forest resources will be carried on in Vermont, Michigan, Ohio, 
Kentucky, Iowa, Montana, and California. Special forest problems 
concerning types of forests in Texas, Arkansas, and Missouri will also 
be taken up. 

STUDY OF FOREST PRODUCTS. 

Dendro-chemical investigations.— Chemical investigations of woods, 
barks, and gums to determine their production of tan extracts and of 
the adaptation of untried pulp woods for the manufacture of paper 
pulp will be continued in cooperation with the Bureau of Chemistry. 
The lines of this work will be considerably broadened to include 
examinations of new material and the manufacture and testing of 
papers made from untried woods. 

Removal of resin from pulp woods.-—In connection with the investi- 
gation of pulp woods, experiments will be continued to devise a 
method of cheaply removing resin from fir woods in order to facilitate 
their reduction by grinding to pulp. Similarexperiments will be made 
also with inferior pine woods, which, if freed from resin, can be used 
for certain grades of paper. 
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MECHANICAL AND OTHER PROPERTIES OF LEATHER PREPARED BY TAN EXTRACTS 

FROM DIFFERENT NATIVE TANBARYS. 

An investigation to determine the mechanica. properties of ieather 

from different tannages will be begun at the request of a leading mann- 

facturer of American leathers, upon samples to be furnished by him 

and other manufacturers. This study follows naturally upon the 

investigation of tan barks already mentioned. It is expected to yield 

important results upon the comparative wearing qualities of leathers 

prepared by various tannages. 

CONIFEROUS PRODUCTS. 

Turpentine orcharding.—This investigation will be continued for 
this season along the lines already described. A comparative study 

of European and American methods on the ground will be undertaken 

and should be of very great advantage to the development of the new 
method now under experiment. 

Distillation of pine woods.—The preliminary study already made of 

the distillation of waste Longleaf Pine butts for the production of 
turpentine and other by-products will be continued, with a view to its 
application to waste pine tops. 

FOREST STATISTICS. 

An effort will be made to begin the collection of data showing past 
and present consumption of raw and manufactured wood of various 
kinds for all purposes. The investigation is: planned to include a 
considerable number of American and foreign woods in home and 
foreign markets and the production and value of forest by-products. 

PRESERVATION OF WOOD. ~ 

The mechanical treatment of railway and other construction tim- 
bers with preservatives to increase their durability and comparative 
studies of the behavior and durability of treated and untreated tim- 
ber in actual service will be continued. Further study of the causes 
of decay in timber and methods of prevention will be made. These 
investigations will be conducted in cooperation with the Bureau of 
Plant Industry. 

TIMBER TESTS. 

In cooperation with the Bureau of Chemistry, a series of tests to 
determine the strength of the principal merchantable timbers of the 
United States has been commenced. There is an urgent and wide- 
spread demand for reliable information of this kind, and it is intended 
to take up the work in avery thorough way. The Division of For- 
estry began in 1891 tests which related principally to the southern 
pines and which in 1896 were discontinued. Beyond this no sys- 
tematic tests of American timbers have ever been made. 

The work in timber testing now undertaken by the Bureau of For- 
estry will be of direct practical value to engineers and to others inter- 
ested in the utilization of timber. Testing stations have already been 
established at Washington, D. C., and at New Haven, Conn., the lat- 
ter in connection with the Yale Forest School, and their number will 
be increased as rapidly as possible. Experienced engineers will be 
employed in the laboratories, and the material will be collected by 
trained men. 
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FOREST ENTOMOLOGY, 

In cooperation with the Division of Entomology, the study of the 
relation of injurious insects to practical forestry will be continued, 
and will include an investigation of the relation of insect pests to 
American osier willow plantations. 

MISCELLANEOUS INVESTIGATIONS. 

Pacific Coast Tan-bark Oak.—A thorough investigation will be made 
of the distribution and available commercial supplies of the Tan-bark 
Oak of the Pacific slope. Special attention will be given to the growth 
of the tree and its methods of reproduction. The importance of this 
investigation is very great, since the supply of this bark, which is the 
most valuable in the West, is rapidly decreasing, and its place can 
not be taken by material from any other western Tan-bark Oak. 

Pacific cedar-shingle industry.—A study will be made of the cedar- 
shingle industry of the Pacific coast region. The industry will be 
investigated at the principal manufacturing centers, while a careful 
study will be made in the forest of the distribution, character, and 
extent of cedar timber available for shingles. So far as it is possible 
during the present season, a study will be made of the reproduction 
and silvicultural characteristics of this cedar. 

RECORDS. 

QUARTERS. 

At the beginning of March, 1902, an entire fioor of the Atlantic 
Building was added to the quarters of the Bureau. This addition was 
required by the congested condition of the rooms on the seventh floor. 
It permitted a rearrangement of the offices, the installation of the 
library, and the assignment of quarters to the photographic laboratory, 
hitherto in the building of the Bureau of Chemistry by the courtesy 
of the chief of that Bureau. 

LIBRARY. 

The transfer of the main collection of forest literature from the 
Department Library to the quarters of the Bureau was prevented by 
lack of space until March, 1902, when a large room was equipped for 
library purposes. The library now contains 1,120 bound volumes, 
1,900 pamphlets, and files of 28 current forest and lumber-trade jour- 
nals, including French, English, and German periodicals. There 
were added during the year 3,821 clippings from newspapers relating 
to forest work. The library staff was increased by the appointment of 
two librarians, making it possible to classify properly much valuable 
material collected in former years and to keep abreast of the current 
work. 

The photographic collection was largely increased. Prints to the 
number of 3,643 were added during the year. Of this number, 3,235 
photographs were taken in 42 States and Territories, and 408 forest 
photographs were received from foreign countries, including excellent 
collections from India, Switzerland, and Germany. These were classi- 
fied, catalogued, and filed. 

The collection now numbers 6,059 prints. Every State and Terri- 

AGR 1902——9 
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tory, including Alaska, Porto Rico, and the Philippine Islands, is 

represented. The collection of lantern slides now numbers about 

1,000, of which over 400 were added during the year. Loans of 476 

slides were made to 13 persons during the year. 

CORRESPONDENCE. 

Asin preceding years, close attention was given to the expeditious 

handling of correspondence. Notwithstanding the large increase of 

mail matter, all letters received were promptly referred for attention, 

and, with few exceptions, were acted upon and acknowledged within 

thirty-six hours. The number of pieces of mail matter forwarded 

from the Bureau during the year was 24,538. 

MAILING LISTS. 

The mailing lists of the Bureau are the following: 
1) A special list of libraries. 
2) A list of representative newspapers. 
} A small foreign list of journals, libraries, and individuals 

engaged in forest work. 
(4) A special list of persons engaged in forest work in the United 

States. 
(5) A general list of persons interested in forestry. 
The first four lists, which number together 2,817 addresses, receive 

all publications of the Bureau as soun as they are available. To the 
general list are sent the reports of the Forester, reprints of the con- 
tributions from the Bureau of Forestry to the Yearbook of the Depart- 
ment, and circulars of information. Cards are also sent, giving notice 
of the appearance of bulletins, with brief descriptions of their con- 
tents. Applications for these bulletins, made in response to the card 
notices, are honored in the order of their receipt. The number of 
addresses on the general list is 5,056. 

PUBLICATIONS. 

New publications.—During the year eight new publications ap- 
peared, as follows: 

Copies. 

Bulletin NO281 sient et. id ancluni eae abet to piietd tel A etae ee 7, 200 
Bulletin Nios 83) ic rts ope ate een ns Orn Ut ua Be TO Cet ae Ne . 10,000 
OitGGlar NOv28 52 cod alte Bgajeee Syeo2 SS ay js Deke wegen ees LOS ese SE 10, 000 
Mxtrach. NOs Ole ssc sci loselieec ede 2 5 oGoed ROGER eee deat abe Selva 15, 000 
PISCE ACTIN Os VAS oe yee sl Sicne vps recess Bee ee eal en cies Sie ee eee 10, 000 
MIStTACEAN O:, 200° 2x- cee ence ee erin an ick 2 cee AAA SESE EER EERO Sek Gal aaeeiiee 5, 000 
Report of the Forester for 1901. .__.._-___. 2.22222 e. ee eee . 10,000 
Farmers’ Bulletin No. 134 .__._-. 2.2002. eee eee eee 10, 000 

3 77, 200 
Press Bulletins (Nos. 14, 15, and 16) _.-.__......-_ 22.2222 ieee eee 12, 000 

PDO UH Ss ope tees Ralaise tn Solas AE EEL Serta ee OE ROI ass econ 89, 200 

A word of explanation is required concerning the number of new 
publications issued, without which it would seem that the publication 
of results had not by any means kept pace with the Bureau’s activity 
in other directions. While but 2 new bulletins have appeared, as 
against 3 in 1901, there are now in course of publication 4 new bulle- 
tins, the manuscript of a fifth is completed and awaiting the beginning 
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of the new fiscal year before being submitted, and 2 additional extracts 
from the Yearbook will appear shortly. It is thus true that the work 
of publishing results has been carried on much more rapidly than 
ever before. 

Reprints—Ten reprints of former publications were printed, as 
follows: 

Copies. 

BS MletitiN Oe oat haat Ses he ey Be eo Pee fase bbs 1,000 
Bulletin No. 10, first edition__...______.__.. 202.2 2,000 
Bulletin No. 10, second edition ___......_...... 2.22222 eee 1,000 
Bulletin: NOs12) cs 30535225 at became auc ten aoe taiecece ence oe celanaoas 2, 500 
BulletingN@. 10 52026 Ses ceeces War eaae ae jclis aan a aac ARE dda dt aes 1, 000 
Bulletin No, 26 oc nos cccc oo emeoasl Aken od fetiecniin ness Se Rees 3, 000 
Bulletin NO ne 0 ie dis vss tate iit ea Oh Aa tere 10, 000 
Bulletin eN0;30 344i 3a03 esis eed ae aie ee aa ey 10, 000 
Ciroulat NOs 28 cw eerie 3s Baha Sahay See BSS use aeutoe SES 2 Meee 2,000 
Hxtract No: 212 oo... s cag 2d 0 2253 SSAA eta ital SIDE SA aeeuky geass - 10,000 
Farmers’ Bulletin No. 184 (various reprints)....... _____.__..-.---. 2... 85, 000 

Otel 2 2 Niet Bem ee tee. c ama em OOS aot Ba aae eee Ueeeer. seemaaee 127, 500 

In addition to the reprints listed above, the following are now in 
course of publication: 

Copies. 

BCL OCI IN O10 se 5 Sees oe eee crete a lelttd Meets eee Pe - 2,500 
BulletimyN 0:8! s2acchwleles dota AiR Serene htlns eee ow re eras, 2,000 
Bulletin iN O13 cto eonrele 2s eterna te eis indy ins magia ala one Seebesce 2,500 
Bulletin: NO 23 ewe ph ee Bg eee demas aE Sel ere 1, 000 
Bulletin: No:28).2.205scuccu55cnc0n0 Bide db. Lbs 2 cecal reeens see Ghs Santer 10, 000 

MOtAl aa22 ee eh sisme Boek eee aoa ee teat na bet eed eset cSeeeeees 18, 000 

PHOTOGRAPHIC LABORATORY. 

Owing to lack of space at the quarters of the Bureau of Forestry, 
the photographic laboratory remained, as already mentioned, until 
recently, in the building of the Bureau of Chemistry, through the 
courtesy of the chief of that Bureau. With the acquisition of the 
eighth floor of the Atlantic Building it was possible to assign sufficient 
quarters for the equipment of a photographie laboratory. The work 
of installing the equipment is now completed. An enlarging and 
reducing camera of large size was purchased, and the laboratory is 
now thoroughly equipped in all branches of photographic work, includ- 
ing map photography, enlarging, reducing, and wet-plate work. 

The work of the laboratory during the year was very satisfactory. 
Five thousand three hundred and thirty-two films and plates were 
developed, 9,695 prints were made, and altogether 20,884 items of 
work were performed. 

INSTRUMENTS AND SUPPLIES. 

Instruments.—The rapid extension of the work of the Bureau in the 
field made heavy demands for additional instruments, while experience 
in the woods suggested improvements in the construction of several 
types. A very small percentage of field equipment was lost or dam- 
aged beyond repair, for the members of the field parties were generally 
carefulin the handling and use of the instruments. The total expendi- 
ture for instruments during the fiscal year was $7,245.61, or 3.9 per 
cent of the total appropriation. 
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Supplies. —With the exception of $400 from the contingent fund of 
the Departinent, all furniture, typewriting machines, stationery, and 
supplies of all kinds have been purchased from the funds appropri- 
ated for the Bureau of Forestry. This expenditure was $10,200.74, or 
5.5 per cent of the total appropriation. 

Accounts.—At the beginning of the fiscal year 1902 a system of 
accounts was introduced, the principal object of which, in connection 
with the proper preparation and handling of vouchers for the pay- 
ment of salaries and expenses, was to furnish at all times an accurate, 
comprehensive, and permanent record of the condition of the appro- 
priation for the expenses of the Bureau, and of the several allotments 
made by letters of authorization for the traveling expenses of mem- 
bers of the Bureau engaged in field work. A system setting forth in 
detail the allotments and liabilities of every class has been submitted 
at the end of each month to the chief of the Bureau. 

TREE PLANTING. 

The work of this section has broadened steadily during the past 
year. Cooperation with forest planters under the provisions of Cir- 
cular No. 22 was widely extended, met with a high degree of public 
appreciation, and remains the most important work with which the 
section is charged. Other lines of work of equal promise originated 
during the year. The first National reserves for the distinct purpose 
of forest planting were established. It was fairly proved that some 
lands, hitherto considered incapable of doing so, will stock themselves 
without planting, if well directed assistance is given to the natural 
reproductive power. The reclamation of the coast sand dunes by 
forest planting was for the first time undertaken by the Bureau. 

COOPERATIVE PLANTING. 

On June 30, 1901, there had been received in response to the offer 
of cooperation with forest planters, announced in Circular No. 22, a 
total of 192 applications for assistance. For 173 applicants planting 
plans had been prepared, in the course of which 113,842.3 acres were 
examined. Probably 10 per cent of this area will be planted within 
twelve or fifteen years, but the detailed plans, made in consequence of 
the examinations, covered but 3,057 acres, which is the area to be 
planted within three or four years from the date of the plans. Where 
the planting was not extensive, in many cases it is now complete and 
in others it is near completion, for many landowners began planting 
at once on receipt of their plans. 

This planting has generally given satisfactory results. For exam- 
ple, at Fowler, Kans., the main part of a wood lot of 12 acres has been 
established without losing a single tree. At Enid, Okla., satisfactory 
results were obtained in establishing a wood lot of 5 acres. Ina few 
instances the planting has been temporarily deferred, and in two 
cases the agreements have been canceled because they could not be 
carried out by the owners. 
During the past fiscal year 70 applications for assistance were 

received and 51 planting plans were made. There was examined 10 
area of 83,596.9 acres, a large percentage of which is subject to plant- 
ing. The area actually covered by the plans made during the year, 
and to be planted within the next two or three years, is 3,417.57 acres. 
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The total number of applications to June 30, 1902, is 262, the number 
of plans prepared 224, the area examined, 197,439.2 acres, and the 
area to be planted, 6,474.32 acres. Thirty-eight applications await 
attention. 

The plans represent 29 States and Territories and 172 localities. In 
addition, personal advice and instruction have been given in these 
localities to many other planters. It has been the practice of the 
representatives of the Bureau in this work to attend and address local 
meetings when such are called in the interest of forestry by the citi- 
zens of a community where work is being done. At Anthony, Kans., 
where such a meeting was held last summer, over 500,000 trees were 
set out this spring in consequence, in addition to the planting under 
plans regularly prepared in that locality. 

Planting under this year’s plans has several purposes. Protective 
shelter belts and farm wood lots have generally been the object in the 
Middle West. Several commercial plantations are being developed 
in Oklahoma, Kansas, and Nebraska for fence posts and telegraph 
poles, though none is of great extent. An average example is a plan- 
tation at Stafford, Kans., which covers 30 acres and has for its object 
the production of fence posts. The Middle West has comparatively 
little nonagricultural land, and except for the production of fence 
posts, telegraph poles, and railroad ties, forest planting will not as a 
rule be practiced by individual planters on a larger scale than farm 
wood lots and shelter belts. The Eastern States have a high percent- 
age of land adapted only to forest purposes, a good part of which has 
been stripped of timber beyond the hope of natural reproduction. 
Such land often lies within reach of good lumber markets. In many 
places in New England land worth from $2 to $5 per acre can be 
stocked with White Pine at fair annual profit on the investment, reck- 
oning lumber at present prices and a period of growth of from forty 
to sixty years, and this has encouraged many land owners to begin 
planting on their idle lands. 
An increasing amount of forest planting is being done for the pur- 

pose of protection, and this Bureau is giving practical aid in several 
eases of this nature. For example, the most extensive planting in 
New England is being done by the Metropolitan Water and Sewerage 
Board of the Commonwealth of Massachusetts, for the purpose of pro- 
tecting from silt the immense reservoir under construction at Clinton, 
Mass., to supply Boston and surrounding cities with water. Seed 
beds, in preparation for this planting, were established two years ago. 
Planting was begun this year under plans prepared by the Bureau 

_and carried forward with a force of 48 men under the immediate 
direction of a forester privately employed. One hundred and seventy- 
five acres were planted. It will require three years more to complete 
the planting at present planned, which will cover 1,500 acres. Seed- 
lings are already on hand for the planting of this area, which is, 
however, but half of that which the plantation will eventually occupy. 

In no case has the Bureau furnished seeds or trees or participated 
in any degree in the expense of planting. Its outlay is limited to the 
expenses of its agents in making the preliminary examinations and 

planting plans. 

STUDIES OF PLANTED WOODLANDS. 

Reliable advice and instruction in forest planting must be based 

upon a thorough knowledge of the purposes for which planting is 
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practicable, and of the methods to be economically employed in vari- 
ous regions. This knowledge can be obtained only by an exhaustive 
study of plantations already established. Such a study was vigor- 
ously pursued, during the past year, along the lines already established, 
in 20 large plantations, 8 of which are located in the Middle West and 
12 in the East. The study of the Hardy Catalpa for economic plant- 
ing was completed, and a bulletin based upon it is in press. A study 
of the White Pine for economic planting in New England is in prog- 
ress, and a report is in course of preparation. 

Closely connected with these investigations is a study now under 
way with the object of finding trees better adapted to the South- 
western plains than those hitherto in use. Types of trees inured to 
hard conditions of climate and soil in other regions are being intro- 
duced, in the hope that trees thoroughly fitted for the situation may 
be discovered. 

STUDIES OF FOREST EXTENSION. 

The study of the practicability of forest extension by assisting 
natural reproduction was begun two years ago in the timber belts 
which proje¢t into the prairies along the streams of the Middle West. 
During the past year this study was much advanced by a forest sur- 
vey which included a large portion of Nebraska. It was found that 
the forests of that State, which consist mostly of narrow belts along 
the streams, have extended over large areas of prairie land within the 
last twenty-five years, where they were protected from fire and stock. 
It is estimated that in eastern Nebraska, where the timber is confined 
to hardwoods, the growth of the forest through its encroachment on 
prairie land amounts to not less than 400 square miles. The exten- 
sion of the forest is noticeable on almost every stream and ravine. 
The forest is known to have traveled up certain streams as much as 
2 miles and to have taken complete possession of tracts of 80 to 100 
acres of prairie lands within the last twenty-five years. 
A knowledge of how to assist natural reproduction effectually will 

be useful throughout the Middle West, where there are hundreds of 
seantily wooded stream valleys which should support a heavy stand 
of timber. Such knowledge will also be of much use in dealing with 
the denuded lands in the Eastern States, especially where reproduc- 
tion has heen prevented by repeated fires. Itis likely to be of great- 
est value, however, on the National forest reserves, where the stand 
of timber is often deficient and in the management of which time is 
often a less important factor than on private lands. 

RESERVE PLANTING. 

The first step in this important work was taken this year. In the 
forest survey made in Nebraska, convincing evidence was found of 
the adaptability of the sand-hill district of that State to the growth 
of forest trees. Bull Pine and Red Cedar are spreading over the hills 
naturally near the Niobrara River, a decided tendency toward shrub 
growth exists throughout the district, and the Government’s experi- 
ment in planting conifers, made nearly fifteen years ago, has been 
attended with marked success. At the recommendation of Senator 
Dietrich, of Nebraska, supported by the Bureau of Forestry, the 
President, on the 16th of last April, established in the sand-hill 
region two forest reserves of a joint area of 208,902 acres. With the 
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consent of the Secretary of the Interior, the Department of Agricul- 
ture will establish nurseries and undertake forest planting on these 
reserves. Preparation for the work was begun this spring, and simi- 
lar work on other reserves is about to begin. 

\ 
SAND DUNES. 

Work on the control of sand dunes by forest planting was begun 
for the first time during the past year. Dune control has become 
important in several parts of the country where serious damage is 
threatened to valuable property by the encroachment of sand. In 
southern Virginia and northern North Carolina a chain of immense 
sand dunes stretches north and south along the coast. These dunes 
are moving slowly landward, and within the last few years have 
become dangerous to the United States life-saving stations and to 
private property of large value. Last fall, at the request of a num- 
ber of private owners, the Bureau made an examination of a district 
in Currituck County, N. C., and began work at one point to fix the 
drifting sand sufficiently to permit forest planting. In cooperation 
with the owners of the land, board fences and other structures were 
erected to alter the course of the most threatening dunes and to clear 
the superfluous sand from a plain about certain valuable buildings. 
The work was so successful that this spring the ground was in condi- 
tion for the planting of beach grass, which is being used temporarily 
asacover. With a fair growth of grass this season, forest planting 
on from 30 to 50 acres may be begun next spring. The forest, besides 
protecting the buildings, will yield a much-needed supply of fuel. 
At other points in the same district, which extends 30 miles along the 
coast, the Bureau is now giving similar aid. In addition to its direct 
use this work will have great value as an object lesson in dealing with 
the sand. : 
An investigation is also being made of the dunes formed by the 

drift sand along the Columbia River in Washington and Oregon. 
The dunes are destroying valuable orchards and rich agricultural 
lands. They form serious hindrances to transportation along the 
lines of the Northern Pacific Railway and the Oregon Railroad and 
Navigation Company. After a careful examination the Bureau will 
attempt to devise methods for controlling the movement of the sand. 
The Oregon Railroad and Navigation Company is assisting in the 
investigation. | 

EXPENDITURES. 

The expenditures of the section of tree planting for the year were 
$16,616.86, or 8.9 per cent of the total appropriation. Of this amount 
53 per cent was for salaries and 47 per cent for field expenses. 

WORK FOR THE ENSUING YEAR. 

The work in cooperative planting is giving highly satisfactory results 
and will continue unchanged. Increased attention will also be paid 
to protective planting, especially in the Eastern States. _ ; 

Preparations for extensive planting on the Dismal River and Nio- 
brara forest reserves in Nebraska will be pushed forward as rapidly 
as possible. Seed beds and nurseries are being put in readiness. A 
large collection of seed will be made this fall and nursery work will 
begin. Examinations will be made of other forest reserves, notably 
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those in Oklahoma, Colorado, Arizona, and southern California, to 
determine the advisability of systematic planting. 

Careful studies will be made in Oklahoma and Arizona during the 
year to fiud methods of extending the present forest stand by improy- 
ing the conditions for natural reproduction. In both regions field 
parties are already at work. 

The reclamation of sand dunes, both along the coast and in the inte- 
rior, is one of the large problems before this Bureau. Two field par- 
ties, one on the Atlantic coast and one on the Columbia River, will 
continue to investigate this problem during the present season. 
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REPORT OF THE FORESTER. 

U. 8. DEPARTMENT OF AGRICULTURE, 
BUREAU OF FORESTRY, 

Washington, D. C., October 28, 1908. 
Str: I have the honor to transmit herewith a report of the work of 

the Bureau of Forestry for the fiscal year ended June 30, 1903, 
together with an outline of the plans for the work of the Bureau for 
the current fiscal year. 

Respectfully, GIFFORD PINCHOT, 
Forester. 

Hon. JAMES WILSON, Secretary. 

INTRODUCTION. 

No previous year has seen such progress in forestry as the last. 
During this time public sentiment in favor of forestry became more 
marked, and practical forest work in the woods was better in quality 
and greater in amount than ever before. But great though the prog- 
ress was in comparison with other years, actually it was small. The 
saving of the forests by wise use is but little nearer than it was a year 
ago, except for the wider spread of a knowledge of the nature and 
objects of forestry. The means available are yet too feeble to make 
much impression on the gigantic task of preventing the destruction 
of the lumber industry, the fourth among the great industries of the 
United States, and of using conservatively the forests which supply 
wood and conserve water for the use of the nation. The interests 
which these supplies serve and maintain are so vital to all our people 
that it can not be in question whether they shall be preserved, but 
only how best it can be done. The present provisions are wholly 
insufficient. , 

The very rapid progress of the sentiment for forest preservation 
during the last year has been nowhere more conspicuous than in the 
Western States. The greater part of it may be traced directly to the 
growing desire for development in irrigation which followed the pas- 
sage of the National reclamation law. Except where special interests 
complicate and obscure the issue, the public opinion of the West has 
become unanimous in favor of forest preservation for the protection 
‘of the water supply, and practically so for the perpetuation of the 
supply of timber. 
The necessity for the creation of forest reserves for their influence 

on the stream flow and timber supply is being better understood and is 
steadily receiving greater support where once there was opposition to 
the policy. The people of the West have not only come to understand 
that existing forests must be preserved if irrigation is to maintain its 
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continued development, but they are realizing also the importance of 
reserving lands once covered with forest, but now denuded, and the 
essential necessity that the Government should reclothe them with 
trees. 

Decidedly the most important development of the year in forestry 
has been the awakening of the great lumber interests to the necessity 
for practical forestry and the hearty cooperation they have begun to 
give to the efforts of the Government for forest perpetuation. At the 
convention of the National Lumber Manufacturers’ Association, held 
in Washington, more attention was given to forestry than to any other 
subject. The convention expressed itself in favor of the perpetuation 
of forests by wise use, and gave evidence of its good will by visiting 
the Bureau of Forestry ina body. Members of the association have 
since that time begun active cooperation with the Bureau with the 
object of forest preservation, and it may fairly be said that forestry 
has become a live issue in the minds of the great timber-land holders 
of the United States. 

Only less important is the recent tendency of the railroads of the 
United States to consider the future of their timber supply and to take 
measures for its perpetuation. Railroads are among the greatest con- 
sumers of timber in the United States, and the preservation or 
destruction of vast areas of forest will depend on the attitude they 
assume toward this question, which is not less vital to them than to 
other users of wood. 
A marked feature of the year is the increase in State cooperation 

with the Bureau of Forestry. The reference of State forest problems 
to the Bureau of Forestry for solution has reached the point where it 
involves a large and constantly increasing share of the attention of 
the Bureau, which could be given to few more profitable lines of work. 
The legislature of California has passed a law under which the State 
contributes $7,500 a year for two successive years for a cooperative 
study of its forest problems by the Bureau of Forestry, which con- 
tributes an equal sum. 

The legislature of New Hampshire appropriated $5,000 for a sys- 
tematic study of the forests of the State by the Bureau, including an 
examination of the proposed White Mountain National Forest Reserve. 
The State of Wisconsin and the Territory of Hawaii have each asked 
the Bureau to nominate a principal forest officer for them, while 
Maine, Michigan, and other States are in close and continual consul- 
tation with the Government forest officers. 

The growing tendency of the Bureau of Forestry to devote its ener- 
gies rather to Government work than to the assistance of private own- 
ers was marked during the past year. In spite of the rapidly increas- 
ing demand for assistance under the terms of Circular No. 21 on the 
part of private owners, a very large proportion of the work of the 
Bureau was given directly to Government forest problems on public 
land. But the greater part of the forests of the United States are and 
doubtless will remain in private hands, and their preservation is essen- 
tial to the National safety and prosperity. While, therefore, it is right 
that the Bureau of Forestry should meet first of all the demands for 
strictly Government work, it can not neglect the requests for assistance 
from private owners without most seriously endangering the central 
object of its existence, which is the pérpetuation of the forests of this 
country by wise use. . 

The widening of the field for practical usefulness of the Bureau in 
cooperation with private owners was shown by the growing number 
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and the eagerness of such demands. In meeting them it is the public 
rather than any private interest which is at stake. It is plain that a 
great opportunity has presented itself at a critical time. If this 
Bureau can be equipped to meet the demand before destruction has 
gone too far, the extensive protection of woodlands by the practice of 
forestry will certainly be attained. The only obstacle is present ina- 
bility to handle the work. The Bureau is face to face with a situa- 
tion with which it is unable to cope. Not only are the demands already 
made upon it far beyond its-presént capacity to meet, but there is 
grave danger that vast areas of the forests will have disappeared before 
the Bureau of Forestry can be made ready to use the opportunity to 
save them. 

The making of working plans for the handling of small tracts of for- 
est, such as woodlots, is a part of the most important educational work 
of this Bureau. The results of such work are by no means confined 
to the area or even to the neighborhoodimmediately concerned. Every 
such plan is a plain and practical demonstration of what is needed on 
similar holdings in the same region, and as such is of use to all those 
who wish or who may be brought to wish to manage and improve their 
own woodlands. 

Large operations must always be conducted by trained foresters. 
Not so the small cuttings of the average farmer. The work of the 
Bureau in this direction must be along the line of teaching every 
woodlot owner to become his own forester. During the year the 
studies of woodlot problems already made have taken shape in pub- 
lications of the greatest practical value to woodlot owners in nearly 
every region where such holdings occur. 

Not less useful to the farmers of the treeless West are the planting 
plans prepared by this Bureau to assist them in selecting wisely and 
planting successfully the trees whose shelter gives so large an added 
value to their farms. 

At the end of the fiseal year for which this report is made the fol- 
lowing organization was, by your approval, established for the Bureau 
of Forestry: 

Forester, Gifford Pinchot. 
Forest Measurements, Overton W. Price, assistant forester, in charge. 
Forest Management, Thomas H. Sherrard, assistant forester, in charge. 
Dendrology, George B. Sudworth, assistant forester, in charge. 
Forest Extension, William L. Hall, assistant forester, in charge. 
Forest Products, Hermann von Schrenk, in charge. 
Records, Otto Luebkert, in charge. 

FOREST MANAGEMENT. 

PUBLIC: LANDS. 

NORTHERN MINNESOTA. 

Under the provisions of the act of June 27, 1902 (32 Stat., 400), 
amending the act of January 14, 1899 (25 Stat., 642), known as the 
Morris bill, the Forester of the Department of Agriculture is charged 
with the selection, subject to the approval of the Secretary of the 
Interior, of 231,400 acres of land from certain of the Chippewa Indian 
reservations in northern Minnesota. This area includes 200,000 acres 
of pine land, 25,000 acres of agricultural Jand, and an amount equiva- 
lent to 10 sections to be reserved from sale or settlement. The act 
provides that the 225,000 acres of pine and agricultural lands, after 
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the pine has been lumbered under rules prescribed by the Forester 
and approved by the Secretary of the Interior, shall constitute a 
National forest reserve. 

Field work under the act was begun early in August, 1902, and 
occupied an average of four men throughout the remainder of the 
year. The task before the Bureau was to ascertain what lands within 
the Chippewa reservations were best suited to the purposes of a 
National forest reserve, to select and draw up rules for conservative 
lumbering upon them, and to mark for reservation from cutting the 
5 per cent of merchantable timber which the act provides shall be left 
standing as seed trees. The Bureau is charged also with the inspec- 
tion necessary to enforce its rules for conservative lumbering. This 
work, which has been prosecuted with difficulty because of the remote- 
ness of parts of the Indian reservations, their large size, and the 
faultiness of existing surveys and land classifications, has been car- 
ried on successfully throughout the year. A first selection of lands 
to constitute the Minnesota National Forest Reserve, embracing 
104,459 acres, has been made by the Forester and approved by the 
Secretary of the Interior. The study necessary to a second selection 
comprising the remaining area has been made, and the official 
announcement awaits only the completion of Indian allotments within 
it by the Department of the Interior and the delineation of the flowage 
line for the Leech Lake and Lake Winnibigoshish reservoirs by the 
War Department. The 10 sections to be reserved from sale and set- 
tlement under the provisions of the act have also been selected and 
the selections have been approved by the Secretary of the Interior. 

The necessary study was made to determine the best methods of 
reserving the 5 per cent of merchantable timber. The forest was 
actually measured upon a sufficient area to furnish a close estimate of 
the stand, and measurements upon felled trees were made to secure 
reliable volume tables upon which the selection of the 5 per cent for 
seed trees and a diameter limit for lumbering were based. Rules 
were drawn up to govern the lumbering and have been approved by 
the Secretary of the Interior, and the trees to be left standing have 
been marked upon over 6,000 acres. 

In the Black Hills Forest Reserve, in South Dakota, material was 
gathered for a forest map supplementary to the working plan for the 
reserve, which was completed in 1901. The field work occupied one 
man for five months and consisted of a careful classification of the 
forest into its important types. 

WEST POINT MILITARY RESERVATION. 

As the result of the request of the Secretary of War upon the Sec- 
retary of Agriculture for technical advice governing the handling of 
military wood and timber reservations, a working plan for the reser- 
vation of the United States Military Academy at West Point was pre- 
pared during the past year. The forest comprises about 2,300 acres, 
and consists of a sprout growth of broad-leaved trees. Little cutting 
has been done for fifty years, but ground fires have annually burned 
off the vegetable mold and so injured the trees that the forest gener- 
ally is in poor condition. 

The purpose of the working plan is to prevent further damage by 
fire and gradually to improve the quality of the forest by judicious 
cuttings. Thei mportance and value of the tract as a part of the equip- 
ment of the United States Military Academy and the urgent demands 
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for forest produce in the Quartermaster’s Department demanded the 
preparation of a more detailed plan for protection and management 
thanis generally necessary under forest conditions in the United States. 
Field work in the collection of data for the working plan occupied 

two months. It was done by 16 students of the senior class of the 
Yale Forest School, under the direction of a field assistant of the 
Bureau of Forestry. A topographical map showing 20-foot contours 
was made as a basis for the forest map and for the assistance of the 
forester who will carry out the working plan. The field work showed 
that wood roads and trails enough already exist to serve as a basis for 
a thorough system of fire protection. Fire lines to supplement them 
were indicated on the forest map, and regular beats were established 
for the daily patrol of the tract. With thesystem of fire lines and the 
constant patrol which the working plan recommends, it is believed 
that fires entering from the outside or starting within the reservation 
will be easily controllable. 

For the restoration of the stand to vigorous condition the working 
plan recommends careful improvement and reproduction cuttings. 
In situations where there are now fair stands of healthy trees the form 
of cutting recommended aims at the removal of the dead and dying 
and the inferior trees which retard promising growth. In poorer sit- 
uations the purpose of the cutting will be to secure a new stand by 
making openings for seedling and sprout reproduction. Where it is 
improbable that the new growth will establish itself, seeding and plant- 
ing of desirable species is recommended. Trees were marked for 
removal on sample acres to guide in future work. The forest was 
divided for administrative purposes into three ranges, and each range 
into compartments varying from 40 to 200 acres, according to the 
character of the stand and the natural boundaries. Each compartment 
was carefully cruised, described, and subdivided into foresttypes. In 
each type representative sample plots of from one-fourth of an acre 
to 1 acre were carefully selected. On each sample plot every tree was 
calipered and recorded by kind and diameter. Average sample trees— 
that is, representative trees whose diameters correspond as nearly as 
possible to the average diameter of all trees of the same kind upon the 
sample plot—were felled, and their volume and rate of growth were 
measured. The results for each sample plot were computed and tabu- 
lated. The total volume and the merchantable volume were obtained 
by multiplying the total and merchantable volumes of the sample trees 
by the number of trees which theyrepresented. In this way units were 
obtained from which were calculated the stand and rate of growth of 
the more important species in all typesand forthe whole forest. Tables 
and curves showing the growth of the different species in diameter, 
height, and volume, tabulated summaries of sample plots, tables of 
stand of the various forest types, and estimates of the probable cost 
of the improvements recommended and of the probable income from 
the cuttings advised are included in the working plan. 

INDIAN RESERVATIONS. 

In compliance with the request of the Secretary of the Interior to 
the Secretary of Agriculture, field study of the Lac Courte Oreille, 
the Menominee, and the La Pointe Indian reservations, all in Wis- 
consin, was undertaken during the past year. 

It was asked that an examination of each reservation and a report 
containing a description of the forest and recommendations for lum- 
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bering, in the form of rules, should be made, in order that they might 

form part of every contract for lumbering on these reservations. The 

request specified that the application of these rules should be super- 

vised by an agent of the Bureau of Forestry. The field work occu- 

pied two men for two months. Its results were embodied in reports 
upon each of the three reservations, which include a full description 
of the forest and of the effect of past methods of management upon 
it, and recommendations of practical means for improving its condi-' 
tion. Each report contains a definite plan for the protection of the 
reservation from fire and rules for lumbering, which specify the lowest 
diameter to which trees should be cut and which provide for the 
avoidance of waste and of damage to standing trees. 

PRIVATE LANDS. 

During the past year the requests for assistance under the offer 
made in Circular No. 21 have increased in number and insistence. A 
marked growth of interest in forestry in the Southern States has taken 
place, and here, as in other regions, the Bureau is confronted by enor- 
mous opportunity for effective work. Although the preparation of 
working plans for woodlots and timber tracts goes steadily on as fast 
as the resources of the Bureau and the other claims upon them will 
permit, its inability to meet the demands for this branch of its work 
was never more evident than it is at present. 
During the year 94 applications were received for advice and assist- 

ance in the management of private forest lands. Thirty-seven of 
these were for timber tracts, with a total area of 941,179 acres; 57 
were for woodlots, with a total area of 5,868 acres. The total area 
of private lands in the handling of which assistance has been requested 
since the publication of Circular No. 21 is 5,656,171 acres, of which 
5,640,579 acres are in timber tracts and 15,592 acres in woodlots. 

Five great railroad companies have during the past year requested 
the cooperation of the Bureau to determine the advisability of the 
purchase and conservative management of forest lands by the com- 
panies for the production of railroad ties—the New York Central and 
Hudson River Railroad, the Pennsylvania lines west of Pittsburg, the 
Missouri, Kansas and Texas Railway system, the Erie Railroad, and 
the St. Louis and San Francisco Railroad Company. In view of the 
enormous quantity of timber used annually by these and other rail- 
roads and of the rapid decrease in available supplies, their attitude 
toward practical forestry offers in some ways an unparalleled oppor- 
tunity for useful work. 

WORKING PLANS MADE. 

WOODLOTS. 

Working plans based on thorough study on the ground were mad> 
for 48 woodlots, with a total area of 5,650 acres, in the States or 
Maine, New Hampshire, Massachusetts, Connecticut, New York, Penn- 
sylvania, Delaware, New Jersey, Virginia, and West Virginia. Where 
cuttings were advisable a number of trees were marked for removal 
to guide in future work. The results of the examination of each 
woodlot, with detailed recommendations for its management, were 
emnbodied in a report to the owner. The general willingness shown to 
follow the advice of the Bureau in the handling of woodlots is very 
marked. 
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In cooperation with Mrs. Henry C. Potter, who contributed $1,000 
toward the cost of the work, of which $579.39 was actually expended 
during the year, the Bureau completed during the past year a thorough 
study of woodlot conditions in Otsego County, N. Y. The purpose was 
to draw up simple rules for woodlot management for the use of farmers 
and other private forest owners in Otsego County. The field work, 
which occupied a party of four men for three months, included a care- 
ful study of the more important trees and of the effect of present 
methods of cutting upon the production of asecond crop. At present 
the woodlots of Otsego County are in generally poor condition. The 
cutting practiced in the past has removed the best trees without regard 
to the forest of the future. The chief need of the woodlots was 
found to be a system of thinnings which will yield merchantable 
material and, by the removal of unsound and undesirable trees, will 
steadily improve the condition of the forest. The results of the field 
work have been embodied in a report which describes typical woodlot 
conditions in Otsego County and gives detailed instructions for better- 
ing them. Upon several woodlots markings for thinnings are now 
being made in order to demonstrate exactly how the work should be 
done. 

TIMBER TRACTS. 

The field studies necessary for detailed working plans were made 
during the year upon five tracts, with a total area of 482,321 acres, in 
Maine, Pennsylvania, North Carolina, South Carolina, and Texas. 
The total amount estimated as the cost of these working plans to the 
owners was $12,100, and the total amount actually expended was 
$11,398.29. 

SOUTHERN PINE. 

One of the tracts for which a detailed working plan was prepared 
lies in Berkeley County, 8. C., and covers an area of about 39,000 acres. 
The field work occupied a party of six men for three and a half 
months. The forest, which is typical of much of the eastern portion 
of the Southern pine belt, consists chiefly of Longleaf and Loblolly 
pines, about two-thirds of the area being pine land and the remainder 
Cypress and hardwceod swamp. The forest is of good quality, and 
the flatness of the country and the situation of the tract along the 
Cooper River render logging unusually cheap. The field work 
included the actual measurement of 5 per cent of the forest, which 
afforded an exceedingly close estimate of the stand. The rate of 
growth of Longleaf and Loblolly pines and of Cypress was obtained, 
and also their volumes for given diameters. 

The protection of the forest from fire, which is here, as elsewhere in 
the Southern pine belt, the most urgent problem in conservative for- 
est management, was thoroughly studied on the ground. Present 
methods of lumbering and their effect upon the forest were carefully 
investigated, in order to formulate plans for work in the future which 
will insure the production of a second crop without seriously impair- 
ing present profits. Material was collected for the preparation of a 
detailed forest map showing the area and distribution of the forest 
types and the approximate stand per acre. The working plan con- 
tains a description of the methods employed in field work and a full 
record of its results. It includes recommendations for the protection 
of the forest from fire and for profitable modifications of present 
methods of lumbering. Among the important conclusions drawn 
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from the field study is the superiority for this region, under conserva- 
tive management, of the Loblolly Pine over the Longleaf Pine, because 
of its much more rapid rate of growth and its equally plentiful 
reproduction. 

PENNSYLVANIA HARDWOODS, 

Another tract for which a detailed working plan was prepared is 
situated west of the Susquehanna River, about 15 miles above Harris- 
purg, Pa., and bas anarea of 2,321 acres. The forest has been clean 
cut, all of it once and some of it twice, for charcoal wood. The present 
stand consists of second-growth hardwoods, among which Chestnut, 
Chestnut Oak, White Oak, Black Oak, and Scarlet Oak are the pre- 
dominating trees. The present owner intends to hold the property as 
a permanent investment. As the land is unfit for agriculture and 
contains no deposits of coal, iron, or other minerals, its capacity to 
yield returns lies only in the production of wood. 

Three men spent six weeks in the field work necessary for the work- 
ing plan. <A thorough study was made of the forest and of the silvi- 
cultural characteristics of the more important trees. The local market 
for wood and timber of the sorts obtainable from the tract was inves- 
tigated with a view to the disposal of the material from thinnings 
and improvement cuttings. Data were collected for a detailed map 
showing the distribution and character of the forest and the location 
of the more important streams and roads. It was found that on 1,659 
acres the growth is still too small to be merchantable, but that on 662 
acres the forest will now furnish telephone poles, railroad ties, and 
firewood. The market permits this material to be cut at a profit. 
The purpose of the working plan, therefore, was to determine how 
cuttings yielding salable material could be made with the best results 
in improving the quality of the stand. Since the land is capable of 
producing White Oak and Yellow Poplar, cuttings are recommended 
with the object of gradually replacing inferior coppice growth with a 
seedling forest of the more valuable kinds and at the same time 
maintaining the present proportion of Chestnut in the mixture, which 
is desirable on account of its good market value, its rapid growth, 
and its capacity to reproduce from the stump. 

SOUTHERN APPALACHIAN HARDWOODS. 

The tract of the Linville Improvement Company, comprising 16,000 
acres in Mitchell, Caldwell, and Watauga counties, N. C., offered a 
somewhat unusual problem in the preparation of a working plan. The 
tract includes Grandfather Mountain, one of the highest peaks of the 
Southern Appalachians. Except for the cutting of Black Cherry fif- 
teen years ago, little lumbering has been done. The present owners 
desire to cut the mature trees in such a way that the beauty of the 
forest will not be impaired, while its condition will be improved. 
The field work occupied a party of four men for three months. The 
stand was actually measured on 600 acres, the rate of growth of the 
more important species was determined, and a study was made of 
their silvicultural requirements and of their present market value. 
From the data obtained a map was made showing the distribution of 
the forest types and giving an approximate estimate of the stand of 
Ash, Cucumber, Basswood, and Hemlock, here the more important 
commercial trees. The problem of lumbering at a profit in such a 
way as to improve the condition of the forest without impairing its 
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beauty was carefully studied. The working plan contains detailed 
instructions for the location and execution of cuttings, so planned as 
not to injure standing trees and young growth, and to provide for 
reproduction. 

LONGLEAF PINE IN TEXAS. 

During the past year the study for a working plan for the forest 
lands of the Houston Oil Company in southeastern Texas was begun, 
and field work upon the holdings of the company in Jasper and New- 
ton counties, comprising an area of about 300,000 acres, was brought 
near to completion. Longleaf Pine is here the tree of chief commercial 
importance. Lumbering has been in progress uninterruptedly for 
twenty years, and about 25 per cent of the entire tract has been cut 
over. During recent years the use of railroads instead of streams in 
transporting logs to the mills has had a marked effect upon the char- 
acter of the logging. The problem of conservative management upon 
the forest lands of the Houston Oil Company falls, therefore, under 
three heads: 

1) Management of virgin forest. 
2) Management of forest lands lumbered before the construction 

of the railroads, which have merely been culled of the largest trees 
and which now contain a fair stand of merchantable timber. 

(3) Management of forest lands lumbered since the railroads were 
completed, in which the cutting has been comparatively close. Here 
Loblolly and Shortleaf pines were lumbered as well as the Longleaf, 
and in addition to the logging for lumber, piles and railroad ties 
were cut to a considerable extent from small trees. 

The field work for this working plan has already required the serv- 
ices of 35 men for four months. Much information of general applica- 
tion was collected upon which to base the working plan for the entire 
tract. Careful measurements were made of 8,000 felled trees in order 
to determine the volume and rate of growth of Longleaf Pine, and a 
detailed study was made of present. methods of logging. The timber 
was measured upon 8,432 acres. 

The chief object of the working plan is to devise practical modifica- 
tions of present methods of lumbering which will hasten the produc- 
tion and heighten the quality of the second crop. Study of the forest 
shows that it contains a large number of small trees which, under 
present market conditions, can be lumbered more profitably when 
they reach larger size. Since the proportion of small trees varies 
greatly in different localities, a map of the forest has been made, 
based upon its composition and dividing it into types and blocks for 
lumbering. The working plan fixes the diameter to which trees should 
be cut in each of these types and blocks, recommends practical meas- 
ures to limit the waste in lumbering and to provide for satisfactory 
second growth upon cut-over lands, and outlines a simple and effect- 
ive means of protecting the forest from fire. 

SPRUCE IN MAINE. 

The fifth tract upon which the Bureau completed field work. during 
the past year includes 125,000 acres of the 275,000-acre tract of the 
Great Northern Paper Company in northwestern Maine. The field 
work upon 150,000 acres was completed last year, and the study for 
a working plan for the whole tract is therefore completed. The field 
work, which occupied a party of 32 men for three and a half months, 
was continued along the lines of the preceding year. The men were 
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divided into two parties, each fully organized, and with the knowledge 
of local conditions given by previous experience it was possible to 
push the work rapidly to completion. The stand was actually meas- 
ured upon 5,481 acres, and the volume and rate of growth of 2,058 
trees were determined. The most difficult problem with which the 
working plan had to deal was to increase upon cut-over lands the 
reproduction of the Spruce, which under present methods of lumbering 
does not compete successfully with the Balsam. The working plan 
will include a discussion of the silvicultural characteristics of the 
commercial trees and diagrams giving their rate of growth in diameter, 
height, and merchantable contents. Detailed regulations for lumber- 
ing will be given, which indicate a diameter limit for the Spruce below 
which no tree should be cut, and provide in other ways for the pro- 
duction of an abundant second crop. A detailed forest map will 
accompany the working plan showing the several forest types, the 
loealities in which lumbering has been carried on, and the areas which 
have been burned over. 

WORKING PLANS IN PREPARATION. 

Under the terms of Circular No. 21 preliminary examinations were 
made during the year of ten timber tracts in the States of Alabama, 
Louisiana, Mississippi, South Carolina, New Hampshire, New York, 
and Pennsylvania, comprising a total area of 415,522 acres. Upon 
seven of the tracts examined it was found that the application of 
practical forestry would be sound business policy, and the prepara- 
tion of detailed working plans was therefore recommended. For six 
of the seven tracts this recommendation was approved by the owners. 
The total estimated cost to them for the plans will be $3,150. 

One of the tracts examined during the year, for which the study 
required forthe preparation of a working plan has been begun, is that 
of the Blue Mountain Forest Association, in Sullivan County, N. H. 
The forest, which comprises an area of 25,000 acres, consists mainly 
of Spruce in mixture with commercial hardwoods. The generally 
good quality of the stand and its nearness to market make the tract 
particularly favorable for conservative lumbering. The working 
plan will include a detailed forest map, an estimate of the stand of 
commercial timber and its rate of growth, and a thorough study of the 
present condition of the forest as a basis for plans for its best devel- 
opment. The present method of lumbering will be given careful 
study with a view to advisable modifications. 

ALLEGHANY SPRUCE AND HARDWOODS. 

Another tract for which the field work incident to a working plan 
was commenced during the past year comprises 50,000 acres of 
the holdings of the Baltimore and Ohio Railroad in Webster, Nich- 
olas, and Pocahontas counties, W. Va. This mountain forest con- 
tains, in addition to valuable hardwoods—among which are Yellow 
Poplar, Basswood, Cucumber, Black Cherry, and Ash—a heavy stand 
of Spruce on the higher slopes. The composition and quality of the 
forest may be improved without appreciable reduction in returns 
from lumbering. The ownership of the tract is such that a steady 
income is preferable to a speedy return. In addition to estimates of 
stand and rate of growth, and to the results of silvicultural study, the 
working plan will consider the logging problem under existing condi- 
tions. The latter is here the most difficult factor in conservative 
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forest management, since the successful reproduction of the more 
valuable trees is complicated by the varying requirements of the many 
kinds in mixture. 

MIXED FOREST IN NEW ENGLAND. 

Another promising opportunity for practical forestry is offered by 
the tract of the Pike Manufacturing Company, comprising 3,000 acres 
in Grafton County, N. II. The collection of data necessary to the 
working plan was begun toward the close of the past year. The 
forest is a mixture of broadleaf and coniferous trees of the general 
type common to northern New England. The desire of the owners is 
to hold the tract permanently and so to manage it that it may con- 
tinue to yield valuable crops of timber. Although it has been cut 
over, the forest contains enough merchantable timber to make lum- 
bering very profitable if conducted in a careful and systematic way. 
The merchantable product of the forest may be disposed of at fair 
profit, while the danger from fire is slight if suitable precautions are 
taken during the lumbering. 

PRIVATE FORESTS PuT UNDER MANAGEMENT DURING THE YEAR. 

The working plan prepared during the past year for the tract of Mr. 
R. C. Neal, comprising 2,321 acres of second-growth hardwood land 
near Harrisburg, Pa., has been put into effect under the supervision 
of the Bureau. Markings for cuttings have been made upon 30 acres. 
This experiment in practical forestry is an exceedingly promising one, 
and since the forest is typical of large areas in southeastern Pennsyl- 
vania its conservative lumbering will have wide value as an object 
lesson. 

At the request of the Houston Oil Company two field assistants of 
the Bureau of Forestry were temporarily detailed, beginning with 
June 1, to put conservative lumbering into effect upon the holdings of 
the company in Newton and Jasper counties, Tex., under the super- 
vision of this Bureau and in accordance with its recommendations. 

In connection with the preparation of the working plan for the for- 
est of the United States Military Academy at West Point sample mark- 
ings for cuttings were made and an arrangement has been reached by 
which the application of the working plan is under the immediate 
supervision of this Bureau. 

The application of conservative management to twenty-seven wood- 
lots in the States of Maine, New Hampshire, Massachusetts, Connect- 
icut, New York, Pennsylvania, and Virginia, comprising a total area 
of 4,410 acres, is now under the supervision of this Bureau. The lack 
of available men renders it impossible for the Bureau of Forestry to 
supervise the application of all woodlot working plans which it pre- 
pares. Work is supervised only in those woodlots which present 
peculiarly difficult problems in their management and the conserva- 
tive handling of which is of particular value as object lessons for the 
regions in which they lie. 

The 104,459 acres which constitute the first selection for the Minne- 
sota National Forest Reserve are now under the supervision of the 
Bureau, and the marking of trees to be left standing after lumbering 
is in progress. 
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The total area of private lands under the supervision of the Bureau 
in practical forestry, including those not mentioned above, is 679,194 
acres; that of public lands, exclusive of forest reserves, is 106,759 
acres. 

COOPERATIVE STATE FOREST STUDIES. 

MAINE. 

During the past year a study of forest conditions in Maine was begun 
in cooperation with the Maine forest commission, which contributed 
$1,000 toward the expense of the work. Of this sum, $679.12 was 
actually expended. This study was undertaken as the first step in a 
thorough investigation of the Maine forests. The field work occupied 
10 men for about two and a half months. It included a careful study 
of the Spruce and, so far as possible, of the trees with which it occurs in 
mixture. Particular attention was given to determining the rate of 
growth of Spruce in diameter and height in different localities, its dis- 
tribution, and the conditions necessary for its successful reproduction. 
In this first attack upon a very large problem it became evident that 
the best results could be gained from a thorough study of a typical for- 
est area. With this in mind, Squaw Mountain Township, which lies 
in Piscataquis County, immediately south of Moosehead Lake, was 
selected for the work. This township, as a result of its varied topog- 
raphy, contains a number of the forest types which are characteristic 
of the forest growth upon large areas in central Maine, and includes 
also virgin forest, lands cut over for spruce and pine lumber, lands 
cut first for logs and then for pulp wood, and lands lumbered for hard- 
woods. Since logging has been going on continuously for six years 
just past there was good opportunity for measurements of rate of 
growth on stumps and felled trees as well as for a study of the effect 
of present methods of logging upon the forest. 

The results of the work were published as a part of the fourth 
report of the forest commissioner of the State of Maine. A careful 
description of the forest is given, with tables showing the stand and 
the rate of growth of the commercial trees, and a summary of conclu- 
sions concerning the conservative management of forest lands similar 
to those of Squaw Mountain Township. 

NEW HAMPSHIRE. 

Toward the close of the past year the Bureau began the field work 
of a study of the forests of New Hampshire. This was made possible 
by an appropriation of $5,000 by the State legislature to cover the 
expenses of the work, whose specific purpose is to ascertain present 
forest conditions and their causes. It will include the determination 
of methods by which the forests of the White Mountains and ulti- 
mately of the whole State may best be preserved. The field work is 
directed along the following main lines: 

(1) A study of the composition and quality of the forest and an 
estimate of the present stand. The results obtained will be used 
partly in the completion of the forest map of New Hampshire pub- 
lished in 1894. 

(2) A study of the characteristics of the more important trees and 
of the conditions necessary for their successful reproduction. 

(3) A study of the methods and extent of lumbering, of its effect 
upon the forest, and of practicable modifications to improve the con- 
dition of cut-over lands. 



BUREAU OF FORESTRY. 509 

(4) An investigation, with the assistance of the United States Geo- 
logical Survey, of the value of the forest as a conserver of the water 
supply. This includes the determination, first, of the size and condi- 
tion of the watersheds tributary to large streams rising within the 
White Mountain region; second, of the effect of forest destruction 
upon the flow of these streams; and, third, of the amount and value of 
water power which is available at different seasons of the year or 
which is already in use. 

(5) A study of the size, the value, and the character of the lumber 
industry of the State of New Hampshire. 

CALIFORNIA. 

During the past year a comprehensive study of the forests of Cali- 
fornia was begun. This work is the result of an act of the California 
legislature approved March 16, 1903, which provides that— 

The State board of examiners is hereby empowered to enter into a contract with 
the chief of the Bureau of Forestry of the Department of Agriculture for the 
purpose of studying the forest resources of the State and their proper conserva- 
tion, and especially with a view of formulating a proper State forestry policy, to 
the extent of $15.000: Provided, however, That these expenditures for such pur- 
poses shall not be in excess of the amounts to be expended bv the various depart- 
ments of the Federal Government in collaboration. 

The field work is carried on in cooperation between the offices of 
forest management and forest extension, since the study involves 
these two branches of the work of the Bureau. Seven men are now 
engaged upon the investigations incident to forest management. 
These include the collection of data for a forest map of California 
showing the distribution of the important trees and of the great forest 
types and indicating cut-over forest and chaparral. A careful study 
will be made of present methods of lumbering to find practicable modi- 
fications which will hasten the production of a second crop upon the 
cut-over lands. A similar study will be made of grazing and its effect 
upon the forest, to determine how it may best be regulated. The 
results of the work will be embodied in a report which will include, in 
addition to a detailed description of the work done and its results, 
recommendations for a forest policy for the State of California. 

STUDIES OF COMMERCIAL TREES. 

It has been possible during the past year to organize definitely the 
work of this Bureau in its studies of commercial trees and to extend 
their scope. With the increased number of trained men available it 
is now possible to conduct these studies in the best way—by studying 

each tree with small parties in various parts of its range. Carried 
out along these lines, the commercial tree studies now being made by 
the Bureau of Forestry are valuable contributions to our knowledge 

of North American forests. 
In the studies of commercial trees conducted during the year par- 

ticular attention was given to finding the average merchantable stand 

per acre and its rate of increase. The silvicultural characteristics of 

each tree were carefully studied, as well as those of the trees with 

which it occurs in mixture. The distribution of the tree, its behavior 

in mixture, the forest types in which it occurs, and the effect of eleva- 

tion and other factors upon it were thoroughly investigated. The 

influence of present methods of lumbering upon its reproduction was 
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in every case given systematic study on the ground in order to ascer- 

tain the modifications necessary to insure reproduction upon cut-over 

lands. 
During the year the study of Sugar Pine in California, begun in 

1901, was completed. The field work occupied a party of seven men 

for three and a half months. Lodgepole Pine was studied in Park and 
Gallatin counties, Mont., by a party of four men for three months. 
Commercial hardwoods were studied in West Virginia, North Caro- 
lina, Tennessee, and Kentucky, occupying 31 men, organized into 
four parties, forfour months. A study made of Balsam in the Adiron- 
dacks, because of its rapidly growing importance in supplementing, 
the dwindling supplies of wood for paper pulp, is particularly oppor- 
tune at the present time. A comprehensive study was made of Chest- 
nut in southern Maryland with the specific purpose of determining 
the best management of woodlots for the production of that timber. 
The results of the work cover determinations of the stand per acre, 
the rate of growth of Chestnut seedlings and stump shoots, their silvi- 
cultural characteristics, and the method of management under which 
they may most profitably be grown. A study of Red Pine was begun 
in northern Minnesota. The field . ork, which occupied five men for 
three and a half months, was directed chiefly at the study of second 
growth in order to determine accurately what happens on cut-over 
lands under present methods of lumbering. 

FOREST MEASUREMENTS. 

The section of Forest Measurements computed and put into final 
form 25,113 valuation surveys, 23,455 stem analyses, 7,947 measure- 
ments of height, and 12,217 taper measurements during the past year. 
These data furnished information upon the present and future stand 
and the rate of growth in diameter, height, and volume of 42 species 
of trees in 14 States. In addition to the computation of data and the 
preparation of tables for working plans and commercial tree studies, 
a large number of miscellaneous results obtained in other lines of the 
Bureau’s work were put into final form. It isnoteworthy that during 
the past year the section of Forest Measurements has, without increase 
in force, completed nearly twice as many results as in the fiscal year 
1902. 

EXPENDITURES. 

The total expenditures during the year by the office of Forest Man- 
agement were $71,192.48, or 24.4 per cent of the total appropriation of 
the Bureau. : 

Of the $15,114.25 contributed toward working-plan studies begun 
or continued during the year 1902-3, $12,864.82 had been expended at 
the end of the fiscal year. 

WORK FOR THE ENSUING YEAR. 

PUBLIC LANDS. 

Under the request by the Secretary of the Interior upon the Secre- 
tary of Agriculture, the study of technical problems involved in the 
management of the National forest reserves and Indian reservations 
will be taken up as rapidly as the resources of the Bureau and other 
claims upon it will permit. 
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PRIVATE LANDS. 

The field work necessary to a working plan for the tract of the 
Houston Oil Company in southeastern Texas will be continued. 
Under the conditions of Circular No. 21, a working-plan study will 
be made of the 27,000-acre tract of E. P. Burton & Co. in South 
Carolina and of the 100,000-acre tract of the Kaul Lumber Company 
in southern Alabama. Particular emphasis will be laid upon the 
preparation of plans for the conservative handling of woodlots, 
which is rapidly becoming one of the most important lines of work in 
the Bureau. 

INSPECTION. 

The marking of the timber to be left standing upon the lands 
which will constitute the Minnesota National Forest Reserve will be 
continued, and the rules for lumbering, which have been prepared 
by the Forester, will be put into effect under the direction of the 
Bureau of Forestry. The supervision of the markings of trees to cut 
and of conservative lumbering will continue upon those lands already 
under the general supervision of the Bureau, or which, as the result of 
the approval of working plans already completed or still to be pre- 
pared, are placed under supervision during the coming year. 

STATE COOPERATIVE FOREST STUDIES. 

The forest study in California will be continued to completion, and 
the results of the first season’s work will be embodied in a progress 
report. The study of the forests of New Hampshire will be completed 
along the lines already established. A study will be made of impor- 
tant forest problems in Vermont, especially of those which confront 
the private owner. 

COMMERCIAL TREES. 

Balsam will be studied in Maine and work upon this species brought 
toa completion. The study of Southern hardwoods will also be com- 
pleted and the results prepared for publication. The study of Red 
Pine in Minnesota will be continued, and during the winter a com- 
prehensive study of White Pine in Minnesota and of the Southern 
pines will be begun. 

FOREST MEASUREMENTS. 

The computation of field results obtained by the Bureau will con- 
tinue. 

FOREST INVESTIGATION. 

The division of Forest Investigation has covered a very wide field 
during the past year. Its work in turpentine orcharding has fur- 
nished its most notable contribution to the progress of forestry. 

TURPENTINE ORCHARDING. 

One full season’s test has been made of the cup system of turpen- 
tining, introduced by the Bureau, in comparison with the ‘‘box” 
method. The following very important facts have been established: 

(1) That the box is a destructive and unnecessary wound. 
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(2) That the cup system yields over 23 per cent more turpentine 
than the box. ; . 

(3) That the cup system gives uniformly high-grade rosins not pos- 
sible from the box. ; Sec 

(4) That the cup system occasions the least possible injury to trees 
and will greatly lengthen their life and prolong the duration of the 
naval-stores industry, the extinction of which by the use of the box 
was imminent. 
Through the circulation of Bulletin No. 40 and Circular No. 24, and 

through the personal instructions of Dr. Charles H. Herty, in charge 
of this investigation, the advantages of the cup system have been 
demonstrated to a large number of turpentine operators, of whom 20 
are now using 545,000 cups. Many more operators would have installed 
the new system had it been possible to get cups at the proper time. 
The only present manufacturer of the cup could fill but a small num- 
ber of the orders received. Widespread indorsement of the cup sys- 
tem by operators gives positive indication that it will be very generally 
adopted another season. 
Experiments were continued at Ocilla, Ga., on some 20,000 trees to 

obtain still more accurate data on the comparative yield by the cup 
and the box systems. The present season’s experiments have made it 
possible to install the cup system at about half the cost estimated for 
the season of 1902. 

FOREST DISTRIBUTION. 

MARYLAND. 

In cooperation with the Maryland geological survey examinations 
were made of St. Mary, Prince George, and Kent counties. Reports 
of these studies are practically finished, and are to be published in 
the annual report of the State geologist.for 1903. The reports embody 
(1) classification of wooded and other jands, the extent and location 
of which are shown on maps; (2) description of the forests and their 
composition by types and species; (3) stand of available merchantable 
and domestic timber by classes and species; (4) uses and consumption 
of wood by species; (5) effect of forest fires and other sources of injury, 
and recommendations for prevention and control; (6) reecommenda- 
tions for the increase and conservative management of the country’s 
forest resources. 

TEXAS. 

Following a study of the general forest resources of Texas, com- 
pleted last year, a detailed study of the forests of Edwards Plateau 
(southeastern Texas) has been made. The forest growth of this region 
is important both for its influence on stream flow needed for irrigat- 
ing adjacent agricultural lands and for supplies of commercial and 
domestic timber. Supplies of Post Oak and a brown-wooded cedar 
(Juniperus sabinoides) are abundant. The latter is important as a 
substitute for the scarce red-wooded pencil cedars. The results of 
this study are embodied in a valuable report, which will soon be ready 
for publication. 

MISSOURI. 

Progress was made with the study of swamp forests in this State. 
The plan includes analyses of the factors which determine the distri- 
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bution and growth of Bald Cypress, and the Red, Black, and Cotton 
gums. There is a growing demand for information concerning these 
swamp timbers, which are rapidly coming into wide use. 

CALIFORNIA. 

The Pacific coast tanbark industry was investigated, with important 
results. This investigation is mainly a study of the Tanbark Oak 
(Quercus densiflora) in California, the region of principal supply. 
The work includes the collection of data on the commercial range of 
the species, a study of the effect of cutting and bark peeling on the 
reproduction of the tree, and on the extension of its range, the rela- 
tion of present consumption of bark and methods of cutting and 
peeling to future supplies, the quality and value of the bark, and the 
tannin content of various types of bark. Qualitative and quantitative 
analyses made of a large number of bark specimens by the Bureau of 
Forestry in its work of collaboration with the Bureau of Chemistry 
showed that the tannin content of the bark varies very greatly (12 to 
18 per cent) with the region, soil, and density of ‘stand, and that, 
through scarcity of supply, the genuine bark, is extensively mixed 
with useless and inferior oak and alder barks. This practice is harm- 
ful to the tannage, and in several localities has done much to injure 
the reputation of genuine bark. The investigations have already 
made it possible to instruct buyers how to detect spurious and mixed 
barks. 

OHIO. 

Investigation of the distribution of commercial hardwood timbers 
in Ohio has continued with special attention to available supplies and 
their relation to wood-consuming industries, and a large number of 
laboratory experiments were made to show the water content of green 
and of air-dried woods. The latter studies are directed toward deter- 
mining the best method of air drying small-dimension sawn lumber. 
A thorough investigation of the Basket Willow industry in Ohio 

was made as a part of a full study of Basket Willow culture in the 
United States. 

MICHIGAN. 

A study of the causes which affect the distribution and growth of 
forests in the sandy Jack Pine plains of northern Michigan was com- 
pleted. Detailed investigation of the influence which soils and soil 
modification in consequence of fires exert on the succession of forest 
types will assist in formulating recommendations for the recuperation, 
extension, and preservation of forest growth in the region. Much 
information that will be useful in dealing with these and similar forest 
regions was secured. 

IOWA. 

Notes and photographs bearing on the distribution, growth, and 
commercial importance of the Sugar Maple and Cottonwood in Iowa 
were collected for use in future dendrological work. 

MONTANA. 

Studies begun in 1902 of the factors which determine the distribu- 
tion of coniferous forest types in Montana were completed this year 

AGR 1903 33 
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and embodied in a complete report, with maps and photographic 
illustrations. 

CEDAR SHINGLE INDUSTRY. 

The cedar shingle industry of the Pacific Northwest was investi- 
gated during the fiscal year. The work included a study of the dis- 
tribution of available supplies of shingle cedar, the scope and status 
of the shingle industry, its consumption of timber, the relation of 
present methods of cutting to future supply, and a study of cut-over 
cedar forests in relation to reproduction. In addition to field inves- 
tigations, circulars were sent out to secure data not otherwise attain- 
able from cedar shinglemanufacturers. Nearly all the manufacturers 
addressed showed marked interest in the investigation. 

DENDRO-CHEMICAL INVESTIGATIONS.. 

The work of the dendro-chemical laboratory was conducted in coop- 
eration with the Bureau of Chemistry, the Bureau of Forestry paying 
the salaries of experts and giving direction to the work, while the 
laboratory and appliances and immediate technical and administra- 
tive oversight were furnished by the Bureau of Chemistry. Investi- 
gations were made during the past year along the following lines: 

(1) Study of the commercial value of gums and resins from forest trees of the 
Philippine Islands. 

(2) Study of the production of tannins by native barks and woods. Analyses 
were made of the standard Chestnut Oak barks of the East and West and of the 
black oaks of the Hast. A series of analyses was also made of the woods of these 
trees to show their tannin content. 

(8) Study of untried pulp woods to determine their usefulness as substitutes for 
standard woods now becoming scarce. ; 

Considerable time was spent as a preparation for this work in a study of the 
structural and other characteristics of standard pulps, the felting qualities of 
which are known to meet the requirements of various papers. Of untried or lit- 
tle used woods, studies were made of the pulps produced by Black Gum, Cotton 
Gum, Colorado Spruce, Black Cottonwood. Narrowleaf Cottonwood, Aspen from 
the Rocky Mountains, and Engelmann Spruce. 

(4) Experiments to determine the effects of certain poisonous chemicals on the 
life of trees. The purpose was to discover cheap and effective agents with which 
to destroy noxious woody growth. 

Studies were also made of the damaging effects which illuminating and other 
gases and fumes have on the roots and leaves of trees. This Bureau is often asked 
to supply exact information on this subject. Several important problems have 
been presented for solution reiative to the effects of fumes from smelters on the 
foliage and the life of nearby forest trees. 

(5) Detection of adulterated spirits of turpentine. A thorough study was made 
of several hundred samples of commercial turpentine from all possible sources for 
the purpose of discovering a reliable test by which adulterated spirits could be 
detected. The most extensively used adulterant was found to be petroleum. The 
amount of spurious turpentine thus placed on the market is very considerable, 
and is increasing so rapidly that the Savannah Board of Trade applied to the 
Bureau for instructions as to how to detect the adulterated article. A simple and 
reliable test has been found for detecting the smallest per cent of petroleum in 
turpentine, and a description and illustration of the method has been prepared 
for publication. 

FOREST ENTOMOLOGY. 

Investigations in forest entomology were vonducted by the Division 
of Entomology in cooperation with this Bureau. The lifehistories and 
depredations of forest insects were studied in the principal timber 
forests of the East, South, and West for the purpose of devising methods 
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of controlling their ravages. One station was established in the 
Southern Longleaf Pine belt (Tryon, N. C.) and one in the Red Fir 
and Yellow Pine forest of Washington (Hoquiam), at which detailed 
studies and experiments which have already been of use were carried 
on. Much helpful advice was given to individual owners of timber 
tracts. Studies of and recommendations for the disposal of beetle- 
killed timber of the Black Hills Forest Reserve are notably important. 
Special chapters on the insects affecting the Red Fir, Western Hem- 
lock, and Coast Redwood, and a Yearbook article (1902) entitled 
‘“‘Some of the principal insect enemies of coniferous forests in the 
United States,” were prepared. Studies were likewise made of insects 
affecting commercial Pines and Cypress of North Carolina, South 
Carolina, Georgia, Florida, and Texas, Pine and Fir in the Black Hills, 
Priest River, and Olympic Forest reserves, Hickory in Michigan, Pine 
forests in New Mexico, tree Yuccas in southern California, Redwoods 
in California, Tanbark Oak in California, and Sitka Spruce and Giant 
Cedar in Washington. : 

Girdling experiments were applied to several hundred Pine trees in 
the Black Hills, South Dakota; to Yellow Pine and Cypress at Tryon 
and Boardman, N. C.; also, to Red Fir, Sitka Spruce, Giant Cedar, and 
Hemlock in Washington (Iloquiam), resulting in the accumulation of 
data which will be of special value in recommending methods for 
preventing losses. Excellent results are predicted. 

At current stumpage values and wholesale prices of commercial 
products the annual loss from forest insect depredations is estimated 
to be about $100,000,000. 

MISCELLANEOUS INVESTIGATIONS. 

BASKET WILLOW INDUSTRY. 

During the past year a comprehensive study was made of the Basket 
Willow industry in the United States. The investigation included, 
for the sake of comparison, a careful review of the osier industry of 
European countries. This Bureau is constantly asked for informa- 
tion on the culture of willows. 
An analysis of the present status of the Basket Willow industry in 

the United States shows that there has been a marked decline in the 
number of growers and in the quality and quantity of rods produced. 
This is due partly to the widespread destruction by insects of osier 
holts in the South and partly to a lack of proper methods of culture. 
The finest osier rods are now imported from French and German 
growers, whose methods of culture are practically unknown to Ameri- 
can growers. With standard stock, the method of culture determines 
the commercial qualities of the rods, and it is evident that if the best 
methods are applied to American holts, high-grade rods can be grown 
here. 

MAPLE-SUGAR INDUSTRY. 

Further study of the maple-sugar industry was made during 1902. 
Special study was made of the care, improvement, and management 
of working groves and the creation of new groves by planting and by 
natural reproduction, and of the present and future commercial possi- 
bilities of the maple-sugar industry, which has declined. 

One of the principal aims in this investigation is to point out meas- 
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ures through which adulteration may be checked and an honest 
product may be put on the market with greater profit to the producer 
than his present small returns. 

COMMERCIAL OAKS. 

The commercial distribution and growth of White Oak and Chest- 

nut Oak in the Southern Appalachians was studied. 

EXPOSITIONS. 

Plans for the Bureau’s forest exhibit at the World’s Fair, St. Louis, 
Mo., 1904, have been completed. The fund allotted for the exhibition 
is $7,500. Five thousand square feet of floor space in the Forest, 
Fish, and Game Building are to be devoted to the exhibit. 

CORRESPONDENCE. 

The giving of original and compiled information by letter on various 
technical subjects constitutes an important part of the work of the 
Dendrologist. One thousand eight hundred and forty communica- 
tions were prepared during the year—a great increase over the previous 
year. The subjects of correspondence vary greatly. A large percent- 
age of these letters asked for information either not yet published or 
widely scattered through various documents. 

EXPENDITURES. 

During the fiscal year ending June 30, 1903, the total expenditure 
for forest investigations was $27,714, which is 9.5 per cent of the 
total appropriation. 

WoRK FOR THE ENSUING YEAR. 

DENDROLOGICAL STUDIES. 

DESCRIPTIONS OF TREE SPECIES, 

Bulletins descriptive of North American tree species, including 
their geographical and commercial range, will be in preparation. 
Five separate regions will be considered—the Northeastern, South- 
eastern, Rocky Mountain, Southwestern, and the Pacifie slope (inelud- 
ing adjacent islands and Alaska). These bulletins will supply simple, 
concise descriptions of our forest trees, and should be particularly 
useful to lumbermen, architects, engineers, and operators of wood- 
consuming industries, who are constantly applying to the Bureau for 
information which is nowhere available at present. 

COMMON NAMES OF TREES. 

Serious difficulties are constantly arising among architects, builders, 
engineers, nurserymen, and other wood consumers because of the 
present confusion in the common names of trees. Careful study will 
be given to the subject during the coming year. 
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SPECIAL STUDIES. 

Studies of swamp forests in Missouri and Arkansas will be continued 
during this field season, and a special study will be made of the dis- 
tribution, growth, and commercial value of swamp hardwood forests 
in Texas. 
Monographic studies of the Black and Red oaks will be carried for- 

ward to completion. This work will be concerned mainly with the 
silvicultural requirements and growth of these oaks for the purpose 
of completing unfinished reports by the late Doctor Mohr. 
The study of the distribution, reproduction, and ownership of the 

Big Trees of California will be continued, and should be followed by 
important recommendations for the preservation of the most unique 
of our forests. 
A systematic study of the timber and other Acacia tree species 

indigenous and naturalized in California, Arizona, New Mexico, and 
Texas will be continued. 
Experiments will be continued on the Potomac Flats to determine 

the best methods for the production of commercial Basket Willow 
rods, the best supplies of which are at present imported largely from 
foreign countries. 

TURPENTINE ORCHARDING. 

Field experiments will be continued at Ocilla, Ga., and elsewhere 
to compare still more widely and accurately the cup system and the 
box system, to improve the cup system further, and to increase the 
yield. A study of the French system of turpentining is being made 
on the ground. 

FOREST EXHIBIT. 

The Bureaw’s exhibit at the World’s Fair, St. Louis, Mo., 1904, will 
be installed during the present fiscal year. The detailed prepara- 
tion is going forward as rapidly as possible. 

FOREST LIBRARY. 

The usefulness of the library will be increased during the coming 
year by making available for reference, by title, author, and subject 
index, all essential published matter bearing on forestry and closely 
related subjects. Summaries of published information on special 
subjects will be made by the library force. Material is being col- 
lected for a general history of State forest legislation. 

FOREST PHOTOGRAPHS. 

The photographie laboratory will be continued as heretofore. 

FOREST EXTENSION. 

The forest-extension work of the Bureau of Forestry has to do with 
the creation of forests where at present there are none. It continues 
the cooperative planting carried on by the Bureau with private land- 
owners since 1899, and includes forest planting on the public reserves, 
the investigation of forest fires, studies in forest replacement, and the 
reclamation of shifting sand dunes. 
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COOPERATIVE PLANTING. 

In cooperating with private landowners in forest planting, the 

Bureau continues to examine land and prepare planting plans, and 

to superintend planting under these plans when the cost of such super- 

intendence, not including salaries, is defrayed by the owner. 

PLANTING PLANS MADE. 

At the beginning of the fiscal year there were awaiting attention 38 

applications for planting plans; 70 applications were received during 

the year. Sixty-eight planting plans were prepared in 29 States. 

These plans cover an area of 4,283 acres. The total number of plant- 

ing plans prepared to date is 292, covering an area of 10,807 acres. 

The following tables give further details on the planting plans which 

have been made: 

Cooperative planting. 

JULY 1, 192, TO JUNE 30, 1903. 

Perr aes a ag 
plica- 08 whic No. State. ions. | made. [plans were 

made. 

Number.| Number.| Acres. 

Indian Territory. 
Indiana... 

18 | Michigan.._......---- 
14 | New Hampshire -.._- 

New Mexico. ....-... 

Oklahoma -.-. Joie sain eaiats Savion eechweeeeeeccseees zea 3 i 
21 | Pennsylvania 3 

Rhode Island... - 

woh Zs 
Virginia... 
Washington - 
West Virgini: 
Wisconsin. .. 

Total 

BPN 

< 3 3 fe} Ee 

| AQ DAME apse ce ewe smc ancemtiey yee aesveralesi es pemmeseeebeeeece nce. ae sic As 
3 i 4 210.95 
; 14 12 51.75 
: 8]. 8 260.13 
ri 1 1 45 
; 2 1 650 

5 4 80 
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Cooperative planting—Continued. 

PLANS MADE PRIOR TO JULY 1, 1903—Continued. 

Area for 
No. State Applica-| Plans which 

y tions. made. |plans were 
made. 

Number. 
8. | In@lanPerritony: jcc secs sas wieeeseeee ose ce i Sele ete eee 2 
9 | Indiana.-_-...-..-.... ses 5 12 

10 | Iowa..--- eediciereieeeeetheceeecease ese 8 
11 | Kansas --. 46 
12 | Kentuck 3 
13 | Maine -- 1 
14 | Marylan 1 “gis 
15 | Massachusetts 13 wR 1,939.5 
16 | Michigan. ....... 6 6 319 

Minnesota - 2 9 9 48 
18 | Missouri - - 2 al 5 
19 | Nebraska. --....--- 23 23 190. 86 
20 | New Hampshire -. 5 5 84 
21 | New Mexico -----. 4 2 440, 
22 | New York, .---..-- 7 6 130.8 
23 | North Carolina _ 2 2 280 
24 | North Dakota 27 27 187.62 
25 | Ohio ..---- vi 4 17.4 
26 | Oklahoma. 27 25 276. 68 
27 | Pennsylvan: 8 7 705. 72 
28 | Rhode Island_- 4 4 289. 20 
29 | South Carolina - — 2 2 100 
30 | South Dakota -.....--..-------- 32 31 252. 23 
31 a 22 19 156. 23 
32 6 2 96 
33 c 3 3 554 
34 | Washington --... HI eerste | ees ee 
35 | West Virginia __ 2 1 10 
36 | Wisconsin. ...... 3 2 130 

Mo tall ois o scaceiosusesS 328 292 10, 807. 47 

The planting plans of the past year, like those prepared before, are 
mostly for farm woodlots of not more than 10 to 20 acres. There 
have, however, been numerous exceptions. One of the plans was for 
the Presidio Military Reservation, in the city of San Francisco, Cal. 
This reservation consists of 1,800 acres, 400 acres of which were 
planted in timber between the years of 1888 and 1895. The growth of 
the planted trees has been vigorous, and the stand has become very 
dense. Recommendations were made for thinning the present stand 
of timber and for planting an additional area of 108.7 acres. An 
appropriation of money by the War Department has already been 
made for this work, which is nowin progress. Both thinning and 
planting should be completed within the next two years. 

In May, 1902, Governor White, of North Dakota, made application 
for the assistance of this Bureau in the preparation of planting plans 
for the grounds of several of the State institutions. The plans have 
been made during the past year. The plantations provided for in 
the plans made will furnish examples of protective shelter belts such 
as are necessary in the Northwestern plains. The plans have been 
accepted by Governor White and transmitted by him to the various 
institutions concerned. The planting under them should begin next 
spring. 

In the spring of 1902 the Fort Worth and Denver City Railroad 
made application to the Bureau of Forestry for its assistance in the 
encouragement of forest planting by farmers in the prairie region of 
Texas through which the road extends. An examination of the land 
lying contiguous to the railroad between Fort Worth and Texline, 

Tex., was made by the Bureau of Forestry, and conferences on forest 
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planting were held with landowners at numerous points. Ten plans 
were made as a result of this work, and upward of 600,000 trees were 
planted last fall and this spring in accordance with them. The Fort 
‘Worth and Denver City Railroad cordially supported the work by 
giving transportation to the agents of the Bureau of Forestry and 
hauling free of charge the trees which were ordered for planting 
under its plans. 

During the year a plan was prepared for the planting of 640 acres 
in Cullman County, Ala. This land was originally covered with 
Longleaf and Shortleaf pine, but after being cut over was burned by 
successive fires until reproduction failed. The plan included recom- 
mendations for protection of the land from fire and its planting to 
Loblolly Pine, White Oak, Post Oak, and Chestnut. The request for 
this plan is significant of the growing interest of the Southern States 
in the restocking of cut-over lands. 

PROGRESS OF PLANTING. 

In practically all cases in which plans were prepared during the 
past year the owner was ready to proceed with the planting at once. 
In most cases the planting will be completed within two or three 
years. Planting also continues under plans previously made. 

The Metropolitan Water and Sewerage Board of Massachusetts dur- 
ing the year has planted 225 acres under the plan prepared by the 
Bureauin1900. About 400 acres, therefore, have been planted around 
the edges of the immense Wachusett reservoir of the Boston water 
supply. 
The Cutrituck Shooting Club, whose grounds lie between Currituck 

Sound and the Atlantic coast, in Currituck County, N. C., began dur- 
ing the year the planting of trees and shrubs for the reclamation of 
shifting sand dunes on the club grounds. The preparation of the 
ground for this planting was done by the club under the Bureau’s 
direction during 1902. : 

The city of Woonsocket, R. I., has begun extensive planting under 
plans prepared by the Bureau last year. Like the Metropolitan Water 
Board, the city of Woonsocket has a large area of bare land surround- 
ing its storage reservoir. This land must be planted to protect the 
water. Planting began in the fall of 1902 by the setting out of 10,000 
White Pine, and was continued during the spring of 1903. 

RESERVE PLANTING. 

A good beginning in planting on the public forest reserves was made 
during the year. Work has been in active progress on the Dismal 
River Reserve in Nebraska and the San Gabriel Reserve in California, 
on both of which there is urgent necessity for establishing forests 
without delay. 

DISMAL RIVER RESERVE, 

On the Dismal River Forest Reserve, one of the two reserves estab- 
lished in the sand hills of Nebraska for forest planting, the boundary 
lines have been surveyed and marked. Nine sections, including the 
district which is to be planted first, have been surveyed and mapped. 
Since the reserve does not afford a satisfactory nursery site, a tract 
of 240 acres adjacent to the north side and lying in the valley of the 
Middle Loup River, about 2 miles west of Halsey, was set aside by 
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Presidential proclamation for a forest nursery. Eighty acres of this 
bottom land have been fenced, and a seed bed of 1 acre has been 
prepared and covered by suitable framework for the protection of 
seedlings. This bed has now been entirely seeded to pine and spruce. 
Materials have been obtained for the construction of an additional 
seed bed of the same size as that already made, so that space has been 
provided for the growing of 2,000,000 plants. 
During the fall of 1902, 30,000 seedlings of the Western Yellow Pine 

were collected in the Black Hills Forest Reserve and 10,000 Jack Pine 
seedlings in the woods of Minnesota for the Dismal River Reserve. 
During the past spring 60,000 additional seedlings were obtained in 
the woods in the vicinity of Brainerd, Minn. These 100,000 trees were 
planted in the north part of the reserve. The planting of these forest- 
pulled seedlings is for the purpose of determining how far that method 
is practicable. The present indications for the survival of a large 
percentage of the trees are excellent. 

The cost per 1,000 of collecting, shipping, and planting these seed- 
lings was as follows: 

: Cost of : Cost of Species. collecting. Freight. planting. Total 

Jack Pine ......_.- csushetaevessa ua sene RTA WERE AC a Map iieinmen waeaee $3. 85 $1.20 $1.46 $6.51 
Westerd Yellow Pind .ccapeexassnncac caw neranin denn oankennmwnien 4.58 56 1.72 6.86 

Seven thousand Cottonwood and 3,000 willow cuttings were planted 
along the Middle Loup River and on the adjacent hills. : 

In addition to the sowing of the seed bed and the planting of trees 
and cuttings, 10 acres in the sand hills adjacent to the nursery site 
were sown with Red Cedar, and 24 acres with Jack Pine, Western 
Yellow Pine, and Blue Spruce. 
A temporary building was erected near the nursery site to provide 

protection for tools, implements, and supplies. A well was sunk and 
a windmill erected to supply water for the irrigation of the beds. A 
reservoir of 14 acre-inch capacity was constructed some 60 feet above 
the seed beds. The level of this reservoir gives ample head for using 
the water either in the seed beds or in the protection of the buildings 
in case of fire. A complete irrigating system has been established. 

It is significant of the local interest taken in the Bureau’s work that 
the commissioners of Thomas County have recently laid out a road 
direct from the station at Halsey to the Bureau’s headquarters, and 
have bridged the river, at a cost of $800. 

SAN GABRIEL FOREST RESERVE. 

SEED PLANTING. 

The work of planting on the San Gabriel Forest Reserve was 
greatly extended by this office during the past year. Planting was 
begun on Brown Mountain, at the western extremity of the San 
Gabriel Reserve, in November, 1902. This mountain, which has been 
heavily burned for many years, is now bare of timber and but 
scantily covered with brush. The planting was done at an elevation 
ranging from 2,000 to 4,500 feet. For the larger part of the work 
seeds were planted. Seed spots were dug from 6 to 12 inches deep 
and 2 feet across, the surface was smoothed, and from 8 to 15 seeds 
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were planted in each spot. The spots were from 6 to 15 feet apart, 
or an average of about 375 per acre, and, when possible, were placed 
in shelter. The total cost of planting was $7.41 per acre, not includ- 
ing cost of superintendence. The force engaged in the work con- 
sisted of two members of the Bureau of Forestry, with from 12 to 
15laborers. The amount of seed planted in this way was as follows: 

Pounds. 

Knobcon’: Pines 25 2.5. eee soo u aeeeaanse sce aarees sex sees Seuss Reacts 85 
Coulter Pine 2.22:22.2,520 hig bees one oe mee shee ees eee cssieeeteeees oe Slee cs 1 
TOrrey PING: 2 cscugs sacs vou eh eee s Ss ei pees ees Sl pee las eae EL ae 2 
Gray Pine): so5024 5250 cee e oe ieee ene e oa Se aoecas pace meme cee oe oe 33 
Western Yellow Pine... -22.¢ ascs5602 58 odocee nccccce anni cetiidadecene 26 
Suva Pinon cee eee ee es eae ean ene nae aceon nommananeseeeeseciece 45 
Incensé'\ Cedar 2ccececed shse t.ceceeeccmeenes aren case meanes seman ereeacce 9 

The seed of the Knobcone Pine planted in November began germi- 
nating in January, and the Incense Cedar a little later. From this 
time until April the seedlings appeared in abundance. Owing tothe 
great numbers of birds (linnets), precautions had to be taken for the 
protection of the seedlings. Later in the season, with the growth of 
more vegetable food, the birds’ attack largely ceased. In addition 
to the birds the rabbits did great damage by biting off the young and 
tender seedling trees. 

SEED BEDS. 

During the past year a seed bed 15 by 50 feet has been constructed 
in Pasadena, where there are ample facilities for water. On account 
of the presence of birds it was necessary to cover this entire inclosure 
with wire netting. This bed has now been wholly planted to Pine 
and Incense Cedar seed. 

The thanks of the Bureau are due to Mr. J. R. Bell, forest ranger, 
Idyllwild, Cal., for assistance in securing seed for planting; to Mr. 
William G. Kirchkoff, president of the Los Angeles County Water 
and Forest Association, who gave $262 to the work, and to the Pasa- 
dena Board of Trade for a contribution of $600 for the same purpose. 

SEED COLLECTING. 

For the planting both in Nebraska and in California this Bureau 
has itself collected the seed. This was usually necessary because the 
seed was not to be found in the market, and in all cases it has insured 
seed of fresh quality and from suitable places. In addition the 
Bureau has acquired valuable information in regard to the collection 
and treatment of tree seeds. In all, 856 pounds of seed have been 
collected. 

FOREST REPLACEMENT. 

Investigations to determine methods of improving thin forest stands 
without resorting to expensive planting were begun during the past 
year. Three distinct studies have been carried on, one of the repro- 
duction of hardwoods in Oklahoma, another of Western Yellow Pine 
on the Prescott Reserve in Arizona, and a third of White Pine on 
abandoned fields and pastures in New England. 

REPRODUCTION OF HARDWOODS IN OKLAHOMA. 

The natural line between timber and prairie which extends south- 
ward through Missouri and eastern Kansas bends distinctly westward 
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in Oklahoma to include the Wichita Mountains, which consist of sev- 
eral low ranges separated by high prairies or parks. For the most 
part the valleys at the foot of the mountains and the higher slopes 
are covered by a scattering growth of hardwoods, consisting princi- 
pally of Post and Black Jack oaks. The land until 1901 was con- 
trolled entirely by Indians, who used it for grazing, and was regularly 
burned off each year for the improvement of the range. In the longer 
settled portions of Oklahoma, where originally there were similar thin 
stands of oak, a dense growth of young oaks sprang up at once after 
the settlement of the country and the end of the fires. The chief pur- 
pose of this investigation was to find whether such reproduction is to 
be expected in the Wichita Mountains. 
A large number of silvicultural and reproduction surveys were made 

on the Wichita Forest Reserve, which includes the principal moun- 
tains, and evidence was gathered which shows that if fires are kept 
out of the reserve and grazing somewhat limited a strong though not 
perfectly distributed reproduction of species such as Post and Black 
Jack oaks and Red Cedar may be expected. A map of the reserve 
was made showing the various types of reproduction and areas where 
timber is wanting and can not be expected except by planting. This 
is an important feature of the investigation, since there are large tracts 
of this kind of land in the reserve. Full information in regard to 
planting and concerning suitable locations for nursery sites has been 
obtained. 
A general reconnaissance was made of the timber belts of Oklahoma 

and surrounding regions for the purpose of finding whether they are 
extending since the settlement of the country. The opportunity 
which this investigation afforded to study the planted timber of the 
region was used. Asa result of this investigation a report was sub- 
mitted on forest extension and planting in Oklahoma. 

REPRODUCTION OF THE WESTERN YELLOW PINE ON THE PRESCOTT 

FOREST RESERVE. 

Because of the small amount of useful timber in central Arizona 
and the great need of lumber for the rapidly growing mining and agri- 
cultural interests a study of the reproduction of the Western Yellow 
Pine was made on the Prescott Forest Reserve. The purposes of this 
study, as of that made in Oklahoma, were to find (1) how far suffi- 
cient reproduction exists, (2) whether by artificial means this repro- 
duction can be increased, and (3) whether planting is practicable on 
any portion of the reserve. 
Reproduction surveys showed what portions of the reserve have now 

a sufficient stand of young timber, and some of the causes of the fail- 
ure of reproduction were ascertained. Abundant evidence is present 
to show that the vital seed which reach the soil at a seasonable time 
havea high percentage of germination. Tests in seeding are advisable. 

WHITE PINE REPRODUCTION IN NEW ENGLAND. 

White Pine reproduces itself abundantly on abandoned fields and 
pastures in certain localities in southern New England, but the dis- 
tribution of the young trees is not good. A study to discover meth- 
ods of improving reproduction began in the summer of 1902 and 
continued far enough to indicate its practicability. The study was 
carried on locally in Worcester County, Mass., and Cheshire County, 
N. H. It showed that seed years for the White Pine in that region 
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take place with considerable regularity and that the seeding of a tract 

depends upon the proximity of seed-bearing trees, the condition of 

the surface soil, and the character of the ground cover. The latter 

two conditions being subject to easy control, there seems good ground 
for believing that methods may be found under which, if seed trees 
are present, the landowner may, without great difficulty, secure a 
fairly even stand of White Pine. The investigation, which is to be 
continued during the coming season, will make it possible to give 
definite recommendations to landowners who wish to improve the con- 
ditions for White Pine reproduction. 

FOREST FIRES. 

The object of the study of forest fires is to get the best information 
possible both on the immediate money loss by forest fires and on the 
indirect damage to the forest and to local interests of various kinds. 
The ultimate purpose is to find effectual methods of prevention and 
control. 

OREGON AND WASHINGTON. 

After the fires which occurred in Oregon and Washington in Sep- 
tember, 1902, the Bureau at once made an investigation of the losses 
which had been sustained. The report of this investigation covered 
the loss of life and property, the causes of the fires, the methods used 
in fighting them, the damage to the soil, and the outlook for repro- 
duction. The burned districts were mapped. 
The area burned over in Oregon was approximately 170,000 acres, 

of which 120,000 acres carried a heavy stand of Red Fir, estimated at 
17,700 board feet per acre, or 2,124,000,000 board feet. The value of 
this timber at a stumpage rate of $1 per thousand, board measure, was 
$2,124,000. Though much of this is a total loss, a great deal can still 
be utilized if lumbering is undertaken immediately. Logging roads 
have already been built into the burned districts. 

The principal fires in Washington were in Skamania, Cowlitz, and 
Clarke counties, where the area burned is estimated at 434,000 acres. 
With the exception of 150,000 acres all of the land was fully as heavily 
timbered as in Oregon and of better quality. The amount destroyed 
is estimated at 5,026,800,000 feet board measure. Ata stumpage value 
of $1 per thousand the total stand of Red Fir amounted to $5,026,800. 

In addition to the green timber, both States sustained heavy losses 
in sawmills, sawed lumber, logs, railroad ties, telephone and telegraph 
poles, and cordwood, besides farm buildings, stock, hay and grain, 
fences, farming machinery, vehicles, and orchards. The total losses 
in Washington and Oregon are estimated to be as follows: Oregon, 
$3,910,000;- Washington, $8,857,100—total both States, $12,767,100. 
Many of these fires could have been extinguished before they became 

serious. An efficient system of forest patrol in these localities would 
probably have prevented them altogether. Watchfulness on the part 
of the Government rangers prevented severe fires on the forestreserves. 

GEORGIA AND FLORIDA. 

An investigation was begun last March to determine the damage 
done by fires to forest reproduction in the Longleaf Pine forests of 
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northern Florida and southern Georgia. In this region, where the 
forest stand is never heavy and where grass always grows beneath the 
trees, it has been a long-standing practice to burn over the ground 
each year to improve the grazing. The investigation was attended 
by many difficulties, chief among which are that burning has been so 
general that areas not affected by fire could seldom be found, and 
without which there was no opportunity for comparison; that the 
individual fires are so light that the damage is not easily determined, 
nor is its influence long to be seen, and that the indifference of many 
of the people made it impossible to obtain specific information. 
A few tracts of land were found, however, where, with the original 

condition the same throughout, some parts had been repeatedly 
burned, while others had been protected through a number of years. 
These conditions gave opportunity for a comparative study, the 
results of which are applicable over an extended region. This study, 
though at present incomplete, indicates that definite information may 
be secured on the damage which fire does to the Longleaf Pine forests. 

THE LAKE STATES. 

In May, 1903, investigations were begun in Michigan and Wiscon- 
sin to find methods of preventing forest fires in the White Pine region 
of the Lake States. In addition to a detailed study such as was con- 
ducted in the Southern States, the Bureau has made carefui inquiry 
into the methods of fire protection proposed by railroads and land- 
owners. Fires do not occur so frequently in these regions as in the 
pine belts of the South, but more often reach the dimensions of a 
conflagration. 
The Bureau of Forestry plans, by means of full field studies, to 

replace with carefully gathered facts the vague general notions that 
now exist about forest fires. After detailed study of particular 
regions the Bureau will be ready to recommend methods of fire pro- 
tection and control for private land and, when called upon to do so, 
to suggest fire legislation for the various States. 

RECLAMATION OF SHIFTING SANDS. 

The protection of valuable property from the encroachment of 
shifting dunes and the reclamation of dune-covered land for economic 
uses have become important problems in some sections of the United 
States, particularly along the Atlantic and Pacific coasts, .in the Great 
Lake district, and along the Columbia River in Washington and Ore- 
gon. The most effectual method of permanently reclaiming such 
Jand is to establish and permanently keep a forest upon it. Euro- 
pean experience has abundantly shown that this can be done and 
that land which is not only useless but a source of grave danger will, 
when forested, yield returns. 

For this reason the Bureau of Forestry has during the past year 

made examinations.of some of the worst districts of shifting sand in 

the United States. 
ATLANTIC COAST DUNES. 

The dunes lying along the Atlantic coast between Cape Cod in 

Massachusetts and Cape Fear in North Carolina have received atten- 

tion. The only extensive work yet done for the retention of sand in 
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this district is at the point of Cape Cod, where the State of Massa- 
chusetts owns a tract of several hundred acres known as the ‘‘ Province 
Lands.” Here at considerable expense the State has arrested the 
worst dunes by the planting of grasses. Grasses hold the sand tem- 
porarily, but it is only where trees have been used that the land may 
be said to be permanently reclaimed and to have attained practical 
value. The Bureau first considered most carefully the results of the 
work done on the Province Lands. This study assisted it in devising 
methods of reclamation in other places along the coast. Asa result 
of this investigation it has begun to prepare tree-planting plans for 
owners of sandy areas along the coasts, under the general plan of 
cooperation in forest planting. 

COLUMBIA RIVER DUNES. 

Some of the most extensive and mobile sand dunes of the United 
States are to be found in the lower valley of the Columbia River, in 
Washington and Oregon. On the outer portion of the valley exten- 
sive farms and orchards have been developed on soil of great fertility, 
and between Pasco, Wash., and the Cascade Mountains the line of 
the Oregon Railroad and Navigation Company has been built. Both 
the railroad and the farming interests suffer great loss from the shift- 
ing sands. Bearing orchards have been completely engulfed, and 
valuable buildings have had to be moved because of it. 

The sand of the Columbia River is much lighter than the sand of 
the Atlantic coast, on account of the quantity of mica which it eon- 
tains. This makes it easily blown by the wind and also gives it great 
fertility when once fixed and supplied with water, so that with the 
reclamation of the sand dunes there are possibilities of profitable 
orchards and farm lands in connection with the belts of forest which 
will necessarily have to be established. 

During the past year the Bureau has made a very careful investi- 
gation of the sand districts of the Columbia River. They have been 
mapped, and the trees which naturally thrive in sand in that region 
and which might be used were the work of reclamation begun have 
been closely studied. In addition a strip of land from 1 to € miles 
wide lying along the Columbia River, between Willow Creek and 
John Day River, has been withdrawn from settlement for experiment. 
This withdrawal contains some of the worst sand dunes of the entire 
river and will afford an opportunity for an extensive trial of the 
practicability of changing waste areas of this type into fertile agri- 
cultural land. 

EXPENDITURES. 

The expenditures in forest extension during the past year amounted 
to $41,977.69, or 14.4 per cent of the total appropriation for the Bureau. 

WORK FOR THE ENSUING YEAR. 

The lines of work which have been laid down in the past will be 
continued and strengthened during the coming year. The addition 
of several field assistants to the force engaged in forest-extension 
work will easily make this possible. 

Cooperative work in forest planting between the Bureau and land- 
owners is now firmly established and may be extended just so far as 
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the resources of the Bureau will permit. Not only will planting 
plans be made in increasing numbers, but more attention will be 
given also to the supervision of planting done under the plans and to 
the care of plantations after they are made. 

The forest planting begun on two of the public reserves will be 
continued, and, if practicable, extended to several others during the 
next year. Work should be begun promptly on the Pikes Peak, 
Wichita, Prescott, and San Bernardino reserves. 

Studies in the improvement of natural reproduction on the Pikes 
Peak Reserve and in northern New Mexico will be continued, as will 
also a study now in progress of the extension of the timber belts of 
western Kansas and an investigation of methods of restocking with 
forest the cut-over pine lands of southern Michigan. In southern 
New England the study begun last year on the improvement of the 
reproduction of White Pine is to be concluded. Other work in prog- 
ress includes an investigation, in cooperation with the Forestry Asso- 
ciation of Massachusetts, covering the problems of forest fires and 
reproduction and studies in cooperation with the State of California 
to determine methods of improving thin forest stands and to show 
the extent to which forest planting is practicable on mountain lands 
in that State. The growth and value for economic purposes of the 
planted Eucalypts in southern California will also continue as a part 
of this cooperative work. An investigation of methods of preventing 
and controlling forest fires under the same plan will soon be begun. 

Special inquiries will be made into the causes of and damage from 
all serious forest fires which do not receive State investigation. The 
influence of fire on reproduction under the varying conditions pre- 
vailing in different forest regions will continue ‘to receive attention. 

The reclamation of shifting sand by forest growth will be vigor- 
ously prosecuted on the Atlantic coast, in the Lake region, and on 
the Columbia River. On private lands the Bureau will cooperate with 
landowners. On Government land the Bureau will itself begin work 
in a limited number of places. 

FOREST PRODUCTS. 

TIMBER TESTS. 

An investigation of the mechanical properties of timber was under- 
taken by this Bureau on September 1, 1902, in cooperation with the 

road-material laboratory of the Bureau of Chemistry. Its specific pur- 

pose is to determine the strength and durability of the merchantable 

timbers of the United States. In planning the work the effort has 

been to confine it to the solution of practical problems and to avoid 

those of purely scientific interest. A circular was prepared and 

printed stating in detail the methods to be employed and the results 

expected. This was sent to prominent engineers, manufacturers, and 

lumbermen, with a request for candid criticism and suggestion. The 

replies show a keen appreciation of the importance of the work and 

in almost every case approve the plan outlined in the circular. The 

intention of the Bureau to test actual commercial products in the 

form of full-sized sticks of structural timber received the commenda- 

tion not only of practicing engineers but of eminent authorities on 

testing, such as Prof. G. Lanza, to whom the principal features of the 

plan were due. 
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The scope and purpose of the timber tests may be briefly summarized 

as follows: 

Series A.—Tests of the mechanical and physical properties of timber as found on 

the market: Actual sizes and grades of commercial products will be used. The 

purpose is to determine moduli for design; to ascertain the value of woods 

now considered inferior; to determine the liabilty to knots and their reducing 

effect on the strength of timbers; to arrange a table of standard weights and 
rules of inspection and grading, and to compare the properties of the same 

species from different regions. ; : ; 
Tests to determine the effects of variations in the testing process: 

Serirs B—Effect of rate of application of load, including impact tests. 

SERIES C— Effect of moisture. . 
Studies of the effect and efficiency of technological processes: 

Series D—Preservatives. 
SERIES E—Methods of seasoning. 
SERIES F—Fire retardants. 
Srries G—Effect of forest conditions. 

The Bureau of Forestry is now conducting timber tests at three 
laboratories. The Washington laboratory, in addition to the execu- 
tion of tests assigned to it, has general supervision over the other 
laboratories and the direction of their work. These are the labora- 
tories at New Haven, in which the Bureau is cooperating in timber 
tests with the Yale Forest School, and the laboratory at Berkeley, 
in which similar cooperation is going on with the University of 
California. 

The tests at present being made under Series A include tests of the 
Pacific Coast Red Fir and Hemlock, of Longleaf Pine, and of second- 
growth Loblolly Pine. An investigation of the mechanical properties 
of the Southern gums is planned for the immediate future. Series B 
and C are under way. Efforts are now being made to secure the 
cooperation of those interested in outlining a scheme for investigation 
under Series D. Work upon Series F and G has not yet begun. 

Testing Longleaf Pine beams, measuring 12 by 16 inches, was the 
first work undertaken at the Washington laboratory. Thirteen full- 
sized beams were broken, and many small pieces taken from them 
were subjected to minor tests, such as those for resistance to compres- 
sion and shearing. The testing was done in accordance with the 
standard practice; but new features were the photographing of all 
four sides and the two ends of each beam, and the recording of its 
actual market grade. After the series of tests is complete these addi- 
tional records will be valuable in determining the reason for unusual 
strength or weakness. The tests of market timber will also serve to 
check the values obtained by the Division of Forestry in former tests 
of material, which were not conducted as described. During the year 
the results of the work upon Longleaf Pine were tabulated, and experi- 
ments were conducted to determine the moisture in the beams tested 
at Berkeley and New Haven. Tests upon second-growth Loblolly 
Pine were begun. 

The work of the laboratory at New Haven, in cooperative work 
begun in September, 1902, comprised the testing of 14 Longleaf Pine 
beams, together with numerous minor tests of smaller specimens cut 
from them. The work of this laboratory for the immediate future 
will consist in an investigation to determine the best methods for 
making timber tests and the effect on the results of tests of such 
factors as speed of application of load and the amount of moisture 
and of volatile oils in the timber tested. The laboratory is equipped 
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with a 150,000-pound Riehlé testing machine and with the other 
apparatus necessary for thorough work. 

At the Berkeley laboratory work in cooperation with the Univer- 
sity of California began in April, 1903. The work during the year 
included the testing of 56 Red Fir beams, the first step in a series of 
investigations of Pacific coast timbers. The investigation has the 
enthusiastic support of lumbermen, engineers, and manufacturers. 
Two carloads of timber have been given to the laboratory as testing 
material, and many times that amount has been promised when 
needed. The timber is given free transportation by the railroads. 

WOOD PRESERVATION. 

The purpose of the work of the Bureau in wood preservation is to 
determine the best methods for the seasoning of construction, rail- 
road, and other timbers, and for increasing their durability by the use 
of preservative processes. Particular attention is given to ascertain- 
ing methods of treatment by which the employment of inferior woods 
may be rendered profitable, and economy in the use of woods of more 
valuable kinds may thus be increased. The work hasreceived through- 
out the enthusiastic support of the railroad companies. They have 
furnished free transportation to the agents of the Bureau; have pro- 
vided material for experiment, and scales and other appliances; have 
transported material for treatment from place to place free of charge, 
and in other ways have rendered notable assistance in the work. 

Studies to determine the best methods of seasoning Lodgepole Pine 
railroad ties and the time required to season ties cut in different 
months have been carried on at Bozeman, Mont. One hundred ties 
were weighed each month, immediately after they were cut, and then 
piled in variously constructed open piles to determine the best form 
for thorough and rapid seasoning. The ties were weighed again at 
the end of fifteen days, and at intervals of thirty days thereafter 
until thoroughly air dry. After the seasoning was completed the ties 
were shipped to Sheridan, Wyo., for treatment by different preserva- 
tive processes. It was demonstrated that, by proper seasoning before 
shipment the ties lose nearly 40 per cent in weight. It was also 
shown that when the timber was properly seasoned about one-third 
less time was required for treating it. All ties were marked with 
record nails showing the months in which they were cut and the treat- 
ment given them, and then placed in the track in order that their 
durability might be tested by actual trial. . 

Similar investigations are being made of railroad ties manufactured 
from the inferior oaks, the gums, and the beech of eastern Tennessee, 
Kentucky, Arkansas, and Mississippi. When seasoned these ties 
will be treated with preservatives and placed in service. More thor- 
ough seasoning in much shorter time has already been attained by 
improved methods of piling. ; 
A study of Loblolly and Shortleaf railroad ties is being made in 

eastern Texas. About 2,000 ties have been cut each month under the 
supervision of an agent of the Bureau. These ties were taken from 
different localities and from different parts of the tree. They are so 
marked that a record can be made of the differences they show in 
water content, weight, strength, durability, and absorption of pre- 
servatives. A tie yard has been provided by the railroad company, 
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to which the ties are hauled and where they are weighed and piled in 

order to determine what form of pile will give the best results. ‘The 

weights are recorded, and the ties are re-weighed at intervals of thirty 

days until air dry. From these tests accurate data will be obtained 

as to the time required to season Loblolly and Shortleaf Pine ties cut 
in any month of the year. 

In cooperation with the American Telephone and Telegraph Com- 

pany, the best methods for seasoning Chestnut telegraph and tele- 

phone poles are being thoroughly investigated. Fifty poles are cut 

each month, and under the supervision of an agent of the Bureau of 
Forestry are weighed and piled on skids to season. The poles are 
then weighed at intervals of thirty days to determine the rate of sea- 

soning. Each pole is marked with a dating nail designating the month 

in which it was cut. When the poles are thoroughly air dry they are 

placed in position by the company, each pole being marked with 
nails indicating the date of cutting and the date the pole was put in 
use. Since in common practice the green poles are placed directly in 

the ground, it is expected that considerable increase in the length of 
life of the poles will result from the seasoning. In December an 
experimental line of poles was put in place by the company under the 
direction of an agent of the Bureau. The butts of 100 poles were 
treated and the poles set up in cement and broken rock in order to 
determine the effect of the surrounding medium upon the durability 
of the poles. Untreated poles were similarly placed for the purpose 
of comparison. 

In southeastern Texas an exhaustive study is being made of the 
various methods of tie treatment in order to determine which is the 
most profitable for that region. Two years ago 8,000 ties were placed 
in the track of the Gulf, Colorado and Santa Fe Railvay. These ties 
are of 13 different kinds of wood. They are impregnated by 12 
separate processes in order to test the relative durability of each wood 
under each preservative treatment. A certain number of ties of each 
kind were put in the track without treatment. -All ties are marked 
with record nails indicating the kind of wood, the treatment which 
the tie has received, and'the date when it was placed in the track. 
These ties are examined every two months by agents of the Bureau. 
It has been noted that all of the untreated ties are already affected by 
decay. After another year thisexperiment will furnish, for the region 
in which it is made, reliable data for the length of life of ties of dif- 
ferent kinds, both when untreated and when treated under different 
processes. 

STUDY OF PROPOSED RESERVES. 

This work, which includes studies of the boundaries of existing 
National forest reserves and of proposed forest reserves as a basis 
for recommendations, has been undertaken under the request of the 
Secretary of the Interior upon the Secretary of Agriculture for 
advice upon technical questions involved in the administration of the 
reserves. 

In the summer of 1902 examinations and reports were made of the 
following proposed reserves and proposed additions to existing re- 
serves: 

Utah: Aquarius, Logan, Manti, Sevier, Salt Lake, Gunnison, and 
Beaver Forest reserves. 

California: Stony Creek, and additions to the San Jacinto, Lake 
Tahoe, San Gabriel, Pine Mountain and Zaca Lake Forest reserves. 
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Oregon: Blue Mountain, and addition to the Cascade Range Forest 
Reserve. 
New Mexico: Addition to the Gila River Forest Reserve. 
Of these the Logan, Aquarius, and Manti reserves have been created. 
Beginning with May, 1903, agents of the Bureau were in the field 

for examination and report on proposed forest reserves in New Mexico, 
Arizona, Utah, Colorado, Idaho, Washington, Oregon, and California. 
Itis intended to examine over 20,000,000 acres during the field season. 
Twenty-nine men were engaged in the field work. 

EXPENDITURES. 

The expenditures in forest products during the past year amounted 
to $42,098.07, or 14.4 per cent of the total appropriation for the Bureau. 

WORK FOR THE ENSUING YEAR. 

TIMBER TESTS. 

A station for timber testing has been established at Lafayette, Ind., 
in cooperation with Purdue University, and work will begin in Septem- 
ber. The first problem to be attacked will be a determination of the 
mechanical properties of Red Oak, White Oak, Hickory, and Red Gum. 
At the urgent request of manufacturers the question of the best sizes 
and kinds of timber for box boards will be thoroughly investigated. 
The Washington laboratory will continue the work begun upon Long- 
leaf and second-growth Loblolly pines. The New Haven laboratory 
will be occupied in a determination of the effect of moisture and vola- 
tile oils on the mechanical properties of timber. The effect of speed 
of loading upon the results obtained from timber tests will also be 
investigated. At the Berkeley laboratory tests of Red Fir will be con- 
tinued and tests of Western Hemlock and Redwood will be taken up. 

WOOD PRESERVATION. 

During the coming year studies already begun to determine the 
best methods for the seasoning and treating of timber by preservative 
processes will be continued. An exhaustive experiment will be made 
to determine the suitability after preservative treatment of Adirondack 
hardwoods for use as railroad ties. 

STUDY OF PROPOSED RESERVES. 

The study of proposed reserves and of the boundaries of existing 
reserves, which is now the most urgent piece of work before the 
Bureau, will be pushed as rapidly as its resources in men and money 
permit. 

RECORDS. 

FoREST LIBRARY. 

The usefulness of the forest library has grown steadily. During 

the year 664 books and pamphlets were added. The book catalogue 

was completed and now contains references to all books in the library 

of the Bureau of Forestry, to forest periodicals and serial publications 

in the Library of the Department, and to technical and other works 

of interest to foresters in the Library of the Department and in the 
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Library of Congress. Newspaper clippings to the number of 1,947 
were added and classified. Articles of interest in the lumber trade 
journals and forest periodicals were indexed. 

The collection of photographs now numbers 9,476. Of the 3,417 
photographs added during the year, 3,052 are views taken in 41 
States and Territories, while 365 were received from foreign coun- 
tries. These include collections from Australia, Austria, and Den- 
mark and valuable additions to the collections from Germany, India, 
and Switzerland. 

The collection of lantern slides, which was increased during the 
year by 782, has been greatly improved by the coloring of slides. 
Loans of 908 slides to assist in lectures on forestry were made to 28 
persons during the year. 

CORRESPONDENCE. 

The correspondence of the Bureau continued to increase greatly 
and exceeded that of the previous year by 75 percent. There were for- 
warded from the Bureau during the year 43,700 pieces of mail matter. 

MAILING LISTS. 

The mailing lists of the Bureau are the following: (1) A special list 
of libraries; (2) a list of representative newspapers; (3) a small for- 
eign list of scientific and governmental institutions; (4) a special list 
of persons engaged in forestry work in the United States; (5) a general 
list of persons interested in forestry. 

The first four lists, which number 3,008 addresses, receive all pub- 
lications of the Bureau as soon as they are available. To the general 
list are sent the reports of the Forester, reprints of the contributions 
from the Bureau of Forestry to the Yearbook of the Department, and 
circulars of information. Cards are also sent giving notice of the 
appearance of bulletins, with brief descriptions of their contents. 
Applications for bulletins made in response to the card notices are 
honored in the order of their receipt. The number of addresses on 
the general list at the end of the year was 8,778. 

PUBLICATIONS. 

During the year 18 new publications appeared, of which 237,000 
copies were printed. The bulletins were as follows: The Western 
Hemlock; A History of the Lumber Industry in the State of New 
York; Eucalypts Cultivated in the United States; The Woodsman’s 
Handbook, Part I; The Hardy Catalpa; The Redwood; Conservative 
Lumbering at Sewanee, Tennessee; A New Method of Turpentine 
Orcharding; Seasoning of Timber; and The Woodlot. The two circu- 
lars were: A New Method of Turpentine Orcharding; and Forestry 
and the Lumber Supply. Five reprints of Yearbook articles were 
issued, as follows: Grazing in the Forest Reserves; A Working Plan 
for Southern Hardwoods and its Results; Practicability of Forest 
Planting in the United States; Influence of Forestry upon the Lumber 
Industry; and Tests on the Physical Properties of Timber. There 
was also published the Report of the Forester for 1902. 
_ In addition to these publications 23 press bulletins were issued dur- 
ing the year, with a total circulation of 113,200 copies. 
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Reprints of 14 publications were made to the total number of 76,500 
copies. 

On July 1, 1903, 6 bulletins, including Part II of A Primer of For- 
estry, were in the hands of the printer. 

PHOTOGRAPHIC: LABORATORY. 

Since the beginning of the fiscal year the photographic laboratory 
has been fully equipped for work in all branches of photography. 
With these improved facilities it was possible, with the same person- 
nel as last year, to accomplish 25 per cent more work. The number 
of films and plates developed was 6,563; prints and copies made, 
15,473; mounts, 4,747; lantern slides, 746, and blueprints, 167—a 
total of 27,696 items of work performed during the year. 

INSTRUMENTS. 

The large increase in the field work of the Bureau made necessary 
the purchase of many additional instruments. The expenditure for 
instruments and field equipment during the fiscal year was $7,170.16, 
or 23 per cent of the total appropriation. 

SUPPLIES. 

Strict economy has been observed in the purchase of supplies, which 
were paid for entirely from the funds of the Bureau of Forestry. No 
supplies of any kind were furnished from the contingent fund of the 
Department. The expenditure for supplies was $9,752.59, or 34 per 
cent of the total appropriation. 

ACCOUNTS. 

The system of accounts introduced in the Bureau of Forestry at the 
beginning of the fiscal year 1902 has continued in operation, with 
extremely satisfactory results. 

DRAFTING. 

With the rapid extension of the field work of the Bureau the 
demands for drafting increased considerably and the employment of 
two additional draftsmen became necessary. The work consisted of 
making maps for working plans and planting plans; illustrations, dia- 
grams, and tables for bulletins of the Bureau; maps of forest reserves; 
maps of regions investigated; and entering silvicultural data upon 
maps. A record of all forest reserves, with their boundaries and 
descriptions, was kept posted, as heretofore. 

EXPENDITURES. 

The expenditures during the past year in records, which includes 
printing, instruments, su ‘plies, and rent, amounted to $90,264.55, or 
30.9 per cent of the total « propriation for the Bureau. 
The expenditures for Bureau supervision and control in salaries and 

traveling expenses amounted to $18,613.21, or 6.4 per cent of the total 
appropriation for the Bureau. 
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REPORT OF THE FORESTER. 

as a] 
U.S. Department or AGRICULTURE, 

Bureau or Forestry, 
Washington, D. C., September 28, 1904. 

Sir: I have the honor to transmit herewith a report of the work of 
the Bureau of Forestry for the fiscal year ended June 30, 1904, 
together with an outline of the plans for the work of the Bureau for 
the current fiscal year. 

Respectfully, Girrorbp PrincHor, 
Forester. 

Hon. James Wixson, Secretary. 

INTRODUCTION. 

During the past year the Bureau of Forestry has made notable prog- 
ress in the efficiency, compactness, and simplicity of its organization, 
in the quality and amount of its work, and in the actual number and 
relative proportion of trained men in its personnel. It has been more 
successful than ever before in spreading both a knowledge of practical 
forestry and the desire to practice it among owners of timberland, 
and in collecting and digesting information about American forests on 
which to base the rules for conservative lumbering in different locali- 
ties so as to make it pay. To the majority of forest owners forestry 
is necessarily a question of business, and the fact that the more pro- 
gressive lumbermen have come to realize this truth and to act upon it 
is full of promise for the perpetuation of the forests and hence of the 
lumber supply. The number and efficiency of foresters trained in 
American schools is greater than ever before, and forestry as a pro- 
fession is taking its legitimate place. Among the general public there 
is greater-interest in forestry than at any former time, and it is 
steadily growing. 

All this is encouraging, but the situation has another side. The 
available means to check forest destruction are increasing, but so are 
the forces which make for the obliteration of our forest wealth. Rail- 
roads are pushing steadily into new regions, bringing with them not 
only destructive lumbering but also fire, which is far more dangerous. 
The rise in the price of lumber and the dwindling supply of logs of 
the better grades both combine with the greater accessibility given by 
the new lines and lower rates of the railroads to make it profitable for 
the lumberman to extend his operations into regions farther and far- 
ther from his mill and his market. In addition, the rapid progress of 
settlement is constantly bringing the local market and the forest nearer 

169 



170 DEPARTMENTAL REPORTS. 

together, and the general consumption of- lumber is growing steadily 
with the increasing population and prosperity of the United States. 

It is evident that never before has forest destruction been so rapid 
as at present, that we have never been so near to the exhaustion of our 
lumber supply, and that vigorous nieasures have never been so urgently 
required as now. Judged in the light of its beginnings and opportu- 
nities, the progress of the Bureau of Forestry is perhaps not unsatis- 
factory. Judged in the light of the task which must be accomplished, 
if the United States is to escape the hardships of a prolonged lumber 
famine, its work bas scarcely begun. 

The problem of internal organization of the Bureau presented by 
the accumulation of data collected in the field was met by a thorough 
overhauling of the material now on hand and by new methods for 
bringing facts together and making them available in the most practi- 
cal way. These facts, furnished by field parties working in every 
part of the country, consist of field notes, reports, surveys, and 
hundreds of thousands of counts and measurements, besides per- 
sonal first-hand acquaintance with forest conditions in every part of 
the United States. How large a task the collection and working up 
of these facts was during the past year the statement of the work done 
by the section of Forest Measurements partly shows. The Bureau is 
now better equipped than ever before to handle and apply to practical. 
forest problems the scientific knowledge which it has, to direct its 
future studies along fruitful lines, and to bring the results of its 
researches into published form. 
A new classification of technical grades now applied in the Bureau 

is as follows: ; 
Forester; associate forester (chief of the ranking office and assistant 

to the Forester); assistant forester (chiefs of offices and men occupying 
positions of similar responsibility); forest inspector (chiefs of the rank- 
ing sections of offices and men in charge of independent lines of work 
of similar importance); assistant forest inspector (chiefs of sections of 
offices, except of the ranking section, and men occupying positions of 
similar responsibility); forest assistant (men who enter the Bureau 
through the examination for forest assistant and have not yet been 
given charge of independent lines of work); forest agent (men without 
civil-service standing in charge of subordinate lines of work); forest 
student (men whose service is temporary and educational in character 
and whose training in forestry is incomplete). 

Besides the work immediately centered, under the present scheme of 
organization, in the Office of the Forester, and which includes Reserve 
Boundaries, Cooperative State Forest Studies, Forest Law, and Edi- 
torial Work, the organization of the Bureau includes the subjects of 
Forest Measurements, Forest Management, Dendrology, Forest Exten- 
sion, Forest Products, and Records. 

RESERVE BOUNDARIES. 

During the field season of 1903 examinations for new forest reserves 
were made in nine States and Territories of the West. Twenty-two 
men were engaged in this work. In addition, an extensive examina- 
tion was made in Alaska. The general public recognition of the high 
character of the work has been and is most gratifying. 

The purpose of the reserve boundary work of the Bureau is two 
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fold. It is carried on, first, to prevent the destruction of forest growth 
on public lands hitherto unreserved where these lands will be perma- 
nently most useful to the communities interested in them if kept under 
forest, and, secondly, to bring about the elimination from reserves of 
land worth more for agriculture, mining, or other purposes. The 
public domain has been passing so rapidly into private ownership that 
it was at first necessary in many cases to act hastily in making forest 
reserves if anything worth reserving was to be secured. These 
reserves will be the remnant of the vast empire that lay beyond the 
Mississippi which can still be handed down asa national heritage after 
all the rest of the public lands worth having have become private prop- 
erty. But it is the avowed purpose of the Government to withdraw 
no land from settlement for forest reserves which can be put to better 
use in other ways, and examinations are therefore made by the Bureau 
to secure the correction of boundaries which include too much as well 
as to discover where additional areas should be included. 

One hundred and thirty-four maps in duplicate, or 268 maps in all, 
and 67 reports have been prepared in connection with reserve bounda- 
ries during the year. The total expenditure under this head was 
$60,282.91, including salaries, or 17 per cent cf the total appropriation 
of the Bureau. 

COOPERATIVE STATE FOREST STUDIES. 

CALIFORNIA. 

The study of the forests of California begun last year in cooperation 
with the State was continued, occupying 28 men for four months. 
The field work comprised the mapping and description of the forest 
on approximately 20,500,000 acres. The types of land mapped were: 
Timberland, woodland, brush, pasture, farm, burned (restocking and 
not restocking), and cut-over land (restocking and not restocking). 
The descriptions of the forest include an account of its composition 
and condition and a rough estimate of standing timber, with particular 
attention to the effects of fire, grazing, and lumbering. 

In making a study of the growth and value of planted eucalypts 
practically all the important groves in California were visited, and their 
rate of growth was determined. The results will show for the blue, 
red, manna, and sugar gums what growth and returns may be expected 
under various conditions in southern California. 
A study was made in the San Gabriel and San Bernardino forest 

reserves to determine the possibility of improving the cover of cha- 
parral on important watersheds. A reconnoissance was made of the 
entire area of the two reserves, but special attention was given to the 
Los Angeles, San Gabriel, and San Bernardino watersheds, which 
embrace the more important chaparral areas. The specitic questions 
considered were the conditions under which forest replaces chaparral, 
the character and composition of chaparral on various slopes and eleva- 
tions, the value of chaparral as compared with forest in water conserva- 
tion, and methods of improving the chaparral cover of the watersheds 
by protection and planting. 
The study is complete for the region named, and leads to several 

important conclusions, among which are the facts that there is very 
little tendency on the part of the forest to replace chaparral, but that 
chaparral replaces forest almost constantly as a result of fire; that the 
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two important methods of improving chaparral are protection from fire 
and planting; and that there is great need for both. Protection from 
fire must be assured first, since the success of planting depends upon 
it. Large areas in the interior of the mountains are especially in need 
of planting; because they lie at the head of important drainage basins 
and owing to recent fires are very nearly barren, although they for- 
merly bore excellent timber. Isolated areas can also be found on the 
exposed south front of the mountains, where planting is urgent and 
can be successfully accomplished. The study will be continued in other 
portions of California. 
A study of the replacement of the natural forest on denuded areas 

was in progress throughout the year in the Santa Barbara, San Gabriel, 
San Bernardino, and San Jacinto forest reserves. The most detailed 
work was done in the San Bernardino Reserve, where a field party 
worked during the winter months. Though the conditions present are 
in many ways similar, the mountains show extreme variations in forest 
reproduction. The main questions studied were the extent of forest in 
the past, the sufficiency of reproduction at present as compared with 
the necessary future forest area, the effect of fire upon forest repro- 
duction, the contest between forest and chaparral on burned areas, and 
the rate of growth of young forest trees. 

Taken with the chaparral study the results go far to establish the 
extent to which the mountain slopes on important watersheds are being 
covered by young timber. They alsa show the character of reproduc- 
tion in localities which, like parts of the San Bernardino Mountains, 
have been fully protected from fire, and on which young growth is 
thrifty and abundant. A third practical result of this work is to 
show upon what important watersheds the forest cover is extremely 
oor, and where efficient protection and extensive planting are pecu- 
iarly needed in order to restore the mountains to a safe condition as 
watersheds. 

The study of forest fires in California has been continued and is now 
nearly complete. Its results will be used in recommendations for the 
organization of a fire service which will reduce to the minimum the 
State’s losses by fire. 

MARYLAND. 

A descriptive study (conducted in connection with the work under 
Dendrology) was made, in cooperation with the Maryland geological 
survey, of the forests of Worcester County. Based upon this a detailed 
forest type map and report have been prepared for publication in the 
annual report of the State geologist. The study is important, partic- 
ularly as bringing out the commercial value of large areas of loblolly 
pine, which, owing to the presence of good local markets, may be 
profitably worked for fruit boxboards under a forty-year rotation. The 
report further deals with a classification of the woodland types, their 
extent, location, and composition, and with the available stand, con- 
sumption, and uses of timber. Recommendations for profitable man- 
agement, are also included. 

MASSACHUSETTS, 

At the beginning of the fiscal year the Bureau began, in cooperation 
with the Massachusetts Forestry Association, a study of forest condi- 
tions in Massachusetts. This study, while dealing with specific 
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problems of importauce in the State, was organized on the part of the 
association as a preliminary step toward the formulation of a State 
forest policy. 
An important part of the cooperative study has been a close exam- 

ination of the damage done the forest by fire and the effectiveness of 
present laws to secure fire prevention. The study of this subject occu- 
pied three months of field work in 1903. A comprehensive report has 
been submitted, which describes the damage from fire und the efficiency 
of present means of fire control, and proposes an entirely new fire law. 
A second part of the work is a study, the report upon which is now 

almost complete, of the forest planting which has been done on the 
watershed of the Wachusett Reservoir, near Clinton. This watershed 
gathers a large part of the water used by Boston, and was originally 
in large part open farm land. Within three years nearly 700 acres of 
open land nearest the reservoir have been planted toa mixture of white 
pine and sugar maple under a planting plan made by the Bureau. The 
forthcoming report is descriptive of the methods used in planting, the 
cost, and the results. The report gives a valuable exposition of prac- 
tical forest planting in New England. 

The results gained from the cooperative work have been used effec- 
tively in the Massachusetts State legislature in securing the passage of 
a law providing fgr a State forester. In consequence of the enactment 
of this law a forest system will now be established, and the Bureau’s 
cooperation with the State forestry association will be closed with the 
end of the fiscal year. 

New Hampsuire. 

The field work necessary to a study of the forests of northern New 
Hampshire, made possible by an appropriation of $5,000 by the State 
legislature and begun toward the close of the last fiscal year, has been 
continued and completed. The investigation covered the region north 
of Squam Lake and west to the farming lands along the Connecticut 
River, an area of 3,206 square miles, or approximately 34 per cent of 
the State. The lines followed by the investigation were—- 

(1) A study of the composition and quality of the forest, and an 
estimate of the present yield. . 

(2) A study of the characteristics of the more important trees and 
of the conditions of their successful reproduction. 

(8) A study of the methods and extent of lumbering, of its effect 
upon the forest, and of practicable means to improve the condition of 
cut-over lands. 

(4) An investigation of the value of the forest as a conserver of the 
water supply, made with the assistance of the Division of Hydrog- 
raphy, United States Geological Survey. 

(5) A study of the magnitude, the value, and the character of the 
lumber industry. 

The report, which will soon be published by the Bureau, includes a 
comprehensive and detailed description of the forest, and an exhaustive 
study of forest fires, with detinite recommendations for fire protection. 
Asa whole, it provides the means to answer questions of private and 
public policy in the management or disposition of forest lands within 
the region. 
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Hawa. 

In 1903 the legislature of Hawaii passed a bill providing for an 
insular forest service and creating a Board of Agriculture and For- 
estry, in the hands of which is placed the control of Territorial forest 
lands and the administration of forest affairs in the islands. Imme- 
diately upon its appointment the board sought the advice of the Bureau 
of Forestry in regard to the policy which should be inaugurated. The 
Bureau, to acquaint itself fully with the forest conditions and needs of 
the islands, detailed a representative to make a reconnoissance of the 
situation and to report with recommendations. The examination was 
made during August and September, 1903, and was followed by a 
report descriptive of the conditions and needs of the Hawaiian forests 
and recommending broadly a forest policy. The report was forwarded 
to the Board of Agriculture and Forestry, which has approved and 
adopted its recommendations. It was published as Bulletin No. 48 of 
the Bureau of Forestry and also in Vol. I, No. 4, of the Hawaiian 
Forester and Agriculturalist. 

On the nomination of the Bureau, Mr. Ralph 8S. Hosmer, in charge 
of the forest replacement work in the Bureau, was selected by the 
board as superintendent of forestry, in which position he will manage, 
under the direction of the board, the forest affairs ofthe islands. Mr. 
Hosmer began his duties December 15, 1903, but retains connection 
with the Bureau of Forestry as collaborator. . 

Work OF THE CoMING YEAR. 

In California map work will be continued until the whole State has 
been covered; forest-fire work will be completed; studies of yield and 
growth of western yellow pine and sugar pine will be made; prelim- 
inary working plans for the management of State forest lands will be 
prepared; a study of the lumber market in the State will be under- 
taken; and recommendations for forest legislation and concerning the 
management of State forest lands will be drawn up. 

FOREST LAW. 

The great and increasing public interest in forest questions has led 
to a multitude of requests on the Bureau of Forestry for information 
with regard to existing forest laws, and for suggestions as to practical 
State laws for the encouragement of tree planting, the protection of 
forests against fire, and the establishment and administration of State 
forest reserves. Such information and advice have been given when 
possible, and for that purpose a careful study of forest legislation has 
been made during the last year. As a result, a bulletin containing an 
annotated compilation of the Federal and State forest laws in force 
July 1, 1904, together with carefully prepared suggestions based on 
the present experience of the Bureau, is now nearly ready for printing. 

aca EDITORIALIIWORK. 

The editorial work of the Bureau includes the final revision of 
reports, the supervision of publications in the course of printing, and 
the giving out of such information of practical or educational value 
concerning forestry and the work of the Bureau as can best be diffused 
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through the periodical press of the country. It is believed that along 
this last line there is opportunity for a large inciease in the service 
rendered by the Bureau as a source of useful knowledge, and steps 
have accordingly been taken to provide for the more frequent issue of 
press bulletins and to utilize more effectively this important and eco- 
nomical method of diffusing some of the information which the inves- 
tigations of the Bureau supply. 

In the revision of reports there has been a gain in effectiveness 
through closer internal cooperation to.secure the most careful criticism, 
combined with plans for classifying, collating. and elaborating the 
material now on hand, and it is being followed by a decided increase 
in the amount of useful information made public by the Bureau, 
oa by the maintenance of a high standard in originality and 
value. 

FOREST MEASUREMENTS. 

Under the distribution of work in the Bureau which became etfec- 
tive at the beginning of the fiscal year, forest computation, forest 
maps, and silvics were assigned to Forest Measurements. 

Forrsr CoMPUTATION. 

During the year the section of Forest Computation handled the 
results of 24,498 acres of valuation surveys, 33,205 analyses of trees, 
16,090 height measurements, and 2,321 taper measurements. These 
data were collected in the preparation of eight working plans, studies 
of five commercial trees, two cooperative State forest studies, and five 
investigations of local problems in forest extension. They represent 
forest conditions in twelve States, and furnish information regarding 
thirty-nine species. Final tables of volume, height, age, and yield 
have so far been computed for twenty-two species. In addition to the 
computation of field measurements, the section now puts into final 
form all results which require computation obtained by the Bureau. 
These included during the past year, in addition to miscellaneous 
results, the data obtained in timber tests and in studies of the best 
methods for the preservation of commercial timbers. In spite of a 
decrease in its force, the section of Forest Computation handled notably 
more data in the year 1904 than in 1903. 

Forest Mars. 

To the section of Forest Maps is intrusted the making of maps, 
drawings, and diagrams, the custody of such as are not required for 
constant use, and the development of the best methods of mapping 
forest data collected by the Bureau. During the past fiscal year this 
section has completed approximately 250 maps and copies and 300 mis- 
cellaneous drawings. ‘These have included the preparation of maps 
for working plans and planting plans, maps illustrative of the condi- 
tions influencing forest extension, and maps recording general land 
and forest conditions. Among the subjects illustrated by drawings 
and diagrams were timber-testing and wood-preserving apparatus, 
methods in tree planting and in forest management, and exhibits of 
the Bureau at the St. Louis Exposition. This work was supplemented 
by the plotting of valuation survey lines and forest surveys generally, 
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the computing of forest areas, the mounting of maps, and the classifi- 
cation of the map records of the Bureau. 

SILVICS. 

The section of Silvics compiles and digests all silvi¢ information 
obtained by the Bureau. This work has gone far enough to equip 
each man who will take up the study of a commercial tree during the 
coming season with a comprehensive record of the data already 
obtained, thus leading to added effectiveness in further work and to 
the early publication of results. 

Work FOR THE Enstine YEAR. 

The computation of the field results of the Bureau by the section of 
Forest Computation will continue, as will the preparation of maps, 
drawings, and diagrams in the section of Forest Maps. Through the 
section of Silvics, a definite system is being perfected and applied for 
the classification, under forest trees and forest regions, of all knowl- 
edge obtained by the Bureau concerning the behavior of trees in the 
forest. 

EXPENDITURES. 

The total expenditures during the year under the head of Forest 
Measurements were $21,492.33, or 6 per cent of the total appropriation 
of the Bureau. 

FOREST MANAGEMENT. 

Pusiic Lanps. 

The act of June 27, 1902, known as the Morris bill, provided that 
231,400 acres should be selected by the Forester from certain lands of 
the Chippewa Indian Reservations in northern Minnesota, which should 
eventually become a National forest reserve. It was further specified 
that 200,000 acres of the designated total should be pine land, 95 per 
cent of the standing timber on which should be sold at public auction, °° 
to be removed under such regulations as the Forester should prescribe; 
that 25,000 acres should be selected from lands classed as agricultural 
land; and that the remainder, or ten sections, should be reserved from 
both settlement and the sale of timber. Work under thisact has gone 
on steadily during the year. The ten sections have been selected and 
the selection has been approved by the Secretary of the Interior, their 
outer boundaries have been surveyed and marked plainly upon the 
ground, and notices against fire and cutting have been posted every 40 
rods along these boundaries. The 5 per cent of timber to be left 
standing has been selected and marked upon approximately 55,000 
acres. The timber to be removed was sold last December at public 
auction. In view of the fact that this timber is to be cut and removed 
under rules and regulations prescribed by the Bureau, it is worthy of 
note that the price paid for it is reported to be higher than has ever 
before been obtained for a considerable. body of white pine timber, - 
and in particular that it was higher than the price paid for similar 
timber adjacent, but not subject to the rules of the Forester. 
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Privatrt LAnps. 

During the pe year 136 applications were received for advice and 
assistance in the management of private forest lands under the offer of 
cooperation with private owners made in Circular 21. Forty-seven of 
these were for timber tracts, with a total area of 3,872,321 acres, and 
89 were for woodlots, with a total area of 6,609 acres. 

The total avea of private lands for assistance in the management of 
which application has been made since the publication of Circular 21 
is 9,500,024 acres, of which 9,478,265 acres are in timber tracts and 
21,759 acres are in woodlots. 

. Preliminary examinations were made during the year of 25 timber 
tracts in the States of New Hampshire, West Virginia, Kentucky, Ala- 
bama, Louisiana, Texas, Idaho, Washington, and Wisconsin, and in 
the Territory of Arizona, covering a total area of 321,894 acres. 

The preparation of detailed working plans for eight of these tracts 
was recommended and the recommendation approved by the owners. 
The estimated cost of these plans to the owners is $14,450. 

WORKING PLANS FOR WOODLOTS. 

In response to applications from owners of woodland, working plans 
based upon thorough study on the ground were made for 68 woodlots, 
with a total area of 18,718 acres, in the States of Maine, New Hamp- 
shire, Vermont, Massachusetts, Connecticut, New York, Pennsylvania, 
New Jersey, Delaware, Maryland, Virginia, Ohio, Indiana, and Mich- 
igan. The purpose of the woodlot work is to assist the farmer or 
other owner in applying such management to his woodlands as will 
make them most productive and profitable, and to encourage by exam- 
ples of forest management a more general understanding of the sim- 
pler principles of forestry. In almost every case owners have asked 
help of the Bureau because they had intelligent interest in the manage- 
ment of their forests and definite problems of their own to solve, as, 
for example, how and where they may best cut theirannual supply of 
cord wood. 

The wishes of the owner with regard to his forest, the amount and 
nature of the timber that was annually required or that could be sold, 
and the cost and facilities of labor and transportation are important 
considerations in these working plans. In every case a careful study 
of the forest was made on the ground. Sample areas weve selected, 
and the trees on them were marked for cutting. These cuttings, both 
on the sample areas and in other portions of the forest, have in the 
great majority of cases been carried out at once, often with great skill 
and thoroughness. 

WORKING PLANS FOR TIMBER TRACTS. 

The field work for detailed working plans was completed during the 
year upon eight tracts, with a total area of 1,068,000 acres, in Minne- 
sota, New Hampshire, West Virginia, Alabama, and Texas. The total 
amount estimated as the cost of these working plans to the owners was 
$13,150, and the total actual cost to them was $12,539.57. 
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MINNESOTA, 

One of these working plans was for a tract of 65,000 acres in St. 
Louis County, Minn. The forest, which is typical of much of the 
remaining pine forest of the Lake States, consists chiefly of white and 
Norway pines. About two-thirds of the area is pine land, and the 
remainder hardwood land and swamp. Nearly one-half of the mer- 
chantable pine forest has been lumbered. The lumbered lands are now 
totally unproductive, and future crops of timber can not be expected 
from them within a reasonable time. 

The field work occupied a party of nine men for three months, and 
included a careful determination of the rate of growth and merchant- 
able volume of white and Norway pines, and the time required to 
produce a second crop of merchantable timber under conservative 
management. It is important in the management of this tract to 
secure reproduction of white pine.after lumbering. The working plan 
provides for leaving a sufficient number of seed trees to insure repro- 
duction without appreciably curtailing the present cut of timber, and 
outlines a practical system for protecting the logged-otf lands from 
fire, which is essential to the successful management of the tract. 

ALABAMA. 

Two timber tracts in Alabama were selected for the preparation of 
detailed working plans with special reference to the work which the 
Bureau is doing in the Southern pine belt. The working plans were 
completed during the year. The smaller tract covers an area of 30,000 
acres, and lies in Coosa County. The larger tract comprises 75,000 
acres, situated mostly in Bibb County. The forest on both tracts, 
which are owned by the same lumber company. consists almost entirely 
of longleaf pine, and is virgin timber of excellent quality. The 
smaller tract is now being lumbered. The timber from the two tracts 
will be cut at separate mills, and the lumbering will require a period 
of twenty-five or thirty years. 

The company wishes to leave the basis for a second crop of timber, 
in order to lumber a second time at the close of present operations. 
The working plan shows that this result may be accomplished by adopt- 
ing a diameter limit of 18 inches, and cutting no smaller trees. 

The tield work on both tracts required the services of nine men for 
five months, and included the actual measurement of all trees on 5 per 
cent of the area. One thousand felled trees were measured to deter- 
mine the rate of growth of longleaf pine and the volume of trees of 
different diameters. These data afforded the basis for an accurate 
estimate of the present cut of merchantable timber, as well as of the 
young trees which will remain on the ground after lumbering and the 
annual growth of timber on cut-over lands. 

The working plan recommends changes in the present methods of 
lumbering which will practically prevent the destruction of promising 
young trees and will increase the quantity and improve the quality of 
the next crop. It outlines an inexpensive scheme for protecting lum- 
bered lands against fire, which will insure the successful reproduction 
of the pine after lumbering, and will provide for a second and suc- 
cessive crops of timber from the same lands. 
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TEXAS. 

During the year the field study of a tract of longleaf pine forest in 
southeastern ‘Texas, begun in 1903, was completed. The total area 
covered by this working plan is 800,000 acres. The collection of data 
ne oe ae oe menabout four months. The results secured 
will be of great value in preparing working plans for longleaf pine 
lands rea shone the South, caitee ee © , 

The measurements of 8,000 felled trees afford the basis for unusually 
reliable tables of merchantable volume and rate of growth of longleaf 
pine. These tables, combined with the results of the 19,076 acres of 
standing timber actually calipered, give an exceedingly accurate esti- 
mate of present and future vields of merchantable timber on longleaf 
pine timberlands under similar conditions of growth. 
A part of the work was a detailed study of the waste in logging long- 

leaf pine, in merchantable timber left in tops, windfalls, supposed culls, 
and high stumps, in destruction of young growth, and in the use of 
thrifty trees for skid poles and corduroy. An estimate of this waste 
was reached by survey and measurement on 330 acres of lands recently 
cut over. The results show that the great bulk of the waste is in 
merchantable timber left in tops, which averaged 667 board feet per 
acre. The smallest merchantable log was taken to be 16 feet long, 
with atop diameter of S inches. Proof that this timber was merchant- 
able was obtained by marking logs cut from a similar class of timber, 
following them through the mill, and grading the lumber sawed from 
them, which in no case ran under No. 2 common. 

WEST VIRGINIA. 

A working plan was made for a tract of about 60,000 acres selected 
from 250,000 acres of rough mountain land in West Virginia. Ten 
men worked in the field for a period of three months. The forest is 
composed of hardwoods, hemlock, and spruce. All of the hardwood 
and mixed hardwood and hemlock forest has been heavily cut over, 
and the hardwood and spruce forest has been culled. The forest of 
pure spruce has been cut here and there. Destructive methods of log- 
ging and forest fires have left cut-over lands in a very unsatisfactory 
condition. The owners wish to know whether the condition of the 
remaining forest is sufficiently promising and the production of timber 
great enough to justify further logging and holding all or a portion of 
the area for the future production of timber and railroad ties. 

The field work included a valuation survey of the 60,000 acres 
selected for study, the collection of data upon the rate of growth of the 
principal species, and an estimate of future yields of timber under 
conservative forest management. The data collected in the field are 
now being computed, and a map is being made of the Williams River 
watershed, showing the yield of merchantable timber on each stream, 
areas recommended for immediate logging, and the location of the 
railroads and mills which will be necessary to market the timber. 

NEW HAMPSHIRE, 

A working plan was made during the year fora tract of 25,000 acres 
of forest and abandoned farms in Sullivan County, N. H. The field 
work for the working plan occupied a party of seven men two and 
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one-half months, and furnished an estimate of the standing timber and 
the rate of growth of the principal species. With these data at hand 
it was possible to determine the amount of timber which may be cut 
annually without exceeding the actual production of the forest. 

Market conditions are such that this annual production can be har- 
vested in the form of thinnings and improvement cuttings, and a sys- 
tem of cuttings has been outlined which will gradually better the 
silvicultural condition of the forest and insure the reproduction of 
the desirable species. The successful application of the treatment 
advised requires the skill of a technically trained man, and a resident 
forester has been engaged by the owner. 

Another tract of 2,500 acres in Grafton County, N. H., presents a 
problem in forest management which is exceedingly common in that 
State. The mixed forest of spruce, balsam, and hardwoods has been 
largely cut over, chiefly for the softwoods. Repeated cutting has 
reduced the proportion of the valuable spruce. The owners propose 
to hold this tract for the production of timber for the boxboards which 
their manufacturing business requires, and wish to manage the forest 
in such a way that its composition will be improved and its highest 
productive capacity maintained. 

The field work occupied a party of six men for two months. Two 
types of virgin forest, three types of culled forest, and three types of 
second growth on land formerly cleared were distinguished and care- 
fully mapped. A detailed system of thinnings and improvement cut- 
tings, which will favor the reproduction of softwoods and improve 
the composition and condition of the forest, was outlined for each type. 
The working plan contained also an estimate of the amount of timber 
which may be safely removed, and recommendationsas to where cuttings 
should be made for the next ten years. 
A third tract in New Hampshire includes 10,000 acres in Coos County, 

in the heart of the White Mountains. Field work on this tract re- 
quired the services of four men for two months, and a forester has 
been engaged by the owners to direct the work of carrying out certain 
of the recommendations of the working plan. The forest has been 
lumbered for the softwoods, and has greatly deteriorated as a result 
of the severe fires which have followed lumbering. 

The chief object of the working plan was to devise a scheme for 
protecting the tract against forest fires. This includes a system of 
patrol to prevent fire, and the construction of fire lines as bases from 
which to fight fires which are not discovered in time to be easily 
put out. 

The forest types were mapped, and thinnings and reproduction cut- 
tings for the improvement of the forest were recommended for those 
types in which cutting can be done without financial loss. The work- 
ing plan includes an estimate of the yield of merchantable timber 
which can thus be cut, a plan of administration for the management 
of the forest, and detailed directions for work on each compartment. 

STUDIES OF CoMMERCIAL TREES. 

The scope of the studies of commercial trees was greatly enlarged 
during the year, to include, besides the determination of volume and 
yield, investigation of their commercial possibilities, and to make the 
results applicable throughout their entire commercial range. 
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BALSAM. 

The study of the balsam fir, begun in 1902 in New York State, was 
continued last year in new parts of that State and extended to various 
localities in Maine, New Hampshire, and Vermont, thus completing 
the study of this tree throughout the whole range of its commercial 
distribution. Eight men were engaged upon this work for three 
months. 

The study of this species was timely, because of the constantly 
increasing use of it by the pulp and lumber industries as a substitute 
for spruce. The large volume of data obtained regarding the occur- 
rence, cut, growth, yield per acre, and fitness of balsam fir for wood 
pulp and lumber will furnish much information of practical value. 

BIRCH AND ASPEN. 

A study was made of the white birch and aspen on burned-over and 
cut-oyer land in Maine, which required the services of ten men for two 
months. The increasing use of both woods in the trades-—particularly 
the use of aspen for construction purposes—has produced a demand 
that now gives these once worthless trees a decided commercial impor- 
tance. They almost invariably seed and take possession of burned-over 
land before other species can obtain a foothold, and the stands are even- 
aged. A great many sample plots were carefully measured in stands 
of various ages, from seedlings coming up on land burned four months 
before to old trees past maturity. Averages were thus obtained for 
all stages of growth, from which tables of yield were made which will 
be of great assistance to timberland owners in managing their lands, 
since from them they can find just how much timber their stands con- 
tain during each five-year period from seedling to maturity. 

The uses to which these woods are now put and to which they may be 
put were carefully.studied, and tests of their physical properties were 
made which it is hoped may bring them into even more prominent use. 

Studies of important commercial hardwoods in ‘North Carolina and 
Tennessee were continued during the year, occupying ten men organ- 
ized in two parties for three months. 

White pine and hemlock in Tennessee were added to the commercial 
trees studied in the southern Appalachians. 

RED GUM. 

During the winter the Bureau of Forestry carried on a study of the 
red gum in the South. The object of this study was to find out the 
actual commercial value of this hitherto little used wood, and to study 
its reproduction, rate of growth, and silvicultural characteristics. The 
region covered was the hardwood bottomlands of the Mississippi 
River and the lowlands along the Atlantic coast. The field work 
covered three months, and employed ten men. 

The red gum grows on the hardwood bottomlands of the southern 
rivers. These lands are alluvial in character, and the soil is extremely 
fertile, making the land of great value for agriculture when cleared 
and drained. ‘The growth of all the more important species of swamp 
timber trees is extremely rapid, and the object of this study was in 
part to determine how far practical forestry could be applied to these 
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lands. A market study of the gum was carried on in connection with 
the field work, and the value of the wood and best methods of han- 
dling it were ascertained. In the past the gum has been considered a 
very inferior wood because of the difficulties in handling and season- _ 
ing it. The boards tend to warp and twist. By care in drying, 
however, these defects can largely be overcome, and it is hoped that 
the present study will be of value in establishing this wood more 
firmly on the market. The wood is used chiefly for boxes, flooring, 
furniture, and interior finishings. 

RAILROAD TIES. 

The available supply of timber for railroad ties is rapidly dwin- 
dling away, and therefore it grows more important every day to find a 
cheap and still abundant material. With this aim in view the study 
of loblolly pine, which has been carried on in many parts of the South, 
was taken up in Texas, where the great area of young growth of lob- 
lolly pine furnished for this purpose an unexcelled opportunity. Par- 
ticular attention was paid to the yield of loblolly pine land in ties and 
the advisability of holding it as a permanent investment for raising tie 
timber, as well as to the possibilities of avoiding the waste coupled 
with tie making and introducing economical methods of management 
of loblolly pine forests for ties. 

THE MONEY VALUE OF A TREE. 

A piece of work along entirely new lines is the determination of 
the money values of trees of different sizes, by selecting trees in the 
woods and following the logs through the mill to learn the amounts 
and grades of lumber they saw out. The result is a striking demon- 
stration of the rapid yearly increase of small trees in actual cash 
value, and hence of the wisdom of preserving them. ‘This determina- 
tion has now been made for longleaf pine in Alabama and Louisiana, 
and for yellow birch, sugar maple, and beech in New York. 

Work FoR THE Ensuinc YEAR. 

WORKING PLANS. 

At least cight working plans will be prepared during the coming 
year. They arc as follows: ‘ 
A working plan for a small tract in New Hampshire, chiefly impor- 

tant for the excellent opportunity it will afford to study methods of 
logging the mixed forest of white pine and hardwoods in such a way 
as to increase the proportion of the valuable white pine in. the next 
crop. Under proper management the natural reproduction of white 
pine may be greatly increased. 
Two working plans for tracts in West Virginia, where the important 

problem of management is to provide a continued supply of cheap 
mining timbers. The chief object of the working plans will be to 
devise a system of logging by which the annual requirement for min- 
ing timbers can be supplied without overcutting the forest. 
A working plan in Kentucky fora tract of 40.000 acres of hardwood 

forest, which the owners wish to hold mainly for the permanent pro- 
duction of railroad ties. This is a problem which is rapidly assuming 
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A ori but as vet little accurate information is available on the 
subject. 
A working plan in Alabama, including a study of less wasteful 

methods of lumbering white oak and hickory. 
Conservative management of a forest of mountain cedar is the chief 

problem of a working plan fora tract of 20,000 acres in Paloduro Can- 
yon, in western Texas. Wise use of the forests of this valuable tree 
isa matter of the greatest importance over a vast area of otherwise 
treeless country in the Southwest. , 
Two working plans, one in Washington and one in Idaho, will be 

made for very large tracts, in one case of two million acres, and in the 
other of over one million. The problem here is not, as is often the 
case in the East, so much to increase the yield of the forest as it is to 
devise modifications of logging which will prevent the total destruction 
of the productiveness of lumbered lands. These working plans afford 
the opportunity to make practical application of the studies of those 
Western commercial trees which the Bureau has made as the founda- 
tion for effective work in actual management. Continued attention 
will be given to the preparation of working plans for woodlots. The 
unique opening which this line of work affords for spreading among 
small owners, whose holdings are so important in the aggregate, a knowl- 
edge of how to get the most out of their woodland, gives special impor- 
tance to these studies. 

STUDIES OF COMMERCIAL TREES. 

The purpose of the Bureau in its commercial tree work during the 
coming year is to complete as rapidly as possible the studies of those 
trees for which sufficient mathematical data have been collected. This 
will be done by giving to trained men the task of making practical 
application to specific problems of the large amount of information 
now on hand. The studies to be thus completed during the year are 
for yellow poplar, white, black, red, and chestnut oaks in the South, 
sugar pine in California, lodgepole pine in Montana and Idaho, and 
western yellow pine. 

EXPENDITURES. 

The total expenditures during the year under the head of Forest 
Management were $42,636.67, or 12 per cent of the total appropriation 
of the Bureau. 

DENDROLOGY. 

Forest DisrtrRiBUTION AND RESOURCES. 

FORESTS IN LONG ISLAND COUNTIES. 

A descriptive forest study of Suffolk and Nassau counties, Long 
Island, N. Y., was begun and completed during the year. Its object 
was to supply information as to the desirability of a State forest 
reserve in that region. The report will be accompanied by a type 
forest map, and will contain the results of a thorough study of the 
forest conditions of these counties, with special attention to the eco- 
nomic value and importance of existing forest growth as a protection 
to local water supply. 

15236—05——3 
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MISSOURI SWAMP FORESTS. 

A report which concludes the study of Missouri swamp forests in 
progress at the beginning of the fiscal year was completed on June 30, 
1904. It contains a discussion of the influences which affect the distri- 
bution and growth of bald cypress, red gum (Liquidambar), and black 
gum and cotton gum yssa). The information given will be of value 
in connection with other investigations of these species, and forms a 
useful contribution to a knowledge of the little known silvical require- 
ments of these commercially important trees. 

CALIFORNIA BIG TREES AND BRISTLE-CONE FIR. 

Field studies have been finished and progress has been made toward 
the completion of reports on the above California species. 

PACIFIC COAST TANBARK TREES. 

The study of the distribution of Western tanbark oaks and of 
other tanbark trees was continued, together with a study of the tan- 
ning industry dependent upon these trees for tanning materials. Par- 
ticular attention was given to mapping the range of the principal 
tanbark oak of the coast region and to the available stand, silvical 
requirements, and aids to reproduction on cut-over areas. Upon this 
information will be based important recommendations for a sustained 
yield of a tanning material which is indispensable to the Pacific leather 
industry. 
Through hearty cooperation of Pacific bark dealers and tanners, a 

very large number of bark samples was collected for chemical analy- 
ses, which have been made by the Bureau of Chemistry. The unex- 
pected discovery of several ditferent types of bark, which yield widely 
varying quantities of tannin, led to the extension of the study consid- 
erably beyond the original plan of investigation. This study should 
prove exceptionally profitable in determining the requirements and the 
special forms of this species which produce the largest percentage of 
tannin. 

In connection with a study of various oak barks much used to adul- 
terate the standard bark, one or two untried kinds were found which 
are of genuine value. The possible future use of the abundant alder 
barks of the coast region has also been under investigation. 

OHIO HARDWOOD FORESTS. 

The study of this subject was terminated during the year. Valuable 
notes and data resulting from experiments on the water content of 
green and of air-dried saturated woods were secured. 

TURPENTINE ORCHARDING. 

The work, which the Bureau undertook three years ago, of replac- 
ing the ruinous ‘* box” system of turpentining by a less injurious but 
equally productive system has been practically completed. The actual 
results obtained under the cupand gutter system are far beyond what was 
anticipated. They consist in a yield of nearly 40 per cent more turpen- 
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tine by the new than by the old method, the production of uniformly 
high grades of rosin, and, what is of the most vital importance to a 
continued existence of the American naval stores industry, in an indefi- 
nitely prolonged working life of turpentine orchards. The old system 
of turpentining was rapidly exterminating the pine forests tapped, and 
extinction of the naval stores industry was acknowledged by intelligent 
operators to be imminent. Ona conservative estimate the Bureau’s 
service in this work has added to the annual naval stores product an 
increased value of about $7,000,000, at a total cost of less than $14,000, 
and in addition has removed the greatest single cause of Southern 
forest destruction. The new system is now in very general use 
throughout the turpentine belt, and in the hands of as many operators 
as could secure the required equipment. 

TURPENTINE DISTILLATION. 

A study of European methods of distilling crude resin was made 
abroad during the year, and it has shown the need of experiments here 
for the purpose of improving American stills, which at best give 
unnecessarily impure spirits. Rosin and rosin oil are, through faulty 
construction and manipulation of our stills, commonly driven off with 
spirits of turpentine, thus becoming impurities in the latter. The 
presence of these was discovered when the Bureau began its preliminary 
studies of turpentine adulterants. The most improved turpentine stills 
in France are fitted with thermostatic regulators and operated by men 
of trained intelligence. The result is that uniformly pure grades of 
spirits and rosin are produced. ‘The majority of American stills are 
without temperature gauges, and are operated by untrained nen who 
have merely learned to apply certain rough, empirical tests. The results 
are impure and varying grades of spirits and rosin. 

The distillation of rosin oi] was found to be a paying and extensive 
industry in European countries. American consumers at present 
import nearly all of the considerable quantities of rosin oil used here. 
It is believed that this demand could be profitably supplied hy home 
production. , 

DENDRO-CHEMICAL INVESTIGATIONS. 

A laboratory study of turpentine adulterants was concluded in 
August, 1903, and-the preparation of a report on methods of detect- 
ing their presence is under way. The subject is one of much impor- 
tance to naval-stores dealers, who are now greatly embarrassed by their 
inability to detect spurious turpentine. The results of laboratory 
studies of native and exotic gums, resins, tanbarks, and pulp-wood 
fibers have been embodied in a report by Dr. H. W. Wiley, Chiet of 
the Bureau of Chemistry, which concludes the investigations begun in 
cooperation by the Bureaus of Chemistry and Forestry three years ago. 

BASKET WILLOW STUDIES, 

A half-acre plantation of 5,000 willow cuttings established on the Poto- 
mac Flats in the spring of 1903 for the purpose of testing the fitness of 
different native and exotic kinds for basket work, and particularly for 
determining the relation of close and wide planting to the production 
of high-class basket rods, yielded valuable results, which were em- 
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bodied in a bulletin on the basket-willow industry. Further plantings 
on the Arlington Experimental Farm have permitted a wider range of 
experiments, which are establishing other important facts. It is 
intended to embody these in a circular to be issued during the coming 
winter. 

STUDY OF SUGAR-MAPLE GROVES. 

A careful field study was made in the eastern sugar-making districts 
of the needs of typical old forest-grown sugar-maple groves, and of 
the treatment required to convert dense seedling and pole-maple 
thickets into future sugar bushes. The results form the basis of help- 
ful instructions which have been incorporated in the bulletin on the 
maple-sugar industry previously prepared for printing. 

EXPOSITIONS. 

The Bureau’s forest exhibit at the Louisiana Purchase Exposition, 
St. Louis, Mo., was installed in May, 1904. An indoor exhibit covers 
5,000 square feet of floor space and comprises some 12 special features. 
Large photographic transparencies and colored bromide enlargements, 
relief maps, charts, timber and other specimens, instruments, ete., 
afford a complete survey of typical forest conditions and of the use of 
the forest and its destruction in the United States, as well as an expo- 
sition of the principles and practice of forestry as applied by the 
Bureau of Forestry. An outdoor exhibit covering 24 acres illustrates 
tree-planting plans for farm woodlots and windbreaks adapted to dif- 
ferent parts of the country and forest nursery methods. The allot- 
ment for preparing the display was $7,5WU. 

Forrest Linrary AND PHOTOGRAPHS. 

The forest library contains 4,227 books and pamphlets, of which 543 
were added this year. The forest photographic collection comprises 
13,860 mounted and classified pictures and 2,320 lantern slides; 4,384 
photographs and 502 slides were added this year. Photographs are 
taken in connection with the Bureau’s field work, and constitute invalu- 
able records for reference. 

During the year 1,676 photographs (mainly unmounted) were given 
to educational institutions and to individuals for use in illustrating 
books and magazines and newspaper articles on forest subjects and in 
educational work, and 635 lantern slides were loaned. The requests 
for loans and gifts were from 27 States and + foreign countries and 
from 26 educational institutions. 

Foreign forest photographs were obtained hy exchanging sets of 
American pictures for those of other countries. Seventy-five sets of 
our photographs were sent and 73 sets received in exchange. In addi- 
tion, upward of 200 foreign and home pictures have been presented 
to the collection by correspondents and friends of the Bureau. Notable 
among these is a valuable set of Chilean pictures from Mr.H. J. Elwes, 
of London, England; Georgia, Florida, and Texas views from Mr. R. M. 
Harper; and photographs of Michigan pine forests from the State agri- 
cultural college. A tabular record of the regions and subjects covered 
hy the Bureau's photographs, now in preparation, will assist a system- 
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atic extension of photographic records over regions not now covered, 
and at the same time will prevent useless duplication. The photo- 
pepe laboratory work will hereafter be in charge of the Office of 

ecords. 

CORRESPONDENCE. 

Three thousand eight hundred and fifty communications were pre- 
pared in response to correspondence, as against 3,650 the preceding 
year. A large number of wood and other tree specimens were received 
for identification, particularly from manufacturers, builders, and archi- 
tects. Repeated attempts of certain manufacturers and contractors to 
substitute spurious for standard wood materials led to appeals to the 
Bureau of Forestry for expert information, which has been promptly 
ae Several serious impositions upon consumers have thus been 
averted. 

EXPENDITURES. 

The total expenditures during the year under the head of Dendrology 
were $24,155.97, or 7 per cent of the total appropriation of the Bureau. 

Work FoR THE Ensurne YEAR. 

A revision of Bulletin No. 17, ‘‘ Check list of the forest trees of the 
United States,” will be made to secure the addition of new and hitherto 
unrecorded tree species, the revision and extension of the list of com- 
mon names of trees, and a revised statement of the geographical ranges 
of trees. Brief popular descriptions of species will constitute a new 
feature of the revised bulletin. 
A series of bulletins descriptive and illustrative of indigenous and 

naturalized tree species in the United States will be begun. 
A study of the acacias growing in the United States will he con- 

tinued. Special attention will be given to the identification of species, 
their requirements with respect to soil and climate, and the economic 
uses of their wood and bark. The species which grow here give 
promise of great usefulness in arid southwestern regions because of 
their rapid production of fuel and their excellent tanbark. 

Another study proposed is that of eucalypts suitable for cultivation 
in regions of little frost. A number of species of economic use are 
believed to be adapted for growth in the South Atlantic and Gulf 
States, and possibly in the Middle States, in which the species now 
cultivated in this country can not be successfully grown. The prepa- 
ration of a bulletin descriptive and illustrative of these eucalypts is 
planned. 

The ranve, habitat, and future usefulness of the insufficiently known 
Parry pine, Torrey pine, and swamp pine will be investigated. The 
ability of these trees to thrive and to propagate unaided both in 
extremely arid and in wet situations, unsuitable for other species, indi- 
cates their great usefulness for cultivation in treeless regions of the 
Southwest. 
A study will be made of the range. habitat, and reproduction of 

cascara buckthorn, and of the relation of the existing stand to the 
demand for and production of bark. This little-known tree has 
become highly important in Oregon and Washington for the commer- 
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cial value of its bark, for which there is a widespread, permanent, and 
increasing demand. The extensive collection of bark now threatens 
the commercial disappearance if not the complete extermination of the 
species. Consumers are extremely solicitous for the future of an 
established industry. A careful investigation would permit recom- 
mendations looking to a maintenance of the supply. 

Experiments vill be made to determine the minimum wound neces- 
sary in tapping pine trees to produce a maximum yield of turpentine 
and rosin. It is believed that the experiments planned will result in 
a system of chipping which will increase the life of turpentined trees 
without decreasing their yield of naval stores. 

Experiments with basket willows will be continued on the Arlington 
Experimental Farm to determine the best methods of culture and 
spacing for the production of high-grade basket rods. Both native 
and exotic willows will be tested with special reference to the soil and 
management required to secure the best quality and largest vield of 
stock. Methods of harvesting and preparing rods for market will also 
be studied, as well as the market value of each species. 

FOREST EXTENSION. 

COOPERATIVE PLANTING. 

The policy of cooperation with private owners in forest planting 
has been in force in the Bureau since July, 1899. Up to June 30, 
1904, an aggregate of 345 examinations of separate pieces of land 
were made to determine their suitability for planting, followed by the 
ao of 334 plans, for land in thirty-six States and Territories, 
with a total area of 13,668.8 acres. The cost of these plans was 
approximately 35 cents per acre. During the past year the Bureau 
examined land belonging to 53 owners and made 4% planting plans 
for an aggregate of 2,861.33 acres. Forty applications were on file 
awaiting attention at the beginning of the year, 65 were received 
during the year, and 52 are now awaiting attention. 

The following table shows in detail the number of examinations and 
plans made, and the total area covered by the plans, by States, for the 
past year and since the inauguration of cooperative planting. 
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Planting plans. 

July 1, 1903, to June 30, i904. Total to June 30, 1904. 

State. Exami- ! Exami- 
2 ‘ Plans ; Plans nations Area, nations Area, 

' “made. made made, | made. 

| : | ; 
AAD AN Abe eeeeanclaein nk dag ratenrreeee aca lve tee drat pines or 2 2 ‘| set 
California... 3 2) 6 7 6 216.95 
Colorado... 1 i 4.55 13 13 56.80 
Connecticut 1 2 150 9 9 410.13 

1 1 2 2 46 
cette cere 1 1 650 

seete eee 5 5 89 
sengemecsule 2 2 29,50 

Pestencsisise acl seared load SERENE 12 12 1, 038 
alten sinoieudl nore nena temetaein es 8 8 42,90 

48 48 928 
Jess Ja aged ai aaierevena ctanseaee De Vseeesceisenll austen 5 aie 

aibeisisiia Sete sttin a tetera saat 1 
Maryland. 1 1 1 1 i or 
MASSA CHUSEUIS 5 nie ccminisind iesaccie a eciarajouiste tlle ners ate arm fieuions abel memset 13 12 1, 989. 50 
Michigan ... re 2 1 1 8 7 320 
MINMCS OCD. 2asciajerceasroerare aiactergatgyate orasapsarie aaa 9 9 48 
MissOUY ll -ccisncsers ores maedeases i 2 2 7.50 
NeDTASK a scene can exenaezascess s 3 26 26 197.99 
New Ham pshite sess iscaciextaininisicis nsawiswiee pes sacwesen 5 5 84 
INOW JERSEY oo winnie e niminssieincmraynaaveiesaed si 2 1 45 
New Mexico ...-..---..-.......4. 3 3 571.88 
ING WEY ODN eo o.nessestrssessnescyasainiarere ernie 9 8 1,330. 80 
North Carolina ..........2....... z 2 2 280 
North Dakota...............--. | aisvesatea ty etaatee diag 27 27 187. 62 

DOs cssssinieocsare sevenvraions tisha i 5 11 10 198. 40 
Oklahoma, oo. coscseesewsewsmees S 5. F 28 28 298.18 
PeNSY I VENTA cccen spices snes 3 1 & 10 10 929.49 
FUN OC CES LN a incisal pci speinscinesoyapsiaaeie: Pennkene die eedie Apcesbocsieks 4 4 289. 20 
South Carolina ....-....-...... chara 2 2 100° 
SOUTH DAKO a opressicsctwine adeancnccteccmmedate suns seeblecsenies 31 31 "252. 23 
PLCXESE witiareltnd eaence chs das eae = ° 22 21 284, 23 
Vermont S é 4 4 588 
Virginia .. 6 6 159 
Vashington . 1. \cneyrecens!l wreesrasers.e 5:4 

5 4 480 
tpt aes i 2 2 130 

53, 42 2,861.33 345 334 13, 668. 80 
I 

The Bureau does not furnish seeds or trees for cooperative planting. 
It participates in the expenses of planting only to the extent of defray- 
ing the salaries and, in certain cases, expenses for travel and sub- 
sistence of its agents while making the planting plan. Nor does it 
undertake to make either planting or working plans for all os eae 

Preference in time of examination is given to those applications 
which are likely to afford the most useful object lessons. hen an 
application has been made and accepted, an examination of the land 
which it is proposed to plant is made by an agent of the Bureau. 
Upon small areas where prolonged study or the services of assistants 
are not required, a planting plan, if planting is recommended, is pre- 
pared by the agent before leaving the ground. In all cases the con- 
clusions of the examination as to the advisability of planting are 
embodied in a report to the owner. If the preparation of a planting 
plan is recommended and the recommendation accepted, a thorough 
study is made on the ground and a detailed and comprehensive plan 
prepared, a copy of which, with all essential measurements, maps, and 
other data, is sent to the owner upon completion. ; 

In July, 1903, reports from 118 persons for whom planting plans, 
covering 8,704 acres, had been made showed that 21 per cent of the 
area had been planted, and that on 2,352 acres more, or 63 per cent, 
the plans are considered valid. Plans for an aggregate of 55) acres 
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were abandoned or doubtful of execution. The ultimate planting of 
from 50 to 75 per cent of the area covered by the plans is to be expected. 

In the past the method followed has been to send an agent to any 
locality after a sufficient number of applications have been received to 
warrant the expenditure. In addition, a plan of systematic regional 
studies has now been put into effect, the purpose of which is to enable 
the Bureau to handle by correspondence, as fast as the studies are com- 
pleted, the applications for assistance, except in undertakings of special 
difficulty or unusual magnitude. 

Examinations of two distinct regions made during the year resulted 
in the preparation of representative planting plans applicable to a large 
mumber of cases. The first was the plains of eastern New Mexico and 
western Texas. It is known that as a result of this plan 300.000 trees 
were planted on 237 acres in the region. The second examination 
covered the flood-damaged lands along the Kansas River, and resulted 
in the publication of Circular No. 27 on the “Reclamation of flood- 
damaged lands in the Kansas River Valley by forest planting.” Copies 
of this circular were distributed to the farmers of the devastated dis- 
trict. A planting plan for the reclamation of these lands has been pre- 
pared and is sent to those who make application to the Bureau for 
assistance. 

The planted timber of that portion of Kansas lying west of the 
ninety-ninth meridian was also studied during the past season. A large 
number of groves were measured, and from the copious notes secured 
in the investigation and previously a report of great practical impor- 
tance to farmets of that region has been prepared and is being pub- 
lished as a bulletin. : 

Reports are now in preparation upon other field studies made in 
northwestern Texas, Oklahoma, Kansas, and western Nebraska. Field 
ere are being extended to other districts where they are urgently 
needed. 

Along the same line sixteen circulars on the planting and growing 
of the commonly planted trees were printed during the year, and mate- 
rial for twenty others is now available. It is designed, when the 
remaining important species have been so treated, to embody the cir- 
culars in bulletins, each applicable to a definite region. 

PUBLIC LECTURES. 

In connection with the cooperative planting work sixteen public 
meetings were held in the Middle West for the discussion of tree- 
planting problems. In August, 1903, a course of six lectures was given 
before the Old Salem Chautauqua Association at Petersboro, Ill. 
Courses of about the same length were given at the South Dakota 
School of Mines and the University of Texas. Papers were also read 
before the Kansas Horticultural Society. 

Worwup’s Farr Exutsir. 

A field exhibit of forest planting has been installed and is being 
maintained at the Louisiana Purchase Exposition. The exhibit covers 
2% acres of ground and is in three parts. The first part consists of a 
model prairie farm laid out with suitable wind-breaks. The second 
part is a series of woodlots planned to show suitable trees for planting 
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in various sections of the United States. The third part consists of a 
demonstration of simple nursery methods applicable to the growing 
of forest seedlings in small numbers such as may be wanted on the 
average farm. 

RESERVE PLANTING. 

DISMAL RIVER RESERVE. 

In the spring of 1903 planting was begun on the Dismal River 
Reserve, in west-central Nebraska, by setting out 80,000 western yel- 
low pine and 70,000 jack pine forest-grown seedlings. The yellow 
pine had been collected in the Black Hills the previous autumn, the 
jack pine in Minnesota in the spring of 1903. The yellow pine suf- 
fered great exposure in shipment, and failed entirely. Of the jack 
pine about 35 per cent survived. The trees were xet in deep incisions 
made with a spade in the loose sand of the sandhills, without previous 
preparation of the soil. 

The seedlings which were sect in bare spots have grown far better 
than those set in the protection of grass and shrubs, probably on 
account of the more abundant moisture. All which survived last 
year started into vigorous growth early this spring. Many had grown 
6 inches by May 25. 

Several methods of seeding direct in the sandhills, such as broad- 
cast sowing and seeding in hills bv means of a hand corn planter, have 
been tried in the hope of finding rapid and economical methods of 
forestation, but without apparent result. As more favorable condi- 
tions than those under which the work has been done ean scarcely be 
expected, the indications are that seeding can not be made successful. 

Better results have been realized from growing seedlings in a nurs- 
ery. The first seedbed, 1 acre in area, was planted in the fall of 1902 
and spring of 1903, from seed vathered by the Bureau. The cost of 
raising 575,000 one-year-old seedlings in this seedbed was $1.20 per 
thousand. This includes collecting and planting the seed, cuitivation 
and mulching, and one-tenth of the cost of clearing the ground and 
constructing the shade frames. 

In the nursery the western yellow pine and pifion seedlings attained 
the first year the height of 3 inches, and produced finely developed 
roots 12 to 15 inches long. In the spring of 1904, 300,000 of these 
seedlings were planted on 335 acres, the trees being set at 6-foot inter- 
vals in the bottom of furrows plowed 8 feet apart. The cost of this 
planting was $746.95, or $2.48 per thousand. Adding to this the cost 
of growing the seedlings, $1.20 per thousand, the total cost for grow- 
ing and planting was $3.68 per thousand. A high efficiency of labor 
was secured by careful systematization, and the whole operation was 
carried out with a combined attention to essential requirements, readi- 
ness in contriving practical methods, and economy, which make its 
execution an object lesson for similar work. 

On June 6 counts were made on four sample-acre plots to determine 
the number of living trees. On three plots of western yellow pine 

91, 904. and 95 per cent were living and growing. On the fourth 

acre, which was of pifion, 94 per cent were living and growing. 
In September and October, 1903, an acre of ground was cleared and 

prepared for an additional seedbed, at a cost of $77. The bed was 
then covered with woven-slat fencing which provides half shade, at a 
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cost of $1,363.09. In November, 1903, the new seedbed was planted 

to western yellow, jack, and lodgepole pine, and red and white fir, in 
drills 6 inches apart. at the rate of 50 to 60 seeds per linear foot. 
Planting the 1 acre required 254 days’ work and cost $44.62. This 
very low cost was the result of ingenious and labor-saving methods, 
and it is believed to compare very favorably with what any private 
nurseryman could accomplish the same work for. The bed from 
which the seedlings were taken for this year’s planting has heen 
seeded again, giving 2 full acres of seedbed, most of which will fur- 
nish trees for planting next spring. With ordinary conditions, 
1,500,000 trees should be ready for planting at that time. 

BRUNER PLANTATION THINNED. 

This plantation, situated in the southwestern part of Holt County, 
Nebr., was planted under the direction of the Division of Forestry in 
1890. It consists principally of jack pine. Its marked success has 
greatly influenced planting on the Dismal River Reserve and elsewhere 
onthe Plains. As the trees had been thickly planted and never thinned, 
they had crowded so severely that to preserve the best growing con- 
dition it was necessary to thin the plantation during the past year. 
In this grove the dominant trees average 19.4 feet in height, and 3 
inches in diameter breasthigh. The thinning has left the trees in 
excellent condition, and they should continue, if not excel, their good 
growth of the past. 

NIOBRARA RESERVE. 

This reserve also is situated in the sandhill region of Nebraska, and 
was established for the purpose of giving opportunity for large 
experiments in tree planting. 

During the past year the reserve was surveyed and mapped. A 
report was made which includes, besides a description of conditions, 
recommendations for the protection of the present timber and for 
planting. 

SAN GABRIEL RESERVE. 

Planting on the San Gabriel Reserve, though in progress experi- 
mentally under the Bureau’s direction for three years, has not yet 
resulted in the discovery of a sure and economical method of securing 
its forestation. A vear ago the method of seed-spot planting was 
given a thorough trial. Seed so planted germinated readily, but the 
young seedlings were nearly all destroyed by birds and rabbits when 
only a few days old. A few hundred seedlings were also planted. 
These were very young and tender and nearly all died, but their 
endurance in transplanting indicated the probability of success with 
larger transplanted trees. A seedbed was therefore established in 
Pasadena, as stated in last year’s report, and has resulted in 50,000 
thrifty trees, 35,000 of which have already been transplanted, and all 
of which should be in prime condition for transplanting on the 
mountains next winter. 

It was decided to establish a nursery also at a higher elevation, near 
where the planting should be done, and accordingly a site was chosen 
in the San Gabriel Mountains, on a bench 2,500 feet above sea level, 
known as Henninger’s Flats. The tract, consisting of 80 acres, with 
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water right, is leased from the Mount Wilson Toll Road Company. A 
reservoir with a capacity of 23,000 gallons is situated 250 feet above 
and 1,700 feet distant from the nursery. The company furnishes with 
the land a cottage of four rooms and a stable. 

The site of the nursery was cleared, grubbed, plowed, cleaned of 
roots and rocks, and fenced with rabbit-proof wire netting. A seed- 
bed 48 by 160 feet was prepared. It is now covered by a stationary 
lath shade, 6 feet above ground, made to permit half sunlight, the 
cost of which was $219.80. 

The area within the frame was seeded in the latter part of March 
to bigecone spruce, Coulter pine, knobcone pine, incense cedar, sugar 
pine, Jeffrey pine, gray pine, deodar, piiion, and Monterey pine. A 
small quantity of each of these species, together with some of the 
largest species of chaparral, was also planted in open ground, to deter- 
mine their ability to stand direct sunshine in germination. 

Thirty thousand trees have been transplanted from the seedbed in 
Pasadena to the nursery at Henninger’s Flats, with a loss not exceeding 
3 per cent. 

PIKES PEAK RESERVE. 

The study of forest replacement on the Pikes Peak Reserve, described 
elsewhere, has prepared the way for the establishment of small nur- 
series and the beginning of experimental planting on that reserve. A 
report which is mow in preparation describes in detail areas on which 
planting is recommended, discusses the trees which should he used, 
and locates available nursery sites. The beginning of planting forms 
the subject of a recommendation for next year’s work. 

SEED COLLECTING, 

The seed used on the reserves has all been collected by the Bureau. 
An abundant crop in the case of several species which the Bureau is 
planting extensively, and in which seed production is irregular, made 
it desirable to collect in quantities beyond the needs of the current 
year. <A total of 5,850 pounds of seed was collected in California, 
Colorado, Michigan, Minnesota, and New Mexico, of western yellow 
and Jeffrey pine, goldencup oak, simpleleaf sumach, bigcone spruce, 
jack pine, knobeone pine, hollyleaf cherry, red fir, white fir, and 
sugar pine. 

Forest REPLACEMENT. 

Studies of the action of the forest in reoecupying ground which had 
been denuded of trees have been carried on in Colorado, Kansas, New 
Mexico, and southern New England. 

An examination of the problem of reforestation on the Pikes Peak 
Reserve, Colo., was conducted on the watershed which supplies Col- 
orado Springs, in the southern part of the reserve. Attention was 
mainly given to the history of fires which denuded the mountains, the 
distribution of young growth which has succeeded fires, the productive 
power and rate of growth of the principal trees, the conditions which 
influence forest replacement on the burned areas at high altitudes, and 
the necessity of supplementing natural reproduction by planting. _ 

The study shows that the most serious fires took place at least fifty 
years ago, and that some of the burns haye been fairly stocked with 
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valuable young trees, while others have been occupied by quaking aspen, 
and still others have remained practically barren. The young trees 
areirregularly distributed and growslowly. Unless planting is resorted 
to, there is no hope for a restoration of the forest on some slopes within 
a reasonable time. 

A map is being made to show the distribution of old and young tim- 
ber in relation to this very important watershed, the location of areas 
naturally reforesting, and the tracts, practically devoid of reproduc- 
tion, upon which planting is recommended. 

Yoordinate with the study of planted timber in western Kansas, an 
examination was made of the tendency of the narrow belts of natural 
timber which border the streams to wrest from the prairie contiguous 
tracts of ground, now that prairie fires, less frequent than formerly, 
no longer give grass the advantage over forest which it once had. 
The object of the study is to direct attention to the latent tendency 
toward forest extension and to its manifest value in the region. A 
similar study has been completed in western Nebraska, and a report for 
the two regions is now awaiting publication. 
A tract of 200,000 acres, comprising most of the watershed of the 

Vermejo River, in northern New Mexico, was studied for the purpose 
of finding methods of improving the reproduction of the forest, which 
consists mainly of an open stand of western yellow pine, deficient in 
reproduction on account of fire, excessive grazing, and insufficient seed. 
Plans were made to repair the damage from fire and stock, and a series 
of experimental plantations was recommended. The experiment 
should show what methods are most successful and economical for 
establishing the stand of timber required. 

For the past two field seasons a study of the replacement of white 
pine on old fields and pastures in central New England has been under 
way. Field work which has been completed has yielded data of scien- 
tific interest and high practical importance. Around three different 
centers in New England the tendency of white pine to take possession 
of abandoned farm lands is so strong that it may be depended upon by 
the landowner to restock his land with forest without any effort on 
his part. 

Forest Fires. 

Work of large practical public benefit was a study of the extent and 
ettect of great forest fires, such as those in Washington and Oregon in 
1902, and of tires in the Adirondacks in 1903. 

So serious were the fires in the Adirondack Mountains from April 
20 to June 8, 1908, that the Bureau without delay began a study on the 
ground of their extent, causes, and effects. Agents of the Bureau 
traveled extensively through the region, made careful examinations of 
many of the burned areas, and gathered information from guides, cruis- 
ers, lumbermen, pulp manufacturers, and superintendents of private 
preserves. Reports were also obtained from the fire wardens of all 
towns within or near the Adirondack Park. A careful study of the 
burned-over lands along the lines of the New York Central and the 
Delaware and Hudson railroads was also made. 

It was found that over 600,000 acres of timberland were burned 
over. About $175,000 had been spent in fighting the fires. The total 
direct loss from these fires was approsiniately $3,500,000, with an incal- 
culable indirect loss, due both to the destruction of young growth 
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which was to form the future forest and to the injury to the forest 
soil from the burning out of its humus. A summary of the informa- 
tion gathered was published by the Bureau as Circular No. 26. The 
circular has been most useful not only in supplying information to a 
deeply concerned public, but also in giving the legislature of the State 
of New York a sound basis for undertaking reeled improvements in 
the State system of fire protection. 

DUNES. 

The application of forestry to the reclamation of shifting sand was 
considered during the past year, principally in connection with the 
sandhill districts of southern Michigan, where a small party worked 
for two month~ gathering data on the extent of shifting sand and the 
trees and shrubs which are adapted to grow upon it. Methods of 
reclamation which have been employed were closely examined, 
Opportunity has not yet been afforded to put the data which have 
been obtained on this subject into form for publication. Until this. 
can be accomplished field work will be suspended. 

ADDITIONAL COOPERATIVE Work. 

The office of Forest Extension participated in several lines of work 
described under State Cooperative Studies. It made the examination 
of the Hawaiian forests, and conducted the work in cooperation with 
the Massachusetts Forestry Association. It also conducted the inves- 
tigations of the growth and value of planted eucalyptus, of forest 
replacement. and of chaparral conditions and their improvement in 
southern California, carried on by the Bureau in cooperation with the 
State of California, as well as the work done toward the inauguration 
of an effective forest-fire policy for that State. 

EXPENDITURES. 

The expenditures in forest extension during the past year amounted. 
to $57,119.19, or 16 per cent of the appropriation of the Bureau. 

WoRK FOR THE ENsSUING YEAR. 

The making of planting plans under the slightly modified plan of 
cooperation will continue during the ensuing year. Field studies for 
extensive planting plans will be made of Griffith Park, near Los 
Angeles, Cal., and parts of-the Paloduro Canyon, in northwestern 
Texas. Studies of the success of planted timber will be made in eastern 
Nebraska, eastern North and South Dakota, and northern Illinois. 

Planting will be extended on the Dismal River Reserve, continued on 
the San Gabriel Reserve, and begun on the Pikes Peak Reserve. Study 
will be made of the replacement of the forest on the Salt Lake Reserve, 
which may lead to the beginning of planting there. The studies in 
progress on forest replacement and chaparral conditions in southern 
California will be concluded and the data compiled for publication. 
In connection with the study of the success of planted timber in 
Nebraska, North Dakota, South Dakota, and Illinois, examination will 
be made of the encroachment of the natural forest upon new areas. 
The study of methods of controlling forest fires in California will be 
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completed, and the recommendations resulting from it will be pre- 
sented to the State legislature for its consideration. 

FOREST PRODUCTS. 

GENERAL Aim OF Work. 

Work under Forest Products during the past year followed two 
lines: First, studies of methods of timber preservation; and, second, 
tests to determine the strength of timbers. Timber-preservation stud- 
ies were grouped by regions into Western, Central, and Eastern. The 
timber test work was conducted at New Haven, Conn., Washington, 
D. C., Lafayette, Ind., and Berkeley, Cal. 

In addition, a three-months’ investigation was made by the chief of 
the division in various European countries, of the methods there in use 
for seasoning and treating woods and for fastening rails to ties. The 
latter subject is one of vital importance in connection with the use of 
soft timbers in the United States at the present time. A large amount 
of information was collected, part of which was published in Bulletin 
No. 50 of the Bureau. A further bulletin is in preparation dealing 
with some problems relating to treatment. Asa result of this trip, 
tests are now being made in various parts of the United States to deter- 
mine methods for more economically treating timber and to ascertain 
how screw-spikes and screw-dowels may be made to increase the service 
of softwood ties. 

An obscure cause of deterioration of ties treated with zinc chlorid, 
when laid in the track, was made the subject of investigation. A 
deleterious action which had been observed to affect both the tie and 
the spike, and which was ascribed to a supposed production of hydro- 
chloric acid, was found to be really due entirely to electrolysis. 
Microscopic study of spikes from various mills which were found to 
behave differently from one another led to further discoveries which 
indicate that in the light of these experiments makers of spikes can be 
so instructed as to produce, at a cost not greater than that now paid 
for the ordinary spike, a spike which will entirely resist the action of 
zine chlorid. 
An investigation of the production and use of creosote oils in this 

country and in Canada, and of the causes of their differences in qual- 
ity, has brought out the fact that these differences are due to different 
methods both of treating the coals and of distilling the coal tar. It 
has also disclosed that market conditions in this country are at present 
unfavorable to the production of very high grade oils here, because 
such oils must be distilled at a high temperature. Pitch and creosote 
oil are both products of the same operation, and distillation at a high 
temperature ruins the soft pitch which is now in great demand here, 
and produces a hard pitch which can not here, as it can abroad, be 
profitably marketed. With a market for hard pitch, high-grade oils 
could be obtained. 

It was found that the large Canadian supply of these oils which 
exists is unfortunately of such a character that its use can not be recom- 
mended excepting for the impregnation of railroad ties. 

One of the most difficult tasks which this office has undertaken has 
to deal with the action of various chemicals on wood. Numerous 
experiments were carried on in order to test the formation of insoluble 
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compounds in wood, and also the action of the timber-destroying organ- 
isms on such compounds. The investigations are complex in charac- 
ter, but their practical import is the light which they shed on the 
various problems of wood preservation. 

In consequence of the discovery that the methods of analysis employed 
by various chemists to determine the amount of zine chlorid in sam- 
ples of treated timber do not secure uniform results, the cause of the 
variation was investigated and discovered, and new methods were pro- 
posed which will avoid the error. 

Stupres iy TimBer Preservation. 

WESTERN. 

This work consisted of seasoning and treatment tests of certain 
inferior woods. The use of many of the inferior woods in the West 
will depend upon successful methods for drying them rapidly and 
evenly so as to prevent decay, excessive checking, and warping. 
With the rapidly increasing use of the softer woods, the Bureau was 
called upon to give information concerning them, particularly as to 
how to prevent rapid decay. During the past year ties of various 
timbers were experimented with. The reasons for selecting ties for 
these experiments were that large numbers were obtainable, without 
cost to the Bureau, from various railroad companies interested in the 
results, that the subject of tie preservation is In itself of main impor- 
tance, and that in this way conclusions of general application may be 
secured. 

Tests were made of ties of the following woods: Longleaf, short- 
leaf, and loblolly pine, at Silsbee and Somerville, Tex.; red and black 
pine, spruce, and fir, at Rociada, Las Vegas, and Pecos, N. Mex.; 
lodgepole pine, at Sheridan, Wyo., and Bozeman, Mont.; and fir, at 
Tacoma and Pasco, Wash. 

TESTS OF LOBLOLLY AND SHORTLEAF PINES IN TEXAS. 

The loblolly pine investigations at Silsbee, Tex., were carried on in 
cooperation with the Atchison, Topeka and Santa Fe Railroad. It has 
been commonly supposed that loblolly pine timber could not be held 
successfully for any length of time before use. Various species of 
fungi attack the wood very soon after cutting, and render it valueless 
with great rapidity: In the tests at Silsbee 500 ties of loblolly pine 
were cut every month, and weighed immediately. They were then 
piled in open piles of various forms, some with and some without a 
root. All ties were reweighed at regular monthly intervals to deter- 
mine their rate of drying. The same process was carried on with 
shortleaf pine, and to a certain extent with longleaf pine. 
Asa result of the year’s work it can be asserted that loblolly pine 

timber when properly piled can be held in Texas for eight months or 
more without decaying. In that time it will lose approximately 40 
per cent of its weight by the evaporation of the water contained in the 
wood. These results have an important bearing upon the use of lob- 
lolly pine. A bulletin on this subject is in preparation. ; 

Further experiments with methods of piling loblolly were carried 
on at Somerville, Tex. Some 250,000 sawed and hewed ties were piled 
in various ways to determine the possibility both of reducing the cost 
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of handling and of forming piles which more rapidly dry out the tim- 
ber. It is believed that a form of pile extensively used in Germany 
was proved to be not only a better form of pile for seasoning the ties, 
but somewhat more economical than the old form. A report as to the 
result of these tests was prepared. : 

In connection with the seasoning of loblolly pine, treatment tests 
also were carried on at Somerville. These related chiefly to details in 
the manner of treating this timber with zinc chlorid. It was thought 
that by omitting the steaming process a more favorable penetration 
could be obtained. These tests have simply been begun, only 2,500 
ties having been treated, but have so far shown a greater absorption 
by weight when ties are steamed than when the steaming process was 
omitted. 

TESTS OF NEW MEXICO PINES. 

Two stations for tests of seasoning and one for tests of treatment of 
New Mexico pines were established during the year. The seasonin 
tests were conducted at Pecos and Rociada, N. Mex. Eight aecannd 
ties of western yellow pine, balsam, and spruce, cut in the vicinity of 
the former place, and some 4,500 of western yellow pine, spruce, and 
white fir near the latter were weighed at monthly intervals to deter- 
mine their rate of seasoning. Some of them dried out in four months. 
The general results show that open piles cause New Mexico timbers to 
dry out too rapidly, so that many of them check excessively, and that 
in this region all timbers should be closely piled. The tests prove 
that the seasoning of New Mexico timbers is a paying operation. 

Other tests were carried on at Las Vegas to determine the best 
methods for treating New Mexico timbers. These tests show that 
with the very dry ties obtained in the high altitudes of New Mexico a 
greater absorption of the preservative follows from treating the tim- 
bers without a preliminary steaming. This process has since been 
followed at the Las Vegas plant. A similar result was obtained from 
a number of tests made during the months of December and January 
at the treating plant of the Santa Fe Railroad. 

TESTS OF LODGEPOLE PINE AND RED FIR IN THE NORTHWEST. 

Many timbers in the Northwestern States require to be treated chem- 
ically in order to resist decay. Two vears ago experiments were 
begun to determine the effect on seasoning of cutting timber in the 
Northwest at different season» of the year. The tests began near 
Bozeman, Mont., with the lodgepole pine, a timber hitherto very little 
used because of its softness and its rapid decay when in contact with 
the ground. These tests were continued during the present year. 
One hundred ties of lodgepole pine were cut every month and 
weighed at monthly intervals. The results show that this: timber 
can be seasoned in five or six months, with a great saving in freight 
and considerable improvement in quality. compared with unseasoned 
timber. During the coming year some 2,000 ties will be treated to 
determine the relation between treatment and the season of cutting. 

Attention was called during the past year to the fact that small trees 
of the lodgepole pine when properly peeled and dried make excellent 
mine props. Acting upon this suggestion, a number of mine props 
have been made in Montana and shipped into Wyoming for use in coal 
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mines, and it is probable that this timber will be increasingly utilized 
for this purpose. Investigations ona small scale have been carried on 
to determine the best sizes for this use. 

Little is known at the present time as to how to preserve the red or 
Douglas fir. In cooperation with the Northern Pacific Railroad, tests 
were begun in March to determine the actual weights of green and dry 
wood as the first step in a comprehensive study of this tree. 

It has already been found that at Pasco, in a semiarid region, ties 
evaporate water in the first few weeks after cutting nearly six times 
as rapidly as at Tacoma, in a region of very heavy rainfall. Various 
forms of piles have been constructed, preliminary figures obtained, 
and important results are expected. 
A series of important treating tests were carried on in cooperation 

with the Chicago, Burlington and Quincy Railroad, at Sheridan, Wyo., 
chiefly as to the treatment of lodgepole pine timber with zinc chlorid, 
with and without preliminary steaming, which appears, so far, to have 
little effect on penetration. A beginning was also made in testing red 
fir and western yellow pine from the Black Hills, South Dakota, and 
this work will be vigorously followed up during the coming year. 
A second series of investigations carried on at the Sheridan treating 

plant dealt with the rapidity with which zine chlorid leached out from 
treated ties. The results show that all timbers treated with zine chlorid 
should be seasoned until approximately air dry. Recommendations to 
this effect have been generally followed by those employing this form 
of preservative treatment. 

CENTRAL. 

The studies in timber preservation carried on in the Central States 
were in general aim similar to those already described. In the Miss- 
issippi Valley a large number of timbers, especially red, pin, water, 
and other oaks, beech, red gum, sycamore, etc., are being consid- 
ered as possibilities for use in many industries, hecause of the rapid 
exhaustion of the supply of white oak and hickory. In cooperation 
with the St. Louis and San Francisco and the Illinois Central railroads 
a general investigation was begun during the year as to the utility: of 
these timbers for ties and bridge structures. With chemical treatment 
it was found perfectly practicable to use them both for ties and for 
other forms of construction, and it is proposed to extend these inyes- 
tigations to strength determinations during the coming year. 
A series of tests was inaugurated similar to those carried on in the 

West to determine the relation between seasoning and the season of 
cutting. The chief object is to ascertain how to season these woods so 
that they will not check, split, or warp excessively, and to protect 
them against excessive rainfall. Approximately 500 ties of as many 
different timbers as could be obtained were cut each month at various 
stations, and weighed at regular intervals until they were airdry. A 
distinction was made between swamp timber and that cut on high 
round, 

‘ Tests of hill red oak were made at Black Rock and Imboden, Ark., 
and of bottom red oak and red gum at Portia and Beggs, Ark. In 
six to eight months the red oaks have lost from 25 to 3U per cent in 
weight. ‘Ties under roofed piles have shown little tendency to check, 
split, or warp. Most of the timbers lost the bulk of their moisture in 
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the first six months. Similar results were obtained in Kentucky, 
Tennessee, and Mississippi with red oak, beech, and red gum. 

In Illinois and Indiana tests to determine the rate of seasoning of 
white oak ties, which have been in progress almost two years, were 
brought to a close, and the results are being prepared for publication. 
The seasoned ties were laid in the track near Brownstown, Ind., and 
careful record will be kept of their resistance to decay. 

Tests conducted in cooperation with the Ayer & Lord Tie Company 
demonstrated in the case of red oak ties treated with zine chlorid the 
importance both of thorough preliminary seasoning and of thorough 
drying out after treatment, not only in order to increase the effective- 
ness of the preservative treatment, but also to obviate the loss from 
splitting due to the freezing of their water content. 

EASTERN. 

Studies in preservative treatment in the East during the past year 
were concerned largely with telephone poles, in continuation and 
enlargement of work begun during the previous year. Asa rule, poles 
are set almost at once after cutting. The poles are of a larger diame- 
ter at the butt than is at first necessary to carry the anticipated load of 
wires and cross-arms, because the diminution in size due to rot at or 
near the surface of the ground has to be taken into consideration. 
Should it prove possible to treat poles at the butt economically,.very 
much smaller trees could be used because allowance for weakening by 
decay would be unnecessary, and the poles could be grown in a shorter 
time. 

The subjects studied were, first, seasoning of telephone poles, and 
second, treatment of cross-arms. The poles experimented with were 
of chestnut and white cedar and belonged to the American Telephone 
and Telegraph Company, in cooperation with whom the ae was 
done. Five stations were maintained, at each of which 50 poles cut 
each month were carefully weighed and measured, and reweighed and 
remeasured at monthly intervals to determine the loss of weight and 
shrinkage. 

Preservative tests were carried on at Norfolk, Va., to determine 
whether it would be possible to treat loblolly pine cross-arms with 
creosote in such a way that a uniform amount of creosote would be 
injected into the arm in quantities not over 12 pounds per cubic foot. 
It was found that under the ordinary method of creosoting, some arms 
took up but 14 pounds and others as much as 35 pounds of creosote, 
resulting in the latter case not only in a waste of material, but also in 
much damage to property from subsequent dripping of creosote from 
the arms in hot weather. By omission of the steaming process and a 
classification of the cross-arms into three groups, it was found possi- 
ble to bring about a more uniform treatment in less than half the time 
that had usually been required. The bearing of these tests on the 
general problem of creosoting is emphasized, for similar results would 
presumably be obtained with other classes of material. 

Cooperative tests of the Riiping process for creosoting was carried 
on at Perth Amboy, N. J. This process claims to treat timber with 
creosote at a very small cost. Ties of loblolly, shortleaf, and lodge- 
pole pine, beech, red oak, and red fir were shipped to Perth Amboy. 
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These tests were not completed. The results have not yet been entirely 
formulated. : 
A preliminary investigation, begun in May, 1904, to determine the 

best methods for seasoning beach maple, and birch ties, from the 
Adirondacks, so as to prevent excessive checking and to bring them 
into a condition fit for treatment, is now under way. 

TimBer Tests. 

During the past year the programme for a series of timber tests was 
completed. The work thus far accomplished was largely of a prelimi- 
nary character. Additional laboratories were located, further equip- 
ment was purchased, and additional investigations were undertaken. 

~The programme has been submitted for criticism to the American 
Society of Civil Engineers and the American Society for Testing 
Materials, and has received their hearty indorsement. ~ 
A large volume of data concerning the strength of structural timber 

in actual market forms and sizes was obtained, which will be useful in 
economizing the use of timber, perfecting specifications, and establish- 
ing rules for inspection. The relative strength of red fir, western 
hemlock, loblolly pine, and longleaf pine, with characteristic defects, 
was in part determined. A study of the mechanical properties of red 
gum wood was made, and its availability for carriage manufacture was 
established. Studies of the relative strength of tie fastenings, in order 
to al the proper form for inferior timbers, have also been 
made. 
An impact testing machine was designed and built, and proper meth- 

ods of test were developed to determine the brittleness of timber pre- 
paratory to a study of the effects of preservative processes on its 
mechanical properties. The law governing the influence of moisture 
on the strength of timber was developed with a completeness of detail 
and scientific precision hitherto unknown. It remains to extend this 
inquiry to the degree of moisture existing in large timbers, and to 
ascertain if any increase in strength may be counted on in the case of 
large sticks as found partially dried on the market. A preliminary 
examination has been made of the problem of determining the strength 
of boxboard lumber of various species. 

The tests of red fir and western hemlock were made at the timber- 
testing station of the University of California. The work at the 
Yale Forest School station included a determination of the effects of 
moisture and resin on the mechanical properties of timber. This 
work requires great care in detail. 

The tests of loblolly and longleaf pine were made in cooperation 
with the Bureau of Chemistry, United States Department of Agricul- 
ture, at Washington. 

The work at the Purdue University station included the study of 
the mechanical properties of red gum. The relative strength of sap- 
wood and heartwood, both clear and mill-run, the relative strength of 
mature and immature timber, and the ability of red gum wood to 
withstand the operations of kiln drying, steaming, and bending which 
are necessary in the application of the wood to carriage stock, were 
determined. Other subjects investigated at this station were the 
pulling strength of the screw-spike as compared with the common 
spike when driven into railroad ties, a method of test to determine 
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the brittleness of wood with an impact testing machine developed by 
the Bureau, and a method for testing the resistance to abrasion of 
wooden paving blocks. 

EXPENDITURES. 

The total expenditures during the year under the head of Forest 
Products were $42,525.20, or 12 per cent of the total appropriation of 
the Bureau. 

Work FOR THE CominG YEAR. 

The seasoning tests in cooperation with the Atchison, Topeka and 
Santa Fe Railway at Silsbee will be continued, and a number of ties 
already seasoned at this place will be marked with dating nails and 
placed in the track, together with unseasoned ties, to determine their rela- 
tive lengths of life. The piling and treating experiments at Somer- 
ville will likewise be continued, and a number of seasoned and green 
ties will be laid in the tracks of the Southern Pacitic Railway and 
frequently inspected. The seasoning tests with New Mexico timbers 
will go on in cooperation with the Atchison, Topeka and Santa Fe 
Railway at Pecos and Rociada, and further treating experiments will 
be made at Las Vegas. 

Treating tests in cooperation with the Chicago, Burlington and 
Quincy Railway at Sheridan, Wyo., and Bozeman, Mont., will be 
continued. One of the principal questions to be determined by these 
experiments is the penetration of preservatives into seasoned wood 
previously subjected to the steaming process, as compared with the 
penetration into wood that has’ not been subjected to steam. 

The seasoning experiments already in progress in cooperation with 
the Northern Pacific Railway at Tacoma and Pasco, Wash., and in 
cooperation with the St. Louis and San Francisco and Illinois Central 
yailways in Kentucky, Arkansas, Mississippi, and Tennessee will also 
form part of the work of the vear. 

Other timber treating and testing work will be conducted in coop- 
eration with the Louisiana Purchase Exposition Company at St. Louis. 
A complete impregnating plant and several timber-testing machines 
have been installed on the grounds of the St. Louis Exposition, and a 
large number of ties, principally of loblolly pine and red oak, will be 
treated and tested at eh station. 

Seasoning and treating experiments in cooperation with the Ameri- 
can Telephone and Telegraph Company will be continued in New Jer- 
sey, Pennsylvania, North Carolina, Maryland, and Virginia, and 
further experiments will be conducted at Marinette, Wis., and Esca- 
naba, Mich., in cooperation with the Postal Telegraph-Cable Company, 
the Wisconsin Central Telephone Company, the’ Wisconsin Central, 
the Chicago, Milwaukee and St. Paul, and the Chicago and Northwest- 
ern railway companies, and with the State of Wisconsin. Particular 
attention will be paid to the effect which soaking in water exerts upon 
the rate of seasoning of cedar and tamarack. 

Experiments will be made to-determine the best method for piling 
and classifying cross-arms in order to season them in the shortest time. 
These experimental arms will afterwards be treated at Norfolk, Va. 
The seasoning experiments on ties made from Adirondack hardwoods 
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will be continued at Utica, N. Y. These ties will afterwards be treated 
and laid in the track. 

The tests of red fir and western hemlock at the Berkeley laboratory 
will be continued, and, if possible, another laboratory for their study 
will be established at Seattle, Wash., in which case work at the 
Berkeley laboratory will be directed especially to a determination of 
the mechanical properties of redwood. : 

At the Purdue laboratory the study of red gum from Missouri and 
from the Atlantic coast, of the methods of testing wood under impact 
and abrasion, of the effect of preservatives and preservative processes, 
of eee of testing paving blocks, and of the strength of boxboards 
will go on. 

The work of the Yale Forest School station will continue along the 
present lines for a time. The problem of the strength of large tim- 
bers and their moisture content will be pursued. Cooperative work 
in determining the strength of cross-arms for telegraph poles and the 
effect of the so-called Weed process on the strength of wood will prob- 
ably be undertaken. 

RECORDS. 

At the beginning of the fiscal year it became necessary to secure an 
additional floor of the Atlantic Building for offices. The need of the 
Bureau for office room increases, not only with the slow increase in the 
purely office force, but also with the rapid increase in the number of 
field men who must spend a part of their time in the office preparing 
reports on their field work. This increase of space during the last 
year afforded great relief, and it will probably be sufficient for the 
needs of the Bureau for the next fiscal year (1904-5). Upon the 
request of the Bureau the owners of the building have erected in the 
basement a fireproof vault in which may be stored important records, 
maps, negatives, etc., belonging to the Bureau. 

Steps were taken during the past year to reduce the fire hazard. 
Among them was the installation of a tire-alarm station on the first 
floor, directly connecting the building with the fire department. of the 
District government. To this an auxiliary station on each floor of 
the building was connected. Fire extinguishers of approved pattern 
were installed—16 on the floors occupied by the Bureau and 10 on the 
floors below. : 

At the request of the Bureau an inspection of the building was made 
by the chief engineer of the District of Columbia fire department, 
accompanied by the chief inspector of the Underwriters’ Association, 
and their report and recommendations were transmitted to the owners 
of the building. Asa result the installation of new fire hose, changes 
in pumping apparatus, important changes in the electric-light wiring, 
and other necessary alterations were undertaken by the owners. 

ACCOUNTS AND SUPPLIES. 

During the year a radical change was made in the system of 
accounting for Governmentproperty. The system adopted was based 
on a modification of that in use in the Quartermaster’s Department of 
the United States Army. It included the adoption of a Bureau regu- 

lation that every transfer of property between members of the Bureau 
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must be accompanied by an exchange of an invoice and a receipt, and 
the record of such exchanges upon a property book by the property 
clerk. It provided for a form of board of survey to account for 
property lost or worn out in service, and for a semiannual property 
return by the property clerk. = i 

No radical departure was made in the purchase of instruments or 
supplies. Every effort was made to standardize the field instruments 
and equipment, and this effort has added to their effectiveness and 
resulted in a considerable saving of money. The requirements of the 
law and the fiscal regulations of the Department concerning compe- 
tition have heen closely observed whenever practicable. 

FILes AND FILIne. 

An increase in efficiency and security was effected by several minor 
changes in the system of filing correspondence in the Bureau. The 
system as a whole continues to give general satisfaction, and its 
economy of operation is noteworthy. 

CORRESPONDENCE. 

During the year 28,518 official communications were received in the 
Bureau, and 33,125 sent out. 

STENOGRAPHY AND TYPEWRITING. 

During the month of January, 1904, all stenographers -and type- 
writers not specially assigned to offices were transferred to this sec- 
tion. In it manuscript is copied and general typewriting is done, and 
from it stenographers are temporarily detailed when required. The 
result of this concentration was a noteworthy gain in economy of 
clerical labor and in uniformity of work. From its inception to the 
end of the year, 849 items of work were performed, comprising a total 
of 9,837 typewritten pages, of which 1,413 pages were in tabulated 
form; 6,888 mimeographed sheets, and a large amount of miscellane- 
ous work. In addition 105 temporary details of stenographers were 
made for « total of 451 days. The average number of stenographers 
assigned to this section was 10. 

PrHoToGrRAPH LABORATORY. 

During the past year the effectiveness of the photograph laboratory 
was considerably increased by a rearrangement of the equipment here- 
tofore in use and the installation of new equipment. The new equip- 
ment provided for velox or line work, blueprinting by electric light, 
and for making bromide enlargements and transparencies. The use 
of electric light was introduced also in making wet-plate negatives for 
maps. In consequence, the laboratory gained largely in efficiency and 
in economy of time and labor. 

PUBLICATIONS. 

There were issued during the year 9 new publications, of which 
77,000 copies were printed. The bulletins were as follows: A Work- 
ing Plan for Forest Lands in Hampton and Beaufort Counties, South 
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Carolina; The Diminished Flow of the Rock River in Wisconsin and 
Illinois, and Its Relation to the Surrounding Forests; The Planting of 
White Pine in New England; and Cross-Tie Forms and Rail Fasten- 
ings, with Special Reference to Treated Timbers. The circulars were: 
Forest Fires in the Adirondacks in 1903; Reclamation of Flood- 
Damaged Lands in the Kansas River Valley by Forest Planting: and 
Practical Assistance to Users of Forest Products. Two reprints of 
Yearbook articles were issued: Recent Progress in Timber Preserva- 
tion; and Relation of Forests to Streamflow. There was also pub- 
lished the Report of the Forester for 1903. 

In addition to these publications 8 press bulletins were issued during 
the year, with a total circulation of 44,000 copies. 

Reprints of 10 publications were made to the total number of 39,000 
copies. 
On June 30, 1904, 11 bulletins and 8 circulars were in the hands of 

the printer. 
The mailing lists of the Bureau are the following: (1) A special list 

of libraries; (2) alist of representative newspapers; (3) a small foreign 
list of scientific and governmental institutions; (4) a special list of per- 
sons engaged in forest work in the United States; (5) a general list of 
persons interested in forestry. 

The first four lists, which number 3,143 addresses, receive all pub- 
lications of the Bureau as soon as they are available. To the general 
list are sent the reports of the Forester, reprints of the contributions 
from the Bureau of Forestry to the Yearbook of the Department, and 
circulars of information. Cards are also sent to the general list 
giving notice of the appearance of bulletins, with brief descriptions 
of their contents. Applications for bulletins made in response to the 
card notices are honored in the order of their receipt. The number 
of addresses on the general list at the end of the year was 9,860. 

EXPENDITURES. 

The expenditures during the past year in Records, which include 
instruments, supplies, and rent, amounted to $59,032.08, or 17 per 
cent of the total appropriation for the Bureau. 

The expenditures for Bureau supervision and control in salaries 
and traveling expenses and for printing amounted to $42,755.65, or 
13 per cent of the total appropriation for the Bureau. 

me) 
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REPORT OF THE FORESTER. 

_U.S. Deparrment or AGRICULTURE, 
Forest SERVICE, 

Washington, D. C., July 1, 1905. 
Sm: I have the honor to transmit herewith a report of the work 

of the Forest Service for the fiscal year ended June 30, 1905, together 
with an outline of the plans for the work of the Service for the cur- 
rent fiscal year. 

Respectfully, GirrorD Prncuort, 
; Forester. 

Hon. James Witson, Secretary. 

INTRODUCTION. : 

For the Bureau of Forestry, or, as it has now become, the Forest 
Service, the event of first importance during the past fiscal year was 
the transfer to its care of the National forest reserves. The act of 
Congress which accomplished this transfer took effect on February 1, 
1905. Upon that day, therefore, a Bureau the duties of which had 
up to that time been confined to the giving of expert supervision and 
advice, and which had never had charge of one acre of Government 
land, was given full administrative control of 63,000,000 acres of 
public forest, with all the business arising from it. 
An administrative system already existed and was transferred with 

the reserves from the Department of the Interior, together with the 
appropriation for its support. But the task presented was not merely 
to coordinate two related organizations, for the transfer was made 
in order that the National -forest reserves might be administered 
along lines of technical, practical forestry, and so be given their 
fullest permanent usefulness. It was therefore necessary to merge 
the former Division of Forestry of the General Land Office in the 
Bureau of Forestry of the Department of Agriculture. 

The absorption by the Bureau of Forestry, without disturbance 
and without the need of any radical change, of the entire administra- 
tive organization and lines of ‘work brought out by the transfer is 
evidence of the character of its work. Its field investigations and 
accumulation of forest data had been training its men to effective 
capacity and had built up its organization on broad, practical, and 
executive lines. 

During the past few years the Forest Service has pushed its field 
investigations and gathered facts in every part of the country. The 
practical utility of these studies is now made evident.. Without the 
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knowledge thus secured the Service would be unequal to the task 
of applying forestry on 
the reserves along the 
lines already begun. 

The Forest Service 
aims to bring the ad- 
ministration of the re- 
serves near to the people 
whose wants they serve, 
and to do _ business 
quickly without neglect- 
ing any of the neces- 
sary safeguards. Un- 
der its methods large 
executive authority is 
given to local officials, 
the work is kept at a 
high standard by fre- 
quent inspection on the 
ground, vexatious de- 
lays are avoided, and 
the practical usefulness 
of the reserves is vastly 
increased. 

With these changes 
public approval 
throughout the West 
of the reserve policy 
strengthens from day to 
day. Assaults upon the 
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heavy responsibility, and the mass of the new work made demands 
which could only be met by giving to it for months many hours a day 
beyond the regular hours. How well they met all the demands upon 
them is shown by the fact that the new methods were applied and 
showed results at once upon the transfer, so that the usually unpro- 
ductive period of adjustment was conspicuous by its absence. 

The organization of the Forest Service is shown by the chart on 
page 200. 

INSPECTION. 

. The Section of Inspection examines and reports on the conduct and 
progress of the whole field of work conducted by the Forest Service. 
The inspection work was not formally set apart in a section until after 
the beginning of the present fiscal year, and therefore calls for no 
more specific mention in this report. The inspection work of the 
Service lies at the foundation of its efficiency. It is believed to be in 
thoroughly good condition. 

RESERVE BOUNDARIES. 

Examinations for reserve boundaries were conducted during the 
past year with a combined efficiency and economy which will produce 
results out of all proportion to the cost, and which would have been 
altogether impossible of attainment but for the ability and the devo- 
tion of the men intrusted with the work. All forest reserves created 
during the past year had previously been examined by this section. 
Fourteen men were engaged in this work during portions of the field 
seasons of 1904 and 1905 in nine of the western States and Territories. 

PUBLICATION AND EDUCATION. 

During the past year it has become more evident than ever before 
that to secure the full benefits of the progress in technical forestry 
made by the Service an active campaign of popular education is called 
for. The large owners of timber land form a class quick to see the 
practical bearing of forestry upon their own interests. The small 
owners, whose aggregate holdings constitute so large a portion of our 
forest wealth, are less easily reached. - Through the press, through the 
avenues of education opened by school instruction and industrial 
training, through concrete example, and through the regular publi- 
cations of the Service, popular opinion must be formed and the 
knowledge of what constitutes the right use of forest land must be 
widely inculcated. 

The Forest Service has now reached the point at which it can 
undertake with confidence to advise and guide the forest owners of 
this country in wise and safe methods of forest management. But 
not all of the forest owners have yet reached the point at which they 
are ready to seek and to adopt this advice. During the past year defi- 
nite plans were made and put in effect to open more widely the stores 
of information which have been gathered, and this work, than which 
none more important lies in the immediate future, will be extended 
and pressed forward just as rapidly as men and means will permit. 
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SILVICS. 

The work of this section comprises the coordination and classifica- 
tion of all the data gathered in the United States, either by the Forest 
Service or through other channels, which can be made to contribute to 
ordered and scientific knowledge of our forests. One of its important 
functions will be to direct future investigations into the most fruitful 
lines by making clear where the results already secured are insufficient 
or inconclusive. The formulation of methods and digestion of the 
mass of material already accumulated, begun during the past year, is 
still incomplete, but enough has been done to demonstrate the great 
value of this work along lines of permanent usefulness. : 

FOREST LAW. 

During the past year the legal work of the Service developed along 
thoroughly sound lines. Preparation was made for the demands 
upon it which the transfer would occasion, and when the latter was 
made it was found possible to deal with the legal work incident to 
the management of the forest reserves without undue strain. The 
safety and stability which flow from efficient and conservative legal 
advice are essential in the kind of work which the Forest Service is 
called upon to perform. 

ty 

FOREST RESERVES. 

TRANSFER OF ADMINISTRATION. 

On February 1, 1905, the administration of the National forest 
reserves was transferred from the jurisdiction of the Secretary of the 
Interior to that of the Secretary of Agriculture, except for matters 
affecting the surveying, prospecting, locating, appropriating, enter- 
ing, relinquishing, reconveying, certifying, or patenting of lands. 
By order of the Secretary of Agriculture the Forester assumed imme- 
diate charge of the reserves. 

The policy of the Forest Service in the administration of the forest 
reserves has already found expression in the fcllowing specific 
achievements: 

(1) Improvement of the technical standards in forest reserve man- 
agement, by securing the judgment of trained foresters in all ques- 
tions relating to the reserves. 

(2) The reorganization of the Forest Reserve Service, with the 
specific result that reserve questions are now settled so far as pos- 
sible on the ‘ground and not in Washington; and the establishment 
of a corps of trained inspectors, without administrative authority, 
who constantly and thoroughly inspect all phases of forest reserve 
work and report upon it to the Forester. 

(3) The publication of revised regulations and prompt business 
methods have brought about a general understanding that the forest 
reserves are for the use of the people, with a large consequent in- 
crease in the business of the reserves and the revenue from them. 
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AREA. 

The total area of the National forest reserves on June 30, 1904, was 
62,582,428 acres. During the past fiscal year new reserves have been 
created, with a total area of 23,507,934 acres (including additions to 
existing reserves amounting to 4 B56, 655 acres), and eliminations 
were made to the extent of 396,940 acres. The total area on June 30, 
1905, was, therefore, 85,693,422 acres. A detailed statement of these 
changes follows. 

Forest reserves, showing new reserves, additions, and eliminations, July 1, 1904, 
to June 80, 1905. 

‘Acvon Srily4,| tens atedy 1,|Hone day | ce rea July 1,|tions July 1,| tions July 1, 
Biate, Reserve. 1904. ”]1904, to Jane| 1904, to June 

30, 1905. , 1905. 

Arizona. .....--..----- Black Mesa......---..-..-.-------- 
Prescott __-.----- es 
Grand Canyon ....-- 
San Francisco Mountains - 
Santa Rita ......--2-.. 
Santa Catalina -_.- 
Mount Graham -..-- 
Chiricahua _...-....- 
Pinal Mountains -..- 

California......--..--- Tahoe. ..-.2--2ce sce 
Stanislaus. 
Sierra ......-.------- 
Santa Barbara --..-- 
San Bernardino..... 
San Gabriel .-..-..-- 
San Jacinto -....-. 
Trabuco Canyon 
Warner Mountai 

Lassen Peak .....--- 
Colorado.....-..-.---- Battlement Mesa --- 

Pikes Peak _....----- 
White River -..--... 
San Isabel. -.---------- 
Gunnison - 
Leadville 

San Juan._..-------- 
Park Range ....----- 
Wet Mountains ----- 
Cochetopah ---..------ 
Montezuma .---.------- 
Uncompahgre -..----- 
South Platte -....--- 
Plum Creek---...--- 

TOADS secuses saceuocscs Bitter Root -.-.----- 
Priest River 
Pocatello ---- 
Yellowstone 
Sawtooth 

Montana _.....-...---- Yellowstone Saostedeee Se 

Gallatin -.-..--.--.------ 

Madison ---..-.---------- 
Little Belt_-..-...-------- 
Highwood Mountains - 

: Elkhorn..--.------------ 
Nebraska........ 202... Niobrara......------------ 

Dismal River - 
New Mexico-...-...-- Gila se s2cs--025 

Lincoln... Se 

Oklahoma -.....--.--- Wichita .__........------- SEN, ! 

EL. Doe, 8, 59-122 
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Forest reserves, showing new reserves, additions, and eliminations, July 1, 1904, 
to June 30, 1905—Continued. 

Proclama- Elimina- 
Area July 1, | tions July 1,| tions July 1, 

1904. 1904, to June | 1904, to June 
30, 1905. 30, 1905. 

State. Reserves. 

478.080 L Sateh een umsees Bull Ran .eeesescesseseuesceuseyses R Oregon * 4400440 

18, 560 
Baker City ------- 4 52, 480 
Wallowa -....----- nisi 4 

Maury Mountain 
South Dakota...-.---- Black Hills -..... 

Cave Hills--...._. rf 
Slim. Buttes: <2 c0cess scccaecssessss 

Sevier _— foc |oekesad aeeeeea 
Washington -...------ Priest River B 

Wyoming. __....-.. ;--| Yellowston 

gs 
Alexander Archipelago ---..-___- 4,506, 240 

Porto Rico..-.-...-..- TUQUINO 2.25.2 on soso coche oeecoeae 65, 950 

Otis cmrcatasneneecianceeace 62, 582, 428 23, 507, 934. 396, 940 

OFFICERS. 

On June 30, 1905, the following number of officers were on duty: 
Inspectors, 6; superintendents, 2; supervisors, 49; rangers in charge, 
5; rangers, 379; guards, 87; laborers, 5; forest assistants (assigned 
as technical assistants to supervisors), 5. 

REORGANIZATION AND POLICY. 

The whole Forest Reserve Service was classified under the civil- 
service law by the President’s order of December 17, 1904. The 
permanent field force now contains the grades of forest inspector, 
assistant forest inspector, forest supervisor, deputy forest supervisor, 
forest assistant, forest ranger, deputy forest ranger, assistant forest 
ranger, and forest guard. All officers will gradually be brought 
under this new classification as the necessary funds and as men with 
the required training and experience become available. The object 
of the reorganization is that the force shall hereafter consist of men 
of a higher standard of training and experience, appointed and _pro- 
moted on merit alone, or, in other words, that it shall be as useful to 
the public which it serves as it is possible to make it. 

_ The old regulations were thoroughly revised. They are now much 
simpler and more direct and with much unnecessary office work 
abolished. This revision went into effect on July 1, 1905. 

Under the new regulations the responsibility of the men on the 
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ground has been largely increased, so that local questions may be 
decided on local grounds. The work on the reserves is closely and 
frequently examined and reported on by the inspectors. Rangers are 
authorized to transact much of the minor business. Trained foresters 
are or will be assigned as technical assistants to the supervisors on all 
of the more important reserves. In addition to the regular inspectors, 
all officers in charge of special lines of work in the Forest Service act 
as inspectors on the reserves in their lines, and these assistants work 
under them on the preparation of forest surveys, plans for lumbering 
and planting operations, plans for protection against fire, and many 
other matters. 
The form of organization places the whole administrative authority 

in the office of the Forester, and at the same time provides for the 
conduct, by every other office of the Service, of work on the reserves 
within its special field. 

LEGISLATION. 

_ The act of February 1, 1905 (33 Stat. L., 628), besides providing 
for the transfer of forest reserves to the Department of Agriculture, 
stipulates that forest supervisors and rangers shall be selected when 
practicable from qualified citizens of the States or Territories in 
which the reserves are situated. It also provides that rights of way 
within forest reserves for the construction and maintenance of dams, 
reservoirs, water plants, ditches, flumes, pipes, tunnels, and canals, 
for municipal or mining purposes, are to be granted by the Secretary 
of the Interior. The last section provides that all money received 
from the sale of any products or the use of any land or resources 
of forest reserves shall be covered into the Treasury for a period of 
five years and form a special fund for the protection, administration, 
improvement, and extension of the reserves, to be expended as the 
Secretary of Agriculture may direct. 
The laws providing for the relinquishment, selection, and patent- 

ing of lands in lieu of tracts covered by unperfected claims or patents 
within forest reserves were repealed on March 3, 1905. This removes 
one of the most troublesome questions connected with the creation 
and administration of forest reserves. 
By the act of February 6, 1905 (33 Stat. L., 700) all persons 

employed in the forest reserve and National park service are given 
authority to arrest for the violation of laws, rules, and regulations 

governing forest reserves and National parks, and persons taken in 

the act of violating such laws, rules, and regulations may be arrested 

without process. This act also provides for the export of timber and 

other forest. products from reserves in the United States and Alaska, 

except from those in Idaho and the Black Hills Reserve in South 
Dakota. ° 
The President was authorized by the act of January 24, 1905 (33 

Stat. L., 614), to set aside suitable areas in the Wichita Forest Re- 

serve as a game refuge, these areas to be under such special regula- 

tions as the Secretary of Agriculture may make, provided they do 

not interfere with the State or Territorial game laws. This was done. 
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TIMBER AND WOOD. 

During the past fiscal year applications for the purchase of timber 
were received, and 411 sales were made of a total of 96,060,258 feet, 
board measure, and 35,2024 cords, for which $85,596.47 were received. 

Approximately 40 per cent of the timber and wood sold was dead 
or damaged by insects, and every effort has been made to dispose of, 
this class of material. The prices obtained were generally low, partly 
because until February 1, 1905, no timber or wood could be exported 
from the State or Territory in which the reserves were situated, and 
for this reason the purchases were for local use and wide competition 
was lacking. With the law as now amended the sales should soon 
greatly increase. ; 

No trespass of any magnitude occurred during the year. 

GRAZING. 

Grazing permits to the number of 7,981 were issued for the season 
of 1905, for a total of 632,793 head of cattle, 59,331 horses, and 
1,709,987 sheep. 

No great changes in the number of stock allowed to graze in the 
different reserves were made. In some of the older reserves, where 
grazing has been under control for a sufficient length of time to se- 
cure an improvement in range conditions, the number of stock al- 
lowed was correspondingly increased; in other cases, where the 
forage crop of the reserves was not being fully utilized, additional 
allowances were made to accommodate the stock of new settlers and 
to provide for the natural increase in the herds of those previously 
occupying the range. In the reserves created at a more recent date, 
where the ranges were found to have been overstocked, a reduction 
was made in the number of stock allowed. The result was a marked 
improvement both in the condition of the range and in that of the 
stock occupying it. 

In reserves recently created all stock which were occupying the 
range at the time the reserves were established or which were grazed 
in them during the past season were allowed to graze during the 
season of 1905 without permits. 

CROSSING PERMITS. 

Five permits issued under paragraph 22 of the circular of May 22, 
1903, allowed 30 head of cattle and horses and 13,200 head of sheep to 
cross reserve lands to reach areas of private lands within the Sierra, 
Warner Mountains, and Mount Rainier forest reserves. 

Under the regulation allowing stock to be driven across the forest 
reserves in transit between summer and winter ranges and to reach 
points of shipment, 341 permits were issued by the forest supervisors 
for the crossing of 15,136 head of cattle and horses and 749,924 head 
of sheep. In granting this privilege it is the policy to allow the use 
of such width of driveway as is necessary and to give sufficient time 
in crossing to permit the proper handling of stock. 
Whenever it is necessary to cross regularly any portion of a re- 

serve which is closed against the grazing of any class of live stock, a 
regular driveway is established, and the limits and time allowances 
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under which it may be used are defined. Such driveways were 
established in the San Francisco Mountains and Black Mesa forest 
reserves of Arizona, the Stanislaus and Sierra forest reserves of Cali- 
fornia, the Big Horn Forest Reserve of Wyoming, and the Salt Lake 
and Manti Forest reserves of Utah. 

HEALTH INSPECTION AND DIPPING REGULATIONS. 

The regulation requiring the owners of stock, in districts infected 
with contagious disease, to submit their stock to inspection by the in- 
spectors of the Bureau of Animal Industry before entering the re- 
serves was willingly complied with in almost every case. The 
inspection service was efficient, and very little delay was caused by 
the inspection or treatment of the stock. The forest supervisors were 
instructed to use every means to facilitate the inspection work, and 
in some cases additional rangers were employed temporarily to assist 
in prompt handling. 

PREVENTION OF GRAZING TRESPASS. 

Several district courts sustained the decision of Judge Wellborn 
(116 Fed. Rep., 654) that a criminal prosecution did not lie to punish 
a person who took stock into a forest reserve in violation of the rules. 
The Attorney-General held that the decision of Judge Wellborn was 
erroneous, and suggested that prosecutions be proceeded with in 
other districts, so that a case might be taken to an appellate court for 
determination. This was done in the case of Dent v. United States 
(76 Pac. Rep., 455), on appeal before the supreme court of Arizona. 
The supreme court of Arizona, in rendering its final decision, said 
that the circuit court of appeals for the ninth circuit in the civil case 
of the United Staes v. Dastervignes (122 Fed. Rep., 30) had held that 
the act of June 4, 1897, did not delegate legislative power to the Secre- 
tary and was not unconstitutional; and “ that inasmuch as under the 
act creating the circuit courts of appeal such court exercises appellate 
jurisdiction over this court in criminal cases such as the one at bar, 
we feel that a decision of that court, although made in a civil and not 
a criminal case, expressly holding that the act in question is consti- 
tutional * * * is binding upon us in this case;” and ordered 
judgment in favor of the United States. 
The act of Congress approved February 6, 1905, gives the forest 

officers the right to arrest persons found violating the laws and the 
rules and regulations relating to forest reserves. This act will result 
in better protection to the forest reserves. 

SPECIAL PRIVILEGES. 

The rule of requiring permits for the construction and operation of 
sawmills within the boundaries of forest reserves was willingly com- 
plied with by owners, and worked well. The holders of permits gave 
valuable assistance in cases of fire. _ = min 
During the past year 239 applications were received for permission 

to occupy and use, for various purposes, forest-reserve land under 
the act of June 4, 1897 (80 Stat. L., 34-86), for which there is no 
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other specific provision of law. These and all applications which 
were not finally disposed of within the preceding year were passed 
upon, except 18 which required necessary amendment or further 
report and 9 of such recent date that they have not yet been reached 
for action. The year’s record shows that in the seven months preced- 
ing February 1, 1905, action was taken upon 127 applications, and in 
the five following months upon 161 applications. 

In response to requests by the Interior Department for report on 
applications filed there under the several special acts of Congress 
relating to rights of way for irrigation, mining, and electrical and 
other specified purposes, approval of the application has been recom- 
mended in 32 cases. In 13 other cases referred to the forest super- 
visors action is awaiting their report on the effect which approval 
would have upon forest-reserve interests. 

FREE USE OF TIMBER. 

The demand for the free use of forest-reserve timber continues to 
increase. During the fiscal year 3,381 applications were received 
and 8,863 applications were approved and permits issued by the forest 
officers and the Department, for a total of 6,263,611 board feet and 
40,652 cords, of a total value of $22,925.53. 

FOREST MEASUREMENTS. 

FOREST COMPUTATION. 

The Section of Forest Computation is charged with the computa- 
tion and final statement of all forest measurements. During the 
year this section handled the results of 2,301 acres of valuation sur- 
veys, 21,234 tree analyses, 9,185 height measurements, and 2,549 
taper measurements. Of these data 1,599 acres of valuation surveys, 
9,280 tree analyses, 5,141 height measurements, and 2,549 taper meas- 
urements were taken in the field during the fiscal year in connection 
with four working plans, studies of five commercial trees, and four 
investigations of local problems in forest extension, covering twelve 
species in ten States. The remainder were data selected from meas- 
urements made during previous years in order to make tables of 
stand, growth, and yield for regional studies of commercial trees. 
The final tabulating of the public-domain statistics in the appendix 
to the report of the Commission on the Public Lands was done in the 
Section of Forest Computation. 

FOREST MAPS. 

The Section of Forest Maps is intrusted with the making of maps, 
drawings, and diagrams, the custody of those which are not required 
for constant use, and the development of the best methods of mapping 
the forest data collected by the Service. During the past year this 
section has completed 333 maps and copies, made 85 miscellaneous 
drawings, mounted 764 maps, and rendered assistance by temporary 
detail to a total of 563 working days. The work of the year has in- 
cluded the preparation of maps showing conditions upon actual and 
proposed forest reserves, maps for working plans and planting plans, 
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and maps showing the distribution of commercial species, general 
land and forest conditions, the movements of lumber, and the progress 
of conservative lumbering. The drawings and diagrams illustrate. 
among other subjects, the methods and results of testing and preserv- 
ing timber and methods and appliances employed in forest extension 
and forest management. The Section made the necessary diagrams 
and drawings for the exhibit of the Forest Service at the Lewis and 
Clark Exposition. 

WORK FOR THE ENSUING YEAR. 

The Section of Forest Computation will continue to put into 
final form all forest measurements obtained by the Forest Service. 
Although the number of measurements taken each year is not increas- 
ing, this section has large work before it in rendering available for 
every possible form of use the great volume of forest measurements 
already on hand. The Section of Forest Maps faces not only the 
steadily growing demands upon it from investigative and cooperative 
lines of work, but also the task of building up, so far as this falls 
within its province, the work in forest mapping essential to the 
effective management of the forest reserves. 

EXPENDITURES. 

The total expenditures during the year under the head of forest 
measurements were $30,158.99, or 7 per cent of the total appropria- 
tion of the Forest Service. 

FOREST MANAGEMENT. 

PUBLIC LANDS. 

Immediately upon the transfer of the National forest reserves to 
the care of the Bureau of Forestry (now the Forest Service), on Feb- 
ruary 1, 1905, steps were taken to put them under forest management. 
To permit the use of the standing timber and at the same time to 
maintain the full productive power of the forest for the future, 
working plans were needed wherever cutting was to take place. 
Twenty-six trained foresters were therefore detailed to take charge 
of this and other technical work on the ground. Five of these for- 
esters were assigned to duty as forest inspectors and twenty-one as 
technical assistants to forest supervisors, five of whom were on duty 
by July 1, 1905. The practice of forestry, which makes it possible 
to harvest the standing timber for the supply of present needs without 
destroying or diminishing the future usefulness of the forest, has now 
definitely begun on the National reserves. 
Commercial tree studies of western yellow pine and sugar pine in 

California, western yellow pine in Colorado, Montana, and South 
Dakota, and lodgepole pine in Wyoming were carried on during the 
past year. This work is intended to furnish definite information as 
the basis for careful management of forest reserves on which these 
trees are the important species and for establishing better rules for 
lumbering the reserves. 
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The work on the Chippewa Indian Reservation, in northern Minne- 
sota, which will eventually become a National forest reserve, has been 
steadily carried on during the past year, under the act of June 27, 
1902, which provided that these lands, with a total area of 231,400 
acres, should be placed under forest management. The land on 
which it was specified that 95 per cent of the timber should be sold 
at public auction is now being logged. All trees to be left standing 
on these sections have been or will be marked, and regulations to 
govern the cutting have been prescribed. The work of removing the 
timber is going on as rapidly as possible, and is under the constant 
supervision of the Service. 

During the year approximately 10,000 acres were marked for cut- 
ting and 6,000 acres were cut. Altogether 50,000 acres have been 
marked since the work began. Brush burning was completed on 
5,645 acres at the end of the year, at an approximate cost of 15 cents 
per thousand feet of lumber, which was less than one-tenth of what 
was commonly predicted. 

The success of the plan adopted to*secure the perpetuation of the 
forest is entirely assured. Already young seedlings are springing 
up in abundance, and there can be no question that an ample supply 
of young growth will be established over the entire forest area. 
Notwithstanding an extraordinarily unfavorable season, the loss by 
windfall in the 5 per cent of seed trees left standing has not even 
endangered reproduction. The loss by windfall was less among the 
seed trees than in the body of the uncut forest. Even the loss which 
took place is not a loss of the lumber nor a permanent loss of seed 
trees, for most of the trees blown down have been logged, and the 
existence of timber yet to be cut in their near neighborhood has gen- 
vie made it possible to select others which will be left in their 
stead. 

PRIVATE LANDS. 

During the past year the number of applications for advice and 
assistance in the management of timber lands and wood lots under 
the offer of cooperation outlined in Circular No. 21 has increased 
materially. But still more significant and satisfactory than the 
increase in the number of applications is the wide territory and new 
localities from which they come. Interest in conservative lumber- 
ing and the best utilization of timber lands is undergoing a rapid 
growth, and nowhere more so than in the West. Both from the 
Coast States and from the Middle West many applications for assist- 
ance have been received during the past year, and the rapid growth 
of interest has been very marked. 
During the year 167 applications were received for advice and 

assistance in the management of private forest lands. Of these, 45 
were for timber tracts, with a total area of 1,489,768 acres, and 122 
were for wood lots, with a total area of 7,509 acres. The total area 
of private lands covered by applications for assistance in manage- 
ment since the publication of Circular No. 21 is 10,947,246 acres, of 
pict 10,917,978 acres are in timber tracts and 29,268 acres in wood 
ots. 
In the case of timber tracts a preliminary examination must pre- 

cede the preparation of a working plan. Such examinations were 
made during the year of 22 timber tracts in the States of New York, 
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New Hampshire, Pennsylvania, Virginia, West Virginia, Kentucky, 
Tennessee, North Carolina, South Carolina, Arkansas, Missouri, 
Michigan, Wisconsin, Washington, and California, covering a total 
area of 500,043 acres. In every case a report was made to the owners 
giving advice for the management of the tract. For 9 of these 
tracts the preparation of detailed working plans was recommended 
and the recommendation approved by the owners. The total esti- 
mated cost of these plans to the owners is $10,220, or an average cost 
of 2 cents per acre. 

WORKING PLANS FOR WOOD LOTS. 

Working plans based on a thorough study on the ground were made 
for 81 wood lots, with a total area of 5,840 acres, in the States of New 
York, New Hampshire, Connecticut, New Jersey, Pennsylvania, 
Ohio, Maryland, Virginia; North Carolina, Missouri, Alabama, Loui- 
siana, Michigan, and California. The object of this wood-lot work 
is to give advice and suggestion to farmers and other small owners 
of timber land, whose holdings in the aggregate form a large part 
of the productive forest of the country, and for whom forestry can 
often make a far greater increase of profit in proportion to the capi- 
tal invested than for large owners. Advice is given the owner per- 
sonally in the field, and wherever possible thinnings or other opera- 
tions are actually started under the supervision of the agent making 
the examination. A written report is then sent to the owner, embody- 
ing the recommendations made and giving the reasons for them. 
Particular attention was paid during the year to wood lots in Ohio, 
Michigan, and the Lake States, where the question of wood and tim- 
ber for the farm is often of the greatest importance. 
Much valuable information concerning the growth, volume, and 

yield of different timber trees was gathered in the course of this 
work, and is now available for use elsewhere. This is the great 
economy effected by conducting such studies for the public benefit 
at the public charge. The knowledge which it would not pay the 
single small owner to gather for himself becomes immensely valu- 
able when, once gathered, it can be broadly applied. : 

In connection with the wood-lot examinations a number of illus- 
trated lectures were given to various organizations, followed by dis- 
cussions which proved of great educational value. Much informa- 
tion was also collected as to market conditions, local demands for 

timber, and the cost of the various logging operations. This infor- 
mation is of special usefulness to farmers, who are often unfamiliar 
with the timber market. 

WORKING PLANS FOR TIMBER TRACTS. 

The field work necessary for detailed working plans was carried 

on during the year upon 8 tracts, with a total area of 1,982,000 acres. 

The total amount estimated as the cost of these working plans to the 

owners was $8,575. The 8 tracts included a hard-wood tract in West 

Virginia, to be managed for a continuous supply of mining timbers; 

a Kentucky tract, which must be so managed as to yield a continuous 

revenue and at the same time build up the condition of a badly 

depleted forest; a tract in northwestern Texas, valuable for the pro- 

duction of fuel and fencing in a region almost destitute of timber; 



212 DEPARTMENTAL REPORTS. 

a tract in New Hampshire on which a present hemlock and hard- 
wood forest can be converted into.one of white pine, with a promise 
of largely increased profits; a tract in western Washington, the 
study of which disclosed important facts concerning the usefulness 
of forestry in connection with the production of Pacific coast fir; 
a tract in eastern Washington on which it was found that a fair 
second cut can be obtained within a reasonable period by the appli- 
cation of proper methods of handling; an Idaho forest likely to 
become an important source of supply of mining timbers as well as 
a protective agency for the water necessary to the development of 
the surrounding country, and a northern California tract on which 
it appeared that management would pay well if fire could be kept 
out, and for which a plan to secure fire protection was made. 

STUDIES OF COMMERCIAL TREES. 

During the past year much attention was given to studies of com- 
mercial trees. The purpose of these studies is to secure full and ac- 
curate knowledge of the requirements and habits of each individual 
species of our more important forest trees. Not only are such 
studies valuable contributions to our knowledge of North American 
forests, but they are of material service for forest management 
and the successful preparation of working plans. It is the present 
aim to supplement the determination of volume and yield by thorough 
investigation of the value and uses of the timber, demand, general 
market conditions, the best methods of lumbering and handling, and 
the most profitable means of utilizing the trees under various cir- 
cumstances. Such information as this has already been of great 
value in showing where waste, both in logging and in utilization of 
the timber, can be avoided. 

SOUTHERN APPALACHIANS. 

The Southern Appalachian region is of foremost importance to the 
hard-wood interests of the United States, because of the great extent 
and value of its hard-wood forests. The Forest Service has collected 
during a number of years volume and growth measurements for sev- 
eral species in various parts of this territory, chiefly in connection 
with the making of working plans. During the past year the work 
of correlating and rounding out the data previously collected was 
undertaken. 

Yellow poplar, white, red, black, and chestnut oaks, chestnut, 
white pine, and hemlock were studied in West Virginia, Kentucky, 
and Tennessee, and the mountainous portions of Maryland, Virginia, 
North Carolina, South Carolina, Georgia, and Alabama. In addi- 
tion to the field work, a careful market study was also made of all the 
species under consideration. The demand for these timbers has in- 
creased enormously within the last ten years, the available supplies 
are rapidly diminishing, and stumpage prices are rising very fast. 
A comprehensive market study is thus of special timeliness. 

In preparing this market study, a general canvass was made of 
the lumbering centers of the Southern Appalachian region. Infor- 
mation was obtained at each point concerning the remaining stand of 
timber of each species and its quality. the annual cut and its uses, 
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new uses and substitutions, the market supplied, and land and stump- 
age values. Special attention was paid also to the cost and methods 
of logging and milling, and to current grades and specifications. 
Sixteen localities, believed to be typical of the forests of the region, 
were then selected for detailed studies of silvics and lumbering. In 
addition, four other typical localities were studied by special parties, 
two In connection with the second-growth problem and two for the 
cooperage industry. Careful studies were made of the characteris- 
tics of the forest, the individual habits and requirements of each 
species, the effects of fire and grazing, and the methods and effects of 
lumbering upon the forests, more especially as regards waste in 
logging and means of preventing this waste. Upon these various 
studies are based plans for conservative forest management under 
varying forest conditions. 

The report upon this great hard-wood region, which is now nearing 
completion, will contain a large amount of information concerning 
commercial and forest conditions and their relation to the lumber, 
cross-tie, tight and slack cooperage, mining, timber, tan-bark, and 
chestnut extract wood industries. Based upon this information, defi- 
nite suggestions will be given as to methods of utilizing the forest 
products to better advantage and as to practical means of managing 
forest properties more conservatively. 

COTTONWOOD AND ASH. 

During the winter the Forest Service carried on a study of 
cottonwood and ash in the South. This study was supplementary in 
part to the study made the preceding year of the red gum, and com- 
bined with this, furnishes a complete basis for the forest management 
of hard-wood bottom lands in this region. 
Nowhere is forest management more promising than on _ these 

hard-wood bottom lands. The growth of all species, particularly the 
cottonwood and ash, is here extremely rapid, and nearly all the spe- 
cies are now easily merchantable. The measurements taken on the 
cottonwood show it to be one of the fastest growing trees native to 
the United States. Ash, while not so fast in growth as either cotton- 
wood or red gum, will make saw logs in about fifty years, and can be 
used when much smaller for many purposes. The chief obstacle to 
be overcome is, in many localities, the dense growth of canebrake, 
which often renders reproduction difficult, if not altogether impos- 
sible. Burning will undoubtedly prove the most efficient means of 
destroying this growth. : 

LODGEPOLE PINE. 

A study of the lodgepole pine in Montana, Utah, and Wyoming 
was carried on during the summer and fall. , The object was to 
collect exact information with regard to silvics, commercial status, 
and methods of lumbering, which information, combined with the 
large number of growth and volume measurements obtained by the 
Service during the past four years, will furnish a basis for the correct 
forest management of this species. __ ; ; a 
At present lodgepole pine, despite its wide geographical distribu- 

tion and the fact that it forms four-fifths of the forests of the Rocky 
Mountain region, is not commercially a well-known tree. It is, 
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however, rapidly gaining in general utility. For example, experi- 
ments have already shown that railroad ties of this tree, when 
impregnated with a proper preservative, satisfy the necessary require- 
ments as to length of service, and its utilization for this purpose, as 
well as for mining timbers, seems to be assured. 

The chief obstacles to forest management on lodgepole lands is the 
repeated forest fires that annually burn over large areas, and one of 
the main objects of this study was to discover how to control and 
prevent these fires. Particular attention was also given to the matter 
of waste in logging and to the disposal of slash and tops. This slash 
left after logging forms one of the greatest obstacles to fire preven- 
tion, for it becomes very dry and inflammable in summer and makes 
a very hot fire. With an efficient system of fire protection forest 
management promises to be highly successful for lodgepole pine 
timber lands. 

WESTERN YELLOW PINE. 

A study of one of the most important commercial timber trees of 
the West, the western yellow pine, completed during the year, was 
made to determine the best methods of management of this- species, 
based on its reproduction, rate of growth, and silvicultural charac- 
teristics. Measurements of sample plots and of the rate of growth 
and actual volume of felled trees were made in South Dakota, Col- 
orado, Montana, and California. The tables obtained will be of 
great assistance to timber-land owners in estimating the amount of 
standing timber on their lands and the rate at which it will grow. 

In addition, the commercial distribution of the species was mapped, 
and a careful study was made of market conditions, methods of 
lumbering, uses of the wood, and the characteristics of the tree, 
including its requirements as to soil, moisture, elevation, etc. 

SUGAR PINE. 

In connection with the study of the western yellow pine in Cali- 
fornia, the study of sugar pine in that State, begun in 1902, was 
completed. The sugar pine is one of the important timber trees of 
the coast, but a difficult species to manage under prevailing condi- 
tions. Fire protection on cut-over lands is the most important con- 
sideration. The report on this species will contain volume and rate 
of growth tables and carefully prepared silvicultural notes, and will 
furnish much information of practical value. 

SCRUB PINE, 

During the spring months the Forest Service carried on a study of 
the scrub pine in Virginia and Maryland, in order to furnish infor- 
mation to farmers and timber-land owners in these States, where there 
are large areas of abandoned farm land,covered with dense stands of 
this species. Particular attention was given to market conditions 
and present and possible uses of the species, especially for pulp wood 
and lumber. 

SPECIES USED FOR RAILROAD TIES, 

The tie problem in this country is becoming more important every 
year. The study of loblolly pine in eastern Texas, with special refer- 
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ence to tie production, was completed during the year, and a sim- 
ilar study was begun in the hard-wood region of the Southern Ap- 
palachians, westward to the Mississippi River. White, black, and 
chestnut oaks were the species principally studied. The fact that the 
tie industry in that region is confined almost exclusively to second- 
growth forest made desirable a general study of the second-growth 
land, its extent, character, and annual production, and of the proper 
methods of managing it for a sustained yield of the timber de- 
manded in the region, both for ties and for the mining and other in- 
dustries dependent upon wood. 

DETERMINATION OF TIMBER VALUES. 

A piece of work which the Forest Service has carried on during 
the past year and which makes a strong appeal to lumbermen 
is that of determining the precise money value of trees of the differ- 
ent diameters. This work, begun less than two years ago, has been 
steadily developed. It furnishes in many cases the strongest possible 
argument for conservative forest management. 

The timber owner who undertakes to practice forestry must make 
up his mind to leave a certain percentage of his trees uncut as a basis 
for future timber crops. Hence the first question he wants answered 
is, What are these trees worth now, and what will they be worth when 
they have reached a larger size? In brief, will it pay to let them 
alone for a while? 

This study supplies the exact information required. The trees are 
marked in the woods as they are felled, and then traced through the 
sawmill to learn what they saw out. From the figures thus obtained 
tables are constructed which show the number of board feet of each 
grade of lumber yielded by trees of different diameters. By apply- 
ing a lumber price list the exact money value of the trees may then be 
determined. 

This study at sawmills also shows exactly how the actual amount of 
lumber sawed out of a log or tree compares with the amount credited 
to it by the log scale. This is a matter of considerable importance, 
especially to lumbermen who contract for their logging. The tables 
showing money values can be applied with peculiar effectiveness to 
those tracts on which detailed estimates have been made of the stand- 
ing timber. Knowing the number of trees of each diameter and 
species on his lands, and the profits per thousand feet of logging each 
diameter, the lumberman is in a position to put a far more accurate 
valuation on his property than if he had resorted to the customary 
method of having it cruised and had then applied a stumpage price. 
Success in the lumber business depends largely on the ability to 
figure closely on all operations. The mill studies of the Service thus 
furnish the precise information necessary for very important calcu- 
lations. : 

WORK FOR THE ENSUING YEAR. 

PUBLIC LANDS. 

During the coming year the preparation of working plans for those 
parts of the National forest reserves where there 1s an urgent de- 
mand for timber and where large timber sales have been made will 
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be carried on as rapidly as the resources of the Service will permit. 
Studies of the more important species occurring on the reserves will 
be pressed forward. Those species which are of commonest occur- 
rence or of most importance to correct forest management will be 
studied first. 

WORKING PLANS. 

Working plans will continue to be made for private tracts. Sev- 
eral working plans, which will be completed during the coming year, 
have already been begun. They are as follows: 
Two working plans for small tracts in New York, on which the 

actual carrying out of the recommendations to be made will be started 
by the Service. The present stand and distribution of the timber will 
be shown by forest maps, and the future stand will be estimated from 
growth figures collected on the tracts. The execution of these plans 
will afford practical examples of forest management for residents in 
the vicinity. 
A working plan for a tract of 100,000 acres in northern New York, 

which the owners wish to manage so as to obtain the largest returns 
from continued cutting and on which present returns are not the first 
requirement. = 

Three working plans for small tracts in California. The protec- 
tion of the forest from fires 1s here most important, and the results 
of this work will be of the greatest value to timber-land owners in 
that region. 

The working plan for the tract of 1,300,000 acres in western Wash- 
ington begun last year. The chief object of this work will be to out- 
line an efficient fire-protection system and to perfect plans for future 
lumbering, so as to obtain continued cuts of timber. 
A working plan for a tract of about 7,000 acres on an island in 

Lake Michigan. The work will include the making of a forest type 
map showing the distribution and character of the timber, an estimate 
of the present stand, plans for the removal of mature timber and for 
improvement cuttings and thinnings in second growth, and a plant- 
ing plan for open and burnt areas. The situation of this tract, on 
a small island, renders the question of fire protection particularly 
easy. 

In addition to these working plans, which are already under way, 
a working plan will be made for a tract of land in Kentucky and 
Virginia, which the owners wish to hold mainly for the permanent 
production of mining timbers. The forest is as yet practically uncut, 
and the opportunities for successful forest management are very 
great. 
Working plans will be made for at least two large tracts of long- 

leaf pine land in Arkansas, including studies of fire protection and 
less wasteful methods of lumbering. A working plan will also be 
made for a tract of longleaf and loblolly pine land in South Carolina. 
A detailed plan for protection of forest lands from fire will be made 

for one of the large railroad companies in California and Oregon. 
The essential features of this work will be the adoption of a system 
of fire patrol and the prevention of fire from starting by improved 
methods of logging and by burning brush and slash left after logging. 

In addition to these working plans for timber tracts attention will 
be given, as in the past, to working plans for wood lots. The oppor- 
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(unity which this work affords of introducing better forest manage- 
ment throughout the country is very great, and the examples of 
thinnings and other work furnished by these wood lots are of great 
advantage to neighboring timber-land owners. 

STUDIES OF COMMERCIAL TREES. 

The Forest Service will continue its commercial-tree studies during 
the coming year. It will be the object to complete as rapidly as pos- 
sible the studies of those trees which are of the greatest importance 
commercially, or in the management of forest lands. Work will also 
be carried on along special lines of investigation, such as the produc- 
tion of railroad ties and studies of second growth in various parts of 
the United States. The study of lodgepole pine will be continued 
during the coming year so as to cover its entire range, special atten- 
tion being given to market conditions, waste in logging, and the 
best methods of reproduction of lodgepole pine forests. Other com- 
mercial trees to be taken up will be the Engelmann spruce in the 
West, the red cedar in the South, the red pine in Minnesota (for 
which sufficient field measurements have already been collected), and 
the white fir as a source of supply for pulp wood in Oregon and 
Washington. 
A cooperative study of future supply of railroad ties will be carried 

on in Wisconsin and Minnesota. The investigation will determine 
the possibility and cost of producing ties in these States on lands 
tributary to the cooperating road. 

The mill studies to determine the actual money value of trees of 
different diameters and the amounts of each grade of lumber cut 
from the trees will be continued, and the longleaf and loblolly pines 
in South Carolina will be studied. ; 

Studies of second-growth white pine will be carried on in New 
England, and a study of second-growth hard woods will also be made. 
This work is of particular importance from its bearing upon the man- 
agement of small timber tracts and wood lots. : 

COOPERATIVE STATE FOREST STUDIES. 

MAINE, 

A descriptive study of forest fires was carried on and completed 
during the past year in cooperation with the State of Maine forest 

commission. Particular attention was given to the causes of fires 

and to the effect of fires on the forest, reproduction, and second 

growth. The present methods of fighting fires and the efficiency of 

these methods were also studied, and figures were collected to show 

the actual damage done to the forest. On this work are based recom- 

mendations for the prevention and control of fires. 

WORK “OF THE ENSUING YEAR. 

In cooperation with the New Hampshire forest commission, a 

studv will be made of forest conditions in the southern part of that 

State. This work will be a continuation of the work already done 

in the northern part of New Hampshire. The lines to be followed 

are: 
(1) A study of the composition and quality of the forest and the 

completion of the forest map of New Hampshire. 
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(2) A determination of the actual yield of merchantable timber 
possible from second-growth forest under forest management. — 

(3) A study of the present methods and extent of lumbering in 
the southern half of the State, and of practicable modifications to 
improve the condition of cut-over lands. ; 

(4) A study of the values and uses of the various woods, and of the 
returns which can be expected from second-growth forest and wood 
lots. 

(5) The completion of the stream-flow measurements in coopera- 
tion with the United States Geological Survey. 

EXPENDITURES. 

The total expenditures under forest management during the past 
year amounted to $57,082.25, or 134 per cent of the total appropria- 
tion for the Forest Service. 

FOREST EXTENSION. 

The forest planting operations conducted during the past year by 
the Forest Service fall into two main classes—cooperative planting, 
which concerns itself with planting on private land under the co- 
operative arrangement outlined in Circular No. 22, and reserve plant- 
ing operations and forest replacement studies, both of which are con- 
cerned directly with the work of reforestation on the forest reserves. 

COOPERATIVE PLANTING. 

The same general policy -of cooperative forest planting which has 
been followed since July, 1899, was continued during the past year. 
Upon application, examination is made, whenever practicable, of 
lands upon which the owners contemplate forest planting. If after 
this preliminary-examination a planting plan seems advisable, 
detailed instructions as to what and how to plant are given. In case 
extensive planting is to be undertaken its supervision by an agent of 
the Service is usually recommended. The assistance offered does not 
include the preparation of plans for landscape gardening or decora- 
tive planting of any kind, and such work is entirely outside the 
province of the Forest Service. 

RESULTS OF COOPERATIVE PLANTING. 

During the past year 50 landowners applied for assistance under 
the terms outlined above, and at the beginning of the year 52 appli- 
cations were awaiting attention. * Of these applications 49 were acted 
upon during the year, and 46 planting plans were made, covering an 
aggregate area of 36,570 acres, in 21 States. There are now 46 appli- 
cations on file to receive attention during the coming year. The fol- 
lowing is a summary, under fiscal years, of operations from the incep- 
Lee of the cooperative forest-planting policy, in 1899, to June 30, 
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Applica-| Exami- Area cov- 
Fiscal year. ign re-| nations Flees ered by 

ceived. | made. : plans. 

Number.| Number.| Number.| Acres. 
117 62 59 482, 55 
ve 118 114 2,574. 45 
70 61 3,467. 27 
63 69 68 4, 283. 20 
70 53 42 2,861.33 
50 49 46 36, 569. 70 

445 406 380 50, 238. 50 

INCREASE OF COOPERATIVE FOREST PLANTING. 

The most notable phase of the cooperative planting work during 
the year has been the increasing requests for assistance made by 
cities, water companies, railroads, and other large owners. <A forest 
nursery was established and a planting plan is being made for 
some 25,000 acres of denuded land along the Chateaugay division of 
the Delaware and Hudson Railroad in the Adirondacks, while for 
the Baltimore and Ohio Railroad an examination was made of sev- 
eral parcels of land in West Virginia, Ohio, and Pennsylvania. A 
planting plan was made and planting was begun on a 3,000-acre for- 
est park for the city of Los Angeles, Cal., and application was received 
for a similar plan for a large forest park in the city of Helena, 
Mont. Watershed planting is receiving increasing attention, and 
the practical bearing of reforestation upon irrigation and various 
industries is becoming more thoroughly recognized. The Fort Bay- 
ard Military Reservation was examined for the War Department. A 
planting plan was made for 4,000 acres of the reservation, and a 
nursery was established. The development of these large projects 
indicates the increasing scope of cooperative forest planting, and is a 
natural result of earlier educational work and of increasing needs. 

INVESTIGATIONS OF PLANTED AND NATURAL TIMBER. 

The field studies to accumulate all available data on forest plant- 
ing have been continued in the Middle West, in order to determine 

for definite regions the best species for commercial and protective 
planting, the best cultural methods, and what may be expected from 

the species planted. Such studies were completed last year in North 

and South Dakota, western Minnesota, Ilinois, eastern Nebraska, 

and western Texas. A similar study is being made in Iowa. 

POPULAR INFORMATION. 

Leaflets on the planting range, silvical qualities, proper methods 

of propagation and care, and economic uses of such trees as can be 

recommended for commercial and protective forest planting, and on 

common subjects of inquiry, such as spacing, transplanting, heeling 

in, packing and shipping young trees, and the cultivation of forest 

plantations, have been prepared and printed. To supplement the 

planting leaflets a mimeographed sheet for each important species 

has been prepared, giving the range of quotations for seed, seedlings, 

and transplants, and list of dealers from whom planting material 

may be obtained. 
H. Doe. 6, 59-1——23 
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To further the work of cooperative forest planting, public meet- 
ings were held and lectures were given in North Carolina, Iowa, Ili- 
nois, and Nebraska. 

RESERVE PLANTING. 

SAN GABRIEL FOREST RESERVE. 

During the past year the two established nurseries in the San 
Gabriel Forest Reserve were consolidated by the removal of the lath 
house of the Pasadena nursery to Henningers Flat. By this change 
the productive capacity of the Henningers Flat nursery was in- 
creased about one-third. There are now about 11,520 square feet of 
‘ground under lath. This area has been replanted to seed beds since 
the removal of the 1-year-old stock to open ground. The seeds 
sown should produce about 300,000 plants. The species mainly used 
were the Jeffrey pine, big cone spruce, knob cone pine, and Coulter 
pine, in the order named. For field planting in the San Gabriel Re- 
serve 2-year-old trees once transplanted are most desirable. Dur- 
ing March of this year 210,700 1-year-old seedlings, chiefly of these 
species, were transplanted from the seed beds in the lath house to nur- 
sery beds and the loss will not exceed 0.047 per cent. 

To check the rapid height growth of certain species, as the Coulter 
and Monterey pines and big cone spruce, and thereby to secure stocky 
plants which rabbits will not molest, “ topping” was tried. Several 
thousand trees were cut back three-fourths of their length before 
transplanting, and others when transplanted, with very satisfactory 
results. A root-pruning knife was devised, with which the roots can 
be cut at any depth from 3 to 10 inches. It, has been used only ex- 
perimentally, but thus far with gratifying success. 

During April and May of this year 37,000 trees, chiefly 2-year- 
old transplants, were set out, in greater part for experimental pur- 
poses. For the protection of the Henningers Flat nursery and the 
new forest plantations, a system of fire lines was laid out and con- 
structed after the completion of the planting. 

To promote the reforestation of the watersheds and to extend the 
range of experimental planting, 8,560 trees were given to the city 
of Los Angeles for planting in Griffith Park and 3,106 to individuals 
in lots of from 150 to 1,500. All the trees were planted under in- 
structions from the Service, arid, except in two cases, were set on 
watersheds within forest reserves. 

SANTA BARBARA FOREST RESERVE. 

In view of the extremely high value of water in the vicinity of 
Santa Barbara and of the denuded condition of the important 
drainage basins, reforestation work was begun in the Santa Barbara 
Forest Reserve in March, 1905. A forest nursery was established 
within the reserve, at an elevation of 2,000 feet, on the San Marcos 
road, 13 miles from the city of Santa Barbara. The necessary land 
and water privileges were secured by lease. A lath house covering 
5,760 square feet of ground space was erected, in which seed beds 
were prepared and seed sown. 
A detailed planting plan for the watersheds in urgent need of 

reforestation will be completed during the summer. The Mono Basin 
and the watersheds of the Santa Ynez River above the Gibraltar 
reservoir site will receive first attention. 
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PIKES PEAK FOREST RESERVE. 

During the field season of 1904 three nurseries were established in 
the southern portion of the Pikes Peak Forest Reserve to furnish 
seedlings for planting on the fire-denuded slopes of that region. In 
the fall about one-fifth of an acre of seed beds was planted with seed 
of Engelmann spruce, blue spruce, Douglas spruce, limber pine, 
western yellow pine, and bristle-cone pine. Forty thousand western 
yellow pine and 10,000 Douglas spruce seedlings from the Govern- 
ment nursery at Halsey, Nebr., were planted on the mountain slopes 
near Clyde. 

GILA RIVER FOREST RESERVE—FORT BAYARD MILITARY RESERVATION. 

An examination of the adaptability of the Fort Bayard Military 
Reservation for forest planting, made in cooperation with the War 
Department in April, 1905, was followed by the selection and leas- 
ing of a nursery site at Stevens ranch, north of the military post, at 
the only point where the necessary water rights could be obtained. 
An acre of ground was prepared as a nursery, and seed beds with a 
productive capacity of 3,000,000 seedlings were sown. About 300 
pounds of seed of western yellow pine were used. They were sown 
with a seed drill, at a cost of less than 5 cents per pound; hand sow- 
ing would cost about 50 cents. 

BLACK HILLS FOREST RESERVE. 

Reforestation work was begun in early June. On 32 acres western 
yellow pine seed was sown broadcast. An area of 8 acres was planted 
to seeds of the same species with a hand corn planter, improved for 
the purpose, and 30,000 western yellow pine and 10,000 red fir seed- 
lings raised in the Dismal River Forest Reserve nursery were set up, 
2,000 to the acre. The operations were in the vicinity of Custer 
Peak, near Roubaix, on the site of an old burn. 

DISMAL RIVER FOREST RESERVE, 

Created primarily as a tree-planting reserve, the Dismal River 
Forest Reserve was the first on which planting was begun, and is still 
the scene of the most extensive reserve planting directed by the 
Forest Service. 

Nursery worx.—In September, 1904, a careful estimate based on 
sample-plot counts showed that the nursery stock at that time con- 
sisted of 990,C00 western yellow pine, 1,119,000 jack pine, 7,800 red 
fir, and 50,000 white fir seedlings. Of these the western yellow pine, 
red fir, and white fir came through the winter with probably less 
than 5 per cent loss. The jack pine suffered a loss of about 75 per 
cent through winter killing and the attack of a fungus. 

The cost of raising these seedlings to one year old, including cost 
of the seed and one-tenth of the cost of constructing the shade frames, 
amounted to not more than 85 cents per thousand. These seedlings, 
as well as the other trees, are prospering. 

The area devoted to seed beds is now 24 acres. One-half of this 
area was sown to western yellow pine and jack pine this spring. The 
remaining 1} acres contain one-year-old seedlings of western yellow 
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and jack pine and red and white fir, which will be left in the beds 
another year before transplanting. 

Frevp prantinc.—Field planting was begun on April 11 and fin- 
ished in early May. A total of 396,100 trees of jack pine and west- 
ern yellow pine was planted in the sand hills at an average of $2.15 
per thousand trees. The method of planting was practically the 
same as that followed the previous year, described in the 1904 re- 
port. All of the jack pine was planted in the grass sod without 
previous preparation. Of the 274,700 western yellow pine 80,400 
were planted in sod and the remaining 194,300 in furrows. The 
trees planted this year are in a thrifty condition and appear to be 
making a good start. 

SEEDS AND TREES FURNISHED FOR PLANTING OUTSIDE OF THE Dismau 
River Forest Reserve.—In May 300 pounds of western yellow pine 
seed, 30,000 seedlings of the same species, and 10,000 red fir seedlings 
were furnished for reforestation in the Black Hills Forest Reserve. 
Fifty thousand western yellow pine seedlings and 10,000 red fir seed- 
lings were shipped to the Pikes Peak Forest Reserve, and 400 pounds 
of western yellow pine seed were sent to the newly established nursery 
at Fort Bayard, N. Mex. 

EXPERIMENTAL PLANTING.—Although the work up to the present 
has been very successful, sand-hill planting is yet in an experimental 
stage. To secure further data a quarter section of typical sand-hill 
country was set aside for experimental purposes. Planting was done 
on this area with different species, both in and out of furrows, and 
each tree and block was carefully staked and recorded, so that ac- 
curate counts can be made at any time. In addition certain trees 
and blocks in the larger field plantations were staked, that the results 
may be more accurately determined. 

COLLECTING AND TESTING OF FOREST TREE SEEDS. 

It is the policy of the Service to collect the seeds used in reserve 
planting, though as a large quantity gathered in 1903 was on hand at 
the beginning of the last fiscal year no collecting was needed in 1904. 
In this connection germination tests and data as to the vitality and 
methods of preservation of the seeds are essential. Cooperative 
work was carried on with the Seed Laboratory of the Department 
through a series of experiments, field germination tests were made 
at Halsey, Nebr., and Henningers Flat, Cal., and a report on pre- 
liminary results was prepared. On the whole, the seed collected by 
the Service was of better quality than that purchased of seed houses. 

FOREST REPLACEMENT. 

The study of forest replacement on areas where tree growth is 
wanting or deficient was continued in'the Wichita, Prescott, Pikes 
Peak, Santa Barbara, San Gabriel, San Bernardino, San Jacinto, 
and Sierra reserves. Studies similar in character, although less ex- 
haustive, were carried on in connection with reserve and cooperative 
planting and with the studies of natural forest encroachment. 

Forest-replacement studies serve as a preliminary reforestation 
plan. Through such studies the areas on which planting is advisable 
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are definitely determined, species selected, nursery sites located, dis- 
posal of brush and dead timber considered, preliminary fire plans 
made, and an estimate is given of the cost of the several operations. 

During the year the field investigations of forest replacement in 
the Santa Barbara Forest Reserve, inaugurated and carried nearly 
io completion in the fiscal year 1904, were finished, and the prelim- 
inary office report was compiled in the form of locality and repro- 
duction studies. : 

The forest-replacement studies in the Sierra Forest Reserve were 
completed in December, 1904. A full office report describes the types 
of the Sierra forest, the extent to which natural reproduction may be 
depended upon to reclaim chaparral and reforest denuded areas, 
ene areas on which planting is advisable, and the species suitable for 
planting. 
An investigation of the advisability of forest planting for timber 

supply and water conservation in the Salt Lake Forest Reserve was 
made during the summer field season. One valuable result was the 
beginning of hearty cooperation with the municipality of Salt Lake 
in the interest of the city’s water supply. The eastern part of the 
Lewis and Clark Forest Reserve was examined to determine whether 
the condition of the watersheds, the state of settlement, and the 
value of the water and timber supplied by this region are sufficient to 
warrant the preparation of a reforestation plan. An examination 
was also begun to determine the advisability of forest planting on 
denuded slopes in the Gunnison Forest Reserve, in Colorado, in con- 
nection with the Uncompahgre Valley irrigation project of the 
Reclamation Service. 

STATE COOPERATIVE WORK. 

The forest investigations in cooperation with the State of Cali- 
fornia which began in July, 1903, were finished. Studies were con- 
ducted by the Office of Forest Extension on the chaparral, its growth, 
extension, functions, and the means of controlling it, and on forest 
fires. The latter resulted in completed reports on fire conditions in 
the San Bernardino, San Gabriel, Santa Barbara, San Jacinto, and 
Trabuco Canyon forest reserves, and in Monterey County, on the 
western slope of the southern Sierras, and in the Lake Tahoe region. 
In addition, a systematic plan of fire protection was made and put 
into operation on a lumber tract in Butte County, and reports on 
slash burning and general fire protection were prepared. Most 
important of all, a State forest code, based on a thorough field study, 
was submitted to the legislature, and was passed in somewhat 
amended form. It provides for the protection and management of 
forests within the State, and creates a State board of forestry and a 
technical administrative force consisting of a State forester and two 
assistants. A general report on fire conditions in California is in 
preparation. 

EXPENDITURES. 

The expenditures of the Office of Forest Extension during the past. 
year amounted to $53,970.96, or 125 per cent of the appropriation of 
the Forest Service. Contributions amounting to $3,792 were received 



224 DEPARTMENTAL REPORTS. 

and expended on cooperative work. Among the contributors were 
the State of California, the Los Angeles Chamber of Commerce, the 
Pasadena Board of Trade, and the Solar Observatory, Mount 
Wilson, Cal. 

WORK FOR THE ENSUING YEAR. 

COOPERATIVE PLANTING. 

The preparation of planting plans under the provisions of Cir- 
cular No. 22 will be continued, and effort will be made to extend the 
work by bringing the cooperative offer to the attention of a greater 
number of landowners. The study of planted groves in Iowa will 
be completed. It is expected to lead to more active cooperation 
between the Service and railroads, pulp companies, and others inter- 
ested in forest planting. Attention will be given to planting over 
the coal beds in the Ohio Basin which are unproductive or giving 
only small returns from agricultural crops. The black locust will 
be studied with care, because it is the species in greatest favor for 
planting in this region. 

RESERVE PLANTING. 

The reserve planting projects on the San Gabriel, Santa Barbara, 
Pikes Peak, Gila River, Black Hills, and Dismal River forest re- 
serves will be continued and extended. In connection with this a 
large quantity of tree seeds will be collected this fall. 

In the Garden City Forest Reserve, created primarily as a tree- 
planting reserve in June, 1905, active operations will begin this fall 
by locating the site and preparing the ground for a nursery. The 
planting of seed beds will follow next spring. 

If favorable reports are submitted for the reserves on which pre- 
liminary reforestation plans are now being made, the establishment of 
additional forest nurseries will be advisable in the spring of 1906. 
These reserves are the Salt Lake, Prescott, Lewis and Clark, Gunni- 
son, Modoc, Warner Mountains, Cassia, and possibly the Malad. 

DENDROLOGY. 

FOREST DISTRIBUTION. 

FOREST MAP OF THE UNITED STATES. 

The collection of data for mapping the forest types and the dis- 
tribution of tree species in the United States was continued during 
the year. A map showing the great types, prepared for the Louisiana. 
Purchase Exposition, was printed, and marks a considerable advance 
in accurate knowledge. But the satisfactory completion of this most 
important undertaking must be the work of years. Until it is com- 
ee knowledge of the extent and economic possibilities of our 
orest resources must remain fragmentary. 

STUDIES OF SPECIAL REGIONS, GROUPS, AND SPECIES. 

A study of the distribution, composition, and commercial value of 
bottom-land forests in the “ Big Thicket ” region of southern Texas 
was conducted during the year. 
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Progress was made in a study of important indigenous and exotic 
acaclas growing in the United States. Through the unfortunate 
loss of field notes by the burning of the Santa Monica Experiment 
Station buildings, however, much of the work done will have to be 
undertaken anew. 
A study of eucalypts for growing where there is little frost is in 

progress. New and definite knowledge has been obtained of the exact 
limits within which various species can be successfully cultivated in 
parts of the West and Southwest. 

PACIFIC COAST TAN-BARK TREES. 

Material has been collected for a complete report on the present 
and probable future supply of western tan-bark oak, of the extent to 
which it is likely to meet the demand of the Pacific tanning industry, 
of new species capable of supplying tan bark, and of the various 
barks which have been used as adulterants. 

BASKET WILLOWS. 

The basket-willow holts established last year on the Arlington Ex- 
perimental Farm yielded their first crop of rods from 10,000 stools 
in the spring of 1905. Some of this stock was peeled, some dried with 
the bark on, and the remainder used for cuttings to extend the planta- 
tion. The peeled and unpeeled rods will be made into various forms of 
produce and farm baskets and placed in actual service to determine 
whether they are enough more durable than the cheaper but compara- 
tively much shorter-lived splint-wood baskets to make them more 
economical in the end. 
From the total crop of rods valuable comparative data were ob- 

tained as to the production of different willows on different soils, and 
the effect of different treatments on the quality and quantity of the 
rods, and, in cooperation with the Bureau of Entomology, on means 
of preventing insect ravages. 

The holts now contain 20,000 stools, distributed in 30 plats, and 
the plantation is well equipped. The Bureau of Plant Industry, 
which assigned the land for these experiments, has rendered most 
cordial and helpful cooperation in preparing the ground and in many 
other ways. ; 

The appearance of Bulletin 46 (The Basket Willow) awakened an 
interest in willow growing, and many requests are received for cut- 
tings of approved strains of basket willows. It is planned to meet 
this growing demand by distributing from 50,000 to 100,000 cuttings 
during the spring of 1906. 

TURPENTINING METHODS. 

The series of experiments to secure an improved system of turpen- 
_tining begun in 1902 was completed in December, 1904, and the final 
results were published in Circular 34. These experiments made 
known a means by which the length of life of the turpentined pine 
forests is greatly lengthened and at the same time both a larger and 
a better product is obtained. The study already made has received 
the hearty commendation of the body of operators who produce the 
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major part of our naval stores and has led to the offer of willing co- 
operation in further studies. 

PuRPOsE AND CHARACTER OF NEW EXPERIMENTS.—A promising field 
for still further improvement in turpentining methods was opened by 
the likelihood that by diminishing the wound caused by chipping the 
injury to the tree might be still further reduced without decreasing 
the yield. The problem is essentially to discover the effect of chip- 
ping on the physiological activities of the tree, upon which depend 
the secretion and flow of resin. To test this matter experiments were 
begun on March 1, 1905, with four crops of approximately 8,000 
trees each. 

These experiments are being conducted on a longleaf pine tract 
near Greencove Springs, Lake County, Fla., about 30 miles ‘south of 
Jacksonville. The work is ‘under the constant observation of the 
most progressive turpentine operators, a number of whom have 
already modified their methods in the light of such conclusions as 
the work itself has suggested, even at its present early stage. 

The special thanks of the Forest Service are due to the Hilman- 
Sutherland Land Company, of Jacksonville, Fla., for the disinter- 
ested cooperative arrangement under which these experiments are 
being carried out. It is planned to continue the work for the regular 
commercial period of three years. 

SYSTEMATIC STUDIES OF FOREST FLORA. 

REGIONAL STUDIES. 

The preparation of material for a series of bulletins descriptive 
and illustrative of the tree species of the different regions of the 
United States has been undertaken. The first installment of this 
work will be published, when ready, under the title of “ Part I. Trees 
of the Pacific States.” 

FOREST HERBARIUM. 

Response to the demands for technical information about trees 
made by individuals and by schools, colleges, and other institutions 
has become a considerable part of the duties of the Dendrologist. 
To facilitate this work the assignment of about 1,000 of the Forestry 
Division’s original collection of tree, seed, bark, and wood specimens 
was secured. This material is needed not only for reference, but also 
to supply models for drawings to illustrate proposed studies of the 
tree floras of the United States. 

FOREST LIBRARY AND PHOTOGRAPHIC COLLECTION. 

By a change of quarters of the forest library and the photographic 
collection made in. November, 1904, better facilities for practical use 
and enlarged space for filing books and photographs were gained. 
Adequate room for readers, however, is still lacking. Books and 
pamphlets to the number of 3,851 were added during the year, 
bringing the forest library to a total of 8,078 volumes. This marked 
Increase is due mainly to a large accession of books and pamphlets 
previously in the Department library, for which the shelves of the 
Forest Service did not formerly afford space, 
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The use of the library was markedly greater this year than last. 
Monthly announcements of all new forest literature received are ° 
regularly and prominently posted on the Service and library room 
bulletin boards. The library committee is now preparing for publi- 
cation, 1n cooperation with the general library of the Department, a 
classified list of forest literature. 

FOREST PHOTOGRAPHS AND LANTERN SLIDES. 

The photograph collection contains 19,052 photographs, of which 
5,192 were catalogued and filed during the past year—808 more pic- 
tures than were added during the previous year? The total collection 
comprises pictures from 43 different States and Territories and 9 
foreign countries. 

Lantern slides in the collection number 2,881, of which 561 were 
added during the year. 

Duplicate photographs (mainly unmounted) to the number of 
4,137 were given to 47 educational institutions, to 52 applicants for 
illustrations to be used in books and articles on forest subjects, and to 
39 individuals who had extended assistance and courtesies to mem- 
bers of the Service doing field work, or were exchanged for sets of 
views from 4 foreign countries. Selections of lantern slides, num- 
bering in all 1,861, were loaned for educational purposes. 

As an aid to filling gaps in the collection and to prevent duplica- 
tion, a map was prepared showing by counties the number of photo- 
graphs already filed. 

EXPOSITIONS. 

The exhibit described in the last report of the Forester was dis- 
played at the Louisiana Purchase Exposition until its close, Novem- 
ber 1, 1904, when most of the material was safely returned to Wash- 
ington. A few articles were shipped to Portland, Oreg., in antici- 
pation of use at the Lewis and Clark Centennial Exposition; a large 
glass case and contents, illustrating methods of turpentining, was 
loaned to the museum of the College of Pharmacy, St. Louis, Mo., 
and all of the living trees and nursery stock, comprising the outside 
tree-planting exhibit, were presented to the Missouri Botanic Garden, 
St. Louis. 

For the Lewis and Clark Centennial Exposition a practically new 
exhibit of the Forest Service was prepared. This was installed, to- 
gether with the exhibit of the Reclamation Service, in a special Gov- 
ernment building. Approximately 5,600 feet of floor and wall space 
was devoted to the forest exhibit. The two displays were planned 
to show clearly the direct and vital relationship between the fields of 
the two organizations, which, especially in the West, work hand in 
hand to secure, in the interest of the people at large, the wood and 
water resources of the country against waste and monopoly. The 
forest exhibit was ready and open to the public on the opening day 
of the exposition, June 1, 1905. The cost of preparing and installing 
it was approximately $7,600. Large colored and uncolored trans- 
parencies and colored bromide photographs effectively illustrated 
forest conditions and problems and the work of the Forest Service 
throughout the country. Maps, charts, instruments, models, wood 
specimens, and a timber-testing machine in operation were also 
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important parts of the display, and helped to make it altogether the 
. most successful and instructive portrayal of the whole field of for- 
estry and its bearing upon public and private welfare which has ever 
been made in the United States. 

WORK OF THE ENSUING YEAR. 

The experiments in methods of turpentining already outlined will 
be continued on the lands of the Hilman-Sutherland Land Com- 
pany, in Florida. The study of basket willows will also be continued, 
with special reference to the effects of different kinds of soil and of 
its moisture content ypon the quality and quantity of rods produced, 
and to the behavior of newly imported European willows under the 
influence of strange soils and acclimation. In the studies of special 
groups and species of trees the Monterey pine and cypress will be 
added to the list of little-known desert pines of California already 
under investigation, the promised study of Cascara sagrada will be 
begun, and the brown-wooded junipers of Texas will be taken up. The 
study of certain kinds of acacias and eucalypts will be continued. 
In the regional studies of North American trees the preparation of 
Part I, Trees of the Pacific States, will be pressed forward, and that 
of Part II, Trees of the Rocky Mountain States, will be begun. 

EXPENDITURES. 

The total expenditures for the vear under the head of Dendrology 
were $15,086.44, or 3.5 per cent of the total appropriation for the 
Forest Service. 

FOREST PRODUCTS. 

During the present fiscal year it became plain that a complete re- 
organization of the lines of work comprised under the head of 
forest products was needed. In consequence of the rapid expan- 
sion of this work, the aggressiveness with which problems of great 
magnitude had been attacked, the multiplication of stations, the ex- 
tension of field work, and the failure of the office organization to 
keep pace with it, the need for better control and a firmer coordina- 
tion of parts became imperative. To accomplish this work Mr. Wil- 
lam L. Hall, previously the Chief of the Office of Forest Extension, 
was put in charge. 

The investigations in progress at the beginning of the year were 
chiefly of two kinds—studies of wood preservation and tests of the 
strength of timbers. The wood preservation studies were grouped 
into three sections—Eastern, Central, and Western—with a central 
office in St. Louis, from which they are directed. The timber-test 
work was conducted at Lafayette, Ind.; New Haven, Conn.; Berkeley, 
Cal., and Washington, D. C., and was directed from the laboratory 
at Lafayette, Ind. A section of dendro-chemistry was also main- 
tained, with headquarters at St. Louis, chiefly to assist and supple- 
ment the work in wood preservation. 
On January 1, 1905, the reorganization of the office began. The 

system of handling cooperative funds was changed entirely. Ac- 
counts were submitted for all such funds expended during the first 
half of the fiscal year, and all balances in the hands of the field men 
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were turned over to an agent of the Forest Service duly appointed 
to receive and disburse them, with the provision that all subse- 
quent payments of cooperative funds must be made direct to this 
agent. The headquarters of the wood preservation and dendro- 
chemical work were changed to Washington, and the three sections of 
wood preservation were combined. 

The main energies of the office are now directed toward two ends— 
the finishing of much incomplete work left over from the previous 
year and from the early part of the present year, and the development 
of an adequate organization for handling the extensive and diversi- 
fied work which the Forest Service must take up looking toward the 
economical uxe of wood. The present organization recognizes three 
sections—wood preservation, timber testing, and dendro-chemistry. 

WOOD PRESERVATION. 

COOPERATIVE RAILROAD WORK. 

Several extensive lines of cooperative work with railroad com- 
panies, in progress at the beginning of the year, have for the most 
part been completed. In all cases the companies contributed to the 
expenses of the field work incident to the investigations. 

(1) In cooperation with the Atchison, Topeka and Santa Fe Rail- 
way there was made an extensive study of seasoning and preservative 
treatment of tie timbers in New Mexico and Texas. The company 
has now adopted throughout its system the policy of preservative 
treatment for tie and bridge timbers. The field work with this com- 
pany closed in May, and a report on the results was completed. 

(2) An investigation to determine the best methods of handling 
and treating lodgepole pine, red fir, and western yellow pine was 
made in cooperation with the Chicago, Burlington and Quincy Rail- 
way. This work also was completed. It resulted in the adoption 
by the Burlington Railway of the policy of treating with zinc chlo- 
ride all of the above-mentioned kinds of ties. A report on the results 
of seasoning and treating lodgepole pine was prepared. 

(3) The St. Louis and San Francisco Railroad assisted in investi- 
gating methods of handling and treating red oak tie timber. 

(4) With the Northern Pacific Railway an investigation of meth- 
ods of handling railroad ties of red fir was made. Seasoning ex- 
periments at Tacoma and Pasco, Wash., and Sandpoint, Idaho, are 
still in progress. 

(5) A cooperative study of methods of seasoning red oak, beech, 
and gum in Tennessee and Mississippi, carried on with the Illinois 
Central Railroad, was practically completed at the close of the fiscal 
year. 

In cooperation with the Chicago and Northwestern Railway a 
series of tie-seasoning experiments with hemlock and tamarack is 
being conducted. This is the most carefully designed experiment in 
the seasoning of timber which the Forest Service has undertaken. 

Other experiments on tamarack ties are being conducted in coop- 
eration with the Wisconsin Central Railway. This work opens a 
large field of usefulness in the Lake States. 
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COOPERATIVE TELEPHONE POLE WORK. 

During the past year the American Telephone and Telegraph Com- 
pany and the Postal Telegraph Cable Company have assisted in work 
having for its object the determination of the best methods of hand- 
ling and treating telephone and telegraph poles. Several hundred 
poles of chestnut and juniper were cut and carried through a full 
year of seasoning at Dover, N. J., Thorndale and Paoli, Pa., and Pis- 
gah and Wilmington, N. C. Separate lots of these poles were then 
treated with several different preservatives. The treated poles, care- 
fully numbered and labeled, have now been set in an experimental 
section of the line of the American Telephone and Telegraph Com- 
pany between Savannah and Meldrim, Ga. Each treated pole is set 
between a green and a seasoned untreated pole for comparison. 

Special open treating tanks were designed by the Service to permit 
of the treatment with creosote of 30-foot poles. So far as is known, 
this is the first apparatus constructed in the United States for im- 
pregnating the butts of telephone and telegraph poles. It was used 
with entire success. © 
A report on the seasoning and treating of telephone poles is now 

under way. 
EXPERIMENTAL TREATING PLANT AT ST. LOUIS. 

A special appropriation of $10,000 made it possible to carry on at 
the Louisiana Purchase Exposition experiments in the use of creosote 
as a preservative. Experiments were made to determine whether 
cheap and quickly grown timbers like cottonwood, willow, elm, and 
maple could be made durable enough for fence posts by creosoting. 
The treatments were made in an upright tank with heat applied di- 
rect. The work was too brief to be conclusive, but gave the best 
indications of success. 
A second series of experiments was on loblolly pine and red oak 

cross-ties, to determine how these important and abundant timbers 
can be most economically treated. Both were found readily capable 
of treatment, and both, when treated, are fully satisfactory for ties. 
In connection with these treatments a series of tests on loblolly pine, 
to determine the effect on the strength of wood both of the prelim- 
inary steaming process and of the preservatives (zine chloride and 
creosote) themselves, gave definite results. A complete report is to 
be submitted. 

DENDRO-CHEMISTRY. 

A large part of the work was the determination of the amount of 
zinc in timbers treated by the zinc chloride process. Analyses in the 
St. Louis laboratory of borings or sections of treated ties from all 
points in the field where treatments have been carried on gave most 
valuable results. A method of analysis was worked out which is 
recommended for general adoption, and a report setting forth this 
method was prepared. 
Much attention was given during the year both to the examination 

of various coal-tar creosotes and to the methods of analysis for such 
creosotes. With the increasing use of coal-tar creosote for preserving 
timbers, the necessity for some standard method of determining 1ts 
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character has made itself felt with increasing force. A method was 
developed which it is believed will be widely adopted for the anal- 
ysis of coal-tar creosote, and a report upon it was prepared. 

TIMBER TESTS. 

The work in timber testing during the past year has progressed 
toward a closer relation to other work in forestry, especially toward 
serving the interests of conservative forest management by showing 
the structural value of rapid-growth timber. Progress has also been 
made in promoting the use of preservatives by studying their effect on 
the strength of timbers and in studying the means by which preserved 
railroad ties can be protected against the abrasive action of traffic. 
Other useful work has been done in determining the mechanical 
properties of proposed substitutes for timbers like white oak and 
hickory, supplies of which for vehicle construction are rapidly dis- 
appearing; in supplying data which will enable more satisfactory 
and more accurate rules to be drawn up for the grading of structural 
timber; in supplying information on the technical properties of un- 
familiar woods; and in placing on a scientific basis the technique of 
the methods of testing timber. 

The Forest Service now has a well-organized system of laboratories 
and a trained staff of testing engineers. As yet, however, only a be- 
ginning has been made on a few timbers, such as longleaf and loblolly 
pine and red fir, but the greater part of the problem has not been 
touched. 

The work of the year may be summed up as follows: 
At the Yale laboratory a bulletin entitled “ The Effect of Moisture 

on the Strength and Stiffness of Wood” has been prepared, based 
upon a long series of tests. The study will serve to establish correct 
meted of thinking on many fundamental matters in wood tech- 
nology. 
The tests on red gum collected from Missouri and from Alabama 

were, with the exception of certain tests on air-dried material, com- 
pleted, and the results were published. 

At the laboratory at Berkeley, Cal., Yee ah tests of the 
mechanical properties of red fir collected from Washington,’ Oregon, 
and from the San Francisco market, and tests of western hemlock 
collected from Washington and Oregon were completed. The tests 
of western hemlock have given this timber the right to appear in the 
market on its merits. 

The laboratory at Washington, D. C., completed a preliminary 
study of the mechanical properties of loblolly pine and longleaf pine. 
Already the results have aided manufacturers in the introduction of 
these woods in foreign markets. With the tests on red fir they have 
been of direct service to the Isthmian Canal Commission. They are 
now being continued at Charleston, S. C. 

These various tests produced not only figures on large sticks for 
structural purposes useful both to engineers and to lumbermen, but 
also data which will result in the formulation of rules for determin- 
ing the effect of various kinds of knots.and other defects, and of the 
various rates of growth on the strength of timber. 
A preliminary publication, entitled “Progress Report on the 

Strength of Structural Timbers,” served a useful purpose. Various 
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addresses and lectures were given at engineering associations and 
universities throughout the year. Exhibits showing the actual re- 
sults of timber tests and actual test pieces of various species were 
prepared for the exhibit of the Forest Service at the Lewis and Clark 
Exposition at Portland. : 
A carefully planned series of tests was made to determine the rela- 

tive value of various kinds of lumber for the making of boxes, in 
which the ability to hold nails, as well as the actual strength of the 
lumber, is involved. At the request of the Chief of the Philippine 
Bureau of Forestry, a report was prepared on the strength of four 
species of wood from the Philippine Islands. 

Tests were made to determine the spike-holding capacity and the 
mechanical strength of certain specimens of Catalpa catalpa and 
Catalpa speciosa, and of treated red oak. 
An investigation of the effect of the rate of loading upon the 

strength of wood is well under way at the laboratory of the Yale 
Forest School. It should have, when completed, nearly the same 
technical value as the work done by that laboratory on the moisture- 
strength problem. 

In connection with the timber-testing plant at the Louisiana Pur- 
chase Exposition, a long series of tests was made on loblolly pine to 
determine the effect of steaming and of preservatives on strength. 

The work of the various laboratories has included not only the col- 
lection, description, and testing of material, but the computation of 
the data, analysis of results, and preparation of charts to show con- 
clusions—work which takes at least as much time as the tests them- 
selves. The data not only serve the immediate purpose for which the 
tests were designed, but will form the basis of replies in a rapidly 
increasing correspondence from lumbermen, contractors, and engi- 
neers. 

In all, 8,210 mechanical tests were made during the year, and an 
equal number of moisture determinations. Each test involves on the 
average about thirty-five measurements in addition to the description 
and drawing of the stick before and after the test. 

, ORGANIZATION AND WORK FOR THE ENSUING YEAR. 

The office during the next year will comprise the four sections of 
lumber trade, timber tests, wood preservation, and dendro-chemistry. 

LUMBER TRADE. 

A section of lumber trade is being organized to study the sup- 
ply, transportation, markets, and use of lumber and other forest 
products. 

LINES OF WOBK. 

GRADING sPECIFICATIONS.—A_ preliminary study of specifications 
was made and the work is now being planned in detail, not so much 
for the purpose of suggesting modifications of present rules as to 
bring various specifications together for comparison by both buyers 
and sellers of lumber, just as has been done already in the case of 
log rules, 
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STATISTICS OF MANUFACTURE.—Heretofore a decennial census of the 
lumber industry has been taken by the Bureau of the Census. Con- 
gress has provided for a quinquennial census, beginning with the year 
1905. There is great need for a yearly statement of the amount of 
lumber cut and marketed, and the Forest Service will attempt to 
make such a statement, beginning with the cut of the year 1905. The 
work will be conducted principally by correspondence, after the 
methods followed by the Geological Survey in obtaining yearly sta- 
tistics of the mineral products. The National Lumber Manufac- 
turers’ Association and other associations will cooperate with the 
Service in getting and publishing the figures. 
STUDIES OF WOODS FOR SPECIAL USES.—Plans are ready for the study 

during the present year of cooperage and box woods, vehicle and 
implement woods, and wooden paving blocks. Similar studies are 
planned upon furniture and cabinet woods, railroad ties, fence posts, 
and piles and poles. , 

TIMBER TESTS. 

The testing of timbers of commercial use will be carried on by 
a system of laboratories, with a central laboratory and office at 
Lafayette, Ind., as at present, or at Washington, D.C. The proposed 
ae embraces six laboratories, whose location and work are as 
ollows: 

PurpuE Lasoratory, Larayerts, Inp.—Tests of the effects of pre- 
servatives and preservative processes on the strength of loblolly pine, 
tests of box lumber, tests of red gum which has been air seasoning for 
nearly two years, the study of the methods of testing wood for their 
properties of resisting abrasion, the determination of the ability of 
various woods to resist the action of a blow, showing different classes 
of defects, and determination of the’mechanical properties of the pos- 
sible substitutes for the hard woods now used in the vehicle industry. 
A study will be made of the proper design for two new testing 

machines, the first to be a large machine of great capacity for test- 
ing the strength of posts or columns, for which now no machine 
exists, and the second to test the life of wood under such vibrations 
and repetitive stresses as come on stringers and other structural 
forms under the passage of a rolling or live load. 

WasHINGTON LaBoRAToRY, Wasuineron, D. C.—Tests of loblolly 
pine for structural purposes, including the effect on strength of 
knots, air seasoning, kiln drying, rate of growth, sapwood, and age, 
and tests of the structural value of various hard woods of the south- 
ern Appalachians, and of the value of loblolly and shortleaf pine for 
cross arms. 

YaLe LaporaTory, New Haven, Conn.—Tests of the effect of the 
rate of application of a load on the strength of wood, and a study of 
the effect of different methods of drying on the strength of wood. 

BzRKELEY LABORATORY, BerKeLey, Cau.—Tests of western yellow 
pine as a structural timber and for telephone and telegraph poles 
and railroad ties, and of eucalypts, especially blue gum and red gum. 

Eucrne tasoratory, Eucenz, Orec.—Tests of various grades of 
red fir for structural purposes, and of cedar for telephone poles. — 
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SEATTLE LABORATORY, SEATTLE, WasH.—Tests of western hemlock 
for structural purposes, and of western spruce, western hemlock, and 
other timbers of the North Pacific region for cross-ties and telephone 
poles. 
: At all points the organization for the timber-test work will be 
alert to come into touch with the consuming interests of the country, 
in order to promote the use of inferior timbers in the place of rare 
and expensive ones, the economy of material, and the general inter- 
ests of forestry. 

WOOD PRESERVATION. 

Probably not more than 10 per cent of the ties laid for renewal 
in the United States are treated. Yet railroad engineers almost 
unanimously agree that treatments must be applied generally within 
the next decade. And the variations in climatic and other conditions 
will make it necessary to adopt different processes of treatment in 
different parts of the country. Evidently the time is at hand for 
the fullest study of the problem. The facilities now available are 
inadequate for a thorough study of the subject. It is therefore pro- 
posed to establish a treating plant at Washington, D. C. 

The question of handling timber to secure the maximum benefits 
of preservative treatment includes questions like the effect of the 
time of year of cutting, the effect of soaking, the effect of various 
forms of piling, and the effect of air seasoning. It is planned to 
conduct experiments on poles or ties, or both, of chestnut, northern 
white cedar, southern white cedar, western red cedar, eastern tama- 
rack, southern cypress, and western yellow pine. 

As a part of its work in wood preservation the Service will test 
the effect of paints and other applications which are applied’ ex- 
ternally to wood to preserve it. Another subject of great importance 
is that of methods of kiln-drying lumber. The present practice 
is admittedly ineffectual in many cases. A preliminary study of 
this problem is already under way. 

DeEnpDRO-CHEMISTRY. 

The dendro-chemical work which the Service has previously con- 
ducted at the laboratory of the Missouri Botanical Garden closed 
at the end of the year. The study of chemical problems connected 
with the utilization of wood products will be conducted temporarily 
at a laboratory at New Haven, Conn., in cooperation with the Shef- 
field Scientific School of Yale University. The work to be taken 
up has the possibility of high value, and the search for suitable woods 
for pulp, the study of ways to utilize the present enormous sawmill 
waste, the improvement of processes of wood distillation, and the 
analysis of wood preservatives and of treated woods will be carried 
forward. 

In view of the open field for this work and of the dependence 
of the general public and business interests upon the Forest Service 
for the solution of these and kindred problems, there will be estab- 
lished in Washington during the next year a laboratory with ade- 
quate equipment to handle the work. : 

EXPENDITURES. 

The expenditures under forest products amounted to $56,881,22, 
or 18} per cent of the total appropriation. 
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RECORDS. 

SECTION OF ACCOUNTS AND SUPPLIES. 

Upon the transfer of the forest reserves on February 1 it became 
necessary to apien a special fiscal agent to be custodian of the 
funds derived from the sale of their products. In order to simplify 
the handling of this money the same officer was later made disbursing 
officer for the Forest Service, thus avoiding delay in the transmittal 
of accounts and in auditing and making payment, and reducing the 
amount of bookkeeping. Salary, reimbursement, and miscellaneous 
vouchers are now audited and paid in the Forest Service. 
On February 1 arrangements were also made for the disbursement 

of cooperative funds, which amount to about $2,000 a month, by the 
special fiscal agent. The manner of handling cooperative vouchers 
now conforms to the fiscal regulations of the Department in every 
particular. A system of cost keeping was introduced to secure a 
complete and detailed record of the cost of each study and project 
undertaken, and of the cost of administering each forest reserve. 

PHOTOGRAPHIC LABORATORY. 

The map-copying equipment was of effective service, especially 
in securing maps of the forest reserves. A new map case and a system 
of indexing maps on file were installed. Specific instructions for 
taking forest photographs were furnished the members of the Service, 
and other steps to improve the general standard of forest views were 
taken. 

QUARTERS. 

No considerable increase in the rental of office rooms has been 
made during the past year. Arrangements have been made for the 
occupancy of three rooms on the first floor of the Atlantic Building 
as storage rooms for instruments, field equipment, and office supplies, 
which permits the loading and unloading of shipments direct to and 
from the property rooms. 

FILES AND FILING. 

The system of filing correspondence was found satisfactory both 
in security and in economy of operation. <A fireproof vault installed 
in the basement of the Atlantic Building at the beginning of the year 
provided a convenient and safe place of storage for valuable records. 

CORRESPONDENCE. 

During the year 65,861 official communications were received in 
the Forest Service, and 61,713 were sent out. 

STENOGRAPHY AND TYPEWRITING. 

The concentration in this section of stenographers not assigned 
to offices continued to show a marked gain in the amount and char- 

acter of the work done. It has resulted in developing a corps of 
skilled stenographers and copyists capable of meeting with prompt- 

ness the various needs of the Service. During the year 1,451 items 

H. Doce. 6, 59-1——24 
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of work were perfotmed, involving 25,211 typewritten pages (includ- 
ing 3,797 pages tabulated), 43,143 mimeographed sheets, and an 
increased amount of miscellaneous work. , In addition, 390 tempo- 
rary details of stenographers were made to offices for a total of 1,960 
days. The average number of stenographers and copyists assigned 
to this section was 14. * 

PUBLICATIONS. 

There were issued during the year 20 new publications, with a total 
of 366,500 copies printed. The bulletins were: The Basket Willow; - - 
The Forests of Texas; The Forests of Hawaii; The Timber of the 
Edwards Plateau of Texas; Report on the Condition of Treated 
Timbers Laid in Texas, February, 1902; Forest Planting in West- 
ern Kansas; Chestnut in Southern Maryland; The Luquillo Forest 
Reserve, Porto Rico; Forest Conditions in Northern New Hamp- 
shire; Federal and State Forest Laws; and Report on an Examina- 
tion of a Forest Tract in Western North Carolina. The circulars of 
information were: Exhibit of Tree Planting on a Model Prairie 
Farm at the Louisiana Purchase Exposition; Exhibit of Forest 
Planting in Wood Lots at the Louisiana Purchase Exposition; 
Exhibit of Forest Nurseries at the Louisiana Purchase Exposition; 
Progress Report on the Strength of Structural Timber; What For- 
estry Means to Representative Men; and Practical Results of the 
Cup and Gutter System of Turpentining. Three reprints of Year- 
book articles were issued: The Attitude of Lumbermen Toward 
Forest Fires; The Determination of Timber Values; and Progress 
of Forestry in 1904. The Yearbook article Forest Planting and 
Farm Management will be reprinted by the Department in the form 
of a farmers’ bulletin. There was also published the Report of the 
Forester for 1904. In addition, 200,000 copies of the Preliminary 
Report and Second Partial Report of the Public Lands Commission 
were printed. 
During the year 28 press bulletins were issued, with a total circula- 

tion of 156,900 copies. 
Reprints of 8 publications were made, to the total number of 71,000 

copies. 
On June 30, 1905, 9 bulletins and 1 circular were in the hands of 

the printer. 
The mailing lists of the Service comprise: (1) A special list of 

libraries; (2) a list of representative newspapers; (3) a small for- 
eign list of scientific and governmental institutions; (4) a special 
list of persons engaged in forest work in the United States; (5) a 
general list of persons interested in forestry. 
The first four lists, which number 4,081 addresses, receive all publi- 

cations as soon as they are available. Cards are sent to the general 
list giving notice of the appearance of bulletins, with brief descrip- 
tions of their contents, and to this list certain publications of general 
interest are sent without notice. Applications for bulletins made in 
response to the card notices are honored in the order of their receipt. 
During the year the general list was thoroughly revised, and an 
effort was made to increase it conservatively by including persons 
specially interested in forest preservation. This work will be con- 
tinued during the ensuing year. The addresses on this list now num- 
ber 15,197. 
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A large extra list of persons interested in lumbering and wood- 
lands, farmers, educators, and professional people in various lines is 
now being compiled. ‘This list will be carefully classified and will 
be representative of all sections of the country. It will be used to 
distribute material of importance to certain sections and to particu- 
lar classes of people, and in general to stimulate a widespread inter- 
est in forestry. 

EXPENDITURES. 

The expenditures for the year under the head of Records amounted 
to $90,881.98, or 22 per cent of the total expenditure of the Service. 
In this are included large items for such general expenses as supplies, 
instruments, rent, and printing, which are incurred, at least in part, 
in the execution of productive work, not in the routine maintenance 
of office administration. 

The expenditures of the Office of the Forester for the year, includ- 
ing the examination of reserve boundaries, State forest studies, pub- 
lications, etc., was $121,078.16, or 284 per cent of the appropriation. 
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REPORT OF THE FORESTER, 

U.S. Deparrment or AGRICULTURE, 
Forest Service, 

Washington, D. C., November 15, 1906. 
Sir: I have the honor to transmit herewith a report of the work of 

the Irorest Service for the fiscal year ended June 30, 1906, together 
with an outline of the plans for the work of the Service for the 
current fiscal year. 

Respectfully, Girrorp Prxcuot, 
Forester. 

Hon. Jamuges Wuison, Secretary. 

SUMMARY. 

The most important facts concerning the Forest Service during the 
past vear were: 
A marked improvement in the efficiency of the force on the forest 

reserves, due to the progressive education of the men in their duties 
and the removal of incompetent or otherwise undesirable members. 

A. marked increase in cooperation between office and field men and 
the disappearance of any divergence in their points of view and atti- 
tude toward the common work. In this all the offices of the Service 
me ec but special mention should be made of the Office of 

ecord. 
The collection for the first time of a fee for grazing on the forest 

reserves. After the first protests, unavoidable but remarkably few in 
number, the fees were paid without friction or ill will, thanks in large 
part to the appointment of advisory boards by local associations of 
stockmen at the invitation of the Forest Service. 
A remarkable increase in the amount of timber sold from the forest 

reserves and given away in free use, and a still more remarkable 
decrease in forest fires. But three-tenths of 1 per cent of the forest. 
reserves suffered from fire during the summer of 1905. 
A very striking increase in the use of the reserves by the people of 

the West and in their good will and support to the forest policy. 
Opposition to the forest reserves is substantially at an end. It has 
been replaced by a rapidly growing cooperation and approval. 

It is due to members of the Forest Service to say that, in spite of 
the greatly increased responsibilities and pressure of other work 
which followed the transfer of the forest reserves to the care of the 
Forest Service, they contributed notably to the work of the assistant 
committees of the Committee on Department Methods. 

5 
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PUBLICATION AND EDUCATION. 

There was received in this section 40 manuscripts, containing, in 
all, 1,981 typewritten pages. Of these manuscripts 29 were sent to the 
printer, 3 were returned to the originating offices for forwarding to 
persons outside the Service, 3 were returned or withdrawn for emen- 
dation or the addition of further matter, and 5 were found unavaila- 
able for publication. 

There were also prepared 17 original articles as memoranda for 
reports, addresses, and similar purposes. 

Proofs of 88 publications, aggregating 892 printed pages, were 
handled. 
On March 12 this section was assigned the preparation of printing 

requests and care of the file and record of routine printing, including 
the review of all forms. During the remainder of the year 255 
printing requests were made out. The total number of printing 
requests for the year was 795. 

Nine new publications were issued, with a total of 198,000 copies. 
Bulletins issued were: Forest Reserves in Idaho; A Working Plan 
for Forest Lands in Central Alabama; and Grades and Amount of 
Lumber Sawed from Yellow Poplar, Yellow Birch, Sugar Maple, 
and Beech. Of circulars of information there were issued: The 
Forest Service—What It Is, and How It Deals with Forest Prob- 
lems; Forest Planting in the Sand-Hill Region of Nebraska; In- 
structions for Use of Instruments in Surveying; Revised Regula- 
tions and Instructions in Reference to Grazing; and The Use Book. 
Four reprints of Yearbook articles were issued: How to Grow 
Young Trees for Forest Planting; Waste in Logging Southern Yel- 
low Pine; Prolonging the Life of Telephone Poles; and Progress of 
Forestry in 1905. Reprints of 24 bulletins, 15 circulars, and 6 Year- 
book extracts were made, with a total of 191,000 copies. 
On June 30, 1906, 3 bulletins and 2 circulars were in the hands of 

the printer. : 
During the year 58 press bulletins were prepared and issued, with 

a total circulation of 406,100 copies. 
There were printed, for use in supplementing correspondence, 11 

forest planting leaflets, with a total circulation of 27,000 copies. 
Near the close of the year a series of trade bulletins, embodying news 
of a technical nature, was begun. 

Educational work thru addresses was greatly extended during 
the year, both in the number of meetings held and in the territory 
covered. Systematic work was carried on in Kansas, Oklahoma, 
and Alabama, and 23 individual meetings were addrest upon special 
request in 14 States and 1 Territory. Many of these addresses were 
illustrated by lantern slides. On several occasions a representative 
of the Service accompanied the “ corn specials” which were run to 
carry exhibits of progressive farm methods. 

WORK OF THE COMING YEAR. 

Besides handling printing requests, reviewing all forms and other 
work submitted for printing, reading proofs, revising manuscripts, 
and preparing such occasional articles as may be required, the work 
of the coming year will spread information concerning our forest 
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resources and forest use thru making ready special publications in 
popular form, thru cooperation with teachers and officers of public 
instruction, and thru further systematization and extension of lec- 
tures and addresses. 

SILVICS. 

The work of the year in Silvics followed two main lines—collect- 
ing, critically examining, and systematically organizing the data 
already gathered by past studies of the Forest Service or accessible 
from other sources, and establishing permanent sample plots for 
gathering new data. 
A Imowledge of the requirements of the various species which 

form the forests of the United States, and of their behavior under 
varying conditions, is the foundation of intelligent forest manage- 
ment. Yet the vastness of our forested area, the wide range of cli- 
matic and other conditions, and the great number of species found 
make the gathering of this knowledge a huge task, which systematic 
study by foresters has only begun to attack. The problems of man- 
agement which the care of the national forests imposes upon the 
Service makes the need of such knowledge urgent. 
During the year data were compiled for 67 species. Their range, 

rate of growth, light, moisture, and soil requirements, reproduction, 
and behavior in pure stands and in competition with other species 
were among the subjects treated. At the same time notes were gath- 
ered as to the silvical conditions of 41 of the forest reserves. 
Work on permanent sample plots was done chiefly on loblolly pine 

in South Carolina and Maryland, white pine in Massachusetts and 
New Hampshire, and red spruce in New Hampshire. <A less amount 
of work was done on thinnings in chestnut coppice in mixture with 
white and red oak and other species in Connecticut; on yellow 
birch in mixture with paper birch, sugar maple, black cherry, and 
other species in New Hampshire, and on scrub pine in Maryland. 

The study of loblolly pine in Maryland was to learn, first, what 
different densities of seedling stands will produce, and what consti- 
tutes a full stand; second, the effects of thinnings in even-aged 
stands at various stages. Separate series of plots were established in 
pure stands on several different soils. A few plots were taken in 
stands where loblolly was growing in mixture with hardwoods. 
The plots are in Worcester County, where the growth is rapid, where 
the greater part of the land-is probably better suited for growing 
pine than for agriculture, and where much land formerly under culti- 
vation is now going back into even-aged stands of loblolly. 
The South Carolina plots deal also with the effects of fire. 
The white pine plots in Massachusetts and New Hampshire will 

furnish data concerning thinnings in young stands, the effect of 
thinning upon partially supprest trees and their ability to recover 
after the removal of larger trees, and thinning in an overcrowded 
stand of pine. 

WORK OF THE COMING YEAR. 

New sample plots will be laid out in the North and Middle Atlantic 
States. Data will be gathered concerning red spruce, balsam, white 
pine, and mixt hardwoods. Among the subjects of investigation will 
be the effect of different methods of planting, thinning, and lumber- 
ing upon the present and future forest. 
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LAW. 

During the year highly satisfactory progress was made in the legal 
work of the Forest Service. Actions for trespass were better handled 
than before; settlements for trespass were secured in large amounts 
and upon conditions just both to the Government and the trespasser, 
and cooperation between the Forest Service and the United States 
district attorneys was made effective. Trespassers who refused to 
make adequate settlement were refused privileges upon the reserves. 
The general result was to reduce the number of court prosecutions 
and to collect damages of $39,224.96 for the year. 

In a few aggravated cases suits were brought and resulted in settle- 
ments for damage, ejectment from the forest reserve, restraining 
injunctions, fines, and imprisonment. A supervisor in southern Cali- 
fornia was convicted for continued falsification of his accounts prior 
to the transfer of the forest reserves to the Department of Agricul- 
ture, and was sentenced to three years’ imprisonment, with a fine of 
$7,000. Immediately upon the creation of the Hell Gate Forest Re- 
serve a timber trespass was discovered and stopt, and tho the damages 
were settled for nearly $20,000, it is worthy of note that this tres- 
passer has since purchased $200,000 worth of timber from the same 
reserve. 

Thru the Section of Law the Forest Service asserted the right to 
charge for use of forest reserve resources, contrary to the position 
previously held in the Interior Department. The Attorney-General 
upheld this right, which is the basis for all forest-reserve receipts 
except those from timber, amounting to $522,306.47 during the fiscal 
year of 1906. This decision was and is of extreme importance. 

The transfer of the forest reserves made it necessary to determine 
the respective jurisdictions of the Departments of the Interior and 
of Agriculture. After long and careful consideration it was agreed 
that the administration of all laws affecting the title to forest-reserve 
land remained with the Department of the Interior, and that of 
other laws, which govern the administration, protection, and use of 
the forest reserves, fall to the Secretary of Agriculture. The co- 
operation made necessary by this division of jurisdiction was con- 
ducted thru the Section of Law. A thoro study was therefore 
required of all the public-land laws and previous administrative regu- 
lations, and particularly of right-of-way and land claims of all kinds. 

The President expressly asked both the Secretaries of Agriculture 
and the Interior to cooperate fully in the administration of laws 
affecting forest reserves. Accordingly certain modifications of policy 
and practise were secured to protect Government rights and inter- 
ests and to give effect to the intent of Congress in its later land legis- 
lation. The following necessary and important changes followed: 

(1) The acceptance of the Forester’s finding of facts concerning 
land claims within forest reserves. (2) Definite notice to be given 
by the General Land Office to the Forest Service of a claimant’s 
intention to make final proof. (8) Refusal by the General Land 
Office to issue final certificate or allow final entry for any land claim 
within a forest reserve, against which a forest officer has protested, 
until full hearing before the local land officers. (4) The require- 
ment of such stipulation and bond as the Forester may demand to 
protect forest-reserve interests before the approval of rights of way 
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within forest reserves. (5) The recognition of the right of the 
Government to withdraw from all appropriation areas within forest 
reserves needed for administrative use. (6) The right of the Gov- 
ernment to withdraw specific land from coal entry. (7) The right 
of the Government to withdraw for public use land already with- 
drawn or reserved, when the purposes of the two withdrawals are 
not inconsistent. (8) ‘The principle that withdrawals for prospec- 
tive forest reserves do not interfere with the use of the land, except 
to save the title to the Government. (9) The right of the Secretary 
of the Interior to investigate and determine the validity of mining 
locations or settlement claims, especially on forest reserves, prior to 
entry or application in his Department. 
The Section of Law scrutinized all contracts before they past to the 

Forester for his signature, and constantly advised other officers of the 
Forest Service upon matters involving questions of law. 
Many acts and joint resolutions atoning the Forest Service were 

past by the Fifty-ninth Congress at its first session, and approved 
by the President, which may be briefly summarized as follows: 

Provisions of the homestead laws extended to certain lands in Yel- 
lowstone Forest Reserve (34 Stat. L., 62). Permit granted to the 
Edison Electric Company for power plants in the San Bernardino, 
San Gabriel, and Sierra Forest reserves (34 Stat. L., 163). Cutting, 
chipping, or boxing of trees on the public lands for turpentine for- 
bidden (34 Stat. L., 208). Historic and prehistoric ruins, monu- 
ments, and objects of antiquity, many of them on forest reserves, pro- 
tected; permits for excavation and collection (34 Stat. L., 225). 
Agricultural lands in forest reserves to be examined for opening 
under the homestead laws (34 Stat. L., 233). Lands granted to the 
State of Wisconsin for forestry purposes (34 Stat. L., 517). A game 
preserve within the Grand Canyon Forest Reserve to be designated 
by the President (84 Stat. L., 607). The forest reserve special fund 
continued until otherwise provided by law: to be expended after 
June 30, 1908, only in accordance with specific estimates for each 
succeeding fiscal year (84 Stat. L., 684). Ten per cent of receipts 
from forest reserve: to be paid to the States for public schools and 
roads in the counties in which the forest reserves are situated (34 
Stat. L., 684). Sales of forest-reserve timber in California made 
uniform with other States (34 Stat. L., 684). Exportation of timber 
from the forest reserves in Idaho and of dead and insect-infested 
timber from the Black Hills Forest Reserve authorized (34 Stat. L., 
684). Refund of excess payments to depositors authorized from 
forest reserve special fund (34 Stat. L., 684). Purchase of law books 
for the Forest Service authorized (34 Stat. L., 685). Fifteen thou- 
sand dollars appropriated for fence and sheds on the Wichita Forest 
Reserve for a buffalo herd (34 Stat. L., 696). Five thousand dollars 
appropriated to enable the Secretary of the Interior: to pay the ex- 
pense of advertising the restoration to the public domain of lands in 
the forest reserves (84 Stat. L., 724). One hundred thousand dollars 
appropriated for continuation of the survey of public lands in the 
forest reserves (34 Stat. L., 728). Lands in Leadville Forest Reserve 
granted to the town of Tincup for cemetery purposes (34 Stat. L., 
796). Granting to the city of Los Angeles rights of way for the city 
water supply thru the Santa Barbara, San Gabriel, and Sierra 
forest reserves (34 Stat. I, 801). The re-cession by the State of 

228B—O7. 2 
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California of the Yosemite Valley grant and the Mariposa Big Tree 
Grove accepted, and these lands included in the Yosemite National 
“Park; certain lands excluded from the park and added to the Sierra 
Forest Reserve (84 Stat. L., 831). Protecting copyrighted matter 
in Bulletin No. 71, “ Rules and specifications for the grading of lum- 
ber adopted by the various lumber manufacturing associations of the 
United States” (34 Stat. L., 836). 

After the transfer of forest reserves to the Department of Agricul- 
ture there were increased efforts to secure rights on the reserves, both 
by perfecting title to the land and by obtaining special privileges and 
rights of way. Supervision of matters of this kind has been in the 
hands of a section called “ Claims and Privileges,” which, before the 
middle of the fiscal year, was, for administrative reasons, divided into 
two sections under the Section of Law in the Office of the Forester. 
On July 1, 1906, the sections of Law, Claims, and Privileges were 
combined to make the Office of Law. 

CLAIMS. 

From February 1, 1906, to the end of the fiscal year 486 claims 
reports were obtained from the field and transmitted to the General 
Land Office with recommendations. 

Steps were successfully taken to secure an investigation of alleged 
fraudulent mining claims in the different forest reserves, in one of 
which an association of eight persons has located 265,000 acres under 
the placer mining laws. Until the validity of these locations has been 
determined the Forester can neither sell nor grant the free use of tim- 
ber from them, while the locators are restrained by law from cutting 
timber except to develop the particular claim where it grows. Under 
these conditions the business of this locality must stagnate, for few 
of these claims can be worked for mineral. The Secretary of the Inte- 
rior has detailed three geologists, an attorney, and a special agent to 
examine the validity of these locations, in cooperation with an attor- 
ney from the Section of Law. 

The Section of Claims handles in the office all applications under 
the agricultural settlement act of June 11, 1906. Applications under 
this law to July 1 indicate that their number will finally reach well 
into the thousands. Steps were taken to examine the land as 
promptly as possible. 

The Section of Claims furnished information to all branches of the 
Forest Service concerning title to lands in established or proposed 
forest reserves. 

PRIVILEGES. 

The Section of Privileges has received an ever increasing number 
of privilege applications. After this section was joined to the Section 
of Law a carefully considered effort was made to restore, as far as 
necessary, the policies under which privileges should be granted. 

The underlying principles to be Pliowen. set forth in the first edi- 
tion of the Use Book, were: 

(1) That forest reserve resources are for the use of the people and 
no privileges will be denied unless their exercise materially inter- 
feres with reserve interests or threatens harm to the public. 
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(2) That a reasonable charge should be made for all such use 
whenever the permit involves withdrawal of the particular resource 
or land from use by the people in general. 

(3) The charge, however, may probably be remitted (a) when the 
use granted will result in direct benefit to the forest reserve or its 
administration, as with telephone lines, wagon roads, trails, etc.; 
(6) when the use is by another branch of the Government, by a State, 
county, or municipality, or by private individuals or associations of 
persons for the use of water to develop their own land and not to be 
sold commercially. 

The basis upon which charges in connection with the use of water 
should be calculated was definitely determined as follows: 

(1) A charge per mile for the length of the ditches, conduits, pipe 
lines, transmission lines, etc. This applies when no greater width is 
allowed than that actually necessary at any one point for the enjoy- 
ment of the privilege. . 

(2) A charge per acre for land actually granted for occupancy, as 
areas flooded by reservoirs, land for power houses, residences, hotels, 
fenced pastures, ete. 

(8) A charge for the conservation of the water supply and the use 
of advantageous locations and other privileges. The water itself 
is granted by the State, not by the United States. 

Thus, in a permit for a project to develop electricity the charge 
would be based upon: First, the length of the conduits, transmission 
lines, etc.; second, the area occupied . power houses, reservoirs, ete. ; 
third, the conservation of the water supply and the advantageous 
location which makes it possible to obtain a fall to turn the water- 
wheel. The policy assumes that amount of water used is a proper 
measure of its conservation by the forest reserve, and that the horse- 
power developed at the wheel, since it results from the water con- 
served and from the fall furnished, is a proper measure of the entire 
conservation furnished by the Forest Service to the permittee. 

During the fiscal year just ended 965 privilege applications were 
received. Of this number 662 were approved, 35 were rejected, and 
268 were awaiting reports from the forest supervisors, either because 
recently received or because depth of snow prevented intelligent field 
examination. 

The work of the Section of Law during the past year was of the 
utmost advantage to the Forest Service. 

FOREST RESERVES. 

During the past year the chief effort of the Forest Service was to 
increase the usefulness of the National forest reserves. Definite 
progress was made along the following main lines: 

(1) The division of the reserves into three districts, with an officer 
in charge of the organization, equipment, protection, and other 
purely administrative matters for each district. These district offi- 
cers are stationed in Washington, directly under the Forester, and 
act thru him. They cooperate in all matters under their charge with 
the various offices of the Service. The chiefs of these offices issue 
instructions in their own lines of work to all field officers on the 
forest reserves in all matters except such as require action by the For- 
ester. To insure uniformity of action and to avoid possible conflict, 
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all instructions and letters from the separate offices pass over the 
desk of the district officer concerned. In questions involving sub- 
jects in more than one office a decision is reached thru cooperation. 

(2) The organization of the inspection, both of the technical and 
business management of the forest reserves and of all other branches 
of the Forest Service. The section of inspection was not intended to 
reduce the actual supervision of field work by the separate offices, but 
to concentrate general inspection directly under the Forester. As 
rapidly as practicable, men who by special training and experience 
are fitted to inspect forest work, in one or more of its branches, were 
assigned to the Section of Inspection. The inspectors in no case give 
orders, but make themselves useful on the ground by consultation 
with the men whose work they inspect. They report directly to the 
Forester on the efficiency and integrity of the personnel. 

(3) Marked improvement in all branches of forest reserve work, 
resulting from the assignment of specific duties upon the reserves to 
each office in the Service within its own field. 

(4) Greatly increased responsibility laid upon reserve officers. 
As rapidly as possible the duties of the Washington office toward 
the forest reserves are being reduced to general administration, scien- 
tific investigations, inspection, and record. 

(5) The publication of a second edition of The Use Book, or 
regulations and instructions for the use of the National forest 
reserves, in which the whole service cooperated. This edition shows 
a gratifying advance over the first edition in simplicity and the 
practical application of general policies to the settlement of ques- 
tions on the ground, and goes far to standardize technical methods 
on the forest reserves. It has greatly promoted the use of the 
reserves, 

(6) Increase in the spirit and effectiveness of the reserve force by 
constant intercourse between field and office, by the vigorous appli- 
cation of civil-service rules, by the removal of unfit members of the 
force, and by frequent inspection, which gives help and encourage- 
ment to local officers. 

Six supervisor’s meetings were held at convenient points, whose 
attendance included nearly all forest supervisors. At these meet- 
ings the regulations and instructions of The Use Book were fully 
explained, and unsettled questions arising in the local administra- 
tion of the forest reserves were thoroly discust. 

The total area of National forest reserves on June 30, 1905, was 
85,695.422 acres. During the past fiscal year new reserves have been 
created, with a total area of 21,586,957 acres (including additions to 
existing reserves amounting to 9,163,458 acres), and eliminations 
were made to the extent of 281,241 acres. The total area on June 30, 
1906, was therefore 106,999,188 acres. 
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Forest reserves, showing new reserves, additions, and eliminations, July 1, 1905, 
to June 30, 1906. 

State. Reserve. eee uly ty 

Changes in area by procla 
mations, July 1, 1905, to 
June 30, 1906. 

New reserves 
and addi- 

tions. 

Elimina- 
tions. 

ATIZONA: siscticscrsincuay Tonto....... 

Santa Rita 

Chiricahua . 

California 

Yuba 
Monterey 

Stanislaus: 

San Bernard 

Modoc 
Plumas 
Trinity 
Klamath. 

Holy Cross 
La Sal 
Fruita 

Colorado 

Pikes Peak 
White River 
San Isabel 
Gunnison 
Leadville 

San Juan 

Montezuma. 

South Platte 

Weiser 

Pocatello .. 
Yellowstone 
Sawtooth .. 

Payette 
Cassia 
Garden City 
Madison 
Little Belt 
Big Belt 

Gallatin 
Helena 
Yellowstone 

Kansas 
Montana 

Elkhorn 
North Platte 
Niobrara 

Nebraska _-.....-..---- 

San Francisco Mountains. . 

Santa Catalina... 
Mount Graham .... 

San Luis Obispo - 

Santa Barbara . 

San Jacinto - 
Trabuco Canyon... 
Warner Mountains 

Lassen Peak .. 

Battlement Mesa 

Medicine Bow . 

Park Range. oer 
Wet Mountains 
Cochetopah . 

Uncompahgre ..- 

Plum Creek...-. 

Bear River... 
Bitter Root . 
Priest River. 

Henrys Lake. 

Bitter Root . 
Lewis and Clark... 
Highwood Mountains. . 

Dismal River 

4,392, 840 
136, 335 

ino.. 

770, 000 
501, 000 

"9307, 040 

Acres. 
1,115, 200 

371, 360 

524, 287 

734, 556 
415, 360 

535, 195 |. 
363, 350 |. 

496, 860 |. 
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Forest reserves, showing new reserves, additions, eliminations, etc.—Continued. 

Changes in area by procla- 
mations, July 1, 1905, to 
June 30, 1906. 

Date. Reserve. Area uy 1, 
New reserves Elimin. 
and addi- aD B> 

tions. tions. 

Avres. Acres. Acres. 
New Mexico—Cont’d. | Portales..............0- 20 -e cece cee [ene neces eeeees 172) 680. lewsversensae te 

DATO OUT ye: -snicseseieinsicia sia Sjetmnininicinisisicae 500, 000 196, 404 161, 148 
TED Os sara pera vainiejaibis'ayoseratars wisielcisteipiots eisai ornnicicieiactes 15 2375 206 linen Sieisisieran 
Pecos River.... ee “ 

Oklahoma............- Wichita........-. 
OTELON ss cissiieee evens Blue Mountains a 

Bull Run....... 
Cascade Range 
Ashland ....... 
Wallowa....-.. 
WOT Ais cturevine nouuaiawe. renee akmaisis 
CHESMIMDUS .2 5 oscccceeesaxeeccess 
Maury Mountains.............-.-.. 

South Dakota_.._....-. Short Pine’: scescasesea ee sseeerasscen | sesveevasccecis 
BIA KAAS acs se sqcuspiaate minis articyaiapsinns 1, 163, 320 
CONG PETS s io5o:osste sjainss aa wicigiaidissivaaiss 23, 360 
Slim: Buttes 5.0 oc seen scien ecewene 58,160 

tabs wc neacccmtnicnss WINGO ccer@ueciregeceereisies oaeneiereisig 842, 000 
PAYSON ei ec en's SncemielgieGameamasoen 111, 600 
DIUXTC a vinc icine seam same br ada cw foncufanpeecies gene 
BQVICT a casa icccis cis caccwisecamsta nas cieuins 357, 000 
MS tio oct acsmcinceiacciemmeceesee 584, 640 
Fish Lake.. 199, 040 
Beaver 5 
La Sal 

Bear River . 
Aquarius..... wee hepmsnesseanee 
Grantsville. depinteeitinceeeeasuee 
AUTRE: c.2.cic ci eteicrereiaisidvsisitieiniasiererciees 

Washington ........... PIIESERIV OM. ssceieyeccd.cierdaneisniasernre sere 
Mount Rainier...............-...5- 
OLYMPIC sn cccntweciesaeececemcaias 
Washingtoninccs sxccat cesndaccc saci 

182, 080° 

Yellowstone ......-.- 
Black Hills .........- 
Big Horn........... 

Alexander Archipelag 
-| Luquillo . sicieis 

caaafsee Sone oee den eeeeaeaheeacta 85,693,422 | 21, 586, 957 281, 241 

¢ Baker City with additions, now Blue Mountains. 

On June 30, 1906, there were 82 officers in charge of 104,831,211 
acres, leaving only 10 reserves, with an area of 2,168,212 acres, not 
yet under organized administration. i 

The field force on the reserves on July 1, 1905, consisted of 379 
rangers, 87 guards, and 5 forest assistants (assigned as technical 
assistants to supervisors). 
By June 30, 1906, the force was increased to 511 rangers, 247 

guards, 18 forest assistants, and 30 laborers. On some of the reserves 
the volume of business made it necessary to give clerical assistance to 
the supervisor. 

The important work of providing rangers with headquarters was 
pushed as rapidly as the funds available would permit, and in all 92 
cabins were built at an average cost of $53. 

Good progress was made in building trails, which greatly simplified 
and improved the patrol of the reserves. , 
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A decided advance was made in establishing and marking the 
boundaries of reserves, in cooperation with the United States Geo- 
logical Survey. This work is essential to the discovery and preven- 
tion of trespass. 
_ The damage done by forest fires has been greatly lessened. Approx- 
imately 279,000 acres were burned over—less than three-tenths of 1 
per cent of the total area of the forest reserves. 

On the ne of the act, on June 11, 1906, providing for the set- 
tlement of agricultural lands in the reserves, arrangements were 
immediately made for the examination, as provided in the law, of 
the a applied for, by a corps of men especially qualified for the 
work. 
The examination of lands for proposed reserves and additions to 

and eliminations from existing reserves has gone on rapidly. More 
than 30 million acres were examined during the year. ' 

INSPECTION. 

The work of the Section of Inspection during the past vear aided 
greatly in increasing the effectiveness of the reserve force, both upon 
existing reserves and in organizing administration upon new reserves. 
Forty-one reserves already under administration were thoroly in- 
spected, and inspectors assisted greatly also in the organization of the 
reserve force upon 10 new reserves. The number of inspectors was 
increased during the year from 8 to 14. 

ADMINISTRATION. 

Under the new organization described above, the following reserve 
districts were established : 

Northern District: Idaho, Montana, Wyoming, South Dakota, 
Minnesota. 

Southern District: Utah, Colorado, New Mexico, Arizona, Ne- 
braska, Kansas, Oklahoma. 

Western District: Washington, Oregon, California, Alaska. 
Of the 93 reserves in existence on July 1, 1905, 77, with a total area 

of 73,565,691 acres, were under administration, in charge of 54 super- 
visors or other officers. During the year 31,265,520 acres were placed 
under administration, with an increase of 28 officers in charge. 

GRAZING ON THE RESERVES. 

RANGE CONDITIONS. 

The crop of forage on the forest reserves was better during the 
past season than for years before. Favorable climatic conditions 
resulted in an abundance of early feed, and the lamb crop was the 
largest reported for many years. Altho some ranges have in the past 
been overstocked, the large amount of feed now on the ranges will 
probably make unnecessary any very great reductions next spring. 

The abundance of feed outside of the reserves has, in some locali- 
ties, lessened the demand for forest-reserve range, and has made the 
settlement of controversies in new reserves easier than it would other- 
wise have been. Yet in the old reserves the regular users applied for 
permits to graze about the same number of stock as the previous 
year. 
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The control of grazing has brought a marked improvement in 
range conditions on a number of the reserves, and there is no longer 
any doubt that a large part of the forage crop which was formerly 
wasted by improper handling of the stock is now saved and utilized. 
Range conditiors in general are very satisfactory, and the stock- 

‘men are enjoying a prosperity which gives them confidence in the 
future. 

GRAZING FEES. 

The announcement that a moderate charge would be made for 
grazing on the reserves after January 1, 1906, roused objection in 
some localities. Meetings were held and petitions were presented 
asking for modifications in the rates, and in a few cases for the 
entire remission of the fee. ; 
By firm yet considerate action on the part of the Forest Service, 

and with the strong support of yourself and the President, all seri- 
ous conflict was avoided. Stockmen realized the benefits of a proper 
system of range control, and have shown willingness to bear a just 
portion of the expense. When the regulations were modified better 
to meet existing conditions and a one-half rate was given to settlers 
for a limited number of cattle, all active opposition to the grazing fee 
ceased, and it has been paid almost everywhere without complaint. 

The total amount received for fees on grazing permits during the 
year was $514,086.74, of which about two-fifths was on account of 
permits for cattle and horses and three-fifths for sheep and goats. 

PERMITS ISSUED. 

The creation of 38 reserves available for grazing under regula- 
tion during the past season, and large additions to 14 of the old re- 
serves, added greatly to the carrying capacity of the forest ranges. 
Slight increases in the number of stock were made in some of the 
older reserves, where the range conditions showed a marked im- 
provement, and in others, after careful investigation, new areas were 
opened. In some of the newer reserves, where the range has been 
overstocked, reductions were made in the number allowed. 

In the 92 reserves which were under administration before May 1 
a total of 18,040 applications for grazing permits were approved by 
the forest officers in charge, and 16,593 permits were issued, as 
follows: 

Cattle and horses. Sheep and goats. 

wait Number of| Number of | ., Number of 
State or Territory. pooeg stock for | stock for a ele stock for 

mits summer | year-long mis summer 
y season. season. 3 season. 

ATIZONG cid ccc eansmins a neniamecnanes Vemea scenes 581 30, 096 67,718 87 347, 208 
California cas asasisicsie sececeeemuise cman aici 1,979 & 
COlOLAd Ol ciseirsiecmse nan ease aseemsncsadaueacns 2,774 
TOGO: 4.25ciceniauanste sas scteagecens aeoraiosaee eee 885 
Kansas .. set 16 
Montana 1,373 
Nebraska 62 
New Mexi 878 
Oklahoma . 37 
Oregon .... 915 
South Dakota. sie 433, 
DIAM ses praamnawnnan vaemnnvenwania wexswammawaien 3, 376 98, 255 294 888 1, 148,771 
Washington. cccise. ccacie ccaw ocseite savenseeie 512 25, 520 1,209 108 282, 793 
WYOMING: sexsi causes as daseswieineras ieee eee easy 772 85, 543 2,443 195 594, 699 

Ot] -zcrscverses n: a: semeteeeateaw Hear niseaee 14, 093 849, 703 165, 445 2, 500 5, 762, 200 
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The total number of sheep and goats includes about 3,000,000 
lambs and kids, which in the issuance of permits have been counted ag 
equal to 1,500,000 grown animals, leaving a net number of 4,262,200 
grown sheep and goats covered by permit. : 

Only 1,447, or 8 per cent, of the applicants failed to pay the fees 
and accept the permits applied for, and many of these will make pay- 
ment before the close of the season. The abundance of feed out- 
side of the reserves was one cause of the failure to use permits. 

In reserves established or put under administration after May 1, 
all stock on the reserve ranges at the time of their creation or whose 
owners had regularly used the range during previous years were al- 
lowed to graze without permit during the season of 1906. 

CROSSING PERMITS. 

Applications were made by 244 owners or lessees of private lands 
within #0 of the reserves for the privilege of driving a total of 18,823 
head of cattle and horses and 118,438 head of sheep across reserve 
lands to reach 574,397 acres of private land. In 177 cases the owners 
of the land made special agreements waiving the right to the ex- 
clusive use of 387,930 acres of this land, and allowing all stock per- 
mitted to graze on the reserve to enter upon it. In exchange for 
this concession, permits were issued allowing the number of stock 
the private land would support to be grazed upon the reserve free 
of charge. 
Under the regulation allowing stock to be driven across, reserve 

lands in transit between summer and winter ranges and to reach 
points of shipment, 259 permits were issued by the officers in charge 
of 29 reserves for the crossing of 12,696 head of cattle and horses and 
693,540 head of sheep. ; 
No permit is required for stock which is driven along the public 

highway or when reserve lands will not be grazed upon en route. 

QUARANTINE AND LIVE-STOCK LAWS. 

The Bureau of Animal Industry has required all sheep permitted 
to graze upon the forest reserves of Arizona, New Mexico, Colorado, 
Utah, and Idaho to be inspected before entering the reserves, and to 
be dipt when they were found to have been exposed to or infested 
with scab. In South Dakota this inspection was made to include 
cattle, and all diseased stock were debarred from entering the reserves. 

In most cases stockmen willingly complied with quarantine regula- 
tions and marked improvement in health of stock has followed. Con- 
tinued enforcement of strict quarantine will entirely eradicate disease 
from the reserve ranges. 

In several of the reserves the forest officers have rendered valu- 
able assistance to the stockmen in the enforcement of local live-stock 
laws, particularly as to the grade and number of bulls turned upon 
the range and the prevention of loss by theft. 

GRAZING TRESPASS. 

There has been little trespass by grazing without permit. Except 
where the trespass was wilful, settlement by the payment of reason- 
able damages has been accepted. When the trespass required exem- 
plary action or when reasonable propositions of settlement were 

2288n—07—— 3 
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rejected by the trespassers, the Department of Justice was asked to 
secure an injunction to prevent the stock from entering the reserve, 
and to bring suit for damages. 

In a few of the new reserves, where the regulations were not under- 
stood or stockmen did not realize that they must be obeyed, stock 
which entered without permit was allowed to remain on payment of 
double the regular grazing fee. This method of settlement was 
received as fair and right. It has inflicted no serious hardship, 
while it has shown that the regulations must be obeyed and that forest 
reserve control means real protection to the range. 

Occasionally stock trespassed upon closed areas or upon range to 
which it was not assigned. Where such trespass was wilful the per- 
mit was canceled, a portion of the stock was removed from the reserve, 
and the amount paid for grazing fees was forfeited. 

DEPREDATIONS OF WILD ANIMALS. 

The loss of cattle in Wyoming and southern New Mexico during 
recent years from wolves has caused much alarm. It was thought by 
many that the wolves were breeding in the reserves, and that the pro- 
tection of game increased their number. In response to an appeal. 
from ‘stockmen, the Forest Service, in cooperation with the Biological 
Survey, is studying the habits of wolves and coyotes, the locations of 
their dens, and the most practical method for their extermination. It 
has already been found that the breeding grounds are not within the 
reserves, but in the foothills outside, and that they simply follow the 
cattle into the mountains during the summer. A large number of 
dens were located and steps were taken to kill both the old and the 
young wolves. It is confidently believed that the result of this 
investigation will be of great benefit to live stock interests. 

LIVE STOCK ASSOCIATIONS. 

Some of the live stock associations organized by western stockmen 
for the protection of their joint interests sought during the year 
official recognition of advisory boards to confer with forest officers on 
grazing matters. Much had already been done by the attendance of 
orest officers at the meetings of these associations to promote a right 
understanding of the purposes of forest reserves, ane the benefits to 
be derived from their proper use. The justice of this request for 
recognition was seen at once, and authority for it was given by the 
Secretary of Agriculture on March 31, 1906. Before the end of the 
fiscal year, advisory boards of live stock associations in Oregon, 
Wyoming, and Colorado had sought and received official recognition. 
Thru them, satisfactory solutions of local problems, which might have 
led to serious difficulty, have already been reached. A marked 
improvement in sentiment among stockmen has followed, and the 
cooperation of the live stock associations with the Forest Service to 
secure the very best use of the reserve ranges is made certain. 

FOREST MEASUREMENTS. 

FOREST COMPUTATION. 

The broadened activity of the Forest Service has materially in- 
creased the scope of the work of the section of forest computation, 
which undertakes the computation and final statement of all forest 
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measurements. During the year this section worked up results for 
7 working plans, 7 studies of commercial trees, 2 tallies of log prod- 
ucts, 2 reconnaissances of planting sites, 5 pole, 2 tie, and 1 cross-arm 
seasoning experiments, and 13 miscellaneous projects. It included 
the computation of 5,517 valuation surveys, 27,700 tree analyses, 3,885 
seedling analyses, 1,560 stump analyses, 13,156 height and 5,750 taper 
measurements, graded mill tallies of 14,300 logs, weights and measure- 
ments of 3,200 poles, 6,900 ties, and 10,800 cross-arms, and 18,700 
reports from manufacturers and consumers of wood, as well as the 
compilation of figures for the number of live stock on the reserves 
from approximately 16,500 grazing permits. 

FOREST 32APS. 

The section of forest maps is charged with the preparation of maps 
and drawings, and with the custody of those not needed for constant 
use. The work of the year included the completion of 1,128 maps, 
showing forest conditions of the forest reserves and of areas proposed 
for forest reserves, and illustrating working plans, planting plans, 
the distribution of trees and forests, the progress of logging, and 
many other subjects. Two hundred and one drawings were made, 
illustrative of methods, appliances, experiments, and results in many 
branches of forest work. One thousand seven hundred and sixty 
maps were mounted and 2,408 maps supplied to the field from outside 
sources. 

FOREST MANAGEMENT. 

TIMBER SALTS. 

In accordance with the policy which aims to satisfy every legiti- 
mate demand for the use of the forest reserves, more than five times 
as much timber was sold during the past fiscal year as during the 
previous one. The following table shows for each State the amount 
and value of the timber sold: 

Timber sold from July 1, 1905, to June 30, 1906. 

Linear |Posts and 
State or Territory. Feet B. M. Cords. feet. poles. Value. 

Alasks).c<oacniesaxauvnaincemdecnt eephease ears | 2,252, 616 1,132 AB 229 Vs ciewwi nies $1, 423. 80 
ATIZON Aas samara pemacweeustacmaaeeeas sets | 27,596, 349 70, 126, 28 
California .. afeSeaai Siajeun aii easicO SiO are 10, 302, 282 13, 170. 57 
Colorado... cioneée .--{ 27,281,329 38, 531. 84 

aho..... ae 8,558, 102 18, 381.50 
MONON Biss ais tos orarecare crsierccccorsie ie inuaistci oe el 53, 512, 895 ; 109, 560. 94 
N@w MeX1C0% csccuisiecimosion anemone ae 1, O24, 356 8, 321 38, 921 7,110 3, 761.10 
Oklahoma. socucanevtnwskgepennguersmaeene ss | scisineremectetey Bh | etesesieaie 100 12. 00 
Oregon o 438, 500 291 80, 000 100 710. 85 
South Da | 72, 951, 730 a 42,450 85, 265. 87 
Utah... 10, 677, 484 1,100 14, 715. 35 
Washing! 1, 989, 500 2,100 2, 877.50 
Wyoming. . 71, 255, 683 as sine 3,850 | 147, 408.16 

LOAD oiscuaremertnossummesa gece banelace aces. ‘288, 140, 826 80,179 | 223,162 | 313,049 | 500,945.76 

The time allowed for cutting was from one to five years, and much 
of the timber sold has not yet been cut. Receipts for timber actually 
cut and removed amounted to $242,668.23. 
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In every case the cutting of live timber under sale, or for free use, 
was allowed only after careful study on the ground which showed 
that the timber applied for could be cut without injury to the forest 
or the water supply, and indicated the best method of cutting to 
insure another growth of timber and safeguard the permanent forest 
cover. Applications for the purchase of reserve timber called for 
detailed examinations during the year of over 100,000 acres. 

Only trees marked for removal by the forest officers were allowed 
to be cut. Contracts for the sale of timber stipulate that all brush 
and débris caused by logging shall be piled in openings for burning, 
and other precautions are taken to protect the forest from fires during 
logging. Complete utilization of all merchantable parts of the trees 
is enforced by requiring the cutting of low stumps, the sawing of 
logs well into the tops, and the use of all material of value for any 
purpose. Forms of waste such as the use of thrifty trees for skid- 
poles and corduroy and the destruction of promising young growth 
by careless felling are prevented by close supervision. Payment for 
timber sold is always required on the basis of the actual scale, and 
scaling is always done by the forest officers. 

Small sales greatly outnumbered large sales. Over 100 sales each 
of less than 5,000,000 feet were made for every sale of more than that 
amount. A marked improvement took place in the prompt consider- 
ation of applications for the purchase of timber, especially in small 
amounts. . 

The largest sales were made in the lodgepole pine forest of the 
Rocky Mountains in Wyoming and Montana. Lodgepole pine 
occurs at high altitudes and in inaccessible locations, and is very 
largely within the forest reserves. The success with which it is 
being treated chemically has created a great demand for lodgepole 
pine ties by the railroads in the Northwest. This demand and the 
increased value of timber of every description has made a stron 
market for this tree, which but recently was considered valueless an 
in many localities is still so regarded. The prices of lodgepole stump- 
age ranged from $2 to $5 per thousand feet. 
Encouraging progress was made during the year in disposing of 

dead and beetle-infested timber on the Black Hills Forest Reserve in 
South Dakota. Sales were made to the amount of 73,000,000 board 
feet, for which over $85,000 will be realized. The only way to con- 
trol the beetle is to cut the infested trees while the insects are still 
in them. A special effert is being made to’sell, before it decays, the 
large amount of timber which has already been killed. 

In Colorado and Utah sales were largely confined to fire-killed 
timber, of which there are vast amounts in the mineral districts. 
The demand for dead timber comes largely from the mines, and from 
operators of small sawmills, which supply towns and ranches located 
away from the railroads. 

In Arizona and New Mexico, timber was mostly sold in small 
quantities to mines and small mills. Twenty-five million board feet 
were sold at from $2.50 to $3 stumpage on the San Francisco Moun- 
tains Forest Reserve, where a very large amount of mature timber, 
within easy reach of railroad transportation, can be cut without 
injury to the forest. 

In the Pacific Coast States the demand for timber has been sup- 
plied almost entirely from forests in the hands of private owners, and 
sales from the reserves were small. 
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WORKING PLANS. 

The Forest Service prepares detailed working plans for the con- 
servative use of the forest reserves as rapidly as its funds permit and 
trained men are available for the work. But the area for which 
working plans can be prepared at present is small. Every timber 
sale entails a careful advance examination, including an estimate of 
the timber, the preparation of a forest map, a descripticn of the 
forest, and regulations for the conduct of the logging. So urgent 
and so widely scattered is the demand for timber that the resources 
of the Service have been absorbed in caring for these sales, and few 
independent working plans have been attempted. 

The preparation of a working plan was begun for a large portion 
of the Henrys Lake Forest Reserve, in Idaho. The forest contains 
a very limited supply of mature timber, which is in great demand for 
the development of a rapidly growing agricultural community. 

TIMBER TRESPASS. 

Of the total of $242,668.23 received during the year from timber, 
$39,334.96 was collected in settlement for timber trespass. This sum 
was in settlement chiefly of trespass on public lands afterwards 
thrown into reserves. As soon as a reserve is created and placed 
under administration, timber trespass practically ceases. 

INSPECTION, 

Systematic inspection of timber sales by a corps of special inspect- 
ors was organized early in the year. The forest reserves were divided 
into districts and an inspector held responsible for the standard of 
the work in his district. Assistance and advice is given the local 
forest officers in initiating new sales and in the technical conduct of 
the cutting under current sales and free use. Inspectors report regu- 
larly to the Washington office the condition of timber-sale operations 
on the reserves within their districts. 

COOPERATION WITH PRIVATE OWNERS. 

During the past year, 99 applications were received for advice and 
assistance in the management of small woodlots, comprizing an area 
of 8,058 acres, and 61 from owners of timber tracts covering an area 
of 761,965 acres. These applications came from 30 States and Terri- 
tories. ‘The total area of private forest lands, in the management of 
which assistance has been asked, since the publication of Circular 21, 
is 11,717,269 acres, of which 37,326 acres is in woodlots. 
During the past year examinations were made of 54 timber tracts, 

in 26 States, covering a total of 2,076,085 acres. Detailed working 
plans were recommended and begun on 11 of these tracts; on the 
others final reports could be and were prepared with recommenda- 
tions for the conservative management and protection of the forest 
without making special working plans. This was a result of the 
knowledge of forest conditions thruout the country gathered by 
past work. On many of the tracts the recommendations have been 
already put into effect. 
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WOODLOTS. 

Working plans based on a thoro examination on the ground were 
prepared for 100 woodlots, with a total area of 7,104 acres, located 
in 16 States. The object of this work is to give free of cost to farmers 
and other small owners advice and assistance in the use and improve- 
ment of their woodlands. During the past year particular study 
was given to woodlots in southern Michigan, Ohio, and Indiana, in 
continuation of the work begun the previous year. The woodlots of 
this region present very different problems from those of the Atlan- 
tic States. The object was to collect information enough for a pub- 
lication on the problems and methods of treatment for woodlots in 
the Middle West. 

Inspection in New England was made to ascertain whether the 
recommendations of previous working plans have been carried out. 
It was found that they had been either in whole or in part, particu- 
larly for recent plans and where trees were actually marked for 
thinning. Woodlot working plans are no longer made without 
marking trees for thinning on sample areas. 

WORKING PLANS FOR TIMBER TRACTS. 

In New York three working plans were prepared, two for small 
tracts belonging to country estates, which yielded knowledge of the 
rate of growth of second-growth hardwoods, and one for a tract 
of 100,000 acres in the northern part of the State, which included a 
scheme of fire protection and a plan to correct the previous wasteful 
logging and lax supervision. In Michigan a working plan for a 
tract of 8,000 acres, maintained in connection with a summer resort, 
provided, by a system of selection cutting and of planting on un- 
stocked sandy areas, for a fair profit from the sale of timber com- 
bined with improved condition and appearance of the forest. A plan 
for a tract of virgin hardwoods on coal lands in the Southern Appa- 
lachians, in Kentucky and Virginia, provided for maintaining a sup- 
ply of mining timbers, for marketing for other uses the mature timber 
of valuable kinds, and for reproduction of the best species after lum- 
bering; also for planting open areas with trees which will produce 
valuable lumber, such as black walnut and yellow poplar, and mine 
props; and it indicated simple but effective methods of protection 
against damage from grazing and fire. Lastly, on a tract of 27,000 
acres made up of small holdings of mixt pine forest in South Caro- 
lina, already heavily cut over, a study of the present and future values 
showed that in most cases it would pay to hold the timber rather than 
to cut it now. 
A combined fire-protection and working plan was put into- opera- 

tion upon a large tract in California. It aimed to prevent fires from 
starting by means of patrol along a carefully laid out route. Tele- 
phone and tool stations were located to strengthen the patrol. To 
check fires once started and furnish bases for back firing, broad fire 
lines on which the slash was burned were run thru the cut-over lands. 
The cost of all this was about 2 cents per acre per annum. 
Experiments were also made in slash burning. The character of 

the logging made it possible to burn the slash without piling, at a 
cost of only 14 cents per thousand feet of timber logged. The plan 
was so successful in operation that it has been extended to all the 
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holdings of the company for which it was prepared. Virgin timber 
on the tract was marked for removal. A diameter limit of 30 inches 
left enough trees standing to insure a second cut. 

STATE COOPERATIVE STUDIES. 

Cooperation was carried on during the year with California, New 
Hampshire, and North Carolina. 
The work in California included a commercial-tree study of white 

fir, a market study of the chief commercial trees, and an estimate of 
the North Calaveras grove of big trees. The latter was a careful 
estimate of the standing timber, both of sequoia and other species, on 
640 acres including and surrounding the North grove. 
A white-fir study in California was begun as part of a larger study 

undertaken by the Forest Service, in cooperation with the State, to 
ascertain the present uses and possible new uses of this tree. Tho 
not at present of great commercial value, the white fir is so abundant 
that to find better uses for it will greatly simplify the management of 
the Sierra forests. The work included a careful study of the silvics 
of the tree, its growth in height, diameter, and volume, its present 
uses, and methods for managing it on areas where it is the sole or 
the prevailing species. Its mechanical and physical properties will 
next be studied, and the possible use of the timber for pulpwood 
and other purposes will be determined. 
A market study in California covered the most important commer- 

cial trees of the Sierras. The cost of logging, milling, and trans- 
portation in typical forest regions thruout the State was determined, 
the value of forest land and the cost of protection and taxes were 
studied, and the average cost of manufacture and the prices obtained 
for manufacturing lumber at important distributing points were 
ascertained. The results of the investigation are being prepared for 
publication in cooperation with the State. 

In cooperation with New Hampshire a study of the forest con- 
ditions of the southern part of the State was begun. Maps were pre- 
pared showing the distribution and the composition of the forests, 
the percentage of forest and cleared area, and the distribution of the 
chief species. The study will include: 

1) A study of the silvical characteristics of all the forest trees. 
2) Volume tables, in cords and in board feet, for trees of all diam- 

eters and heights for all the commercially important species. 
(3) Yield tables for second-growth white pine, showing the best- 

paying period for cutting. 
(4) Methods of management best adapted to different conditions, 

based on a study of present methods of lumbering. 
(5) Suggestions for a State policy for fire, taxes, and the encour- 

agement of practical forestry. 
(6) A mill-scale study, showing the actual amount and grades of 

lumber sawed from chestnut and white pine of different diameters. 
The swamp lands belonging to the State of North Carolina were 

carefully examined at the request of the State, to determine the 
advisability of selling the timber under restrictions and holding the 
land. The examinations showed that it would be much better to sell 
the timber alone, and that by cutting to a diameter limit future crops 
of timber would be produced within reasonable time. 
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OTHER STUDIES. 

At the request of the Office of Indian Affairs, thru the Secretary of 
the Interior, the Forest Service supervised the logging on the Wiscon- 
sin Indian Reservation. Under the direction of an agent of the 
Forest Service seed trees were marked on over 4,000 acres, and the 
slash was piled for burning and the ground cleaned up along the log- 
ging railway on all land cut over during the season. __ 

At the request of the Secretary of War an examination was made 
of the timber on the Fort Wingate Military Reservation in New 
Mexico. The examination showed the amount of merchantable tim- 
ber, chiefly western yellow pine, on the reservation and the amount 
which should be cut, and recommended rules for the sale and logging 
of the mature and overmature timber on over 23,000 acres. 

The object of a tie-production study, undertaken in cooperation with 
the Northern Pacific Railroad, was to determine the present supply 
of tie timber in northwestern Wisconsin and northern Minnesota, and 
discover what practical steps can be taken to provide for a future 
supply. The investigation showed that the present supply of tie tint- 
ber is limited, but that the character of the timberlands available will 
not at present warrant purchasing standing timber and managing it 
for a continued supply. Norway pine, both in rate of growth and 
value as a tie tree, under practical management, was shown to be the 
best tree for planting. It will produce ties in from fifty to sixty 
years, at_a cost of 12 to 18 cents per tie, by planting it 8 by 8 feet 
on the rolling, sandy pine soils, which are unsuited to agriculture. 

In cooperation with the Hydrographic Division of the United 
States Geological Survey the extent and character of the forested 
areas at the headwaters of the chief tributaries of the Potomac 
River and their influence on the water supply were studied. It was 
found that most of these streams head in well-wooded regions, where 
the forest conditions are satisfactory. the water-flows fairly regular, 
and the water itself pure. The muddiness and other impurities of 
the Potomac water come almost entirely from the lower courses of 
its tributaries, where a large percentage of the area is tilled land, 
and from the towns along the Potomac itself. The present objec- 
tions to Potomac water will increase as the watershed is ‘further 
settled and developed. Forest reserves about the headwaters of cer- 
tain important tributaries and the use of the water directly from the 
points where it is abundant and still pure are the most practical 
means of solving the present difficulty. 

In cooperation with the Bureaus of Chemistry and Entomology 
a study was made in the vicinity of Ducktown, Tenn., to determine 
the character and extent of damage upon the forest from the sulfur 
fumes produced in smelting copper. It was shown beyond a doubt 
that fumes from the smelters were doing great and increasing damage 
to vegetation. 

WORK FOR THE ENSUING YEAR. 

TIMBER SALES, 

During the coming year the timber-sale work will be carried on 
along the same lines as in the past year, particular attention being 
given to the adjustment of prices for lumber. 
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Plans for disposing of timber infested by the Black-Hills beetle 
on the Black Hills Forest Reserve in South Dakota, already undér 
way, will be carried out. Particular attention will be given to stop- 
ping the spread of this insect, in accordance with recommendations 
made by the Bureau of Entomology. In Colorado, also, where this 
beetle has appeared, steps will be taken to remove the insect-infested 
trees before the beetles can spread to green timber. 

The sale of dead timber on the reserves will be pushed, and where 
possible it will be sold rather than green timber. Sales of mature 
green timber, however, will be encouraged where the timber can be 
removed without injury to the interests of the reserves. 

COOPERATIVE, 

During the coming year cooperation will be carried on with the 
agricultural experiment station of the State of Ohio, with a view 
to determining the best management of small timber tracts and the 
most profitable disposal of timber by small woodland owners. 
Work will be carried on in cooperation with the Indiana State 

Experiment Station, and will be completed early in the year. The 
results will be of great value in the management of woodlots thruout 
the State. 
Among others, a working plan will be prepared for a tract of 

65,000 acres in Arkansas. The chief object will be to outline a plan 
for the continued cutting of timber and efficient protection from fire. 

Inspection and assistance will also be given in the States where 
working plans prepared by the Forest Service are being carried out 
by the owners. This work has great value. 
Examinations of woodlots and assistance to timberland owners 

will be continued as in the past. 

FOREST EXTENSION. 

The urgent need for the reforestation of denuded forest reserve 
watersheds and of the treeless reserves in the Middle West and the 
increasing realization that timber growing is profitable have greatly 
broadened the field of forest planting during the past year. The 
planting work of the Forest Service embraces, first, extensive nursery 
and planting operations on the National forest reserves, and second, 
cooperative assistance to landowners. The organization of the work 
is unchanged, except that in March the section of forest replacement 
was consolidated with reserve planting. 

RESERVE PLANTING. 

Great impetus was given to forest reserve planting by the transfer 
of the reserves to the Forest Service. But since most of the nurseries 
are new, extensive field planting has not yet been possible, and seed- 
ling production was the main work. About 493,000 trees were 
planted this year, and over 3,000,000 are now in the nurseries, of which 
at least 1,500,000 will be large enough to set out next season. Seed 
enough to produce 6,000,000 seedlings was planted in nursery beds 
last spring. The six nurseries now comprize a total of 13.15 acres, 
of which about 8 acres are in seed beds and the remainder is used for 
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transplants. The annual productive capacity of the Forest Service 
nurseries at present is approximately 8,000,000 trees. 

The cost of the several items of nursery and planting work is 
encouragingly low. Except at the California stations, where the 
difficulties are great, the expense of growing and planting does not 
greatly exceed that in Germany, with its cheap labor and long ex- 
perience. The average cost per thousand of the 1-year-old seedlings 
now in seed beds outside California is $0.81. Transplanting from seed 
beds to nursery rows costs an average of $1.04 per thousand, while 
seed sowing costs 15 cents per pound. Field planting in the reserves 
of southern California is very expensive as yet, because of the natu- 
ral difficulties. The average cost per thousand of setting 62,000 
trees on chaparral-covered watersheds in the Santa Barbara and San 
Gabriel forest reserves was $17.22; while on the Dismal River 
Reserve, where conditions favored rapid work, 319,000 trees were 
planted at a cost of $1.63 per thousand. 

The progress of the year’s work at each of the planting stations 
may be briefly indicated. 

SAN GABRIEL FOREST RESERVE (HENNINGER’S FLAT STATION). 

The working equipment was increased by the erection of a combi- 
nation tool honse and sleeping quarters for laborers, and by enlarging 
the transplant nursery 0.75 acre. The lath house, which covers ap- 
proximately 0.27 acre of seed beds, was worked to its full capacity. 
The 336,760 seedlings it contained were transplanted to open-nursery 
rows during the winter, and in the spring the beds were resown with 
about 222 pounds of seed of 11 species. The nursery rows now con- 
tain about 387,000 trees. 

During January and February 32,000 two-year-old trees were set 
cut in the mountains. The blanks in previous plantations were filled 
in and small experimental plantations were made at intervals of 500 
feet in altitude up to the summit of Mount Wilson. One new site 
was planted and an arboretum of 8,500 trees was established. The 
nursery and planting sites are protected by 12 miles of fire lines, 
built in 1905. Planting in the San Gabriel Reserve must remain a 
difficult and expensive operation, yet the cost was reduced to $15.92 
per thousand trees, a reduction of $29.34 over last vear. 

Approximately 30 per cent of the trees set out this year have been 
eaten off by rabbits and a remedy applicable on a large scale has not 
been found. A careful study of the situation has been asked of the 
Biological Survey. 

Besides furnishing plant material for local use, the Henninger’s 
Flat nursery supplied 30,000 trees for planting in the Santa Barbara 
Reserve, 3,100 for Griffith Park, Los Angeles, and 11,900 for planting 
by individuals on watersheds within forest reserves or for experi- 
mental purposes. 

DISMAL RIVER FOREST RESERVE (HALSEY STATION). 

The Halsey station is producing trees for extensive forest planting 
on nonagricultural lands in the Middle West. An additional acre of 
lath house was built, about 0.5 acre was set out to transplants, and 1.5 
acres of open seed beds were sown with broadleaf species. The nurs- 
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ery now covers 5.) acres, with 3.5 acres under lath, contains 1,680,000 
trees, nearly two-thirds of which will be ready to set in the field next 
year, and has an annual productive capacity of about 3,000,000 trees. 
About 540 pounds of seed were sown during May and early June. A 
hand seed drill reduced the cost of sowing to 5 cents per pound. 

Field planting was somewhat curtailed to allow the nursery stock 
to attain larger size. Previous losses were largely due to the use of 
too small plant material, and in the future only selected stock 2 or 3 
years old will be planted. About 319,000 two-year old seedlings, 93 
per cent of which were western yellow pine, were set out. 
A total of 154,000 trees was shipped from Halsey for planting else- 

where, including 30,000 sent to Helena, Mont., for use in Helena For- 
est Park, and 50,000 furnished to the Reclamation Service for plant- 
ing along the interstate canal in Wyoming and Nebraska. 

PIKES PEAK FOREST RESERVE (CLYDE AND BEAR CREEK STATIONS). 

The Rosemont nursery site, established in 1904, will be abandoned, 
leaving Clyde and Bear Creek as permanent stations. At the Clyde 
nursery the half acre under lath contained about 410,000 seedlings 
when spring opened. Since seed sowing in 1905 was delayed until 
July, awaiting the completion of the lath house and water system, 
the seedlings were too young to withstand well the severe winter. 
The beds which failed wholly or in part were resown. 

To secure a lower elevation and a longer growing season, an addi- 
tional half acre of seed beds on a 1.8-acre nursery site was prepared 
and sown in Bear Creek Canyon, and a water system was installed. 

Since the seedlings in the Clyde nursery were not old enough to set 
in the mountains, 20,000 red fir seedlings were shipped from the 
Halsey nursery. They were planted in two sites under good weather 
conditions, and promise to grow with slight loss. 

Altho the high elevation and rough slopes in the Pikes Peak Forest 
Reserve make difficult conditions, there is every indication of ultimate 
success. Several important watersheds need planting, and the work 
is supported by public sentiment. 

SANTA BARBARA FOREST RESERVE (SAN MARCOS STATION). 

The nursery, which was established in San Marcos Pass in the 
spring of 1905, contains 181,000 one-year-old seedlings in transplant 
beds. The 5,760 square feet of beds under lath from which the trans- 
plants were removed were resown with 127 pounds of seed, mainly 
knobcone, Jeffrey, and gray pine. : 

The first field planting in this reserve was done this year, with 
30,000 two-year-old seedlings from the Henninger’s Flat nursery. 
The sites selected were at elevations varying from 1,400 to 3,500 feet. 
Two and one-half months after the trees were planted over 95 per 
cent were in good condition. 

GILA FOREST RESERVE (FORT BAYARD STATION). 

The half acre of seed beds sown in July, 1905, produced about 
385,000 seedlings, 300,000 of which were transplanted to nursery 
rows. The beds were resown this spring with 15 species, to give a 
thoro test of southern California conifers and of native trees. 
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The work at the Fort Bayard station aims to reforest 7,000 acres 
in the military reservation, as well as to improve reserve catchment 
basins. The War Department, in December, 1905, granted the use 
of 275 acres in the northern part of the reservation, on which a 
transplant nursery of 1.4 acres has been prepared and an adobe sta- 
tion building is under erection. 

None of the seedlings in the local nursery were large enough to 
be set out this year, but 425 conifers were shipped in and field sow- 
ing was tried with Mexican walnut and three native oaks on 48 plats, 
aggregating 13.4 acres. 

SALT LAKE FOREST RESERVE (WASATCH STATION). 

This station was established last spring in Big Cottonwood Can- 
yon, near large areas in urgent need of reforestation. The nursery 
site contains about 4 acres, one-half acre of which was covered with 
a lath house and devoted to seed beds. Good planting sites and the 
high value of water in Cottonwood Creek make forest planting on 
this catchment basin promising and important. 

GARDEN CITY FOREST RESERVE. 

In May 51,000 western yellow pine from the Halsey nursery, and 
40,000 red cedar, Osage orange, Russian mulberry, and honey locust, 
purchased from dealers, were planted in four strips across one quar- 
ter section. Experiments to learn whether cultivation is necessary ~ 
will be carried on during the summer. 

BLACK HILLS FORESY RESERVE. 

In the Custer Peak region the experimental broadcast sowing of 
western yellow pine seed in May, 1905, had produced in October an 
average stand of about 12,000 seedlings per acre. Last spring an 
additional 500 pounds was sown in the same region, part on the 
late melting snows and part on the bare ground immediately after 
the snow had melted. If continued success follows this work it will 
be possible to reforest the denuded portions of the Black Hills Forest 
Reserve rapidly and at a very low cost. 

WICHITA GAME RESERVE. 

The first planting in this reserve was undertaken this spring on 
an experimental scale, with 1,000 western yellow pine seedlings from 
the Halsey nursery. A report from the supervisor, late in May, 
stated that every one was growing. 

SEED COLLECTING. 

Most of the seed needed in the various nurseries was collected 
locally. For the Halsey station it was necessary to collect jack pine 
in Minnesota and western yellow pine in the Black Hills and western 
Nebraska. 

Over 4,500 pounds of seed was on hand at the planting stations on 
January 1, part of which was collected in 1903 and 1904. Of the 15 
species represented, about 2,200 pounds was yellow pine, gathered at 
a cost of only 33 cents per pound. 
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Since most of the trees used in reserve planting bear full seed crops 
only at intervals of from two to seven years, surplus seed must be 
stored. Storage tests to determine how best to preserve the germi- 
native energy were begun at five of the stations and at Washington. 
A series of tests on the vitality, germinative energy, weight, volume, 

and purity of 27 species of pine seeds was carried on in cooperation 
with the Seed Testing Laboratory of the Department. 

RECONNAISSANCE. 

Extensive preliminary examinations for reserve planting plans 
were finished during the year in the Lewis and Clark, Modoc and 
Warner mountains, Cassia, Malad, Salt Lake, Gunnison, and Gila 
forest reserves. Favorable openings were found in the Salt Lake 
Reserve, where a nursery has since been established; in the Malad 
Division of the Bear River Forest Reserve, and in the Gila Forest 
Reserve. . 

Planting for the improvement of city watersheds located within 
forest reserves is an urgent duty of the Forest Service. A prelimi- 
nary reconnaissance was made on reserves in the Southwest, and 
examinations were completed of the water systems of Pueblo, Colo- 
rado Springs, Denver, Boulder, Longmont, Loveland, Fort Collins, 
and Greeley, Colo. 

OFFICE WORK. 

A plan was devised and adopted for indexing in condensed form 
the data on nursery work and planting for each reserve. The essen- 
tial data of former planting station reports were transferred to cards 
indexed under subjects and years. 

COOPERATIVE PLANTING. 

The cooperative work was continued under the general provisions 
of a revised edition of Circular 22. An entirely new outline for 
planting-plan studies and reports was adopted. 
Asa rule planting plans were made without charge for small land- 

owners, public and educational institutions, and Departments of the 
Federal Government. For large private holdings the preliminary 
examination was macle free, but the field expenses of the detail plan 
was charged to the cooperator, as was the cost of supervising the ex- 
ecution of the plans. 
A set of index cards wag compiled giving data on 1,325 forest plan- 

tations in 26 States, and another giving notes on seed production, 
seed preservation, germination percentage, methods of propagation, 
etc., for 72 species. Incomplete data on 49 additional species are also 
filed. 

PLANTING PLANS. 

During the fiscal year there were made 33 detailed plans for plant- 
ing on 10,233 acres in 19 States, 5 preliminary examinations, cover- 
ing 108,895 acres, where planting was not recommended, and 6 exami- 
nations, covering 212,660 acres, where planting plans were advised, 
but action is still pending. In North Carolina a plan for fire pro- 
tection was prepared for a tract of 1,200 acres. There are 34 appli- 
cations now on file for lands aggregating 13,711 acres. 
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The request made for supervision of nursery and planting opera- 
tions show that the planting plans are being carried into execution. 
Such work was done this spring for 11 cooperators, including the 
Reclamation Service, two coal and coke companies, two railroads, 
two cities, and a city water company. 

Cooperative funds to the amount of $2,267.50 were received during 
the year from 17 landowners for use in preparing planting plans or 
supervising their execution. 

PRESENT STATUS OF COOPERATIVE PLANTING. 

During the past year large landowners, especially railroads and coal 
companies, have shown a marked tendency to undertake forest plant- 
ing on a commercial basis. Their motives are purely economic and 
arise from the increasing difficulty of getting ties and construction 
timbers, even at high prices, and from a desire to utilize and improve 
their lands. 

At least 11 railroad companies are directly interested in procuring 
a future wood supply and have actually begun forest work. Exami- 
nations were made of 18 railroad plantations in Virginia, Kentucky, 
Tilinois, Indiana, Michigan, and Pennsylvania, and of a tract in Vir- 
ginia on which planting was contemplated. For the Illinois Central 
Railroad a planting plan was made for lands in Iowa, and improve- 
ment cuttings in their catalpa plantations in Louisiana and Illinois 
were supervised. The Union Pacific Railroad entered into an agree- 
ment and provided funds for an examination of certain of their hold- 
ings to learn the advisability of forest planting for tie production. 
The Pennsylvania Railroad paid the cost of an investigation to lay 
down a future forest policy, which will insure a permanent tie supply 
for their lines east of Pittsburg. This work included a study of their 
present holdings and the preparation of a planting plan for various 
tracts in Pennsylvania. The Baltimore and Ohio, Santa Fe, and 
New York Central railroads will take up forest planting in the near 
future, and an application is on file from the Long Island Railroad 
for an examination of its waste lands. 

Planting plans made for two coal and coke companies in western 
Pennsylvania last summer were carried into execution under Service 
supervision this spring. The field work for a planting plan on a 
86,000-acre watershed in eastern Pennsylvania, owned by a coal 
company, was started in June. Another large eastern coal company 
is expected to apply for assistance in planting their waste lands as 
the result of a preliminary examination in November. The report 
made after the examination was published in full by the company. 

For the improvement of city watersheds cooperative assistance was 
rendered to the Johnstown Water Company, in Pennsylvania, and to 
the Bridgeport Hydraulic Company and East Hartford Fire District 
in Connecticut. In southern California plans were prepared for 
planting four tracts where watershed improvement was one of the 
prime objects. The plans for city forest parks for Helena, Mont., 
and Los Angeles, Cal., were carried into effect under the direction of 
the Service. 

Increased assistance was given to other branches of the Federal 
Government. Planting plans were made during the year for portions 
of the Fort Bayard, Fort Riley, and Fort Stanton military reserva- 
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tions, together with an examination of the reservations around San 
Francisco to learn the advisability of planting. In Vermont a plant- 
ing plan was prepared for lands around a station of the Bureau of 
Fisheries. For the Reclamation Service recommendations were made 
for planting along the interstate canal in Wyoming and Nebraska, 
and around the reservoir and along the canals of the Salt River 
project, Arizona. Planting along the interstate canal was begun in 
May with 50,000 trees from the Halsey nursery. 
To aid settlers in newly irrigated regions, forest-planting investi- 

gations were started in the North Platte and Truckee-Carson projects. 
These studies will alo cover the questions of planting for the protec- 
tion of Government canals and on waste lands. In North Dakota 
recommendations for handling certain timberlands on the Buford, 
Trenton, Williston, and Nesson irrigation projects were prepared for 
the State engineer. 
Farmers have been given all possible assistance. Planting plans 

were made as formerly, and much effective work was done thru 
lectures at farmers’ institutes. A lecture at Amarillo, Tex., was fol- 
lowed by the formation of a tree-planting association with about 600 
members, who have already set out about 200,000 trees, under advice 
from the Service, and will set out imany more. 

SPECIAL INVESTIGATIONS. 

The possibilities of forest planting on coal lauds were studied in the 
upper Ohio Basin, with special reference to black locust and the 
danger of damage by borers. Such planting promises to be profit- 
able, but the use of locust was found unsafe unless the trees are cut 
for posts when small, or methods are found and applied which will 
insure control of the insect pest. 
A study of planted and natural timber in Iowa was finished. 
The following investigations were a part of the State cooperative 

work in California: 
(1) Study of forest planting in agricultural regions. The nearly 

completed work will cover the field of forest planting for protection 
and wood supply in the agricultural valleys. 

(2) The relation of forest cover to stream flow. The importance 
of water for power and irrigation in California led to this investiga- 
tion, in which many valuable observations were made. 

(3) Study of State lands. This work was entirely completed 
during the year. The report, as submitted to the California State 
Board of Forestry, gives information on the location and extent of 
the State forest lands, with recommendations for legislative action. 

(4) Study of the silvical characteristics and methods of propaga- 
tion of eucalyptus. This was undertaken because of the newly ap- 
preciated value of eucalyptus for posts, telephone poles, piling, 
and ties. 

COOPERATIVE EXPERIMENTAL PLANTING. 

In various regions more exact knowledge is needed as to the effect 
upon species of soil and climate, the adaptability of new species to 
planting, and the best silvicultural methods. To secure this the 
Forest Service will carry on systematic experiments in cooperation 
with various colleges and State forest commissions. The cooperators 
in all cases furnish the land free and the expenses for plant material 
and labor are divided equally. This work is now under way in 



32 DEPARTMENTAL REPORTS. 

cooperation with Berea College, Kentucky, the New York Forest, 
Fish, and Game Commission, the University of Michigan, the Michi- 
gan Forestry Association, the Iowa State Agricultural College, the 
University of Nebraska, the North Dakota Agricultural College, and 
the Mississippi Agricultural College. 

PLANTING LEAFLETS AND ADDRESSES. 

The planting leaflets for use in correspondence now number 36 for 
single species and 12 on general subjects, such as how to transplant 
forest trees, fence-post timbers, etc. The mimeographed sheets giving 
lists of dealers and range of prices for plant material, which are used 
as supplements to the leaflets, were brought up to date. The total 
number now available is 41. 

Information on farm forestry was disseminated in the West by 
means of farmers’ institute lectures. A Forest Service representative 
accompanied institute parties on extensive trips thru eastern and 
western Colorado and parts of Nebraska. Lectures were also deliv- 
ered before various farmers’ meetings in Iowa, Texas, and Missis- 
sippi. Addresses on special forest topics were given at public meet- 
ings in I[linois, North Carolina, Georgia, Maryland, Vermont, 
Kansas, Colorado, New Mexico, and California. At the Iowa State 
Agricultural College, the University of Nebraska, and the Mississippi 
Agricultural College, technical Service men are furloughed during 
the winter to give instruction in forestry. 

WORK FOR THE ENSUING YEAR. 

COOPERATIVE PLANTING. 

The preparation of planting plans will be continued under a some- 
what revised plan. Small landowners, public and educational insti- 
tutions, and branches of the Federal Government will be given 
gratuitous or cooperative aid as in the past. Corporations and large 
landowners, however, will be called upon to pay all the expenses, 
unless the work is of high educational value. It will be the aim to 
et in closer touch with the farm thru farmers’ associations and 
armers’ institutes. Special investigations will be limited to fields 

where immediate practical results will accrue. The most important 
work of this kind under way is a forest-planting reconnaissance in 
reclamation projects. Other important tasks are the improvement of 
city watersheds in the East and an investigation of artificial methods 
of timber propagation in the South. 

Experimental planting will be continued in cooperation with State 
forest commissions and colleges, and begun on the areas withdrawn 
for this purpose within reclamation projects. 

RESERVE PLANTING. 

The present reserve planting stations will be made more permanent 
by the erection of suitable station houses, and the productive capacity 
of the nurseries will be increased where advisable. New stations will 
be established as required, and small nurseries under the charge of 
the reserve officers will be started wherever plant material is needed 
for local use. The investigation of city watersheds within forest 
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reserves should lead to several new nurseries and to extensive plant- 
ing by the rangers under technical supervision. The-new plantations 
will demand complete fire protection, which will be planned for by 
technical men and executed by the reserve officers. 

Planting on all the treeless reserves in the Middle West should 
be started next spring with plant material from the Halsey nursery. 
The Niobrara, North Platte, and Portales reserves need large experi- 
mental plantations to determine whether local nurseries are called 
for. In the Black Hills Forest Reserve broadcast sowing will be 
conducted on a larger scale if it continues to give promising results. 
A large quantity of tree seed for use at the planting stations will be 
collected again this fall. 

DENDROLOGY. 

A large correspondence is entailed by requests for technical infor- 
mation, especially as to the distinguishing characters of tree species, 
native and foreign, and their economic products. Many identifica- 
tions of wood, seed, and other specimens of native and foreign trees 
are called for by individuals and educational institutions, and espe- 
cially by builders, architects, and engineers, in consequence of the 
frequent substitution on the market of inferior woods for standard 
building materials. In all, 3,366 letters were prepared on den- 
drology. 

TURPENTINE INVESTIGATIONS, 

Experiments were continued during the turpentine season of 1905 
to discover the effects of different methods of chipping on the yield 
and on the life of the trees. Vinal results in such experiments 
require data for several years, but the indications are that by chip- 
ping a “ streak ” half as deep and half as high as in the present prac- 
tise an equal or greater yield of turpentine per vear can be obtained, 
and the working period can be doubled. 

Experiments to compare the results of the present method of 
working and one under which only trees over 10 inches in diameter 
are chipped with fewer ‘“ faces” showed that over 20 per cent more 
turpentine was obtained from the latter method. [ff these rests 
are confirmed they will lead to a radical change of method, under 
which a tract may be worked indefinitely. At present turpentining 
lasts for but three or four years and virtually destroys the forest. 
A chemical study of the distinguishing characteristics of turpen- 

tines from different species of pines was begun in cooperation with 
the University of North Carolina. Commercial turpentine is dis- 

tilled without distinction from the resins of longleaf, Cuban, short- 

leaf, loblolly, and pond pines, tho mainly from the first two. The 

products of these several species differ chemically and otherwise, 

which doubtless explains past failures to find a method for detecting 

adulterated spirits. The study will throw light on this matter, 

but is expected to be chiefly valuable by showing which of the 

species now worked (and possibly, also, new species) yield turpen- 

tine in paying quantities, and which yields the most. This is 

important in forest management, to determine which species should 
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be favored in the future forest. Already it has been shown that lob- 
lolly and shortleaf, believed by many operators not to yield turpen- 
tine, equal the yield of longleaf. The experiments include tests, also, 
of the resins of Virginia (“scrub”) and western yellow pine. 

FOREST DISTRIBUTION AND RESOURCES. 

Studies of the forests of five Maryland counties, in cooperation 
with the State geological survey, were completed and will be pub- 
lished by the survey. The study of one other county is in progress, 
A silvical study of the “ Big Thicket ” region of south-central Texas 
was completed, and one of the brown-wooded cedar forests of Texas 
is under way. Information was furnished the Canadian geological 
survey as to the range in the United States of commercially important 
Canadian trees. A report on the identification and uses of American 
woods was prepared. 

BASKET WILLOWS. 

The basket-willow holts now contain 25,000 vigorous stools. Some 
200,000 green rods were cut from them in February and yielded 
1,400 pounds of basket stock as good as the finest imported rods, 
together with 5,000 choice cuttings for extending the plantation, and 
12,000 for free distribution. 
Manufacturers have studied the methods by which rods equal to 

the best imported stock were grown at home, and in some cases are 
preparing to establish holts of their own, while numbers of small 
producers have been led to enter the field of willow production. 

Samples of bark from the different varieties of willow under 
experiment were analyzed for the Forest Service by the Bureau of 
Chemistry, and it was found that the purple and almond willows 
yield 8.73 and 11.39 per cent of tannin, respectively, or about the 
same as the standard tanbark oaks. Other willow barks gave results 
sufficient to justify their use. The bark from next year’s crop will be 
analyzed to determine, also. its production of salicine. 

The experiments have vielded valuable information as to cultural 
methods, which will be published. . 

TREES OF THE PACIFIC STATES. 

Progress was made in preparing for publication the first of the 
regional studies promised, the “ Trees of the Pacific States.” It will 
tell in untechnical language how to identify the species, where they 
are found, and what their silvical characteristics are. It is much 
needed by the local forest officers and the general public. 

The revision of Bulletin 17, “ Check List of Trees of the United 
States,” has made progress. 

The collection of wood specimens, preparatory to the work on the 
identification of woods of the United States, was begun. It will 
meet the actual needs of wood users, who are now sometimes imposed 
upon by material falsely named. 

Great confusion now exists in distinguishing the various species 
and varieties of catalpa grown for timber, to the frequent injury of 
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the buyer of seed or stock. A circular is being prepared which will 
set forth the distinguishing marks and safeguard the planter. 

CARE OF STREET AND PARK TREES. 

Many demands for advice in caring for shade trees are made upon 
the Service. In the absence of any satisfactory treatise on the sub- 
ject, material for an illustrated circular dealing with it is being col- 
lected. Examples of correct methods are now furnished by trees in 
seein D. C., which have been cared for under the advice of the 
ervice. 
An offer of assistance to cities in naming and labeling their trees 

brought a number of requests for this help. The city of Richmond 
asked and received an examination of its trees and recommendations 
for their care. 

FOREST HERBARIUM. 

This collection contains specimens of typical foliage, fruits, seeds, 
bark, and wood of approximately 400 of the 645 native species, and 
150 oe trees, or about 3,500 specimens altogether, besides a col- 
lection of 1,000 thin sections of foréign woods. Special effort is 
being put forth to make the collection of our native forest trees com- 
plete. The National Herbarium relies upon this office for tree iden- 
tifications, and the Service herbarium is considered a part of the 
National Museum collection. It is widely and constantly used by 
members of the Service. 

FOREST LIBRARY. 

The forest library contains 9,291 books and pamphlets, of which 
1,218 were added during the year. One hundred and seventeen 
volumes were bound. Plans for extending the use of the library to 
field officers are under way. The headquarters of 84 field officers 
will be supplied with bound copies of all Service publications likely 
to be of use, and of certain other standard forest books. 

There was a notably increased use of the library by members of the 
Service this year. The library committee, in cooperation with the 
Librarian of the Department of Agriculture, completed a classified 
catalog of forest literature, including the literature of important 
auxiliary sciences accessible in the library of the Department. The 
whole presents a concise view of forest and related literature pre- 
pared for persons not trained in forestry. Constant requests received 
for lists of works on forestry suitable for general library and educa- 
tional use show the need for such a publication. 

FOREST PHOTOGRAPHIC COLLECTION. 

The Service now has 24,462 mounted photographs, including 1,600 
from foreign countries, of which 5,410 were cataloged and filed dur- 
ing the year, and 935 unmounted pictures. They are from 53 States 
and Territories and insular possessions, and 26 foreign countries. 
They are indexed by States, countries, and subjects, and are also 
platted by symbols on a map to show what regions they cover and to 
indicate where additions are most needed. 
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During the year 1,677 unmounted photographic prints were given 
away in response to requests from 28 different States, chiefly to 51 
educational institutions and for illustrating 57 books and articles on 
forestry. Two hundred and ninety-seven prints were received by 
exchange. 

One hundred and fourteen prints, 209 slides, 23 transparencies, and 
8 bromide enlargements were sold. 

The lantern-slide collection contains 3,581 slides, 700 of which were 
added during the year. One thousand slides and 31 transparencies 
were colored this year. The colored slides made by the Forest Serv- 
ice greatly surpass in truthfulness any others known to us. 

Loans of 2,355 lantern slides were made for educational use to 56 
applicants from 26 different States, as against 1,861 last year. 

EXPOSITIONS. 

The exhibit made by the Forest Service at the Lewis and Clark 
Exposition was closed October 15, 1905, and the material returned to 
Washington. 
About 200 transparencies and bromide enlargements were sent to 

the New England Forest, Fish and Game Exhibit at Boston, Mass., 
beginning December 27, 1905. 

WORK FOR THE ENSUING YEAR. 

It is planned to continue for the regular period of three years dur- 
ing which a turpentine crop is worked, the study begun in 1905-6 of 
the effects of shallow and deep chipping and varying width of faces 
on the flow of resin and the life of the trees. 

Much inquiry has been received from Western timberland owners 
as to the possibility of turpentining Western pitch pines. An inves- 
tigation of this question will be undertaken. A study of the charac- 
teristics of turpentines will be continued. One result will be to show 
that untried pines may be profitably worked for commercial turpen- 
tine. 

In connection with the experiments in basket willow growing 
already under way, an attempt will be made to ascertain whether, by 
the use of European stock, strains superior to any now grown here 
can be made available. 

Special studies of various forest tree species and of forest types 
and their distribution will seek more accurate knowledge and data 
for mapping our forests and for regional manuals. 

FOREST PRODUCTS. 

The year has been marked by a higher standard of efficiency, com- 
bined with simpler and less laborious methods. The work is classified 
under the four sections of Wood Preservation, Dendro-Chemistry, 
Timber Tests, and Lumber Trade. 

WOOD PRESERVATION. 

The importance of preservative treatment of wood—railroad ties, 
mine timbers, telephone and telegraph poles, cross-arms, piles, fence 
posts, and even shingles and other forms exposed to rapid decay— 
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now receives marked and growing recognition. Treating plants are 
multiplying, and new methods and processes are being taken up. 
In this work the Forest Service has become a recognized source of 
aid and information. 

The study of fence-post treatment with creosote in open tanks was 
carried further by experiments in southern California with eucalyp- 
tus, and in Towa, in cooperation with the State college, with rapid- 
growth hardwood posts. 

The seasoning of red fir, western hemlock, and western larch rail- 
road ties in Washington and Idaho, in cooperation with the Northern 
Pacific Railway, is now finished, and the seasoned ties, part of which 
have been tréated, are ready to be laid in the track for a durability 
test. 

Seasoning and treating experiments with hemlock and tamarack 
ties in Michigan, in cooperation with the Chicago and Northwestern 
and Wisconsin Central railways, have shown that seasoning before 

treatment is highly advantageous. These experiments, which include 
tests of the effect of soaking before seasoning, will be continued for 
the coming vear, 

Arborvite and chestnut telephone poles, cut each month of the year, 
are now seasoning in Michigan and Maryland, respectively. In the 
latter State a soaking test is included. When seasoned, part of these 
poles will be treated and their comparative durability tested in service 
alongside of untreated and unseasoned poles. At Norfolk, Va., lob- 
lolly pine cross arms, cut each month, are undergoing experiment in 
soaking, seasoning, and grading preliminary to treatment. The im- 
portance of grading as the proportion of sapwood varies has been 
demonstrated. Both these classes of experiments are conducted in 
cooperation with the American Telephone and Telegraph and the 
Postal Telegraph-Cable companies. 
A cooperative study of seasoning and treating poles and ties of 

California western yellow pine, western red cedar, and eucalyptus, 
and a similar study of loblolly pine mining timber used in Pennsyl- 
vania, were begun. The latter has already shown that timber should 
be peeled and seasoned for at least two months before shipment, and 
that open-tank treatment gives remarkably complete penetration of 
the preservative. 

Addresses were given before the annual meetings of the Wood Pre- 
servers’ Association, the American Railway Engineers and Mainte- 
nance of Way Association, and the North Carolina Pine Association. 

The Forest Service does no work in wood preservation except in 
cooperation with those interested in the results. Every project has 
been subjected to careful and frequent inspection. The cost of the 
investigations are borne mainly, and in new work must be met almost 
entirely, by the cooperators, but the results are for the public use and 
are controlled by the Service, which seeks only the solution of prob- 
lems of broad and general importance. 

DENDRO-CHEMISTRY. 

During the study of Michigan hemlock and tamarack ties, already 
mentioned, there were made chemical analyses resulting in over 580 
zinc estimations, to discover the penetration of zinc chlorid, and micro- 
scopic examinations and measurements to learn the value of glue 
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tannin in treatment. A field test of the strength of zinc chlorid 
solution was devised, and preliminary work was done on the methods 
of analyzing and extracting creosote. This included the devising 
of a new method of estimating tar acids, comparative distillations, 
and tests to determine the best solvent for extracting creosote from 
treated timbers. A study of wood distillation, begun during the year, 
promises a new means of utilizing much of the present waste in 
lumbering. 
A pulp-testing laboratory was installed at Boston, Mass., to investi- 

gate the paper-making possibilities of woods hitherto unused for pulp, 
especially of certain species abundantly supplied by the forest re- 
serves. An anti-stain process of treating white pint sapwood in 
Michigan was investigated and found effective with proper piling. 

TIMBER TESTS. 

In all 12,033 mechanical tests were made, and as many moisture 
determinations, as against 8,210 last year. Each test involved an 
average of 35 measurements, a description and sketch of the stick 
before and again after the test, and the necessary computations and 
drawings. The tests were made at the various laboratories as follows: 
Yale, 1,856; Charleston, 190; Berkeley, 2,496; Purdue, 6,156; Port- 
land, 259; Eugene, 872; Seattle, 204. 

Tests were completed during the year upon loblolly pine to show 
the influence of sapwood and knots on the strength of structural tim- 
ber; on red fir (in cooperation with the University of California) ; 
on Minnesota tamarack and Norway pine in large and small pieces; 
on the holding force of railroad spikes in treated and untreated lob- 
lolly pine and white and red oak; on the effect of preservative treat- 
ment on loblolly pine; on strength as affected by the speed at which 
a load is applied; and on the influence of defects upon loblolly pine 
harvester poles, which led to improved specifications. 

There are still in progress tests of the strength of California euca- 
lypts (in cooperation with the State of California) to learn whether 
the wood can be used in place of such structural timbers as hickory 
and oak; of the strength of red fir as modified by knots and other 
defects, rate of growth, and sapwood; of western hemlock from 
various localities of the Northwest, including Alaska, and of untried 
woods from the forest reserves; of the effect upon strength of various 
methods of seasoning; of the bending of beams under constant loads 
for long periods; of the behavior under a blow of buggy spokes, 
axles, and wagon tongues; of resistance of street-paving woods to 
abrasion, indentation, and water absorption (in cooperation with the 
Office of Public Roads) ; of the bearing value of different forms of 
washers on wood stringers, and of the relative strength of live oak 
and black locust insulator pins. 

Reports submitted for publication and now in press were: “ In- 
structions to engineers of timber tests,” “ Effect of moisture on the 
strength and stiffness of wood,” and “ Experiments on the strength of 
treated timber.” Reports were also prepared on the strength of 
various woods in the form of boxes, the strength of Philippine woods, 
the strength of timber treated by a nonsteaming process, the strength 
of loblolly and pitch-pine mine props, the strength of common and 
hardy catalpa, and the strength of African yew and red cedar. 
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Addresses were given before the Western Society of Engineers, the 
Engineering Congress at the Lewis and Clark Exposition, American 
Railway Engineering and Maintenance of Way Association, Ameri- 
can Society for Testing Materials, American Car Builders’ Asso- 
ciation, National Advisory Board on Tests of Field and Structural 
ve and before Purdue University and the University of 

inois. 
The Advisory Board on Tests of Fuels and Structural Materials, 

appointed by the President during the year, considered and approved 
the general plan of the timber tests conducted by the Forest Service. 

The year fully demonstrated the need of a wood-testing laboratory. 
Such a laboratory will benefit the wood users of almost every class. 
A strong tendency to reform the traditional methods of handling and 
judging wood as a material, and to put commercial standards upon 
the more accurate basis of actual test is widespread. Plans have 
been drawn for a laboratory providing for tests along the three lines 
of preservative treatment of timber, the strength of wood and wooden 
materials, and the chemical problem of wood utilization. 

LUMBER TRADE. 

The Section of Lumber Trade was organized during the year. Its 
work has been of peculiar value both in giving the Forest Service 
systematic touch with large classes of wood users whose problems 
have not in the past been considered by the Forester and in enabling 
foresters to gain a thoroly practical idea of the problems confronting 
the makers and users of forest products. The manufacturers of lum- 
ber and other forest products have been brought to realize more fully 
than ever before the possibilities of direct practical usefulness to 
them of the Forest Service. At all meetings of associations of wood 
users attended by members of the Service committees on forestry 
were appointed to further the work of the Service. Real progress is 
being made in promoting the most economical utilization of the forest 
products of this country. 

With the aid of the National Lumber Manufacturers’ Association 
the hearty cooperation of the secretaries of the leading associations of 
lumber manufacturers was secured early in the year in an effort to 
collect statistics of the annual production of lumber and other forest 
products, beginning with 1905. These statistics cover lumber, lath, 
shingles, slack and tight cooperage stock, pulp wood, cross-ties, tan 
bark, veneer stock, mine timbers, wood distillates, and other products. 
The reports upon mining timbers were secured thru cooperation with 
the Geological Survey. The statistical work has aroused great 

‘interest among the lumbermen, and is of distinct value to them, as 
to the Forest Service. 

The principal grading rules of lumber manufacturers in the United 
States have been compiled. To bring them together in one publica- 
tion will show their inconsistencies and promote the movement 
toward the unification of grades, so desirable to both the producer 
and the user of lumber. 

Field studies of the manufacture of slack and tight cooperage 
stock were made in the Northern and Southern States, with particu- 
lar reference to possible economies in manufacture, the substitution of 
less valuable species, and the utilization of waste. Tables showing 
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the relative value of staves and lumber from trees of various diam- 
eters were prepared. These tables are of direct value to the owners 
of timber, cooperage-stock manufacturers, and lumbermen. <A special 
study was made of methods of kiln-drying red gum heading. 
A study of the woods used (including amounts and prices) in box 

making in the New England States indicates that the future of the 
industry in this region depends upon the control and conservative 
operation of timberland by the manufacturer. 

i. study of the woods used in vehicle and implement manufacture, 
made in the Central Ftates, led to the extensive tests upon spokes, 
tongues, and axles now in progress at the Purdue laboratory, to deter- 
mine the proper basis for grading hickory spokes and the effect of 
defects and methods of manufacture upon the strength of the parts. 
Arrangements were also made for tests of the suitability of several 
western woods for wagon manufacture. 

A study of methods of treating and laying woods used for street 
paving was made in all the principal eastern cities where any con- 
siderable quantity of such paving 1s in use. A cooperative experi- 
ment with the city of Minneapolis, two creosoting companies, and 
several lumber manufacturers is in progress, to determine the value 
for paving of various kinds of northern woods. 
A study of the methods of kiln-drying hardwood lumber was 

carried on in the North Central States. The report upon this sub- 
ject will furnish a valuable contribution to the theory and practise 
of kiln-drving. Practical knowledge likely to be of great use to the 
Service was obtained. 
A brief study of the conditions under which tupelo is manufactured 

in Louisiana and Alabama resulted in a series of practical recommen- 
dations for air seasoning this wood. An experiment in kiln-drying 
tupelo lumber has made it certain that this problem also will be satis- 
factorily solved. The manner in which the market for tupelo has 
expanded since announcement of this study was made furnishes a 
striking illustration of the practical value of the work.. 

Current prices, by grades and species, of practically all the commer- 
cial kinds of lumber in the United States, have been compiled for of- 
fice use, and the prices of the leading species for the past twenty years 
have been printed. Because of the rapid changes now going on in 
lumber prices this compilation is particularly useful. 

Fieldwork for a study of the possible means of utilizing dead and 
mature timber on reserves began May 1, 1906. It is expected to fur- 
nish practical recommendations for the use of a large amount of 
reserve timber which has heretofore gone to waste and been only a 
menace to the welfare of the forest. 
A study of utilization of sawmill waste began July 1, 1905, but was 

dropt before results were obtained, for want of men to carry it 
on. Some important phases of the subject have been touched upon 
in a concrete way in connection with the study of cooperage and 
vehiele woods. ; 

Addresses were made at well-attended meetings of the Mississippi 
Valley Lumber Manufacturers’ Association, the Pacific Coast Lumber 
Manufacturers’ Association, the Yellow Pine Manufacturers’ Associa- 
tion, the Southern Cypress Manufacturers’ Association, the National 
Lumber Manufacturers’ Association, the National Slack Cooperage 
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Manufacturers’ Association, the International Slack Cooperage Mah- 
ufacturers’ Association, and the National Box Manufacturers’ Asso- 
ciation. 

WORK FOR THE COMING YEAR. 

With the beginning of the fiscal year 1906-7 the organization of 
the Office of Forest Products will be considerably changed. Dendro- 
chemistry will be designated Wood Chemistry. Timber Tests and 
Lumber Trade will be combined into the Section of Wood Utilization, 
and sections of Forest Measurements and Reserve Engineering will 
be added. 
The Section of Forest Measurements, during the coming year, will 

work up analysis of white pine in Massachusetts and graded mill 
tallies of softwoods and hardwoods in New Hampshire; conipute 
periodic weights and measurements from pole, tie, and cross-arm 
experiments; work up data on western species likely to be valuable 
in the work on the reserves, and compile statistics of forest products. 
Efforts will be made to gather new and supplemental figures on im- 
portant trees. Rearrangement of data files on the basis of species 
and localities, already begun, will continue. 

The principal work in map making will concern new forest re- 
serves, timber sales, and working and planting plans. 

Since the Office of Forest Products is in large touch with engineers 
and engineering work, it will be made responsible in the future for 
the more technical engineering work on the forest reserves. The work 
immediately ahead is that of telephone construction. The reserves are 
greatly in need of telephone -ervice. Wherever possible the commer- 
cial telephone companies will be given permits to construct lines on 
the reserves on condition of reduced rates for official businexy, ex- 
clusive lines to reserve headquarters, and the privilege of tapping 
commercial lines with reserve branch lines. The use of water powers 
and the construction of roads may also demand technical attention 
during the year. 

The Section of Wood Preservation will consider: Wood above 
ground, such as railroad ties, paving blocks, cross-arms, ete.; woed 
in water, such as piles attacked bv the teredo; and wood uwider- 
ground, such as mine props, and the butts of fence posts and tele- 
graph and telephone poles. 

In the Section of Wood Chemistry the Boston pulp laboratory, now 
ready for operation, will test the quantity and quality of pulp obtain- 
able from many different American woods, particularly those from 
the forest reserves. A study of the distillation of wood will be re- 
sumed. A careful study of creosote as a preservative will include 
methods for quantitative estimations of creosote in timbers, for de- 
tecting adulterations of coal-tar creosote, and for analyzing creosote 
by fractional distillation. The leaching properties of timber will 
be studied, including tests to determine the constitutents of woods 
at different seasons, the nature and quantity of materials removed by 
soaking, changes of insoluble wood constituents during soaking, and 
the effects of leaching on the subsequent growth of attacking fungi 
and on seasoning. There is an increasing tendency among com- 
mercial companies to seek the help of the section in solving chemical 
problems concerning the use of wood. Problems of this kind, the so- 
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lution of which will be generally useful, will be undertaken when the 
cooperator will bear the expense. 

The various timber-test laboratories will continue work already 
begun. The studies of cooperage woods, box-board woods, and vehicle 
woods, and of lumber movements, specifications, and prices will also 
be continued. Annual statistics of forest products will be collected in 
cooperation with the Bureau of the Census and the lumber associa- 
tions interested. The use of dead timber on the forest reserves will 
be given much attention. This timber, of which there are vast 
amounts, has been considered commercially useless. It increases the 
danger to the reserves from fire. Much of it is still sound, and every 
effort will be made to use it. 

RECORD. 

ACCOUNTS. 

Accounts include the three subsections of receipt, disbursement, 
and bookkeeping. All funds derived from the sale of products of 
the forest reserves, from the use of the reserves, or from cooperation 
are received in the first; all disbursements for the Forest Service 
are made in the second; while all administrative bookkeeping, liabil- 
ity and cost keeping, and property accounting is done in the third. 
Up to November 25, 1905, all moneys received from the forest 

reserves were deposited and held in the Central National Bank, 
Washington, D. C., a United States depository, until transferred, 
by order of the Forester, to the Treasurer of the United States, to 
be credited as unofficial moneys to the appropriation “Administra- 
tion, etc., Forest Service.” All moneys received since that date 
were deposited directly with the Treasurer of the United States, to 
the credit of this appropriation. This method materially reduced 
the labor, cost, and chance of loss involved in handling the receipts, 
and promoted effective inspection. 

SUPPLIES. 

The work formerly done by the property clerk was divided, and 
those duties which relate to accountability for property were as- 
signed to a property auditor. The property clerk retained the cus- 
tody of supplies in stock, and issues them on requisition. Improved 
methods of packing and shipping were introduced to keep pace with 
the increasing needs of the Service. 

PHOTOGRAPHIC LABORATORY. 

A new system of informing field members of the Service of the 
results of their photographic exposures led to a marked improvement 
in the views. A table which will enable field members to time their 
exposures correctly was compiled, and specific instructions for taking 
forest photographs were prepared. The increased photographic 
needs of the Service during the year were fully met without increase 
in the number of persons employed in the laboratory. 
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QUARTERS. 

Twenty-two additional rooms were rented during the year. Eleven 
of these were for office use, 7 for the storage of instruments, machin- 
ery, field equipment, and office supplies, and 4 for the accommoda- 
tion of a newly installed lithographic printing press and for map 
mounting. The increased office work connected with forest reserve 
administration will make necessary a further extension of quarters 
during the coming year. 

CORRESPONDENCE. 

During the year 145,468 official communications were received in 
the Forest Service, and 252,092 were sent out. 

STENOGRAPHY AND TYPEWRITING. 

The value of the concentration of stenographic work was shown in 
the readiness with which the needs of the Service were met. The 
proportion of the cost of stenography and typewriting to the entire 
expenditure of the Service was reduced from 4 to approximately 3 
per cent. During the year 2,142 items of work were performed, com- 
prizing 31,936 typewritten pages (including 5,018 pages tabulated), 
644,425 mailing-list cards, 141,220 mimeographed sheets, and a 
largely increased amount of miscellaneous work. In addition, 571 
temporary details of stenographers were made to offices for a total of 
5,266 days. The average number of stenographers and copyists 
assigned to this section was 34. 

The concentration of clerical work was extended during the year 
by including in this section a number of clerks for routine work and 
for detail to offices in emergencies. The result was a high degree of 
efficiency in the clerical force without a proportionate increase of 
expense. During the year ninety-five details of clerks were made, for 
a total of 1207 davs. The average number of clerks assigned to this 
work was 9. 

MAILING LISTS. 

The mailing lists of the Service comprize: (1) A special list of 
libraries; (2) a list of representative newspapers; (3) a small for- 
eign list of scientific and governmental institutions: (4) a special 
list of persons engaged in forest work in the United States; (5) a 
general list of persons interested in forestry; (6) a large extra list of 
lumbermen, timberland owners, farmers, and members of various 
professions. 

To the names of the first four lists, numbering in all 4,870, all 
publications issued were sent. Those on the general list ieceived 
notice of the appearance of bulletins, with brief descriptions of 
their contents, and also circulars of information and certain other 
publications of general interest. The addresses on the general list 
now number 20,100. 

The extra list is classified, and is representative of all sections of 
the United States. Effective use was made of it during the year in 
bringing the work of the Service to the attention of those most inter- 

ested in the results. 
O 
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REPORT OF THE FORESTER. 

U. S. Deparrmenr or AGRICULTURE, 
Foresr Servicer, 

Washington, D. C., December 3, 1907. 
Str: I have the honor to transmit herewith a report of the work 

of the Forest Service for the fiscal year ended June 30, 1907, together 
with an outline of the plans for the work of the Service for the cur- 
rent fiscal year. 

Respectfully, 
Girrorp Pincuor, Forester. 

Hon. James Wixson, Secretary. 

SUMMARY. 

EVENTS OF THE YEAR. 

The salient facts of the year in connection with the work of the 
Forest Service were: 
A radical change of organization to secure closer cooperation of 

allied lines of work with o:e another and better control by the 
Forester through a large reduction in the number of administrative 
heads reporting directly to him. 
A decided extension and improvement in the system of inspection, 

through which the Office of the Forester is kept informed as to the 
efficiency of work in the field. 

The creation of six inspection districts, with headquarters at 
Missoula, Denver, Albuquerque, Salt Lake City, San Francisco, and 
Portland. 

Closer touch between office and field and a more unified service 
through a system by which supervisors are brought in turn from their 
Forests to fill, for periods of two or three months, the positions of 
the six district foresters at Washington. 
A marked growth in the heartiness of support to the National 

Forest policy by the people of the West, who have now definitely 
made that policy their own. 
An increase of the National Forests, held and managed by the 

National Government to serve the best interests of the public, both 
now and always, from 107,000,000 to 150,000,000 acres. 

Better adjustment of the relations between the National Forests as 
sources of wealth and the citizens who benefit by them, together with 
a very much wider use of the Forests. 

Notable success in the control of grazing on the Forests, to the 
satisfaction of those entitled to use of the range, the advantage of 

8 
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the i of stock, and the protection and improvement of the range 
itself. 
A still further and very striking reduction of loss through forest 

fires from that of the preceding year, which had itself shown a most 
remarkable decrease from years that preceded. 

The application of better methods for securing reproduction after 
lumbering, on the National Forests. 
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A far more active and intelligent realization on the part of the 
ae throughout the entire country of the practical importance of 
orest preservation and the need of concerted action to avert the 

calamity of an exhausted timber supply. 
A growing discernment of the fa consign principle that the 

national welfare demands the conservation of all natural resources, 
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including the forests themselves, the water needed for agriculture, 
domestic supply, power, and navigation, which the forests largely 
control, and the soil which they hold in place. 

SCHEME OF ORGANIZATION. 

The chart on page 4 shows the present organization of the Service. 
This organization became effective April 17, 1907. 

OFFICE OF THE FORESTER. 

LAW. 

On March 22 Mr. George W. Woodruff, Chief of the Office of Law, 
resigned to become Assistant Attorney-General of the United States, 
assigned to the Department of the Interior. His work for the Service 
was of very great value, not only in purely legal matters, but also in 
solving administrative problems and important questions of policy, 
especially in the sections of claims, special uses, and settlement, which 
were under his charge. These sections, with status, were in April 
transferred to the new Office of Lands, under which their activities 
for the year will be reported, and the law officer and his force were 
transferred to the Office of the Forester. 
During the year the work was defined and systematized. The law 

officer now disposes of the following classes of business: Correspond- 
ence concerning forest legislation, State and Federal; litigation, in- 
cluding contested land claims; communications with the Department 
of Justice, including cases submitted to the Attorney-General for his 
opinion; submissions to the Comptroller of the Treasury for his 
decision. He scrutinizes regulations proposed to the Secretary of 
Agriculture for the Forest Service; proposed new proclamation 
forms; proposed new business forms; all contracts, bonds, and stipu- 
lations, including the sufficiency of their execution by the adverse 
party. He also advises the Forester, the fiscal agents, and branches 
and offices in legal questions incidental {o the business of the Service, 
including questions of policy having a legal bearing. ; 

In trespass, 73 cases were referred to the law officer, of which 48 
were settled without court proceedings. Sixteen criminal and 8 civil 
suits were brought and 18 are pending in the hands of the United 
States attorneys. Two injunction suits to prevent grazing trespass 
and 2 to prevent unpermitted special use were decided, all in favor 
of the Government. Six civil and 18 criminal cages were closed, 9 
of the latter by trial and conviction and 9 by discontinuance. 

In the cases of United States v. Domingo (152 Fed. Rep., 566) 
and United States v. Daguirre (152 Fed. Rep., 568), the constitu- 
tionality of that part of the act of June 4, 1897, which makes it a 
criminal offense to violate the regulations of the Secretary of Agri- 
culture made under that act, was again upheld. The criminal ap- 
peals act of March 2, 1907 (34 Stat., 1246), will enable the Govern- 
ment to appeal this question to the Supreme Court in case of an 
adverse decision. In the case of United States v. Shannon (151 Fed. 
Rep., 863) it was decided that the National Forests need not be fenced 
to restrain unauthorized grazing upon them, though State laws re- 
quire this in the case of private lands. 
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Every effort was made to cooperate with the General Land Office 
of the Department of the Interior in securing settlement in civil 
cases and conviction in criminal cases of trespass upon lands included 
within National Forests since the trespass took place. A number of 
the civil cases were transferred to the Office of Law and $5,004.91 
was recovered through settlement. 

Very few cases of trespass upon State school sections, surveyed 
or unsurveyed, within National Forests were reported. Friction 
with the States which claim the right to sell timber from or to lease 
these sections has been avoided, because both the States and the 
Forest Service have refrained from making such sales and leases, 
Federal and State legislation was outlined for the relief of the States 
which claim school sections within National Forests. 

The law officer cooperated with the Office of Lands in dealing with 
invalid land claims in National Forests. Within the Plumas Na- 
tional Forest claims amounting to 18,000 acres, alleged to be invalid 
under the mineral laws, are now being contested. 
When the National Forests were cransferred to the Department. of 

Agriculture several protests were pending against the granting of 
special use applications, most of them rights of way for water and 
hydraulic electric plants, usually on the grounds of a speculative pur- 
pose and absence of a prior water right. Inquiry into these questions 
involved long and expensive hearings in the field, followed by suc- © 
cessive appeals, and entailed voluminous records, wearisome delays, 
and heavy costs to the contestants. The Forest Service now requires 
the beginning and completion of construction within definite times and 
beneficial use for a fixed period each year, referring decision as to the 
priority of water rights to the courts. Under this policy, which 
was devised by Mr. Woodruff, most of the protested special use 
applications were promptly disposed of. 

The increased National Forest business required the preparation 
of new forms for a number of instruments. Special contracts were 
prepared for the cooperative management of Utah State lands in 
National Forests and for miscellaneous permanent improvements in 
and protection of the National Forests, especially against fire, in the 
San Bernardino Forest. 

Correspondence with citizens and members of State legislatures 
was carried on and advice upon forest legislation was asked and given 
in Alabama, Georgia, Idaho, Illinois, Louisiana, Maine, Massachusetts, 
Michigan, Minnesota, Nebraska, Nevada, Ohio, Oregon, Pennsylvania, 
South Dakota, Tennessee, Texas, Vermont, West, Virginia, and Wis- 
consin. The most important State legislation of the year was a 
Soe forest law for Tennessee and fire laws for Pennsylvania and 

regon. 
The agricultural appropriation act of March 4, 1907 (34 Stat., 

1256), contains (pp. 1269-1271) the following new provisions affect- 
ing the Forest Service: Increase of the Forester’s salary go $5,000 
per annum; forest reserves to be known hereafter as National For- 
ests; authorizing payment of expenses incurred for the transporta- 
tion and care of fish and game supplied to stock the National Forests; 
authorizing the purchase of technical books and technical journals 
for officers stationed outside of Washington; Forest Reserve special 
fund abolished, with a compensating increase from $900,000 to 
$1,900,000 in the appropriation to protect, administer, improve, and 
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extend the National Forests; the creation of new Forests and addi- 
tions to existing Forests in the States of Oregon, Washington, Idaho, 
Montana, or Colorado forbidden, except by special act of Congress, 
and (p. 1281) appropriation of $25,000 for investigation, survey, and 
Ee eune the proposed Appalachian and White Mountain National 

orests. 
Other acts of Congress included: An appropriation of $100,000 

to continue surveys of National Forests (act of March 4, 1907, 34 
Stat., 1336) ; certain townships within the Black Hills National For- 
est brought within the Forest homestead act of June 11, 1906 (act of 
February 8, 1907, 34 Stat., 883) ; lands within the San Juan National 
Forest granted to the city of Durango, Colo., for water-supply pur- 
poses (act of May 1, 1907, 34 Stat., 1053) ; certain lands within the 
Medicine Bow National Forest granted to Boulder, Colo., for water- 
supply purposes (act of March 2, 1907, 34 Stat., 1223) ; United States 
allowed to appeal directly to the Supreme Court in criminal cases 
decided against the Government on demurrer to indictment, arrest of 
a or special plea in bar (act of March 4, 1907, 34 Stat.. 
1246). 

WORK FOR THE ENSUING YEAR. 

In the protection of the Forests from trespass through legal advice 
and action, the oversight of contracts and forms, the giving of advice 
to officers of the Service in all matters of law, and the response to re- 
quests for assistance or information concerning forest legislation, the 
law officer will continue to carry out the lines of work of the past 
year. Steps will be taken, in cooperation with the Department of 
Justice, to secure the fullest measure of protection for members of the 
Service in the performance of their duties and for permittees in the 
exercise of their privileges. National Forest officers will be in- 
structed in their legal powers and duties through conferences at su- 
pervisors’ and rangers’ meetings, and on occasion a representative of 
the law officer will visit and advise members of the protective force 
needing aid or support in their official work. 

INFORMATION. 

This line of work, organized as a part of the Office of the Forester 
in May, is an outgrowth of work formerly carried in the Office of 
Publication and Education. Its purpose is to advise the Forester as 
to the general policy of the Service in matters of publication, to 
gather from the originating offices and furnish on demand informa- 
tion concerning the work of the Service and forestry in general, and 
to prepare for unofficial use matter of educational value which the 
Service may properly and effectively bring to the attention of the pub- 
lic through other channels than its regular publications. 

One of the purposes for which the Forest Service exists is to 
educate the public as to the importance of conserving our forest re- 
sources and the best methods of handling woodlands and utilizing 
forest products. This can often be acomplished by being prepared to 
furnish the information in the form in which and at the time when 
the means of greatest publicity demand it. To depend solely on offi- 
cial publications, written without regard to the special requirements 
of this kind of work, would often miss the opportunity. For certain 
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kinds of information relating to forestry millions of readers can be 
reached through newspapers and magazines for thousands who could 
be reached at a much greater expense and much less effectively 
through official publication and distribution of the same matter. The 
Service therefore definitely seeks to give publicity through these 
channels to much of the useful information which it discovers. 

The Government’s work in promoting the best use of our forests, 
public and private, is recognizedly a matter of general and deep 
interest to the people of the country. One result of this interest is an 
increasing demand for information from representatives of the press 
concerning investigations under way, administrative work and policy, 
statistics of forest resources and products, and all kinds of facts re- 
lated to the need and practice of forestry. This demand can not be 
ignored, and can not be satisfied without special provision to meet it. 
The result of making such provision is evident in lessened friction, 
less interruption of the work of administrative officers of the Service, 
2 better response made to demands for information on matters con- 
cerning which the public has a right to expect publicity, and an im- 
portant furthering of one of the ends for which the Service exists 
in the dissemination of knowledge of practical value concerning for- 
est protection and use. 

WORK FOR THE ENSUING YEAR. 

H 

Special attention will be given to popularizing technical informa- 
tion concerning forests, the requirements and life activities of forest 
trees, and the practice of forestry. Economical methods of utilizing 
wood and other forest products will also be presented. But above 
all the relation between the public welfare and the perpetuation of 
the forests, the loss of which would mean an impairment of the Na- 
tion’s wealth, will be illumined to the fullest possible degree. 

DENDROLOGY. 

A very large part of the work of the Office of Dendrology is the 
giving of technical information through correspondence. This 
mainly concerns the identification of commercial woods for archi- 
tects, builders, railroad companies, and others, and of seeds and other 
material from native and foreign trees. In all, 3,576 letters were 
prepared. 

TURPENTINE INVESTIGATION, 

It was definitely established by the turpentine investigation that 
shallow chipping with the ordinary hack yields more turpentine, 
makes it possible to work the trees an average of one and one-third 
years longer, and detracts less from their value for lumber than the 
old method. The discovery was made that by beginning chipping one 
month earlier than has been the custom the flow of resin during the 
following month is decidedly increased, and also that a cause of dis- 
turbance and loss in the process of distillation hitherto unexplained 
is the mixing of pond-pine resin with longleaf. This produces a 
boiling over in the stills which makes it necessary to throw away the 
entire charge. Progress was made toward a determination of the 
exact kind of turpentine yielded by the different species of southern 
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pines, knowledge of which will afford a basis for detecting adultera- 
tion of turpentine spirits, a matter hitherto impossible. The chem- 
ical studies involved in these investigations’ were made in coopera- 
tion with the University of North Carolina. 

BASKET "WILLOWS. 

The experimental willow holts yielded 1,432 pounds of high-grade 
peeled rods and 15,000 choice cuttings for free distribution. The 
increase of interest in willow growing on the part of farmers and 
others is very marked. 

SPECIAL DENDROLOGICAL STUDIES. 

A report on the distribution and commercial importance of mahog- 
any in Florida and adjacent coast islands was prepared, and the dis- 
tinguishing characteristics of oak woods were studied. 

Part I of the four tree books planned to cover the forest flora of 
the United States was brought nearly to completion. It describes 152 
forest tree species of the Pacific slope, with accurate information as 
to their range, occurrence, soil and climatic requirements, tolerance, 
reproduction, and longevity, and is designed to be primarily a manual 
for National Forest officers. Part II, “ Forest Trees of the Rocky 
Mountains,” is in preparation. Progress was made in revising Bul- 
letin 17, “ Check List of Forest Trees of the United States,” and in 
preparing a bulletin on the care of street and park trees. 

FOREST HERBARIUM, 

Approximately 1,500 specimens (foliage, fruits, and wood) were 
added to the collection, which numbers about 4,500 specimens of 
native and 1,000 of foreign trees. 
Two new tree species were discovered, a brown-wooded New’Mexi- 

can timber juniper (Juniperus megalocarpa Sudw.) and a California 
live oak (Quercus pricet Sudw.). Many sets of foliage, fruits, and 
seeds were presented to public schools. 2a 

eee , 

FOREST DISTRIBUTION RECORDS. 

Systematic compilation of authentic records of the range of trees 
was pushed, and the Service now has the largest and most complete 
record of North American tree ranges in existence. Substantial addi- 
tions to earlier information were secured through field notes of 
Service officers, and notably by the contribution of distribution notes 
on California trees made by Dr. C. Hart Merriam, based on twenty 
years of field observation. The result has been to extend remarkably 
the known ranges of many forest trees, in some instances by hundreds 
of miles. These data will help greatly toward the preparation of a 
general forest map of the United States. 

EXPOSITIONS. 

Two hundred forest transparencies were loaned for use at the Pitts- 
burg Sportsmen’s Exhibit, 20 to the exhibit of the Newark, N. J., Tree 
Planting Society, and 80 to that of the New England Forest, Fish, 
and Game Association in Boston. 

24102—08——2 
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WORK FOR THE ENSUING YEAR. 

Field studies of various western and southwestern tree species will 
be carried on, and preparation of publications already in hand and 
of a forest map of the United States will be pressed forward. 

OPERATION. 

ORGANIZATION. 

A distinct advance was made in the practical management of the 
National Forests. Wider application was given to the policy of 
local control, business methods were simplified, and the personnel 
was strengthened to the fullest extent permitted by the funds avail- 
able. 

The wisdom of dividing the National Forests into administration 
and inspection districts was amply vindicated, and the number of dis- 
tricts was increased to six. The office work of the districts was super- 
intended in rotation by 19 different members of the field force tem- 
porarily transferred to Washington to act as district foresters. The 
value of this plan was seen in closer working relations between the 
office and the field, and wider views of National Forest interests on 
the part of these field men than could be gained in the work of a 
single Forest. : 

The districts as now constituted are as follows: 

District 1. 

Montana. 
Northern Idaho. 
Northwestern Wyoming. 

District 2. 

South Dakota. 
Southeastern Montana. 
Eastern Wyoming. 
Minnesota. 
Nebraska. 
Kansas. 
Colorado. 
Southeastern Utah. 

District 3. 

Southern Arizona. 
New Mexico. 
Oklahoma. 

District 4. 

Southern Idaho. 
Western Wyoming. 
Eastern Nevada. 
Utah. 
Northern Arizona. 

District 5. 

California. 
Western Nevada. 

District 6. 

Washington. 
Oregon. 
Alaska. 

The responsibility of forest supervisors was very materially in- 
creased. They were given full direction of all work on their Forests, 
and all members of the Service assigned to work there, except in- 
spectors and administrative officers cee Washington, were placed 
under their instructions. 
A third edition of The Use Book was printed, with revised regula- 

tions to take effect July 1, 1907. The revision was made in the light 
of experience, and it is believed that a marked gain is made in clear- 
ness of statement and in the better business methods prescribed for 
Forest work. The most important changes in regulations were those 
which provide for increasing the responsibility of forest supervisors. 
The Use Book will be distributed only to Forest officers and to actual 



BKMPURL Ur i14E FORESTER. 11 

users of the Forests. Information suitable for wide distribution to 
the general public is given in more compact and simple form in a 
separate publication entitled “ The Use of the National Forests.” 

ive supervisors’ meetings were held at convenient points in Ore- 
gon, California, Arizona, Colorado, and Utah, and were largely at- 
tended. These meetings had an excellent effect. They were of spe- 
cial benefit in giving opportunity for the discussion and settlement 
of problems arising in the regular day’s work on the Forests and in 
bringing about a better understanding of the general policy of the 
Service in matters connected with National Forest administration. 

National Forests, showing new Forests, additions, and eliminations, July 1, 
1906, to June 80, 1907. 

Changes in area by 
proclamations, July 
1, 1906, to June 30, 

State. Forest. Bnes July 1, 200%: 
New Forests 
and addi- ea 

tions. ions, 

Acres. Acres, Acres, 
Arizona -..-..--------- Baboquivari 126,720 _ 

Black Mesa 2,030,240 
Chiricahua 169,600 
Dragoon 
Grand Canyon 2,807,520 
Huachuea se 

Mouut Graham 118,600 
Pinal Mountains 45,760 
Prescott. 423,680 
San Francisco Mountains-__------_---. 1,975,310 
Santa Catalina 155,520 
Santa Rita 387,300 103, 258 
Tonto. 1,115,200 
Tumacacori 203,550 

Oalifornia__..._---.---| Diamond Mountain 626,724 48,647 
Inyo 221, 324 
Klamath 1,896,313 
Lassen Peak_- 897,115 Et 
Modoe DSS° IIS) es cnece leo eeke 

Monterey. 335,195 
Pinnacles. 14,108; |o2sssssse 
Plumas | 579,520 OL ye |r 
San Bernardino___-_-------------------| 737,120 
San Gabriel 555,395 
San Jacinto. 668,160 1,083,279: |oseseeeces 
San Luis Obispo. 363,350 
Santa Barbara 1,838,323 148,777 
Shasta 1,377,126 146,644 
Sierra 5,049,934 eee 
Stanislaus. 627,780 669,020 |_ 
Stony Creek 937,569 |_ 
Tahoe. 838,837 31,648 |_ 
Trabuco Canyon 109,920 lecsncecee se cce 
Trinity 1,243,042 
Warner Mountains. 306,518 
Yuba 524,287 

Colorado__.--------- Battlement Mesa 797,720 
Cochetopah 1,133,330 
Fruita 7,680 
Gunnison 901,270 
Holy Oross. 990, 720 10,060) low ca mone 
La Sal_- 29,502 
Las Animas 196,140 |=s- 2-52 
Leadville 1,219,947 
Medicine Bow. 1,155,909 190,246 |---.---.-. 
Montezuma 576,719 1,035, 427 
Ouray... + 2---+----2s2 273,175 
Park Range. 757,116 376,890 320 
Pikes Peak 1,681,667 
San Isabel 821,227 
San Juan 1,487, 406 766,512 

Uncompahgre. 478,111 141,317 |_ 
Wet Mountains 239,621 
White River-- 970,880 

@ Yuba included in Tahoe Sept. 17, 1906. 
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National Forests, showing new Forests, additions, and eliminations, July 1, 
1906, to June 80, 1907—Continued. 

Changes in area by 
proclamations, July 
1, 1906, to June 30, 
1907 Area July 1, . State. Forest. 1906. See 

ew Forests 
and addi- | Elimina- 

tions, tions, 

Acres. Acres, Acres. 
Idaho 22----2-----..<.= Bear River 415,360 

Bitter Root 3,860, 960° 
Big Hole. 304,140 
Oaribou 733,000 
Cabinet 494,560 

Cassia 9265160! sees a eee 
Coeur d’Alene. 2,331,280 
Henrys Lake. 798,720 
Kootenai 165,242 |--_-_.____ 
Lemhi 

Palouse. s 
Payette. 1,460,960 
Port Neuf. 99,508 
Pocatello. gc 1 2 a eee 
Priest River. 541,160 273,940 |. 
Raft River 293,044 
Salmon River. 1,879,680 
Sawtooth 1,947,520 1,392,640 
Weiser. 1,059,520 81,600 
Yellowstone. 177,960 128,880 

A ONSAS = co xexe au eseiuan! Garden City 97,280 
Montana Big Belt. 630,260 11,840 

Big Hole. = 1,612, 960) |_--2-2.-25 
Bitter Root. 691,920 
Cabinet 1,566,400 |----____ 
Crazy Mountains 234,760 |_------_-- 
Elkhorn 186,240 
Ekalaka 

Gallatin 888, 660 
Helena 782,160 

Hell Gate 1,576,000 
Highwood Mountains__-_-.-----------. 45,080 
Kootenai 

Lewis and Clark. 4,670,720 
Little Belt 83,560 
DOO vi sesescoo sedan sce cst eak een eens 
Long Pine . 
Little Rockies... 222.s22-scssessssecos2|__-..-..-.--- 
Madison 958, 800 
Missoula 
Otter. 
Pryor Mountains. 

Snowy Mountains E 
Yellowstone. 1,229, 680 187,280 14,720 

Nebraska ------------- Dismal River. 85,123 
Niobrara 123,779 
North Platte. 347,170 

Nevada ---.----------- Charleston mons 149,165 
Independence. 135,019 
Monitor. 572,640 
Ruby Mountains. 423,660 
Tahoe 59,115 
'Toiyabe. 625,040 |_--------- 
Toquima 368,000 

New Mexico ---------- Big Burros. 156,780 |- 
Gallinas_ 8, 

Gila 2,823,900 
Guadalupe 283,065 |.--------- 
Jemez. 1,287,205 223,040 |._--_.--~ 
Lincoln 545,256 129,472 47 293 
Las Animas. 480 |.---.---- 

Magdalena 154,882 1,100 
Manzano. 459,726 |_--------- 

Mount Taylor 110,525 |-------- 
Pecos River 430,880 
Peloncillo 178,977 |-.-------- 
Portales». 172,680 72,680 
Sacramento. 
San Mateo 
Taos 

Oklahoma--.---------- Wichita. 60,800 

* Portales National Forest abolished Mar. 16, 1907. 
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National Forests, showing new Forests, additions, and eliminations, July i 
1906, to June 80, 1907—Continued. 

apne a area by 
proclamations, July 

State Area July 1 dor. ie : Forest. uly I, 2 
1906. 

New Forests) 1; 
and addi. | Elimina- 
tions. tions. 

Acres. Acres A 
Oregon Ashland ; cress 

Seat peated a, sy'n 151, 680 |---------. 
ue Mountains . 

Bull Run are Be 874,080 |_____-=_- 
See 4,424,440 te weceees des 

Fremont. ean Io otras 

Goose Lake. 
1,235,720 |-.-----.-. 

Heppner. aay Solin Saiesss ses) 

Imnaha 
venta [eee 

Maury Mountains ?_____.__--_-.__.____. 54,220 Pe er ea 

Siskiyou al f 1,132,582 
Tillamook. 175'518 | 

Umpqua E 5 798’ 400 ae 

See 747,200 Liles ae eae 
enaha 

South Dakota Black Hills. 11637160 aie earner 
Cave Hills *"'937 360 cee 
Short Pine. 19/040 
Slim Buttes. 58,160 

Utah Aquarius 639,000 |_- 
Bear River. 267/920 | ___.-.____|__._._._.. 
Beaver. sala 261,593 25,106 

Dixie 465,920 aE tpeeenena 
Fillmore. x 399,600 
Fish Lake 288,800 74,587 
Glenwood: ss. ck a age ere ca Atlas 173,396 |_._--_.- 
Grantsville. ‘ 68,960 Co ee ee, oa 
La Sal 128,960 

n 

Monticello. Te) wien aR RAS 

Bavetn 167,280 ee eae ent 
a iver. Salt Lake 35,400 LL. 208 N azoe teen 

Sevier. 710,920 
Uinta 2,148,510 395040 |_---sen—=<< 
Vernon 68,800 a 

Wasatch_-_ 
Washington Colville 

Olympic. Sea 
Priest River. — 
Rainier__ 
Washington 
Wenaha 

Wyoming Big Horn a 
Bear Lodge. 
Black Hills. 
Caribou 
Orow Creek ¢ 
Medicine Bow. 418,759 
Sierra Madre. 370,911 
Vinta 4,596 
Yellowstone. 6,580,920 87,800 

Alaska Afognak. 403,640 
Alexander Archipelago--_-_-------------- 4,506,240 

Porto Rico_----------- Luquillo 65,950 

Total -| 106,994,018 44,396,531 557, 881 

@Qhesnimnus and Wallowa included in Imnaha Mar. 1, 1907. 
®Maury Mountains included in Blue Mountains Mar. 2, 1907. 

oIneluded in list of National Forests by decision of Acting Secretary of Interior August 9, 1907. 

Grand total, June 30, 1907, 159 National Forests, 150,832,665 acres. 

At the end of the fiscal year all the National Forests in the United 

States and Alaska were under organized administration. They com- 

prise 183 administrative units, under the supervision of 116 officers in 

ee Fifty-six new Forests were put under administration during 
the year. 
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The local administrative and protective force on the National 
Forests on June 30, 1907, was 96 supervisors, 11 deputy supervisors, 
639 rangers, and 464 guards. Each field officer engaged in patrol coy- 
ered, on the average, 182,236 acres. ; 

Aid in technical matters was given to supervisors by 25 forest 
assistants and 10 planting assistants. 7 

The transfer to the local officers of administrative details. formerly 
handled in Washington, together with the routine work arising from 
the larger use of Forest resources, made it necessary to increase the 
number of clerks in the offices of supervisors from 6 to 29. 

Protective measures against forest fires on.the National Forests 
were highly effective. The area burned over during the calendar year 
1906 was restricted to 115,416 acres—less than 7.7 acres in 10,000, as 
against 26 for the preceding year. The number of fires reported was 
1,183, and the average burned area less than 102 acres. The esti- 
mated value of the timber destroyed was $76,183, as against $101,282 
for the preceding year. The cost of fighting fires, exclusive of the 
salaries of Forest officers, was $8,768. This small damage from fires, 
many of which were started by lightning and other unavoidable 
causes, in immense stretches of mountainous country, is evidence that 
the measures adopted for detecting and extinguishing fires on the 
National Forests are efficient. It is certain that loss by fire can be 
virtually eliminated if appropriations for the Forests provide ade- 
quate means of communication and sufficient protective force. 

Provision was made for establishing a buffalo pasture on the 
Wichita National Forest in Oklahoma. The New York Zoological 
Society inaugurated the project on March 25, 1907, by offering to send 
18 American bison of pure breed from the New York Zoological Park 
to the Forest in order to provide for the perpetuation of the species, if 
appropriate provisions were made for their protection and care. 
An SpEeepEutiou by Congress of $15,000 provided funds for the 
necessary fence and buildings. Substantial progress was made with 
the work of fencing an area of about 8,000 acres and erecting suitable 
buildings. This work will be completed early in the ensuing fiscal 
year, and the herd placed under the care of a Forest officer experi- 
enced in handling buffalo. 

WORK FOR THE ENSUING YEAR. 

The National Forests will be redistricted with a view to their 
more economical administration and to making the headquarters 
more accessible to users. This redistricting will involve the creation 
of many new administrative units. The Forests will be divided by 
watersheds and natural boundaries rather than by legal subdivisions. 

Steps will be taken to afford rangers opportunity to receive in- 
struction along lines which will add to their efficiency. This will 
be done either by short winter courses in local institutions or by 
lectures at ranger meetings. 

Joint meetings of the supervisors and rangers of groups of Forests 
will be held throughout the West. Hitherto rangers’ meetings have 
been held by each supervisor for the men on his own Forest merely. 

The responsibility of the field officers will be largely increased 
by moving into the field more of the work now handled in Wash- 
ington, so that questions of local administration may be settled at 
closer range. 
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ENGINEERING. 

In the appropriation act of March 4, 1907, a fund of $500,000 was 
Ber ao. for permanent improvement work on the National Forests, 
125,000 of which was made available for use during the then current 

fiscal year. Urgent need existed for the construction of telephone 
lines to expedite the administrative work of the Forests, and espe- 
cially to make it possible for supervisors to get prompt notice in 
case of fire or trespass; trails, roads, and bridges to develop the 
resources of the Forests by opening up regions now inaccessible; 
cabins to shelter members of the protective force and to safeguard 
Government property; pasture fences to protect the stock of Forest 
officers; and drift fences to prevent confusion in the handling of 
grazing herds. 

Estimates of needed improvements were received from supervisors 
aggregating $400,000, and expenditures amounting to $170,000 for 
cabins, fences, fire lines, 700 miles of telephone lines, 900 miles of 
roads and trails, and other improvements were authorized before 
the end of the fiscal year. Active work was begun in carrying out 
projects chargeable to the fund of $125,000 made immediately 
available. 

Five commercial power plants on two National Forests were in- 
spected and found to be in accordance with permit stipulations. 

WORK FOR THE ENSUING YEAR. 

The work planned includes the construction of over 3,500 miles 
of telephone line, 3,000 miles of trail, 200 miles of road, 250 bridges, 
500 miles of drift and boundary fences, and 500 cabins and barns. 
The large number of Forests upon which the work will be carried on 
simultaneously will make necessary a large increase in the force of 
supervising engineers. 
A number of the roads will be built in cooperation with States 

and counties. In Idaho, for example, $4,000 will be expended in 
cooperation with the State to build a State road from Boise to At- 
lanta, and $3,000 to open a wagon road from Harpster to Elk City 
and to reconstruct the old and well-known Salmon River trail. 
About $4,000 will be spent in reopening and repairing the Lolo mili- 
tary trail, which many years ago made accessible a territory rich in 
possibilities, and which will shorten the route between the eastern and 
western portions of the State by many miles. Road work in co- 
operation with counties will be undertaken in Colorado, Oregon, and 
Tisko, and probably in other States. 

Fire lines to cost $10,000 will be built on the San Bernardino Na- 
tional Forest in cooperation with the State of California. 

‘ ACCOUNTS. 

An annual statement was prepared for the accounting officers of 

the Treasury showing receipts from sales of products on the different 

National Forests. This statement is used by the Secretary of the 

Treasury in determining the 10 per cent required by law to be 

deducted and turned over to the States and Territories in which the 

Forests are situated for the benefit of public schools and public roads. 
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The amounts to be paid to the States and Territories, as shown by 
the statement, are as follows: Alaska, $367.15; Arizona, $17,307.92; 
California, $16,064.29; Colorado, $15,791.67; Idaho, $19,591.66; 
Kansas, $119.89; Montana, $20,655.42; Nebraska, $1,017.61; Nevada, 
$2,133.98; New Mexico, $9,614.06; Oklahoma, $125.50; Oregon, 
$13,980.89 ; South Dakota, $2,752.23; Utah, $13,557.38; Washington, 
$3,731.55; Wyoming, $16,221.49; total, $153,032.19. 

The number of accounts rendered for settlement was greatly less- 
ened by the adoption of a new form of certificate of service and a cor- 
responding pay roll for each National Forest, instead of the indi- 
vidual salary voucher hitherto used. 

The discontinuance of the duplication of vouchers has materially 
reduced the amount of work involved in the preparation of accounts, 
both in the field and in Washington. This method of settlement has 
been in use one year, long enough to show its manifold advantages. 

In addition to the regular work of the Office an annual statement 
showing under twenty special headings the disbursements of all the 
appropriation of the Forest Service was prepared for the report 
of the Committee on Expenditures in the Department of Agricul- 
ture, House of Representatives. 

Changes in personnel, including appointments, promotions, resig- 
nations, etc., numbered 4,649, and the temporary employment of 
1,826 persons was reported for the approval of the Secretary of 
Agriculture. 

The liability system in use by the Forest Service was so extended 
that the expenditure of practically every cent is anticipated and 
provided for. 

The system of cost keeping was made more comprehensive, and 
now includes the cost of individual projects on the National Forests. 
By it standards of cost were made available for use in the planning 
of new work. 

MAINTENANCE. 

SUPPLIES. 

Improved methods of handling requisitions and keeping account 
of stock resulted in increased promptness in getting supplies into the 
field. Delays of shipments occurred during the winter months be- 
cause of snow blockades in the Northwest and the consequent con- 
gestion of traflic, but the inconvenience to the Forest Service was 
comparatively slight. By the system of semiannual requisitions, 
Forest officers were furnished with all needed supplies which could 
be og during the time of year when the movement of traffic 
is free. 

The number of kinds and sizes of instruments and articles of sta- 
tionery carried in stock was reduced, and lists of standard materials 
were issued for the guidance of members of the Service in making 
requisitions. 

PHOTOGRAPHY. 

The extension of administrative and investigative work on existing 
National Forests and on new Forests created during the year 
involved a more general use of maps and blueprints. The increased 
use of photographs in connection with applications made for lands 
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for agricultural settlement and other special uses also added to the 
volume of work for the laboratory. To meet these demands the 
facilities were increased and one additional photographer was 
employed. 

- Equipment for mounting maps was installed, enabling the Service 
to furnish members engaged in field work maps mounted on cloth 
in convenient and durable form. 

RECORD. 

The concentration of stenographic and typewriting work and other 
routine clerical labor was continued with good results. The average 
number of stenographers and typewriters available for copying and 
typewriting and for temporary detail to offices was 82. In addition, 
16 clerks, assigned to ordinary routine work, were available for detail 
to offices in emergencies. This elastic system of supplying temporary 
clerical help to offices resulted in a high degree of efficiency, with a 
marked gain in economy of time and cost. 
During the year 158,191 official communications were received, and 

299,610 were sent out. 
The depreciation of field equipment and instruments in the hands 

of Forest officers was less than 5 per cent of the total value of all 
such property in use. 

WORK FOR THE ENSUING YEAR. 

Additions will be made to the facilities of the laboratory, which 
will enable the photographer to furnish maps and blueprints more 
promptly than ever before. 

Supply depots will be established at convenient shipping points in 
the West. The proximity of these depots to the National Forests 
will facilitate the furnishing of supplies to Forest officers. 

The plan of concentrating the routine clerical force will be 
extended. 

LANDS. 

BOUNDARIES. 

The examination of lands for new National Forests and for addi- 
tions to and eliminations from existing Forests led to the changes 
tabulated on pages 11, 12, and 13. A total of 16,324,880 acres was 
still under temporary withdrawal for exemption, while 11,331,916 
acres were released from withdrawal during the year. 

Sites for 1,552 rangers’ headquarters on 96 National Forests were 
selected and withdrawn from entry during the year. The head- 
quarters were needed to facilitate the local administration of the 

Forests and to afford centers for protective work against fires and 
depredations. 

AGRICULTURAL SETTLEMENT. 

The act of Jane 11, 1906, which opened to entry all land within 

National Forests chiefly valuable for agriculture and not needed 

for administrative use, brought 3,871 applications from actual and 
prospective settlers. Examination of the lands applied for was 

24102—08——3 
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promptly begun in the summer and fall of 1906, but before it could 
proceed far winter interrupted the work. Before spring came a 
large number of applications had accumulated. Under the super- 
vision of the chief inspectors in the different districts the field work 
was pushed as rapidly as possible by experienced men. These ex- 
aminers, almost without exception, were western men, thoroughly 
familiar with local conditions. The examiners were accompanied 
by the applicants whenever this was possible. Detailed surveys were 
made of areas for listing which were not covered by the public-land 
surveys. A. full report was made upon each tract; it considered 
markets, transportation facilities, topography, soil, cover, and eco- 
nomic possibilities. 

Applicants with prior rights are permitted to occupy lands chiefly 
valuable for agriculture and not needed for administrative use, 
pending the formal listing of the lands. Settlers already occupying 
lands in good faith are not required to apply for permission to con- 
tinue their occupancy and use. The only restrictions are that the 
land must be chiefly valuable for agriculture and not needed for ad- 
ministrative use, and that the interests of any previous applicant 
for the same land must not be injuriously affected. 

CLAIMS. 

Although lands included within National Forests are withdrawn 
from all forms or entry or filing, except under the mining laws and 
the agricultural settlement act of June 11, 1906, many claims are valid 
because initiated prior to the creation of the National Forest. All 
alleged claims must be examined and reported upon in order that the 
Commissioner of the General Land Office may be informed if there 
appears to be reason why patent should not issue. 

Three geologists detailed by the Geological Survey assisted the 
forest supervisors in examining mining claims. 

Reports on 2,473 claims inside National Forest boundaries were 
received from examiners. Of this number 1,093 mining, 705 home- 
stead, 50 desert land, 42 timber and stone, and 29 miscellaneous claims 
were transmitted to the General Land Office for final action; 200 min- 
ing, 100 homestead, 10 desert land, and 29 timber and stone claims 
were held for further report, and 215 required no action. 

The General Land Office ordered 91 hearings on recommendations 
of the Forest Service that claims be rejected. 

SPECIAL USES. 

The business of special uses was approximately double that of the 
preceding year. Applications were received for 1,763 permits, and 
100 applications for rights of way amounting to easeménts were 
referred to the Forest Service by the Department of the Interior for 
recommendation. Of the permits applied for, 1,668 were issued, 50 
were refused, and 45 were received too late to be acted upon before 
the close of the year. 

STATUS. 

There were obtained from the General Land Office records relating 
to tracts of land concerning which information was needed, and data 
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concerning alienations and the status of titles needed to determine 
whether the land was National Forest land or held in private owner- 
a were furnished to forest supervisors and to the offices in the 
ervice, 

WORK FOR THE ENSUING YEAR. 

The need of examining lands for the creation of new National 
Forests and for additions to and eliminations from existing Forests 
will be materially less than last year, and the number of examiners 
will be correspondingly decreased. Selection and withdrawal from 
entry of administrative sites for rangers’ headquarters will be con- 
tinued. In regions where the National Forests are confined largely 
to the higher elevations the sites selected will usually be on ground 
low enough to permit of residence throughout the year. 
A large force of experienced men will continue the work of exam- 

ining lands applied for under the agricultural settlement act of 
June 11, 1906, and the work will be vigorously carried to completion. 
Under the revised regulations effective July 1, 1907, supervisors 

will be authorized to grant permits for the use of the National 
Forests, except upon applications for permits for the installation of 
commercial power plants and other uses of large importance, which 
will be reserved for the action of the Forester. 
Examinations of mining claims on the National Forests will be 

made by an increased number of geologists from the U. S. Geological 
Survey. The work of examining nonmineral claims will be assigned 
to a trained force of Forest officers familiar with local conditions. 

The work of examining the records of the General Land Office and 
obtaining data as to land titles within the National Forests will be 
carried-on by an increased clerical force, to meet the growing de- 
mands of the Service for information of this character. 

SILVICULTURE. 

FOREST EXTENSION. 

A distinct advance in efficiency was made in the work of this office. 
Nursery and planting operations in the National Forests present 
many difficult problems which the experience gained, both of success 
and failure, now make it possible to attack more vigorously and ex- 
tensively. It is clear that some of the methods which at first seemed 
promising should be discarded, that the natural difficulties of estab- 
lishing new Forests in the more arid parts of the Southwest must 
be overcome by measures of special care, and that in such regions 
it is false economy to make the first cost too small. Thus a firm 
foundation is being laid for future work. 

Forest planting by private persons under advice from the Forest 
Service increased remarkably during the year. 

PLANTING. 

Stock for National Forest planting is now being grown at 8 sta- 
tions, of which 2, the Fort Stanton and Las Gallinas, were estab- 
lished during the year. The following statement shows the size and 
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estimated capacity of the seed beds, the amount of young stock on 
hand, and the amount furnished for field planting: 

Forest planting stations: Size and estimated capacity of seed beds, young stock 
on hand, and young stock furnished for field planting. 

Number of 
Estimated | Number of Number of!’ trees fur- 

Planting station. Forest. Seed bed. par trans- trans a as 
capacity. el 7 plants. Plants. planting. 

Acres. 
Pasadena-.- San Gabriel 0.20 300, 150,000 230,000 103,900 
San Marcos_. -| Santa Barbara. -10 200,000: ,000 18,500 59, 
Pikes Peak. Pikes Peak. = -60 400,000 7,800 
Halsey--..---------- Dismal River-_--_----- 4.00 | 4,000,000 250,000 241,500 
Fort Bayard Gila (8) 50 400, 000: 89,800 23,000 40,500 
Wasatch_____----___| Salt Lake_____--____| -70 800,000 119,000 
Fort Stanton Lincoln 80 400 ,000 
Las Gallinas__-_-__- Pecos River_--------- -30 400,000 

Total 6.70 | 6,900,000 743,600 271,500 444,900 

The following field planting was done on National Forests: 

Tree planting on National Forests. 

Number Nuinber 
Forests. of trees. Forests. of trees 

planted. | planted. 
WA Asta geg ts Saas fa Sala at ey 

San Gabriel 43,000 || North Platte 19,000 
San Bernardino-_._---.---.---------—-. 42,000 || Niobrara 19,000 
Santa Barbara fe 63,100 | Garden City 24,000 
San Luis Obispo 5,100 || Gila 30,500 
Monterey. a 4,700 | Serer OT 
Pikes Peak. 20,450 Total, 11 Forests__------------- 418,850 
Dismal River. 148,000 | 

The stock planted in the field in earlier years suffered severe losses 
from special causes, of which the principal were unusual drought 
and attacks of animals. On the San Gabriel Forest rabbits and wood 
rats did great damage. AJ efforts to protect against or exterminate 
these pests have hitherto proved futile. Rabbits are less common 
on open land and at higher altitudes, where in consequence most 
future planting will be done. Of the trees planted in 1905 the small 
percentage which were not destroyed by rabbits or other pests are in 
good condition, and from 24 to 36 inches high. More than 90 per 
cent of the trees planted in 1906 and nearly 50 per cent of those 
planted in 1907 were destroyed, while in the brush 95 per cent were 
seriously injured. 

At the San Marcos station the weather conditions for nursery and 
planting work were especially favorable. Transplanting cost $1.78 
per thousand. The seed beds were resown mainly with Jeffrey and 
Coulter pine. 
On the Santa Barbara Forest planting near the nursery cost $10.65 

per 1,000, but from a temporary camp $16.92 per 1,000. On June 1 
the trees were in good condition and from 90 to 97 per cent were alive. 
Damage from rabbits and field rats is very slight in the Santa Bar- 
bara Forest, hence the only danger of loss is from drought. Dry 
weather through July, August, and September of 1906 caused a loss 
of 66 per cent in the planting of that year, but the live trees are in 
excellent condition. 
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The Pikes Peak station has included nurseries at Clyde, Rosemont, 
and Bear Creek. The Clyde site has proved too small and too high 
for extensive nursery work, and will be abandoned. The suitability 
of the Bear Creek nursery site is also uncertain, since the seedlings of 
Engelmann spruce, blue spruce, and lodgepole pine were all winter- 
killed. A small new nursery at the Mount Herman ranger station 
has proved to have a far more favorable site than either the Clyde or 
Bear Creek nurseries, and it will therefore be developed into a plant- 
ing station, with the idea of finally concentrating at this point all 
nursery work on the Pikes Peak National Forest. 

Yellow pine, Douglas fir, and Scotch pine 2-year-old seedlings from 
Halsey were experimentally planted on six widely differing sites in 
the Pikes Peak Forest, at a cost of $5.44 per 1,000. 

The 1905 field planting suffered seriously from drought. None of 
the yellow pine and only 5 per cent of the Douglas fir is alive. Of 
the 1906 field planting about 56 per cent of the trees were alive on 
June 1. The loss was due to drought and trampling of cattle. 

At the Halsey station measures were taken to grow hardier and 
stronger plant material. Trees planted in the sandhills are ex- 
posed to very adverse conditions. The first step was to remove the 
lath roofing from over all one and two year old yellow pine seed- 
lings. To secure trees hardened to wind and sun, and possessing more 
fibrous roots, all seedlings will in the future be transplanted to un- 
shaded beds when one year old. With this new method of treatment 
some of the 4 acres now under lath will be converted to open trans- 
plant beds. 

Slower but more careful methods of planting raised the cost. from 
$1.68 to $3.95 per 1,000. The weather conditions were extremely un- 
favorable. On June 1, 55 per cent of the jack pine and 82 per cent 
of the Scotch pine planted during April and May were alive. Of 
the trees planted in 1906, 47 per cent are living. A test planting of 
40,000 Scotch pine purchased from nurserymen and set out carefully 
is in good condition and shows considerable growth this season. 

There were shipped from Halsey for planting elsewhere 94,000 
trees, chiefly to the North Platte, Niobrara, Garden City, and Pikes 
Peak Forests. 
Important experiments under way include the use of commercial 

fertilizer on the seed beds to induce more vigorous growth. shearing 
the needles of trees before planting in the field, and impregnating 
the seed beds with formalin solution to prevent “ damping off.” 

At the Fort Bayard station the cost of transplanting was $1.63 
per 1,000 or $0.79 per 1,000 more than last year. The increase is due 
to the use of larger seedlings and wider spacing to permit of irriga- 
gation for small ditches between the rows. The first field planting 
with stock grown at this station was during April. Jack pine and 
Douglas fir 2-year-old seedlings, from Halsey. Nebr., were also 
planted experimentally on selected sites. The average cost of plant- 
ing was $5.75 per 1,000. One month after planting 82 per cent of 
the trees were in good condition. A considerable loss will probably 
result, however, from the dry weather of June and July. Of 450 
transplants planted in December, 96 per cent were alive and ina 
thrifty condition in May and had grown from 1 to 24 inches. 
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A new planting station known as the Fort Stanton station was 
established early in May on land near the Fort Stanton military 
post. A lath house 80 by 160 feet was constructed. 

The Las Gallinas station was established in the Las Gallinas Can- 
yon, 17 miles northwest of Las Vegas, N. Mex. A lath house 80 by 
160 feet was built, a water system installed, and seed sown. The 
station is well located for distributing stock to other Forests. 

The Wasatch station is proving extremely well suited for nursery 
purposes. All seedlings wintered remarkably well. The transplant 
ground will be enlarged before the next planting season. 

At 52 ranger headquarters small nurseries were established with 
an average size of about 400 square feet. Two larger nurseries 
were established, one on the Mount Graham Forest, with an area 
of 14 acres, and one with an area of 12 acres on the Pocatello. The 
latter will be enlarged into a planting station during the summer. 

On the Garden City Forest it was planned to plant 160,000 trees 
this season, but unfavorable weather forced abandonment of part 
of the work. Of the 91,000 trees planted in the spring of 1906, most 
were destroyed by drought, rabbits, and a severe prairie fire. The 
recurrence of such a disastrous fire can be prevented by a better 
system of fire lines. 

Experimental plantings were made by rangers on the Monterey, 
San Luis Obispo, Chiricahua, Santa Rita, Tonto, Mount Graham, 
Pinal Mountains, Lincoln, Pecos, Grand Canyon (S), Yellowstone 
(Shoshone Division), Pocatello, and Wichita Forests. This work 
both tests the value of different kinds of trees for various regions 
and situations and trains the field force of the Service in planting. 
On the Black Hills Forest an exceedingly interesting attempt to se- 

cure forest renewal through broadcast sowing of seed 1s being tested. 
The sowings made in 1905 and 1906 show, on the whole, fairly sat- 
isfactory results. In 1907 a new line of experiments was beeun by 
selecting twenty different situations, ranging from plowed land to 
bare hill tops and slopes, and sowing them with varying quantities 
of seed. If a way can be found of sowing broadcast successfully in 
this region, a discovery of great importance to forestry in the North- 
western States will have been made. 

RECONNAISSANCE. 

Investigations were made as to the need for planting both in the 
National Forests and elsewhere. City and irrigation watershed 
studies were carried on in more than 30 Forests. Immediate plant- 
ing can and should be undertaken on the Uinta, Pocatello, Lincoln, 
and Pecos Forests. The Pocatello watershed in the Pocatello Forest, 
Big Cottonwood in the Salt Lake Forest, Santa Ynez in the Santa 
Barbara Forest, Santa Fe in the Pecos Forest, and the watersheds of 
the cities of Pueblo and Colorado Springs in Pikes Peak Forest, all 
show denuded slopes on which rise streams that feed city water sup- 
lies. Large denuded areas in the Lincoln Forest furnish water both 
or the Hondo Reclamation Project and for the town of Roswell, 

N. Mex. Outside of the National Forests, information was gathered 
on tree pining in regions where assistance had been asked and the 
necessary data for advice were lacking, notably on irrigated lands in 
the North Platte and the South Platte valleys and on the Truckee- 
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Carson Reclamation Project. A study of tree planting in California 
was completed, and one covering Ohio and Indiana was begun and 
nearly finished. 

COOPERATION, 

The increasing volume of data from completed studies is leading 
more and more to the giving of assistance to private owners through 
correspondence and publications instead of by planting plans, which 
entail study on the ground. There were made, during the year, 23 
planting plans in 15 States, covering 19,600 acres, 10,000 acres of 
which were covered by a single plan for the United States Reclama- 
tion Service, for lands in the North Platte Project. Another im- 
portant plan was for planting eucalypts on 4,000 acres in California. 
In Pennsylvania plans were made for the Lehigh Coal and Naviga- 
tion Company and the Monroe Water-Supply Company. 

Advisory letters written to persons seeking assistance through cor- 
respondence numbered during the single month of May 288. Letters 
were received from every State and Territory in the United States, 
with California, New York, Illinois, Pennsylvania, Indiana, and Mas- 

- sachusetts in the lead, and from 10 foreign countries. The informa- 
tion furnished was specific, and one letter often brought extensive 
tree planting throughout a locality. 

Valuable experiments in nursery and planting work are being 
conducted in cooperation with nine universities and State agricul- 
tural experiment stations in the East and the Middle West, at slight 
expense, which is equally divided between the Forest Service and the 
institutions. ‘These experiments are to learn what species are best 
adapted to different regions, to improve methods of nursery planting, 
cultivation and thinning, and to test different spacings and mixtures. 
Among other matters which it is important to investigate through 
this means are the questions of species useful for protective and com- 
mercial planting on irrigated lands and of forest planting in connec- 
tion with dry-land agriculture. ‘ 
Experiments to learn how to combat the damping-off fungi, which 

so seriously affect forest nurseries, were begun in cooperation with 
the Bureau of Plant Industry at the Halsey planting station and 
with the New York forest, fish, and game commission at its nursery 
at Saranac, N. Y. 

Publication of a series of regional circulars to set forth clearly and 
concisely the best advice that the Forest Service can give forest 
planters in each region has been begun. 

WORK FOR THE ENSUING YEAR. 

Nursery practice at the present stations will be closely studied, 
better stock grown, and the seed-bed area brought to a higher state of 
production. Greater care will also be given to choosing planting sites 
and perfecting field planting. ; 

Plans are under way to transfer the Pasadena station to Lyttle 
Creek, the San Marcos to the Santa Ynez Valley, and to relocate the 
nurseries of the Pikes Peak station. These changes will secure better 
and more accessible sites without appreciable loss of equipment or 
permanent improvements. ; 

Experimental sowing and planting will be carried out on a large 
number of Forests. Additional planting stations will be called for 
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if the scope of planting upon the National Forests is to be broadened 
to meet the opportunity opened by this work, but it is of most imme- 
diate importance to perfect methods and solve the difficult problems 
involved rather than to extend the work prematurely. 

Particular attention will be given to study of the field for planting 
in the National Forests. Forest planting on irrigated lands, espe- 
cially in Idaho, the Dakotas, Montana, and Wyoming, will also be 
studied further, in the field. The many applications received for 
assistance in tree planting in the southern States indicate a probable 
need for field studies in this region during the year. 

The compilation of data will be carried on under an improved 
method for office reference, and with plans for the publication of 
useful information now gathered. The experimental work under way 
in cooperation with several colleges and two forest commissions will 
be systematized to secure the most practical and broadest results, and 
if possible extended to include some western institutions. Cooper- 
ation is planned with the Bureau of Plant Industry, both at some of 
its dry-farming experiment stations and at some of its experimental 
farms on irrigation projects. 

Several planting plans which have been asked for by owners of 
large areas will be prepared. 

SILVICS. 

The best management of the National Forests and of all forested 
lands in the United States must be grounded on careful and exten- 
sive silvical investigations. Because of the growing scope and volume 
of these studies the former section.of silvics was made an office now 
organized in three sections—field studies, compilation, and library. 

FIELD STUDIES. 

A study of old cuttings and burns of lodgepole pine was begun in 
the Rocky Mountains, to find out how fast reproduction takes place 
and how the method of cutting and the brush disposal affect it. This 
will give knowledge as to what is the best treatment of lodgepole 
pine in the different forest types. A special study of the life history 
of Colorado forests was begun. General silvical records were started 
at the office of every National Forest supervisor to secure the history 
of each cutting, and the following reproduction. These will enable 
the working out of a final plan of silvicultural treatment for each 
forest type. Field studies of second-growth yellow poplar in Vir- 
ginia, pointing to the profitableness of growing this species for wood 
pulp and box lumber, at least in the Middle Atlantic States, and of 
the aspen, valuable for book and magazine paper, excelsior, and 
silviculturally as a nurse tree to spruce and white pine, were finished. 
An extensive field study of all important species of hickory, the 
present supply of which is nearly exhausted, was begun to determine 
which kinds have the best wood, and how best to grow a second crop. 

There were established in five eastern States, 145 large and 126 
small permanent sample plots for studying silvical problems of re- 
production, growth, fire, and thinnings, and in the west, 22 sample 
plots, in 4 National Forests. There are now 458 sample plots in the 
east, with a total area of 73.22 acres. 
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FOREST INSECT INVESTIGATIONS. 

During the year special explorations were made in cooperation 
with the Bureau of Entomology in the National Forests of Colorado, 
to locate old and new work of the Black Hills beetle, make estimates 
of the amount of insect-infested and killed timber, and determine 
how to control the insect. One result was to show that an outbreak of 
this insect can be controlled. The prompt and radical measures 
adopted by Gen. William J. Palmer in cutting and barking beetle- 
infested timber during the summer and fall of 1905 and the spring of 
1906, in the vicinity of Colorado Springs and Palmer Lake, checked 
the spread of the beetle. 
Maps showing the exact location of the beetle-infested and killed 

timber were prepared for the Forest Atlas, and these made it easier 
to get rid of this timber by sale. An important result of these explo- 
rations in the different National Forests was to teach forest super- 
visors and rangers how to detect evidences of insect depredations and 
the importance of reporting them, with specimens of the insects or 
their work. 

COMPILATION. 

The section of compilation collects and systematically organizes for 
practical use existing silvical information from all possible sources. 
During the past year silvical notes were compiled for 113 new species. 
These notes now cover 180 species, including practically all the west- 
ern and most of the important eastern trees. They comprise data 
classified as to range, character of distribution by regions, associated 
species, habit, soil, moisture, and light requirements, reproduction, 
planting and thinning, rate of growth, yield, sprouting, and diseases 
of the various species. Besides the notes on species, general silvical 
data are on file for 60 National Forests. 
An increasing amount of silvical data is procured in connection 

with the regular work of the Service. Special annual reports on the 
silvical conditions on National Forests are now required from tech- 
nical assistants. Thirty-one of these reports were received in 1906. 
To place its classified data in the most available form for use in the 

field, the section has begun the publication of silvical leaflets upon 
the various species. These leaflets contain compilations of all 

available silvical knowledge and are designed by future revision 
and addition to form the basis for an American silviculture. During 
1906 more than thirty compilations on the silvics of western coni- 
fers were’ prepared for subsequent publication as silvical leaflets. 
Another line of work pursued by this section was the compilation of © 
silvical data on Pacific coast trees in connection with the forthcoming 
manual of Pacific coast trees, 

LIBRARY, 

Of 13,791 books and pamphlets in the library, 4,500 were added 
during the year and 3,326 were placed in 109 branch libraries estab- 
lished in the offices of National Forest supervisors. Service manu- 
script reports are being indexed with the general library index. 

The photographic collection gained 3,009 mounted prints from 
the States and Territories and 27 foreign countries, and now contains 
27,471 such prints. Rapid growth has been curtailed by restricting 
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the use of field cameras, setting a higher standard of selection, and 
designating the subjects especially in need of further illustration. 
There were sold 882 prints, 163 slides, 5 transparencies, and 7 bromides. 
Gifts were received of 190 prints and 1 lantern slide, 253 prints were 
purchased, and 297 were exchanged. Gifts were made of 2,709 prints 
(as against 1,677 last year) to 32 educational institutions, applicants 
for illustrations for 118 books and articles, and 18 other applicants. 
The offices of field men, chiefly on the National Forests, received 949 
mounted duplicates. Useful duplicate collections are being made 
ready for the offices of supervisors. 

The collection of lantern slides now contains 3,956 slides, 376 being 
added this year. The demand for lecture illustrations led to loans 
of 4,065 individual slides—1,710 more than last year. 

WORK FOR THE ENSUING YEAR. 

The investigation of logged-over areas will be continued and ex- 
tended to the yellow pine region. Studies of white and yellow birch 
and ash will be undertaken. New silvical leaflets will be prepared 
upon the most important western conifers and a series of leaflets de- 
scribing the silvical conditions on the National Forests will be begun. 
The silvical notes on species will be added to, with special attention 
to methods of silvicultural treatment in practice on the National 
Forests. 

MANAGEMENT. 

TIMBER SALES, 

The past year showed marked progress in the handling of timber 
sales on the National Forests, through the added experience of 
Forest officers and increase in the number of trained men available 
for the work. Mistakes were less frequent than for the previous year, 
although the best standard attainable with the means at hand is still 
too low. Particular attention was given to the location and con- 
trol of cutting areas and to the marking of timber, in order to 
leave those parts of the Forests which were lumbered in the best 
possible condition. Only those trees have been marked for cutting 
which a Forest officer has determined could be removed without 
endangering the permanence and productive capacity of the future. 
forest. All healthy young trees of desirable species have been care- 
fully preserved in the logging, and where they were not sufficient as 
a basis for a second crop, older trees of the same species have been 
left standing to seed up the ground. Wherever practicable, mature 

‘trees of kinds which yield inferior timber have been harvested to 
improve the quality of the stand. During the past year this gradual 
elimination of undesirable trees from the Forest was carried much 
further than before, since markets were found for large quantities of 
material which had hitherto been considered unsalable or of little 
value. For example, the use of white fir, heretofore considered un- 
merchantable throughout the West, has increased until in many local- 
ities it is practically equal in value to species which have long had 
standing in the lumber trade. 

Similarly, a market was found in Utah for aspen, which has here- 
tofore been regarded as unsalable. On the Pacific coast western hem- 
lock sold for prices which indicate that its value as a commercial 
species has been well established by Forest Service tests. 
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In timber sales on the National Forests it is invariably required 
that the brush from the felled trees be disposed of so as to reduce both 
the danger from fire and the damage to the Forest should fire occur. 
Experiments conducted during the past year show that the best way 
to dispose of brush is not everywhere the same. Where the fire dan- 
ger is great, it has proved most effective to pile all brush away from 
living trees and to burn it during the wet season. Where the fire 
danger is slight, the brush is lopped and left scattered on the ground, 
where it soon decays and adds to the organic constituents of the soil. 
In every timber sale, therefore, local conditions are carefully studied 
to determine how best to dispose of the brush and débris after logging. 

Full use of the merchantable portion of every tree cut is insisted 
upon. As a result, lumbermen in the West have come to realize that 
the cutting of low stumps and the using of all trees as far into the 
tops as they are merchantable is of actual financial benefit to them, 
and the close utilization of all timber felled is spreading from the 
National Forests to private holdings. 
During the past year applications were received to purchase timber 

on nearly every National Forest. The greatest demands were for 
timber from the lodgepole pine forests of the Rocky Mountains in 
Wyoming and Montana. A number of applications were received for 
timber on the Forests in the far Northwest, where the stand of timber 
is particularly heavy. These Forests have previously been considered 
too removed from recognized lines of transportation to justify log- 
ging operations. Moderately large sales were made in Idaho, Wash- 
ington, and Oregon, and the demand from these regions is likely to 
increase. 
Timber on Forests where the supply is very limited is reserved en- 

tirely for the use of settlers living in or near them, who would other- 
wise be put to great expense to meet their needs. Sales to supply the 
general market were made only where the supply of mature timber 
exceeds the local need. 

The use of the timber resources of the National Forests was encour- 
aged throughout the year. Three times as much timber was sold as 
in the fiscal year 1906. The following table shows for each State the 
amount and value of the timber sold. Since in many sales more than 
one year is allowed for removing the timber, the amount sold largely 
exceeds the amount cut and paid for. 

Timber sold on the National Forests, July 1, 1906, to June 30, 1907. 

Amount. 

. Value. State or Territory. 
‘i Feet B. M. | Cords. | Linear 

eet. 

Alaska, 4,032,020 1,541 32,300 $2,426.50 

Arizona. = -| 110,898,350 13,464 1,500 385,098.28 
California__________ esd, --| 174,054,537 14,702 49,140 321,353.47 
Colorado _ w-----| 42,205,077 11,121 40,100 77,536.88 
Idaho. = pare 76,156,276 8,422 90,900 165,430.54 
Montana 134,104,057 71,274 6,700 529,294.71 
IN OV BG Beet Sone een eee eins ial es 21.75 
New Mexico. -| 59,097,988 6,853 514,318 159,196.74 
Oklahoma__-. OO ctw sues 103.76 
Oreron 3 ioe 28,643,589 2,311 3,377 48,526.50 
South Dakota 18,533,092 12,622. | ccssccsesss 24,695.27 
Utah ahs 19,877,095 4,151 38,000 49,327.05 
Washington a 49,014,300 11,164 398,000 125,061.89 
Wyoming. 233,726,210 9S ce ness 644,202.26 

Total -| 950,342,591 | 158,2572) 1,174,335 | 2,532,275.60 
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For every timber sale the actual value of the timber has been 
determined through study of the timber itself, its accessibility, and 
the market conditions of the region. Great care was taken to avoid 
the fixing of arbitrary values not justified by local conditions. The 
advertisement for competitive bids in all sales of timber for more 
than $100 in value still further insured the disposal of timber from 
National Forests for neither more nor less than its actual market 
value. 
When rights of way are granted within National Forests, payment 

is required for the actual value of all timber necessarily cut or de- 
stroyed. The most important case of this kind during the past year 
was that of the Chicago, Milwaukee and St. Paul Railway Company. 
The right of way of this railroad, 200 feet wide, runs through the 
Helena, Lolo, Coeur d’Alene, and Washington Forests. The com- 
pany agreed to clear, and keep clear, as a safeguard against fire, 
additional strips from 50 to 150 feet wide, according to the fire risk, 
on each side of its right of way, and to pay the market value for all 
merchantable timber cut. 

Not only is timber sold from the National Forests, but it is also 
given away under the regulations providing for the free use of timber 
by settlers, prospectors, miners, and others who may not reasonably 
be required to purchase. Full advantage of these regulations has 
been taken by the people living in the vicinity of National Forests, 
and large quantities of saw timber, fuel, and fencing are taken every 
year for use on ranches and in developing mining claims and for 
other domestic use. During the past year more than 15,000 permits 
to take timber free of charge from National Forests were issued. The 
timber involved was valued at more than $75,000. The cutting of 
timber given away under free-use permit is carefully regulated so 
as to provide for the safety of the Forests, as in timber sales, but 
particular attention is given to insure that settlers obtain timber 
which they desire, easily and quickly. 
The readiness with which timber may be had by purchase and 

under the free-use regulations has resulted in the almost complete 
absence of timber trespassing on National Forests during the past 
year. By far the larger number of the trespasses reported durin 
the year were committed before the. timber involved was include 
within a National Forest. Some of the trespassers themselves noti- 
fied the Forest officers that they had cut the timber, and offered set- 
tlement. The total receipts from the settlement of timber trespasses 
during the year were $65,536.32. 

RECONNAISSANCE, 

To guide the Service in selling National Forest timber, systematic 
estimates of the total stand of merchantable timber of the different 
species were carried forward vigorously. A detailed working plan 
was prepared during the past year for Henrys Lake National Forest, 
in Idaho, to determine how much timber may be cut from it annually, 
without impairing the supply required to provide for local needs. 
Plans for regulating the cut on all National Forests were also taken 
up on the basis of the best available estimates and the present demand, 
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Data were collected for the preparation of volume tables of western 
yellow pine, and a careful study of the amounts and grades of lumber 
sawed from National Forest timber was begun. 

COOPERATION. 

At the request of the Secretary of War, recommendations were made 
for the conduct of a sale of part of the dead and mature timber on 
the Fort Wingate Military Reservation in New Mexico. Supervision 
of the cutting was placed in the hands of a member of the Forest 
Service, which also involved the running of interior lines and the 
marking of the timber to be cut on 1,240 acres. This work will prob- 
ably continue for several years. 

At the request of the Secretary of the Interior, field examinations 
of logging conditions and timber values were made on Indian lands 
which under the law were to be sold. In Indian Territory recom- 
mendations were made for the sale of timber on certain allotments 
in accordance with the act of April 26, 1906. As a result of the in- 
vestigation the Indians, for whose benefit the timber is to be sold, 
will receive a sum greatly in excess of what otherwise would have 
been realized by them. 

Cooperative State forest studies were carried on with California, 
Delaware, Missouri, and Kentucky. The work in California included 
a commercial tree study of the redwood and the completion of a series 
of studies of the forests of the State. : 

In Delaware a careful study of the forest resources of the State 
was made and a report issued, in cooperation with the Delaware Agri- 
cultural Experiment Station. A report was prepared discussing the 
present conditions and making recommendations for their improve- 
ment. Special attention was paid to the comparative value of the 
forested lands for agriculture and for the production of timber. 

Cooperation with the Missouri Agricultural Experiment Station 
secured information concerning the forest resources of the Ozark 
region and a basis for recommendations concerning a State forest 
olicy. 
in Kenbicky work was begun on a study of forest conditions of 

the State in cooperation with the State Board of Agriculture, For- 
estry, and Immigration. . 

During the year 46 owners of timberlands and 45 woodlot owners 
applied for field examinations and advice for the management of 
their property in 20 States and Territories. In addition to the re- 
quest for field work, a large number of private owners received advice 
concerning the use and improvement of their forest lands. 

It was learned through letters of inquiry sent to private owners 
for whom working plans have in the past been made that fully 75 
per cent have adopted the plans laid down for them and are now 
lumbering conservatively or in some other way applying practical 
forestry. 

THE FOREST ATLAS. 

During the year a radical change was made in the methods of re- 
cording, classifying, and making available for reference upon maps 
the information concerning the forests of the country, and especially 
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the National Forests, gathered by the Service. A scheme was adopted 
which improved and standardized the methods employed, both in 
field and in office work. By the use of graphic symbols like those 
of the U. S. Geological Survey and the Coast and Geodetic Survey, 
record is made of the character of the land and of the forest, its 
ownership, grazing conditions, and other matters. To take charge 
of the maps on which appear the data thus gathered and to keep them 
always up to date, a special section, that of “ The Forest Atlas,” was 
created. 

Folios of the more important Forests are being printed for the use 
of the field men. Others are duplicated by photography, and copies 
are furnished to supervisors. The work of preparing these maps of 
the National Forests was done in cooperation with the U. 8. Geolog- 
ical Survey, which already had carefully prepared topographic maps 
of much of the country now included within the National Forests. 

GRAZING. 

RANGE CONDITIONS. 

The favorable conditions of the preceding year continued through 
the past season. The crop of grass and other forage was unusually 
good. Stock grazed upon the National Forests made good weight, 
and losses were very small, except that the extremely cold weather 
in the early spring caused in some localities a heavy loss of lambs, 
of which the crop was generally only fair. 

The heavy fall of snow during the last winter made it impossible 
to reach many of the summer ranges on the usual opening date, and 
in many cases the feed was from two to three weeks late. In conse- 
quence the summer grazing season on the higher ranges this year 
will be a short one and there will be an abundance of feed for the 
stock which regularly graze there. 

The general conditions on the National Forest range are very satis- 
factory. Many letters from users of the range report an improve- 
ment in the weight and condition of their stock and a decrease in 
losses from straying and other causes. Most of the stockmen who 
use the range are well satisfied with the results of regulating the 
grazing, and are giving hearty support to the Forest officers in their 
work of administration. 

CONTROL. 

The regulation of grazing was applied on 50 new Forests. On all 
the National Forests which were created after March 1, 1907, and on 
all additions to the older Forests which were made subsequent to that 
date, the stock which had regularly occupied the range were allowed 
to remain during the season without the payment of any grazing fee. 

In some of the Forests which have been under administration a 
sufficient length of time to secure an improvement in forage condi- 
tions an increase was made in the number of stock allowed, while in 
a few newly created Forests it was necessary to make reductions in 
order to stop damage from overgrazing. 
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PERMITS ISSUED, 

In the 142 Forests which were under administration prior to March 
1, 23,662 applications for grazing permits were approved by the 
Forest officers in charge, as follows: 

Grazing permits approved. 

Cattle and horses. Sheep and goats. 

State or Territory. : Stock for | Stock for Stock for 
Permits.) summer | year-long| Permits.| summer 

season. | season. season. 

Arizona 769 36,517 80,153 103 287,368 
Oalifornia 2,268 128,761 21,621 282 386,142 

Colorado. 2,757 213,670 8,845 224 446,917 
Idaho é 2,035 115,126 3,973 609 | 1,825,484 
Kansas. 15 2,190 600 aceon ee dodoce coe, 
Montana 1,83 126,730 13,371 160 480, 852 
Nebraska. 58 24,686 1,133 
Nevada. 142 16,448 373 19 89,450 
New Mexico. 1,283 11,173 61,010 465 376,408 
Oklahoma. 82 222 ROL? | acce= ante alse ee 
Oregon 1,255 111,819 8,207 495 940,154 
South Dakota 453 13,475 20 ma 
Utah 4,076 115, 489 891 1,150 917,963 

Washington 367 19,551 113 104 172,323 
Wyoming. e 633 65,148 1,826 198 734,022 

Total -| 17,979 | 1,001,005 199,153 3,809 | 6,657,083 

The average number of cattle and horses grazed under each per- 
mit was 67 head and the average number of sheep 1,748 head. This 
shows conclusively that the small owners have preference in the use 
of the National Forest ranges. 

The total receipts on account of the above permits were $857,856.83. 
Only 8 per cent of the applicants failed to pay the grazing fees 

and to accept the permits applied for, and without doubt many of 
these will accept their permits before the close of the season. This is 
exactly the same percentage as last year, which shows the steady con- 
dition of business and indicates general satisfaction with the manage- 
ment of grazing upon the Forests. 

That stock might be driven across the National Forests in transit 
between summer and winter ranges and to reach points of shipment 
833 crossing permits were issued by the officers in charge of 66 For- 
ests, covering 36,807 head of cattle and horses and 2,051,881 head of 
sheep and goats. 

No permit is required for stock which is driven along a public 
highway, or when National Forest lands will not be grazed upon en 
route. 

Applications were made by 616 owners or lessees of private lands, 
within 52 Forests, to drive 35,674 head of cattle and horses and 
182,622 head of sheep and goats across Forest lands to reach 836,014 
acres of private land. The owners or lessees of 730,855 acres of this 
land made special agreements, waiving the right to the exclusive 
use of the land and allowing stock permitted to graze on the National 
Forests to enter upon it. In exchange for this concession permits 
were issued allowing 29,170 head of cattle and horses and 159,851 
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Fee of sheep and goats to graze upon the National Forests free of 
charge. 
Under a cooperative agreement entered into with the land board of 

the State of Utah, by which the State in return for the use of its 
lands within National Forests sells permits to graze a stipulated num- 
ber of cattle, horses, and sheep upon the National Forests within that 
State, 85 permits were issued allowing 747 head of cattle and horses. 
and 12,242 head of sheep to be grazed upon 8 Forests. 

ADVISORY BOARDS, 

The advisory boards of live stock associations, representing the ma- 
jority of the users of certain defined ranges, were recognized by the 
Forester for 20 of the National Forests, and satisfactory adjustments 
of important grazing questions were made by the Forest officers in 
cooperation with them. 

GRAZING TRESPASSES. 

During the past fiscal year 183 cases of grazing trespass were 
reported by the officers in charge of 44 of the National Forests. In 
165 of these cases propositions to make settlement by the payment of 
damages were accepted, and civil action was closed. The total 
amount collected for grazing trespass damages was $5,576.80. 

Of the unsettled cases, 3 are those of trespassers who are under bond. 
to appear before the United States jury on a charge of criminal tres- 
ass, 2 are pending in court, and the remaining 13 were reported dur- 

ing the months of May and June, when the time was too short to secure 
settlement before the close of the year. 

QUARANTINE LAWS AND REGULATIONS. 

The Bureau of Animal Industry required all sheep permitted to 
graze upon the National Forests of Arizona, New Mexico, Colorado, 
Utah, Idaho, Nevada, and Oregon, and also upon the Tahoe, Stanis- 
laus, and Diamond Mountain National Forests of California and the 
Wenaha National Forest of Washington, to be inspected before enter- 
ing the National Forest ranges and to be dipped when found to have 
been exposed to or infected with scab. Upon the Medicine Bow Na- 
tional Forest of Wyoming, on account of the prevalence of scab among 
the stock grazed upon the adjoining ranges, all cattle were required 
to be dipped before entering. 

The State and Territorial authorities have in all cases heartily co- 
operated with the Government inspectors, and this disease will soom 
be entirely eradicated from the stock grazed upon the National 
Forest ranges. 

WORK OF THE ENSUING YEAR. 

The regulation of grazing along the same lines followed in the past 
will be continued and-extended to the Forests created since March 1. 
As fast as improved condition of the range makes it possible the num- 
ber of stock permitted to graze will be increased. No change will be 
made in the general scale of charge, but in certain cases local changes 
will be made to equalize the rate. 
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To give the stockmen the very best possible use of the National 
Forest ranges, special effort will be made to encourage the organiza- 
tion of associations, so that through advisory boards the stockmen 
may assist in the settlement of matters affecting their interests. 
Through cooperative work great improvement can be made in the 
condition of the ranges and the method of using them, and the result 
will be beneficial to all interests concerned. 

DEVELOPMENT. 

FORAGE INVESTIGATIONS. 

Because of the urgent need for improvement in the production of 
forage upon ranges which have been injured by overgrazing, the ques- 
tion of reseeding received special attention during the past year. In- 
vestigations were commenced in cooperation with the Bureau of Plant 
Industry to discover under what conditions and in what localities it 
will be possible to secure natural reproduction of the valuable forage 
grasses and plants, and also how and where it will be possible to plant 
new seed successfully. 

WORK OF THE ENSUING YEAR. 

Studies will be made of the manner in which stock is now being 
handled upon:-the ranges, with a view to stopping any unnecessary 
damage and ascertaining during what pericd each range can be used 
with the most economy, and also of the life of the grasses and plants 
to learn how to secure natural reseeding of the ranges. 

Experiments will be made in fencing certain ranges and in trying 
new methods of handling stock within the pastures. Experiments 
will also be made in planting both natural and imported seed upon 
sections of the.range which will be open to grazing, as well as upon 
fenced areas, from which stock will be excluded. 

It is expected that by the close of the next fiscal year it will be pos- 
sible to report the results of the first season’s investigations and ex- 
periments. 

PRODUCTS. 

In each of the three offices of this Branch—Wood Utilization, Wood 
Preservation, and Publication—the volume of work handled was 
greater and the results obtained were better than ever before. 

WOOD UTILIZATION. 

The Office of Wood Utilization is rapidly becoming a recognized 
authority throughout the United States upon the subjects which it 
handles. Its efforts to ascertain the amount of the annual drain 
upon our forests and to point out the most economical means of utiliz- 
ing forest products are doing much to bring about a public realiza- 
tion of the necessity for taking prompt and vigorous measures to in- 
sure a future timber supply. 

WooD CHEMISTRY. 

The work on zinc estimations, to discover the penetration of zine 
chlorid in treated timber, was completed, and analyses were also 
made of a number of samples of treating-plant solutions. 
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The physical properties of creosote oils were carefully studied, with 
a view to perfecting methods for grading creosotes and detecting the 
presence of substances other than the distillates from pure coal tar. 
Methods for the detection of oils of the paraffin series in the pres- 
ence of creosote and for estimating the moisture in creosoted wood 
were worked out. 
A study to determine the variation of the soluble constituents of 

chestnut during the different seasons of the year, and the rate at 
which these materials leach from the cut timber, was begun. 
Wood distillation was studied at the leading commercial plants in 

both the North and the South. Particular attention was given to the 
possibility of utilizing waste material by means of distillation, and 
the uses of the resulting products. A laboratory study was made of 
the turpentine obtained by the distillation of southern pine, which 
lays the foundation for scientific methods of grading it. 

The technical methods of analyzing tanning materials received at- 
tention, and a study in cooperation with a San Francisco lumber 
company to determine the amount of tannin present in the waste 
from redwood lumbering was begun. 

The equipment of the wood-pulp laboratory at South Boston was 
completed. The woods from which pulp was prepared include red 
spruce, white fir, loblolly pine, scrub pine, tupelo, hemlock, tamarack, 
_and cypress. It was shown that all of these woods can be made to 
yield a merchantable pulp. The samples obtained were in some cases 
superior to ordinary commercial grades of unbleached pulp. 

COMPUTING, 

The section of computing received and tabulated a very large vol- 
ume of data, including 21,000 log tallies, 11,850 tree analyses, 1,980 
acre surveys, 590 sample plots, 10,100 card schedules, monthly weights 
for twelve months, of 1,550 poles, 10,000 ties, and 10,000 cross-arms 
and computations for 1,250 timber tests. Miscellaneous work in- 
cluded the checking of scale books, for timber sales on the National 
Forests, and numerous less important items. 

The compiling and editing of forest tables covering all measure- 
ments thus far collected has been undertaken, supplementary meas- 
urements to be collected during the coming field season, with a 
view to the preparation of tables of stand, growth, volume, and form 
for all the more important timber trees in the National Forests. 
Similar data for the important trees of the Southern, Central, and 
Northeastern sections will be compiled as soon as possible. 

DRAFTING. 

The section of drafting made maps and did general graphic work 
for 100 distinct projects, about 90 per cent of which were directly 
connected with the National Forests. The output for the year in- 
cluded 1,489 maps of different kinds and 302 miscellaneous draw- 
ings. Map files for reference were also kept. Maps of the National 
oes were prepared for publishers of maps and school geogra- 
phies. 
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TIMLER TESTS. 

Information on the mechanical and physical properties of wood 
is in strong demand. The structural timber tests were put to im- 
mediate use by the American Railway Engineering and Mainte- 
nance of Way Association and the American Society for Testing 
Materials in drawing up standard specifications of such timbers. 
The work promoted interest in a more scientific use of wood, which 
is synonymous with a more economical use. 

The tests were made at laboratories run in cooperation with Yale 
University, Purdue University, the University of California, the 
University of Oregon, and the University of Washington. To co- 
ordinate closely the work of these different laboratories an office hav- 
ing general supervision over all the work was established at Wash- 
ington early in 1907. 

WorK COMPLETED DURING THE YEAR—There were made during 
the year 10,726 mechanical tests, of which 1,871 were in bending, 
7,957 in compression, and 898 in shearing. 

These tests developed, among other facts, that white fir and Engel- 
mann spruce have about the same strength as eastern spruce, while 
lodgepole pine is almost as strong as loblolly pine; that in small pieces 
sound dead timber of these species has about 85 per cent of the 
strength of live, and that these woods are suitable for many purposes 
for which more valuable woods are now being used; that various 
species of eucalypts compare favorably in strength with our strong- 
est native woods, and will probably make suitable material for 
vehicles and implements; that insulator pins of live oak and rock 
elm have, respectively, 75 and 65 per cent of the strength of locust 
pins; that in railroad ties of white and red oak, loblolly pine, hardy 
and common catalpa, and chestnut, with spikes of the common, chan- 
neled, and screw types, the channeled spike has 12 per cent’ more 
holding power than the common spike and the screw spike about 
twice that of the common spike, while white oak has the greatest 
holding power of the species tested; that western hemlock timber 
has much structural merit, being a little stronger than loblolly pine; 
and that Norway pine is weaker than tamarack, and both are weaker 
than Douglas fir, longleaf pine, loblolly pine, and western hemlock. 

Tests of loblolly pine bridge stringers secured, with the previous 
work upon this species, sufficient data to form the basis of an au- 
thoritative future report upon its mechanical and physical proper- 
ties. Data were secured as to the effect of knots and other defects, 
rate of growth, specific gravity, proportion of summerwood, and vari- 
ous other qualities on the strength of large Douglas fir timbers. 
Tests on vehicle woods covered spokes, axles, wagon and cultivator 
poles, and buggy shafts, and developed that the discrimination made 
by the trade against red hickory is not justified in so far as its 
strength is concerned. Tests on wagon axles showed the relative 
value of maple and hickory, and the benefits derived from various 
forms of trussing. The results of these tests will enable vehicle 
manufacturers to use material more economically and assist them to 
find satisfactory substitutes for woods that are now hard to secure. 

Tests to determine the fiber-saturation point and moisture strength 
relations for loblolly pine, Douglas fir, Zucalyptus globulus, western 
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hemlock, tamarack, and Norway pine furnished helpful information 
on the amount and influence of water absorbed by different woods, 
and establish that wood does not begin to shrink until its moisture 
content is reduced below the saturation point: The per cent of 
moisture which suffices to saturate the cell walls of wood varies 
between 20 and 30. 

The studies now being carried on include tests of the strength of 
several species of wood when subjected to reversal of stress, the 
results of which are expected to throw light upon the question of 
fatigue in telephone and telegraph poles; investigation of the effect 
of various drying and treating processes upon the strength of wood, 
including treatments in which superheated steam is used, and dry- 
air treatments in which high temperatures and air at high pressures 
are used; studies of various other problems connected «vith the 
moisture content of wood; tests of small specimens of wood under 
dead loads, from which it is hoped to derive factors enabling the 
engineer to apply results obtained from tests under gradual loading . 
to the design of structures subjected to dead loads; further tests of 
California eucalypts, including some important new species; and 
work on the shrinkage factors of Douglas fir, western hemlock, and 
several other western woods. The testing of western hemlock is still 
in progress, and tests are being continued to determine the strength 
of timber obtained from the National Forests. 

STATISTICS. 

During the early part of the fiscal year the compilation of the 
statistics of forest products collected during the preceding year was 
completed and published. On January 1, 1907, the collection of 
these annual statistics of forest products was transferred to the 
Bureau of the Census, under a cooperative plan which greatly 
increased the efficiency of the work. In 1906 reports were received 
from less than 12,000 lumber manufacturers; in 1907 from more 
than 21,000 manufacturers, with corresponding increases in other 
lines. The information concerning the annual drain upon the for- 
ests of the United States is now far more complete than ever before. 
The National Lumber Manufacturers’ Association continued its coop- 
eration in the statistical work, and has taken an active part in 
collecting the data. Preliminary circulars showing the total produc- 
tion of lumber, lath, and shingles, the consumption of tanbark, cross- 
ties, pulpwood, telegraph and telephone poles, and the wood used 
in the manufacture of tight and slack cooperage stock, veneer, and 
for distillation during 1906 were recently issued. The final reports 
are being prepared. 

SPECIAL STUDIES. 

A special study of dead and mature timber on the National Forests 
involved field investigations in the Battlement Mesa, Beaver, Gun- 
nison, Holy Cross, Jemez, Medicine Bow, Montezuma, Pecos River, 
Pikes Peak, White River, and Uinta Forests. 

A. statistical study of the uses of wood was made by securing 
reports from the leading manufacturing concerns on the amount and 
kinds of wood used by them for various purposes. Current quota- 
tions of the market prices by grades of all the commercial kinds of 
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lumber in the United States were compiled at short intervals. Stump- 
age prices were obtained for the different commercial species through- 
out the United States, furnishing data especially useful to the Serv- 
ice in its timber sales. 
Addresses were delivered before 19 meetings of lumber manufac- 

turers, wood users, and engineers. Thirteen trade bulletins furnished 
short statements of the scientific and practical results of investiga- 
tions, and were widely used by the trade and technical journals. 

WORK OF THE ENSUING YEAR, 

The section of wood chemistry will study wood preservatives, wood 
distillation problems, and pulpwood. There are great possibilities 
in the utilization of wood waste by chemical means, and the Forest 
Service will energetically seek their development. To secure in- 
creased efficiency in administration and operation, the chemical lab- 
oratory will be brought from New Haven and the pulp laboratory 
from Boston to Washington, where they will be combined under one 
roof. The possibility of profitably distilling fat Douglas fir will be 
studied on the ground, and in the South field work will seek methods 
of properly refining and grading yellow pine distillation products 
under commercial conditions. The leading yellow-pine manufactur- 
ers have offered to contribute toward this work. 

Besides computing forest tables, timber tests, seasoning experi- 
ments, tree measurements, and other lines of Service work, the section 
of computing will gather in the field supplementary measurements 
on Douglas fir, sugar pine, and possibly several other Pacific Coast 
species. 

The section of wood uses will continue to secure accurate and 
authoritative data upon the uses, properties, and market conditions 
of the commercial timbers of the country, and also to develop fields 
of usefulness for timber that is at present largely wasted. The 
mechanical and physical properties of redwood timbers and of the 
California tanbark oak, large quantities of which are at present 
being cut for the bark only, will be studied. The work upon Cali- 
fornia eucalypts will be continued. 

The study of the effect of different methods of drying and treating 
woods will be continued and the tests of Douglas fir car sills will be 
completed. It is expected to begin a series of tests upon creosoted 
Douglas fir and yellow pine bridge stringers in cooperation with 
some of the leading railroad companies. Tests upon shortleaf pine 
from Arkansas comparable with those already made upon loblolly 
and longleaf pine will establish the relative values of these three 
important southern woods. 

Field studies upon the market conditions and the uses of some 
of the timbers found in the National Forests will be supplemented 
by tests made with the special purpose of demonstrating the useful- 
ness of species which are now regarded with little favor. Work has 
been started on incense cedar, amabilis fir, and western larch. 

WOOD PRESERVATION. 

While the field of wood preservation in the United States is broad- 
ening, the principles of the different processes are now agent 
closer scrutiny. The Forest Service is looked to for reliable an 
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impartial information. It has been able to discourage fraudulent 
methods and the investment of capital in processes founded on an 
unsound basis, and now largely directs the trend of investigations 
and practice in this country. It has obtained results of practical 
value to the small consumer by the discovery of a simple and prac- 
tical method for preserving Tine posts, shingles, and other farm 
timbers. The entire expense of extensive investigations is borne by 
the cooperators. 

Study of the general subject of wood preservation involves attack 
upon a series of subordinate problems which center in the seasoning 
of wood. Precise knowledge of the rate at which seasoning takes 
place and the effect of such modifying factors as previous water-soak- 
ing, different methods of exposure to the air, time of year when the 
timber was cut, and the conditions. under which it was grown, is 
essential in order to devise the best practical methods of preserving 
wood. All of the experimental timber collected in connection with: 
the projects was weighed at regular intervals. A considerable por- 
tion of it was accurately measured when freshly cut, when partially 
seasoned, and when air-dry—and in this way exact data on the shrink- 
age and the rate of seasoning were obtained. After treatment the 
material experimented upon was in each case put into service under ° 
conditions which will test the relative preserving power of the differ- 
ent processes. 

WORK COMPLETED. 

The following work was completed during the year: 
Experiments in seasoning and treating arborvitee telephone poles 

at Escanaba, Mich., in cooperation with the American Telephone and 
Telegraph Company, and chestnut poles at Parkton, Md., in coopera- 
tion with the same company, resulted in a practical method for treat- 
ing these poles on a commercial scale. : 

Experiments on yellow pine cross-arms at Norfolk, Va., made it 
possible to devise a system for handling, grading, seasoning, and 
treating this and similar classes of material which will insure cheaper, 
stronger, and more durable timber. 

Experimental treatment of hemlock and tamarack cross-ties at the 
plant of the Chicago and Northwestern Railway Company, under 
cooperation with the company, resulted in a complete series of recom- 
mendations for the handling and treatment of the ties from the time 
they leave the woods until they are finally placed in the track. A 
marked improvement in the efficiency of the plant has followed, 
though there has not yet been time for all the recommendations to be 
put into effect. 

Seasoned Douglas fir, western larch, and giant arborvite ties, part 
of which had been treated, some with creosote and some with zine 
chlorid, were laid in the track of the Northern Pacific Railway Com- 
pany for a test of durability and of the effectiveness of different 
kinds of tie plates and other devices for reducing mechanical wear 
by the rails. 
Dead lodgepole pine fence posts from the Henrys Lake National 

Forest were treated with creosote in an open iron tank to discover the 
most efficient process at the lowest cost. The work was very success- 
ful and will have practical value to the ranchers and other timber 
users of the region. 
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_ The study of wood paving terminated with the laying, in coopera- 
tion with the city of Minneapolis, of an experimental pavement com- 
posed of different woods laid in different ways. . 

WORK IN PROGRESS. 

On the following projects work is in progress: 
In California experiments were made in seasoning poles of eucalyp- 

tus, western yellow pine, and giant arborvite from Washington. Yel- 
low pine poles were treated by the open-tank process, with ¢xcellent 
results. The attempt to regulate the absorption of the oil was partic- - 
ularly successful, and a penetration of from 2 to 4 inches was secured 
at will. The experiments aroused great interest among both owners 
and consumers of structural timber in California, and promise not 
only to promote a more conservative utilization of the present timber 
supply, but also to bring into use new species, which, untreated, are 
not suited for structural use. 

The study of the handling, seasoning, and treatment of mine tim- 
bers, begun last year in cooperation with companies in the anthracite 
region of Pennsylvania, has opened a field of importance. Artificial 
preservation of mine timbers had previously been thought to be im- 
practicable. The Forest Service devised a simple and inexpensive 
treatment, and conclusively proved its economy. Among the preserv- 
atives used were common salt, magnesium chlorid, zine chlorid, car 
bolineum, and many different grades of creosote. The open-tank 
method of treatment proved the most satisfactory, though brush ap- 
plications were found of value when more thorough impregnation is 
impracticable. Large and quick results in promoting economy in the 
use of timber and increased knowledge of how to preserve wood ef- 
fectively are looked for. The cooperating company is now erecting a 
plant, designed by the Forest Service and erected under its supervi- 
sion, for commercial treatments. 

The protection of wood employed in various marine uses against 
borers was taken up. Creosote was found to be the best protective 
agent that has been used. Plans are now drawn up for cooperative 
study of methods of treating timber used in building barges, scows, 
lighters, and other craft, both fresh and salt water, and for piling. 
A study of the manufacture of distillates of coal and petroleum 

tar oils, and of the effect on the composition of creosote of the differ- 
ent methods used, secured better knowledge of the grades of creosote 
on the market and the precautions which must be taken to avoid 
adulterated or inferior oils. The subject intimately concerns the 
success of wood preservation in the United States. 
Work is under way to compile and index all extant seasoning and 

treating data. 
Addresses were made before the annual meetings of the Wood Pre- 

servers and the American Railway Engineering and Maintenance of 
Way associations, and before the Philadelphia and Reading Coal and 
Tron Company Employees’ Association. 

WORK OF THE ENSUING YEAR. 

The lines of work now in hand will be continued. Simple and 
economical methods of preserving telephone and telegraph poles, 
cross-ties, mine timbers, vineyard stakes, and all other timbers exposed 
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to rapid decay, the supplies of which are drawn from National For- 
ests, will be sought. Success will enhance the value of the National 
Forests by opening up uses for dead timber and timber of in- 
ferior species. In cooperation with the agricultural departments 
of several Southern and Middle Western States experiments and 
demonstrations will be conducted in preserving for fence posts and 
other farm purposes such easily decaying species as loblolly pine, cot- 
tonwood, and willow, which are plentiful where the more durable 
woods have been exhausted or never grew. Preservation by an 
adaptation of the open-tank method is so simple and inexpensive as 
to permit every farmer to erect a tank and treat his own timber. 

PUBLICATION. 

The office received for review 102 manuscripts, aggregating 3,712 
typewritten pages. Of these, 66 were submitted for publication, 2 
were returned to the authors for revision, 8 were unavailable for publi- 
cation, and 31 are in the office. There were printed 61 new publica- 
tions, with a total of 2,109,000 copies, reprints of 48 circulars, 11 Year- 
book extracts, 10 bulletins, 1 annual report, and 1 manual, with a total 
of 497,100 copies, and revisions of 4 circulars, with a total of 342,000 
copies. 
The office prepared 25 original articles, 16 press bulletins, with 

a total of 130,000 copies printed, and 14 trade bulletins, of which 
about 3,000 copies were printed. 

Schemes for the distribution of all publications are now prepared 
in this office. Copies of all publications issued, except bulletins, of 
which the editions authorized by law were so small as to prohibit it, 
were sent to a special mailing list of 5,187 names. By the use of a 
general classified mailing list of over 693,000 names, descriptive 
notices of bulletins, enone of information, and other publications 
of general interest were sent to those concerned in the subject-matter 
of the publications. 

Educational work, which is in charge of the Office of Publication, 
re further extended through addresses made before 158 meetings in 
32 States. 

WORK OF THE COMING YEAR. 

Besides continuing the lines of work of the past year, cooperation 
will be sought with school-teachers and officers of public instruction 

_ to broaden the work in education. Publications for the use of 
teachers will be prepared. 

i O 
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LETTER OF TRANSMITTAL 

U. S. DeparTMENT OF AGRICULTURE, 
Forest SERVICE, 

Washington, D. C., March 15, 1909. 
Sir: I have the honor to transmit herewith, for publication as a Farmers’ Bulletin, 

Part II of A Primer of Forestry, bearing the subtitle Practical Forestry. This matter 
was published in 1905 as Part II of Bulletin 24 of the Forest Service, for which there 
is a great and continuing demand. To meet this demand Part I has already been 
issued as Farmers’ Bulletin 173, and the issuance of Part II in similar form will make 
the entire bulletin available for general distribution. The number of illustrations 
has been considerably reduced. 

Respectfully, 
GirrorD Pincuot, Forester. 

Hon. James WIitson, 

Secretary of Agriculture. 
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A PRIMER OF FORESTRY. 

PART II: PRACTICAL FORESTRY. 

FOREST MANAGEMENT. 

THE SERVICE OF THE FOREST. 

Next to the earth itself the forest is the most useful servant of man. 
Not only does it sustain and regulate the streams, moderate the winds, 
and beautify the land, but it also supplies wood, the most widely used 
of all materials. Its uses are numberless, and the demands which are 
made upon it by mankind are numberless also. It is essential to the 
well-being of mankind that these demands should be met. They 
must be met steadily, fully, and at the right time if the forest is to 
give its best service. The object of practical forestry is precisely to 
make the forest render its best service to man in such a way as to 
increase rather than to diminish its usefulness in the future. Forest 
management and conservative lumbering are other names for prac- 
tical forestry. Under whatever name it may be known, practical 
forestry means both the use and the preservation of the forest. 

THE USES OF THE FOREST. 

A forest, large or small, may render its service in many ways. It 
may reach its highest usefulness by standing as a safeguard against 
floods, winds, snow slides, moving sands, or especially against the 
dearth of water in the streams. A forest used in this way is called a 
protection forest, and is usually found in the mountains, or on bleak, 
open plains, or by the sea. Forests which protect the headwaters of 
streams used for irrigation, and many of the larger wind-breaks of the 
Western plains, are protection forests. The Adirondack and Catskill 
woodlands were regarded as protection forests by the people of the 
State of New York when they forbade, in the constitution of 1895, the 
felling, destruction, or removal of any trees from the State Forest 
Preserve. 
A farmer living directly on the produce of his land would find his 

woodlot most useful to him when it supplied the largest amount of 
wood for his peculiar needs, or the best grazing for his cattle. A rail- 
road holding land which it did not wish to sell would perhaps find it 
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most useful when it produced the greatest number of ties and bridge 
timbers. In both cases the forest would render its best service by 
producing the greatest quantity of valuable material. This is the 
central idea upon which the national forests of France are managed. 

The greatest return in money may be the service most desired of 
the forest. If a farmer wished to sell the product of his woodlot 
instead of consuming it himself, his woodland would be useful to him 
just in proportion to its net yield in money. This is true also in the 
case of any owner of a forest who wishes to dispose of its product, 
but who can not, or will not, sell the forest itself. State forests, like 

Fic. 1.—Wind-breaks of Lombardy poplar, intended to protect orchard trees against wind and moving 

sand, near The Dalles, Oregon. 

those in the Adirondacks, often render their best service, in addition 
to their usefulness as protection forests, by producing the greatest net 
money return. 

Regarded as an investment of capital, a forest is most useful when 
it yields the highest rate of interest. A forest whose owner could sell 
it if he chose, but prefers to hold it as productive capital, is useful in 
proportion to the interest it yields on the money invested in it. Thus, 
an acre of sprout land may be worth only $5, while the investment in 
adjoining land stocked with old trees may be $50 an acre. This is 
the view which controls the management of state forests in Germany. 
Lumbermen also regard timber land as an investment, but usually 
they take no care except for the yield at the moment. They disre- 
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gard the future yield altogether, and in consequence the forest loses 
its capital value, or may even be totally destroyed. Well-managed 
forests, on the other hand, are made to yield their service always with- 
out endangering the future yield, and usually to its great advantage. 
Like the plant of a successful manufacturer, a forest should increase 
in productiveness and value year by year. 

Fig. 2.—Scene in the Sihlwald, the town forest of Zurich, Switzerland, from which its owner desires the 

greatest net money return. 

Under various circumstances, then, a forest may yield its best 
return in protection, in wood, grass, or other forest products, in 
money, or in interest on the capital it represents. But whichever of 
these ways of using the forest may be chosen in any given case, the 
fundamental idea in forestry is that of perpetuation by wise use—that 
is, of making the forest yield the best service possible at the present 
in such a way that its usefulness in the future will not be diminished, 
but rather increased. 
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FOUR REQUIREMENTS FOR THE BEST SERVICE. 

A forest well managed under the methods of practical forestry will 
yield a return in one of the ways just mentioned. There are, how- 
ever, four things a forest must have before it can be in condition to 
render the best service. 

The first of these is protection, especially against fire, overgrazing, 
and thieves, for without such protection no investment is secure and the 
most skillful management is of little effect. 

Fig. 3.—Vigorous reproduction along the edge of aforest. Germany. 

The second is strong and abundant reproduction. A forest without 
young growth is like a family without children. It will speedily die 
out. 

The third requirement is a regular supply of trees ripe for the ax. 
This can be secured only by the right proportion of each of the smaller 
sizes constantly coming on in the growing forest. Thus, a farmer in 
need of fuel might be much inconvenienced to find no trees on his 
woodlot big enough for cordwood, and it would not help him to know 
that twenty years later he would have an oversupply. In the same 
way a larger forest may yield only a very irregular and unsatisfactory 
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product if at one time there are too many ripe trees and at another 
too few. For example, if 100 acres become fit to cut this year, and 
200 next year, and after that none at all until 500 acres become ripe 
fifteen years later, it is easy to see that the yield would come at very 
irregular and perhaps very inconvenient times. But a forest of 10,000 
acres, composed of 100 even-aged groups of trees of every age from 
1 to 100 years, each group 100 acres in extent, would plainly be able 
to furnish every year 100 acres of 100-year-old trees ready for the 
ax. Insuch a forest the right proportion of young trees would always 
be coming on. 

The fourth requirement is growing space enough for every tree, 
so that the forest as a whole may not only produce wood as fast as 
possible, but the most valuable sort of wood as well. If the trees 
stand too far apart, their trunks will be short and thickly covered 
with branches, the lumber cut from them will be full of knots, and its 
value will be small. If, on the other hand, the trees stand too closely 
together, although their trunks will be tall and clear of branches, 
they will be small in diameter, and for that reason low in value. 
With the right amount of growing space, trees grow both tall and of 
good diameter, and their trunks supply lumber of higher price because 
it is wide and clear. 

THE YIELD OF A FOREST. 

One of the central ideas of forestry is that the amount of wood 
taken from any healthy forest and the amount grown by it should 
be as nearly equal as possible. If more grows than is cut, then the 
forest. will be filled with overmature, decaying trees; but if more 
wood is cut than is grown, then the supply of ripe trees will be ex- 
hausted, and the value of the forest will decline. To make the cut 
equal to the growth does not mean that the volume of wood grown 
each year on every acre should be cut from that acre, but that the 
total growth of all the acres, for one or for a number of years, should 
be cut from the forest in the corresponding period. Thus, if the 
growth or increase is 100 cords a year, that amount might be harvested 
yearly by cutting every tree on a small area, by cutting fewer trees 
per acre on a larger area, by distributing the cut every year over the 
whole surface of the forest, or by cutting 1,000 cords in any one of 
these ways once in ten years. 

There are many different methods of finding what is the annual 
increase of wood in a forest. One of the simplest is to count the 
number of trees upon an acre and select an average tree, then to cut 
it down, measure its cubic contents, and find its age by counting the 
annual rings. That done, the yearly increase of the average tree 
may be found by dividing its cubic contents by the years of its age. 
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Finally, since we have found the yearly increase per tree and the 
number of trees per acre, it is easy to find the average yearly increase 
per acre. It is unfortunate that this simple and easy process is not 
always reliable, because it is hard to find either an average acre or 
an average tree. 

The yield of a forest is the amount of wood that is taken from it 
in a given time. When a forest is put under conservative manage- 
ment, one of the most important steps is to decide how much timber 
can safely be taken from it; in other words, to determine the yield. 
There are three principal ways of doing so. 

The first, and the least used, is to fix the yield at a certain num- 
ber of mature trees. By this plan the yield of a certain forest might 
be 100 pines, 260 spruces, and 180 hemlocks, each of a given diam- 
eter, every year. 

The second way is to fix the yield at a certain amount or volume 
of wood. Thus, the yield of a large forest might be fixed at 25,000,000 
feet board measure every ten years, and that of another smaller 
one at 750 cords every year. 

The third way is to settle upon a certain number of acres to be 
cut over yearly or once in a given number of years. By this method 
the yield of a forest of 600 acres might be fixed at 6 acres of mature 
timber a year, and that of another at 300 acres every twenty-five 
years. The time between two successive cuttings on the same area 
must be long enough to allow the young trees left standing to mature. 
That time is found by studying the rate of growth in diameter. 

This method -of determining the yield by area is much the most 
practicable of the three for the forests of the United States, and in 
general it is the simplest and most widely useful of all, because it 
does away with the difficult task of determining the yearly increase 
in wood. 

The objects in handling forests are so varioys that sometimes no 
single one of these methods is satisfactory, and then combinations 
of them are of great use. Thus, by combining the method by volume 
and the method by area the annual yield of a forest might be estab- 
lished at 250 board feet per acre. This yield might be cut from the 
forest every year, or it might be allowed to accumulate for twenty 
years, and then 5,000 board feet per acre might be cut. 

SILVICULTURAL SYSTEMS. 

After the yield has been found it must be cut not only without 
injury to the future value of the forest, but in such a way as to in- 
crease its safety and usefulness. To this end certain ways of handling 
forests, called silvicultural systems, have grown up. They are based 
on the nature of the forest itself, and are chiefly imitations of what 
men have seen happen in the forest without their help. 
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From the point of view of forest management, one of the princi- 
pal differences between trees is whether they spring directly from 
seed or are produced as sprouts from stumps or roots already in the 
ground. A forest composed of seedling trees is called a seed forest, 
or more commonly but less suitably, a seedling or high forest. One 
composed of sprouts is spoken of as a sprout or coppice forest, or, 
more often, simply as coppice, or as sprout land. Seed forests are 
usually composed of coniferous trees, which rarely sprout, or of 
broadleaf trees allowed to reach large size. Sprout forests are com- 
mon wherever broadleaf trees are cut while they are still young, for 

Fia. 4.—Seed forest of fir in Washington. 

the sprouting power usually diminishes with age. Sprouts never 
reach so great a height and diameter as seedling trees, although in 
youth they grow much faster; and they are apt to be unsound, be- 
cause the old stumps decay and infect the sprouts which spring from 
them. 

Simple coppice.—It oftens happens, as in Pennsylvania or New 
Jersey, that a fire sweeps over the second-growth hardwood lands 
and kills all the young trees down to the ground; but the roots 
remain alive, and from them spring young sprouts about the bases 

‘of the burned trunks. After several years a second fire may follow 
and kill back the sprouts again, and other fires may continue at 
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10 PRACTICAL FORESTRY. 

intervals to burn over the land, each followed by a new crop of 
sprouts. When a farmer does with the ax what is often done by fire 
he is using the system of simple coppice. Let us suppose a farmer 
has a woodlot covered principally with chestnut sprouts which he 
wants to manage for the steady production of railroad ties. He 
knows that chestnut sprouts are usually large enough for ties at the 
age of 35 years. In order to insure a steady yield of trees fit for ties, 
he divides the whole woodlot into thirty-five parts of equal productive 
capacity, and cuts one part clean every year. All the new sprouts 
that spring up on the part cut in any year are of the same age. At 
the end of thirty-five years, when the whole woodlot has been cut 
over, the thirty-five parts form a series of even-aged groups of sprouts 
from 1 to 35 years old. Every year the sprouts on one part reach 
the age of 35 years and are ready for cutting. 

Simple coppice is a very useful silvicultural system, and the easiest 
of all to apply. The chief requirements for its success are good 
reproduction from the stumps, proper thinning (where thinning can 
be made to pay), and enough young seedlings among the sprouts to 
replace exhausted stumps with vigorous young ones. Stumps from 
which the sprouts have been cut many times finally grow weak and 
lose their power of sprouting. 

In cutting sprouts it is important not to loosen the bark on the 
stumps, for that impairs their sprouting power, and to make the cut 
as near the ground as possible. Stumps cut level with the surface 
sprout best of all. In simple coppice, well handled, the reproduction 
takes place of itself without the need of further attention from the 
forester. 
Many thousands of acres of American woodland, especially in New 

England, New York, Pennsylvania, and New Jersey, and in other 
places where chestnut is the principal tree, are treated under a rough 
system of simple coppice. 

Stored coppice.—Among the trees which will produce only fuel, 
fence posts, or railroad ties there often stand in a woodlot others 
which would yield much larger returns if they were allowed to reach 
a greater age and size than the trees about them. If there were some 
white oaks scattered through the chestnut coppice just described, it 
might be well to let them grow large enough for the production of 
high-priced material like quartered oak lumber. In that case it 
would be necessary at the time of cutting the sprouts to select and 
leave standing a certain number of white oaks on every acre. As 
many of them as survived the increased exposure to wind and sun 
following the sudden removal of their neighbors would remain as 
standards over the young sprouts. The white oak standards thus 
chosen would remain uncut during two, three, four, or sometimes 
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even five successive crops of sprouts, and would form stout trunks 
with little taper, clear-of branches almost to the full height reached 
by the sprouts. 

This is the silvicultural system called stored coppice, or some- 
times coppice under stamdards. The successful management of a 
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Fic. 5.—Yellow poplar sprout forest in Maryland. 

forest under it depends largely upon the choice of the standards. 
They should be seedlings, for seedlings make the best trees, or the 
most vigorous and healthy sprouts if seedlings can not be found, and 
they should be distributed as regularly as possible over the ground. 
The standards should be numerous enough at first to allow for 
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heavy loss from wind and shock when the sprouts are cut away, but 
they should never be allowed to suppress the lower story of growth. 

Stored coppice is a very useful system where the principal demand 
is for small material, like fuel, ties, and fencing, but where some 
large timber also is required. It was developed chiefly by the 
French, who use it with admirable results. 

Seed or high forest.—By far the most useful and important forests 
are, as a rule, those which spring directly from seed, such as the pine 
forests of the Southern States and the great hardwood forests of the 
Mississippi Valley. Such forests are called seed forests. The seed- 
forest systems are of many kinds, some of which are peculiarly 
adapted for the management of certain forests in the United States. 
Just as the sprout-forest systems are chiefly useful to produce fuel, 
posts, ties, and trees of small size, so the seed-forest systems are pro- 
ducers of sawlogs and large timbers. 

Regular seed forest.—When a tract of woodland is destroyed by 
fire in one of the Rocky Mountain States, it often happens that the 
seeds of the lodgepole pine are scattered over it by the wind in pro- 
digious numbers. The seeds germinate abundantly, seedlings spring 
up, and in a very few years a young even-aged forest of lodgepole 
pine covers the ground. As it grows older fires destroy patches of 
it here and there, and in time every patch is covered again with a 
younger generation of even age. After many years the forest which 
sprang up after the first fire has become broken into a number of 
even-aged patches without uniformity in size or regular gradations 
in age. 
Now let us suppose that this land was taken in hand by the Goy- 

ernment when the lodgepole pine first came in, and that the lodgepole 
reaches its maturity at 80 years. If the government forest officers 
had divided such a forest into eighty parts, and then had cut the 
timber from one part each year, after a time they would have had 
eighty divisions, each covered with even-aged forest, but differing 
in age among themselves from’ 1 to 80 years. Every year one part 
would reach the age of 80 years and would be cut, and evidently the 
other seventy-nine parts would always be stocked with trees from 1 
to 79 years old. 
When the trees on one of the eighty divisions just mentioned 

become ripe for the ax, provision must be made for a new crop. 
This would be a very simple matter if the forest on that djvision 
could be reproduced naturally in one year, but that is practically 
impossible. Such rapid reproduction can be got only by planting, 
which is chiefly useful in the United States for making new forests 
and restoring injured forests, not for renewing old ones. Reproduc- 
tion from the seed of the old trees is the only kind we need consider 
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here. In order to bring it about a few ripe trees are first cut down, 
to prepare a seedbed by giving light to the soil, and to fit the seed 
trees to bear more abundantly by giving the crowns more room. 
Then, when a good crop of seed is likely to appear, a few more trees 
are removed to give the future seedlings light enough for healthy 
growth, but not enough to expose them to danger from frost, drought, 
or the choking of grass and weeds, for young trees just starting in life 
are very sensitive and easily destroyed. Finally, as the young trees 
grow taller and stronger, what remains of the old crop is gradually 

Fic. 6.—Mixed forest in process of gradual reproduction. Sihlwald, Switzerland. 

cut away. When it is all gone, usually from ten to twenty years 
have passed since the reproduction cuttings were begun. 

This is the system of regular seed forest. It is difficult to apply, 
and unsafe except in experienced hands. It has often been necessary 
to plant large areas at great expense because reproduction cuttings 
in regular seed forest have failed. The transportation of the timber 
is frequently expensive, because it must be spread over a number of 
years. On the other hand, when it is well applied this system pro- 
duces the highest type of forest, full of tall straight trunks clear of 
branches, and consequently yields a high grade of timber and a large 
return in money. 
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14 PRACTICAL FORESTRY. 

Two-storied seed forest.—After a forest fire in Maine it frequently 
happens that the first tree to cover the ground is the popple, or quak- 
ing aspen. It is a slender, short-lived tree, intolerant of shade, with 
a light crown. After the popple has grown for some years, spruce 

A, j i: 

Fig. 7.—Reproduction obtained by process shown in figure 6. Sihlwald, Switzerland. 

seedlings spring up under the friendly cover, and rapidly follow the 
popple in height. There grows up in this way a forest composed of 
an upper and a lower story of growth, in which, as so often happens, 
the lower story is of more importance. 

The system of two-storied seed forest is useful when a tolerant tree 
like the spruce is to be grown under the shade of an intolerant tree 
like the aspen. In countries where forestry is well developed it is 
usual to plant young trees of tolerant species under older intolerant 
trees, to make a cover for the soil and to prevent the growth of grass 
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and weeds. Forests which closely resemble two-storied seed forests 
are common in the United States, but usually as the result of fire or 
careless cutting. Such are, for example, the forests of pine over oak 
in the southeastern United States, and of birch, beech, and maple 
under white pine in Michigan, Wisconsin, and Minnesota. It often 
happens, as in the case of the spruce and aspen, that both stories can 
not live on in good health together, and that the upper one must die 
or. be cut away if the lower is to prosper. 

Selection forest.—When a stand of aspen dies away from a young 
crop of spruce, the ground is no longer completely shaded, and there 
is light and room for other kinds of trees to come in. Thus, birch 
and maple seeds may be blown in by the wind and beechnuts carried 
and planted by squirrels, and eventually the pure stand of spruce is 
changed into a mixed forest of various ages. As the trees grow older, 
some of the spruce may be destroyed by beetles or thrown by the 
wind, and some of the broadleaf trees may die from fungous disease. 
Into the openings made by the death of older members of the forest 
fall the seeds from which younger members spring. So little by little 
the forest loses its even-aged character and there comes into existence 
what is called a natural or selection forest, in which trees of all ages 
are everywhere closely mixed together. Most virgin forests are 
selection forests. 

The silvicultural system called pure selection is applied to forests 
of this kind. It is used chiefly for protection forests in places where it 
is desirable to keep the cover always unbroken; elsewhere it is out 
of place. Under this system the annual increase of the forest must 
be found before the yield can be determined. (See p.7.) Then the 
fully mature trees are cut in every part of the forest every year. 
The cost of logging is high, for where single trees are taken here and 
there, roads or other means of transport must be very numerous and 
costly in proportion to the amount of the cut. 

Localized selection.—Logging under the system just mentioned is 
so expensive as to prevent its application in the United States, except 
for woods like cherry and black walnut, which have a special and 
unusual value. But if, instead of taking the yield from every part 
of a selection forest, a comparatively small area is cut over each year, 
the cost of logging may be very greatly reduced. Such a method is 
admirably adapted to certain forest regions in the United States, as, 
for example, to the Adirondack Mountains of New York, where the 
forest is composed equally of coniferous and broadleaf trees. The 
conifers are the more valuable, and among them the principal lumber 
tree is the spruce. 

The Forest Service has found by many careful measurements that 
if all spruce trees 12 inches and over in diameter are cut from certain 
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16 PRACTICAL FORESTRY. 

portions of the Adirondack forest, the younger spruce will grow up 
and replace the original stand of timber in about twenty years. 
But this will not happen unless the rules for cutting are faithfully 
observed, nor will it happen more than once unless enough old trees 
are left standing for seed. Such a forest may then be divided into 
twenty parts, and the merchantable timber about 12 inches in diam- 

Fig. 8.—Mimic pure selection forest, showing mixture of ages. 

eter may safely be cut from one division every year. By the time 
the last of the twenty divisions has been cut over, the first will have 
upon it a stand of mature spruce equal in quantity to that of twenty 
years before. The yield of the whole forest in spruce for a single 
year may be cut each year from one-twentieth of the whole area. 
If all the divisions were cut over five times in the life of a mature tree, 
then one-fifth of the standing timber would be taken from each 
division at each cutting. Thus, if it took one hundred years for a 
tree to become ripe for the ax, the cutting (at intervals of twenty 
years) would return five times during the life of the tree, at its twen- 
tieth, fortieth, sixtieth, eightieth, and one hundredth years. 

This is the system of localized selection. It is simple and easy to 
apply, and even if mistakes occur they are not apt to have dangerous 
consequences. It is very elastic and has many forms, and it is well 
adapted to many different kinds of forest. Logging is cheap, because 

358 



PRACTICAL FORESTRY. 17 

the area cut over in any one year is small, and the reproduction is 
provided for by natural seeding in the openings of the forest 

The group system.—It often happens that all the trees of a small 
group in the forest are killed by fire or insects at about the same 
time. In the opening thus made the ground is quickly covered with 
young growth, which extends back under the old trees as far as the 
light will permit. The seedlings are usually tallest, strongest, and 
most numerous directly under the middle of the opening, and gradu- 

Fig. 9.—Group of spruce under beech. Germany, 

ally decrease at the sides. If the wind should throw some trees at 
the edges of such an opening the young growth would gradually 
extend, and if the same thing should continue to happen in the end 
all the old trees would have disappeared and their places would have 
been taken by young growth. The group system is an imitation 
of this process. 
Under the group system openings are made here and there in the 

forest by cutting away ripe trees. As the reproduction proceeds, the 
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18 PRACTICAL FORESTRY. 

old trees about the openings are gradually cut away, and the groups 
of young growth, spreading from the original openings like drops of 
oil on water, finally meet. 

This is one of the simplest and most useful of all the systems, and 
when the openings are made small at first no other is so safe. It is 
especially adapted to small pieces of forest, such as woodlots, because 
it is simple, and because it assures the safety of the forest even with 
very little skill or care on the part of the owner. 

The strip system.—In nearly every wooded region of the United 
States a tornado occasionally destroys the trees in a long and narrow 
belt through the forest. Fire often follows and clears the strip by 

Fic. 10.—Mimic forest, showing distribution of young growth under the group system. 

burning up the fallen timber. Seeds then fall in the opening, carried 
from the trees on either side, the seeds germinate and grow, and the 
reproduction of the forest takes place. 
When the ax takes the place of the tornado and the timber is logged 

instead of being burned, the strip system is applied. Reproduction 
follows from trees on either side, as before. The strip system consists 
in cutting long narrow openings in the mature timber instead of the 
circular openings of the group system, to which it is similar in many 
ways. It is simple and effective when natural reproduction is good, 
and well suited for extensive operations in places where careful work 
is impossible. The strips are usually not over 100 yards in width. 
Where the soil is dry, they are run east and west to protect the young 
growth against the sun, and are comparatively narrow. If there is 
serious danger of windfall, they lie at right angles to the direction of 
the wind. 
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These are the most important of the silvicultural systems. They 
have many modifications, and indeed each forest may require a 
special form of its own, which must be devised or adapted for it by 
the forester. But whatever the form, the object is always to use the 
forest and provide for its future at the same time. 

Improvement cuttings.—Very many forests in the United States, 

and especially many woodlots, are in poor condition and unfit for the 
immediate application of any silvicultural system. They need to be 
put in order, and for that purpose improvement cuttings are usually 
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Fic. 11.—Spruce managed under the strip system. Southern Russia. 

required. In the end these cuttings should remove all trees which 
the forest is better without, but they should be made gradually, so 

as not to open the cover too much and expose the soil to the wind and 

the sun. In general, it is unwise to cut more than 25 per cent of the 

poles and older trees in a dense mature forest, or to cut oftener on 

the same ground than once in five years. Improvement cuttings of 

course should never fall on trees which are to form the future crop, 

but they should remove spreading older trees over promising young 

growth; poor trees which are crowding more valuable ones; unsound 

trees whose places will be taken by others of greater value, or which 

are themselves becoming less valuable from year to year; and seed 
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duction of more useful kind is well assured. The great majority of 
trees of undesirable species likely to reproduce themselves, if repro- 
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The crooked old chestnut, in the center, in 

particular should be removed. 
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woodlots need such cutting, and when they do, whatever wood is taken 

3 
from them should be cut in this way. 

Fig. 12.—Mixed forest in need of an improvement cutting. 



PRACTICAL FORESTRY. 91 

WORK IN THE WOODS. 

The products of the forest are among the things which civilized 
men can not do without. Wood is needed for building, for fuel, for 
paper pulp, and for unnumbered other uses, and trees must be cut 
down to supply it. It would be both useless and mistaken to try to 
stop the cutting of timber, for it could not cease without great injury, 
not to the lumbermen only, but to all the people of the nation. The 
question is not of saving the trees, for every tree must inevitably die, 
but of saving the forest by conservative ways of cutting the trees. 
If the forest is to be preserved, the timber crop now ripe must be 
gathered in such a way as to make sure of other crops hereafter. 

In general, it is true that the present methods of lumbering are 
unnecessarily destructive and wasteful. This is not because lum- 
bermen are more greedy of gain or less careful of public interests than 
other business men, for they are not. It happens partly because in 
this country, compared with France and Germany and other densely 
populated regions, there is so much timber in proportion to the popu- 
lation that it does not pay the lumberman to take anything more 
than the better parts of the trees he fells. The lumberman can not 
do his work unless he does it at a profit, and he must do it, for lumber 
is indispensable. Consequently, although much of the waste in lum- 
bering is not only unnecessary but actually costly to the lumberman, 
for the present it is impossible to avoid waste altogether. It will be 
easier to do so when the methods and advantages of conservative 
lumbering, which is forestry, are better known to the American 
lumbermen, and are therefore in more general use. Although rough 
conservative methods have often been practiced in the past, the 
success of the lumbermen who made the trial was generally but par- 
tial, because their knowledge of the forest was partial also. They 
were often deceived by underestimates of the capacity for tree growth 
of the lands they were handling, because accurate measurements were 
wanting, and they seldom made full use of the reproductive power of 
the forest. More recent attempts, based on better knowledge, have 
been successful in almost every case. 
Lumbermen in America are second to none in skill and ingenuity, 

in the perfection of their tools, and in the effectiveness of the methods 
they have devised. The nations of Europe, although they have given 
far more attention to forestry than we, are very much behind the 
United States in these respects. So it is not surprising that Ameri- 
cans have been slow to change their methods, especially when methods 
and lumbermen alike have often been attacked as wrongly and intem- 
perately as the foreign methods have been praised and recommended. 
German methods would be as much out of place in America as Ameri- 
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can methods in Germany. What American foresters should do and 
are doing is to combine the general principles of forestry, which are 
true all the world over, with American methods of lumbering. The 
product will be a system of forestry especially adapted to the United 
States. The foundations of such a system are already laid. 

CONSERVATIVE LUMBERING. 

Something was said in the last chapter about the systematic 
methods of conservative lumbering. With the gradual understand- 
ing and application of these methods by American lumbermen, 
already well begun, and with the work in the woods rightly carried 
out, there is but one reason why the great majority of the forests now 
standing in the United States should not in the end be lumbered 
steadily and systematically, or why they should fail to yield a steadily 
increasing return. That reason is the rapid destruction of the forests 
themselves. There is grave danger that the best of our forests will 
all be gone before their protection and perpetuation by wise use can 
be begun. The spread of a working knowledge of practical forestry 
is likely to be too slow. 

Conservative lumbering and ordinary lumbering. --- Conservative 

lumbering is distinguished from ordinary lumbering in three ways: 
First. The forest is treated as a working capital whose purpose 

is to produce successive crops. 
Second. With that purpose in view, a working plan is prepared 

and followed in harvesting the forest crop. 
Third. The work in the woods is carried on in such a way as to 

leave the standing trees and the young growth as nearly unharmed 
by the lumbering as possible. 
A forest working plan is intended to give all the information 

needed to decide upon and carry out the best business policy in 
handling and perpetuating a forest. It gives this information in 
the form of a written statement, which covers some or all of the 
following topics: It shows the present stand and condition of the 
forest, and gives rules for the selection and marking of trees to be cut, 
for making the reproduction sure, and for the protection of young 
and old standing trees during the logging. The working plan also 
predicts the future yield of the forest, basing its prediction on careful 
measurements which show how many standing trees of different 
diameters will be left per acre after the first cutting, and how fast 
these young trees grow. Finally, it estimates the future return in 
money, taking into account the taxes, interest, and other expenses 
on one side and the future crop on the other. In order to make 
this estimate entirely safe it is usually based on the present price 
of stumpage, although its future value will certainly be much higher. 
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Felling the trees—The difference between the practical work 
under ordinary lumbering and under conservative lumbering is 
chiefly in the selection of the trees to cut, in felling them, and in the 
first part of their journey from the stump to the mill. Under a 
working plan the trees to cut are chosen in such a way that when 
they are gone the forest will suffer but little from their absence, 
because their places will be taken by others as quickly as possible. 
Usually the trees selected are first stamped with a marking hatchet 
to prevent mistakes, and then the next step is to cut them down. 

Fic. 13.—Low stumps in logging. 

The amount of harm done to the forest by the cutting depends 
considerably upon the season of the year when the work in the woods 
is carried on. Less damage results to the young growth and the 
trees left standing if the lumbering is done after the growing season 

is over than if it goes on in the spring and summer while the bark 
is loose and the leaves and twigs are tender. 

A tree may be felled either with the ax or with the saw. In either 

case the first thing to consider is the height above the ground at 

which the cut is to be made. High stumps needlessly waste the 

best timber in a sound tree. Low stumps are slightly more difficult 

to cut, and therefore a little more expensive, but the additional 

cost is more than balanced by the gain. 
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The measurements made by the Forest Service have shown that 
the loss from cutting high stumps on a tract of 100,000 acres in the 
Adirondacks, yielding on an average 15 standards per acre, would be 
30,000 standards, or at a stumpage value of 50 cents per standard 
would be $15,000. 
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Fie, 14.—Protection to young growth in logging. Biltmore, N.C, 

The second thing to consider in felling a tree is how to get it down 
without breaking or splitting the trunk. On rocky, uneven ground 
this is often a hard thing to do, but unless it can be accomplished the 
tree would, as a rule, better be left untouched. 

Most important of all for the perpetuation of the forest, each tree 
must be thrown where it will not unnecessarily injure other trees or 
crush in its fall the young seedlings on which the future of the forest 
depends. It happens very commonly in ordinary lumbering that 
vigorous, sound young trees are split and ruined in great numbers by 
old trees falling upon them, when it would be perfectly easy and 
almost or quite as convenient to throw the latter where they would 
do little or no harm. 

Finally, it must cost as little as possible to fell each tree, for to be 
successful conservative lumbering must pay. 
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Swamping and sawing. — When the trees are down their lower 

branches are chopped off and the trunks are sawed into logs. In 
falling, a tree is very apt to bend and hold down beneath its trunk 
and branches many younger trees, which will spring up straight 
again if they are quickly released, but which otherwise will be killed 
or permanently hurt. Therefore it is very important to work up 
both the trunk and the top of each tree as soon as it is cut down, and 
so prevent it from destroying the young trees which should take its 

Fic. 15.—Spruce rollway. Adirondack Mountains, New York. 

place. Except when they are to be burned, even the branches of 
tops which can not be used should ordinarily be cut away enough to 
let the tops sink close to the ground, where they will rot as speedily 
as possible. Dry crowns propped clear of the ground by their 
branches rot slowly, burn fiercely, and are very dangerous in case of 

fire. 

Skidding.— When the trunks have been sawed into logs the latter 
are dragged away by horses, mules, or oxen, or in some cases by a 
long wire rope which is wound on the drum of a donkey engine. This 
is called ‘‘skidding the logs.” In this way they are collected in piles 
called “rollways,”’ or assembled in “‘yards,”’ or otherwise made ready 
for the next step in their progress to the mill. 
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Care is needed in skidding not to rub or tear the bark from valuable - 
standing trees or to break the young growth down, for much harm 
is quickly done in this way. Promising young trees are often cut 
because it is easier to use them for corduroy or skids or for other 
purposes in the logging than to take others less straight or less con- 
veniently at hand, or because they are somewhat in the way, or even 
from habit, when it would really be easier to let them alone. A very 
little care in preserving young growth makes an astonishing difference 
in the future value of a forest. 

Transportation.—After the skidding the logs may be transported 
to the sawmill in many different ways. Sometimes they are loaded 

Fic. 16.—Hauling loblolly pine. South Carolina. 

on sleds and drawn over carefully made ice roads to a: logging rail- 
road or to the bank of a stream. When the stream is not swift or 
deep enough to carry the logs of itself, splash dams are built, in which 
great quantities of water are held back for a time. When such a dam 
is opened the water is set free and great numbers of logs may be 
driven far down the, stream by the sudden flood. In larger streams 
the logs are sometimes made into rafts, or they may be driven singly 
down the river. The log drivers who do this work learn to balance 
themselves on the floating, rolling logs, and walk on them almost as 
easily as on the solid ground. Sometimes locomotives drag the logs 
behind them over the ties, or they are hauled on cars which run, over 
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poles cut in the woods instead of over metal rails; often they are 
rolled into slides built of other logs, and either move downhill by their 
own weight or are dragged along by horses, cattle, or steam. In 
southern swamps the logs are sometimes swung up by a wire rope sus- 
pended from the trees, and so are loaded on the great flatboat which 
carries them to the mill. 

At the mills.—At the mills the logs are cut into lumber by various 
kinds of saws. Of these the circular saw is still very widely used, 
although the wide bite or kerf which it cuts in the log makes it very 
wasteful of timber. A large circular saw makes a kerf a quarter of an 
inch wide, so that in cutting four one-inch boards enough wood to 

Fic. 17.—River drivers at work on a log jam. Minnesota. 

make a fifth board is ripped into sawdust. Band saws are far less 
wasteful, for they are thinner and make a narrower kerf. Hence they 
are taking the place of the circular saws, although they do not work so 
rapidly. Many mills, in addition to their band saws or circulars, use 
gang saws, which cut out several boards at the same time. 

Besides lumber, the best sawmills produce great quantities of lath 
and shingles, made either from small logs called ‘‘ bolts,” cut specially 
for that purpose, or from slabs, edgings, and other pieces -of wood 
which might otherwise be wasted. But in spite of every effort to pre- 
vent waste in the mill by using sawdust and other refuse for fuel, and 
in other ways, very many thousands of tons of wood a year are 
thrown into great burners as the cheapest method of getting it out of 
the way. 
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When the lumber has been sawed it may be piled and seasoned in 
the yard or kiln-dried before it is sent to market or sold at the mill. 
Some sawmills on Puget Sound are built on piles over the water, so 
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Fig. 18,—Lumber flume in the mountains. California. 

that the lumber is loaded into vessels directly from the saws. Others 
load their product on the cars and distribute it by rail. Still others 
on the Pacific slope float their timber away in a narrow wooden 
trough called a “flume,” through which a 
flows a rapid stream of water. These TT 
flumes are sometimes over 40 miles in 
length, and cost almost as much to 
build as a railroad. Many sawmills 
have connected with them planing 
mills or woodworking factories of other 
kinds, so that the rough lumber from 
their saws is changed into the form of 
a finished product before it reaches the 
market. a 

Waste in lumbering.—This is very —,...,, aes BSSloate Micssinge 
briefly the way in which a tree gets Fic. 19.—Diagram to show the sawing 
into the market at the end of its life. enone: 
At every step there is some waste. Although it may be sound 
throughout, the lumbermen in the woods can take but a portion of 
it, often leaving a part of the trunk and all of the top to ret on the 
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ground. When each log comes to the saw there is a further loss of 
nearly all the slabs and edgings and all the sawdust that is not used 
for fuel. On the average it is doubtful whether more than half of 
the cubic contents of a standing tree is finally used. As prices rise 
and as conservative lumbering comes to be generally practiced, the 
greater part of this enormous loss will be avoided, but it can probably 
never cease altogether. 

PLANTING. 

It has often been proposed to plant trees in order to repair the 
damage done to the forests by the lumbermen. Tree planting is 
most useful in all the treeless or scantily wooded portions of our 
country where planted trees will grow, and wherever forests have been 
very severely injured or destroyed, but it is generally far too expensive 
to take the place of conservative lumbering in regions already forested. 
An acre of growing natural forest can be bought in nearly every for- 
ested part of our country for less than it would cost to plant, 4 feet 
apart, an acre of seedlings a few inches high. The true way to save 
the forests is not to plant new ones, but to protect and rightly use 
those which are standing now. The extension of the forest to regions 
which are without it is a most important task, but it must not be 
confounded with the conservative use of the forests now standing. 
For such use there is no substitute whatever. 

THE WEATHER AND THE STREAMS. 

The central point of public interest in forestry in the United States 
was until recently the influence of forests on climate. It is natural 
that the connection between the immense forests and vast plains and 
the wonderfully various climates of this continent should have 
awakened attention. It is a matter which is easily written and 
talked about without any thorough understanding of forestry itself, 
and in this it differs from other branches of the subject. In dealing 
with the weather one touches a thing which affects the daily life of 
everyone, and which, to very many, holds the balance between pov- 
erty and prosperity. It is therefore unfortunate that so much of the 
writing and talking upon this branch of forestry has had little definite 
fact or trustworthy observation behind it. The friends and the 
enemiesof the forest have both said more than they can prove. Both 
have tried to establish the truth of their opinions by referring to 
observations of temperature and rainfall which cover too short a 
time to prove anything, or by hearsay and general impressions, which 
are not to be trusted in such matters. Such discussions make nothing 
clear except that the pith of the matter has not been reached by 
either party. 
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FORESTS AND CLIMATE. 

The discussion of forest influence on climate began in this way. 
When the French revolution broke out in 1789, the old restrictions 

Fig. 20.—European larch grove in western Minnesota, Cost of planting per acre 17 years ago, $64.45. 

Present value per acre, $484. 

on the management of private forests were removed. A wholesale 
cutting of these timberlands promptly followed, and as early as 1792 
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the consequences began to be observed. The question of forests and 
climate was then raised for the first time; but questions of this kind 
can not be answered without long and careful observations. Such 
observations were begun by Becquerel in France and Krutsch in 
Germany about the middle of the last century, but it was not until 
1867 that a satisfactory way of making them was devised. This was 
the system of double stations—one within the forest, the other-at a 
distance in the open. It was first put in operation by Professor 
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Fig. 21.—The forest cover. Oregon. 

Ebermayer, now of the Bavarian Forest School. By this means the 
amount of moisture and heat in the forest may be compared with that 
in the open, and in the end a full and satisfactory answer will prob- 
ably be reached. 

In order to find how great the influence of forests on climate may be, 
we must first see what are the factors which make climate. Then 
we may ask which of these factors can be affected by the forest, and 
in what way. 

The climate of any place on the earth’s surface results from the 
action of the sun’s heat upon it. Climate is the average condition of 
the weather. It depends, first of all, on the distance of a place from 
the equator and its elevation above the sea. Secondly, it depends 
on the distribution of land and water, the relief of the land, whether 
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flat, hilly, or mountainous, and the character of the surface covering. 
These are all connected with the temperature in a special manner. 
Lastly, it is affected by the winds and the moisture of the atmosphere. 
Now, it is clear that of all these factors of climate the forest can 
influence only the wind, the moisture, and the surface covering; but 
heat (with which the surface covering has so much to do), moisture, 
and wind are the three things which change when we say that the 
weather changes. These are just the points where a change due to 
the forest would have most effect on daily life. The influence of the 
forest is exerted upon them in two ways: 

First. The forest cover intercepts the rain and the rays of the sun, 
checks the movement of the air, and reduces the radiation of heat at 
night. , 

Second. The waste from the trees and from certain plants which 
grow only in their shade forms the forest floor, which has much to do 
with the movement of water on the ground and within it. The influ- 
ence of the forest cover and the forest floor appears in the temperature 
of the air, the evaporation of water, the rainfall, and the course of the 
rain water after it has reached the earth. 

EFFECT OF FOREST COVER ON TEMPERATURE. 

So far as the influence of the forest is concerned, the temperature 
of the air is affected chiefly by the forest cover. The leaves, which 
compose the greater part of the cover, contain from 50 to 70 per cent 
of water. More heat is required to raise the temperature of a pound 
of water one degree than for a pound of almost any other substance, 
and so it happens that bare soil or rock exposed to the rays of the sun 
becomes heated many times faster than the water in the leaves. 
While the heated rock or soil was warming the air about it the forest 
cover would still be absorbing heat and keeping the air below it cool. 
The leaves of the cover also tend to cool the air by transpiration, which 
is the evaporation of water from the leaves. This is true because 
heat is required to change water into water vapor, and a part of the 
sun’s heat is taken up for this purpose. In these two ways the forest 
cover acts somewhat like a surface of water. 

The growth of the tree itself also helps to cool the air. When the 
leaves take carbonic-acid gas from the air they break it up and force 
its carbon into new chemical compounds, which are then stored away 
as new material in the tree. So with water and the other substances 
upon which the plant feeds. But the elements are less at ease in 
these new compounds, and heat is required to force them to make the 
change. When we burn wood for fuel we are simply getting back 
again the heat which was used to bring about this change. So we 
may say roughly that the air about the tree during its lifetime has 
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been deprived of as much heat as would be given off if the whole tree 
were burned. 

The effect of the cooler air of the forest is felt to some distance in 
the open country. During the day, in calm summer weather, when 
the air is warmer than the tree tops, it is gradually cooled by contact 
with the cooler leaves and twigs. In cooling it becomes heavier and 
falls toward the ground. A rising current of warmer air is formed to 
supply its place, and so the colder air flows off along the surface into 
the open country and causes local breezes. At night the air currents 
are reversed. The air in the forest is then warmer than the air out- 
side, because the cover checks the radiation of heat, and so the colder 
air moves from the open country toward the woods. In these ways 
the influence of the forest is felt at a distance. 

The amount of this cooling of the air has been measured in certain 
places. It is naturally found to be greatest in summer; while in 
winter and at night the air in the tree tops is a little warmer than in 
the open. It is important to add that the cooling effect of the forest 
is greater than the average in the mountains, and less in the plains. 

EXTREMES OF HEAT AND COLD. 

The extremes of heat and cold are moderated by the forest. Obser- 
vations on this point have been made, for example, in Bavaria and 
Wirttemberg. They showed that the lowest temperature of every 
day in the year was higher, on an average, by nearly 2° in the forest, 
while the highest temperature was lower by nearly 4°. The greatest 
heat of the day in the summer was 73° less in the forest than outside. 
Prussian observations showed that for ten years the greatest heat of 
the day in July was, on an average, nearly 6° lower in the forest, and 
the greatest cold of the night in January nearly 3° less than outside. 
It should not be forgotten that the latitude, the elevation, and the‘ 
exposure had a powerful influence on these differences, which are also 
greatly affected by the kind of trees and the density of the forest. 

It must be borne distinctly in mind that the figures given above 
are reliable only for the places in central Europe where they were 
observed. But the principles on which they depend are just as true 
in America as they are in Europe. Natural laws are the same the 
world over. It is safe to conclude, then, that in the United States 
the forest modifies the temperature of the air in certain ways and 
for certain reasons, both of which we have seen. Just how great this 
influence is in different parts of this continent it is as yet impossible 
to tell. But it is probably greater on the average than these observa- 
tions indicate, for two reasons: First, the extremes of heat and cold, 
moisture and dryness, are much greater here than in central Europe, 
and changes are more sudden; second, in most of the double stations 
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mentioned above the station outside the forest was within less than 
a mile of it, and thus likely to be influenced by the cooler air currents 
flowing from it; that is, the real effect of the presence or absence of 
woods over large stretches of country is probably greater than these 
observations show. 
A system introduced in Austria is expected to give a clearer idea of 

the distance to which the forest influence reaches. It consists of 
lines of stations beginning in the center of a large forest and extending 
step by step into the open country beyond. 

MOISTURE IN FOREST AIR. 

The moisture of the air is greater in the forest than outside. The 
absolute quantity of water vapor in a cubic foot of air is generally 
the same in both places, but the forest air is cooler, and therefore its 
relative humidity is greater. Relative humidity is the amount of 
vapor actually in the air, expressed as so much per cent of all it could 
hold at the same temperature. The amount of water that the air 
can hold changes when the temperature changes, but in such a way 
that air cooled until it is only half as warm as before can hold much 
less than half as much vapor. If a hot and a cold stream of air, both 
saturated with water vapor, meet and mix, the mixture can no 
longer hold as much vapor as the two streams separately, and a part 
is condensed, usually in the form of rain or snow. German and Swiss 
observations. have shown that the average humidity is greater in the 
forest by from 3 to 10 per cent. This difference increases with the 
altitude above sea level and the density of the forest cover. The 
increase of humidity explains why dew is more frequent in the neigh- 
borhood of the forest than at a distance. 

EVAPORATION. 

The water which falls to the earth from the atmosphere had first 
to be evaporated, so that year by year the quantity of water which 
the air takes from the surface of the globe by evaporation is the 
same as that which falls upor it in the shape of rain, hail, snow, 
and dew. The effect of the forest on this great movement of water 
is to detain more of it on those portions of the earth which are shel- 
tered by trees. It does this partly by tending to increase the rain- 
fall, but its effect in lessening the loss of water through evapora- 
tion is probably much more important. The colder and moister 
air of the forest has less capacity for taking up water vapor than 
that of the open country. It is also quieter, which means that the 
winds are less active in replacing saturated air with air which can 
still take up more water. The forest acts powerfully in checking 
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the force of the winds because the elastic swaying of the twigs and 
branches is a very effective hindrance to the movement of the air. 
Strong winds, although they are often dangerous in themselves, do 
most harm by drying up the moisture in the soil and in the plants 
which grow from it. Thousands of miles of wind-breaks have been 
planted by farmers in the western parts of this country to protect 
their crops and homes against the wind. These wind-breaks serve 
a most useful purpose, but they are naturally far less effective in 
preventing evaporation than the forest itself. So great is the power 
of the latter that direct observations made in Bavaria and Prussia 
showed that evaporation from a free surface of water in the forest 
was only 40 per cent of that in the open. 

The presence or absence of leaf mold has a powerful effect on the 
amount of evaporation from forest soil. The experiments of Doctor 
Ebermayer, a famous German forest meteorologist, showed that evapo- 
ration from forest soil without a layer of mold was 47 per cent of that 
from soil in the open, while with a layer of mold it was less than 
half as much, or 22 per cent. The greater the altitude above the 
sea the greater is the effect of the forest in preventing evaporation. 
This is a powerful reason for preserving mountain forests at the 
headwaters of streams, especially in the Rocky Mountain regions 
of the United States. Evaporation is there so active that great 
banks of snow lying in the full glare of the sun often disappear 
without melting even enough to moisten the ground on the hillsides 
below them. Vast quantities of water evaporate in this way with- 
out ever reaching the streams. Measurements made by the Geo- 
logical Survey show that evaporation from snow may be four or five 
times as great as from water under like circumstances. 

RAINFALL. 

The causes of rain are for the most part wholly beyond the reach 
of influence from the forest. Such are the great currents of warm 
and cold water in the ocean, the direction of the prevailing winds, 
and the presence or absence of mountain ranges. But there are two 
reasons which lead us to believe that forests do affect the rainfall. 
These are their colder and moister air, and the resistance which they 
offer to the motion of the winds. A great number of observations 

has been made in different parts of the world to discover how much 

the rainfall really is affected by the forest, but for several reasons no 

generally accepted result has yet been reached. In the first place, 

accurate observations on rainfall are not easy to make. The height 

above the ground at which a rain gauge is placed affects it very seri- 

ously. A variation of 10 feet in height will often make more differ- 
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ence in the amount of rain caught than most observers claim for the 
whole action of the forest. The rainfall of two stations at unequal 
heights above sea level is sometimes wrongly compared, because the 
difference in rainfall may be caused by the difference in altitude. 
Finally, the best observations that have been made point to different 
conclusions. For example, measurements taken in Prussia go to 
show that there is an increase of rain over the forest, and that it is 

greater the higher the station. Thus, near the level of the sea it was 
only 1.25 per cent greater than over the open country, while at alti- 
tudes between 2,000 and 3,000 feet it reached 48 per cent. Observa- 
tions made at Nancy, in France, which lies about 700 feet above the 
sea, show an average yearly increase of 16 per cent. The Bavarian 
observations, on the contrary, do not indicate more rain over the 
forest. The best evidence at hand fails to show a decrease in rain- 
fall over the United States in the last hundred years, in spite of the 
immense areas of forest that have been burned and cut. But it 
should not be forgotten that most of those areas have grown up 
again, first with brush, and afterwards with trees, so that the pro- 
portion of land covered with leaves is still very large in all that part 
of the country which was once under forest. In India, again, a large 
amount of statistics has been collected which leads to the conclu- 
sion that forests do influence rainfall. The truth probably is that 
more rain falls over the forest than over open country similarly 
placed, but how much more it is impossible to say. The excess falls 
chiefly in the form of summer showers. One of the best authorities 
has estimated the difference at 10 per cent. 

FALLEN RAIN. 

Whatever doubt there may be about the action of the forest in pro- 
ducing rain, there is none about its effect on rain water after it has 
fallen. When rain falls over a dense forest from less than one-tenth 
to about one-fourth of it is caught by the trees. A small part of 
this water may reach the ground by running down the trunks, but 
the greater part of it is evaporated, and so increases the humidity of 
the air. That which passes through the crowns falls upon the forest 
floor, which sometimes has an absorbing power so great that it can 
hold for a while a rainfall of 5 inches. Yet this water does not 
remain in the porous floor, but in the end runs off into the streams, 
or is evaporated, or sinks into the ground. That which gets into the 
ground is either taken up.by the roots or goes to feed the springs and 
water courses. 

Rain which falls over a bare slope acts differently. It is not caught 
by the crowns nor held by the floor, nor is its flow into the streams 
hindered by the timber and the fallen waste from the trees. It does 
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not sink into the ground more than half as readily as in the forest, as 
experiments have shown. The result is that a great deal of water 
reaches the streams in a short time, which is the reason why floods 
occur. It is therefore true that forests tend to prevent floods. But 
this good influence is important only when the forest covers a large 
part of the drainage basin of the stream. Even then the forest may 
not prevent floods altogether. The forest floor, which has more to do 
with the fallen rain water than any other part of the forest, can affect < 

Fic. 22.—Beginnings of erosion in soil tramped bare by stock. Sierra Nevada Mountains, California. 

its flow only so long as it has not taken up all the water it can hold. 
That which falls after the forest floor is saturated runs into the streams 
almost as fast as it would over bare ground. 
An unforested drainage basin in the San Bernardino Mountains of 

southern California was found by the Forest Service to discharge the 
rain it received more than twice as rapidly as similar forested basins 
near by. In consequence the stream in the former went dry, while 
the streams in the latter were still flowing abundantly. 

In these ways it happens that in mountain countries, where floods 
are most common and do most harm, the forests on the higher slopes 
are closely connected with the prosperity of the people in the valleys 
below. 
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Water in motion was nature’s most powerful tool in shaping the 
present surface of the earth. In places where the slopes are steep, the 
structure of the ground loose, and the rainfall abundant, water may 
work very rapidly in cutting away the heights and filling the valleys. 
The destruction of the forest in such a region exposes the surface to 
the direct action of falling rain and is certain to be followed by the 
formation of torrents. The danger is greatest when the soil has been 
laid bare by the browsing and the hoofs of grazing animals, among 
which sheep and goats are especially destructive, or where the forest 
floor has been burned away. 

K 

ny 
Ni 

i 
Fig. 23.—Rich bottomland washed out by floods. North Carolina. 

When these conditions are both present, as in parts of the Sierra 
Nevada Mountains of California, of the Cascade Range in Oregon, and 
in many other parts of the West, the prosperity of the valleys is in 
serious danger. Fire and overgrazing on the mountains combine to 
endanger the future water supply of irrigated or irrigable areas in the 
valleys below. When rain falls over mountains which have so been 
deprived of their natural protection it is no longer caught and held 
back by the trees and the forest floor. The roots, which were once the 
strongest means of binding the soil together, now are gone and leave it 
without protection against the rushing water. Heavy rains or sudden 
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thaws swell the streams with marvelous quickness, and give them a 
wonderful power to cut away their banks. Where the waterway is 
very steep such a flood often carries with it many times its own weight 
of earth and stones. As it nears the valley it breaks from its bed and 
makes new channels, or spreads over the lowlands. The current loses 
its swiftness, and its load of stones and sterile earth sinks to the bot- 
tom, the heavier pieces first. Where it falls the beds of rivers are 
filled up and fertile lands are covered with pebbles and sand. 

Fic. 24.—Plantation of European alder in the bed of a torrent controlled by dams. This torrent is now 

extinct. Alps of southern France. 

For a time after such a flood the streams are usually low, because 
the water which should have fed them for weeks or months has run off 
ina few days. This may be quite as serious a matter for the farmers 
as the destruction of their fields, as, for example, in places like south- 
ern California, where the crops depend on irrigation with the water 
of streams which rise in the mountains. Torrents have begun to form 
there in the San Bernardino Mountains, and have already carried 
stones and sand into the orange groves, and even into the towns of the 
San Gabriel Valley. Before the water of the San Gabriel River was 
so largely taken out for irrigation it was rapidly cutting away the 
fertile land on either side of its shifting bed, and it seemed likely that 
serious loss of property would follow. This is the direct result of 
fire and grazing in the mountains. 
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The pasturage of sheep in the Alps of southern France was the 

chief cause of the destructive torrents with which the French Govern- 

ment has been struggling for many years. The direct loss to the 

French people has been enormous, and in addition the work of cor- 

rection alone has cost upward of $35,000,000. Although wonder- 

fully successful hitherto, it is still far from finished. 

Fic. 25.—Unforested watershed in the San Bernardino Mountains. Southern California. 

FORESTRY ABROAD AND AT HOME. 

FORESTRY ABROAD. 

Except China, all civilized nations care for the forest. Until 
recently the United States ranked nearly with China in this respect, 
and our country still remains far behind the progressive modern 
nations in nearly all that relates to the protection, preservation, and 
conservative use of the forest. Japan has a well-developed forest 
service and a national forest school. In Austria, Italy, and Norway 
and Sweden government forestry is a well-established portion of the 
national life. Turkey, Greece, Spain, and Portugal give attention 
to the forests. Russia, dealing like ourselves with vast areas of 
forests in thinly peopled regions, but by methods wholly different 
from our own, is drawing enormous revenues from the systematic 

care and use of the forests. In Germany the scientific treatment of 
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forests has reached, perhaps, its highest development. The foresters 
of France have perfected a most practical and effective general sys- 
tem of forestry and have created the difficult art of controllmg the 
floods of mountain torrents by planting trees. The Republic of 
Switzerland, by the use of methods most instructive to citizens of 
the United States, has developed a type of government forest policy 
more worthy of our attention and imitation than any other in Europe. 
In Australia and New Zealand forestry has already made important 
advances. In Canada the English have made real progress in for- 
estry. The Government sells the timber from its forests, but retains 
possession of the lands and employs fire guards. At the Cape of Good 
Hope they have an excellent forest service. In British India they 
have met and answered many questions which still confront the 
American forester, and in a little more than thirty years have created 
a forest service of great merit and high achievement. The United 
States has scarcely yet begun. 

THE FOREST IN EARLY TIMES. 

In very early times the forest was preserved for the game it con- 
tained. Forestry then meant the art of hunting, and had very little 
to do with the care of trees. Even the word ‘‘forest,’’ which really 
comes from the Latin foris, meaning out-of-doors, was thought in 
England to be derived from the fact that it was a place given up to 
wild animals for rest. But gradually the forest came to be considered 
more than the game, and the serious study of forestry began. 

MODERN FORESTRY. 

Forestry as a science is of comparatively recent origin, although a 
work in which all the European trees are described was one of the 
earliest printed books. Until the end of the eighteenth century for- 
estry was discussed chiefly by men who were either scholars or prac- 
tical woodsmen, but who were not both. Then appeared Hartig 
and Cotta, two men who united these points of view, and their writ- 
ings are at the base of the whole modern growth of the subject. 
Both were German. Each covered the whole field as it was then 
understood, and together they exerted an influence which has not 
been approached by any other authors since. From Germany their 
teaching spread to France, and early in the nineteenth century their 
doctrines were introduced into the French Forest School at Nancy 
by Lorentz, who, with his successor, Parade, was the founder of 
modern forestry in France. 
Under the feudal system, which was finally destroyed in France 

by the revolution of 1789, the forest was the property of the feudal 
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lord. In order to make the life of his serfs, who were useful both 

as taxpayers and as fighting men, easier, and so increase their num- 
ber, he gave them the privilege of taking from his forest the wood 
which they required. For similar reasons the wealthy religious 
houses, like that of the Grande Chartreuse, made grants of land and 
of rights in the forest. But after a time the number of peasants 
siucreaaed so much that their wants absorbed nearly the whole produce 
of the woodlands. Then it was found necessary to limit the pre- 
scriptive rights to forest products by restricting them to certain parts 
of the forest, or to make an end of them by exchanging them for the 
absolute ownership of smaller areas. Thus many of the communities, 
to which, and not to individual peasants, these rights belonged, came 
to possess forests of their own. But the communes, as they were 
called, managed their forests badly, and about three hundred years 
ago the Government was forced to intervene. Under the manage- 
ment of officers of the government forest service, the results from 
the communal forests have been excellent. At present these forests 
not only supply fuel to the villages which own them, but in some 
cases they produce enough to pay all the village taxes as well. 

Germany.—Germany still holds the high position in forest science 
which began with Hartig and Cotta. The German forest schools, 
of which there are seven of the higher grades, are still among the very 
best, and the study of forestry, both in the schools and in the forest 
experiment stations, is eagerly pursued. The forests in Prussia, 
Saxony, and other German States are admirably managed, and yield 
important returns. The total value of the German forests, public 
and private, is said to be about $4,500,000,000. 

France.—Forestry in France has long been associated with the 
names of famous men. Henry of Navarre and his friend and minister, 
Sully; Palissy, the great potter, who called the neglect of the fovest 
prevalent in his time ‘“‘not a mistake, but a calamity and a curse for 
France;’’ Colbert, the minister of Louis XIV; the botanist Duhamel 
du Monceau; Buffon, the celebrated naturalist, are among the men 
to whom France owes the rise and progress of her present excellent 
forest policy. Their peculiar service was to lay the foundation, both 
in law and in public opinion, upon which modern forestry in France 
now rests. 

The forests of the French Government are admirably managed. 
They cover only about 2,750,000 acres, but they yield a net return 
each year of more than $2 per acre. Besides handling their national 
forests with great intelligence and success, the French foresters have 
done much for the general progress of forestry. They developed the 
art of reforesting denuded mountains, and were the first to plant trees 
on moving sand dunes along the seashore. More than 150,000 acres 
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of these dunes, which once were blown about by the wind until they 
overwhelmed great stretches of fertile ground, and even threatened 
to bury whole towns, are now covered with forests of pine, and 
produce great quantities of turpentine, lumber, and charcoal. 

Switzerland.—In Switzerland forestry received attention from 
very early times. Nearly two hundred years before the discovery 
of America the city of Zurich began to make rules for the protection 
and management of the Sihlwald, a forest which it still owns, and 
which now yields an annual return of about $8 per acre. In the 
Canton of Bern a decree of the year 1592 warned the people against 
the wasteful use of timber and provided for the protection of the 
forest along various lines. It also directed that for every tree cut 
down a young one should be planted in its place. It is curious to 
find this mistaken prescription for the ills of the forest already in 
fashion more than three centuries ago. To save the forest every 
old tree must be replaced by many young ones. 

The first general forest law of Bern was passed as early as 1725. 
It embodied the most important principles of wise forest legislation 
as we know them to-day. But this was only one of a long series of 
forest laws in which, from the beginning, the idea of the importance 
of the forest to others besides its owner became steadily stronger. 
The citizens of Bern have grown ever more willing to place restric- 
tions on themselves for the benefit of the Commonwealth. 

There were great floods in Switzerland in 1834, and they were the 
cause of a general awakening of interest in forestry. Somewhat 
later a federal forest commission was appointed. Since the appear- 
ance of its final report in 1861 the progress of forestry in Switzerland 
has been steady. In 1875 a federal forest inspector was appointed, 
and a year later the first Swiss forest law was passed. This law 
does not extend to the whole of Switzerland, but only to the Alps 
and the steeper foothills. In a country of steep mountains it is of first 
importance to guard the forests on the higher slopes. Consequently 
all the forests on these higher lands which serve to protect the low- 
lands against floods, avalanches, and other similar dangers of wind 
and weather are put in charge of the Swiss federal forest service. 
A great saying of Landolt: ‘Our forest laws,” said Elias Landolt, 

a great and simple man, whose name stands first among Swiss for- 
esters, “‘are intended to work more through instruction, good 
example, and encouragement than by severe regulations. This 
method is somewhat slower than one which should involve harsher 
measures, but the results achieved are more useful and lasting. 
When forest owners do something because they are convinced of its 
usefulness it is done well and with an eye to the future, but what 
they do under compulsion is done carelessly and neglected at the 
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first opportunity. What they have come to learn in this way and 
have recognized as good will be carried out, and that better and better 
from year to year.” 

British India.—For many years after the British conquest forestry 
in India made very little progress. Much time was wasted in half 
measures, until in 1856 Doctor (now Sir Dietrich) Brandis was ‘put 

in charge of the teak forests of Pegu. He acted at once upon the 
idea of preserving them by making them pay. At first the output 
of teak had to be somewhat restricted, much against the will of the 
timber merchants of Rangoon, who protested that the business of 
their city would be ruined. But after this momentary check the 
teak trade of Rangoon grew until it was far greater than ever before, 
and it is now a chief and increasing source of the prosperity of that 
city. 

The appointment of Doctor Brandis was the beginning of the 
Indian forest service. In 1866 he was made inspector-general of for- 
ests, and from that time progress was rapid. The Indian forest serv- 
ice now has nearly 300 superior officers and over 10,000 rangers and 
forest guards. It has charge of about 200,000 square miles of forest, 
and produces a net revenue, after all expenses have been paid, of 
about $3,000,000 a year. In addition, the forests furnish to peasant 
holders of forest rights products whose value is estimated to be con- 
siderably greater than the whole cost of the forest service. About 
30,000 square miles are effectively protected against fire, at an aver- 
age yearly cost of less than half a cent per acre. These admirable 
results are especially interesting because India is like the United 
States in the great extent and variety of her forests and in the number 
and fierceness of forest fires. 

FORESTRY AT HOME. 

The forests of the United States cover an area of about 699,500,000 
acres; or more than 35 per cent of the surface of the country. Before 
so large a part of them was destroyed they were perhaps the richest 
on the earth, and with proper care they are capable of being so again. 
Their power of reproduction is exceedingly good. 

In the Northeastern States, and as far west as Minnesota, once 
stretched the great white pine forest from which, since settlement 
began, the greater part of our lumber has come. South of it, in a 
broad belt along the Atlantic and the Gulf coasts, lies the southern 
pine forest, whose most important tree both for lumber and naval 
stores is the southern yellow pine. In the Mississippi Valley lies the 
interior hardwood forest of oaks, hickories, ashes, gums, and other 
hardwood trees. It is bordered on the west by the plains, which 
cover the eastern slope of the continental divide until they meet the 
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evergreen Rocky Mountain forest, which clothes the slopes of this 
great range from the Canadian line to Mexico. Separated from the 
Rocky Mountain forest by the interior deserts, the Pacific coast forest 
covers the flanks of the Sierras, the Cascades, and the Coast ranges. 
Its largest trees are the giant sequoia and the great coast redwood, 
and its most important timber is the fir. 

The forests of the Philippine Islands cover an area of more than 
40,000,000 acres. Their timbers, almost wholly different from those 
of the United States, are exceedingly valuable, both as cabinet 
woods and as construction timber. An efficient forest service was 
organized in 1898, and following its reorganization in 1902 a new 
and excellent forest law was passed in 1904. The Philippine forest 
service costs but half as much as the revenue received from the 
forests of the islands. 

The island of Porto Rico contains a national forest reserve, the 
site of which was once covered with valuable hardwoods; but this 
forest has been much abused. Porto Rico, like the Philippines, has 
many kinds of wood valuable for cabinetmaking. 

The settler and the forest.—When the early settlers from the Old 
World landed on the Atlantic coast of North America they brought 
with them traditions of respect for the forest created by generations 
of forest protection at home. The country to which they came was 
covered, for the most part, with dense forests. There was so little 
open land that ground had to be cleared for the plow. It is true 
that the forest gave the pioneers shelter and fuel, and game for food, 
but it was often filled with hostile Indians, it hemmed them in on 
every side, and immense labor was required to win from it the soil 
in which to raise their necessary crops. Naturally, it seemed to 
them an enemy rather than a friend. Their respect for it dwindled 
and disappeared, and its place was taken by hate and fear. 

The feeling of hostility to the forest which grew up among the 
early settlers continued and increased among their descendants 
long after all reason for it had disappeared. But even in the early 
days far-sighted men began to consider the safety of the forest. In 
1653 the authorities of Charlestown, in Massachusetts, forbade the 
cutting of timber on the town lands without permission from the 
selectmen, and in 1689 the neighboring town of Malden fixed a 
penalty of 5 shillings for cutting trees less than 1 foot in diameter 
for fuel. An ordinance of William Penn, made in 1681, required 
that 1 acre of land be left covered with trees for every 5 acres cleared. 
But these.measures were not well followed up, and the needless 
destruction of the forest went steadily on. 

First steps in forestry.—More than a hundred years later, in 1795, 
a committee of the Society for the Promotion of Agriculture, Arts, 
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and Manufactures in New York made a report on the best way to 
preserve and increase the growth of timber. Four years afterwards 
Congress appropriated $200,000 for the purchase and preservation 
of timberlands to supply ship timbers for the navy, and in 1822, 
with the same object in view, it authorized the President to employ 
the army and navy to protect and preserve the live oak and red 
cedar timber of the Government in Florida. Since that time more 
and more attention has been given to the forests. In 1828 Governor 
De Witt Clinton, of New York, spoke of the reproduction of our 
woods as an object of primary importance, and in the same year 
the Government began an attempt to cultivate live oak in the South 
for the use of the navy. Three years later an act was passed which 
is still almost the only protection for the much-abused forests of the 
public domain. 

In 1872 the Yellowstone National Park was established, and in 
1873 Congress passed the timber-culture act, which gave Government. 
land in the treeless regions to whoever would plant one-fourth of his 
claim with trees. In 1875, the American Forestry Association was 
formed in Chicago through the efforts of Dr. John A. Warder, who 
was one of the first men to agitate forest questions in the United 
States. In the centennial year (1876) Dr. Franklin B. Hough, per- 
haps the foremost pioneer of forestry in America, was appointed 
special agent in the Department of Agriculture. This was the begin- 
ning of educational work in forestry at Washington. Soon afterwards 
Congress began to make appropriations to protect the public timber, 
but nothing was done to introduce conservative forest management. 

About this time forest associations began to be established in the 
different States, the most influential and effective of which has been 
that in Pennsylvania. The States also began to form forest boards 
or commissions of their own. 

In 1888 the first forest bill was introduced in Congress. It failed, 
to pass, but in 1891 an act was passed which was the first step toward 
a true policy for the forests of the nation. The first step toward 
national forestry is control of the national forests. This act, whose 
chief purpose was to repeal the timber-culture act, contained a clause 
which authorized the President to reserve timber lands on the public 
domain, and so prevent them from passing out of the possession of 
the Government. 

The public domain.—In all the States and Territories west of the 
Mississippi except Texas, and in Ohio, Indiana, Illinois, Michigan, 
Wisconsin, Florida, Alabama, and Mississippi, all the land originally 
belonged to the Government. This was the public domain. It has 
gradually been sold or given away until in many of the States it has 
all or nearly all passed to other owners. But it still includes more 
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than 470,000,000 acres, or nearly one-third of the United States, not 
including the Territory of Alaska, which has an area of about 
350,000,000 acres. A large part of the public domain has been sur- 
veyed by the Government and divided first into squares 6 miles on 
each side, called townships, then into squares of 1 mile, called sections, 
and these again into quarter sections and smaller divisions. The 
lines which mark these divisions are straight and at right angles to 
each other. When any part of the public domain is reserved or dis- 
posed of it is usually located by reference to these lines. 

Federal forest reserves.—When power was given the President to 
make forest reserves, the public domain still contained much of the 
best timber in the West, but it was passing rapidly into private hands. 
Acting upon the wise principle that forests whose preservation is 
necessary for the general welfare should remain in Government con- 
trol, President Harrison created the first forest reserves. President 
Cleveland followed his example. But there was yet no systematic 
plan for the making or management of the reserves, which at the time 
were altogether without protection by the Government. Toward the 
end of President Cleveland’s second administration, therefore, the 
National Academy of Sciences was asked to appoint a commission 
to examine the national forest lands and report a plan for their con- 
trol. The academy did so, and upon the recommendation of the 
National Forest Commission so appointed, President Cleveland 
doubled the reserve area by setting aside 13 additional forest reserves 
on Washington’s Birthday, 1897. 
The Cleveland forest reserves awakened at once great opposition, 

and led to a general discussion of the forest policy. But after several 
years of controversy widespread approval took the place of opposition, 
and at present the value of the forest reserves is generally recognized. 

The recommendations of the National Forest Commission for the 
management of the forest reserves were not acted upon by Congress, 
but the law of June 4, 1897, gave the Secretary of the Interior author- 
ity to protect the reserves and make them useful. The passage of 
this law was the first step toward a national forest service. The 
second step was the act of Congress, approved February 1, 1905, 
which transferred the control of the national forest reserves from the 
Department of the Interior to the Department of Agriculture. This 
act consolidated the Government’s forest work, which had been 
divided between the General Land Office and the Bureau of Forestry, 
and secured for the reserves the supervision of trained foresters. 

President McKinley and after him President Roosevelt continued 
to make forest reserves. “The latter introduced a system of examining 
the proposed forest reserves, so that now their boundaries are better 
located than ever before. Under him great progress has been made 
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by the Government in bringing about the practice of forestry by 
forest owners and in awakening the great lumber interests, as well as 
the people in general, to the dangers of forest destruction. 

The forest reserves lie chiefly in high mountain regions. They are 
62 in number, and cover an area (January 1, 1905) of 63,308,319 
acres. They are useful first of all to protect the drainage basins of 
streams used for irrigation, and especially the watersheds of the great 
irrigation works which the Government is constructing under the 
reclamation law, which was passed in 1902. This is their most 
important use. Secondly, they supply grass and other forage for 
many thousands of grazing animals during the summer, when the 
lower ranges on the plains and deserts are barren and dry. Lastly, 
they furnish a permanent supply of wood for the use of settlers, 
miners, lumbermen, and other citizens. This is at present the least 
important use of the reserves, but it will be of greater consequence 
hereafter. The best way for the Government to promote each of 
these three great uses is to protect the forest reserves from fire. 

State forestry—Many of the States have taken great and 
effective interest in forestry. Among those which have made most 
progress are New York and Pennsylvania. New York has a state 
forest preserve of 1,436,686 acres, and Pennsylvania one of 700,000 

acres. Michigan, Minnesota, and other States are rapidly following 
their example. 

In 1892 the first example of systematic forestry in the United States 
was begun at Biltmore, in North Carolina. It is still in successful 
operation. 

The first professional foresters in the United States were obliged to 
go abroad for their training, but in 1898 professional forest schools 
were established at Cornell University, in New York, and at Biltmore, 
in North Carolina, and they were followed by the Yale Forest School 
in 1900. Others have sprung up since. At present, thorough and 
efficient training in professional forestry can be had in the United 
States. 
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PRELIMINARY REPORT ON THE FOOD OF WOODPECKERS. 

By F. E. L. Brat, Assistant Ornithologist. 

GENERAL REMARKS. 

With the possible exception of the crow, no birds are subject to more 

adverse criticism than woodpeckers. Usually no attempt is made to 

discriminate between the numerous species, and little account is taken 

of the good they do in destroying injurious insects. The name ‘Sap- 

sucker’ has been applied to two or three of the smaller kinds, in the 

belief that they subsist to a great extent upon the juices of trees, 

obtained from the small holes they make in the bark. There can be 

little doubt that one species, the Yellow-bellied Woodpecker (Sphyra- 

picus varius), does live to a considerable extent upon this sap. Obser- 

vation does not show that other species have the same habit, but it is 

a difficult point to decide by dissection, as fluid contents disappear 

quickly from the stomach. 
Many observers have testified to the good work these birds do in 

destroying insects, while others have spoken of harm done to fruit or 

grain. Both are correct within certain limits. 

Field observation on the food habits of birds is attended with so 

many difficulties as to render it a very unreliable source from which to 

draw general conclusions. The most conscientious and careful person 

is often deceived, not only as to the quantity of a particular kind of 

food eaten by a bird, but as to the fact that it is eaten at all. The 

further difficulty of keeping a number of birds, or even a single one, 

under constant observation makes an estimate of relative proportions 

of different kinds of food impossible. When much mischief is done 

the fact is apparent, but there is no way to find out how much good is 

done during the same time. For these reasons it often happens that 

reports on food habits, based on observations of wild birds, not only 

conflict with each other but also disagree with the results obtained 

from stomach examinations. This last method must be taken as the 

court of final appeal, and it is evident that a collection of stomachs 
covering every month in the year, and as nearly as may be all points 
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of the birds’ range, becomes more and more trustworthy as it increases 

in size; in other words, the more stomachs examined the nearer correct 
will be the result as to the birds’ annual diet. 

The present paper is merely a preliminary report, based on the exami- 

nation of 679 stomachs of Woodpeckers, and representing only 7 spe- 

cies—all from the eastern United States. These species are the Downy 
Woodpecker (Dryobates pubescens), the Hairy Woodpecker (D. villosus), 

the Flicker or Golden winged Woodpecker (Colaptes auratus), the 

Red-headed Woodpecker (Melanerpes erythrocephalus), the Red-bellied 

Woodpecker (Melanerpes carolinus), the Yellow-bellied Woodpecker 

(Sphyrapicus varius), and the Great Pileated Woodpecker (Ceophieus 

pileatus). Txamination of their stomachs shows that the percentage 

of animal food (consisting almost entirely of insects) is greatest in 

the Downy, and grades down through the Hairy, Flicker, Pileated, 

Redhead, and Yellow-bellied to the Red-bellied, which takes the 

smallest quantity of insects. Prof. Samuel Aughey stated that all of 

these species except the Pileated (which was not present) fed upon 

locusts or grasshoppers during the devastating incursions of these 

insects in Nebraska. The vegetable matter, of course, stands in inverse 

order. The greatest quantity of mineral matter (sand) is taken by the 

Flicker, somewhat less by the Redhead, very little by the Downy and 

Hairy, and none at all by the Yellow-bellied and Pileated. 

The stomachs of all of the 7 species except the Redhead and Red- 

bellied contained the substance designated as ‘cambium’ in the 
accompanying list of vegetable food. This is the layer of mucilagi- 

nous material lying just inside of the bark of trees, and from which 

both bark and wood are formed. It is supposed by many to be the 

main object sought by woodpeckers. Except in the case of a single 

species the stomach examination does not bear out this view, since cam- 

bium, if present at all, was in such small quantities as to be of no 

practicalimportance. The Yellow-bellied Woodpecker, however, is evi- 

dently fond of this substance, for in the stomachs examined it formed 

23 percent of the whole food of the year. It was found in 37 stomachs, 

most of which were taken.in April and October. Of 18 stomachs col- 

lected in April, 16 contained cambium, and one of the remaining con- 

tained no vegetable food whatever. Moreover, as the true cambium is 

a soft and easily digested substance it is probable that what is usually 

found in the stomachs is only the outer and harder part, which there- 

fore represents a much larger quantity. The extent of the injury done 

by destroying cambium must depend on the quantity taken from indi- 

vidual trees. It is well known that woodpeckers sometimes do serious 
harm by removing the outer bark from large areas on the trunks of 

fruit trees. The rings of punctures often seen around the trunks of 

apple trees are certainly the work of the Sapsucker, though sometimes 

attributed to the Downy and Hairy Woodpeckers. But the bird is not 

sufficiently numerous in most parts of the country to do much damage. 
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It is a difficult task to summarize the results of the investigations 
herein detailed, more especially if an attempt is made to decide as to 
the comparative merits or demerits of each particular species. The 
stomach examinations do not always corroborate the testimony 
received from observers, and many no doubt will be inclined to think 
they have seen more harm done by some members of this family of 
birds than is shown by the data here published. If birds are seen 
feeding repeatedly on a certain kind of food the inference is that they 
are particularly fond of it, but the truth may be that they are eating 
it because they can find nothing they like better, and that a collection 
of their stomachs from many localities would show only a small per- 
centage of this particular food. 

In reviewing the results of these investigations and comparing one 

species with another, without losing sight of the fact that comparative 

good is not necessarily positive good, it appears that of 7 species 

considered the Downy Woodpecker is the most beneficial. This is due 

in part to the great number of insects it eats and in part to the nature 

of its vegetable food, which is of little value to man. Three-fourths 

of its food consists of insects, and few of these are useful kinds. Of 

grain, 1t eats practically none. The greatest sin we can lay at its door 
is the dissemination of poison ivy. 

The Hairy Woodpecker probably ranks next to the Downy in point 

of usefulness. It eats fewer ants, but a relatively larger percentage 

of beetles and caterpillars. Its grain-eating record is trifling; 2 

stomachs taken in September and October contained corn. For fruit, 

it seeks the forests and swamps, where it finds wild cherries, grapes, 

and the berries of dogwood and Virginia creeper. It eats fewer seeds 

of the poison ivy and poison sumac than the Downy. 

The Flicker eats a smaller percentage of insects than either the 

Downy or the Hairy Woodpecker, but if eating ants is to be considered 

a virtue, as we have endeavored to show, then surely this bird must be 

exalted, for three-fourths of all the insects it eats, comprising nearly 

half of its whole food, are ants. It is accused of eating corn; how little 

its stomach yields is shown on another page. Fruit constitutes about 

one-fourth of its whole fare, but the bird depends on nature and not 

on man ‘to furnish the supply. 
Judged by the results of the stomach examinations of the Downy 

and Hairy Woodpecker and Flicker it would be hard to find three other 

species of our common birds with fewer harmful qualities. Not one of 

the trio shows a questionable trait, and they should be protected and 

encouraged in every possible way. Fortunately, only one, the Flicker, 

is hable to destruction, and for this bird each farmer and landowner 

should pass a protective law of his own. 
The Redhead makes the best showing of the seven species in the 

kinds of insects eaten. It consumes fewer ants and more beetles than 

any of the others, in this respect standing at the head, and it has a pro- 
nounced taste for beetles of very large size. Untortunately, however, its 
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fondness for predaceous beetles must be reckoned against it. It also 

leads in the consumption of grasshoppers; these and beetles together 

forming 36 percent of its whole food. The stomachs yielded enough 

corn to show that it has a taste for that grain, though not enough to 

indicate that any material damage is done. It eats largely of wild fruit, 

and also partakes rather freely of cultivated varieties, showing some 

preference for the larger ones, such as apples. In certain localities, 

particularly in winter, it feeds extensively on beechnuts. No charge 
can be brought against it on the score of injuring trees by pecking. 

The Red-bellied Woodpecker is more of a vegetarian than any of 

the others. In certain localities in Florida it does some damage to 

oranges, but the habit is not genera]. On the other hand, it eats quan- 
tities of ants and beetles. 

The Yellow-bellied Woodpecker seems to show only one question- 

able trait, that of a fondness for the sap and inner bark of trees, 
Both field observations and the contents of the stomachs prove this 

charge against it, but it is not probable. that forest trees are exten- 

sively injured, or that they ever will be, for aside from the fact that 
the bark of many trees would be unpalatable an immense number of 

birds would be required to do serious damage. But with fruit trees 

the case is different. Their number is limited, and there are no super- 

fluous ones as in the forest. In localities where the bird is abundant 

considerable harm may be done to apple trees, which appear to be 

pleasing to its taste. 
The Pileated Woodpecker is more exclusively a forest bird than any 

of the others, and its food consists of such elements as the woods 

afford, particularly the larve of wood-boring beetles, and wild fruits. 

The species is emphatically a conservator of the forests. 

In describing the stomach contents of the different woodpeckers a 

quantity of material is classed under the term ‘rubbish. The great 

bulk of this stuff is rotten wood and bark, picked up in digging for 

insects in decayed timber, and apparently swallowed accidentally with 

the food. Ifthe 6 woodpeckers which had eaten rotten wood are com- 

pared with respect to the quantity of this material contained in the 

stomachs it.is found that the.Hairy Woodpecker stands at the head 

with 8 percent, the Downy next with 5, the Flicker with 3, the Redhead 

and Yellow-bellied with 1 percent each, and the Pileated with only a 

trace. From this it appears that the Hairy Woodpecker is preeminently 

a woodpecker, while the Redhead and Yellow-belly do much less of this 

kind of work. The difference in habit is obvious to the most casual 

observer. The Redhead is ordinarily seen upon a fence post or tele- 

graph pole hunting for insects that alight on these exposed surfaces, 

and watching for others that fly near enough to be captured in mid-air. 

Unlike other woodpeckers, he is seldom seen digging at a rotten branch 

except in spring, when he prepares a home for the family he intends’ 

to rear. The Yellow-bellied, as will be shown presently, does much 

wood for bark) pecking. but of another kind. 
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The following tables show the food percentages of the stomachs 
examined: 

Percentages of food of 7 species of woodpeckers. 
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DOWNY WOODPECKER. 

(Dryobates pubescens. ) 

This little woodpecker is the smallest, not only of the 7 species 

under consideration, but of all those mhabiting the United States. He 

is also one of the most familiar, being no stranger to the shade trees 

about houses and parks, while his fondness for orchards is well known. 
He is so quiet and unobtrusive that the first notice one has of his 

presence may be a gentle tapping or scratching on the limb of a tree 

within two or three yards of one’s head, where our diminutive friend 
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has discovered a decayed spot inhabited by wood-boring larve or a 

colony of ants. 

One hundred and forty stomachs of the Downy Woodpecker have 

been examined. They were collected during every month in the year 

and in 21 States, the District of Columbia, Ontario, and New Bruns- 

wick. A few of the western subspecies (Dryobates pubescens gairdnert), 

from British Columbia, have been included. The stomachs contained 

74 percent of insects, 25 percent of vegetable matter, and 1 percent 

of mineral matter or sand. The insects belong to the following orders: 

Ants (Hymenoptera), beetles (Coleoptera), bugs (Hemiptera), flies 

(Diptera), caterpillars (Lepidoptera), and grasshoppers (Orthoptera). 

Spiders and myriapods were also present. While all of these were 

eaten to some extent, they appear in widely different proportions. The 

ants constitute almost one-third of all the animal food, or about 23 per 

cent of the whole, indicating a very decided taste for this rather acid 

and highly flavored article of diet. Beetles stand a little higher in 

order of importance, amounting to about one-third of the entire insect 

food, or somewhat more than 24 percent of all. Many of these belong 

to the family of May beetles, a few were the predaceous ground beetles, 

but by far the greatest number were wood-boring larve, a fact showing 

that this little bird while securing his dinner is doing good work for 

the forest. One-fifth of the avimal food, or 16 percent of the total, 

consists of caterpillars, many of which apparently are wood-boring 

species; others are kinds that live on stems and foliage. Among insects 

the most interesting are the bugs (Hemiptera), which are represented 

in the stomachs by several species, notably by plant lice (Aphides), 

which in several instances were found in considerable quantities, 

amounting to 4 percent of the whole food. From the minute size 

and very perishable nature of these insects it is evident that they 

must disappear from the stomach iv a very short time, and it is fair to 

infer that many more were eaten than shown by the food remains. 

Spiders, including harvestmen or daddy longlegs, were eaten freely, 

and amounted to nearly one-tenth of thewhole. A few bits of snail 

shell were found in one stomach. ’ : ; 

Eleven Downy Woodpeckers from Kansas collected in winter (De- 

cember) deserve special notice. Eight of them had eaten the eggs of 

grasshoppers to an average extent of 10 percent of all their food. 

This, besides being in itself a good work, emphasizes the fact tbat this 

bird resorts to the ground for food in case of necessity. 
Prof. Samuel Aughey examined 4 stomachs of the Downy Wood- 

pecker in Nebraska, all of which contained grasshoppers. 
The late Dr. Townend Glover, entomologist of the Department of 

Agriculture, states that the stomach of a Downy Woodpecker shot in 

February “was filled with black ants.” He states further, “On one 

occasion a Downy Woodpecker was observed by myself making a 
number of small, rough-edged perforations in the bark of a young ash 
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tree, and upon examining the tree when the bird had flown it was 
found that wherever the bark had been injured the young larve of a 
wood-eating beetle had been snugly coiled underneath and had been 
destroyed by the bird.”! 

In the matter of vegetable diet, the taste of the Downy Woodpecker 

is varied, prompting him to eat a little of a good many things rather 

than a large quantity of any one. The following is a list of the vegetable 
substances that were identified: 

Grain: Miscellaneous: 

Indeterminable. Poison ivy seeds (Rhus radicans). 

Fruit: Poison sumac seeds (Rhus vernix). 

Dogwood berries (Cornus florida), (C. 

alternifolia), and (C. asperifolia). 

Virginia creeper berries (Purtheno- 
cissus? quinquefolia). 

June or service berries (Amelanchier 

Harmless sumac seeds (Rhus sp.?). 

Mullein seeds (Verbascum thapsus). 

Hornbeam seeds (Ostrya virginana). 

Nut, unidentified. 

Flower petals and buds. 

canadensis). Galls. 

Strawberries (Fragaria). Cambium. 

Pokeberries (Phytolacca decandra). Seeds, unidentified. 
Apples. Rubbish. 

Unidentified. 

Material believed to be fragments of grain was found in 2 stomachs 

but the quantity was so small that it may be dismissed without further 

comment. Fruit is by far the largest item of vegetable diet, forming 

one-tenth of the whole food. Strawberry seeds were found in only 1 

stomach, apple pulp was supposed to be identified in 2, and the other 

varieties mentioned in the table were distributed in about the same 

proportion; so that no great economic interest can attach to this part 

of the birds’ diet. The seeds and other things included under the 

head ‘Miscellaneous’ constitute about one-twelfth of the total food. 

Seeds of poison ivy were found in 20 stomachs and poison sumac in 1. 

These plants, far from being harmful to the birds, seem to form a very 

agreeable article of diet, and are eaten by many species. Unfortunately 

these seeds are protected by a hard, horny covering which successfully 

resists the action of the stomach, so that they pass through the ali- 

mentary canal uninjured. It is probable that we owe to birds, more 
than any other agency, the presence of these noxious plants beside 

fences, copses, and hedge rows. The remaining vegetable food, about 
5 percent, was classed as rubbish, and will be discussed in connection 
with some of the other woodpeckers. 

No beechnuts were found in any of the stomachs examined, but Dr. 

Merriam informs me that in northern New York they feed extensively 

on this nut, particularly in fall, winter, and early spring. On April 5, 

1U.S. Agr. Rept. for 1865, 1866, p. 37-38. 

2Commonly called Ampelopsis. See (List of Pteridophyta and Spermatophyta), 

prepared by a committee of the Botanical Club of the A. A. A. 8., 1893-94, which 

has been followed in all questions of botanical nomenclature. 
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1878, Dr. Merriam “shot 4 Downy Woodpeckers all of whose gizzards 

were full of beechnuts and contained nothing else. The birds were 

often seen on moss-covered logs, and even on the ground, searching for 

the nuts exposed by the melting snow.” Dr. Merriam states also that 

he has seen this woodpecker in the fall eat the red berries of the moun- 

tain ash. 

HAIRY WOODPECKER. 

(Dryobates villosus. ) 

This woodpecker is as common as the Downy in most parts of the 

United States, and to the ordinary eye can only be distinguished by 

its greater size, its color and markings being almost exactly the same. 

Fig. 1.—Hairy Woodpecker. 

The Hairy is a noiser bird, however, often making his presence known 

by loud calls and obtrusive behavior and by rapid flights from tree 

to tree. Like the Downy, he has been accused of depredations on fruit, 
but the stomachs examined do not show that cultivated varieties form 
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any considerable part of his fare. Beside the general resemblance 

between the two birds there is also a remarkable similarity in their 

food habits, as shown by the stomach contents; the greatest difference 

being that the Hairy eats a smaller percentage of insects than the 

Downy. Highty-two stomachs have been examined, collected during 

every mouth in the year, except February; and coming from 19 States, 

the District of Columbia, Ontario, New Brunswick, and Nova Scotia; 

though most were from the northern United States. The proportion 

of different kinds of food is as. follows: Animal, 68 percent; vegeta- 
ble, 31 percent; mineral, 1 percent. The insect material was made 

up of ants, beetles, caterpillars, bugs, and grasshoppers. Spiders and 
-myriapods also were present. An inspection of the percentages shows 

that ants are not so highly prized by the Hairy as by the Downy, since 

they constitute only about 17 percent of the whole food, or one-fourth 

of the insect portion. Beetles, both larval and adult, stand relatively 

higher than in the case. of the Downy, comprising 24 percent of all 

food, or more than one-third of the insect matter. Caterpillars were 
eaten in greater quantities, both actually and relatively, amounting to 

21 percent of the whole food, or more-than. one-third of all the insect 

material. Spiders are weil represented, and aggregate nearly 6 per 

cent of the entire food. Among the miscellaneous insects were a few 

aphids or plant lice. Grasshoppers were- found in, only 1 stomach, 

but Professor Aughey found them in 4 out of 6 stomachs examined by 

him in Nebraska. 
Mr. F. M. Webster states that he has seen a Hairy*’Woodpecker suc- 

cessfully peck a hole through the parchment-like covering of the cocoon 

of a Cecropia moth, devouring the contents. On examining more than 

20 cocoons in a grove of boxelders he found only 2 uninjured. 

The Hairy Woodpecker selects a somewhat larger variety of vege- 

table food than the Downy, though of the same general character. 

The following list of fruits and seeds found in the stomachs does not 

indicate that the bird visits orchards and gardens for fruit so much as 

swamps and thickets, where wild grapes, woodbine, and dogwood 

bound: 

Grain: Fruit—Continued : 

Corn. Blackberries or raspberries (Rubus). 

Fruit: Pokeberries (Phytolacca decandra). 

Dogwood berries (Cornus florida and Unidentified. 

C. asperifolia). Miscellaneous: 

Virginia creeper berries (Partheno- Poison ivy seeds (Rhus radicans). 

cissus quinquefolia). Poison sumac seeds (Rhus vernix). 

June or service berries (Amelanchier Harmless sumac seeds (Rhus glabra). 

canadensis). Barngrass seeds (Chameraphis. sp?). 

Spice berries (Benzoin benzoin). Hazelnuts. 

Sourgum berries (Nyssa aquatica). Seeds unidentified. 

Wild black cherries (Prunus serotina). Cambium. 

Choke cherries (Prunus virginiana). Spruce foliage (Picea). 

Wild grapes (Vitis cordifolia). Rubbish. 
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The only grain discovered was corn, which was found in 2 stom- 

achs. In one case it was green corn in the milk, but this is hardly 
sufficient to prove the habit of eating corn. Fruit aggregates a little 

more than 11 percent of the food of the species, and is fairly distrib. 

uted among all the items in the above list. Since blackberries are the 

only kind of cultivated fruit found in the stomachs, and since they grow 

wild in abundance, it is evident that the Hairy Woodpecker does not at 

present cause any great damage by his fruit-eating habits. The sub- 

stances in the miscellaneous list form about 11 percent of the whole food, 
and are practically of the same character as in the case of the Downy. 

Poison ivy seeds were eaten by 7 birds, and poison sumac by only 1, so 

that not so many seeds of these undesirable shrubs are distributed by 

the Hairy as by'the Downy. The weed seeds in the stomachs were 

few in number, but in Iowa both the Hairy and the Downy Woodpeckers 
feed largely on weed seeds in winter, stomachs taken then containing 

little else. Rubbish amounts.to about one-twelfth of all their food, 
which is the largest percentage shown by any species. 

Dr. Merriam informs.me.that in northern New York the Hairy Wood- 
pecker, like the other woodpeckers of the Adirondack region, feeds 
largely on beechnuts. In late fall, winter, and early spring following 

good yields of beechnuts the nuts form the principal food of the 
woodpeckers. 

PLICKER. 

(Colaptes-:auratus.) 

This bird, one of the largest and best known of our woodpeckers, is 

more migratory than either the Hairy or Downy, in winter being scarce 

or absent from its breeding range in the Northern States, where it is 

very abundant in summer and early fall. The Yellow-shafted Flicker 

is distributed throughout the United States east of the Rocky Moun- 

tains. In the West it is replaced by the Red-shafted Flicker, which 

may be considered the same so far as food habits are concerned. 

Under one or the other of its. various titles of Flicker, Golden-winged 

Woodpecker, High-holder, Yellow-hammer, Pigeon Woodpecker, and 

Hairy-wicket, it is. known to every farmer and schoolboy and, unfortu- 
nately, to certain.so-called sportsmen also, for this is the one woodpecker 

that is often seen in city markets. In most places it is a much sbyer 

bird than either of the preceding, and while it frequents the farm and 

approaches buildings-freely it keeps more in the tops of the trees and 

does not allow so near an.approach of its greatest enemy, man. This is 

particularly true in the northeastern part of the country, where large 

bags of Pigeon Woodpeckers are annually made among the wild cherry 

trees in which the birds feed. The Flickers soon learn whom they have 

to fear, and such knowledge seems to be hereditary. They are very 

prolific, rearing from six to ten young at a brood, and so keep reason- 

ably abundant in most parts of the country. The Flicker is the most 
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terrestrial of all the woodpeckers, in spite of his high-perching and 

high-nesting proclivities, and may often be seen walking about in the 

grass like a meadow lark. 

In the investigation of its food habits 230 stomachs were examined, 

taken in every month of the year, although January and February 

have but 1 each. They were collected in 22 States, the District of 

Columbia, and the Northwest Territory, and are fairly well distributed 

over the region east of the Rocky Mountains. They contained 56 per 

cent of animal matter, 39 percent of vegetable, and 5 percent of min- 

eral. It will be seen that the quantity of animal or insect material is 

less than in either of the preceding species, and the mineral matter 

somewhat greater. The following orders of insects were represented: 

Fic. 2.—Fhcker. 

Ants (Hymenoptera), beetles (Coleoptera), bugs (Hemiptera), grasshop- 

pers and crickets (Orthoptera), caterpillars (Lepidoptera), May flies (Ephe- 

merida) and whiteants (Isoptera). Spiders and myriapodsalso were pres- 

ent. An inspection of this insect matter shows the rather remarkable 

fact that more than three-fourths of it, or 43 percent of the whole food, 

consists of ants. If the mineral matter is thrown out as not being prop- 

erly food, we find that more than 45 percent of the Flicker’s food for 

the year consists of ants. Among the stomachs examined several 

contained nothing but ants. In two of these the actual number of ants 

present in each stomach exceeded 3,000. These were’ mostly small 
species that live in burrows in the earth, so that it is evident that 

when Flickers are seen upon the ground they are usually in search of 

18269—No. 7——2 
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ants, although the other insects found in the stomachs account in 
part for this ground-feeding habit. Prof. Samuel Aughey examined 8 

stomachs of Flickers in Dixon County, Nebr., in June, 1865, All of 

them contained grasshoppers, and the number in each stomach varied 
from 15 to 48. 

As a large part of the food of the 7 woodpeckers studied consists 

of ants, the question may be asked whether the birds are doing good 

or harm by destroying them. There are so many different species of 

these insects, and they have such widely différent habits, that it is 

difficult to make any assertion that will apply to all, but it is safe to 

say that many kinds are decidedly harmful, because they attend, pro- 

tect, and help to spread plant, root, and bark lice of various species. 
These lice are among the worst enemies of plant life, and everything 

which tends to prevent their destruction is prejudicial to the interests 

of agriculture. Other species of ants destroy timber by burrowing in 

it; still others, in warmer climates, do much harm to fruit trees by 
cutting off the leaves and undermining the ground. Many species 
infest houses and other buildings. Apparently, then, birds dono harm 

in destroying ants, but on the contrary probably do much good by keep- 

ing within bounds these insect pests, whose greater abundance would 

be a serious injury to man. The Flicker takes the lead in this work, 

eating ants to the extent of nearly half of his whole food. 
Next in importance to ants are beetles, which form about 10 percent 

of all the food, less than half the quantity eaten by the Hairy and 

Downy Woodpeckers. Among these were May beetles and their allies, 

and a few snapping beetles, but the greater number were Carabids or 

predaceous ground beetles. Most of these were in the adult form, but 
some larve of tiger beetles were identified. As these last live in bur- 

rows in the sand, and as Carabids live upon the ground, their presence 

in the stomachs again points to the terrestrial habits of the bird. The 

same is true of the grasshoppers and crickets. None of the other insects 

mentioned were eaten to any great extent, the whole aggregating only 

about 3 percent. Two stomachs contained each a single bedbug. 

Where they were obtained it is as difficult to surmise as it is to under- 

stand what motive could prompt the bird to swallow such an insect. 

Five stomachs contained each a few bits of snail shell. 

In the matter of vegetable diet the Flicker has the most extensive 

list of any of the 7 woodpeckers, and many of the articles of food 

can only be obtained on the ground or among low bushes. Following 
is a list of all the vegetable substances identified in the Flicker’s 

stomach: 
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Grain: 

Corn. 

Buckwheat. 

Fruit: 

Dogwood berries (Cornus florida and 

C. asperifolia). 
Virginia creeper berries (Partheno- 

cissus quinquefolia). 

Hackberries (Celtis occidentalis). 

Black alder berries (Jlex verticillata). 

Sourgum berries (Nyssa aquatica). 

Cat or greenbrier berries (Smilax 

glauca). 

Blueberries (Vaccinium sp.). 

Huckleberries (Gaylussacia sp.). 
Pokeberries (Phytolacca decandra). 

June or service berries (Amelanchier 

canadensis). 

Spice berries (Benzoin benzoin). 

Elderberries (Sambucus canadensis and 

S. pubens). 

Mulberries (Morus). 
Wild grapes (Vitis cordifolia), 
Wild black cherries (Prunus serotina). 
Choke cherries (Prunus virginiana). 

Cultivated cherries. 

Fruit—Continued. 

Blackberries (Rubus) 

Unidentified. 

Miscellaneous: 

Poison ivy seeds (Rhus radicans). 

Poison sumac seeds (Rhus vernix). 

Harmless sumac seeds (Rhus copallina 

and 9. glabra). 

Waxberries or bayberries (Mi yrica 

cerifera). 

Juniper berries (Juniperus virgini- 

ana), 

Knotweed or smartweed (Polygonum 

convolvulus, P. persicaria, P. lapa- 

thifolium). 

Clover seed (Trifolium repens). 

Grass seed (Phleum). 

Pigweed seed (Chenopodium). 

Mullein seed ( Verbascum thapsus). 

Ragweed (Ambrosia). 

Magnolia seed (Magnolia grandifiora). 

Acorns (Quercus). 

Seed unidentified. 

Cambium. 

Rubbish. 

Of the two kinds of grain in the above list corn was identified in 5 

stomachs, buckwheat in 1. Oneof the stomachs containing corn was 

taken in March and the bird had made a full meal of it, probably 

because he could get nothing else. Three of the others were collected 

in September, and the corn was evidently ‘in the milk.’ The fifth was 
taken in October, and is of a somewhat doubtful nature. 

The Department of Agriculture has received a number of reports 

that implicate woodpeckers in damage done to crops. The only one of 

any consequence-is from Dr. E. 8. C. Foster, of Russell County, Kans., 

who states that the Red-headed and Golden-winged Woodpeckers dain- 

age corn in the roasting ear by tearing open the husks. He does not say 

for what purpose the husks are torn open, though some observers have 

declared that the object is to obtain the grub which sometimes infests 

the ear. The testimony furnished by the stomachs does not indicate 

that the Golden-wing has much to do with corn stealing, for it appears 

that out of 98 stomachs taken in September and October, the season of 

harvest, only 4 contained corn at all, and these in quantities ranging 

from 4 to 30 percent of the stomach contents. The buckwheat was 

eaten in September. The Flicker has a rich and varied list of fruit, 

embracing at least 20 different kinds, nearly all of which are wild. 
The two items of grain and fruit together constitute about 25 per 

cent of the whole food, the grain, however, being of little consequence. 

With all this fruit eating, the Flicker trespassed upon man’s preserves 

for cherries only, and these were found in only 1 stomach. Several 
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observers, however, have testified that some damage is done. T. J. 
Parrish, of Cooke County, Tex., states that the Yellow-hammers and 
small woodpeckers feed on peaches, plums, grapes, and cherries. 

Miscellaneous vegetable substances aggregate a little more than 10 

percent of the whole food of this bird, and like the fruit list, consist 
of a variety of elements. Poison ivy seeds were found in 20 stomachs, 
poison sumac in 5, and bayberries in 14. All these seeds are coated 

with a white substance resembling wax, and while the quantity is small 

compared with the size of the seeds, it is probably rich in nutritive 

properties, for the seeds are a favorite article of winter diet with many 

birds. A number of weed seeds were found, and if eaten in consider- 

able quantities would be a great argument in the bird’s favor, but 

unfortunately they occurred in only one or two stomachs each, and so 

may be considered as merely picked up experimentally in default of 

something better. It is possible that a series of stomachs taken in the 

winter months might show a larger percentage, as has been observed 

in the case of other species of birds, including at least 2 woodpeckers, 
The mineral element of the stomach contents is larger in the Flicker 

than any of the others, forming 5 percent of the whole, and consisting 

principally of fine sand. It was noticed that the greatest quantity was 
present in stomachs containing ants, showing that the sand was picked 

up accidentally in gathering the ants from their hillocks. 

RED-HEADED WOODPECKER. 

(Melanerpes erythrocephalus.) 

The handsome Redhead inhabits suitable localities throughout the 
United States east of the Rocky Mountains, but is only casual in New 

England. He is a familiar bird on telegraph poles and fence posts, 

and seems to prefer these rather unpicturesque objects to other appar- 

ently more fruitful hunting grounds. He feeds largely on insects found 

upon these bare surfaces, but the vegetable matter in his stomach 

shows that he forages in other pastures also. 

Fifty years ago Giraud stated that on Long Island the Red-headed 

‘Woodpecker arrives early in April, and during the spring “subsists 

chiefly on insects. In the summer it frequents the fruit trees, ripe 

cherries and pears seeming to be a favorite repast. In the fall it feeds 

on berries and acorns, the latter at this season forming a large portion 

of its food.”! : 

In its fondness for mast it resembles its relative, the California Wood- 

pecker, whose habit of storing acorns is one of its most conspicuous 

traits. Inthe northern part of its range, where the oak is replaced by the 

beech, the Redhead makes the beechnut its principal food. Dr. C. Hart 

‘ Birds of Long Island, by J. P. Giraud, jr., 1844, p. 180. 
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Merriam has given much testimony under this head! He states that 

in northern New York, where it is one of the commonest woodpeckers, 
it subsists almost exclusively on beechuuts during the fall and winter, 

even picking the green nuts before they are ripe and while the trees 

are still covered with leaves. He has shown that these woodpeckers 

invariably remain throughout the winter after good nut yields and 

migrate whenever the nut crop fails. He says: “Gray Squirrels, Red- 

headed Woodpeckers, and beechnuts were numerous during the winters 

Vy /} 

s, Uy we Wy BLL Ayr 

NY, 

Fic. 3.—Red-headed Woodpecker. 

of 1871-72, 1873-74, 1875-76, 1877-78, 1879-80, 1881-82, 1883-84, while 

during the alternate years the squirrels and nuts were scarce and the 

woodpeckers altogether absent;” and adds that in Lewis County, 

N. Y., “a good squirrel year is synonymous with a good year for 

Melanerpes, and vice versa.” In early spring, following nut years, when 

the melting snow uncovers the ground, they feed on the beechnuts that 

were buried during winter. On April 5, 1878, at Locust Grove, N. Y., 

he shot 6 whose gizzards contained beechnuts and nothing else. 

1 Birds of Connecticut, 1877, p. 66; Bull. Nuttall Ornith. Club, Vol. III, 1878, p. 124; 

Mammals of the Adirondacks, 1884, p. 226. 
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In an interesting article in the Auk,! Mr. O. P. Hay says that in cen- 

tral Indiana during a good beechnut year, from the time the nuts began 

to ripen, the Redheads were almost constantly on the wing, passing 

from the beeches to some place of deposit. They hid the nuts in almost 

every conceivable situation. Many were placed in cavities in partly 

decayed trees; and the felling of an old beech was certain to provide 
a feast for the children. Large handfuls were taken from a single knot 

hole. They were often found under a patch of raised bark, and single 

nuts were driven into cracks in the bark. Others were thrust into 
cracks in gateposts; and a favorite place of deposit was behind long 
slivers on fence posts. In a few cases grains of corn were mixed with 

beechnuts. Nuts were often driven into cracks in the ends of railroad 

ties; and the birds were often seen on the roofs of houses pounding 

nuts into the crevices between the shingles. In several instances the 
space formed by a board springing away from a fence was nearly filled 

with nuts, and afterwards pieces of bark and wood were brought and 

driven over the nuts as if to hide them from poachers. 

In summer Dr. Merriam has seen the Redheads ‘‘make frequent 

sallies into the air after passing insects, which were almost invariably 

secured.” He has also seen them catch grasshoppers on the ground in 

@ pasture. 
Dr. A. K. Fisher saw several Red-headed Woodpeckers feeding on 

grasshoppers in the streets at Miles City, Mont., in the latter part of 

July, 1893. Several of the birds were seen capturing these insects near 

the hotel throughout the greater part of the forenoon. From a regu- 

lar perch on top of a telegraph pole or cottonwood they descended on 

their prey, sometimes eating them on the ground, but more often 

returned to their former post to devour them. 
The following interesting observation was made by Dr. G. 8. Agers- 

borg, of Vermillion, S. Dak. :? 

Last spring, in opening a good many birds of this species with the object of ascer- 

taining their principal food, I found in their stomachs nothing but young grass- 

hoppers. One of them, which had its headquarters near my house, was observed 

making frequent visits to an old oak post, and on examining it I found a large crack 
where the woodpecker had inserted about 100 grasshoppers of all sizes (for future 
use, as later observation proved), which were put in without killing them, but they 

were so firmly wedged in the crack that they in vain tried to get free. I told this to 
a couple of farmers, and found that they had also seen the same thing, and showed 

me posts which were used for the same purpose. Later in the season the wood- 

pecker whose station was near my house, commenced to use his stores, and to-day 

(February 10), there are only a few shriveled-up grasshoppers left. 

Mr. Charles Aldrich, of Webster City, Iowa, states that he saw a Red- 
headed Woodpecker catching grasshoppers on the prairie half a mile 

from timber. In Nebraska grasshoppers were found in 4 out of 6 

stomachs examined by Prof. Samuel Aughey. 

' Auk. Vol. IV, 1887, pp. 194,195. 

* Bull. Nuttall Ornith. Club, Vol. III, 1878, p. 97. 
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Besides depredations upon fruit and grain, this woodpecker has been 
accused of destroying the eggs of other birds and even of killing the 
young; and from Florida comes a report that it enters poultry houses 
and sucks the eggs of domestic fowls. Mr. Charles Aldrich, of Webster 
City, Iowa, says that a Red-headed Woodpecker was seen to kill a 
duckling with a single blow on the head, and then to peck out and eat 
the brains.’ In view of such testimony remains of eggs and young 

birds were carefully looked for in the stomachs examined, but pieces 

of eggshell were found iu only 1 stomach of the Flicker and 2 of the 
Redhead. 
A very unusual trait has been recorded by Dr. Howard Jones, of 

Circleville, Ohio. Dr. Jones says he has seen the Red-headed Wood- 

pecker steal the eggs of eave swallows, and in cases where the necks of 

the nests were so long that the eggs were out of reach the woodpecker 
made a hole in the walls of the nest and so obtained the contents. In 
a colony of swallows containing ‘dozens’ of nests not a single brood 
of young was raised. One of the woodpeckers also began to prey upon 

hens’ eggs, and was finally captured in the act of robbing the nest of a 
sitting hen.? 

No traces of young birds or of any other vertebrates were discovered 

in the stomachs of any of the 7 species under consideration, except 

bones of a small frog which were found in the stomach of a Red-bellied 
Woodpecker (.Welanerpes carolinus) from Florida. 

The Redhead has been accused of doing considerable damage to fruit 

and grain, and both charges are fairly well sustained. In northern 

New York Dr. Merriam has seen it peck into apples on the tree, and 

has several times seen it feed on choke cherries (Prunus virginiana). 

Mr. August Jahn, of Pope County, Ark., writes that it has damaged 

his corn to the amount of $10 or $15, and Dr. J. R. Mathers, of Upshur 
County, W. Va., says that the same species feeds on cherries, straw- 

berries, raspberries, and blackberries, and that its depredations are 

sometimes serious. According to Mr. Witmer Stone, of Germantown, 

Pa., Red-headed Woodpeckers have been observed to strip a black- 

berry patch of allofits fruit. Mr. W. B. McDaniel, of Decatur County, 

Ga., also reports that the Sapsucker and Redhead eat grapes and cher- 

ries, the loss being sometimes considerable. These examples show the 
nature of the evidence contributed by eye-witnesses, the accuracy of 

whose observations there is no reason to doubt. That the stomach 

examinations do not reveal more damaging points against the species 

is not surprising, for a person seeing a bird eating his choice fruit, or 
in some other way inflicting damage, is more impressed by it than by the 

sight of a hundred of the same species quietly pursuing their ordinary 

vocations. Thus an occasional act is taken as a characteristic habit. 

1Am. Nat., Vol. VT, No. 5, May, 1877, p. 308. 
2Ornithologist and Oologist, Vol. VIII, No. 7, 1883, p. 56. 
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One hundred and one stomachs of the Redhead were examined from 

specimens collected throughout the year, although the bird is not gen- 

erally abundant in the Northern States during the winter months, 
The specimens were taken in 20 States, the District of Columbia and 

Canada, and are fairly well distributed over the whole region east: of 

the Rocky Mountains. The contents of the stomachs consisted of: 

Animal matter, 50 percent; vegetable matter, 47 percent; mineral 

matter, 3 percent. The animal and vegetable elements are nearly 
balanced, and the mineral element is larger than in any except the 

Flicker. The insects consist of ants, wasps, beetles, bugs, grasshop- 

pers, crickets, moths, and caterpillars. Spiders and myriapods also 

werefound. Ants amounted to about 11 percent of the whole food, which 

is the smallest showing of any of the 7 species under consideration, 

and is in harmony with the habits of the bird, which collects its food 

upon exposed surfaces where ants do not often occur. Beetle remains 

formed nearly one-third of all food, the highest record of any one of 

the 7 woodpeckers. The families represented were those of the com- 

mon May beetle (Lechnosterna), which was found in several stomachs, 

the predaceous ground beetles, tiger beetles, weevils, and a few others. 

Among the May beetle family is a rather large, brilliant green beetle, 

known to entomologists as Allorhina nitida, but commonly called by 

the less dignified name of ‘June bug.’ It is very common during the 

early summer in the Middle and Southern States, but less so at the 

North. This insect was found in 11 stomachs, and 5 individuals were 

identified in a single stomach, which would seem an enormous meal for 

a bird of this size. Another large beetle eaten by this woodpecker is 

the fire-ground beetle (Calosoma calidum), a predaceous beetle of large 

size and vile odor. Passalus cornutus, one of the staghorns, a large 
insect, was also found, as well as a pair of mandibles belonging to 

Prionus brevicornus, one of the largest beetles in the United States. A 

preference for large beetles is one of the pronounced characteristics of 

this woodpecker. Weevils were found in 15 stomachs, and in several 

cases as many as 10 were present. Remains of Carabid beetles were 
found in 44 stomachs to an average amount of 24 percent of the con- 

tents of those that contained them, or 10 percent of-all. The fact that 

43 percent of all the birds taken had eaten these beetles, some of them 

to the extent of 16 individuals, shows a decided fondness for these 

insects, and taken with the fact that 5 stomachs contained Cicindelids 

or tiger beetles forms a rather strong indictment against the bird. 

Grasshoppers and crickets formed 6 percent of the whole food, a 

larger percentage than in any of the other 7 species. The aggregate 

for all other insects is 4 percent, and the most important kinds are 

wasps and their allies. As this bird has often been seen capturing 

insects on the wing! it is probable that the wasps were taken in that 
way. 

‘See Merriam, Bull, Nuttall Ornith. Club, Vol. III, July, 1878, p. 126; also Forest 
and Stream, Vol. IX, January 17, 1878, p. 451. 
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The vegetable food of the Redhead presents considerable variety, 

and shows some points of difference from that of the other wood- 

peckers. The following is the list of substances identified : 

Grain: Fruit—Continued. 
Corn. Apples. 

Fruit: Pears. 

Dogwood berries (Cornus candidissima Unidentified. 
and C. florida). Miscellaneous: 

Huckleberries (Gaylussacia). 

Strawberries (Fragaria). 

Blackberries or raspberries (Rubus). 

Mulberries (Morus). 

Elderberries (Sambucus). 

Wild black cherries (Prunus serotina). 

Choke cherries ( Prunus virginiana). 

Cultivated cherries. 

Wild grapes (Vitis cordifolia). 

Sumac seeds (Ihus copallina and R. 

glabra). 

Ragweed seeds (Ambrosia). 

Pigweed seeds (Chenopodium). 

Acorns (Quercus). 

Seeds unidentified. 

Galls. 

Flower anthers. 

Rubbish. 

Corn was found in 17 stomachs, collected from May to September, 

inclusive, and amounted to more than 7 percent of all the food. 

While it seems to be eaten in any condition, that taken in the late sum. 

mer was in the milk, and evidently picked from standing ears. This 

being the largest percentage of grain shown by any of the 7 species 

corroborates some of the testimony received, and indicates that the 

Redhead, if sufficiently abundant, might do considerable damage to 

the growing crop, particularly if other food was not at hand. While 

the fruit list is not so long as in the case of the Flicker, it includes 

more kinds that are, or may be, cultivated; and the quantity found in 

the stomachs, a little more than 33 percent of all the food, is greater 

than in any of the others. Strawberries were found in 1 stomach, 

blackberries or raspberries in 15, cultivated cherries in 2, apples in 4, 

and pears in 6. Fruit pulp was found in 33 stomachs, and it is almost 

certain that a large part of this was obtained from some of the larger 

cultivated varieties. Seeds were found in but few stomachs, and only 

a small number in each. 

RED-BELLIED WOODPECKER. 

_(Melanerpes carolinus.) 

The Red-bellied Woodpecker is a more southern species than any of 

the others treated in this bulletin. It is not known to breed north of 

the Carolinian fauna, and is abundant in Florida and the Gulf States. 
Curiously enough it sometimes migrates north of its breeding range to 

spend the winter. 

Only 22 stomachs of this species have been obtained by the division. 

These were collected in 9 States, ranging from Florida to Michigan and 

from Maryland to Kansas, and in every month except April, June, and 

July. Anexamination of their stomachs shows: animal matter (iusects) 
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26 percent and vegetable matter 74 percent. A small quantity of 

gravel was found in 7 stomachs, but was not reckoned as food. Ants 

were found in 14 stomachs, and amounted to 11 percent of the whole 

food. Adult beetles stand next in importance, aggregating 7 percent 

of all food, while larval beetles only reach 3 percent. Caterpillars had 

been taken by only 2 birds, but they had eaten so many that they 

amounted to 4 percent of the whole food. The remaining animal food 

is made up of small quantities of bugs (Hemiptera), crickets (Orthoptera), 

and spiders, with a few bones of a small tree frog found in 1 stomach 

taken in Florida. 

Dr. B. H. Warren states that the stomachs of 3 Red-bellied Wood- 

peckers captured in winter in Chester and Delaware counties, Pa., con- 

tained black beetles, larva, fragments of acorns, and a few seeds of 
wild grapes. The stomachs of 8 adults from the St. Johns River, 

Florida, contained red seeds of 2 species of palmetto, but no insects. 

Two additional stomachs from the same locality contained palmetto 

berries, fragments of crickets (Nemobius and Oracharis saltator), a pal- 

metto ant (Camponotus escuriens), and numerous joints of a myriapod, 
probably Julus.! 

Dr. Townend Glover found in the stomach of a Red-bellied Wood- 

pecker killed in December “ pieces of acorns, seeds, and gravel, but no 

insects. Another, shot in December, contained wing-cases of Buprestis, 

and a species of wasp or Polistes, acorns, seeds, and no bark. A third, 

shot in May, was filled with seeds, pieces of bark, and insects, among 
which was an entire Lachnosterna, or May bug.”? 

The vegetable food of the Red-bellied Woodpecker contained in the 

22 stomachs examined by the division consisted of the following seeds 
and fruits: 

Grain: Fruit—Continued. 
Corn. Saw palmetto (Sabal serrulata). 

Fruit: Holly (Ilex opaca). 

Mulberries (Morus rubra). Wild sarsaparilla ( Aralia nudicaulis). 

Wild grapes (Vitis cordifolia). Bay berries (Myrica cerifera). 

Virginia creeper (Parthenocissus quin- Pine (Pinus echinata). 

quefolia). Poison ivy (Rhus radicans). 

Elderberries (Sambucus canadensis). Ragweed (Ambrosia sp.). 

Rough-leaved cornel (Cornus asperi- 
folia). 

Corn was found in only 2 stomachs. The other items were well dis- 

tributed, and none of them appear to be specially preferred, unless it 

may be the poison ivy, which was found in 6 stomachs, and amounted to 
nearly 12 per cent of the whole food. Although 8 of the 22 birds were 

collected in Florida, no trace of the pulp of oranges was discovered, but 

that oranges are eaten by them is shown by the following interesting 
notes. 

1 Birds of Pennsylvania 2d ed., 1890, pp. 174, 175. 

2U.S. Agric. Rept. for 1865, 1866, p. 38. 
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Dr. B. H. Warren states that in Florida the Red-bellied Woodpecker 

is commonly known as ‘Orange Sapsucker’ and ‘Orange Borer.’ Dr. 

Warren collected 26 of these woodpeckers in an orange grove near 

Volusia aud found that 11 of them contained orange pulp. Three con- 

tained nothing else; the others had eaten also insects and berries. 
Corroborating Dr. Warren’s account, Mr. William Brewster states 

that at Enterprise, Fla., in February, 1889, he saw a Red-bellied Wood- 

pecker eating the pulp of a sweet orange. Mr. Brewster states that the 

woodpecker attacked the orange on the ground, pecking at it in a slow 

and deliberate way for several minutes. On examining the orange it 

was found to be decayed on one side. ‘In the sound portion were three 

holes, each nearly as large as a silver dollar, with narrow strips of peel 

between them. The pulp had been eaten out quite to the middle of the 

fruit. Small pieces of rind were thickly strewn about the spot.” Upon 

searching closely he discovered several other oranges that had been 

attacked in a similiar manner. All were partially decayed and were 

lying on the ground. He was unable to find any on the trees which 

showed any marks of the woodpecker’s bill.’ 

Mr. Benjamin Mortimer, writing of the same bird at Sanford, Fla., 

says: 
During February and March, 1889, while gathering fruit or pruning orange trees, 

I frequently found oranges that had been riddled by this woodpecker and repeatedly 

saw the bird at work. I never observed it feeding upon fallen oranges. It helped 

itself freely to sound fruit that still hung on the trees, and in some instances I have 
found ten or twelve oranges on one tree that had been tapped by it. Where an 

orange accidentally rested on a branch in such away as to make the flower end acces- 

sible from above or from a horizontal direction the woodpecker chose that spot, as 
through it he could reach into all the sections of the fruit, and when this was the 

case there was but one hole in theorange. Butusually there were many holesaround 
it. It appeared that after having once commenced on an orange, the woodpecker 
returned to the same one repeatedly until he had completely consumed the pulp, and 
then he usually attacked another very near toit. Thus Ihave found certain clusters 

in which every orange had been bored, ‘while all the others on the tree were 
untouched. An old orange grower told me that the “ Sapsuckers,” as he called them, 
never touch any but very ripe oranges, and are troublesome only to such growers as 
reserved their crops for the late market. He also said that it is only within a very 
few years that they have shown a taste for the fruit; and I myself observed that, 
although Red-bellies were very common in the neighborhood, only an individual, or 

perhaps a pair, visited any one grove.” 

1The Auk, Vol. VI, 1889, pp. 337-338. 

2The Auk, Vol. VII, 1890, p. 340. 
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YELLOW-BELLIED WOODPECKER OR SAPSUCKER. 

(Sphyrapicus varius.) 

This species is probably the most migratory of all our woodpeckers, 

breeding only in the most northerly parts of the United States, and in 

some of the mountains farther south. In the fall it ranges southward, 
spending the winter in most of the Eastern States. It is less generally 
distributed than some of the other woodpeckers, being quite unknown 

in some sections and very abundant in others. For instance, Dr. C, 

Hart Merriam states that in the Adirondack region during migration it 

Fia. 4.—Yellow-bellied Woodpecker or Sapsucker. 

outnumbers all other species of the family together, and throughout the 

summer is second in numbers only to the Hairy Woodpecker; and at 
Mount Chocorua, New Hampshire, Mr. Frank Bolles found it the most 
abundant species. In Minnesota also it is very common. On the other 

hand, near my home in Massachusetts only two or three were observed 

each year; and during a residence of eight years in Iowa it was noted 

only three or four times. 



YELLOW-BELLIED WOODPECKER. 29 

It is to this species that the term ‘Sapsucker’ is most often and 

most justly applied, for it drills holes in the bark of certain trees and 

drinks the sap. It feeds also on cambium, insects, and wild fruits and 
berries. 

In writing of the habits of these woodpeckers in northern New York 

in 1878, Dr. Merriam states: 

They really do considerable mischief by drilling holes in the bark of apple, thorn- 

apple, and mountain ash trees in such a way as to form girdles of punctures, some- 
times 2 feet or more in breadth (up and down), about the trunks and branches. 

» * * The holes, which are sometimes merely single punctures, and sometimes 

squarish spaces (multiple punctures) nearly half an inch across, are placed so near 

together that not unfrequently they cover more of the tree than the remaining bark. 

Hence, more than half of the bark is sometimes removed from the girdled portions, 

and the balance often dries up and comes off. Therefore it is not surprising that 
trees which have been extensively girdled generally die, and mountain ash are much 
more prove to do so than either apple or thornapple trees, due, very likely, to their 

more slender stems. The motive which induces this species to operate thus upon 

young and healthy trees is, I think, but partly understood. It is unquestionably 

true that they feed, to a certain extent, both upon the inner bark and the fresh sap 

from these trees, but that the procurement of these two elements of sustenance, 
gratifying as they doubtless are, is their chief aim in making the punctures I am 
inclined to dispute. As the sap exudes from the newly-made punctures, thousands 

of flies, yellow jackets, and other insects congregate about the place, till the hum of 
their wings suggests a swarm of bees. If, now, the tree be watched, the woodpecker 
will soon be seen to return and alight over the part of the girdle which he has most 
recently punctured. Here he remains, with motionless body, and feasts upon the 

choicest species from the host of insects within easy reach. * * * In making 
each girdle they work around the trunk, and from below upwards, but they may 

begin a new girdle below an old one. They make but few holes each day, and after 

completing two or three remain over the spot fer some little time, and as the clear 

fresh sap exudes and trickles down the bark they place their bill against the depen- 

dent drop and suck it in with evident relish—a habit which has doubtless given rise 

to the more appropriate than elegant term Sapsucker, by which they are commonly 

known in some parts of the country. I haveseveral times watched this performance 

at a distance of less than 10 feet, and all the details of the process were distinctly 

seen, the bird looking at me, meanwhile, ‘out of the corner of his eye.’ When his 

thirst is satisfied he silently disappears, and as silently returns again, after « few 

hours, to feast upon the insects that have been attracted to the spot by the escaping 

sap. This bird, then, by a few strokes of its bill, is enabled to secure both food (ani- 

mal and vegetable) and drink in abundance for an entire day; and a single tree, 

favorably situated, may suffice for a whole season.! 

The late Frank Bolles has published some interesting detailed obser- 

vations respecting the food habits of the Sapsucker. His conclusions 

are: 

That the Yellow-bellied Woodpecker is in the habit for successive years of drill- 

ing the canoe birch, red maple, red oak, white ash, and probably other trees, for the 

purpose of taking from them the elaborated sap, and insome cases parts of the cam- 

bium layer; that the birds consume the sap in large quantities for its own sake and 

not for insect matter which such sap may chance occasionally to contain; that the 

sap attracts many insects of various species, a few of which form a considerable 

part of the food of this bird, but whose capture does not occupy its time to any- 

1 Bull. Nuttall Ornith. Club, Vol. IV, January, 1879, pp. 3-5. 
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thing like the extent to which sap drinking occupies it; * * * that the forest 
trees attacked by them generally die, possibly in the second or third year of use; 
that the total damage done by them is too insignificant to justify their persecution 

in well-wooded regions. ! 

Mr. Bolles shot 8 Sapsuckers in July and August, 1890. Their stom- 

achs “were well filled with insects.” Some of these were examined by 
Mr. Samuel H. Seudder, who states: 

The insects in the differentstomachs are in all cases almost exclusively composed of 
the harder chitinous parts of ants. In acursory examination I find little else, though 

one or two beetles are represented, and No, 4 must have swallowed an entire wasp 

of the largest size, his head and wings attesting thereto.” 

In a subsequent article Mr. Bolles gives the result of an attempt to. 

keep several young Sapsuckers alive on a diet of dilute maple sirup. 

Unfortunately for the experiment, the birds obtained and greedily 

devoured numerous insects attracted to the cage by the sirup. How 

many of the insects were eaten was not known, but all of the birds 

died within four months. Examination of their bodies showed fatty 
degeneration of the liver—a condition said to be usual in cases of star- 

vation. Mr. Bolles states: 

The most probable cause of this enlargement of the liver, which seems to have 

been the reason for the death of the 3 Sapsuckers, was an undue proportion of. 
sugar in their diet. In a wild state they would have eaten insects every day and 

kept their stomachs well filled with the chitinous parts of acid insects. Under 
restraint they secured fewer and fewer insects, until, during the last few weeks of 

their lives, they had practically no solid food of any kind.3 

Mr. Bolles has thus proved by experiment that concentrated sap 

(saturated with sugar) is not sufficient to sustain life, even with the 

addition of a small percentage of insects. The logical inference is 

that sap, while liked by the birds and consumed in large quantities, 

holds asubordinate place as an article of food. 

The Yellow-bellied Woodpecker is represented in the collection by 

81 stomachs, distributed rather irregularly through the year. None were 

taken in February, March, or November, and only a few in January, 

June, and December; the great bulk were collected in April, August, 

September, and October. They were obtained from 15 States, the 
District of Columbia, and Nova Scotia. All were from the Northern 

States, except a few from North Carolina, Virginia, and the District of 

Columbia. Unlike any of the preceding species the vegetable element 

of the food here exactly equals the animal part. The insect matter 

was made up of ants, wasps, beetles, flies, bugs, grasshoppers, crickets, 

and mayflies. Some spiders also were present. Of the whole food, 36 

percent consisted of ants, a higher percentage than in any other wood- 

pecker except the Flicker. Beetles amounted to 5 percent, and do not 

appear to be a favorite food. Flies (Diptera) in various forms were 

1The Auk, Vol. VIII, July, 1891, p. 270. 
°The Auk, Vol. VII, July, 1891, p. 269. 
3The Auk, Vol. IX, April, 1892, p. 119. 
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eaten in larger numbers than by any of the others. Among them were 
several long-legged crane flies ( Tipulids). Spiders were eaten to a small 
extent only, and most of these were phalangers or ‘daddy-longlegs,’ 

which, taken with the crane flies, would indicate a slight preference for 

long-legged prey. Bugs, wasps, caterpillars, crickets, and maytiies 

collectively amount to about 6 percent, no one of them reaching any 

very important figure. Prof. Samuel Aughey examined 5 stomachs of 

the Yellow-bellied Woodpecker in Nebraska, all of which contained 
grasshoppers. The number in each stomach varied from 15 to 33. 

Mr. William Brewster states that at Umbagog Lake, Maine, “ After 

the young have hatched, the habits of the Yellow-bellied Woodpecker 

change. From an humble delver after worms and larvae, it rises to the 
proud independence of a flycatcher, taking its prey on wing as uner- 

ringly as the best marksman of them all. From its perch on the spire 

of some tall stub it makes a succession of rapid sorties after its abun- 

dant victims, and then flies off to its nest with bill and mouth crammed 

full of insects, principally large Diptera.”? 

The vegetable food of the Sapsucker is varied. The following fruits 

and berries were found in the stomachs: 

Fruit: Miscellaneous: 

Dogwood berries (Cornus florida). 

Black alder berries (Ilex verticillata). 
Virginia creeper berries (Parthenocis- 

sus quinquefolia). 

Wild black cherries (Prunus serotina). 

Poison ivy seeds (Rhus radicans). 

Mullein seeds ( Verbascum thapsus). 

Juniper berries (Juniperus virginiana). 

Buds. 
Seeds unidentified. 

Cambium. 

Rubbish. 

Blackberries or raspberries (Iubus). 

Unidentified. 

The quantity of fruit found in the stomachs formed 26 percent of the 

entire food, but the only kinds identified that might possibly be culti- 

vated were blackberries and raspberries, and these were in only 2 

stomachs. Unidentifiable fruit pulp was found in 12 stomachs. Mis- 

cellaneous seeds to the amount of 5 percent complete the list of sub- 

stances eaten by this species. Poison ivy seeds were found in only 1 

stomach, and most of the other things were distributed in about the 

same proportion. 
Dr. Merriam informs me that in the fall in northern New York the 

Sapsuckers feed on ripening beechnuts, the small branches bending 

low with the weight of the birds while picking the tender nuts. 

1 Bull. Nuttall Ornith. Club, Vol. I, 1876, No. 3, p. 69. 
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GREAT PILEATED WOODPECKER. 

(Ceophleus pileatus. ) 

Excepting the Ivory Bill this is the largest woodpecker in the United 

States, where it inhabits most of the heavily wooded districts. It is shy 
and retiring, seldom appearing outside of the forests, and difficult to 

approach even in its favorite haunts. Its large size, loud voice, and 

habit of hammering upon dead trees render it conspicuous. Its strength 

is marvelous, and one unacquainted with it can scarcely credit a bird 

with such power of destruction as is sometimes shown by a stump or 
dead trunk on which it has operated for ants or boring larve. 

Only 23 stomachs of the Pileated Woodpecker have been obtained; 

all taken in the months of October, November, December, and January, 

and collected from 6 States, the District of Columbia, and Canada 
(including New Brunswick). Fifty-one percent of the contents of 

these stomachs consisted of animal matter or insects; 49 percent of 

vegetable matter. The insects were principally ants and beetles, with a 

few of some other orders. The ants were mostly of the larger species 

that live in decaying wood. A large proportion of the beetles were in 

the larval form, and all were of the wood-boring species. There were 

also a few caterpillars, also wood-borers, a few plant lice, several cock- 

roaches of the species that live under the bark of dead trees, a few 
white ants and a few flies, with one spider. 

The gizzard of a Pileated Woodpecker shot by Dr. Merriam in the 

Adirondacks, April 25, 1882, contained hundreds of large ants and no 

other food. Six stomachs, collected by Dr. B. H. Warren on the St. 

Johns River in Florida, contained numerous palmetto ants (Campanotus 

escuriens), and remains of other ants, several larvee of a Prionid beetle 

(Orthosoma brunnea), numerous builder ants (Cremastogaster lineolata), 

one larva of Xylotrechus, and one pupa of the white ant (Termes). The 
insects were determined under Prof. C. V. Riley.! 

Seeds and berries of the following plants were found in the stomachs 
exainined by the division: 

Sourgum (Nyssa aquatica). Virginia creeper (Parthenocissus quinque- 

Flowering dogwood (Cornus florida). folia). 

Black haw (Viburnum prunifolium). Greenbrier (Smilax rotundifolia and 

Cassena (Ilex cassine). S. glauca). 

Hackberry (Celtis occidentalis), Sumac (Rhus copallina). 

Persimmon (Diospyros virginiana). Poison sumac (Rhus verniz). 

Wild grapes (Vitis cordifolia). Poison ivy (Rhus radicans). 

' Birds of Pennsylvania, 2d ed., 1890, p. 177. 
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In addition to the 7 species of woodpeckers whose food has been 

already discussed, 57 stomachs have been examined, belonging to 12 

species and subspecies, mostly from the southern and western parts of 

the United States and British Columbia, as follows: 
Stomachs. 

Nuttall’s Woodpecker (Dryobates nuttalit)........ 2.2202 .22 222 cece eee eee eee eee vi 

Red-cockaded Woodpecker (Dryobates borealis) ..........2. ---2 22-2200 eeccee eee 12 

Baird’s Woodpecker (Dryobates scalaris bairdi).........22..2-22. cee eee e ee eee eee 8 

Gilded Flicker (Colaptes chrysoides) .......22. 022. 2022220 cece ce cee eee cece eee wwe 3 

Red-shafted Flicker (Colaptes cafer) ....-....222. 2002 e222 cece ee cece eee eee cence 11 

Northwestern Flicker (Colaptes cafer saturatior)............2222 2-22-22 0cce eee eee 5 
California Woodpecker (Melanerpes formicivorus bairdi) .........22.-.2. 220-000 1 

Lewis’s Woodpecker (Melanerpes torquatus)......-..2--- 200022220 cee e eee eee nee 3 

Gila Woodpecker (Melunerpes uropygialis) .......2..0200- 2220 eee ee eee eee eee 1 
Red-breasted Sapsucker (Sphyrapicus ruber) .. 2... 2.2 ..2220 0202 eee ee eee eee e eee 1 
Arctic Three-toed Woodpecker (Picoides arcticus) ..........---0----.0-000 2 eee eee 7 

Alpine Three-toed Woodpecker (Picoides americanus dorsalis) ...-....-...-++.-+-- 3 

With such a small number of stomachs it is hardly worth while to dis- 

cuss the food of each species, The Three-toed Woodpeckers (Picoides), 
however, deserve passing notice, since their food contains a larger per- 

centage of wood-boring larve than any other woodpecker examined. 

As the food of the two species is practically the same they may be con- 

sidered together. The contents ofthe 10 stomachs consists of: animal 

matter, 83 percent; vegetable matter, 17 percent. It is a question 

whether this should not all be considered as animal, for the vegetable 

portion consisted almost entirely of rotten wood and similar rubbish, 

probably taken accidentally, and is not in any proper sense food, the 

exception being in one case where a little cambium had been eaten by 

one individual of the Arctic Three-toed Woodpecker (Picoides arcticus) 

and a few skins of some small fruit by one Alpine Three-toed Wood- 

pecker (P. americanus dorsalis). The animal food consisted of 63 per 

cent of wood-boring Coleopterous larve (beetles), 11 percent of Lepi- 

dopterous larve (caterpillars), probably also wood-borers, and 9 per 

cent of adult beetles, ants, and other Hymenopterous insects. 
18269—No. 73 





THE TONGUES OF WOODPECKERS.' 

RELATION OF THE FORM OF THE TONGUE TO THE CHARACTER OF 
THE FOOD. 

By Frepreric A. Lucas, 

Curator, Department of Comparative Anatomy, 

United States National Museum. 

Whether the tongues of birds are of value in classification, or whether 
the modifications of the tongue, at least the external modifications, are 
due to adaptation to the character of the food or the manner in which 

food is manipulated, is a question of much interest. Unfortunately 

the food and feeding habits of birds are so little known that in many 

cases the adaptive characters of the tongue are not recognized, since 

without a knowledge of the one it is difficult or impossible to explain 

the peculiarities of the other. 

The results of the preliminary investigation of the food of North 

American woodpeckers, made by the Division of Ornithology and Mam- 

malogy of the Department of Agriculture, suggested that this group 

would bea most excellent one to study, and the tongues of all available 

species have been examined. 

The woodpeckers are structurally a well- marked, compact group, and 

any variation in the structure of a given part, if shoven to be directly 

correlated with some peculiarity of habit, would be a good indication 

that the one was dependent on the other. A comparison of the struc- 

ture and modifications of the tongue with the results obtained from the 

examination of a large series of stomachs will, it is thought, show that 

just such a correlation does exist between the two, and that the form of 

the tongue varies surprisingly according to the nature of the food. 

It is of course always necessary to bear in mind that the food of a 
bird necessarily varies with the season—a fact well shown by the group 

under consideration—and consequently that the peculiarity of the 

tongue may be related to some special kind of food, or particular 

method of obtaining it, pursued during a portion of the year only. A 

1 Published by permission of Dr. G. Brown Goode, Director United States National 

Museum. 35 
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particular kind of food which could be best obtained by some special 

adaptive feature would naturally have more influence as a modifying 

agent, even if indulged in for only a short time, than a general diet 

for a long period, since the one would be positive in its effects, the 

other negative. 
As the hyoid bone is the framework on which the tongue is built, it 

will be well to note some of its characteristic features in the wood- 

peckers before proceeding to the modifications of the tongue itself. 

The hyoid is so constructed as to combine the two characters of length 

and strength that are needed for extensile purposes. The front of the 

hyoid is formed by the short, fused cerato-hyals, although a groove, or 

in some cases a perforation, indicates the double origin of this bone. 

The basi-hyal is usually very long and very slender and the cerato- 

branchials abut upon its posterior end, the basi-branchial being absent, 

nor have any indications of this bone been found even in very young 

specimens. The cerato-branchials and epi-branchials are variable, 
especially the latter, which, as in the Sapsucker (Sphyrapicus), may be 

no longer than in many Passeres, or, as in the Flickers (Colaptes), reach 

the maximum length among birds. The epi-branchials curve up over 

the back of the skull, meet on its summit, and continue on toward 

the forehead. In other long-tongued birds, as in the humming bird 

(Trochilus), for example, the apposed bones reach to the base of the 

bill, but in the longest-tongued, woodpeckers they turn to the right, 
pass through the right narial opening, dipping under the nostril, and 

thence continue quite to the tip of the bill, so that in these species the 

extreme possible length of tongue is reached unless some other device 

is resorted to.! The cerato-branchials lie side by side when the tongue 

is protruded, and even when it is withdrawn they are posteriorly but 

little separated. The general character of the hyoid is constant in all 

species examined, but, as just stated, the proportions of its component 

parts vary, the extremes being represented by the Sapsucker (Sphyra- 

picus) and Flicker (Colaptes), both of which are figured (PI. II], figs.1, 3). 

Externally the tongue consists at the tip of a horny portion more or 

less barbed along the edges; this is followed by a section covered with 

tough skin bearing on the upper surface a long patch of minute points, 

while the basal portion is clothed with smooth, elastic skin, which is 
more or less wrinkled tranversely when the tongue is retracted. The 

skin covering the base of the tongue is reflected, forming a sort of sheath, 
into which the basal part of the tongue is withdrawn when at rest. 

The shape of the patch of minute points, as well as the number and 

character of the points themselves, seems to vary in different species, 

‘It would appear that a method is already in use by which the length of the tongue 

can be greatly increased, and this is the curling of the free ends of the epi-branchials 

into aspiral. Although I have never met with a specimen in which the hyoid was 

so arranged, both Dr. Bryant and Mr. Wm. Palmer have recorded specimens in which 

the hyoid encircled the eye. Dr. Bryant’s paper, entitled ‘‘Remarks on Sphyrapicus 

varius, Linn.,” appeared in Proc. Bost. Soc. Nat. Hist., Vol. X, 1864-66, pp. 91-93. 
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and, although these points.are so small as to appear like mere granula 

tions, they are seen under the microscope to have a perfectly definite 

form and to be directed backward (P1. III, figs 8,9.) They are smallest 
toward the tront of the patch, and increase in size from thence back- 

ward. 

The anterior, horny portion of the tongue is also subject to great 

variation. In most species it is armed on either side with a number of 

sharp, backwardly-directed spines, but these may vary in number from 

two or three in the Flicker (Colaptes, P1.II, fig.10), up to thirty or forty 

in the Redhead (Jfelanerpes, Pl. II, fig. 2). One specimen of Flicker, 

labeled Colaptes hybridus, P1. I, fig. 1), had the tip of the tongue wholly 

unarmed; but this may have been an individual peculiarity, and if so, 
would be interesting as showing the retention in the adult of the con- 

dition found inthe young. In the Sapsucker (Sphyrapicus) the tongue 

bears no spines, but two series of stiff hairs, the lower set directed out- 
ward, the upper series backward. Of course, strictly speaking, these 

hairs are simply very slender spines, and in the California Wood- 

pecker (Melanerpes formicivorous bairdt, Pl. II, fig. 1) we find an almost 

intermediate stage, the spines being quite fine, and the sides of the 

tongue, as in a few other species, furnished with a few short hairs lying 
below the spines and directed outward and forward. 

In very young woodpeckers the tongue is unarmed at the point, bear- 

jng neither hairs nor spines, although the patch of minute points on the 

upper surface is present from the first. Later on, as indicated by a 

fully-fledged nestling of the Downy Woodpecker (Dryobates pubescens, 

Pl. IIL, fig. 6), a species whose tongue, when adult, is armed with sharp 

barbs, the spines are represented by short, fine, reflexed hairs, like the 

upper series of the Sapsucker (Sphyrapicus varius). Thus it would 

seem that the lateral spines are acquired after the bird has commenced 

to fly, and that they must be developed very rapidly, although speci- 

mens showing the.various stages in their acquisition are lacking. The 

growth of the hyoid must be correspondingly rapid, for in the nestling 

alluded to the ends of the epi-branchials. reached only to the center of 

the skull, although the Downy is a long-tongued bird whose hyoid runs 

beneath the nostril into the bill. This rapid growth has been observed 

in the hyoid of humming birds, in which the growth of the bill is also 
very rapid after hatching, and it would appear that gréat changes take 

place in the tongue and beak about the time the young bird ceases to 

be fed and begins to feed itself. 

If woodpeckers were to be classified by their tongues we would start 

with forms like Delattre’s Woodpecker (Ceophleus scapularis, Pl. II, 
fig.11), and Flicker (Colaptes auratus or C. chrysoides, Pl. II, fig. 10), in 
which the tongue is armed with two or three points on each side; pass 

through the Pileated Woodpecker (Ceophleus pileatus, Pl. I, fig. 9), 

into the White-headed Woodpecker (Xenopicus albolarvatus, Pl. U, 

fig. 8). and Downy Woodpecker (Dryobates pubescens, Pl. II, fig. 4), 
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and thence to such species as the Gila Woodpecker (Melanerpes uro. 
pygialis, Pl. II, fig. 6). Thence through the Three-toed Woodpecker 

(Picoides, Pl. II, fig. 5) and the Ladder-back Woodpecker (Dryobates 
scalaris, P|. II, fig. 3), we reach the Redhead Woodpecker (Melanerpes 

erythrocephalus, Pl. II, fig. 2) and California Woodpecker (Melanerpes 

formicivorus bairdi, Pl. I, fig. 1), while between these and the short, 
brush-tongued Sapsucker (Sphyrapicus, Pl..I, fig. 12), there is a gap 

to be bridged over. 

Considering the tongues in relation to food, we find that those of the 

various species of Flickers (Colaptes, P|. I, fig. 3) have the fewest termi- 

nal barbs and the longest dorsal tract of fine points; they are also 

among the longest. The members of the genus are particularly fond 

of ants, and the tongue seems especially adapted for probing ant hills. 

The function of the fine points on the upper part of the tongue seems 

to be to form a rough surface to which the sticky saliva will readily 

adhere and to which in turn the ants will be stuck. In this genus the 

submaxillary salivary glands reach the maximum size in the group. 

The Hairy and Downy Woodpeckers (Dryobates villosus and D. 

pubescens, Pl. I, fig. 4), and also the Pileated Woodpecker (Ceophleus 

pileatus) feed more or less on the larve of beetles (Coleoptera), and these 

have sharply barbed tongues, well adapted for spearing grubs or for 

coaxing them out of their hiding places. Hence it seems extremely 

probable that other species similarly provided have similar food habits. 

In these species, and in others with sharply barbed tongues, the dorsal 

tracts of points vary in shape and extent as well as in the size and 

number of the points, but in none are they as long as in the Flicker 

(Colaptes). The same is true of the submaxillary glands, which are all 

smaller than in the Flicker. 

The Red-headed Woodpecker (Melanerpes erythrocephalus, Pl. I, fig. 

9), although having a peculiar tongue, has one which is less evidently 

specialized than those of other species, and one which suggests the 

fringed tongues of some finches and other passerine birds. In diet 

this bird appears to be the most omnivorous of the species examined, 

eating a large proportion of fruit, or vegetable food, the total amount for 

some months equaling that of the insect food. The species is evidently 

fond of grasshoppers, but whether or not there is any direct relation 

between the character of its tongue and that of its food is not evident. 

The Sapsucker (Sphyrapicus varius, Pl. I, fig. 12) drills into the 

maples, birches, mountain ash, and apple trees, and feeds upon the sap 

as well as upon the insects which are attracted by it. The tongue may 

be used in two ways: either the fringe of stiff hairs may serve as a 

brush, to which a considerable quantity of sap would adhere, or it may 

serve by capillary attraction to guide the sap from the little pits in 

which it gathers to the front part of the tongue. 

The tongue of the Sapsucker is much less extensile than that of any 

other woodpecker examined, and this lack of extensibility is a charac- 
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teristic of the tongues of insectivorous birds, such as the swifts and 

swallows. The spines of the upper surface of the tongue also reach 

their greatest size in the Sapsucker (Sphyrapicus), and spine-clad 

tongues are another characteristic of insect-eating birds. The insec- 

tivorous diet of the Sapsucker is further indicated by the fineness of 

the backwardly directed spiny processes at the base of the tongue and 

about the opening of the trachea, their use being apparently to facili- 

tate the passage of food past the larynx. 

The direct relation of the modifications of the tongue to the char- 

acter of the food can perhaps be best appreciated by comparing the 

figures of the tongue, and particularly the enlarged figures of the 

tongue tips, with the table giving the summary of the food. It will 

be seen, too, by further comparison that there is a direct relation 

between the form of the bill, the tongue, and the number of larve 

eaten. Those species which have bills best adapted for cutting into 

trees containing larve, and tongues most capable of extracting them 

from their hiding places, eat the most. Thus the Three-toed and Pile- 

ated Woodpeckers (Picoides and Ceophleus) stand at the head of the 

list, closely followed by the members of the genus Dryobates. At the 

other extreme is the Sapsucker (Sphyrapicus varius), for this species 

was only once found to have eaten larvie, and in this instance they 

were probably not obtained by cutting into wood. It should be noted, 

as showing the importance of the modifications of the tongue, that 

the Flicker (Colaptes), which has a curved bill, not well adapted to cut 

into trees after grubs, has, next to the Redhead (Melanerpes) and Sap- 
sucker (Sphyrapicus), eaten the smallest percentage of larve of any 

species examined. 
Altogether the evidence favors the view that modifications of the 

tongue are directly related to the character of the food and are not of 

value for classification. 



PuaTE I, 

Tongues of North American Woodpeckers (all viewed from above and enlarged 
2+ diameters). 

Fig. 1. Hybrid Flicker (Colaptes). Fort Pierre, 8S. Dak. 

. Delattre’s Woodpecker (Ceophleus scapularis). Tabasco, Mexico. 

. Gilded Flicker (Colaptes chrysoides). San Jose del Cabo, Lower California, 

. Downy Woodpecker (Dryobates pubescens). Washington, D. C. 

. White-headed Woodpecker (Xenopicus albolarvatus). Clarks Fork, Colum- 

bia River, Washington. 
. Hairy Woodpecker (Dryobates villosus). 

. Gila Woodpecker (Melanerpes uropygialis). Fort Huachuca, Ariz. 

. Three-toed Woodpecker (Picoides arcticus). Illinois. 

. Red-headed Woodpecker (Melanerpes erythrocephalus). Northern Illinois. 

. California Woodpecker (Melanerpes formicivorous bairdi). Stockton, Cal. 

. Ladder-back Woodpecker (Dryobates scalaris). Matamoras, Mexico. 

. Red-naped Sapsucker (Sphyrapicus varius nuchalis). Fort Wingate, N. Mex. 
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Puiate II. 

Tips of tongues of North American Woodpeckers (all save 4 viewed from above 

and enlarged 9} diameters). 

Fig. 1. 
bo 
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California Woodpecker ( Melanerpes formicivorous bairdi). Stockton, Cal. 

. Red-headed Woodpecker (Melanerpes erythrocephalus). Northern Illinois, 

. Ladder-back Woodpecker (Dryobates scalaris). Matamoras, Mexico. 

. Downy Woodpecker (Dryobates pubescens). Washington, D.C. 

. Three-toed Woodpecker (Picoides arcticus). Tlinois. 

. Gila Woodpecker (Melanerpes uropygialis). Fort Huachuca, Ariz. 

6a. Another specimen showing variation due to wear of tongue. San Jose 

7. 
8. 

9. 

10. 

11. 

del Cabo, Lower California, 

Hairy Woodpecker (Dryobates villosua). 

White-headed Woodpecker (Xenopicus albolarvatus). Clarks Fork, Colum- 

bia River, Washington. 

Pileated Woodpecker (Ceophleus pileatus). Louisiana. 

Gilded Flicker (Colaptes chrysoides). San Jose del Cabo, Lower California. 

Delattre’s Woodpecker (Ceophleus scapularis). Tabasco, Mexico. 
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PuaTeE III. 

. Hyoid of Flicker (Colaptes auratus) (adult, X 2). 

. Hyoid of Flicker (Colaptes auratus) (recently hatched, x 2). 

. Hyoid of Red-naped Sapsucker (Sphyrapicus varius nuchalis) (x 2). 

. Tongue of recently hatched Downy Woodpecker (Dryobates pubescens) 

(x 4). 

. Tongue of las nestling of Downy Woodpecker (Dryobates pubes- 

cens) (X 
Tip of oe of fully-fledged nestling of Downy Woodpecker (Dryobates 

pubescens) (X 6). 

. Tip of tongue of adult Downy Woodpecker (Dryobates pubescens) (x 6%). 

. Spines from dorsal tract of tongue of Red-headed Woodpecker (Melanerpes 

erythrocephalus) (greatly enlarged). 

. Spines from dorsal tract of tongue of Ladder-back Woodpecker (Dryo- 

bates scalaris) (greatly enlarged). 
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[Reprinted from Science, N. S., Vol. XIX., No. 

492, Pages 867-868, June 8, 1904.] 

ALBINO BROOK TROUT. 

Amone the brook trout hatched at the 

Adirondack Hatchery, Saranac Inn, N. Y., 

in March, 1902, there appeared to be some dis- 

tinct albinos. There were about fifty of 

these fry out of an entire hatching of 800,000 

ordinary brook trout eggs, taken from both 

wild and confined trout. These albinos were 

put by themselves, and four reached maturity. 

Two of them are typical albinos. They are 

the same in outline as the ordinary brook 
trout. The skin is white, mottled with an 

ochraceous yellow, colored with the typical red 

and yellow spots. The fins are white, with 

the red band and yellow mottling. Eyes red. 

The general appearance of the fish is delicate, 
and the bones are apparently visible through 

the seemingly transparent skin. As these fish 

were reared in captivity they have been con- 

fined to the ordinary fish races, and fed on 

ground liver. One is a male, the other a 

female. The former now measures seven 
inches in length; the latter, nine inches. 

The other two fish are a grayish white, with 

dark fins and black eyes. 

On November 10, 1903, when the two 
albinos were twenty months old, they were 

stripped for eggs and fertilization. At this 

time their combined weight was approximately 
one half pound, the female being much the 

larger. Mr. G. E. Winchester, foreman of 
the Fish Hatchery, made the following experi- 

ments in fertilization: viz., first cross, 527 eggs 

from female albino X albino male; second 
cross, 103 eggs from female albino < natural 

male; third cross, 424 eggs from natural fe- 

male Y albino male. 



2 

The eggs, after fertilization, were placed in 

the hatchery races the same as all brook trout 

eggs. The hatching began March 1, 1904, 

and continued until the thirteenth of the 

month, the period of incubation being the 

same as that of the ordinary brook trout egg. 

The result of the hatching was as follows: 

From the first cross 32 hatched, or approxi- 
mately 6 per cent.; from the second cross 43 

hatched, or approximately 42 per cent.; from 

the third cross 416 hatched, or approximately 
98 per cent. 

At the present time—one month after all 
the fish were hatched—the following number 

is living: from the first cross 20, or 62 per 

cent.; from the second cross none; from the 

third cross all, or 100 per cent. 

The weakness of the pure albinos is indi- 

cated by the fact that only 6 per cent. of the 
eggs proved fertile, and several of these are 

not perfect fish. Yet they have the character- 
istics of the albino parents. 

Of the fry from the second cross 42 per 

cent. hatched; but none were alive at the end 

of one month. Some of them were imperfect 

in form, and were colored more like the nat- 

ural male parent, but not entirely so. 
From the third cross all the eggs were fertile 

except eight—a loss of but two per cent.—and 

all are living at the end of thirty days. There 

are practically no cripples, and the coloring 

is typical of the natural female parent. 
The silver gray albinos did notspawn. They 

have the appearance of barren fish. 
These fish were exhibited by this department 

at the New York state fair last fall and at- 

tracted much attention. 

C. R. Pettis. 
Forest, Fish AND GAME COMMISSION, 

Arnany. N. Y.. 
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FOREST PLANTING AND FARM MANAGEMENT. 

FORESTRY AND FARM DESIGNING. 

Although agriculture stands first among American industries and 
our production of farm products is greater than that of any other 
country, the possibilities of the art of agriculture have hardly begun 
to be understood. That scientific farming will vastly increase the 
productive power of the land in the United States is beyond doubt. 
With the advance of knowledge through the discovery of new truths 
and the advance in practice through the better application of what 
science has already found out, improved utilization of the country’s 

resources will make room for a future rapid growth in population and 
wealth, as expansion in territory has made room in the past. Making 
the same land twice as productive as before is as good as doubling the 
amount of land, if not better, and we have as yet scarcely scratched 
the surface of the agricultural resources of the country as a whole. 
One of the ways in which present methods of farm management may 
be greatly improved is by better recognition of what may be called 
farm engineering, or farm designing; and this in turn must give an 
important place to the consideration of farm forestry. 

The farm designer, or farm architect as he might be called, can do 
much to improve the efficiency of farm operation. Economical man- 
agement may be attained by a scientific adjustment of the parts of a 
farm, just as the utility of a great building may be increased by the 
careful planning of a qualified architect. Several agricultural col- 
leges and experiment stations have recognized this fact, and have 
given a distinct place to this as a part of the great problem of how to 
get the most out of the soil. The best opportunities to apply these 
principles are found in those parts of the West where new farms are 
being taken up. Generally it is also in these regions that forestry 
can do most for the farmer, for in the treeless regions, especially, 
the full development of the country depends in no small degree on 
the establishment of forest plantations. 
From the fact that trees take so much time to grow, the forester 

who seeks to advise a farmer how he can make trees contribute most 

(7) 
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largely to his prosperity is compelled to take a long look ahead and 
to consider the whole problem of farm arrangement. In well-settled 
regions the possibilities of farm designing are apt to be severely 
limited by what has been done in the past. The location of the 
buildings, the division into fields, and in many cases the situation of 
the timber, are now fixed facts. Nevertheless, even here a decided 
improvement may often be made, as will be illustrated later. What 
needs to be emphasized now is that even in the older parts of the 
country a farm should be run according to a definite and carefully 
considered plan, designed to secure economy of operation and the best 
use of every part; that tree planting for farm purposes ought always 
to take into account this plan; and that even where standing timber 
is already present it may be in the interest of the best use of all parts 
of the farm to cut this down and plant elsewhere. 

THE NEED OF FOREST PLANTING. 

Forests are indispensable to the highest material development of 
any country. We have learned that, besides furnishing the useful 
timber products resulting from the growth of trees, they conserve 
moisture, ameliorate climatic extremes, and purify the atmosphere. 
Where they are not found naturally, or where they have been thought- 
lessly removed from wide stretches of country, it becomes desirable in 
behalf of the public welfare to plant trees in great number. Obvi- 
ously the benefits of such plantations will be most widely felt if the 
planting is well distributed over the region. Further, it is a work the 
benefits of which are shared by all, and which all should join in per- 
forming. 

The plantations in a definite region should be made after one gen- 
eral plan, in order to allot to each farm its proportionate amount of 
forest. The method of planting and the position of the planting sites 
should evidently be made with reference to a system of farm manage- 
ment, since a forest is the most permanent thing that can be planted 
ona farm. An example of such a plan and such a system is shown in 
fig. 1. 
‘ MISTAKES OF THE PAST. 

It is unfortunate that a large percentage of the plantations made by 
farmers have been disappointing. Yet some commercial plantations, 
such as that of Mr. L. W. Yaggy, at Hutchinson, Kans., have been 
financially successful. 
Farm forest planting has been practiced in some of our prairie 

States for more than half a century, and great good has resulted from 
many of the plantations, but the measurable increase in the wealth 
of the country attributable to forest planting has been small, owing to 
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the choice of poor sites and the use of unsuitable species. The artifi- 
cial forests of Illinois would have been worth many times what they 
are at present if longer-lived and more valuable species had been 
used in the plantations instead of silver maple or other trees of as 
little worth. Species of the greatest value have often been ignored 
because of their slow growth, and others, deserving to be classed as 
“weed trees,” have been used in their place. Successful plantations 
of black walnut, hickory, elm, oak, and other valuable trees are com- 
mon enough to prove that the slower-growing woods ordinarily pay 
best. Silver maple, boxelder, and the like are valuable chiefly for 
firewood, and it is easily possible to overstock the market for cord- 
wood in any locality. Lumber woods, on the other hand, can always 
be disposed of in any quantity. 

In order to illustrate the relative values of the two classes, let a 
comparison be made between the returns from a 64-year-old stand of 
black walnut in Morgan County, IIl., and a 35-year-old stand of silver 
maple in Sangamon County. These were the best groves of each 
species found in the State during an extended survey made in the 
summer of 1904. The figures relating to the two tracts may be best 
contrasted in the following table: 

Value of planted forests of black walnut and silver maple on the prairies of 

Lilinois. 

Average Tee breast- 

Speci Locati A A gies _— pecies. ocation. ge. rea. | of trees} Domi | Inter- Sup- 

oparea.| “nant |mediate| pressed 
trees. trees. trees. 

Years.| Acres. Inches. | Inches. | Inches. 

Black walnut .| Morgan County, Il1--.... 64 0.6 119 19.0 13.3 9.4 

Silver maple..| Sangamon County, I11_-- 35 5.6 1,478 GG | eevinceorw eo Pele eine iain 

é i N aber Vile Deracte. oe caries 
species. ocation. of trees 5 ino. |Valueper/value per 

per acre. ae Tee Re cod, | acre.® | acre.c 

Board ft. Cords. 

Black walnut .| Morgan County, IIll.-...- 198 42,000 | 1,800 15 $1, 050 $5.58 

Silver maple_.| Sangamon County, Ill -- ROE one hee ts as Reese 65 130 2.15 

a From trees 11 inches and over in diameter breasthigh. 

‘Lumber at $20 per 1,000 board feet, fence posts at 10 cents each, and firewood at $2 

per cord. 

¢ Interest compounded annually at 3 per cent. 

It would be quite as easy to show that the returns from hickory, 
elm, or some other wood which can be used when no older than the 

maple would amount to more than those from the latter, but the com- 

parison of walnut with maple serves also to emphasize the greater 

5116—No. 228—05——2 
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value of a wood which must be kept until the trees attain a good size. 
The figures in the last column represent the annual returns from the 
two plantations irrespective of their age, and are therefore directly 
comparable. 

It is a well-known fact that the great majority of the forest planta- 
tions made in accordance with the timber-culture act were failures. 
Here, again, the unfavorable results were due to poor sites and ill- 
adapted species, combined with a lack of care on the part of planters 
and the dishonesty of entrymen, who regarded this law merely as a 
means of obtaining title to public land without paying for it. 

Plantations made by specialists and designed for a special purpose 
do not usually require very elaborate planting plans. It is the small 
woodlot plantation that is to serve many purposes in the economy of 
the farm which calls for the most careful planning. 

PREPARATION OF A PLANTING PLAN. 

Asa machine of production, a farm should have a plan which pro- 
vides for the best use of its every part. The woodlot or forest plan- 
tation should be in a position to contribute to the successful operation 
of this plan, for the trees may affect the atmospheric drainage, the 
wind currents, and the humidity of the air about the home. At the 
same time a planting plan must provide for sites which will produce 
the best possible growth. The arrangement of the fields and the loca- 
tion of the fences, private lanes, drainage systems, buildings, and 
farmstead should all be considered before any forest planting is 
undertaken. : 

Very rarely indeed have farmers deliberately planned the location 
and make-up of their forest plantations with reference to the needs, 
convenience and economy of their farms, and the relative value and 
adaptability of the trees to be planted. Woodlots have sometimes 
been so poorly located as to do actual damage to farms. Cases have 
been observed in the northern half of the Middle West where wind- 
breaks planted too close to the buildings caused the drifting snow 
of severe winters to bury the houses 15 or 20 feet deep. In the winter 
of 1899 a farmhouse in the Red River Valley, North Dakota, was 
buried in a snowdrift for three months because a cottonwood grove 
had been planted too near it. In other cases trees have been planted 
near tile drains, which the roots clog. 

It is probable that not one-tenth of American farms are being 
operated under any permanent system of management. Before forest 
planting is undertaken some such system must be adopted, however, 
in order to make the future existence of the forest plantations possi- 
ble, for more than half the planting pians made since July 1, 1899, 
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by the Forest Service, fundamentally affect the future management 
of the farms. As very few farmers are accustomed to formulating 
farm plans, the agent of the Forest Service, besides being called 
upon to give advice in matters pertaining to technical forestry, is 
usually drafted into this service as well. After consultation with 
the landholder and consideration of all the matters affected by the 
policy of management, he is able to bring out an orderly arrange- 
ment which will permit on the same farm the practice of both scien- 
tific agriculture and scientific forestry. 

PUBLIC ROAD 

eesivence | GB . 

PENCE : ARRANGEMENT OF TREES 
PTX EFT. 

ew” GW BW Bw ew BW Bw Bw 

2. He He HE He He He He He 
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977 eel BW ew ew ew “ew ew Bw ew 
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WB anew BW= BLACK WALNUT 
NC S HARDY CATALPA 

REQUIRED NUMBER OP TREES PER ACRE: 
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Fic. 1.—Arrangement of forest plantations on a farm in central Ohio to facilitate scientific 

farm management. 

A CONCRETE EXAMPLE. 

The planting plan shown in fig. 1 was made for a farm in central 

Ohio, and illustrates graphically the bearing that forest planting may 

have on the management of a farm. This farm in Ohio contains 375 

acres, and that part of it which is devoted to agriculture is capable of 
earning interest on a capitalization of $100 per acre; not a foot of it 

is unsuited to tillage. That part which was originally heavily tim- 

bered has all been cleared, except a blue-grass pasture of 30 or 40 
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acres which is occupied by the remains of the original forest, consist- 
ing of a scattered stand of declining sugar maple and beech trees. 
This timberland embraces the most fertile part of the farm, and inter- 

feres most seriously with the convenient and economical division of 
the farm into fields. If the Forest Service had advised the owner 
to attempt to rejuvenate the dying trees and to underplant them with 
expensive nursery stock, the instructions would have been implicitly 
followed, but such advice would have wrought a positive injury to the 
landholder. Instead, the planting plan advises that the forest area of 
the farm be reduced by clearing the only natural timber left standing, 
and that, instead of retaining the scattered growth now cumbering 
the pasture, trees sufficient to occupy about half the present forest 
acreage be planted in such positions as to protect the farm from the 
severe westerly winds prevailing in the region. 

The owner was therefore advised as follows: 
(1) The major part of this farm is too valuable for agricultural 

_purposes to be devoted to forestry. The native timber now scattered 
over the pasture is rapidly declining, and is reduced by every hard 
storm. No natural reproduction is taking place, and while the land 
is grazed none can be secured. The location of the scattered trees in 
the middle of the farm would require expensive fencing in order to 
protect them from live stock. Thus, it is believed that the rejuvena- 
tion of the old forest on this farm is impracticable. Instead, this 
land, as soon as the old trees have all disappeared or been removed, 
should be laid out into permanent fields. As every well-regulated 
farm, however, should possess some timber land to supply it with 
fence posts and to furnish shade and shelter for live stock, new plan- 
tations are recommended. The trees will take up as little room as 
possible, while the arrangement of the fields in rectangular blocks 
will greatly facilitate the use of modern machinery. 

(2) The chief plantations should occupy strips 5 rods wide, run- 
ning from north to south. One of these strips should be planted on 
the western border of the farm and another crossing its center due 
south of the residence. A third should cut off the block extending 
east from the southeast corner of the main rectangular tract. In 
addition to these strips, it is advised that single rows of trees be 
planted on the division lines between the fields, so that they may be 
used as live posts upon which to fasten wire to form fences. (See 
fig. 1.) 

(3) Black walnut and hardy catalpa should be used in equal pro- 
portions for the belts, and should be planted every 4 feet in alternat- 
ing rows, which should be 6 feet apart. The walnut seed should be 
planted two years prior to the introduction of the catalpa seedlings, 
in order to allow the slow-growing walnut to get a start before being 
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crowded by the catalpa. The nuts of the walnut should be collected 
as soon as ripe in the fall, and should either be stratified ¢ in moist 
sand or planted immediately in their permanent site. These nuts 
should never be allowed to dry out after ripening. They are most 
easily planted while plowing, by dropping them in a furrow and cov- 
ering them with the next furrow slice. If walnuts are thus planted, 
the squirrels are not likely to find them. The ground between the 
rows during the following two years should be planted with corn, 
and should receive good tillage. This can best be done by use of the 
lister. After the catalpa seedlings are introduced no more corn 
should be planted, but the ground should be cultivated as long as a 
single-horse cultivator can be run between the rows. Catalpa seed- 
lings 12 to 16 inches tall and one year old should be used. They can 
be obtained from dealers for $1.50 to $5 per thousand. The labor of 
planting these seedlings may be performed chiefly by horsepower. 
Both walnut and catalpa should be planted in accordance with the 
diagram shown at the right in fig. 1. 
By consulting the illustration the reader will see that the planting 

plan subdivides this farm into eleven fields—eight rectangular ones 
of equal area and similar dimensions, and three of nearly equal area 
but of unlike dimensions. This division will permit the application 
of scientific crop rotations, the eight rectangular fields being suited 
to two systems of four-year rotations and the three irregular fields 
to one three-year rotation. The convenient shape, ease of cultivation, 
and wonderful fertility of this farm present an excellent opportunity 
for the arrangement of such rotations of suitable crops. 

Trees planted on the lines which separate the fields will serve as 
windbreaks as well as living fence posts. A method adopted by some 
is to plant Osage orange hedges between the fields, and every 20 feet 
to allow one of the trees to grow to its natural height. The remain- 
ing trees should be pruned to a height of 5 feet and kept within 
proper limits for a hedge. Then, if this growth proves inefficient as 
a fence, it can be reenforced by fencing wire stapled to the large trees. 
If the Osage orange is undesirable or a hedge is not wanted, chestnut 
should prove a desirable tree for the fence lines. The young trees 
should be planted about 20 feet apart, and when they begin'to crowd 
each other every alternate tree should be cut out. Round-headed and 
with sturdy trunks, these trees will form very effective windbreaks 
for the intervening fields. Their nuts will bring a satisfactory return 
for the land they occupy, and the trees which are cut out will furnish 
excellent fence posts. The substitution of straight woven-wire fences 
for the old zigzag ones of rails transforms the fence lines from breed- 

@ Stratification is a method of storing forest seeds to prevent them from drying 

out. The seeds are stored in alternating layers between layers of moist sand. 
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ing places for noxious weeds into productive land upon which the 
living fence posts grow into a merchantable product. 

Such a plan as this fixes the boundaries of the fields, locates the 
private lanes, and, in fact, forms the skeleton of any future system of 
farm management that may be applied to this farm. 

A MODEL PRAIRIE FARM PLAN. 

In order to illustrate a model prairie farm plan made in accordance 
with sound principles of forestry, fig. 2 has been prepared. This 
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Fic, 2.—Ideal plan of the four quarters of a section with location of forest and wind- 

break plantations—suited to the prairies of Kansas and Oklahoma. 

farm plan is applicable to a large region in the prairies of the Middle 
West, where windbreaks are necessary to the full development of the 
country. It assumes that the land is of uniform condition of soil, 
and has been surveyed by the rectangular system adopted by the 
Government. The public roads are supposed to be located on the 
section lines. The application of this model to a country with its 
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surface broken by creeks or lakes would, of course, necessitate a 
modification to fit local conditions. The plan is intended merely to 
illustrate principles. 

Four farms of 160 acres each are shown, illustrating an arrange- 
ment suitable to each of the four quarters of a section. The farm- 
stead, or that portion of a farm which is occupied by the residence, 
barn, orchards, gardens, lawn, and feedlots, is here shown as placed 
at the section corner of each farm. While in a large proportion of 
cases the location of the farmstead will be determined by the particu- 
lar conditions, as water supply, topography, etc., an arrangement, 
where practicable, by which the houses stand on the section corners 
will be worth considering. 

The fields on each quarter section have been laid out to permit the 
planting of windbreaks to protect the crops from the hot southwest- 
erly winds of summer and the cold northwesterly winds of winter. 
The farmsteads are also provided with protection from winds. East 
winds have not been considered, because of their infrequent occur- 
rence, but a general adoption of this plan on all the farms of a region 
would afford protection from all points of the compass. 

The fields, with one exception, are all of the same shape and size, 
there being on each quarter section six fields, each 22.1 acres in 
area. This method of dividing the farm into fields will afford an 
opportunity for the application of a scientific system of crop rota- 
tion, and the fields, being six in number, will permit the application 
of a compound rotation embracing the use of a perennial crop like 
alfalfa in combination with five annual crops, where this is desired. 
If the use of a perennial is not desirable, the six fields will permit the 
running of two parallel three-crop rotations. 

TREES AND METHODS RECOMMENDED. 

The plan provides that the forest trees shall be planted in belts 
varying from 2 to 8 rods in width, except along fence lines, where 
they are in single rows. The best results, purely from the standpoint 
of forestry, will be obtained in the widest belts, since trees are social 
in their habits. Still better tree growth would be secured by planting 
in compact blocks. But as agriculture is the fundamental industry in 
the region to which this plan applies, the tree planting is designed 
only to supplement the production of field crops. Eleven or 12 per 
cent of each quarter section is to be devoted to forest. This is exclu- 
sive of the space occupied by the single lines of trees in the fence rows. 

The species that may be recommended for this purpose vary for 
each particular locality with conditions of climate, rainfall, and soil. 
Considering the Middle Western States together, however, the fol- 
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lowing trees, when placed on hospitable soil fulfilling the require- 
ments of each individual species, may, in the northern half of the 
region, be successfully grown as windbreaks: 

Arborvite. White elm. Laurel-leafed willow. 

Green ash. Huropean larch. Russian golden willow. 

Boxelder. Russian wild olive. White willow. 

Cottonwood. Western yellow pine. 

Cork elm. Black Hills spruce. 

In the southern half of the Middle West, also the green ash, cotton- 

wood, white elm, Russian wild olive, and western yellow pine may 
be successfully grown, and in addition the following species: 

Chinese arborvite. Honey locust. Osage orange. 

Wild China. Mesquite. Persimmon. 

Black locust. Russian mulberry. Shittimwood. 

These lists do not include all of the best timber trees that might be 
grown in the Middle West, for many valuable timber trees will not 
endure such severe exposure as a windbreak is subject to. 

In the establishment of a windbreak wisdom is required in the 
placing of the different species. A windbreak composed of more 
than one species is usually the most effective. An excellent method 
of arrangement is to place the shortest trees in the outside row 

’ (toward the prevailing wind), to plant a somewhat taller species 
next to them, and to place the tallest trees in a third row on the side 
adjacent to the buildings or the area which is to be protected. This 
causes the wind to strike the trees as it would strike the face of a 

‘ steep hill, deflecting its course upward. If the tallest trees of the 
third row consist of a flexible species, such as cottonwood, European 
larch, white willow, or honey locust, they will bend before the wind, 
and act as a cushion to deflect it upward and over the object to be 
protected. A satisfactory windbreak 5 rods in width, for the pro- 
tection of the north and west sides of a farmstead (see fig. 2) and 
adapted to Minnesota and the Dakotas, is as follows: Plant 13 rows 
of trees, parallel to one another and 6 feet 10 inches apart. The 
first two rows on the north and west edges of the belts should consist 
of Russian wild olive, the third and fourth rows of arborvite, the 
fifth and sixth rows of boxelder, the seventh and eighth rows of 
white elm, the ninth and tenth rows of white willow, and the remain- 
ing three rows of common cottonwood. Such a plantation, when 
mature, will appear like a wall with a sloping top, the highest side 
being where the cottonwoods are planted. 

Carrying out this same principle for Oklahoma and Texas, with a 
change in the position of the plantations to afford protection from 
southwest winds (see fig. 2), the following method is advised: The 
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first two rows on the south and west edges of the belts should consist 
of Russian mulberry or Osage orange, the third and fourth rows of 
Chinese arborvite, the fifth and sixth rows of black locust, the 
seventh and eighth rows of green ash, the ninth and tenth rows of 
white elm, and the remaining three rows of honey locust or common 
cottonwood. 

In southern California, where the damaging winds come from oppo- 
site points of the compass (from both the southwest and northeast), 
a good plan for a windbreak is one in which the tallest, most flexible 
trees will be in the center rows, so that the species on either side will 
slope downward toward the outside edges of the belt. For such a 
windbreak 23 rods wide and consisting of 7 rows of trees, the follow- 
ing arrangement may be suggested: The three rows in the middle of 
the belt should be of blue gum (Lucalyptus globulus), the next row 
toward the outside on each side should be of Monterey pine (Pinus 
radiata), and the two rows occupying the two edges of the belt should 
be of Monterey cypress (Cupressus macrocarpa). This same arrange- 
ment may be used on a belt 5 rods wide by doubling the number of 
rows of pine and cypress and increasing the gum to five rows. In 
order to construct a windbreak in California that will be perfectly 
effective, the belts should be placed on all four sides of the area which 
is to be protected. This is illustrated by the farmstead on the north- 
west quarter of the section shown in fig. 2. 

The belts advised in the model plan are of sufficient width to pro- 
duce all the timber that will be needed on a farm of 160 acres, while 
the fields are sufficiently narrow to be protected from winds by the 
single lines of trees occupying the fence rows. Experiments have 
demonstrated that a windbreak, on level land, will be effective for a 
distance of at least ten times its height. For perfect protection on 
the model farms herein described, the trees in the windbreak must 
reach a height of at least 50 feet. 
An objection to growing trees along fence lines has been made by 

farmers on the ground that such trees steal the soil nourishment from 
the crops which are on the edges of the fields. It is true that healthy, 
vigorous trees make great demands on the soil moisture in their imme- 
diate vicinity, but wherever their influence is felt as windbreaks they 
tonserve enough moisture, by preventing rapid evaporation, to more 
than pay for all that they use. By planting a deep-rooted crop like 
alfalfa under the shade of the fence-line trees, good returns from the 
land may be secured in spite of the fact that the trees absorb a part of 
its moisture. It is a great mistake to begrudge a useful tree the space 
it occupies, and particularly so in the naturally treeless prairies of the 

Middle West. 
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SPECIAL FEATURES OF FOREST PLANTING ABOUT THE 
FARMSTEAD. 

On rare occasions it is found to be impracticable to concentrate the 
different elements of the farmstead in one place. (See fig. 3.) In 
the great majority of cases, however, it is both practicable and eco- 
nomical to have a farmstead, and the choice of its site is of the first. 
importance to the landowner. 

If the farmsteads of several adjoining sections were laid out in 
accordance with the plan herein suggested, four farmhouses would 
be grouped at each crossroads corner, bringing neighbors together in 
a little settlement. The position at the crossroads is also likely to 
facilitate the reaching of church, school, and town. An argument 
against such an arrangement is the possibility of its leading to 
neighborhood quarrels. 

In many cases, however, uniformity of soil dces not exist. The 
farmstead must then be located with reference to the adaptability of 
the soil to the forest growth, since a farmstead without trees for shade 
and shelter is not worthy of the name. The forest planter, therefore, 
is often the one to determine the location of a permanent site for the 
farmhouse, and he may also lay out at least the plan of the farmstead 
itself. 

Fig. 3, representing the farmstead located on the southeast quar- 
ter of the section sketched in fig. 2, has been prepared to show how 
forest planting may be made to help every one of the different parts 
that go to make up the farmstead. Windbreak belts, 5 rods wide, are 
located on the north, west, and south sides of the farmstead. Open 
spaces varying from 72 to 96 feet in width have been provided to the 
north and west of the buildings and orchards, to act as snow traps to 
catch the drifts during winter storms. Every farmer is familiar with 
the fact that a hedge or belt of trees on the north side of an east-and- 
west road will cause the road to be filled with snow during winter, 
when the wind comes from the north. So the open space on the farm- 
stead will in the same way trap the snow, and will consequently pre- 
vent any drifts from forming near the barn or residence or in the 
orchards. These open spaces may be utilized for garden vegetables, 
sugar beets, and other annual feed crops, the accumulation of winter 
snows serving as an annual irrigation to store up large quantities of 
soil moisture for the garden, and making the land particularly well 
adapted to this purpose. The trees on the edges of these spaces will, 
for the same reason, grow very vigorously. 

In this plan the convenience, health, and comfort of the tenants of 
the farmhouse have all been considered in the location of both barn 
and residence. The grouping of the trees in the background of the 
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lawn has been made with reference to adornment, 
attempt to enter into the details of landscape garde 
leaves the lawn in such a shape, however, that the 
dener may have full scope for the display of his t 
including, as this one does, complete protection from t 
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upon animals exposed to the cold north winds of winter than upon 
stock that is protected from blizzards. Thus a windbreak takes the 
place of grain in maintaining the heat of the animal during cold 
weather. On the other hand, it will add to the farmer’s bank 
account during the summer, for it will afford shade and protection to 
fattening animals, which lose flesh in very hot weather. 

Windbreak belts in connection with a farmstead form an asset that 
is none the less real because the actual money value may not easily be 
determined. The protection to an orchard afforded by forest trees is 
valuable, since late frosts are not likely to blight the fruit blossoms of 
a protected orchard. Torest belts on the south and west sides of the 
farmstead give ample protection against the parching blasts from the 
southwest—the hot winds of summer, which are destructive to fruit in 
many parts of the country. It is to be understood, however, that the 
forest plantations herein recommended are also to be utilized for the 
production of the needed timber supplies on the farm. By judi- 
ciously thinning the plantations, 20 acres of planted forest will fur- 
nish all the fuel needed on a farm of 160 acres, besides producing 
lumber for the renewal of the farm buildings. Many Kansas and 
Nebraska farmers have in twenty years grown cottonwood trees 
large enough for sawlogs. Mr. W. D. Rippey, of Severance, Kans., 
cut 200,000 feet of cottonwood lumber a few years ago from trees of 
his own planting. Mr. Rippey’s plantations were on uplands where 
the soil is not particularly well adapted to the growth of cottonwood, 
and, when lumbered, were but little more than a quarter of a century 
old. 
~ On the farm of Mr. T. F. Eastgate, near Larimore, N. Dak., in 
the Red River Valley, a belt of planted cottonwood trees, supple- 
mented by a dense undergrowth of wild plum bushes, acts as a wind- 
break and snow catcher, causing a snowdrift to form in winter 
over the open field, which is devoted to alfalfa. In the summer of 
1904 Mr. Eastgate harvested alfalfa hay from this field at the rate 
of more than 5 tons per acre. 

Besides serving as a windbreak and snow catcher, thus making 
the growth of alfalfa possible on this farm, the forest plantation 
has produced cordwood during its twenty-one years of life at the 
rate of 4.74 cords per acre per annum. 

The successful growth of alfalfa on 10 per cent of the area of this 
region would double the earning power of every acre of land in the 
Red River Valley; and, since the thermometer here sometimes falls 
as low as 50° below zero, it is possible to grow this extremely val- 
uable forage only by utilizing some contrivance like Mr. Eastgate’s 
windbreak, to catch the snowdrifts and form during the winter a 
protecting blanket over the plants. 
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CONCLUSION. 

Forestry is but a branch of the great industry of agriculture, but it 
can give important aid to the farmer in getting sustenance for the 
human race from the soil. It has been shown that where forest 
planting is desirable, the planting plan is of fundamental importance 
to the management of the farm which is concerned. The location 
and cultivation of these forests may either make them peculiarly 
advantageous or cause them to become a detriment to the economical 
management of the farm. 

The planting plans which have been set forth in the preceding 
pages are not regarded as perfect, but are given as suggestions of what 
may be done to make farm forest planting serviceable. They are 
based on considerable practical experience, and it is believed that they 
demonstrate beyond a doubt how far superior is a well-considered, 
systematic method of handling the problems of farm forestry to the 
haphazard, careless methods so often practiced in the past. 

Farmers are now receiving instructions from the Department of 
Agriculture both for the establishment of forest plantations and for 
the inauguration of cropping systems, but it seldom happens that the 
same farmer receives instruction in both matters at the same time. 
The intimate relations existing between farm management and forest 
planting are so patent and their importance is so great that the two 
should go hand in hand. It is to be hoped that as the practice of 
scientific agriculture spreads, model farms may be laid out in all 
parts of the United States, on which practicable plans for forest 
planting may be demonstrated and the best methods of planning the 
various parts of a farm so as to make provision for an economical 
and practicable system of crop rotation may be illustrated. Farmers, 
in order to get the services of Government experts in planning both 
forest plantations and systems of farm management, should make 
application for instructions both to the Bureau of Plant Industry 
and to the Forest Service. 
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FARMERS’ BULLETINS. 

The following is a list of the Farmers’ Bulletins available for distribution, showing 
the number and title of each. Copies will be sent to any address on application to 
any Senator, Representative, or Delegate in Congress, or to the Secretary of Agricul- 
ture, Washington, D. C. 

No. 22. The Feeding of Farm Animals. No. 24. Hog Cholera and Swine Plague. No.25, Peanuts 
Culture and Uses. No. 27. Flax for Seed and Fiber. No. 28. Weeds: And How to Kill Them. No. 29 
Souring and Other enenges in Milk. No. 30. Grape Diseases on the Pacific Coast. No.31. Alfalfa or 
Lucerne. No.32. Silosand Silage. No. 33. Peach Growing for Market. No.34. Meats: Composition and 
Cooking. No. 35. Potato Culture. No.36. CottonSeed and Its Products. No.37. Kafir Corn: Culture 
and Uses. No. 38. Spraying for Fruit Diseases. No. 39. Onion Culture. No.41. Fowls: Care and Feed- 
ing. No. 42. Facts About Milk. No. 43. Sewage Disposal on the Farm. No. 44. Commercial Fer- 
tilizers. No. 45. Insects Injurious to Stored Grain. No. 46, Irrigation in Humid Climates, No, 47. 
Insects Affecting the Cotton Plant. No. 48. The Manuring of Cotton. No. 49, Sheep Feeding. 
No. 50. Sorghum as a Forage Crop. No. 51.Standard Varieties of Chickens. No. 52. The Sugar Beet. 
No. 54. Some Common Birds. No. 55. The Dairy Herd. No. 56. Experiment Station Work—I. No. 
57. Butter Making on the Farm. No. 58. The Soy Bean as a Forage Crop. No. 59. Bee Keeping. No. 
60. Methods of ring Tobacco. No. 61. Asparagus Culture. No. 62. Marketing Farm Produce. 
No. 63. Care of Milk on the Farm. No. 64. Ducks and Geese. No 65, Experiment Station Work—II, 
No. 66. Meadows and Pastures. No. 68. The Black Rot of the Cabbage. No. 69, Experiment Station 
Work—III. No. 70. Insect Enemies of the Grape. No. 71. Essentials in Beef Production. No. 72. 
Cattle Ranges of the Southwest. No. 73. Experiment Station Work—IV. No. 74, Milk as Food. 
No. 75. The Grain Smuts. No. 77. The Liming of Soils. No. 78. Experiment Station Work—V. No. 79. 
Experiment Station Work—VI. No. 80. The Peach Twig-borer. No. 81. Corn Culture in the South. 
No. 82. The Culture of Tobacco. No, 83. Tobacco Soils. No. 84. Experiment Station Work—VII. No. 
85. Fish as Food. No. 86. Thirty Poisonous Plapts. No. 87. Experiment Station Work—VIII. No. 88. 
Alkali Lands. No.89. Cowpeas. No.91. Potato Diseases and Treatment. No. 92. Experiment Station 
Work—IX. No. 93. SugarasFood. No. 94. The VegetableGarden. No.95. Good Roadstor Farmers. No. 
96. Raising Sheep for Mutton. No. 97. Experiment Station Work—X. No. 98. Suggestions to Southern 
Farmers. No. 99. Insect Enemies of Shade Trees. No.100. Hog Raising in the South. No. 101. Millets. 
No. 102. Southern Forage Plants. No. 103. Experiment Station Work—XI. No.104. Notes on Frost. No. 
105, Experiment Station Work—XII. No. 106. Breeds of Dairy Cattle. No.107. Experiment Station 
Work—XIII.: No. 108, Saltbushes. No. 109. Farmers’ Reading Courses, No. 110. Rice Culture in 
the United States. No. 111. Farmers’ Interest in Good Seed. No. 112. Bread and Bread Making. 
No. 113. The Appeere Howto GrowIt. No.114. Experiment Station Work—XIV._ No.115. Hop Cul- 
turein California. No. 116. Irrigation in Fruit Growing. No.118. Grape Growing in the South. No. 
119. Experiment Station Work—XV. No. 120. Insects Affecting Tobacco. No. 121. Beans, Peas, and 
other Legumes as Food. No.122. Experiment Station Work—XVI. No.123. Red Clover Seed: Infor- 
mation for Purchasers. No. 124. Experiment Station Work—XVII. No.125. Protection of Food Prod- 
ucts from Injurious Temperatures. No. 126. Practical Suggestions for Farm Buildings. No. 127. 
Important Insecticides. No, 128. Eggs and Their Uses as Food. No. 129. Sweet Potatoes. No.181. 
Household Tests for Detection of Oleomargarine and Renovated Butter. No. 182. Insect Enemies 
of Growing Wheat. No. 133. Experiment Station Work—X VIII. No, 134. Tree Planting in Rural 
School Grounds. No. 185. Sorghum Sirup Manufacture. No. 136. Earth Roads. No. 187. e Angora 
Goat. No. 138, Irrigation in Field and Garden. No. 139. Emmer: A Grain for the Semiarid Regions, 
No. 140. Pineapple Growing. No. 141. Poultry Raising on the Farm. No. 142. Principles of Nutri- 
tion and Nutritive Value of Food. No. 143. Conformation of Beef and Dairy Cattle. No. 144. 
Experiment Station Work—XIX. No. 145. Carbon Bisulphid as an Insecticide. No. 146. Insecticides 
and Fungicides. No. 147, Winter Forage Crops for the South. No. 148. Celery Culture. No. 149. 
Experiment Station Work—XX. No. 150. Clearing New Land. No. 151. Dairying in the South. 
No. 152. Scabies in Cattle. No. 153. Orchard Enemies in the Pacific Northwest. No. 154. The Home 
Fruit Garden: Preparation and Care. No.155. How Insects Affect Health in Rural Districts. No. 156. 
The Home Vineyard. No. 157. The Propagation of Plants. No. 158. How to Build Small Irrigation 
Ditches. No. 159. ScabinSheep, No.161. Practical Suggestions for Fruit Growers. No.162. Experi- 
ment Station Work—XXI. No. 164. Rape as a Forage Crop. No. 165. Culture of the Silkworm. 
No. 166. Cheese Making on the Farm. No. 167. Cassava. No. 168. Pearl Miliet, No. 169. Experi- 
ment Station Work—XXII. No. 170. Principles of Horse Feeding. No. 171. The Control of the Cod- 
ling Moth. No. 172. Scale Insects and Mites on Citrus Trees. No. 178. Primer of Forestry. No. 174. 
Broom Corn. No.175. Home Manufacture and Use of Unfermented Grape Juice. No. 176. Cranberry 
Culture. No.177. Squab Raising. No. 178, Insects Injurious in Cranberry Culture. No. 179, Horse- 
shoeing. No. 181. Pruning. No. 182. Poultry as Food. No. 183. Meat on the Farm—Butchering, 
Curing, etc. No. 184. Marketing Live Stock. No. 185. Beautifying the Home Grounds. No. 186. 
Experiment Station Work—XXIII. No. 187. Drainage of Farm Lands. No. 188. Weeds Used in Medi- 
cine. No. 189. Information concerning the Mexican Cotton Boll Weevil. No. 190. Experiment Station 
Work—XXIV. No.191. The Cotton Bollworm—1903, No.192. Barnyard Manure. No. 193. Experiment 
Station Work—XXV._ No. 194, AlfalfaSeed. No.195. Annual Flowering Plants. No. 196. Usefulness of 
the American Toad. No.197. Importation of Game Birdsand Eggs for Propagation. No. 198. Strawber- 
ries. No.199. Corn Growing. No. 200. Turkeys. No. 201. Cream Separator on Western Farms. No, 202. 
Experiment Station Work—XXVI. No. 203. Canned Fruits, Preserves, and Jellies. No. 204. The Culti- 
vation of Mushrooms. No. 205, Pig Management. No.206. Milk Fever and its Treatment. No. 207. 
Game Laws for 1904. No. 208. Varieties of Fruits Recommended for Planting. No. 209. Controlling 
the Boll Weevil in Cotton Seed and at Ginneries. No. 210. Experiment Station Work—XXVII. No. 
211. The Use of ParisGreen in Controlling the Cotton Boll Weevil. No. 212, The Cotton Bollworm— 
1904. No. 213. Raspberries, No, 214. Beneficial Bacteria for Leguminous Crops. No. 215. Alfalfa in the 
Eastern States. No. 216. Control of the Cotton Boll Weevil. No. 217. Essential Steps in Securing an 
Early Crop of Cotton. No. 218 The School Garden. No. 219. Lessons taught by the Grain-Rust Epi- 
demic of 1904. No. 221, Fungous Diseases of the Cranberry. No. 222. See Station Work— 
XXVIII. No, 223. Miscellaneous Cotton Insects in Texas. No, 224. Canadian Field Peas. No. 226. 
Experiment Station Work—XXIX. No. 226. Relation of Coyotes to Stock Raising in the West. No. 
227, Experiment Station Work—X XxX. 
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LETTER OF TRANSMITTAL. 

U. 8. DerarrMEentT or AGRICULTURE, 

Division or PUBLICATIONS, 

Washington, D. C., August 27, 1908. 

Sir: I have the honor to transmit herewith the manuscript of the 
Index to the Yearbooks of the United States Department of Agricul- 
ture, 1901-1905, prepared by Mr. Charles H. Greathouse, assistant in 
charge of indexing in this Division, and to recommend the publication 
of the same as Bulletin No. 9 of the Division of Publications. Indexes 
of the Annual Reports of the Secretary of Agriculture, 1837-1893, 
and the Yearbooks, 1894-1900, have already been published as Bulle- 
tins Nos. 1 and 8, and the present index is a continuation of those 
bulletins. It gives me pleasure to concur in Mr. Greathouse’s request 
that due credit be given to Mrs. Laura B. Lawson and Mrs. Mary A. E. 
Smith, of the Index Section, for skilled assistance in making the index 
now offered. ; 

It is the purpose to publish a supplementary general index every 
five or every ten years, as may prove advisable. 

Very respectfully, 
Gro. Wn. Hit. 

Hon. JAMEs WIzson, 

Secretary of Agriculture. 





INDEX TO YEARBOOKS OF THE U. 8. DEPARTMENT OF 
AGRICULTURE, 1901-1905, 

A. 

“A,” implement in irrigation, figure and use, 1903, 246. 
Aare, profits from gorge near Meiringen, 1901, 530. 
Abaca. See Manila fiber. 
Abbe, Professor, statement as to Appalachian winds similar to Chinook, 1901, 556. 
Axssorr, JAMES W., article on ‘Mountain roads as a source of revenue,’’ 1901, 527-540. 

“Useof mineral oil inroad improvement,’’ 1902, 439-454. 
Abortions, cattle, relation to tuberculin test, 1901, 589, 590, 591, 592. 
Acacia farnesiana, growing for perfume, 1901, 362. 
Acarus, or mite, cause of cattle scab, note, 1903, 504. 
Accounts and Disbursements Division, organization and duties, 1901, 13, 108, 614; 

1902, 663; 1903, 511; 1904, 541; 1905, 566. 
Department, discussion by Secretary, 1903, 100; 1904, 115-116; 1905, 89. 

Acetic acid, manufacture from grape pomace, 1904, 378. 
Acorns, seed, collection and care, 1905, 185, 186. 
Adirondack Preserve, foresting burnt-over lands, 1902, 138. 
Adirondacks, expenses in lumbering, relation to profits, 1904, 459-460. 

Forestry Bureau experiments, working plans for hardwood, 1904, 453, 459. 
Adlum, John, grape growing and introduction of Catawba varieties, 1902, 407. 
Adulterants, lard, difficulty of detecting, 1904, 359. 
Adulteration, drugs, article by Lyman I. Kebler, 1903, 251-258. 
Adulteration, turpentine, discussion, 1902, 331-332. 
Adventive embryos, occurrence in citrus hybridization, 1904, 226, 227. 
Advertising, factor in demand for food, 1904, 425. 

drugs, extent and skill, 1903, 254, 257. 
Aigeria pictipes, lesser peach borer, injuries and control, 1905, 335. 
Aeginitis, Professor, comparison of climatic conditions in (reece, note, 1902, 204. 
Aerated bread, remarks, 1903, 353. 
Aeration, relation to growth of plants, notes, 1901, 158, 159, 160. 

water, means of preventing pollution, 1902, 185. 
Africa, as competitor in cotton production, 1901, 204. 

See also South Africa. 
Agave lopantha, A. lecheguilla, use of fiber, 1903, 395, 397, 398. 

rigida, sisal plant, propagation, etc., 1903, 395. 
schott, soap yielding species of agave, remarks, 1902, 317. 

Agaves as useful plants, article by E. W. Nelson, 1902, 313-320. 
miscellaneous uses, diseussion, 1902, 317. 
species and time of maturing, note, 1902, 314. 
textile products, discussion, 1902, 318-320. 
types, principal, 1902, 315-316. 
use as food, discussion, 1902, 316. 

Agricultural clubs, boys’, article by Dick J. Crosby, 1904, 489-496. 
. summary of benefits, 1904, 495-496. 

girls’, note, 1904, 493. 
colleges and institutions with courses in agriculture, list, 1901, 483-495, 

1902, 514-516; 1903, 514-516; 1904, 543-545; 1905, 568-569. 
growth and work, remarks of Secretary, 1901, 67, 78; 1902, 100; 

1903, 85; 1904, 96-97. 
training of farmers’ institute lecturers, 1903, 154. 
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Agricultural development of Argentina, article by Frank W. Bicknell, 1904, 271-286. 
engineering, discussion by Secretary, 1901, 88; 1902, 113-114; 1904, 

110, 111. 
experunent stations. See Experiment Stations. 
experimentation, cooperation, 1905, 175-176. 
explorations, 1905, 36. 
high schools and secondary courses in agriculture, 1902, 485, 487-492. 
implements, United States, use in Argentina, 1904, 285. 
industries, commercial side, note, 1901, 352. 
industry, magnitude, discussion by Secretary, 1902, 123. 
investigation, State aid, 1905, 176-177. 
investigations in island possessions of the United States, article by Walter 

H. Evans, 1901, 503, 526. 
officials, foreign, lists, 1901, 640. 
periodicals in library, list, 1902, 740-745. 
products as source of wealth, discussion by Secretary, 1904, 10-15. 

exports, 1901, 799-806; 1902, 862-870; 1903, 691-700; 1904, 
732-741; 1905, 773-782. 

imports, 1901, 792-799; 1902, 853-861; 1903, 680-690; 1904, 
721-731; 1905, 761-772. 

prices, exports and imports, 1901, 806-810; 1902, 871-875. 
progress, practical demonstration, 1905, 79. 
research, educational requirements, 1903, 9-10. 

work of United States experiment stations, extent and lines, 
1902, 589, 591. 

schools. See Schools. 
societies, secretaries, list, 1901, 620; 1902, 671. 
statistics, 1901, 697-810; 1902, 760-875; 1903, 586-700; 1904, 626-741; 

1905, 656-782. 
success, discussion of conditions, 1901, 117, 118. 
surplus, 1905, 13. , 

Agriculture and horticulture, relation of meadow mice, article by D. E. Lantz, 1905, 
363-376. 

Assistant Secretary, Col. J. H. Brigham, notice of death, 1904, 117. 
duties, 1901, 611; 1902, 661; 1903, 509; 1904, 539; 

1905, 563. 
Department, aid to movement for agriculture in schools, 1904, 98-99. 

and silk culture, article by L. O. Howard, 1903, 137-148. 
appropriations, 1901, 614; 1902, 664; 1903, 513; 1904, 543; 

1905, 567. 
authority for control of animal diseases, 1903, 496. 
boll-weevil work, plan, 1903, 209-211. 
buildings, new, description, 1903, 103, 513; 1904, 116; 1905, 

120. 
character of experiments with food preservatives, 1903, 

291-301. 
cooperation of experiment stations, 1902, 97, 590. 
drug plants, experiments in growing, 1903, 343-346. 
educational work, 1903, 462. 
extension of work, 1905, 171. 
fruit productions, new, article by Herbert J. Webber, 1905, 

275-290. 
growth and development, 1897~1905, 1905, 121. 
irrigation work, 1903, 1903, 572-573. 

scope, 1902, 735. 
macaroni wheat, introduction, 1903, 329. 
new citrus creations, article by Herbert J. Webber and 

Walter T. Swingle, 1904, 221-240. 
nutrition investigations, notes, 1903, 347. 
organization, 1901, 611-614; 1902, 661-664; 1903, 509-512; 

1904, 539-542; 1905, 563-567. 
personnel, remarks, 1904, 116. 
publications, remarks, 1903, 576-577; 1905, 178. 
relations to experiment stations, article by E. W. Allen, 

1905, 167-182. 
forest planting on farm, 1904, 269, 270. 
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Agriculture Department, respiration calorimeter work, 1904, 207. 
silk culture investigation and experiment, 1903, 140-143. 
timber tests, 1891-1896, and new work planned, 1902, 534, 

536-538. 
transfer of National forest reserves, 1905, 637. 
work against cattle scab, 1903, 504-505. 

remarks of Secretary, 1901, 10; 1902, 9-10; 1903, 9-10; 
1904,9-10. ; 

development of study and publication in States, 1904, 521-522. 
dissemination of information, discussion, 1905, 177-182. 
dry-land, remarks, 1904, 50. 
education. See Schools; High Schools; Colleges; Universities. 
foreign officials, lists, 1902, 692-693. 
Guam, remarks, 1904, 104. 
Guatemala Indian, two systems, 1904, 480-482. 
influence of present educational movement, 1901, 154. 
lists of officials, colleges, societies, etc., 1901, 611-622; 1902, 661-693; 

1903, 509-526; 1904, 539-556; 1905, 405-580. 
opportunities, articles by B. T. Galloway, M. B. Waite, and W. J. Spill- 

man, 1904, 161-190. 
relation of high schools, 1902, 486. 

to manufacturing, remarks, 1904, 161. 
schools, secondary and elementary, remarks of Secretary, 1902, 101. 
science, notes, 1902, 99. 
secondary education, progress, article by A. C. True, 1902, 481-500. 
Secretary, aid to farmers’ institute work, 1903, 150. 

appropriation for moth parasite importation, 1905, 131. 
duties, 1901, 611; 1902, 661; 1903, 509; 1904, 539; 1905, 563. 

in food inspection, 1904, 152, 153, 154, 155. 
duty of determination of food adulteration, 1903, 289. 
recommendations, 1901, 72, 75, 76, 77, 81, 83, 95, 101, 115; 

1902, 11, 29. 76, 102, 106; 1903, 88, 105-108; 1904, 55, 90, 
104, 113; 1905, 31, 59, 107. 

Reports, 1901, 9-115; 1902, 9-124; 1903, 9-108; 1904, 9-118; 
1905, 9-122. 

southern, diversified farming in cotton belt, 1905, 193-218. 
State officials, list, 1901, 620; 1902, 670; 1903, 520; 1904, 550; 1905, 574. 

publications, article by Charles H. Greathouse, 1904, 521-526. 
reports, extracts, and incidents, 1904, 522-525. 

study, aid to other school work, 1905, 272-274. 
course in Kansas high school, 1905, 265. 

village high school, 1905, 262. 
teaching in rural schools, use of illustrative material, article by Dick J. 

Crosby, 1905, 257-274. 
tropical, investigations, 1905, 46. 

islands of the United States, article by O. I*. Cook, 1901, 349-368. 
value of birds, 1902, 206. 

table sirup industry, 1905, 245. 
western, water and land problems, conclusions of Secretary, 1901, 95. 

Agrilus bilineatus, bark-boring grub, description, life history, injuries to trees, control, 
1903, 321. 

Agrostologist, work with grass and forage plant problems, notes, 1901, 29, 31. 
Ailanthus, use in home adornment, 1902, 514. 
Air in soil, freedom of circulation, importance to crops, notes, 1903, 162, 164. 
Akin apple, value, origin, description, advantages, synonyms, 1903, 268-269. 

John, first propagator of Akin apple, note, 1903, 268. 
Alabama, agricultural schools, 1902, 491-492. 

argillacea, relations to boll weevil, 1904, 201. 
consumption of cotton, discussion with historic notes, 1903, 472473. 
diversified farming, article by M. A. Crosby, 1905, 201-207. 
experiment station, steer feeding investigation, 1904, 536. 
farm lands, prices, 1905, 527. 
Forestry Bureau experiments, 1904, 453. 
freezes, effect on citrange, 1904, 232. 
soils, areas surveyed, 1905, 618. 
tobacco experiments, note, 1904, 75 
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Alaska, biological exploration, remarks, 1903, 80. 
field work, remarks, 1905, 85. 

experiment stations, establishment, progress and work, remarks by Secretary, 
1901, 69-72; 1902, 103; 1903, 87-89; 1904, 99-101; 1905, 114-115. 

frost, destruction of cereals in August at Copper Center, 1904, 100. 
game, law, remarks, 1905, 553. 

protection, 1903, 83; 1904, 89; 1905, 88. 
Harriman expedition, observation of flight ot murres, 1903, 372. 
problem of stock raising, remarks, 1901, 71. 
robins, migration from Iowa and Minnesota regions, 1903, 384, 385. 

Albuminoid ammonia in water, relation to contamination, 1902, 176, 284. 
Aletia argillacea, note, 1901, 369. 
Alfalfa and irrigation, factors in Colorado potato growing, 1904, 312-313. 

as alkali-resistant crop, 1902, 35, 288. 
as substitute for clover, remarks, 1902, 28. 
benefits to Argentine pastures, 1904, 278-279. 
diseases, remarks, 1901, 671; 1902, 718; 1903, 554; 1904, 586; 1905, 609. 
Eastern States, remarks, 1904, 587. 
experiments in use on dairy farm, 1902, 360. 
extension as crop in United States, 1902, 595. 
growing and handling of seed, 1901, 240. 

- use on sheep farm, 1902, 361. 
increase of farm land prices in Tennessee and California, 1905, 527, 529. 
introduction, importance, note, 1903, 37. 
soils, study, remarks, 1905, 67. 
spread of growing by experiment stations, 1905, 418. 
suggestion of improving, by breeding, 1901, 223. 
Turkestan, distribution, 1902, 722; 1903, 26; 1905, 418. 
use in diversified farming in South, 1905, 203. 

hog farming in South, 1905, 204. 
under trees along fence lines, suggestion, 1904, 266. 

usefulness in cotton region, remarks, 1904, 505. 
value of windbreak in growing, 1904, 269. 

Alfalfas, remarks of Secretary, 1904, 37. 
Alfilaria, growing and handling of seed, 1901, 252. 
Algze, blue green, effect on public water supply, 1902, 178-181. 

contamination of public water supplies, article by George T. Moore, 1902, 176- 
186. 

destruction by use of copper sulphate, 1904, 50. 
in reservoirs, discussion of effect on water supply, 1902, 177-154. 
nonpoisonous character of products in water and need of extermination, 1902, 

186. 
place in vegetable kingdom, size, characteristics, etc., remarks, 1902, 178. 
preventives of pollution of water supplies, 1902, 184. 
water, contamination, remarks, 1903. 29. | 

Algeria, irrigated crops, study, remarks, 1902, 34. 
Alimentation. See Nutrition; Digestion; Dietaries, etc. 
.-{kali conditions caused by lack of drainage, remarks, 1902, 236. 

danger in irrigation in Utah, 1901, 46. 
excessive, in cultivated soil, cause and remedy, 1902, 244. 
in North Dakota, soil-survey problem, 1902, 61. 
lands in Colorado Desert, California, remarks, 1902, 51. 

Egypt, conditions and reclamation, cost, etc., 1902, 579-588. 
crops for reclamation, article by T. H. Kearney and T. H. 

Means, 1902, 573-588. 
need of practical demonstrations of reclamation, 1901, 51. 
reclamation, Soils Bureau work, 1903, 62-65; 1904, 72-75; 1905, 72. 
success in reclamation, 1904, 74. 

problem in United States, remarks, 1902, 573. 
relation of soil survey, 1901, 41. 

; me to underdrainage, 1901, 49. 
rise in irrigated land, oversupply of water and seepage, 1903, 94, 95. 
salts in irrigation waters, effect on soils, with remedies, 1902, 287-291. 
soil, effect on cotton, 1902, 586-587. 

unusual plant growth, note, 1901, 172. 
soils, breeding of plants for adaptation, 1901, 25. 

investigation of conditions in Africa, 1902, 77. 
under irrigation, movement of water to be removed, 1902, 237. 
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Alkali soils, value for sugar-beet growing, note, 1903, 402. 
water, problems in California, 1901, 45. ; 

Alkali-loving plants for western lands, remarks, 1904, 39. 
Alkali-resistant crops, remarks, 1902, 35. 
Allegheny Mountain region, fruit-growing opportunities, 1904, 179. 
Allen cottons, long-staple, varieties, origin, and characters, 1903, 125. 

E. W., article on ‘‘Some ways in which the Department of Agriculture and the 
experiment stations supplement each other,’’ 1905, 167-182. 

inspections of agricultural experiments in Alaska and report, 1901, 70. 
Alligator pear as tropical crop, remarks, 1901, 354. 

See also Avocado. 
Almond, diseases, 1904, 583; 1905, 604. 

Jordan, introduction, qualities, description and propagation, 1902, 35, 
i 479-480. 

Afmonds, destruction by California jay, 1904, 249. 
imports, 1901) 796; 1902, 858; 1903, 686; 1904, 729; 1905, 769. 

Alpine roads, notes, 1901, 529. 
Alps, glaciers and dangers, note, 1901, 533. 
Alsike clover, growing and handling seed, 1901, 239. 
Alternaria spp., prevalence, 1905, 1905, 607. 
Aluminum, sulphate, use in stock poisoning, note, 1901, 28. 
Atvorp, Henry E., article on ‘‘ Dairying at home and abroad,’’ 1902, 145-154. 
Ambrosia beetles, damage to timber, remarks, 1905, 632. 
American cotton, future demands, article by J. L. Watkins, 1901, 193-206. 

institution for agricultural education, remarks of Secretary, 1901, 77. 
skill, competition with cheap labor, remarks, 1901, 488. 

American-grown clover seed, superiority, remarks, 1901, 27. 
Ammonia, albuminoid, relation to sanitary quality of water, notes, 1902, 176, 284. 

free, in water, evidence of organic contamination, 1902, 284. 
injury to plants by excess in air, note, 1901, 167. 

Amoles, agaves, use of roots for soap, 1902, 317. 
Amomis caryophyllata, growing for making bay rum, 1901, 362. 
Anabena, pollution of water supply, note, 1902, 180. 
Analyses of foods in Department of Agriculture, experiments with preservatives, 

1903, 299. 
Analysis of American food materials, remarks, 1901, 396. 

waters and interpretation of results, article by J. Kk. Haywood, 1902, 
283-294. 

Anaphes conotracheli, parasite of plum curculio, 1905, 327. 
Anarsia lineatella, description, life history, etc., 1905, 344. 
Andrews, C. C., Minnesota fire warden, remarks as to planting pine, 1902, 139. 
Anemometer, weather-station, remarks, 1903, 112. 
Angelica wines, making, 1904, 373. 
Angora goat, breeders’ association meeting, 1901, 275. 

fleece, discussion, 1901, 271. 
industry, 1905, 31. 
skins, remarks, 1901, 283. 

goats, care of fleeces, 1901, 281. 
in Alaska, proposed experiment, 1902, 103. 
use in diversified farming in South, 1905, 211. 

Animal and plant breeding, progress, article by Willet M. Hayes, 1901, 217-232. 
breeding and feeding investigations by Bureau of Animal Industry, article hy 

D. E. Salmon, 1904, 527-538. 
experiments, 1905, 31. 
tendency, discussion, 1901, 220. 

fats, value and use as food, 1902, 396. 
food in diet of American people, discussion, 1902, 391-397. 
husbandry, 1905, 31. 

study by school children, visits to stables, 1905, 263. 
imports, inspection work, with statistical notes, 1901, 18. 
Industry, Bureau, breeding and feeding investigations, article by D. E. Sal- 

/ mon, 1904, 527-538. 
organization and duties, 1901, 611; 1902, 662; 1903, 570; 

1904, 540; 1905, 564. 
work for control of diseases, 1903, 493-495. 

review by Secretary, 1901, 10, 18-22; 1902, 12-18; 
1903, 17-22; 1904, 19-25; 1905, 24-34. 

importance, remarks, 1903, 491. 
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Animal matter, exports, loss in percentage of whole, 1903, 483. 
nutrition, study, 1905, 31. 
oils, discussion, 1903, 412-413. 
parasites, insects, remarks, 1905, 636. 
production, improvements, experiment station work, 1902, 602-603. 

relation to diversified farming, 1905, 204-207. 
products, inspection, 1903, 21-22. 

sales in Germany, competitors, 1903, 488. 
Animals, Argentina, sheep, breeds, 1904, 277-278. 

contagious diseases, control, relations of Federal Government, article by 
: D. E. Salmon, 1908, 491-506. 

discussion, 1903, 17-21. 
diseases in foreign countries not known in United States, 1903, 492. 
domestic, disease, legislation, 1904, 581. 
export, inspection, 1901, 18, 19; 1902, 835. 
exports, 1901, 799; 1902, 862, 1903, 691; 1904, 732; 1905, 773. 
farm and their products, statistics, 1901, 771-784; 1902. 831-848; 1903, 659- 

676; 1904, 700-717; 1905, 732-755. 
increase in value, 1905, 13. 
national stock, 1903, 12. 

foreign, entry, 1903, 81; 1904, 88; 1905, 87. 
import, inspection, 1901, 18, 19; 1904, 20. 
imports, 1901, 792; 1902, 853; 1903, 680; 1904, 721; 1905, 761. 
inbreeding, practice and effects, 1905, 379-381. 
inspection, 1903, 21-22. 
native, preservation in Yellowstone Park, 1905, 562. 
sales in United Kingdom, competitors, 1903, 486. 
wild, importation under Lacey Act, remarks, 1901, 110. 
See also Live stock. 

Anise, remarks, 1903, 346. 
Anopheles, malaria-bearing mosquitoes, distinguishing marks, «tc., 1901, 179, 182, 183. 
Ant, Guatemalan, boll-weevil enemy, colonization, 1904, 80. 

discovery, 1904, 35. 
(See also Kelep.) 

Antelope, conditions, United States, 1905, 1905, 615. 
Anthonomus grandis. (See Boll weevil.) 
Anthracnose control resistant strains of cotton, problem of breeding, 1902, 385. 

prevalence, 1905, 1905, 605, 606, 607, 608. 
Anthrax, use of vaccine, note, 1901, 21. 
Antidotes for poison camas, notes, 1902, 22. 
Ants, black, injuries to wood, 1904, 390. 

care of peach aphides, 1905, 342. 
protection of aphides, 1905, 472. 
white, injuries to timbers, ties, etc., 1904, 389-390. 

Aphelocoma californica, cating of fruit, 1904, 249. 
Aphides, damage to forest reproduction; notes, 1905, 250, 251. 

gall, injury to spruce reproduction, 1905, 255. 
protection by ants, 1905, 342, 472. 

Aphis, black peach, description, life history, remedies, etc., 1905, 342-344. 
fruit-tree, value of manure as remedy, 1904, 175. 
persicae-niger, description, life history, etc., 1905, 342-344. 
root poe of apple, 1901, 603. 
woolly, use of top working of apple tree for relief, 1902, 248. 

Apiary, model, Arlington farm, note, 1904, 86. 
Apicultural investigations, remarks of Secretary, 1902, 89; 1903, 78. 
Apiculture, Entomology Bureau work, remarks, 1905, 82. 

in 1901, progress, 1901, 679. 
Appalachian forest reserve, proposed, discussion, 1902, 41. 

Southern, management, remarks, 1902, 37. 
range, wind similar to Chinook, note, 1901, 556. 
reserves, Southern, remarks, 1901, 65, 668. 

Appalachians, Forestry Bureau experiments, 1904, 453. 
Appendix, 1901, 609-810; 1902, 661-912; 1903, 507-728; 1904, 539-742; 1905, 563-782. 
Apple, Carson, origin, name, and description, 1905, 496-497. 

Chinese, native kinds, notes, 1902, 166. 
crop, relation of cold storage to marketing, 1902, 720. 

transition in methods of marketing, 1903, 226. 
crops, handling and disposition, discussion, 1901, 605. 
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Apple cultivation, discussion, 1901, 599. 
culture, commercial, relation of cold storage, article by G. Harold Powell, 

1903, 225-238. 
diseases, effect of low temperatures, 1903, 230. 

remarks, 1901, 669; 1902, 715; 1903, 550; 1904, 582; 1905, 603. 
growing, 1903, 1903, 555-556. 

in Rocky Mountain region, 1904, 178. 
industry in Japan, relation to San Jose scale, 1902, 161. 

present status, discussion, 1903, 225. 
Ingram, history and features recommending for wider planting, 1901, 382. 
injuries by plum curculio beetle, 1905, 327. 
insect enemies, important, damage to crop, 1904, 469-471. 
insects and diseases, discussion, 1901, 603. 
insects injurious, 1901, 676; 1902, 727, 728, 731; 1903, 563; 1904, 601, G04; 

1905, 632, 633. 
Japanese, native, note, 1902, 161. 
keeping quality, influence of environment, 1903, 234. 
markets, influence of cold storage, 1903, 236. 
McIntosh, history and features recommending for wider planting, 1901, 383. 
orchard, branch grafted, note, 1902, 252. 

crop between trees in early growth, 1901, 600. 
value of by-products, 1901, 608. 

orcharding, commercial, article by G. B. Brackett, 1901, 593-608. 
orchards, failure to bear, suggestion of remedy, 1904, 174. 
pruning, remarks, 1901, 437. 
publications, important, new, remarks, 1905, 621. 
regions of Virginia, soil survey, 1901, 126. 
rot, treatment, 1905, 35. 
sauce, digestibility, remarks, 1905, 317. 
scab prevalence, 1901, 669; 1902, 715; 1903, 550; 1904, 582; 1905, 604. 

spraying as remedy, 1901, 604. 
scald, losses of apples in cold storage, 1903, 232. 
scores, remarks, 1904, 420. 
Shippers’ Association, National, Requirements, 1901, 606. 
soils and sections for growing, 1901, 594. 

study, remarks, 1905, 66. 
storage, advantages of local house, 1903, 234. 
trade, influence of cold storage, 1903, 236. 

supply and demand, relation, 1903, 227. 
tree, distances and practical details for planting, 1901, 598. 

heading, form and height, 1901, 602. 
pruning, discussion, 1901, 601. 
spraying, cost, estimate, note, 1904, 462. 
use of barnyard manure and commercial fertilizer, comparison, 1901, 601. 

trees, bearing, top working, discussion, 1902, 255. 
damage by meadow mice, 1905, 373. 
preparation of soil for planting, 1901, 595. 
protection from mice and rabbits, 1901, 603. 
self-rooted, method of obtaining, 1902, 248. 
spraying, cost, estimate, 1904, 471. 
vigor, modification by top working, 1902, 247. 

Virginia Beauty, origin, name, description, etc., 1905, 495-496. 
weather conditions, season of 1905, notes, 1905, 599. 

Apples, Arlington Farm nursery, 1903, 41. 
bacterial blight, 1903, 31. 
bitter rot, suggestion for treatment, 1902, 18. . 
Bloomfield and Doctor, new and promising, description, etc., 1904, 399-402. 
breeding, note, 1904, 121. 
cold storage, time to pick, 1903, 231. 
color, suggestions for improving, 1903, 231. 
exports, 1901, 802; 1902, 865; 1903, 695; 1904, 736; 1905, 777. 

destination, 1903, 485. 
increase of export due to exhibit at Paris Exposition, note, 1901, 32. 
keeping quality, conditions influencing, 1903, 230-235. 
losses by injuries in handling, 1905, 353. 
new kinds, Akin and Terry, discussion, 1903, 268-271. 

discussion, 1902, 470-473. 
preferences of German and British markets, 1904, 132. 
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Apples, scald, as injury in storage, 1902, 25. 
shipment to London and Paris, 1903, 40. 
shipping, 1903, 555-556. 
storage quickly after picking, importance, 1903, 233. 
temperature for keeping, remarks, 1903, 230. 
vagaries of buyers, 1904, 420. 
varieties, influence of cold storage on commercial values, 1903, 235. 

resistance to sun scald, 1902, 246. 
valuable for commercial purposes, 1901, 596. 

wax-like, demand, 1904, 425-426. 
winter, shipments to foreign markets, remarks, 1904, 43. 

Apple-scab fungus, susceptibility of McIntosh apple, 1901, 384. 
Apple-storage business, magnitude, 1903, 228. 
Appointment clerk, Department of Agriculture, duties, 1901, 611; 1902, 661; 1903, 509; 

1904, 339; 1905, 563. 
office, records, remarks of Secretary, 

1902, 123. 
Appropriation, Porto Rican, for experiment station, 1904, 102. 
Appropriations, Department of Agriculture, mer ee i ae 664; 1903, 513; 1904, 543; 

1905, 567. 
remarks by Secretary, 1902, 122; 1904, 

115; 1905, 89. 
for free delivery of rural mails, 1902, 746. 
roads, State, summary by M. O. Eldridge, 1904, 610-612. 
State, for agricultural colleges, remarks, 1904, 96. 

Apricot, diseases, 1904, 583; 1905, 604. 
Apricots, protection in winter, note, 1901, 439. 
Arbor day for several States, table, 1903, 583. 
Arboretum, Arlington farm, remarks, 1903, 42. 
Argas miniatus, transmission of chicken disease, 1905, 165. 
Argentina, agricultural development, article by Frank W. Bicknell, 1904, 271-286. 

animals, number and breeds of sheep, 1904, 277-278. 
benefits from alfalfa growing, 1904, 278-279. 
corn, increase in production for feed, 1904, 283-284. 
dairy industry, 1904, 278. 
difficulties of small farmer, 1904, 285-286. 
farming, increase in importance, 1904, 280. 
flax, fruit, cotton, and tobacco, 1904, 284-285. 
freight rates, note, 1904, 281. 7 
irrigation and rainfall, 1902, 636. 
shipments of chilled beef to England, 1904, 277. 
stock shipments, 1904, 275-276. 
wheat production, yield and milling, 1904, 279-280, 282. 

Arid farming, study and improvement, 1905, 421. 
regions, crop rotation, remarks, 1902, 521. 

drifting of soils by winds, note, 1903, 239. 
evaporation, variation with rainfall, 1903, 281. 
light soil, ease of smoothing for irrigation, note, 1903, 241. 
root system of plants, note, 1902, 69. 
soils study, 1905, 69. 
use of barn manure, caution, 1902, 530. 

Arizona, alkali lands, experiments, 1904, 73. 
Black Mesa, management of sheep, 1901, 341. 
conditions for growing Egyptian cotton, note, 1902, 230. 
date growing, 1901, 37; 1904, 31. 

* orchard, cooperative work, remarks, 1902, 33. 
Experiment Station, report on sugar contents of beets, 1901, 41. 
irrigation, public control, 1901, 680. 
rainfall, amount and type, 1902, 641. 
soils, areas surveyed, 1905, 618. 
tree pest investigation, note, 1904, 83. 
winter irrigation, remarks, 1905, 434. 

Arlington farm improvements, remarks, 1901, 33; 1902, 30; 1903, 41; 1904, 51. 
Arkansas, cotton consumption, notes; statistics, 1903, 475, 476. 

diversified farming, article by D. A. Brodie, 1905, 207-212. 
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Arkansas, farm lands, prices, 1905, 528. 
rice territory, study, 1904, 108. 
road conditions and proposed legislation, 1903, 460. 
soils, areas surveyed, 1905, 618. ; 

Arsenate, lead, use against moths, brown-tail, and gypsy, 1905, 128. 
Arsenical poisons, use against cotton boll-worm, note, 1904, 81. 

on peach against curculio, 1905, 329. 
Arsenious acid, investigation, purpose, 1902, 79. 
Artesian wells, increase of farm land prices in South Dakota, 1905, 526. 
Arthropoda, kinds parasitic on domestic animals, 1905, 139-148. 
Ascaris lumbricoides transmission, 1905, 150. 
Ash in wheat, influence of environment, 1901, 306. 

of oat plant, elements, 1901, 157. 
trees, Forestry Bureau experiments, 1904, 453. 

use in home adornment, details, 1902, 511. 
Ashes, coal, use for growing carnations, 1902, 562. 

with peat, foundation soil for tomatoes, 1902, 567-568. 
wood, use against peach aphides, 1905, 343. 

for potash in feeding plants, 1902, 557. 
Asiatic ladybird, description, compared with American species, 1902, 171. 
Asparagus, diseases, 1901, 671; 1902, 717; 1903, 553; 1904, 584; 1905, 606. 

growth under grapevine, note, 1901, 442. 
Asphalt, base for oil for road improvement, 1902, 453. 

value of presence in road-making oils, note, 1902, 444, 
Asphaltene, constituent of asphalt, properties, 1902, 443. 
Asphaltum for roads, study, 1903, 58. 
Aspidiotus perniciosus, native home, investigation, 1902, 80. 

See also Scale, San Jose. 
Asses, numbers in several countries, 1905, 736. 
Assistant Secretary of Agriculture. See Agriculture, Assistant Secretary. 
Associations, agricultural, lists, 1901, 620-641; 1902, 670-693; 1903, 519-526; 1904, 549- 

556: 1905, 573-580. 
Asterionella, cause disagreeable odor and taste in drinking water, 1902, 182 
Astrakhan, use of mohair in manufacture, 1901, 283. 
Atlantic forecasts of weather, remarks of Secretary, 1901, 14. 

South, coastal plains, porosity and granulation, 1903, 162-164. 
cotton farming diversified, article by W. J. Spillman, 1905, 193-200. 

States, South, levees on rivers, 1901, 482. 
system of rivers, features, 1901, 478. 

Atmosphere, relation to food and physiological processes of plants, 1904, 122-123. 
Atropa belladonna, remarks, 1903, 345. 

use, cultivation, etc., 1905, 538-539. 
Arwater. W. O., and F. G. Brenenict, article on “The respiration calorimeter,” 

1904, 205-220. . 
article on ‘‘ Dietaries in public institutions,’”’ 1901, 393-408. 

Auction, tobacco, relation to prices, note, 1905, 230. 
Audubon societies, chart showing location by States, 1902, 210. 

cooperation on game law enforcement, 1905, 556-558. 
historic account, 1902, 209-211. 

“list, 1901, 636; 1902, 689. 
membership and protection to bobwhite, note, 1903, 203. 
relation to farmer, article by Henry Oldys, 1902, 205-218. 

Australia, agricultural officials, 1901, 640; 1902, 692. 
irrigation and rainfall, 1902, 636. 
study of fungous cultures as insect destroyers, 1901, 462, 463. 

Austria, scenic attractions and profits, discussion, 1901, 531. 
Austrian cigar wrapper tobacco, requirements, 1905, 222. 
Avalanche, dangers in Europe and America, comparison, 1901, 534. 
Avery, J. Dixon, statements as to consumption of eggs, 1902, 303. 
Avocado, commercial importance, names, etc., 1905, 508-509. 

grafting and budding, note, 1905, 441. 
name, food value, uses, propagation, marketing, etc, 1905, 440-444. 
Trapp, origin, name and description, 1905, 509-510. 

Azores, meteorological observatory, note, 1901, 15. 
weather report for U. S. daily forecasts, 1903, 111. 

Aztecs, utilization of agaves, note, 1902, 317. 
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B. 

Bacillus spp., plant parasites, prevalence, 1905, 603, 604, 605, 606, 607, 608. 
Bacon, exports, 1901, 800; 1902, 863; 1903, 692: 1904, 733; 1905, 774, 
Bacteria and the nitrogen’ problem, article by George aD. Moore, ‘1902, 333-342. 

danger in drinking water and lack of warning of presence, 1902, 186. 
of infection by use of unclean fruit, 1905, 322. 

nitrogen-fixing, discussion, 1902, 336-342. 
growing, distribution, and use, 1902, 340-342. 
inoculation of soil, improved method, 1902, 340. 
remarks, 1903, 29; 1904, 10, 49. 

nitrogen-gathering, remarks, 1901, 26; 1902, 21, 
part in production of soil conditions, note, 1904, 124. 
root tubercle, relation to legumes in gathering nitrogen, 1902, 337-338. 
typhoid fever and Asiatic cholera, destruction, note, 1904, 51. 
use in retting hemp and flax, 1901, 549. 

Bacterial disease of English walnuts, remarks, 1902, 19. 
products, immunity from diseases by inoculation, 1901, 581. 

Bacteriological examination of water, value in determining sanitary Seek 1902, 176. 
Institute, South ‘Africa, study of fungous disease, 1901, 46 

Badger, method of catching prairie dog, 1901, 262. 
Bailey, Professor, remarks on quality of fruit as related to marketing, 1904, 419. 
Balaninus caryx, pecan weevil, discussion, 1904, 308-310. 

proboseideus, larger chestnut weevil, discussion, 1904, 301-302, 303-308. 
rectus, lesser chestnut weevil, discussion, 1904, 302-308. 

Bale, round, superior value for long-staple cotton, 1903, 135. 
Baling long-staple upland cotton, 1903, 134-135. 
Balsam-fir bark weevil, injuries in forest reproduction, 1905, 254. 
Balsains, gums, and resins, crude drugs, 1903, 340. 
Banana as promising tropical crops, remarks, "1901, 354. 

diseases, 1905, 606. 
Bananas, Hawaii, study, 1904, 102. 

ripeness, relation to ‘use, 1905, 313, 314. 
Bang, conclusion as to tuberculin test, 1901, 586. 

remarks on efficacy of tuberculin test, 1901, 583. 
Banks, agricultural States deposits, remarks by Secretary, 1904, 13-14. 
Barberry, relation to development of wheat rust, remarks, 1904; 125, 126. 
Bark, chemical study of several kinds, 1902, 323, 325, 326, 327, 398, 

leaving on timber, source of danger from insects, 1904, 391. 
relation to insect injuries of lumber, 1904, 395. 
removal from timber in preservation, note, 1903, 429. 
weevil, injuries in forest reproduction, 1905, 452, 453, 454. 

Bark-beetle, fruit- tree, life history, habits, remedies, etc., 1905, 346-347. 
hickory, method of combating, 1903, 317, 

study, note, 1905, 632. 
injuries to oak trees, discussion, 1903, 318-320. 

trees other than hickory and oak, 1903, 320. 
oak destroying, 1903, 318-320. 

Bark-beetles, bark-boring grubs, injuries to trees, 1903, 314. 
Bark-boring grubs, description, life history, injuries, control, 1903, 320-322. 
Barks, American, composition, discussion, 1902, 321-331. 

crude drugs, imports, 1903, 341. 
injuries by insects, 1904, 381. 

Barley, Bavarian introduction, ‘1901, 36. 
Chevalier, introduction into United States and value, 1905, 294. 
crop rotation in several States, 1902, 522. 
crops, statistics, 1901, 725-731; 1902, 789-795; 1903, 613-619; 1904, 658-662; 

1905, 681-687. 
diseases, 1904, 585; 1905, 608. 
experimental | growing on Yukon River, 1901, 69. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 
imports, 1901, 794; 1902, 858; 1903, 686; 1904, 727; 1905, 768. 
improvement, discussion, 1902, 225. 
improvements, 1905, 414. 
ore: in Alaska, notes, 1904, 100. 

anshury, introduction as crop in United States, 1902, 594. 
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Barley, prices, wholesale, leading markets, United States, 1901-1905, 1905. 
production and value, 1905, 11. 
statistics, acreage, production, prices, etc., 1901, 725-731; 1902, 789-795; 1903, 

613-619; 1904, 656-662; 1905, 681-687. 
use as food, note, 1902, 401. 
visible supply, United States and Canada, 1904, 669; 1905, 681-683: 

Barns, ventilation and lighting, 1904, 110, 
Barnyard manure, influence on sugar bects, 1901, 317. 

chemical and physical relations, 1903, 449-450. 
for young apple orchard, remarks, 1906, 601. 
use and neglect, 1902, 529. 

manures, use in feeding roses, 1902, 556. 
hemp growing, 1901, 545. 

Barograph, weather station, note, 1903, 113. 
Barometer, relation to meteorology, weather stations, 1903, 109, 113. 
Barrels, alcoholic liquids, insect attacks, 1904, 397. 

use in packing apples, remarks, 1901, 606. 
Bartholdi statue, New York, destruction of birds, 1903, 374+. 
Bast fibers, character, 1903, 387. 
Baume, explanation of word, 1902, 443. 
Bauschinger, timber testing, some conclusions, 1902, 533. 
Bavarian barleys and hops, introduction, 1901, 36. 
Bay rum, production in Porto Rico, remarks, 1901, 361. 
Brat, F. E. L., article on ‘Some practical results of Experiment Station work,’ 

1902, 589-606, 
“The relation of birds to fruit growing in California,” 

1904, 241-254. 
usefulness of birds, notes, 1904, 514. 

Bzas, Epwarp A., article on ‘‘ Rainfall and urigation,’’ 1902, 627-642. 
Bean, diseases, 1903, 553; 1904, 584; 1905, 606. 

navy, advantages as crop in young peach orchard, 1902, 614. 
Beans, dried, composition, 1905, 310. 

exports, 1901, 805; 1902, 869; 1903, 699; 1904, 741; 1905, 781. 
imports, 1901, 798; 1902, 861; 1903, 690; 1904, 731; 1905, 772. 
prices, wholesale, 1901, 768; 1902, 828; 1903, 656; 1904, 696-697; 1905, 728-729. 
soy, growing and handling, 1901, 241. 

suggestion for improvement by breeding, 1901, 223. 
velvet, growing and handling of seed, 1901, 242. 

use as cover crop in peach orchard, 1902, 617. 
See also Castor beans. 

Beatie, W. D., introduction of Terry apple, 1903, 270. 
Bedding plants, growing as specialty, 1904, 169. 
Bee culture, investigations, etc., 1904, 86. 

keepers’ associations, list, 1901, 633; 1902, 685; 1903, 524; 1904, 555; 1905, 579. 
Beech, Forestry Bureau experiments, 1904, 453. 

injuries by Columbian timber beetles, 1903, 327-328. 
value by.sizes and prices, 1904, 458. 

Beeches, objection to use in home adornment, note, 1902, 507. 
Beef cattle production, relation to diversified farming for South, 1905,. 205. 

comparative food value of cuts, remarks, 1902, 393; 1904, 422. 
effects of cooking on nutritive value, 1903, 92. 
exports, 1901, 800; 1902, 863; 1903, 692; 1904, 733; 1905, 774. 

from Argentina, 1904, 276. 
from dairy cattle in France, note, 1902, 147. 
inspection for export, 1902, 12, 13. 
porterhouse steak and neck, comparison, 1904, 422. 
production, 1904, 189-190. 

for southern markets, peculiar conditions, 1909, 197. 
under southern conditions, 1904, 536-537. 

Bees, carpenter, injuries to wood, 1904, 390. 
production and value, 1901, 784-785. 
races, food crops, etc., investigations, 1903, 79. 
relation to fertilization of clovers, 1905, 385. 
supposed injury by birds, 1904, 87. 

Beet crop, profit to farmer, 1903, 409. 
diseases, 1901, 671; 1902, 718; 1903, 554;°1904, 584; 1905, 606. 
industry in the United States, progress, article by Charles F'. Saylor, 1901, 487-502. 
seed breeding, effects of soil and environment, 1904, 347-348. 
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Beet seed roots, growing and siloing, 1904, 350-351. 
sugar, breeding, article by J. E. W. Tracy, 1904, 341-352. 

Department distribution, growing and handling, 1901, 38, 252. 
growing, development, 1904, 27-28, 29. 
importance of growing at home, 1904, 343-344. 
inattention of growers, note, 1904, 342. 
methods for producing, 1904, 344-345. 
scientific growing, summary of steps, 1904, 350. 
work of Department, 1904, 351-352. 

tests of character, 1904, 348-349. 
sugar belt, remarks, 1901, 501. 

crops, imports, values, 1903, 652-654. 
diseases, 1903, 1903, 554. 

remedy, 1903, 31; 1904, 29. 
early mapping of United States and of California, 1901, 300. 
effect of altitude and rainfall, 1901, 312. 

environment on composition, 1901, 309-318. 
sunshine, temperature, and length of day, 1901, 310-312. 

factories of United States, tables, 1901, 492, 493. 
features of breeding, 1901, 223. 
fertilizers, remarks, 1904, 28-29. 
growers, discussion, 1903, 400-401. 
growing and handling of seed, 1901, 38, 252. 

profit and loss, remarks, 1903, 408-409. 
industry, benefits to other industries, 1901, 497. 

demand for soil survey, 1901, 41. 
problems for manufacturer, 1901, 490. 
progress in the United States, article by Charles F. Saylor, 

1901, 487-502. 
relations to soil survey, 1902, 59. 
remarks, 1903, 43. 
results for 1901, 1901, 501. 
soil-survey work, 1902, 50, 52, 55, 57. 
statistics of growth in United States, 1901, 491. 

(manufactured product). See Sugar, beet. 
production in United, States, 1902, 826; 1904, 696. 
seed balls, single germ, 1904, 29. 

growing, 1904, 27, 341-352; 1905, 303. 
States producing a surplus, note, 1901, 502. 
territory, geographic extent and form, remarks, 1903, 402. 

Beetle, Asiatic ladybird enemy of San Jose scale, 1902, 169-174. 
Black Hills, damage to timber, 1905, 1905, 631. 
ground, Calosoma sycophanta, gypsy moth enemy, attempted importation, 

1905, 132. 
pine-bark, description, habits, injuries, and methods of fighting, 1902, 270-275. 
pine-destroying, of Black Hills, description, injuries, trees attacked, remedies, 

1902, 275-281. i 
plum curculio, injury to apples and plums, 1905, 327. 
spruce-destroying, discussion, 1902, 266-270. 

methods of preventing losses, 1902, 269-270. 
See also Weevil. 

Beetles, bark, injuries to living trees, 1903, 314-322. 
damage to forest reproduction, notes, 1905, 250, 251. 
drug, injuries to medicinal products of forest, 1904; 391. 
pine, summary and general recommendations, 1902, 281-282. 
spruce, summary and recommendations, 1902, 281-282. 
timber, or ambrosia beetles, injuries to trees, lumber, etc., 1904, 383-385. 
weevils and worms in food of bobwhite, 1903, 196. 

Beets as stock food, remarks, 1901, 496. 
insects injurious, 1901, 675; 1904, 601; 1905, 630. 
price, relation to price of sugar, note, 1903, 401. 
selection for seed raising, 1904, 344, 345, 346. 
sugar, care, discussion, 1903, 405-407. 

content, effect of increase, 1904, 341-342. 
cost per acre of growing, 1901, 490. 
culture improvements, etc., 1905, 417. 
data from experiment stations, 1901, 314. 
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Beets sugar, extension of growing in United States, remarks, 1902, 595. 
increase of sugar contents as results of breeding, note, 1901, 217. 
influence of environment in irrigated areas, 1901, 317. 
location of land; effect on soil; thinning, 1903, 402, 404, 406. 
methods of growing, remarks, 1901, 494. 
price per ton at factory and net profit, 1901, 495, 496. 
problems for farmer in growing, remarks, 1901, 489. 
profits of production for factory use, 1901, 495. 
relation to general farming, article by C. O. Townsend, 1903, 399-410. 
soils, remarks, 1905, 66. 
study by Department and experiment stations in cooperation, 1905, 173. 
suggestions for American breeding, 1901, 222. 
Se to factory, remarks, 1903, 403. 
use of by-products, remarks, 1903, 409. 
value of pulp for feed, remarks, 1901, 497. 
yield under irrigation in Colorado, notes, 1901, 425, 426. 

Utah, 1901, 429. 
Beggarweed, seed growing and handling, 1901, 242. 
Belfast, mixing of cotton with linen yarns in manufacture, 1901, 195. 
Belgium, imports of American linseed oil cake, 1902, 432. 

oleaginous seeds and nuts, imports and exports, 1903, 425. 
Bell, C. J., remarks on tuberculin test for tuberculosis, 1901, 589. 
Belladonna, cultivation and gathering, 1903, 345. 

use and cultivation, 1905, 538-539. 
Belle peach, origin and description, 1902, 475-476. 
Benenict, F. G., and W. O. Atwater, article on “ The respiration calorimeter,’’ 1904, 

205-220. 
Bennett, Prof. R. L., work against cotton boll weevil, 1904, 498. 
Bentley, H. L., experiments in regrassing over stocked ranges, 1901, 30. 
Berlese, Prof. Antonio, aid in Aah ee importation, 1905, 133, 134. 

assistance to Division of Entomology, note, 1901, 98. 
Bermuda grass, securing a stand for seeds, remarks, 1901, 27. 

use for lawn making in the South, 1902, 506. 
in soil binding on roads, 1904, 337. 

lily disease, remarks, 1901, 173. 
Berries, diseases, 1901, 670; 1902, 716; 1903, 551; 1904, 583, 584; 1905, 605-606. 

in food of bobwhite, remarks, 1903, 199. 
pruning and management, notes, 1901, 438. 
wild, abundance in Eastern States and availability as bird food, 1904, 244. 

Berry, JAMES, review of weather and crop conditions, 1901, 641, 665; 1902, 693-713; 
1903, 526-549; 1904, 556-580; 1905, 580-602. 

Berseem clover as soil renewer, introduction, 1902, 33. 
resistance to alkali, 1902, 586. 
use in reclamation of alkali lands in Egypt, 1902, 585. 

Beverages, condiments, etc., value and use as food, 1902, 404. 
meaning of word under food law, 1904, 153. 
work of food inspection, 1904, 158-159. 

Bicknell, Frank W., article on ‘‘Agricultural development in Argentina,’’ 1904, 
271-286. 

Big Thompson Valley in Colorado, reservoir systems, 1901, 416. 
typical (irrigation) reservoir, 1901, 422. 

BicEetow, W. D., review of food legislation and inspection, 1904, 593-597; 1905, 
645-648. 

Bill bugs, suggestions for suppression, 1905, 469. 
Binding quality of road material, study, 1904, 332. 
Biological Survey, Bureau, organization and duties, 1904, 565; 1905, 565. 

work, revised by Secretary, 1904, 86-90; 1905, 83-89. 
Division, organization and duties, 1901, 613; 1902, 663; 19038, 511. 

publications, 1903, 83. 
work, 1901, 13, 108-111; 1902, 90-92; 1903, 79-84. 

investigation of fruit eating by birds in California, 1904, 243. 
need of more liberal appropriations, 1901, 111. 
recommendations of Secretary, 1904, 90. 

Birch bark-beetle, remarks, 1903, 320. 
destruction by bark-boring grubs, 1903, 320-322. 
red, heartwood of yellow birch, size of tree for production, 1904, 455. 

50412—Bull. 9—08——2 
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Birch, yellow, Forestry Bureau experiments, 1904, 453. 
grades, yields, etc., in lumber experiments, 1904, 455-458. 
value by sizes and prices, 1904, 457. 

Bird day in States, note, 1902, 212. 
depredations, causes, 1904, 243. 
food, supply of wild berries and availability in Eastern States, 1904, 244-245. 
migration, study, remarks, 1904, 88. 
protection, farmer’s interest, discussion, 1902, 216-218. 

means suggested, 1902, 218. 
protective law, model, as proposed by Ornithologists’ Union, chart showing adop- 

tion, 1902, 214. 
reservations, establishment, 1905, 88. 

Birds, advantage about a home, remarks, 1902, 217. 
esthetic value, remarks, 1902, 206. 
and game, protection, organizations, lists, 1901, 634; 1902, 686-689; 1903, 525; 

1904, 556; 1905, 580. 
California, migration and depredations, 1904, 242. 

rapid increase of many species, with causes, 1904, 241-242. 
check on noxious insects, note, 1903, 81. 
damages to crops generally, remarks, 1904, 240. 
danger from poisoned bait for mice, remarks, 1905, 374. 

of extinction, discussion, 1902, 206-209. 
destruction in flight; distance of migration, 1903, 374. 

of insects, remarks, 1902, 206. 
eating of noxious insects, 1904, 253-254. 
economic, relation to agriculture, 1903, 81. 
effect of long flight in migration, 1903, 378. 
field work in study of-food habits, 1902, 91. 
food habits, beneficial and harmful, 1904, 87-88. 
foreign, entry into United States, remarks, 1904, 88+ 

under Lacey Act, remarks, 1901, 110; 1905, 87. 
importation, note, 1904, 88. 

regulation, 1905, 543-546. 
fruit-eating, in California, investigation by Biological Survey, 1904, 243. 
game and nongame protection, 1903, 566-569; 1905, 611, 617. 

raising in captivity, experiments and results, 1904, 516. 
two vanishing, the woodcock and the wood duck, article by A. k. Fisher, 

1901, 447, 458. : 
See also Game birds. 

importation, 1901, 110; 1904, 609-610; 1905, 616. 
information from light-house keepers, note, 1903, 371. 
injurious, importation prohibition, 1904, 515. 

species, protection against, 1904, 514-515. 
to crops in California, discussion, 1904, 246-254. 

killing for food, remarks, 1902, 208. 
kinds in migration to South America via Cuba, 1903, 376. 
live importations, extent, 1905, 544. 
migration, finding course of travel, 1903, 372-373. 

relation of seeing to keeping course of travel, 1903, 372, 373. 
relative positions of groups, and peculiarities, 1903, 380-382. 
routes, discussions, 1903, 375-378. 
some new facts, article by Wells W. Cooke, 1903, 371-386. 
spring, special features, 1903, 381-382. 
variations in. speed, 1903, 383-384. 

native, discontinuance of use of plumage in millinery, 1905, 557. 
nongame, protection, remarks, 1903, 568. 
protected species, breeding grounds, 1905, 561. 
protection, 1903, 566-569; 1905, 611-617. 

in American colonies, 1904, 509-511. 
organizations, officers, 1901, 634; 1902, 686-689; 1903, 525; 1904, 

556; 1905, 580. 
relation to fruit growing in California, article by F. E. L. Beal, 1904, 241-254. 
useful and noxious, remarks, 1901, 109. 

protection, 1904, 513-514. 
value to nation, discussion, 1902, 205-206. 

Bison, diminution in numbers, note, 1902, 207. 
Bisulphide of carbon, use against prairie dogs, 1901, 267. 
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Bitter-rot of apple, 1901, 669; 1902, 715; 1903, 550; 1904, 582; 1905, 603. 
spraying as remedy, 1901, 604. 

Black Hills, Forest Reserve, destruction of pine by bark beetle, 1902, 85. 
pine-destroying beetle, discussion, 1902, 275-281. 
yellow-pine forest, note, 1901, 335. 

oak, chemical study, 1902, 328. 
peach aphis, description, life history, remedies, etc., 1905, 342-344. 
scale, destruction by paesine enemy, 1903, 74; 1904, 82; 1905, 77. 

work for control, remarks by Secretary, 1901, 98. 
spot of plums in 1902, remarks, 1902, 716. 
walnut, growth and products, tabular statement, 1901, 214. 

profitable planting in South, suggestion, 1902, 138. 
waxy, Texas, crops, and conditions for diversified farming, 1905, 215. 

Blackberry, diseases, 1901, 670; 1902, 717; 1903, 551; 1904, 583; 1905, 605. 
Blackbird, eating of fruit, remarks, 1904, 248. 
Blackbirds, red-winged, migration, note, 1903, 381. 

value in rice and cabbage fields, note, 1901, 110. 
Blackleg, extent and success of vaccination, 1901, 21. 

investigations and distribution of vaccine, 1903, 21. 
vaccine distribution, 1904, 24. 

by Bureau of Animal Industry, 1902, 14. 
results, etc., 1905, 25. 

Black-rot of tobacco, losses and avoidance of them, 1901, 54. 
Bladder-worms, danger to live stock, 1905, 161. 
Blast, prevalence, 1905, 1905, 609. 
Blastophaga grossorwm, introduction into California, note, 1901, 96. 

or fig wasp, introduction into California, note, 1901, 673. 
Blending of flour, value in bread making, 1903, 351. 
Blight diseases, 1901, 670; 1902, 715; 1903, 550; 1904, 582; 1905, 603, 608, 609. 

pear, in 1902, remarks, 1902, 715. 
resistance of varieties of pears, remarks, 1902, 474. 
successful treatment, 1902, 18. . 

potato, 1901, 670; 1902, 717, 719; 1903, 540, 552; 1904, 585; 1905, 607. 
tomato in 1901, remarks, 1901, 670. 

Blights, pear and apple, notes, 1902, 31. 
Blissus leucopterus, injuries, 1905, 1905, 635. 
Bloom, cotton, remarks, 1904, 144. 
Blount, Prof., A. E., experiments on influence of environments, 1901, 302. 
Blue Ridge Mountains, soil survey in apple and peach regions, 1901, 126. 
Bluegrass, beneficial effect of roots in soil, note, 1903, 168. 

growing and use on live-stock farm, 1902, 356. 
Kentucky, growing and handling of seeds, 1901, 245. 
region of Kentucky, limits and relation to stock farming, 1902, 350. 
seed, Kentucky, new facts, remarks, 1901, 26. 
use in lawn making, note, 1902, 506. 

Boards of trade in United States, list, 1901, 696; 1902, 752. 
Bobolink, migration via Cuba to South America, 1903, 375. 
Bobwhite, as object of sport, discussion, 1903, 200. 

economic value, article by Sylvester D. Judd, 1903, 193-204. 
food for man, advantages, supply and prices, 1903, 199. 

lists of seeds, fruits, insects, etc., 1903, 203-204. 
wild, favorite varieties, 1903, 202. 

laws for protection and causes of destruction, 1903, 202. 
preservation, discussion, 1903, 201-203. 

Bogoslof Island, Alaska, observation of flight of murres, 1903, 372. 
Boiler water, analysis, discussion, 1902, 293-294. 
Boissiére, M. E. V., silk colony in Kansas, remarks, 1903, 139. : see 
Boletin Oficial Agricola de Filipinas (Spanish), experiment stations publications, 

remarks, 1901, 523. 
Boll weevil, cotton, 1904, 78-80. : : 

and disease ravages, work of Bureau of Plant Industry in meeting, 
article by B. T. Galloway, 1904, 497-508. 

attempt to prevent advance, 1904, 202-203. 
birds as enemies, study, 1905, 86. 
breeding and selection of cotton in work for control, 1904, 498-502. 
cause for less number of generations, 1904, 193. 
causes of control in Guatemalan cotton, 1904, 487-488. 



20 INDEX TO YEARBOOKS, 1901-1905. 

Boll weevil, cotton, continuance of danger, 1904, 80. 
control, 1905, 38. 

methods, 1901, 376; 1903, 213-214. , 
suggestions, discussion, 1903, 75, 105-108. 
work, distribution of early maturing cotton, 1904, 507-508. 

crop season, notes, 1904, 564-575; 1905, 588-599. 
damage, to cotton, 1901, 676; 1902, 729; 1903, 564; 1904, 601; 

1905, 630. 
estimates, 1904, 195-197. 
extent, with statistics, 1903, 207-209. 

death of larvee by unusual growth of plant, 1904, 487. 
destruction of colony at Audubon Park, La., 1904, 202. 

plants in fall as means of control, 1904, 200. 
difficulties of control, 1903, 205. 
direct work of Department for control, 1904, 197-198. 
discussion, 1904, 78-80. 
disease attacks, 1902, 385. 
effect of dryness of climate, note, 1904, 479. 

ravages, 1904, 197. 
frost in limitation, 1904, 196. 

on Egyptian cotton, 1902, 384. 
effort to control by quarantine and stopping cultivation, 1904, 202. 
experiments for control and study, 1903, 75. 
extension, 1904, note, 1904, 601. 
future spread, 1901, 374; 1903, 211-213. 
general statement by Secretary, 1904, 9. 
history, remarks, 1903, 369. 
investigation and control, outlook, 1904, 203-204. 
investigations, 1905, 75-76. 
kelep as enemy, remarks, 1905, 77. 
larvee, death by reason of ‘‘gelatinization’’ in cotton, 1904, 500-501. 
machines for poisoning, 1901, 379. 
menace to cotton crop, remarks, 1903, 104; 1904, 191. 
plan of work in plant industry for restriction, 1904, 497-498. 
present situation and prospects, 1901, 371. ; 

status in United States, articles by W. D. Hunter, 1901, 
369-380; 1908, 205-214; 1904, 191-204. 

problem of reaching other cotton countries, 1903, 213. 
resistant strains of cotton, 1902, 384-385. 

problems not yet solved, 1904, 199-201. 
protection of Guatemalan cotton by kelep, 1904, 476. 
recommendations of Secretary, 1903, 105-108. 
relations to cotton leaf worm, 1904, 201. 

failure of commercial cotton growing, 1904, 478. 
resistance to winter and enemies, 190, 373. 
results of demonstration farm work for control, 1904, 506. 
saving from losses by Department work, 1905, 82. 
scope of Department’s investigations, 1904, 197-199. 
service expected of kelep, 1904, 485. 
situation and prospects, 1901, 371. 
spread by cotton seed, 1904, 193. 

to all Guatemalan cotton, illustrative example, 1904, 484. 
study by Division of Entomology, results, 1903, 210-211. 

of tropical cottons in work for control, 1904, 502. 
temporary scarcity under certain conditions, 1901, 374. 
territory affected, 1904, 192-195. 

with map, 1903, 206-207. 
value of cultural methods, 1903, 106. 
work of Department of Agriculture, plan, 1903, 209-211. 

Division of Entomology, 1902, 84. 
Plant Industry Bureau, article by B. T. Galloway, 1904, 
497-508. 

weevils, Texas cotton damage, 1903, 539. 
Bollworm, cotton and minor cotton insects, remarks, 1904, 80. 

damage to cotton, 1901, 677; 1902, 727; 1903, 563; 1904, 601; 1905, 
631 

corn, 1904, 465. 
investigations, 1904,198-199; 1905, 76. 
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Bollworm, cotton, lessening of damage in 1904, 1904, 196. 
losses of cotton, saving by Department work, 1905, 82. 
need of attention, note, 1903, 106. 

; work for control, 1904, 80-81. 
Bonds for roads, issue, effect of farmer’s speech at Jackson, Tenn., 1904, 325-326. 
Bone for carnations, use, 1902, 561. 

meal, supply of nitrogen for peach orchard, 1902, 624. 
use in growing roses, 1902, 554. 

Books, agricultural and scientific, accessions to library, notes, 1902, 121. 
Department, air and sale, remarks, 1904, 114. 
on agriculture, State publication and distribution, 1904, 521-526. 

Boophilus annulatus. See Tick, cattle. 
Boracic acid. See Borax. 
Borax and boracic acid in food, Department experiments, 1903, 294. 

effect on digestion and health, 1903, 301-302. 
experiments on use as food preservative, discussion, 1904, 63-65. 
food preservative, effect of varying quantities, 1904, 64-65. 

Bordeaux mixture, beneficial effects on plant growth, remarks, 1901, 174. 
remedy for sugar-beet diseases, 1904, 29. 
value against potato rot, etc., note, 1904, 126-127. 

Bordewich, Henry, statement as to roads in Norway, 1901, 531. 
Borers, apple, precaution in planting trees, 1901, 599. 

powder post, injuries to lumber, woodwork, and implements, 1904, 387-389. 
round-headed and flat-headed, habits, appearance, etc., 1904, 386. 

injuries to wood, lumber, bark, etc., 1904, 385-386. 
species injurious to apple trees, remarks, 1901, 603. 

Boric acid. See Borax. 
Boston center, weather forecasting, States, 1903, 114. 

investigations of dietaries in public institutions, 1901, 402 
prices of wool, range, 1902, 842-843; 1904, 712-713. 
vicinity, water supply, analyses, 1902, 176. 

Botanical investigations and experiments in Bureau of Plant Industry, 1901, 26-29. 
work, review, 1902, 21-25. 

species, lack of information in timber testing, 1902, 537. 
Botflies, parasitic larvee, 1905, 141-145. 
Bottom lands, cultivators for corn, special forms, 1903, 192. 

use of common salt, note, 1901, 165. 
Bottoms, creek and river valley, desirability for corn growing, 1903, 178. 
Bounty legislation for destruction of noxious animals, 1905, review by D. E. Lantz, 

1905, 621-623. 
Box package for apple, use, remarks, 1901, 606. 
Boys’ agricultural alae article by Dick J. Crosby, 1904, 489-496. 

Illinois, development, 1904, 491-493. 
in States other than Illinois, 1904, 493-494. 

farmers’, assistance from farmers’ institutes, 1903, 155-157. 
Illinois, sentiment outgrowth of corn-growing contest, 1904, 490. 

Brackett, G. B., article on ‘‘Commercial apple orcharding,’’ 1901, 593-608. 
method of obtaining self-rooted fruit tree, 1902, 248. 

Bradford, England, prices of mohair, 1901, 280. 
Bran of flour, effect of removal upon food value, remarks, 1902, 399. 
Brandies, food inspection, note, 1904, 159. 
Brandy, grape, California production, etc., 1904, 374. 

manufacture, discussion, 1902, 416-419. 
Branirr, Epwarp A., article on ‘‘Determination of timber values,’’ 1904, 453-460. 

review of forestry in 1902, 1902, 722-725. 
Brauneria angustifolia, demand and growing, 1905, 535. 
Brazil as competitor in cotton production, 1901, 204. 

source of cotton supply, 1901, 198. 
Bread, aerated, remarks, 1903, 353. 

bakers’, cost in various cities and towns, average price, note, 1902, 391. 
composition, discussion, 1903, 353. 
digestibility, discussion, 1903, 358-361. 
effect of high temperature of flour at mixing, 1903, 351. 
making, cereals, discussion, 1903, 348. 

losses of material, discussion, 1903, 352. 
process, discussion, 1903, 349-352. 
use of macaroni wheat, 1903, 335. 

nutritive value, remarks, 1903, 361. 
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Bread problem, use of homemade and of bakers’, 1902, 399-400. 
rye and wheat, quality and demand, 1904, 427-428. 
whiteness, demand, 1904, 429-430. 

Breads, composition, table of recent analyses, 1903, 356. 
Breadstuffs, exports, 1901, 801; 1902, 864; 1908, 693; 1904, 737; 1905, 775. 

(See also Grain; Grain products.) “v 
Breakfast foods, value and use, 1902, 400. 
Breaking of hemp, 1901, 550-552. 
Breed, horses, American trotter as foundation, 1904, 531-533. 
Breeders’ associations, State, list, 1901, 628; 1902, 680. 

stock, list, 1901, 624; 1902, 676-680; 1903, 521-523; 1904, 551- 
553; 1905, 575-577. 

live stock, suggestions as to stables, etc., 1902, 114. 
Breeding, accomplishment of important results, discussion, 1901, 223. 

and selection, improvement of tobacco, article by Archibald D. Shamel, 
1904, 435-452. 

plant, work against cotton boll weevil, 1904, 498-502. 
Angora goats, extent of crossing with common goats, note, 1901, 274. 
animal, experiments, 1905, 31. 

division of expenses, 1904, 527-528. 
animals, importation, remarks, 1904, 538. 
carriage horses, preparations of Department, 1904, 533. 

remarks, 1904, 532-535. 
citrus fruit, early Department work in Florida, 1904, 221-223. 
corn, experiments, 1902, 542-544. 

features, discussion, 1901, 227. 
improvement of varieties, remarks, 1902, 596, 597. 
inbreeding prevention, 1905, 389. 
station work, 1903, 84. 
work in Illinois, 1902, 220. 

cotton, achievements, 1905, 36-38. 
early varieties, work against boll weevil, 1904, 499. 
experiments near boll-weevil territory, 1904, 501-502. 
new types, 1904, 34. 
sparse foliage and hairiness as desiderata, 1904, 501. 

crops and animals, importance and proper aims, discussion, 1901, 232. 
experiments by Department, object, 1904, 537-538. 
game, money value, 1904, 516. 
erounds, birds and mammals, remarks, 1905, 561. 
horses at random, remarks, 1902, 455. 

selecting and judging, article by W. J. Kennedy, 1902, 455-468. 
suggestion for relief of market shortage, 1904, 531. 

investigations, proposed, 1904, 537. 
work of Bureau of Animal Industry, article by D. E. Salmon, 

1904, 527-538. 
on live-stock farm, 1902, 356, 357, 358. 
plant and animal, progress, article by Willet M. Hays, 1901, 217-232. 

development in nineteenth century, 1904, 120-122. 
new creations, discussion, 1904, 45-47. 
some work of Department with citrus fruits, 1905, 275-290. 
tendency and results, discussion, 1901, 222. 
work in Bureau of Plant Industry, 1901, 25. 

potatoes, poor quality of new Colorado varieties, 1904, 315. 
poultry, investigations, 1904, 528. 
pure, lesson from show ring, 1902, 263. 
pees investigations, 1904, 528. 
single-purpose and other tendencies, criticism, 1901, 221. 
station work, 1903, 84. 
stock, high prices in Argentina, discussion, 1904, 274-275. 
sugar-beet seed, article by J. E. W. Tracy, 1904, 341-352. 
tendencies and objects, discussion, 1901, 220. 
wheat, improvement of varieties, remarks, 1902, 596, 597. 

origination of new varieties, 1902, 222, 223. 
wood duck, remarks, 1901, 455. 
woodcock, note, 1901, 452. 
work, plant, discussion, 1902, 19-21. 
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Breeds, animal, development, note, 1904, 9. 
improved, introduction, 1902, 602. 

live stock, variety and improvement, 1901, 230. 
Brick, paving, test in Bureau of Chemistry, remarks, 1901, 61. 
Bridal Veil Falls in the Yosemite, note, 1901, 535. 
Bridges, logging, suggestions for construction, 1905, 492. 

Philippines, expenditures by United States, 1901, 524. 
use in road building, 1904, 332-333. 
wooden, value of oil in preserving, 1902, 442. 

BricHam, J. H., ee Secretary, direction of Louisiana Exposition work, 1902, 

late Assistant Secretary, notice of death, 1904, 117-118. 
warning regarding irrigation, 1904, 525. 

Brilliantines, use of mohair in manufacture, 1901, 283. 
British Columbia, migration of red-eyed vireo, 1903, 386. 

India, source of supply of castor beans, 1904, 297. 
market, percentage of United States agricultural products, 1901, 103. 
markets, American fruits, remarks, 1904, 43. 

packing and handling fruit, 1904, 43. 
‘ North America, exports of United States horses, 1904, 530-531. 

Brittany dairy cattle, relation to Jerseys, qualities, etc., 147. 
linen standard of society, note, 1901, 195. 

Brittlewood plum, origin, and resistance to freezing, and description, 1902, 477-478. 
Broadleaf seedlings, winter protection, 1905, 192. 

trees, growing seedlings for forest planting, 1905, 190-192. 
Bronte, D. A., article on ‘‘ Diversified farming in Louisiana, Arkansas, and North- 

eastern Texas,’’ 1905, 207-212. 
Brome grass, beardless, growing and handling of seeds, 1901, 246. 

use for pasture on sheep farm, 1902, 363. 
Bromus inermis, varieties, note, 1904, 40. 
Broom corn, growing and handling of seed, 1901, 252. 

wild rice, and alfilaria, growing and handling of seed, 1901, 252. 
rape, injury to hemp fields, remarks, 1901, 546. 

Brown rot of peach in 1902, remarks, 1902, 716. 
Swiss cattle, dairy breed, description and qualities, 1902, 148. 

Brown-tail moths. See Moths, brown-tail, 1905. 
Bruner, Prof. Lawrence, investigation of grasshopper-killing fungus, Sporotrichum 

globuliferum, 1901, 463. 
Brush fires, effect on forest, remarks, 1904, 135. 

land, economic management by Hon. J. Sterling Morton, 1901, 210. 
Bubonic plague, infection by bites of fleas, notes, 1901, 190. 
Buckwheat cake, whiteness, influence on demand, 1904, 430. 

crop rotation in several States, 1902, 523. 
exports, 1901, 801; 1902, 866; 1903, 778; 1904, 737; 1905, 778. 
flour, value and use as food, 1902, 401. 
seed, handling, note, 1901, 236. 
statistics, 1901, 737-740; 1902, 802-804; 1903, 628-630; 1904, 670-672; 

1905, 694-697. 
Bud moths, destruction of fruit-tree scions, note, 1902, 252, 

injuries in forest reproduction, 1905, 254. 
Budding, avocado, method preferable, 1905, 441. 

in top-working fruit trees, remarks, 1902, 253. 
mango, remarks, 1905, 446, 447. 
sapodilla, notes, 1905, 449. 

Buds, fruit-tree, destruction by birds, 1904, 247. 
Buffalo, center of linseed oil manufacture, 1902, 437. 

Hospital for Insane, effect of dietary inquiries, 1901, 403. 
number in Yellowstone Park, 1905, 615. 

Buffaloes, numbers in several countries, 1905, 736. 
Bugs, food of bobwhite, list, 1903, 204. 
Buildings, agricultural college, new, notes, 1904, 96. ; 

Department, new, construction, plans, etc., 1901, 9; 1903, 103, 104, 513- 
514; 1904, 116-117; 1905, 89, 120. 

rental, 1902, 122; 1903, 101; 1904, 116. 
farm, remarks, 1904, 110, 111, 112. 
roposed, Department of Agriculture, description, 1903, 513-514. 
eather Bureau, erected and proposed, 1903, 17; 1904, 116. 
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Bulb growing as new industry, remarks, 1904, 31. 
Department work for new industry, 1905, 304. 

Bulbils, mauritius, use in propagation, 1903, 397. 
sisal, use in propagation of sisal plants, 1903, 395. 

Bulbs, damage by meadow mice, 1905, 370. 
necessity of care in resting period, remarks, 1901, 172. 

Bull, Ephraim Wales, introduction of Concord grape, 1902, 408. 
Bur clover. See Clover. 
Burbank, Luther, originator of Splendor and Sugar prunes, 1903, 274, 275. 
Bureau, Animal Industry; Chemistry; etc. See Animal Industry; Chemistry; etc. 
Bureaus, Divisions, Offices. See Animal; Biological; Chemistry; Entomology; Experi- 

ment Stations; Forestry; Publications; Roads; Statistics; Weather. 
estimate for salary of chiefs, 1901, 115. 

“Burns’’ in forest reserves, notes, 1901, 336. 
Burrows, Atvin T., article on ‘‘The Chinook winds,’’ 1901, 555-566. 
Bush place as food for Angora goats, 1901, 278. 
Bushel, legal weights, table, 1901, 786-787; 1902, 758-759; 1903, 584-585; 1905, 651- 

655. 
Business organizations and interests, influence for road improvement, 1903, 454. 
Butter, adulterated, definition, etc., 1905, 397. 

American creamery, lack of uniformity in quality, 1902, 152. 
Argentine, quality and market, 1904, 278. 
artificial, use of cotton-seed oil, 1901, 287. 
color, influence on demand, 1904, 424. 
export, remarks, 1903, 482. 
exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
factories, government inspection, 1905, 397. 
fancy, trade, 1904, 184-185. 
grape, recipe, 1904, 376. 
imports, 1901, 792; 1902, 862; 1903, 681; 1904, 722; 1905, 762. 
inspection, beneficial effects, notes, 1904, 24. 
Taeaing quality and desirability, methods, 1904, 417-418. 
making, and butter markets, discussion, 1902, 151-153. 
market, production, price, 1905, 516. 
oil from cotton seed, exports to various countries, 1901, 296. 
price in Porto Rico, 1901, 506. 
prices, 1904, 185. 
production in South, notes, 1905, 195, 205. 
renovated, definition, 1905, 395. 

early experiments and development of processes, 1905, 393-395. 
improvement of product and prospects of industry, 1905, 398. 
inspection, 1903, 22. 
legislation on manufacture and sale, 1905, 396-397. 
origin and history, article by Levi Wells, 1905, 393-398. 

sales, English regulations, 1901, 721. 
scores, weight given to flavor, 1904, 418. 
State standards, table, 1903, 581-582. 
study experiments and report, 1905, 32-33. 
value as food, remarks, 1902, 395. 
wholesale prices, 1901, 774; 1902, 837; 1903, 665; 1904, 706; 1905, 744. 

Butterflies, food of bobwhite, list, 1903, 204. 
Buttermilk, production and sale, remarks, 1904, 185. 
By-products, apple orchard, 1901, 608. 

from manufacture of cotton-seed oil, 1901, 288. 
grape, discussion, 1904, 377-380. 

CG. 

Cabbage, composition, 1905, 310. 
diseases, review for year, 1901, 671; 1902, 718; 1903, 553; 1904, 584; 1905, 607. 
insects injurious, 1901, 675; 1902, 728; 1903, 565; 1904, 601; 1905, 629. 
late, in peach orchard, advantages, 1902, 614. 
protection by birds, 1901, 110. 
worm, destruction by blackbirds, note, 1901, 110. 

Cabinet beetle, injuries to silk and leather, note, 1902, 87. 
Cables, submarine, Weather Bureau, 1903, 14; 1904, 18. 
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Cacao, as promising tropical crop, remarks, 1901, 355. 
culture, study, 1905, 46. 
statistics, production and consumption, 1905, 727-728. 

Cache la Poudre Valley, typical reservoirs, discussions, 1901, 417. 
Cactus, forage plant use, 1904, 39. 
Caffeine and diuretin as antidote for poison camas, 1902, 22. 
Cake, cotton-seed. See Oil cake. 

oil and cotton-seed hulls, remarks, 1901, 288. 
Calcium chlorid, use in disinfection with formaldehyde, 1905, 481. 

oxalate crystals in oak cells, observations, 1902, 329-330. 
See also Lime. 

California, agricultural schools, 1902, 491-492. 
biological survey, work, 1905, 84. 
birds, food habits, remarks, 1904, 87. 

injurious to fruit, specific discussion, 1904, 246-254. 
burning of slash, 1904, 138. 
climate, stability of character, remarks, 1902, 90, 204. 

winds and rains, discussion, with table and charts, 1902, 210-203. 
conditions for bird food as compared with Eastern States, 1904, 244-245. 

growing Egyptian cotton, note, 1902, 230. 
crop rotation, note, 1902, 521. 
date growing, 1901, 37; 1904, 31. 
employment of convict on roads, 1901, 321. 
farm lands, prices, 1905, 529. 
fig industry, Smyrna, progress and remaining problems, 1902, 83-84. 
forest lands, mapping, note, 1904, 58. 

reserves, increase, 1905, 638. 
type map and reports, note, 1905, 641. 

fruit industry, rapid growth, 1905, 349-350. 
growing, relation of birds, article by F. E. L. Beal, 1904, 241-254. 

fruits and nuts, 1903, remarks, 1903, 556. 
grape culture and wine and raisin production, notes, 1904, 368. 
grapevine, largest in the world, 1904, 366. 
hemp growing, 1901, 542. 
irrigation and drainage problem, note, 1902, 110. 

public control, 1901, 681. 
life zones, crop belts, 1901, 108. 
losses by fire in virgin timber, remarks, 1904, 135. 
prunes, origin of Splendor and Sugar, 1903, 274, 275. 
rainfall, discussion with tables, 1902, 188-198. 
raisin industry, remarks, 1902, 413. 
reclamation of alkali land, progress, 1904, 73. 
road experiment and legislation, 1904, 68; 1905, 624. 

improvement, use of crude petroleum, 1902, 439. 
seasons, wet and dry, tables, charts, 1902, 187-204. 
silk culture, establishment of State Board, 1903, 141. 

industry, review, 1903, 138-139. 
soil survey in irrigated regions, 1901, 130. 

operations, 1901, 44-46; 1902, 50-52. 
results, 1901, 44. 

soils, areas surveyed, 1905, 618. 
southern, irrigation, use of levelers, 1903, 242, 243. 

forests, relation to stream flow, note, 1903, 279. 
limitations of timber culture, 1902, 142. 
windbreak, 1904, 265. 

sugar beet, growing in interior valleys, notes, 1901, 318. 
industry, first success, 1901, 487. 
seed production, 1904, 28. 
soil, early map, 1901, 300. 

tobacco, problem of growing, 1901, 125. 
University, nutrition investigations, 1904, 106. 
vine disease, 1903, 32. 
water scarcity as cause of fruit eating by birds, 1904, 244. 
wet and dry seasons, article by Alexander G. McAdie, 1902, 187-204. 
wheat, effect of environment, 1901, 302. 
winter irrigation, 1905, 434. 
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Calorimeter, respiration, article by W. O. Atwater and F. G. Benedict, 1904, 205-220. 
description, 1904, 207-211. 
experiments, nutrition investigations, remarks, 1904, 105. 

results, publication, 1904, 214-216. 
value in study of human temperatures, 

1904, 218-220. 
ventilation problems, 

1904, 215-217, 
field for work, 1904, 220. 
tests of accuracy, etc., 1904, 211-212. 
use in study of animal nutrition, 1904, 528. 
use of water in study of heat and energy of human body, 

1904, 209-210. 
Calosoma sycophanta, enemy of gipsy moth, attempt at importation, 1905, 132. 
Camas, poison, remedies, permanganate and other, 1902, 22. 
Camels, numbers in several countries, 1905, 736. 
Camphor as promising tropical crop, remarks, 1901, 356. 

supply, use and cultivation, 1905, 537-538. 
Canada, Biological Survey work, 1905, 85. : 

field pea seed, growing and handling, 1901, 242. 
live stock for nited States, numbers, 1902, 14. 
Ontario, example of value of permanent farmers’ institutes, 1903, 158. 

Canadian field peas, growing and handling the seed, 1901, 242. 
game officials, 1901, 634. 
officials, agricultural, 1901, 641; 1902, 693. 
reports for United States daily weather forecasts, 1903, 111. 

Canals, irrigation, losses of water and proposed remedy, 1902, 110. 
necessity of lining in sandy lands, 1903, 95. 
valuable information from operation, 1901, 87. 

Canaries, importation, note, 1904, 88; 1905, 544. 
Cane sugar, United States production, 1904, 696. 

See also Sugar cane. 
Canker, apple, in 1902, remarks, 1902, 715. 
Cannabis sativa, hemp plant, regions of growth, 1903, 392-393. 

remarks, 1901, 541. 
Canned meats, study by Chemistry Bureau, remarks, 1905, 58. 

vegetables, value and use as food, 1902, 403. 
Canning grapes, recipe, 1904, 375. 

ava, notes, 1905, 453. 
industries, development, and use of sugar, 1901, 500. 

Cantaloupe, diseases review for year, 1901, 671; 1903, 553; 1904, 584; 1905, 607. 
Cantaloupes, cooling before shipment, 1905, 358. 
Cape of Good Hope, prices of mohair, note, 1901, 280. 
Capercailzie, importation, note, 1904, 88. : 
Capillary attraction, relation to supply of soil moisture, 1903, 181; 1904, 142. 

rise of salts (plant food) to surface of soil, discussion, 1903, 161. 
water to suriace of soil, effects and prevention, notes, 1903, 159, 160. 

Capital, farm, increase, discussion by Secretary, 1904, 13-14. 
Capsicum, experiments in cultivation, 1903, 344. 

fastigiatum, remarks, 1903, 344. 
Car plushes, “demand for mohair for manufacture, 1901, 282. 
Caraway, production, remarks, 1903, 346. 
Carbohydrates, content in flours, notes, 1903, 349, 352, 353, 354, 356, 357, 359, 360, 361. 

variation in satisfactory diet, 1902, 388. 
Carbon, assimilation as condition of plant nutrition, 1901, 174. 

bisulphid, remedy for chestnut weevil, 1904, 306. 
use against nut weevil, 1904, 310. 

peach borer, 1905, 334. 
prairie dogs, 1901, 267. 

dioxid and heat, amount given off by human body, 1904, 214-216. 
normal content of air and human endurance, shown by calorimeter, 

1904, 216-218. 
Carbonates in irrigation waters, effects, 1902, 287. 
Carleton, M. A., work in introduction of macaroni wheats, 1903, 329. 
Carload rates, New York to Chicago, average, 1901, 790. 
Carmon, horse, head of Department carriage horse stud, points, pedigree, etc., 1904, 

534-535. 
Carnation, diseases, 1901, 672; 1902, 719; 1903, 555; 1905, 611. 
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Carnations, feeding, composts, solutions, etc., 1902, 561. 
soils, feeding, etc., 1902, 561-562. : 

Carpenter worm, description, life history, injuries, and control, 1903, 326-327. 
Carpocapsa pomonella. See Codling moth. : 
Carpodacus mexicanus frontalis. See Linnet. 
Carriage horses, demand, points of excellence and production, 1902, 461465. 

development of breed, efforts, 1904, 533-535. 
points considered in purchase for Department experiments, 1904, 533. 
supply and demand, remarks, 1904, 532-533. 

rohes, use of Angora goat skins, 1901, 284. 
mohair in manufacture, 1901, 282. 

Cascades and waterfalls as scenic attractions, remarks, 1901, 534. 
ranges, survival of hard usage, 1901, 346. 

Cascara sagrada, use, demand, and growing, 1905, 534-535. 
Cassava as promising tropical crop, remarks, 1901, 356. 

for starch making and feeding, note, 1902, 602. 
hog feed, proposed experiment, 1904, 536. 
use as forage crop, remarks, 1902, 721. 
usefulness and difficulties in growing, 1903, 38. 
varieties and uses, remarks, 1903, 27; 1904, 587. 

Cassie production in Porto Rico, notes, 1901, 362. 
Castilloa, rubber tree, cultivation, remarks, 1902, 24. 
Castor bean, distribution, remarks, 1904, 297. 

beans, British India as source of supply, 1904, 298. 
decline in production, 1904, 295-296. 
foreign regions of production, 1904, 298. 
overproduction in United States, 1904, 294-295. 
sources of supply, 1904, 292-298. 
supply and dened, 1904, 296-297. 
yield of oil and pomace, 1904, 292. 

derivation of word, 1904, 293. 
oil, grades, 1904, 291. 

industry, article by Charles M. Daugherty, 1904, 287-298. 
development and location of mills in United States, 1904, 293-297. 

manufacture, 1904, 290-292. 
mills, establishment in United States, 1904, 293-294. 
use as medicine, 1904, 288. 
uses, discussion, 1904, 287-290. 
yield from beans, 1904, 292. 

Catalogue, subject, of Department library, plan for printing, 1902, 122. 
Catalpa, hardy, planting on farm wood lot, 1904, 260. 

use in home adornment, details, 1902, 512. 
heart rot disease, note, 1902, 19. 
seed, need of special care in identification, 1905, 185. 
telephone pole use, 1905, 455. 

Catawba grape, introduction, 1902, 407. 
Caterpillar, brown-tail moth, habits, description, etc., 1905, 126, 127. 

cotton-leaf, aid against boll weevil, 1905, 75. 
enemy of black scale, remarks, 1901, 98. 
gipsy moth, description, 1905, 125. 
zebra, damage, 1902, 733. 

Caterpillars, damage to forest reproduction, notes, 1905, 250, 251. 
Cats, breeders’ association, 1903, 523. 

destruction of meadow mice, 1905, 372. 
Cattle, Alaska, notes, 1901, 72; 1903, 88; 1904, 100, 101. 

Argentine, breeding, notes, 1904, 273, 275. 
beef production, 1904, 189-190. 
blackleg, vaccination, 1901, 21; 1902, 15; 1903, 21. 
breeders’ associations, 1901, 624; 1902, 676; 1903, 521; 1904, 551-552; 1905, 

575-578. 
breeding, feeding, and sales on live-stock farm, 1902, 357-358. 5 
breeds, scattered condition and problems of improvement, 1901, 230. 
dairy, Danish breeds, discussion, 1902, 146. 

French breeds, discussion, 1902, 147. 
races most important, 1902, 146. 
Swiss breeds, discussion, 1902, 148. 
United States, discussion, 1902, 145. 
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Cattle, damage to forests, 1901, 474, 475. 
disease spread by insects, notes, 1901, 190. 
diseases, eradication by Bureau of Animal Industry, 1903, 493. 
dual-purpose, proposed investigation, 1904, 537. 
exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
fattening, cooperation of farmers, 1902, 606. 
feed, use of cotton-seed oil cakes, 1901, 296. 

oil cake, 1902, 432, 433, 434. 
feeding as adjunct of cotton-seed oil manufacture, 1901, 292. 

experiment at Iowa station, 1903, 84. 
feeds, concentrated, use in Europe, remarks, 1902, 150. 
foot-and-mouth disease, article by D. E. Salmon, 1902, 643-658. 

characteristics, 1902, 655. 
losses, 1902, 648-650, 655. 
statistics, 1902, 656-658. 

foreign, contagion, protection, 1901, 624; 1902, 675; 1903, 521; 1904, 551; 1905, 
575. 

grazing in forest reserves, remarks, and statistics, 1901, 339, 347. 
housing and care, discussion, 1902, 148-149. 
importation for breeding use, remarks, 1904, 538. 
imported, tuberculin test, remarks of Secretary, 1901, 20. 
imports, 1901, 792; 1902, 853; 1903, 680; 1904, 721; 1905, 761. 
inbreeding, and its results, 1905, 379, 380. 
industry, South, remarks, 1904, 190. 
insect damage, estimates, 1904, 472-473. 
inspection and imports, notes, 1903, 21, 22. 
losses by foot-and-mouth disease, remarks and notes, 1902, 648-650, 655. 
mange, inspection, treatment, 1904, 9; 1905, 27. 

note, 1904, 9. 
numbers in several countries, 1905, 732-735. 
on farms, other than milch cows, number and value, 1905, 13. 

model farm, kind and management, 1903, 364, 365. 
owners, prejudice against tuberculin test based on errors, 1901, 585. 
parasites, remarks, 1905, 144. 
points to consider in breeding, 1901, 221. 
prices, wholesale, 1901, 773; 1902, 836; 1903, 664; 1904, 705; 1905, 743. 
pure-bred, importation, tuberculin tests, 1902, 834. 
raising in Alaska, notes, 1901, 72; 1903, 88; 1904, 100, 101. 
scab, discussion, 1903, 504-505; 1904, 9, 21-22. 
statistics, 1901, 772-773, 792, 799; 1902, 834-835, 853, 862, 871, 873; 1903, 662- 

664, 680, 691; 1904, 703-705, 721, 732; 1905, 741-748, 761, 773. 
stock affected with Texas fever, marketing, 1903, 506. 
Texas fever, dip of Beaumont petroleum, 1903, 506. 

discussion, 1903, 505-506. 
inspection, supervision, and dipping, 1903, 19-20. 
regulation for shipment, 1903, 506: 
transmission by protozoans, 1905, 164, 165. 

traffic, effect of cattle scab, 1903, 504. 
tuberculin test for tuberculosis, discussion, 1901, 581-592. 
tuberculosis, need for control, remarks, 1904, 23. 
use of cotton-seed hulls and oil-cake as food, 1901, 289. 
usefulness in destruction of Mexican cotton boll weevil, 1901, 378. 
bar for blackleg, remarks on extent and success, 1901, 21; 1902, 15; 

Caves, scenic regions of United States, remarks, 1901, 536. 
Cedar, diseases, 1905, 610. 

telephone-line construction, 1905, 455. 
Celery, diseases, 1901, 671; 1902, 718; 1903, 553; 1904, 584; 1905, 607. 

experimental growing on Potomac Flats, 1903, 43. 
Cement, road making, tests, 1903, 58. 

work, study in Public Roads Office, 1905, 110. 
Cementing power of road material, remarks, 1904, 67. 
Census Bureau, irrigation statistics, 1903, 575-576. 

Tenth, timber testing, 1902, 534. 
_ Twelfth, reports on cotton-seed industry, 1901, 293. 

Centigrade temperatures, conversion into Fahrenheit, 1902, 755. 
Central America, antiquity and stability of population, 1904, 477. 

migration of red-eyed vireo, 1903, 386. 
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Century plant, description and time of flowering, 1902, 314. 
Cereal crops, damage by insects, discussion, 1904, 465-468. ; 

diseases, 1901, 672; 1902, 718; 1908, 554; 1904, 585-586; 1905, 608. 
insects injurious, 1901, 675; 1902, 727; 1908, 564; 1905, 633-635. 

foods, nutritive value, investigations, 1905, 117. 
growing at Wood Island, Alaska, note, 1903, 88. 
investigations, Chemistry Bureau, remarks, 1905, 58. 
rusts, study and treatment, remarks, 1904, 125-126. 
smuts, study and remedies, 1904, 126. 

Cereals, as influenced by environment, 1901, 301. 
breeding, remarks, 1904, 46. 
composition, 1901, 304-307; 1905, 310. 
growing in Alaska, notes, 1904, 100. 
handling and preferable sources of seeds, 1901, 235. 
introduction of new varieties in United States, 1902, 594. 
progress in improvements, discussion, 1902, 219-227. 
sales in Germany, competitors, 1903, 489. 

United Kingdom, competitors, 1903, 486. 
stored, insect damage, 1904, 473. 
study of effect of environment on chemical composition, 1902, 79. 
used in bread making, discussion, 1903, 348. 
value and use as food, 1902, 397-401. 

Ceriman, propagation and cultivation, 1905, 450-451. 
Cestoda. See Tapeworms. 
Chalcis fly, destruction of seed of Douglas spruce, 1905, 250. 
Champagne manufacture, discussion, 1902, 416-419. 
Changa, injurious insect, Porto Rico, investigations, 1901, 510. 
Charadrius dominicus, golden plover, migration, breeding grounds, etc., 1903, 379. 
Charitable institutions, dietaries, notes, 1901, 394, 395. 
Chayote as promising tropical crop, remarks, 1901, 357. 
Check rower for corn planting, 1903, 187. 

system, irrigation, 1903, 248-249. 
Cheese and butter, exports, remarks, 1903, 482. 

color, influence on demand, 1904, 424. 
exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
factories, basis of payment for milk, 1902, 604. 
food value, 1902, 395. 
imports, 1901, 792; 1902, 854; 1903, 681; 1904, 722; 1905, 762. 
making, and market, discoveries in methods, 1904, 188. 

discussion, 1902, 153. 
experiment station studies, 1904, 95. 
in the South, 1904, 187-189. 

prices in leading cities, 1901, 775; 1902, 838; 1903, 666; 1904, 707; 1905, 743. 
report, remarks, 1903, 482. 
scores, American and New Zealand, 1904, 419. 
State standards, table, 1903, 581-582. 
study and experiment, 1905, 33-34. 
taste as factor in quality, 1904, 418-419. 

See also Dairy products. 
Cheese-curing rooms, artificial cooling, advantage, 1902, 604. 
Chemical characteristics of soil, effect on crops, 1902, 69. 

composition of cereals, effect of environment, 1902, 79. 
commercial fertilizing materials, 1902, 571. P 
plants, influence of environments, article by H. W. Wiley, 

1901, 299-318. 
fertilizers, danger in use on heavy soil, 1902, 558. 

formule for forcing house crops, 1902, 558, 559, 566-570. 
use on peach orchard, 1902, 624. 

salts, other than nitrates, source of nitrogen, 1902, 335. 
studies of some forest products, article by William H. Krug, 1902, 321-332. 
work for other Departments, remarks by Secretary, 1901, 62; 1902, 80. 

in Department of Agriculture preservatives experiments, character, 
1903, 300. 

Chemicals, study, Chemistry Bureau, 1905, 61. 
Chemistry Bureau, collaboration with other Departments, 1905, 62. 

contracts laboratory, remarks, 1905, 61. 
examination of foods for import and for export, 1901, 59. 
food preservative experiments data, discussion proposed, 1903, 301. 
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Chemistry Bureau, organization and duties, 1901, 612; 1902, 662; 1903, 510; 1904, 
540-541; 1905, 565. 

study of sugar and of road materials, 1901, 61. 
work for other Departments, 1901, 62; 1902, 80; 1903, 56. 

on problems in food adulteration, 1903, 289. 
review by Secretary, 1901, 58-62; 1902, 78-80; 1903, 54-59; 

1904, 62-69; 1905, 58-62. 
collaborative work in Executive Departments, 1903, 56. 
soil, study, solution of problems, 1901, 58. 

Chemists, Official Agricultural, Association, cooperative work, 1901, 60; 1905, 61. 
officials, 1904, 555; 1905, 579. 

; : study of drugs, 1903, 258. 
Chenopodium anthelminticum, cultivation and use, 1905, 535. 
Cherries, destruction by blackbird, notes, 1904, 248. 

California jay, 1904, 249. 
plums, etc., scoring, 1904, 421. 

Cherry bark-beetle, remarks, 1903, 320. 
diseases, 1901, 670; 1902, 716; 1903, 551; 1904, 583; 1905, 604. 
flowering tree in Japan, remarks, 1902, 160, 
trees, vigor, modification by top working, 1902, 247. 

Chester, E. E., live-stock farm, management, 1902, 354. 
Chestnut, crop, losses by weevils, 1904, 299, 300. 

destruction by bark-boring grubs, 1903, 320-322. 
Forestry Bureau experiments, 1904, 453. 
horse, use in home adornment, details, 1902, 512. 
oak, chemical study, 1902, 325-326. 
planting between fields for windbreaks, nuts, and fence posts, 1904, 262. 
timber worm, description, life history, injuries, 1903, 325. 
weevil, larger, description, distribution, life history, etc., 1904, 301-302, 

303-308. 
lesser, description, life history, remedies, etc., 1904, 302-308. 

weevils, injury to chestnut crop, control, descriptions, 1904, 299-308. 
wild, relation to chestnut growing, notes, 1904, 305, 307. 
wood, pinhole and wormhole injuries and prevention, 1903, 324-325. 

Chevalier barley, introduction into United States, and value, 1905, 294. 
Chicago center, weather forecasting, States, 1903, 114. 

horse market, 1899-1904, remarks, 1904, 529-530. 
Chicken disease, transmission by ticks, 1905, 165. 

mite, remarks, 1905, 146. 
Chickens, color as factor in demand, 1904, 423. 

gape worms, transmission, 1905, 150. 
onolulu, high price, note, 1901, 75, 517. 

in United States, numbers, 1902, 295, 301-303. 
usefulness in control of boll weevil, 1904, 479, 480. 

Chief Clerk, Department of Agriculture, duties, 1901, 611; 1902, 661; 1903, 509; 1904, 
539; 1905, 563. : 

Caitcort, E. C., article on ‘Some soil problems for practical farmers,’’ 1903, 441-452. 
Children, country, work of farmers’ institutes, remarks, 1903, 155. 
Chillies, cultivation, etc., 1905, 539. 
Chilocorus Sra Ree native ladybird, description, comparison with Asiatic species, 

1902, 171. 
age Lae enemy of San Jose scale, 1901, 98; 1902, 81, 169; 1904, 81; 

China, fuse of original home of San Jose scale, 1901, 97. 
an Jose scale, explorations, 1902, 164-169. 

use of American cotton goods, 1901, 201. 
Chinch bug, damage to corn, 1904, 465. 

injuries, 1902, 728; 1904, 602; 1905, 635. 
notes, 1905, 468. 

bugs in food of bobwhite, 1903, 196. 
outbreak from old corn shocks, 1905, 473. 

Chinquapin weevil, note, 1904, 302. 
Chinquapins, relation to chestnut growing, 1904, 307. 

; use as trap crop for chestnut weevil, 1904, 305. 
Chinook wind, extensive in 1897, remarks on movements, 1901, 561. 

winds, article by Alvin T. Burrows, 1901, 555-566. 
as cause of change in temperature, 1901, 558. 
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Chinook winds, distribution and characteristics, 1901, 556, 557. 
Chinooks, conditions of productions, discussions, 1901, 563-565. 

some well-defined conditions accompanying, 1901, 559. 
Chippewa Indian lands, lumbering, 1904, 590. 
CHITTENDEN, F. H., article on “The nut weevils,’”’ 1904, 299-310. 

review of injurious insects, 1901, 674-679; 1902, 726-733; 1903, 
563-566; 1904, 600-606. 

Chlamydomonas, cause of odors and tastes in water, note, 1902, 179. 
Chlorid, zinc, treatment, wood preservation, 1903, 438. 
Chlorids in irrigation waters, effects, 1902, 288-289. 

See also Plant food. 
Chlorine, food value in plant growth, question, 1901, 166. 

Lae in water, meaning, 1902, 283. 
Chlorophyll bodies, relation of phosphoric acid, 1900, 166. 

to assimilation of carbon, 1901, 174. 
color of alge, 1902, 179. 

“Chlorosis,’’ production of yellow foliage, causes, remedies, 1901, 160. 
Chocolate, value and use as food, 1902, 404. 
Cholera, Asiatic, destruction hy use of copper sulphate, 1904, 51. 

hog, investigations, 1905, 25. 
losses and study, 1903, 20. 

Cholesterol, nature and use in test of cotton-seed oil, 1904, 360, 361, 362. 
Chrysanthemums, fertilizer formule, 1902, 562-566. 

food, point of prime importance, 1902, 566. 
foods, various, effect, 1902, 564. 
soil, composts, feeding, liquid manure, 1902, 562-566. 

Cider, consumers’ fancies, 1904, 424-425. 
exports, 1901, 802; 1902, 864; 1903, 693; 1904, 734; 1905,-775. 
fruit, Stayman, winesap apple, remarks, 1902, 470. 
imports, 1901, 794; 1902, 856; 1903, 682: 1904, 723; 1905, 764. 
investigations, Chemistry Bureau, remarks, 1905, 61. 
quality, relation to sugar content, 1905, 313. 

Cigar manufacturers, opinions of shade-grown Sumatra tobacco, 1902, 71-73. 
tobaccos, growing and curing in Ohio, 1904, 75. 
wrappers, Sumatra tobacco shade grown in Connecticut, 1902, 71-74. 

Cigarette beetle investigations, 1902, 87. 
Cigar-leaf, Cuban, experimental growing, 1903, 66. 

tobacco, supply, 1904, 435. 
Cigars, color, influence on demand, 1904, 428. 

number wrapped with pound of shade-grown Sumatra leaf, 1902, 73. 
Cigar-wrapper tobacco, study and conclusions, remarks, 1904, 437. 
Cinchona as promising tropical crop, remarks, ‘1901, 357. 
Cipher messages, weather, sample with translation, 1903, 116. 
Citrange, derivation of term, 1904, 228. 

hardiness, discussion, with examples, 1904, 231-233. 
Morton, description, resistance to cold, uses, etc., 1905, 276-277. 
new group of citrus fruits, discussion, 1904, 227-235. 
possible range as limited by temperature, 1904, 233. 
Rusk, name, origin, and description and uses, 1904, 228-229. 
value, discussion, with comparisons, 1904, 234-235. 
Willits, use with oysters and fish as substitute for lemon, 1904, 231. 

Citrangeade, drink from new citrus fruit, notes, 1904, 229, 234. 
Citrus creations, new, of Department of Agriculture, article by Herbert J. Webber and 

Walter T. Swingle, 1904, 221-240. 
fruit diseases, 1901, 670; 1902, 717; 1908, 551; 1904, 583; 1905, 606. 

control, 1905, 35. 
growing in Florida, note, 1904, 223. 

fruits, breeding, objects of Florida work of Department, 1904, 222. 
hardy, production, 1904, 223-227. 
loose-skinned, tangelo as new group, 1904, 235-238. 
new, distribution, etc., 1904, 29; 1905, 31, 296. 

group called citrange, 1904, 227-235. 
Porto Rico, study, remarks, 1904, 103. 
soils, study, 1905, 66. 

industry, shipping losses, remarks, 1904, 45. 
trifoliata, use in breeding hardy. citrus fruits, 1904, 224-227. 
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Civil war, effort to anticipate cotton famine, 1901, 203. 
Civil-service examination, requirements for Weather Bureau Service, 1903, 115. 

law in Weather Bureau, remarks of Secretary, 1901, 19. 
Crark, J. Max, article on “Potato culture near Greeley, Colo.,’’ 1904, 311-322. 
Clathrocystis, pest in reservoirs, note, 1902, 180. 
Clay, discussion of use with sand for roads, 1903, 259-266. 

land, limit of alkaline salts allowable, remarks, 1902, 290-291. 
loam, sugar-beet soil, note, 1903, 401. : 
soils in good condition, advantage, 1903, 166. 

lack of oxygen and excess of water, note, 1901, 158. 
preparation for planting apple trees, 1901, 595. 

subsoil, treatment for fruit growing, 1904, 173. 
use in road making in Richland County, 8. C., 1901, 329. 
vitrified, as road material, experiments, note, 1903, 460-461. 

Clays, kinds for sand-clay roads, 1903, 262. 
road making, study, 1904, 66-67. 

material, study, 1903, 58. 
Climate and crop bulletin, National, remarks, 1903, 16. 

conditions, publication of information, 1904, 356-358. 
service, central stations for States, 1903, 120. 

Weather Bureau, benefit to home seeker, 1904, 355-356. 
work of Weather Bureau, remarks of Secretary, 1901, 16; 1904, 16. 

season, effect upon composition of wheat, 1901, 307, 308. 
soil, changes, effect on varieties of corn, 1902, 551. 

Argentine, notes, 1904, 271, 272-273, 283. 
California, stability, remarks, 1902, 204. 
changes, effect on varieties of corn, 1902, 551. 
chart showing influence on sugar beets, remarks, 1901, 310. 
dryness, effect on boll weevil, note, 1904, 479. 
effect in fixing habitat of prairie dog, 1901, 258. 
food requirements with variation, comparison with calorimeter, 1904, 219. 
forest-denuded Lake region, article by Willis L. Moore, 1902, 125-132. 
Pacific northwest, influences, 1901, 556. 
Philippine Islands, remarks, 1901, 519. 
relation to cotton growing in Guatemala, 1904, 481. 

piling timber in preparation for preservative treatment, 1903, 430. 
Seattle, note, 1901, 572. 
Southern, advantage in crop diversification, notes, 1905, 201, 203. 
United States, fitness for silk industry, 1903, 140. 

Climatic conditions and soil, adaptation of tobacco, 1904, 437-439. 
relation to plant breeding, 1902, 381. 

lack of knowledge as cause of loss to home seekers, 1904, 355. 
relation to spread of cotton boll weevil, 1904, 193. 

Climatology, soil, importance and relation to work of Division of Soils, 1901, 51. 
Weather Bureau publications, 1904, 357. 

Clons, definition of term, 1904, 223. 
Closets, earth and water, relation to spread of disease, notes, 1901, 178, 187. 
ase Grorce L., article on ‘Forest planting and farm management,’ 1904, 

270. 
Clothing, relation to warmth of body, 1904, 219. 
Clouds, relation to flight of birds, note, 1903, 372. 
Clove production, remarks, 1901, 365. 
Clover and timothy, growing and use on live stock farm, 1902, 356. 

_ berseem, introduction, remarks, 1902, 33-34. 
bur, seed production and handling, 1901, 240. 

use in improvement of cotton land, 1905, 202. 
crimson. See Crimson clover. 
diseases, 1905, 609. 
Egyptian, use in reclamation of alkali lands, 1902, 585. 

See also Berseem. 
plant, table of analysis of dry stems and leaves, 1901, 156. 
red, fertilization, note, 1905, 385. 

growing in Alaska, 1901, 70. 
in young peach orchard, 1902, 616. 
suggestion for improvement by breeding, 1901, 223. 

root-borer, destruction by plowing, 1905, 470. 
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Clover seed, American grown, superiority, 1901, 27. 
crops of several States, statistics, 1901, 223. 
exports, 1901, 804; 1902, 869; 1903, 699; 1904, 740; 1905, 740. 
foreign compared with domestic, 1903, 36. 
grading, sampling, and selling, 1901, 237. 
Boe (ueleals, 1901, 769; 1902, 829; 1903, 657; 1904, 697-698; 1905, 

red, American and European, remarks, 1902, 22. 
preference of seedsmen, 1901, 234. 

sickness, remarks, 1904, 588. 
sweet, seed, production and handling, 1901, 240. 
white, seed, growing and handling, 1901, 239. 

Clovers, remarks of Secretary, 1904, 37. 
ant leguminous forage plants, importation and handling of seed, 1901, 

crimson and red, and hairy vetch in young peach orchard 1902, 616. 
Clubs, agricultural, boys’, article by Dick I. Crosby, 1904, 489-496. 
Coach horses. See Carriage horses. 
Coal ashes, use for growing carnations, 1902, 562. 

need in beet-sugar industry, 1901, 497. 
Cob, corn, relation to shelled corn, remarks, 1902, 540, 542, 545. 
Cobb, J. H., manual on silk culture, remarks, 1903, 137. 
Cobs, color, importance to manufacturers of white corn goods, 1902, 547. 
Coca as promising tropical crop, remarks, 1901, 357. 
Coccinella semptempunctata, enemy of plant lice, importation, 1902, 82. 

note, 1901, 98. 
Cockroaches, killing by spores of fungus, 1901, 462. 
Cocoa, exports, 1901, 802: 1902, 864; 1903, 693; 1904, 734; 1905, 775. 

imports, 1901, 794; 1902, 856; 1903, 683; 1904, 724; 1905, 764. 
nuts. See Copra. 
value and use as food, 1902, 404. 

Cocoanuts as promising tropical crop, remarks, 1901, 358. 
Cocoons, silkworm, Department work, 1905, 81, 

domestic, ieee by Department of Agriculture, 1903, 146. 
market and purchase by Department, note, 1904, 85. 
production and marketing, 1903, 138, 139, 140. 

prices in Department of Agriculture work, 1903, 
142, 143. 

by Mennonites, 1903, 140. 
Codling moth, damage to apple, 1904, 469-471. 

trees and methods of control, 1901, 604. 
destruction by birds, remarks, 1904, 87, 248. 
in northwest, investigation, 1903, 76. 
injuries, 1902, 728; 1904, 602; 1905, 633. 
work in Northwest, work of Division of Entomology, 1902, 85. 

Coffee as a crop in Porto Rico, remarks, 1901, 505. 
promising tropical crop, 1901, 358. 

exports, 1901, 802; 1902, 864; 1903, 693; 1904, 734; 1905, 775. 
imports, 1901, 794; 1902, 886; 1903, 683; 1904, 724; 1905, 764. 
industry, Hawaii, introduction and growth, 1901, 513, 518. 

Porto Rico, improvements, 1901, 29; 1903, 90; 1905, 46. 
insect pest, Porto Rican effort at control, 1904, 103. 
plants, pruning, etc., in Porto Rico, remarks, 1904, 103. 
quality, variation, note, 1901, 351. 
raising, Guatemala, notes, 1904, 482. 
shade, in Porto Rico, remarks, 1902, 24. 
tree, Kentucky, use in home adornment, details, 1902, 513. 
value and use as food, 1902, 404. 

Coir, production, note, 1901, 358. 
Cold storage, experiments by Department, etc., 1902, 719, 720. 

for fruit keeping, farm and general use, 1904, 44, 45. 
fruits, remarks, 1902, 25. 
influence on apple trade and markets, 1903, 236. 

commercial value of varieties of apples, 1903, 235. 
‘standard of fruit growing, 1903, 237-238. 

local warehouse, advantages, 1903, 234. 

55412—Bull. 9—08——3 
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Cold storage, relation to commercial apple culture, article by G. Harold Powell, 1903, 
225-238. 

remedy for nut weevil, 1904, 307. 
time to pick apples, 1903, 231. 
usefulness in preparing fruit for shipment, 1905, 358. 
warehouse business, development, 1903, 228. 

waves in Montana mountains, notes, 1901, 561. 
Colinus virginianus, bobwhite, subspecies and differences, 1903, 193. 
College, agricultural, at Sapporo, Japan, influence on farming and fruit growing, 1902, 

161. 
Connecticut Agricultural, preparation for farming, 1902, 494. 

Colleges, agricultural and experiment stations association, officers, 1904, 549; 1905, 573. 
remarks, 1903, 85. 
teaching agriculture, re- 

port, 1902, 495. 
work for agriculture in 

schools, 1904, 98. 
high schools, teaching of geology, 1903, 441. 
institutions having courses in agriculture, 1901, 615; 1902, 

665-666; 1903, 514-516; 1904, 543-545; 1905, 568-569. 
appropriations, new buildings, etc., 1904, 96-97. 
better equipment and progress, 1903, 85. 
development, 1902, 481. : 
relation of high schools, 1902, 486. 
remarks of Secretary, 1902, 100; 1903, 85; 1904, 96. 

instruction in animal husbandry, note, 1902, 262. 
State and private schools, secondary agricultural instruction, 1902, 494-495. 

Color, fruit, remarks, 1905, 78. 
influence on demand for eggs, butter, and cheese, 1904, 424. 

Colorado, cattle scab, or mange, note, 1904, 21. 
desert, soil survey and results, 1902, 51. 
dry farming, studies, 1905, 429. 
effect of environments on wheats, notes, 1901, 301, 302. 
Experiment Station, horse breeding investigations, 1904, 527. 
Greeley, potato culture, article by J. Max Clark, 1904, 311-322. 
killing of grasshopper with fungus, 1901, 468. 
localities other than Greeley for potato growing, 1904, 312. 
location and extent of two reservoir systems, 1901, 416. 
potato fields, size, remarks, 1904, 322. 
public control of irrigation, 1901, 681. 
River region in Arizona, climate and soil, remarks, 1902, 49. 
“San Juan region,’’ remarks, 1901, 539. 
soils, areas surveyed, 1905, 618. 
water rights on South Platte River, remarks, 1901, 91. 
work on irrigation drainage problems, 1902, 111. 

with grasshopper-disease fungus, instructions, 1901, 464. 
Coloring matter, effect upon health, investigation, 1903, 54-55. 

in food, study, 1903, 54, 55. 
Colors, meat, demand, 1904, 422. 
Columbia Pasha, Angora buck, high price at goat show, 1901, 275. 

River floods, note, 1901, 558. _—-- 
: Government jetty, and other improvements, notes, 1901, 570. 

Columbian Exposition, relation to European demand for American horses, 1904, 530. 
timber beetle, injurious to oak, beech, and tulip, discussion, 1903, 327-328. 

Commercial fertilizers. See Fertilizers. 
Compost for carnations, etc., 1902, 561. 

tomatoes, remarks, 1902, 566-567. 
Composts, use with crysanthemums, 1902, 562. 

See also Fertilizers. 
Comstock, Professor, study and naming of San Jose scale, 1902, 156. 
Concord grape, introduction and value, 1902, 408. 
Concrete, fence posts, roofs, etc., use, remarks, 1904, 68. 

reenforced, use in road building, 1904, 333. 
: road making, tests, 1903, 58. 

Condiments, beverages, etc., value and use as food, 1902, 404. 
usefulness in foods, note, 1904, 157. 

Cone flower, purple, demand and growing, 1905, 535. 
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Cones, seed, handling, 1905, 185. 
Congress, appropriation for farmers’ institute work, 1903, 150. 

: moth parasite importation, 1905, 131. 
silk culture, notes, 1903, 137, 142, 143, 144, 145. 

authorization of investigation of Mexican cotton boll weevil, 1901, 371. 
chemical examination of foods, 1901, 59. 

irrigation legislation, notes, 1901, 89, 90, 91. 
Members, distribution of cotton seed in work against boll weevil, 1904, 507. 
provision for publication of soil survey reports, remarks, 1904, 72. 
supply of agricultural publications, 1904, 113. 

Congressional seed distribution, discussion, 1904, 49; 1905, 305-306. 
Coniferous forests of United States, some principal insect enemies, article by A. D. 

Hopkins, 1902, 265-282. 
trees, growing for forest planting, 1905, 186. 

use in home adornment, 1902, 513. 
Conifers, relation to sheep grazing in western ranges, 1901, 345. 
Conn, tuberculin test, conclusions, 1901, 587. 
Connecticut, association of farmers and sportsmen, purpose, 1904, 518. 

land, increase in price by tobacco growing, 1902, 76. 
roads, legislation and improvement, 1905, 624. 
soils, area surveyed, 1905, 618. 
Sumatra tobacco growing and selling, experiments, 1901, 55, 70-74. 
tobacco growing, use of Sumatra seed, note, 1904, 437. 

investigations of Soils Bureau, 1903, 65. 
shade-grown, remarks, 1905, 74. 

wrapper leaf tobacco, remarks, 1904, 76-77. 
Conotrachelus nenuphar. See Plum curculio, 1905. 
Conservatories, Department, propagation of useful plants, remarks, 1901, 32. 
Construction timber, decay, remarks, 1901, 24; 1902, 19. 
Consumers’ fancies, article by George K. Holmes, 1904, 417-434. 
Contagion, animal diseases, relation of Federal Government, 1903, 492. 

prevention, relation of Department of Agriculture, 1903, 495, 496. 
from foreign cattle, protection, 1901, 624; 1902, 675; 1903, 521; 1904, 551; 

1905, 575. 
Contagious diseases, animal, Government efforts for control, 1903, 496-506. 

animals, changes in laws, 1902, 714. 
control, relations of Federal Government, article by 

D. E. Salmon, 1903, 491-506. 
. discussion, 1903, 17-21. 

cattle scab or mange, 1904, 21-22. 
insects, remarks, 1901, 459. 
spread, special measures for prevention, 1903, 495. 
work of Bureau of Animal Industry, 1902, 14. 

Contagiousness of foot-and-mouth disease, notes, 1902, 650-653. 
Contracts Laboratory, work, 1903, 58. 
Convict character, influence of road work, 1901, 326. 

labor, road building, efficiency, management, and cost, 1901, 323, 324, 373. 
North Carolina, 1901, 

332. 
South Carolina, 1901, 

330. 
in Southern States, article by J. A. Holmes, 1901, 319- 

332 32. 
use on roads, notes, 1903, 459, 460. 

Convicts, classes employed on public roads, 1901, 321. : 
Cook, O. F., article on ‘‘Agriculture in the tropical islands of the United States,” 

1901, 349-368. 
“Cotton culture in Guatemala,” 1904, 475-488. 

discovery of ant enemy of cotton boll weevil, 1904, 80. 
study of gelatinization of cotton, 1904, 501. ‘ . 

Cooks, Wetts W., article on ‘‘Some new facts about the migration of birds,’’ 1903, 
371-386. 

Cooking, effect on fruit, 1905, 320-321. 
experiments, remarks, 1903, 91. 
prejudice against vegetable oils, 1903, 412. 
use of castor oil, note, 1904, 289. : 

Cooley, George W., engineer, statement on road construction and cost, 1903, 461. 
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Cooperation, Department and State experiment stations, 1902, 97; 1904, 93. 
in object-lesson road work, 1902, 117. 
Louisiana commission, in boll-weevil work, 1904, 79. 
Soils Burdau with State institutions, 1902, 43. 

Cooperative experiment and demonstration work, remarks, 1905, 421-422. 
field work for public roads, remarks, 1904, 91-92. 
nutrition investigations, notes, 1904, 104. 
Siate forest studies, remarks, 1904, 57. 
studies of Bureau of Forestry, remarks, 1902, 39. 

Cope, report on foot-and-mouth disease, 1902, 649, 651, 652, 653, 654. 
Copper Center, Alaska, experiment station, notes, 1903, 87, 88; 1904, 100. 

compounds, uses against diseases, remarks, 1904. 127, 128. 
sulphate, use against mosquitoes, 1904, 84. 

water purification, use, 1904, 50. 
Copra, France, imports and uses, 1903, 419. 

production, Pacific islands, note, 1901, 358. 
Corsert, L. C., article on ‘‘ Plants as a factor in home adornment,” 1902, 501-518. 

“The home fruit garden,’’ 1901, 431-446. 
Corchorus olitorius and C. capsularis, cultivation, handling, prices, and uses, 1903, 

393-394. 
Cord wood and pulp wood, insect injuries, 1904, 394. 
Corduroy, use in logging and selection of trees, 1905, 491. 
Coriander, cultivation, 1903, 346. 
Corn area, Argentine, 1904, 284. 

of greatest production, limits, note, 1903, 216. 
breeding experiments, 1902, 542-544, 606. . 

features, discussion, 1901, 227, 228; 1905, 389. 
Illinois Experiment Station, work, 1903, 84. 
improvement of varieties, 1902, 220, 597. 
remarks, 1904, 46. 

charts showing relation of precipitation, description and discussion, 1903, 216-224. 
crop on model (dairy) farm, 1903, 367. 

principal countries, 1901, 697; 1902, 760; 1903 586- 1904, 626-627; 1905, 656. 
rotation in several States, 1902, 521. 

crops, necessity of soil moisture, 1903, 180. 
crossing, effects, 1905, 386. 
cultivation among walnut seedlings on wood lot, 1904, 261. 

article by C. P. Hartley, 1903, 175-192. 
distances between rows and hills, 1903, 187-188. 
fall plowing and depth of plowing, 1903, 183-184. 
Guatemala, 1904, 481. 
in South, value, 1903, 159. 

: thoroughness, in early stages, depth, and frequency, 1903, 188-190. 
culture, improvements by experiment stations, 1905, 408. 
cutter, use 1n cotton cultivation, notes, 1903, 133. 
danger from frosts in elevated areas of Allegheny Mountains, 1905, 69. 
diseases, 1902, 718; 1903, 554; 1904, 585; 1905, 608. 
ear worm. See Boll worm. 
ears in seed selection, 1902, 545, 549. 
exhibit, St. Louis Exposition, discussion, 1904, 489-491. 
exportation, falling off in 1902, 1902, 115. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 

comparison with exports of cotton-seed meal and cake, 1901, 297. 
remarks, 1903, 482. 

farmers’ boys and girls, exhibit at St. Louis Exposition, 1904, 98. 
feeding of cattle in Argentina, 1904, 275. 
fertilization, remarks, 1905, 383. 
fertilizer, use of common salt, 1901, 165. 
fodder, saving by use, note, 1904, 95-96. 
food value, and use, 1902, 400. 
freight rates, Chicago to New York, 1902, 851; 1903, 678; 1904, 719; 1905, 758. 

Omaha, etc., to New Orleans, 1905, 757. 
growers, advantage in starting orchards, 1904, 180. 
growing and use on live-stock farm, 1902, 355. 

sheep farm, 1902, 362. 
apple orchard in early growth, 1901, 600. 
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Corn growing contest, Illinois, institution and result, 1904, 489-492. 
early offer of premiums to boys, 1904, 524, 
Hawaii, remarks, 1903, 89. 
introduction into Hawaiian Islands, note, 1901, 514. 
profitable, poor land as bar, 1903, 177. 
treatment of unproductive spots in fields, 1903, 178. 
weather conditions, crop season, notes, 1901, 645-655; 1902, 700-711; 

1903, 528-542; 1904, 560-576; 1905, 585-599, 
imports, 1901, 794; 1902) 858; 1903, 686; 1904, 727; 1905, 768. 
improved cultivation, remarks, 1902, 598. 
improvement, by seed selection, article by C. P. Hartley, 1902, 539-552. 

Illinois experiment station, 1902, 95. 
in food of bobwhite, remarks, 1903, 197, 198. 
inbreeding, detrimental effect, discussion, 1905, 388-391. 
influence of environments on composition, 1901, 303. 
insect damage, remarks, 1904, 465-466. 
insects injurious, 1901, 675; 1902, 729; 1908, 563; 1904, 601, 602; 1905, 634. 
judging in boys’ contests in Illinois farmers’ institutes, 1903, 156. 
kernels in seed selection, 1902, 547. 
land, crop rotation, lack, 1902, 520. 
meal, quality, remarks, 1904, 431. 
mixing of breeds, note, 1901, 235. 
ocean rates, United States to Liv rerpool 1905, 760. 
on dairy farm, note, 1902, 359. 
outlook, spring, 1904, 562. 
planter, use in cotton cultivation, notes, 1903, 133. 
planters, tests and conclusions, 1904, 112. 
planting by farm boys for exhibit at Illinois farmers’ institutes, 1903, p Te 

depth, illustrations for rural schools, 1905, 271. 
discussion, 1903, 184-188. 
distance apart for rows, remarks, 1903, 176. 
machines, advantages, 1903, 185. 
with lister, advantages, 1903, 186-187. 

plowing as protection from root aphides, 1905, 472. 
in preparation of swamp land, 1905, 469. 

price, relation to rainfall, 1903, 220. 
quality, 1902, 540. 

prices, wholesale, in leading cities, United States, 1901, 703-704; 1902, 766-767; 
1903, 591-592; 1904, 633-635; 1905, 662-663. 

production and value, remarks by Secretary, 1904, 11; 1905, 10. 
proportion of shelled corn to cob, breeding experiment, 1902, 542-543, 
raising contests for Illinois boys, premiums, 1903, 157. 
rootworm, damage to corn crop, 1904, 465. 

destruction by crop rotation, 1905, 468. 
rotation with grass, mistake to be avoided, 1905, 468. 
seed, buying, advisability, 1902, 551. 

good, value, 1902, 765. 
grading for planter, 1905, 410. 
keeping through winter, 1902, 550. 
patch, importance, 1902, 548. 
production, probable profit, 1904, 190. 
selection of ears, 1902, 545, 549. 

time and manner, 1902, 549. 
smut, damage, remarks, 1902, 221. 

note, 1903, 554. 
soils, ideal, study, 1905, 68. 
statistics: acreage, production and value, 1901, 697-705; 1902, 760-768; 1903, 

586-592; 1904, 626-635; 1905, 656-663. 
transportation rates, 1904, 644. 
varieties and recommendations, 1905, 411. 

mixing by wind, 1902, 541. 
visible supply, United States and Canada, 1903, 586; 1904, 627; 1905, 656. 
water used by growing of one crop, estimate, 1903, 180. 
wheat, and cotton, outlook, spring, 1904, 1904, 562. 
yield and quality, ’ possibilities of improvement, 1902, 539. 

of 100 to 130 bushels average per acre, in Pennsylvania, cultivation, 1903, 
182. 

relation of precipitation, article by J. Warren Smith 1903 215-224. 
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Cornmeal, exports, 1901-1905, 1905, 778. 
Cornstalks, as stock feed, shredding, etc., 1902, 722. 

barrenness, remedy, 1902, 545. 
in seed selection, 1902, 544, 
use as forage, 1901, 701. 

in protection of young trees from mice, etc., 1901, 603. 
Corrosive sublimate, use in preservation of timber, 1903, 432-433. 
Corthylus columbianus, Columbian timber-beetle injuries to oak, etc., 1903, 327-328. 
Cotton acreage, increase, note, 1904, 197. 

See also Cotton statistics. 
advantages of early maturity, 1901, 377. 
American, future demand, article by J. L. Watkins, 1901, 193-206. 
ancient uses in Central America, 1904, 477. 
and wool, in world’s commerce, comparison, 1901, 195. 
Argentine, 1904, 284-285. 
Ashmouni Egyptian, experiments in breeding in South Carolina, 1902, 382. 
belt, crop rotation, present practices, 1902, 521. 

farming, diversified, articles, 1905, 193-218. 
of South, need of stock raising and crop rotation, 1903, 169. 
United States, remarks, 1904, 141, 147-150. 

boll weevil. See Boll weevil. 
bollworm. See Bollworm. 
breeding achievements, 1905, 36-38. 

for resistance to disease and for improvement oi fiber, 1901, 25. 
new types, remarks, 1904, 34. 
of improved varieties, note, 1904, 199. 

cloth, Sea Island, adoption for mail bags, note, 1903, 124. 
commercial movement, discussion, 1900-1901, 749. 
comparative use in Europe and United States, 1901, 194. 
competition, foreign trade, 1905, 102. 
competitor of silk, 1901, 197. 

wool, 1901, 196 
compressed, freight rates, by rail, 1902, 850; 1903, 677; 1904, 718; 1905, 757. 
consumption in cotton States, article by J. L. Watkins, 1903, 463-478. 
crop, accuracy of statistician’s estimates, 1901, 112. 

commercial statistics, transferred to Census Office, 1905, 100. 
increases, 1903, 476. 
rotation in several States, 1902, 524. 
value, 1905, 10. é 
yield, prices, values, exports, 1903, 643-647. 

crops, prices, etc. See Cotton statistics. 
cultivation, beginning in Hawaiian islands, 1901, 515. 

in South, value, 1903, 159. 
cultural system against boll weevil, difficulties, 1904, 199-200. 
culture, Guatemala, antiquity and commercial failure, 1904, 477-478. 

article by O. F. Cook, 1904, 475-488. 
Guatemalan Indians, methods and success, 1904, 479. 
improvement, etc., 1905, 414. 
Kekchi Indians, 1904, 485-486. 

disease-resistant, problem of breeding, 1902, 383. 
diseases, losses and breeding of resistant types, 1902, 229. 

review for year, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1905, 610. 
studies, 1903, 106; 1904, 502-503. 
work in pathological investigations, remarks, 1901, 23; 1904, 36. 

of Plant Industry Bureau, 1904, 199, 497-508. 
early big-boll, selections in work against boll weevil, 1904, 499-500. 

distribution of seed, 1904, 35. 
planted, injury, 1903, 529. 

early-maturing, distribution in work against boll weevil, 1904, 507-508. 
Guatemalan variety, possibility of use in Texas, 1904, 480. 

East Indian crop, supply to Europe, discussion, 1901, 199. 
Egypt, great staple crop, 1902, 578. 
Egyptian, American-grown, 1901, 36. 

introduction, 1903, 30. 
exchanges in United States, list, 1901, 696; 1902, 751. 
export, remarks, 1903, 481, 
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Cotton exports, destination, 1903, 484. 
1870-1900, statistics, 1901, 202. 
statistics, 1901, 802; 1902, 865; 1903, 694; 1904, 735; 1905, 776. 

farms, prices, increase, 1905, 19, 511. 
fertilization, remarks, 1905, 382. 
fiber, relation of strength to soil, 1903, 126, 131. 
fields, establishment in alkali lands of Nile delta, 1902, 581. 
goods, rey spun, statistics of manufacture for Southern States, 1810, 1903, 

use of castor oil in printing and dyeing, 1904, 287-290. 
owers, advantage in starting orchards, 1904, 180. 

Goce Protective Association, Interstate, officials, 1901, 637. 
growing and production, effect of boll weevil on prospect, 1903, 205. 

relation to crop diversification in the South, 1905, 193-194. 
season of 1904, notes, 1904, 560-576. 
supremacy of United States, causes and danger, 1904, 192. 
weather conditions, crop season, notes, 1901, 645-655; 1902, 700-711; 

1903, 528-542; 1904, 561-576; 1905, 584-600. 
Guatemalan, adaptability to western Texas, 1904, 480. 
household manufactures in 1810, with statistics for South, 1903, 464. 
imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 765. 
improvement by seed selection, article by Herbert J. Webber, 1902, 365-386. 

progress, discussion, 1902, 228-230. 
increase in world’s consumption and problem of new supply, 1901, 203.’ 
Indian field culture in Guatemala, 1904, 482, 485. 

protection by kelep, example, 1904, 484. 
industry, 1830 to 1860, remarks, 1903, 466. 

past twenty years, summary of facts, 1903, 476478. 
insect damage, 1904, 468-469. 
insects, boll-weevil and other, studies for destruction, 1903, 107. 

injurious, 1901, 677; 1902, 729; 1903, 563, 564; 1904, 601, 602; 1905, 630- 
631. 

minor, remarks, 1904, 80. 
need of attention, 1903, 106. 
relations of leaf worm and boll weevil, 1904, 201. 

introduction into English colonies in America, remarks, 1904, 476. 
of new crops to supply place, 1903, 106. 

Kekchi, characters, 1904, 486-487. 
size in relation to usefulness, 1904, 486. 

land, crop rotation, lack, 1902, 520. 
improvement by use of bur clover, 1905, 202. 

lands, Arkansas and Mississippi, drainage, note, 1904, 110. 
use of common salt, note, 1901, 165. 

large crop of 1904, causes of production, 1904, 195-196. 
leaf worm, relations to boll weevil, 1904, 201. 
long staple and short staple, difference, and supply and demand, 1903, 121. 

improvement of varieties, 1902, 20, 1903, 130-132; 1904, 45. 
new variety, 1903, 30. 
upland, American origin, 1904, 476-477. 

and Egyptian, breeding and value, 1902, 230; 1903, 30. 
cultivation, discussion, 1903, 132-134. 
estimates of production, 1903, 122, 
growing, article by Herbert J. Webber, 1903, 121-136. 
picking, ginning and baling, 1903, 134-135. 
selection of seed, discussion, 1903, 132. 
varieties, origin, and character, 1903, 126-130. 

loss from wilt disease, note, 1905, 294. 
manufacture in South, adverse influence of leading men, 1903, 465. 
manufacturing establishments, 1810-1820, 1903, 465-466. 

history, summary, and notes, 1903, 463-467, 468-469, 470-475. 
markets, remarks, 1903, 136. 
mills, new, production of market for vegetables, 1904, 187. 
ocean rates, United States to Liverpool, 1905, 760. 
organizations, European, for promotion of production, 1904, 91. 
perennial varieties, 1904, 479, 486. 
period of growing and conditions favorable, 1904, 144. 
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Cotton picking, need of dry weather, note, 1904, 147. 
plant, weevil resistance, 1904, 487. _ 
planting, moisture and warmth requirement, 1904, 141-142. 
prices wholesale on leading United States markets, 1901, 756-757; 1902, 

817-818; 1903, 645-647; 1904, 686-687; 1905, 712-713. 
production and consumption in several Southern States, statistics, 1908, 

468, 470, 472, 473, 474, 475, 478. 
United States, 1901, 200. 

crisis, discussion, 1903, 104-108. 
per acre, discussion of problem, 1902, 366. 
supremacy of United States, 1901, 205. 
See also Cotton statistics. 

raising, combination with stock ae note, 1904, 189. 
region, map showing infestation with boll weevil, 1904, 194. 

service of Weather Bureau, extension, note, 1901, 16. : 
relation of weather conditions to growth and development, article by J. B. 

Marbury, 1904, 141-150. 
to increase in farm land prices in cotton States, 1905, 527, 528. 

resistance to alkali, or salt in soil, 1902, 587. 
boll weevil, 1903, 31, 106; 1904, 35, 477, 478. 
wilt root-rot and root-knot, 1902, 19, 20; 1903, 30. 

root-rot, studies, 1903, 106; 1904, 36. 
rotation, for Alabama and Mississippi farms, 1905, 202. 

with other crops in diversified farming, 1905, 203. 
rust, notes, 1903, 540; 1904, 570-575. 
sales in United Kingdom, competitors, 1903, 487. 
seed, danger as hog feed, note, 1904, 360. 

distribution, method of Department, 1901, 38. 
remarks, 1902, 32. 

early maturing, distribution, 1904, 35. 
exports for 1901-1905, 1905, 780. 
growing and handling, yemarks, 1901, 249. 
imports into France, 1903, 419. 

United Kingdom, 1903, 418. 
of varieties resistant to boll weevil, distribution, 1903, 107. 
production, 1903, 416. 
profit probable in production, 1904, 190. 
quantities used for various purposes, remarks, 1901, 291. 
sales in United Kingdom, competitors, 1903, 488. 
selection, improvements to be sought, 1902, 379. 

scientific methods for new races, 1902, 376-379. 
short method, 1902, 375. 

United States, discussion, 1903, 411. 
uses, origination, 1902, 602. 

soils, study, remarks, 1901, 128, 1905, 69. 
sources of supply other than United States, 1901, 197, 200. 
special work of Department, 1904, 32-36. 
spinning in South, remarks, with statistics by States, 1903, 466. 
States, consumption of cotton, article by J. L. Watkins, 1903, 463-478. 
statistics: acreage, production, and value, 1901, 749-757; 1902, 815-818; 

1903, 643-647; 1904, 683-687; 1905, 709-713. 
Texas crop, decrease by boll weevil, 1904, 197. 
trade, international, 1900-1905, 1905, 710-711. 
upland, American origin, 1904, 476-477. 

See also Cotton, long-staple. 
use in reclamation of alkali lands in Egypt, 1902, 586-587. 
varieties, early, defects, breeding, etc., 1904, 499. 
variety tests against boll weevil, 1904, 498. 
weevil-resistant, development in Guatemala, notes, 1904, 477, 478. 

varieties, work, remarks, 1903, 106; 1904, 35. 
wilt disease, remarks by Secretary, 1904, 37; 1905, 35. 
world consumption, etc., 1901, 206. 
wilt-resistant. development, 1905, 296. 
yield, method of estimating in field, 1904, 625-626. 

of crop, influence of sunshine, 1904, 143-147. 
yields, charts on relation to weather, 1904, 143, 145, 146, 147, 148. 

relation to weather. summaries, 1904, 149-150. 
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ioe industry, South Carolina, recent development, with statistics, 1903, 
A67 z 

Cottons, alkali-resistant, introduction, 1902, 35. 
as fibers, character, 1903, 387. 
extent of use, varieties, production, etc., 1903, 388-390. 
long-staple, prices at Yazoo City, Miss., 1903, 136. 

reasons for extension. of cultivation, 1903, 123-124. 
; _ upland, growing, article by Herbert J. Webber, 1903, 121-136. 

pe a investigations in work against boll weevil, 1904. 502. 
upland, better, remarks, 1902, 20. 

Cotton-seed hulls and oil cake, remarks, 1901, 288. 
industry, article by Charles M. Daugherty, 1901, 285-298. 

first official investigations, 1901, 292. 
remarks on importance, and present status, 1901. 286, 290, 291. 
statistics, 1901, 294; 1902, 815-816. 

meal, food constituents, 1901, 755. 
oil cake, discussion, 1901, 289. 

" ” export, 1901, 803; 1902, 868; 1903, 698; 1904, 739; 1905, 779. 
preference and use in Europe, 1902, 433, 434. 

detection after change by heating, 1904, 362. 
in lard, article by L. M. Tolman, 1904, 359-362. 

exports, 1901, 803; 1902, 868; 1903, 698; 1904, 739; 1905, 780. 
failure in usefulness for illumination, painting, and lubrication, 

1901, 288. 
of ordinary tests, 1904, 259-260. 

manufacture, growth, 1903, 415. 
new test, success, details, 1904, 360-362. 

Cottonwood, growing for lumber and windbreak, remarks, 1904, 268, 269. 
results from planting in 1860, 1901, 213. 

Coulure disease, breeding of resistant varieties of grape, note, 1901, 25. 
Country conditions, sanitary, comparison with city, 1901, 177. 

homes, city demand, relation to prices of farms, 1905, 514. 
schools. See Schools, rural. 

Court, Supreme, United States, decision as to Weather Bureau records as evidence, 
note, 1903, 119. 
See also Supreme Court. 

use of Weather Bureau records, article by Henry J. Cox, 1903, 303-312. 
Courts, State, treatment of weather records as evidence, 1903, 305. 
Cover crops, apple orchard, note, 1901, 599. 

growing in orchard, 1904, 174-175. 
nonleguminous in peach orchard, 1902, 618. 
peach orchard, remarks, 1902, 613-619. 

Cow dairy, importance in selection and yield of milk, 1904, 183. 
houses of Menai remarks, 1902, 149. 
manure, composition, 1902, 571. 

liquid, solution, 1902, 556-560. 
Cowpea, cultivation, injury to cotton, 1904, 37. 

diseases, review for year, 1901, 671; 1902, 718; 1905, 610. 
extent of planting and value for worn-out lands, 1902, 227. 
iron, resistance to wilt, 1902, 383. 
leguminous crop in Southern States, remarks, 1902, 28. 
“Little Iron,’’ resistance to “ Wilt’’ and “root knot,’ 1902, 19. 
work against root fungus, note, 1901, 24. 

Cowpeas and soy beans, production and handling of seeds, 1901, 241. 
growing and handling, 1901, 241. : 
recent use in North, 1902, 722. 
use as cover crop in peach orchard, 1902, 617. 
wilt disease, remarks, 1904, 37. 

Cows, dairy, feeding, discussion, 1902, 149-150. 
housing, and care, discussion, 1902, 148. 
Southern, quality, note, 1904, 189. 

development of breeds by breeding, 1901, 219. 
feeding, etc., model farm, 1903, 365-366. 
milch, number and value, exports and imports, 1902, 834-835; 1903, 662-663; 

1904, 703-704; 1905, 13, 741-742. 
numbers in several countries, 1905, 732-735. : 

Cox, Henry J., article on “Use of Weather Bureau records in court,’”’ 1903, 303-312. 
Coxe, notice of Winesap and other apples, 1902, 470. 
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Coyote, method of catching prairie dog, 1901, 262. 
Crab apple, native Japanese and Chinese, 1902, 161, 166. 
CRAFT, Ooinex R., review of forestry in 1904, 588-593. 

progress in forestry in 1905, 1905, 636-645. 
Cranberries, irrigation, remarks, 1904, 108, 615. 
Cranberry crop, 1902, estimate, 1902, 719. 

culture, use of water 1903, 96. 
diseases, review for year, 1901, 670; 1902, 717; 1903, 551; 1904, 583; 1905, 

35, 605. 
: treatment, remarks, 1904, 36. 

plantation at Arlington farm, 1903, 42. 
Crawfish, destruction by birds, note, 1901, 110. 
Crawford, J. E., statement on ‘‘ Method of estimating the yield of cotton in the field,’’ 

1904, 625-626. 
Crayfish, destruction by birds, note, 1901, 110. 
Cream, State standards, table, 1903, 581-582. : 
Creameries, American and foreign, remarks, 1902, 152. 

basis of payment for milk, 1902, 604. 
Credit system, effect on Southern farming, 1905, 211. 
Creeper, black and white, migration, groups, 1903, 380. 
Creosote, use in preservation of timber, 1903, 434. 

zinc, processes, wood preservation, 1903, 437. 
See also Tar oil. 

Creosoting, wood, cost as method of preservation, 1903, 434-436. 
Crepons, use of mohair in manufacture, 1901, 283. 
Cress beds, destruction by spirogyra, notes, 1902, 178, 179. 

water, extermination of spirogyra, new method, 1902, 185. 
Cricket mole, injurious insect in Porto Rico, investigations, 1901, 510. 
Crimson clover in young peach orchard, 1902, 616. 

introduction as crop in United States, 1902, 595. 
seed, production and supply, 1901, 240. 

Crook, Dr. J. K., modification of Peale’s classification of mineral waters, 1902, 292. 
Crop, acreage, production, prices, yields, etc. See Crops statistics. 

agricultural, ratio of water used to water for forest, 1903, 283. 
and climate bulletin, National, remarks, 1903, 16. 

conditions, publication of information, 1904, 356-357. 
service, Weather Bureau, benefit to home seeker, 1904, 355-356. 

central stations for States, 1903, 120. 
remarks, 1904, 16. 

life zones, determination, remarks, 1903, 80. 
weather conditions, review, 1901, 641-665; 1902, 693-713; 1903, 526-546; 

1904, 556-580; 1905, 580-602. 
opie, marketing, transition in methods of marketing, 1903, 226. 
belts, California and Texas, 1901, 108. 

mapping, remarks, 1904, 86-87. 
between rows of corn, usefulness of legumes, 1903, 188. 
lien, decadence, 1905, 17. 
production, cost investigations, remarks, 1903, 69. 
Reporter, distribution, 1905, 99. 
reporters, agents, etc., duties, 1905, 96. 
reports, conditions, methods of making, scope, etc., 1905, 95-99. 

Department, appreciation and criticism, 1904, 91. 
negotiations for telegraphic exchange, publication, 1901, 112. 
three classes, 1905, 94. 

rotation and fertilizers in corn growing, discussion, 1903, 181-183. 
attitude of farmers, 1902, 531. 
methods and value, discussion, 1903, 447-452. 
need, in cotton belt, note, 1903, 169. 
practices, article by George K. Holmes, 1902, 519-532. 
study at South Dakota Experiment Station, 1903, 450-451 
with corn, need of continual cover for fields, 1903, 182. 
work at experiment stations, 1903, 448. 

rotations, study and improvement, 1905, 420-421. 
tea, American, note, 1904, 30. 
values, in order of production, 1905, 10-11. 
zones, determination by Biological Survey, 1903, 80; 1905, 84. 

Cropping in orchards, 1902, 528, 613-619. . 
multiple, discussion and practices in selected States, 1902, 526-528. 
systems in United States, remarks, 1902, 29. 
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Crops and animals, importance and proper aims of breeding, discussion, 1901, 232. 
cover, growing in orchard, remarks, 1904, 174-175. 

In young peach orchard, 1902, 613-619. 
disease-resistant, remarks, 1902, 19. 
Egypt, areas, seasons, and irrigation, 1902, 577-579. 

sowing and cultivation, 1902, 374. 
Egyptian, in use on alkali lands, available for United States, 1902, 587. 
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field, culture, influence of experiment station work, article hy J. I. Schulte, 
1905, 407-422. 

damages by meadow mice, 1905, 368. 
important data, remarks and table, 1901, 692-694; 1902, 755-757. 
seed, quantity to sow per acre, 1901, 692-694; 1902, 755-757. 
ten leading, estimate of annual value, 1901, 217. 

for alkali lands in Egypt, article by T. H. Kearney and T. II. Means, 1902, 
573-588. 

overflowed lands, 1904, 42. 
forage, demonstration of improvements, 1903, 36. 
forcing-house, fertilizers, 1902, 553-572. 
general, extension of soil survey, 1901, 126. 

for growing under glass near city, 1904, 165. 
growing under glass, article by B. T. Galloway, 1904, 161-169. 
Gulf coast and southern Florida, remarks, 1904, 41. 
hay and forage, progress in improvement, 1902, 227-228. 
influence of cheniical and of physical characteristics of soil, 1902, 69. 
intertilled, value of cultivation in South, 1903, 159. 
irrigation, pumping water, 1904, 107. 
kinds for preparation of soil for fruit growing, 1904, 173. 
leguminous, introduction, 1903, 37. 
maintenance of fertility of soil, note, 1904, 69. 
new, introduction in place of cotton, 1903, 106. 
observation, and introduction in connection with soil survey, 1901, 123. 
other than cotton, introduction in work against boll weevil, 190-4, 503. 
Porto Rico, areas planted, 1901, 505. 
promising for the Tropics, 1901, 353. 
reports, of results of irrigation in Colorado, 1901, 426. 
rotation and other improved methods of management, 1902, 16. 

in potato culture in Colorado, 1904, 313. 
Virginia tobacco raising, 1905, 223. 

on typical live-stock farm, 1902, 355-359. 
soiling, use on model farm, remarks; general, management, 1903, 366-367. 
special, distribution of seed, 1903, 24. 

fertilizers article, by A. F. Woods and R. E. B. McKenney, 1902, 
553-572. 

staple, investigations for improvement, remarks, 1902, 593. 
statistics, 1901, 697-771; 1902, 760-831; 1903, 586-659; 1904, 626-699; 1905, 

656-732. 
truck, diseases, 1901, 670; 1902, 717; 1903, 31, 553; 1904, 584; 1905, 606. 
used in reclamation of alkali landsin Egypt, discussion, 1902, 580. 
vegetable for growing for city market, 1904, 166. 
wine, for the world in 1901, by countries, 1902, 419. 
winter wheat and other, introduction and development, 1902, 34. 
world’s. See Corn; Wheat; Oats; Barley; and: Rye. 
yield, relation to chemical and to physical condition of soil, 1903, 67-68. 

Crossy, Dicx J., article on ‘Boys’ agricultural clubs,’’ 1904, 489-496. 
“The use of illustrative material in teaching agriculture 

in rural schools,’’ 1905, 257-274. 
M. A., article on ‘‘ Diversified farming in Alabama and Mississippi,’’ 1905, 

201-207. 
Crosses. See Hybrids. é 
Cross-fertilization, discussion, 1905, 383. 

effects, Darwin’s study, 1905, 384. 
tobacco, 1904, 447, 448. 

Crossing and hybridization, relation to plant breeding, 1904, 121. 
improvement of fruits, 1904, 122. 
process used with pineapples, 1905, 283. 
varieties, tobacco improvement, 1904, 452. 

See also Hybridization. 
Cross-pollination of corn, remarks, 1901, 228. 

cotton plants selected for seed, prevention, 1902, 369-371. 
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Crotalaria juncea, Sunn hemp, note, 1901, 541. 
Crowberry, food of birds in Labrador, note, 1903, 377. 
Crown gall, prevalence, 1901, 669; 1903, 551; 1904, 582; 1905, 603, 606. 
Crows, destruction of meadow mice, 1905, 371. 
Crystals, phytosterol and cholesterol, differences as test of cotton-seed oil, 1904, 360, 

361, 362. 
Cuba, route of birds to South America, 1903, 375-376. 

trade of United States, note, 1901, 106. 
Cuban cigar leaf, experimental growing, 1903, 66. 

seed of tobacco, introduction in Pennsylvania, 1901, 55. 
tobacco, growing in Texas, note, 1904, 75. 

investigations for growing in Pennsylvania and Ohio, 1902, 75. 
problem of raising in Pennsylvania, 1901, 124. 
proposed experiment in growing, 1901, 56. 
seed, use, 1904, 438. 
soil survey in Texas, California, and other States, 1901, 125. 

Cuckoo, yellow-billed, usefulness, note, 1904, 514. ; 
Cucumber, diseases, review for year, 1901, 672; 1902, 718; 1903, 553; 1904, 584; 1905, 607. 
Culex, mosquito, points of distinction from malaria-bearing mosquito, 1901, 179. 
Culls of apples, uses, 1901, 608. 

timber, losses by neglect in logging, 1905, 485-486. 
Cultivation and fertilization of peach orchards, article by M. B. Waite, 1902, 607-626. 

early, thorough, importance in corn growing; depth; frequency, 1903, 
188-190. 

effect in making water-soluble plant food available, 1903, 160. 
faulty methods, discussion, 1903, 162-163. 
flat, advantage as shown by experiment, 1903, 163. 
for average yield per acre of 100 to 130 bushels of corn, 1903, 182. 
growing of special crops andp lowing, against soil washing, notes, 1903, 

179, 180. 
of apple, remarks, 1901, 599. 

corn, article by C. P. Hartley, 1903, 175-192. 
corn, hills as compared with drills, 1903, 187. 
cotton, methods for control of boll-weevil,. remarks, 1903, 213, 214. 
drug plants in United States, article by Rodney H. True, 1903, 337-346. 
home fruit garden, 1901, 434. 
long-staple upland cotton, discussion, 1903, 132-134. 
macaroni wheat, methods, 1903, 330. 
peach orchard, discussion, 1902, 612-621. 
potato, in Colorado, 1904, 317. 
sugar beets, remarks, 1901, 495; 1903, 406. 
wheat, improvement, 1902, 222. 

thorough, advantages in the South, 1903, 159. 
Cultivator, use in cotton growing, note, 1903, 133. 
Cultivators, kinds for corn cultivation, 1903, 190-192. 
Cultural methods, cotton, effectiveness against boll weevil, 1904, 79. 

suggestions in planting for home adornment, 1902, 517-518. 
Culture and curing, special methods in the Tropics, 1901, 351. 

improved methods and systems, experiment station work, 1902, 597-600. 
Culverts, use in road building, 1904, 332-333. 
Cumberland road, building, note, 1901, 409. 
Curculio, plum. See Plum curcilio. 
Curd test for defective milk, note, 1902, 604. 
Curing and culture, special methods in the Tropics, 1901, 351. 

crude drugs, methods, remarks, 1903, 253. 
hay on model dairy farm, 1903, 369. 
leaves of medicinal plants, use of heat, 1903, 33. 

“Curlew berry” food of birds in Labrador, note, 1903, 377. 
Eskimo, migration, length, “1903, 376. 

Currant, diseases, 1901, 670; 1902, 717; 1903, 551; 1905, 605. 
Perfection, origin, description, etc., 1904, 404. 
pruning, note, 1901, 438. 

Cut worms, destruction by plowing, 1905, 470. 
Cutting back of young apple trees, remarks, 1901, 601. 

timber for preservative treatment, season, note, 1903, 429. 
Cyanide of potassium, use against prairie dogs, 1901, 266. 
Cyperus levigatus. See Samar. 
Cypress, girdling, relation to injuries, 1904, 393. 

telephone line construction, 1905, 455. 
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D. 

Dairy and live stock farms, crop rotations in several States, 1902, 525. 
associations, National, list, 1901, 623; 1902, 675; 1903, 521; 1904, 550; 1905, 574. 
cattle, excellence in United States as compared with foreign cattle, 1902, 146. 
chemistry, work in Bureau of Chemistry, remarks, 1901, 60. 
colonies, sites in Alaska, remarks, 1904, 101. 
cows, feeding, discussion, 1902, 149-150. 

housing and care, discussion, 1902, 148-149. 
importance in selection and yield of milk, 1904, 183. 

See also Cows, dairy. 
Division, Bureau of Animal Industry, butter scoring, note, 1904, 418. 
farm, Georgia, conversion from cotton farm, 1905, 194-195. 

methods of cropping, feeding, and care, 1902, 359-360. 
See also Farm, model. 

farming, hours of labor, possible, note, 1904, 185. 
region of best development, 1902, 350. 

farms, crop rotations, 1902, 525. 
increase in value, 1905, 20. 

industry, Argentina, 1904, 278. 
review of work, 1905, 32-34. 
use of cotton-seed oil cake, note, 1901, 297. 

laboratory, work, 1903, 57. 
officials and associations, list, 1901, 623; 1902, 675; 1903, 521; 1904, 550; 1905, 

574. 
products, exports, 1901, 799; 1902, 14, 862; 1903, 482, 691; 1904, 732; 1905, 773. 

foreign markets, 1905, 102. 
imports, 1901, 792; 1902, 854; 1903, 681; 1904, 722; 1905, 762. 
inspection, 1904, 24. 
prices, 1901, 774-775; 1902, 837-838; 1903, 665-666; 1904, 706-707; 

1905, 744-745. 
sales in United Kingdom, competitors, 1903, 486. 
standards, 1904, 632-633. 
State standards, table, 1901, 695; 1902, 752; 1903, 581-582. 
statistics, 1901, 774-775, 792, 799; 1902, 752-753, 837-838, 854, 862, 

1903, 665-666, 681, 691; 1904, 706-707, 722, 732; 1905, 744-745, 762, 
773. 

value, 1905, 11. 
and use for food, 1902, 395. 

Dairying at home and abroad, article by Henry E. Alvord, 1902, 145-154. 
development of scientific basis, experiment station work, 1905, 170. 
improvements, work of experiment stations, 1902, 603-605. 
relation to crop diversification in South, 1905, 204. 

Dakotas, movement of Chinooks, note, 1901, 561, 564. 
Dam, canvas, use in Colorado potato culture, 1904, 319-320. 
Dammann, of Hanover, statement as to foot-and-mouth disease, 1902, 651. 
Damson plums, neglect by growers, market demand, and varieties, 1905, 501-503. 
Danish butter, reason for high rank, 1902, 152. 

dairy cattle, characteristics and liability to tuberculosis, 1902, 146-147. 
Darwin, tobacco crossing, experiments, 1904, 452. 
Date as promising tropical fruit, 1901, 359. 

growing, efforts at establishment, remarks, 1901, 36; 1902, 33. 
need of continued attention by Department, 1905, 301. 

palm, gardens for introduction of date growing, 1905, 299. 
Dates, American, establishment of growing, as industry, 1904, 31. 
Datura stramonium, cultivation and curing, 1903, 345; 1905, 535. 
DaveueErty, CHARLES M., article on ‘‘ Flaxseed production, commerce, and manufac- 

ture in the United States,’’ 1902, 421-438. 
“The castor-oil industry,’’ 1904, 287-298. 
“The cotton-seed industry, 1901, 285-298. 
“The industry in oil seeds,’’ 1903, 411-426. 

Dauglish method of leavening bread, remarks, 1903, 353. 
Decorative plants, specific arrangement in home adornment, 1902, 510-518. 
Decorticators, use on hemp in Kentucky, 1901, 551. 
Deer, conditions in several States and Ontario, 1905, 1905, 614-615. 
Deforestation of mountain slopes, losses, remarks, 1902, 41. 
Delaware, soils, area surveyed, 1905, 618. 
Delta region, Mississippi and Louisiana, soil and cotton, 1903, 126. 
Demonstration farms, cooperative, use in work against boll weevil, 1904, 505-506. 
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Dendroctonus brevicomis, beetle destructive to western yellow pine, note, 1902, 281. 
frontalis, pine-bark beetle, discussion, 1902, 270-275. 
minor species in relation to destruction of timber, 1902, 281. 
piceaperda, spruce-destroying beetle, discussion, 1902, 266-270. 
ponderosx, pine-destroying beetle of Black Hills, discussion, 1902, 

275-281. 
Dendrology, work of Bureau of Forestry in 1904, 1904, 59. 

Forest Service, remarks by Secretary, 1905, 57. 
Denmark, cowhouse, cleaning and care, remarks, 1902, 149. 

oleaginous seeds and nuts, imports and exports, 1903, 425-426. 
use of oil cake for cattle feed, 1902, 434. 

Denton, A. A., work with sorghum to increase sugar content, 1901, 300. 
Denver center, weather forecasting, States, 1903, 114. 

killing of grasshoppers with fungus, 1901, 468. 
Deodorant, use of formaldehyde, 1905, 481. 
Department of Agriculture. See Agriculture, Department. 
Dermanyssus galline, remarks, 1905, 146. 
Desert-land act, need of repeal, notes, 1901, 93, 96. 
Dew retting of hemp, 1901, 549. 
Dewey, Lyster H., article on “ Principal commercial plant fibers,’’ 1903, 387-398. 

“Hemp industry in the United States,’’ 1901, 541-554. 
identification of Asiatic cotton, 1904, 476. 

Diabrotica longicornis, damage to corn, 1904, 465. 
Diaspis, occurrence in Japan, 1902, 163. 
Diatomace, pollution of drinking water, discussion, structure; multiplication, 1902, 

181-182. 
Diet, average composition in United States, 1902, 397. 

fruit and nut, study of University of California, remarks, 1904, 106. 
in the Tropics, remarks, 1902, 190. 
of man, and food, investigations, 1901, 82. 
reasonable and satisfactory, discussion, 1902, 388. 

Dietaries in public institutions, article by W. O. Atwater, 1901, 393-408. 
pecuniary aspects, 1901, 405. 
recent studies, 1901, 401. 

need of pete improvement, 1901, 408. 
principal underlying inquiries, 1901, 397. 

Dietary inquiries in New York hospitals for insane, advantages derived, 1901, 403. 
public institutions, humanitarian aspects, 1901, 406. 

threefold advantage, 1901, 404. 
investigations, 1901, 82. 
standards, proposed, for adults, table, 1901, 400. 

relations to physiological demands, 1901, 398. 
studies and digestion experiments with Maine lumbermen, remarks, 1904, 106. 

Government Hospital for Insane, remarks, 1904, 105. 
need of experts, 1901, 408. 
remarks; 1902, 108; 1903, 92. 
supply of essential food constituents in fruitsand nuts, 1905, 314-316. 

Dietetics in Army and Navy, remarks, 1901, 395. 
educational institutions, 1901, 407. 

relation to reformatory and penal institutions, 1901, 394. 
Digestibility, bread, discussion, 1903, 358-361. 

food, effect of variety of materials, 1905, 316. 
fruit, discussion, 1905, 316-318. 

Digestion ee effect of preservatives in food, article by H. W. Wiley, 1903, 

artificial, treatment of food in study of preservatives, 1903, 290. 
completeness, relation to value of grades of flour, 1904, 106. 
experiments and analyses of food materials, notes, 1901, 396. 

dietary studies with Maine lumbermen, 1904, 106. 
remarks, 1903, 91. 

Digitalis purpurea, cultivation, 1905, 539. 
Dineba, or barnyard grass, use on alkali lands in Egypt, 1902, 580. 
Dip for Texas fever ticks, use of Beaumont petroleum, 1903, 506. 
ee scab, manufacturers’ objections to Government work against disease, 1903, 

Dipping cattle for control of scab disease, 1903, 505; 1904, 21, 22; 1905, 26. 
sheep for control of scab disease, order and work, 1903, 499. 

scab, objections urged, 1903, 500-502, 
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Dips, sheep scab, mixtures approved by Department, 1903, 499-500; 1905, 26. 
official and proprietary preparations, discussion, 1903, 503-504. 

Dirt road, usefulness beside surfaced road, note, 1903, 462. 
Sce also Earth roads. 

Disbursements. Sce Accounts. 
Disease, beet, epidemics, note, 1904, 29. 

cattle scab, importance of control, 1903, 504. 
cotton root, investigation, 1904, 35. 
fungoid, of boll weevil, ineffectiveness, 1901, 373. 
insects as carriers and spreaders, article by L. O. Howard, 1901, 177-192. 
spread by insects, remarks, 1905, 80. 
tobacco, new, 1904, 37. 
wilt, cotton and cowpeas, 1904, 37. 

Disease-resistant cottons, problem of development, 1902, 383. 
Diseases and boll weevil, ravages of cotton, work of Bureau of Plant Industry, article 

by B. T. Galloway, 1904, 497-508. 
animal, contagious, control, 1902, 14, 714; 1903, 491-506; 1904, 581. 

relations of Federal Government, article by D. E. 
Salmon, 1903, 491-506. 

animals, domestic, legislation, 1904, 581. 
cattle and sheep, discussion by Secretary, 1904, 21-23. 
contagious, animal. See Diseases, animal, contagious. 
cotton, Department investigation, 1904, 199. 

losses and breeding of resistant types, 1902, 229. 
study, 1904, 502-503. 

fruit, suggestions for fighting, 1904, 175-176. 
fungous, of grasshoppers, experiments, article by L. O. Howard, 1901, 

459-470. 
grapes, remarks, 1902, 411. 
indigenous, remarks on control, 1901, 20. 
insect, possibility of artificial propagation, 1901, 459. 
insects as cause and estimated losses, 1904, 474. 
plant, combating, progress, 1904, 36-37. 

in United States, review, 1901, 668-672; 1902, 714-719; 1903, 550-555; 
1904, 581-586; 1905, 602-611]. 

nature and causes, discussion, 1904, 125-128. 
sugar-beet, remedy, 1904, 29. 
wheat, losses and remedies, 1902, 224-225. 

Disease-spreading insects, lessening of damage by Entomology Bureau work, 1905, 83. 
Disinfection of stock yards, boats, cars, etc., for control of sheep scab, 1903, 498-499. 

use of formaldehyde, 1905, 480-481. 
Disk harrow, use in peach orchard, 1902, 621. 
Dismal River forest reserves, systematic forestation, 1902, J+1. 
Ditches along sand-clay road, Newbern, N. C., 1903, 264. 

irrigation, experiments lining and puddling, 1905, 119. 
difficulties of preventing losses by leakage, 1902, 235. 

Diuretin and caffein as antidote for poison camas, 1902, 22. 
Diversification farms, southern, remarks, 1904, 34. 

use in work against boll weevil, 1904, 503-6505. 
Diversified farming. Sce Farming, diversified. 
Division, Accounts, Publications, etc. See Accounts, etc. 
Dock, use as drug plant, remarks, 1905, 536. 
Docks, Portland, Oreg., 1901, 570. 

San Francisco, remarks, 1901, 568. 
Seattle, remarks, 1901, 572. 
Tacoma, remarks, 1901, 572. 

Documents issued by Department, 1902, number, 1902, 119. 
reprints by Superintendent of Documents, remarks, 1904, 114. 

Dodder, prevalence, 1903, 554; 1905, 609. 
Dopgz, Martin, article on ‘‘Government cooperation in object-lesson road work,’’ 

1901, 409-414. 
Dog, agent in transmission of disease by ticks, 1905, 165. 

tongue-worms, 1905, 147. 
field trial, prices and cost of training, 1903, 201. 

Dogs, destruction of meadow mice, 1905, 372. 
breeders’ associations, 1901, 626; 1902, 678; 1903, 523. 
development of traits by breeding, 1901, 219. 
hunting, prices, breaking and keeping, 1903, 200. 



48 INDEX TO YEARBOOKS, 1901-1905. 

Dogs, infestation with thread worms, 1905, 155, 156. 
prairie. See Prairie dogs. 
relation to spread of tapeworms, 1905, 157-160. 

Domestic animals, diseases, legislation, 1904, 581. 
Dormant period in plants, relation to health and growth, notes, 1901, 172-173. 
Douglas spruce bark weevil, injuries in forest reproduction, 1905, 253. 

seed destruction by chalcis fly, 1905, 250. 
Doves, usefulness, note, 1904, 514. 
Downing grape, history, description, and features recommending, 1901, 388. 
Draft horse, heavy, profit of breeding and essentials in selection, 1902, 457-461. 
Drain tile, stoneware, value and use in irrigated lands, 1902, 241. 
Drainage, adaptation of size and location of drains to contour of land, 1902, 233. 

and irrigation, Porto Rico experiments, 1904, 102. 
plowing, preparation for corn planting, 1903, 184. 

difficulty for water from underground source, 1902, 242. 
directions for tree seed storage, 1905, 186. 
imperfect, cause of failure with sand-clay roads, 1903, 260. 
importance in road building, 1904, 331. 
in peach orchard, note, 1902, 608. 
increase of farm-land prices in Illinois, 1905, 524. 
investigations, discussions, 1902, 77; 1903, 95; 1904, 106-112; 1905, 118-120. 

in connection with soil studies, 1901, 49. 
review by Elwood Mead, 1904, 615-616. 

for alkali lands in California, note, 1902, 51. 
irrigated lands, discussion, 1902, 234-242. 
lack, cause of alkali conditions, remarks, 1902, 236. 
necessity for proper granulation of soil, note, 1903, 168. 

in California irrigated lands, 1901, 45. 
connection with irrigation, 1901, 87. 

new field for investigation, remarks, 1902, 243. 
of rainfall, discussion, 1902, 232. 
or seepage streams, value and right of use, 1902, 239. 
lan for field near Greeley, Colo., 1902, 240. 
orto Rico experiments, 1904, 102. 

reclamation of alkali soil, value, 1902, 237, 244. 
waste lands, remarks, 1902, 231. 

relation to corn seed patch, 1902, 548. 
removal of alkali in irrigated lands, 1902, 237. 
review by Elwood Mead, 1904, 612-618. 
some engineering features, article by C. G. Elliott, 1902, 231-244. 
surveys 1n irrigated sections, discussion, 1902, 110-111. 
use in adapting soil to fruit growing, 1901, 436. 
value for reclamation of alkali soil, 1902, 244. 

in irrigation and in humid regions, remarks, 1903, 95. 
water carried off and salt removed in reclamation, 1903, 64. 

Drains, kinds for use in irrigated lands, remarks, 1902, 239. 
operation and location, 1902, 241. 
practical difficulties in construction in irrigated lands, 1902, 238. 
time for location, 1902, 242. 

Drake, Sir Francis, description of weather in California in 1579, 1902, 204. 
Dress goods, use of mohair in manufacture, 1901, 283. 
Dried fruit, freedom from San Jose scale, 1905, 79. 
Drilled corn as compared to corn in hills, 1903, 187. 
Drinking water, cause of bad odors and tastes, note, 1902, 178. 

conclusions as to analysis, remarks, 1902, 286. 
Drinks, importers, note, 1904, 40. 
Drives and walks, making, in home adornment, 1902, 509. 

relation to planting for home adornment, 1902, 504. 
Drosophila, danger of spread of typhoid fever, 1901, 189. 
Drought and heat, serious injury, 1901, 651. 

low temperatures, with damage to fruit, 1903, 529. 
effect on Mexican cotton boll weevil, 1901, 375. 

plant cells, note, 1901, 163. 
in India, relation to rainfall, 1902, 631. 
New England, remarks, 1903, 531, 532, 533. 
relief by irrigation, study, 1903, 96, 97. 
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‘Droughts, oe en 1901, 651; 1902, 702, 706, 708; 1903, 529, 531-535, 540; 1904, 
5 ; 

relation to root systems induced by abundant rains, 1902, 69. 
Drug laboratory, establishment, note, 1902, 79. 

plant cultivation, progress, article by Rodney H. True, 1905, 533-540. 
_ United States, article by Rodney H. True, 1903, 337-346. 

investigations, Bureau of Plant Industry, 1903, 33; 1905, 49: 
plants, American-grown, remarks, 1904, 31-32. 

demand for product, limited character, 1905, 540. 
neglect and its consequences, 1905, 533. 
prospects for growing, 1903, 342-343. 

substances advanced in value by preparation, imports, 1903, 341. 
Drug-producing plants, importation, discussion, with tables, 1903, 339-342. 
Drugs, adulteration, article by Lyman F. Kebler, 1903, 251-258. 

analysis for quality, two methods, 1903, 252. 
and their preparations, proposed study, 1903, 258. 
crude, curing and storing, 1903, 253-254. 
factors affecting quality, discussion, 193, 253-254. 
importance of purity, 1903, 254. 
imported, cultivation, discussion, 1905, 536-540. 
study, Chemistry Bureau, 1905, 61. 

Dry dock at Portland, Oreg., remarks, 1901, 571. 
San Francisco, remarks, 1901, 569. 
Tacoma, remarks, 1901, 572. 

farming, areas of successful practice, 1905, 430. 
crops and conditions in Colorado, 1905, 429. 
hazards and losses, 1905, 425-429. 
relation of irrigation, article by Elwood Mead, 1905, 423-438. 
remarks by the Secretary, 1902, 96; 1903, 28. 
size and requirements of farms, 1905, 437. 

Drying hemp, 1901, 548. 
Dry-land agriculture, remarks, 1903, 28; 1904, 50. 
Dryocetes evchhoffi, birch bark beetle, remark, 1903, 320. 
Duck, as vanishing game bird, discussion, 1901, 454. 

wood, and other, effect of protection, note, 1901, 458. 
woodcock, two vanishing game birds, article by A. K. Fisher, 1901, 

447-458. 
Ducks, abundance in United States, 1905; 1905, 615. 

breeding grounds, 1905, 88, 561. 
number in United States, 1890-1900, 1902, 301-303. 
production in United States, 1902, 301-303. 
protection by Texas laws, note, 1904, 89. 

Duggar, Prof. J. F., steer feeding experiment in Alabama, 1904, 536. 
Dunham, M. W., beginning of horse breeding, note, 1902, 259. 
Dunlop, Dr. J. C., investigation of dietaries, 1901, 401. 
Durum wheat, introduction into United States, and value, 1904, 27; 1905, 293. 

wheats, countries of commercial production, 1903, 329. 
Dust on roads, use of oil in laying, 1902, 440. 
Duty of water and application to soil, remarks, 1904, 107. 

in irrigation, 1903, 93. 
studies, remarks, 1901, 86. 

Dwarf banana, suggestions for planting in Porto Rico, 1901, 355. 
Dwarfing fruit trees by top working, note, 1902, 247. 

remarks, 1901, 439. 
Dye, Franklin, remarks on tuberculin test for tuberculosis, 1901, 589. 
Dyeing and printing cotton goods, use of castor oil, 1904, 287-290. 
Dyes in mohair goods, fast quality, 1901, 278-281. 

E. 

Ears, corn, relation to seed selection, 1902, 545-547. 
Earth roads, experiments and construction, 1903, 327. 

improvement, notes, 1902, 118. 
Earthquakes, records of disturbance at Washington and elsewhere, 1903, 32. 
Earthworm, staple food of woodcock, 1901, 449. 
Earthworms, relation to spread of young worms, 1905, 150. 
East, agricultural progress, 1903, 13. 

55412—Bull. 9—08——4 
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East Indies as source of cotton supply, 1901, 198. 
Dutch, burning of spices to maintain prices, 1901, 365. 

Easter-lily bulbs, problem of growing healthy stock, 1905, 304. 
Eastern States, frost as obstacle to growing castor beans, 1904, 294. 

tree planting, 1902, 134. 
Echinacea angustifolia, experiments, 1903, 339. 

demand and growing, 1905, 535. 
Echinococcus disease, preventive measures, 1905, 161. 

tapeworm, danger of transmission from dogs to men, 1905, 157-160. 
Echinorhynchus hirudinaceus, transmission, 1905, 155. 
Ectatomma tuberculata, ant enemy of boll weevil, 1904, 80. 
Editorial work, relative cost, remarks, 1901, 103. 
Education, agricultural, American institutions, remarks of Secretary, 1901, 77. 

colleges and experiment stations, lists, 1905, 568-572. 
promotion, 1905, 113. 
use of illustrative material in teaching agriculture, 1905, 257- 

274. 
in Philippines under Spanish rule, 1901, 522, 523. 
work of graduate school of agriculture, 1902, 98-99. 
in secondary and elementary schools, 1903, 86. 

See also Experiment Stations, Office. 
Bureau, discussion of centralization of rural schools, 1901, 145.. 
elementary, problem of providing in rural schools, 1901, 137. 
meteorology, interest of Department, 1904, 18. 
relation of plant physiology, remarks, 1904, 128-132. 
secondary agriculture, conclusions, 1902, 499-500. 

in agriculture, progress, article by A. C. True, 1902, 481-500. 
student assistants in Department of Agriculture, 1901, 687. 
use of Department publications by institutions, 1905, 93. 

See also Colleges; High Schools; Schools. 
Educational circles, interest in forestry, 1901, 668. 

institutions, dietetics, 1901, 407. 
movement, present, influence on agriculture, 1901, 134. 
requirements for agricultural research, 1903, 9-10. 
value of live-stock exhibitions, article by George M. Rommel, 1902, 259- 

264. 
work in road building, remarks, 1903, 462. 

Edwards, W. C., conclusion as to tuberculin test, 1901, 588. 
Eelworms, transmission, 1905, 150. 
Egg and poultry industry, distribution and magnitude, article by George F. Thomp- 

son, 1902, 295-308. 
statistics, 1901, 782-784. 

collecting, destruction of bird life, remarks, 1902, 208. 
ostrich, food value, note, 1905, 406. 

laying and incubation, 1905, 400-402. 
product of United States in 1899, comparison with other products, 1902, 299. 

Eggs, color influence on demand, 1904, 424. 
consumption, discussion, 1902, 303. 

per capita, New York and United Kingdom, 1902, 304-308. 
exports, 1901, 799; 1902, 304-308, 862; 1903, 691; 1904, 732; 1905, 773. 
high price in Honolulu, note, 1901, 75. 
imports, 1901, 792; 1902, 304-308, 854; 1903, 681; 1904, 722; 1905, 762. 

of United Kingdom, 1902, 306-308. 
keeping for market, 1902, 848. 
number per hen laid annually, 1904, 529. 
pheasant and quail, importation, 1904, 88. 
prices in Hawaii, note, 1901, 517. 

wholesale on leading United States markets, 1901, 784; 1902, 347, 847; 
1903, 675-676; 1904, 716-717; 1905, 755. 

production and prices, 1904, 186. 
quantity and value of exports and imports, 1862 to 1902, table, 1902, 206. 
sales in United Kingdom, competitors, 1903, 486. 
silkworm, aa and distribution in United States, notes, 1903, 138, 142, 

; profit of raising, 1903, 140. 
statistics, 1902, 296-298; 1903, 304-308. 
value and use as food, remarks, 1902, 396. 
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Eggs, wood duck, note, 1901, 455. 
woodcock, description, 1901, 449. 

Egypt as competitor in cotton production, 1901, 204. 
source of cotton supply, 1901, 199. 

climate, and products, remarks, 1902, 573. 
crops for reclamation of alkali lands, article by T. H. Kearney and T. H. Means, 

1902, 573-588. 
irrigation and water supply, 1902, 632-634. 

improvement and great increase of crops, 1902, 574-576. 
study of irrigation, by Department agent, 1902, 111. 

Egyptian cotton, American grown, remarks, 1901, 36. 
boll weevil attack, remarks, 1902, 85, 384-385. 
disadvantages in production, 1903, 123. 
experiment in breeding in South Carolina, 1902, 382. 
growing, experiments, 1905, 38. 
imports and problem of breeding, remarks, 1902, 230. 
imports and uses, 1903, 389-390. 
improvement by seed selection, notes, 1902, 379, 380. 
output, note, 1903, 122. 
seed, advantage for oil making, 1901, 295. 
varieties, introduction and establishment, 1903, 30. 

Government, proclamation against American cotton seed, 1904, 191. 
irrigation, studies, 1903, 97. 

Eider duck, breeding place, lease by Audubon Society, 1905, 617. 
Exprivge, M. O., review of State road legislation and appropriations, 1901, 679-680; 

1903, 569-572; 1904, 610-612. 
Electricity, use, possible in production of nitrogen for fertilizers, 1902, 336. 
Eliot, President, Harvard, statement of objects of education, 1902, 499-500. 
Elk, and other animals on public lands, need of more money, 1903, 83. 

conditions, 1905, United States, 1905, 615. 
preserve, establishment in California, 1904, 90. 

Elkington, Joseph, expert in locating drains, remarks, 1902, 242. 
Enuiotr, 0. G., article on ‘‘Some engineering features of drainage,’’ 1902, 231-244. 
Ellison, T. E., dairy farm, management, 1902, 359. 

Thomas, statistics and estimates of cotton, 1901, 199. 
Elm, American, use in home adornment, details, 1902, 511. 
Embankments, two forms in use in check system irrigation, 1903, 248. 
Embryos, adventive, occurrence in citrus hybridization, 1904, 226, 227. 
Empusa, comparison with mucor as insect killer, 1901, 462. 

gryllt, enemy of grasshoppers and caterpillars, 1901, 459. 
Energy, calories, average per person per day, 1901, 405. 

human, relation of food study in calorimeter, 1904, 209. 
Engineering, agricultural, discussion by Secretary, 1901, 88; 1902, 113-114; 1903, 97-98; 

1904, 110-111. 
drainage features, some, article by C. G. Elliott, 1902, 221-244. 
field, engage problems, 1902, 242. 
highway, instruction, importance, 1905, 109. 
or designing, farm, relation of forestry, 1904, 255. 
rural and farm machinery, study, remarks, 1904, 97. 
surveys, etc., cost in road building, 1904, 337. 

Engineers, commission, administration of road improvement, 1903, 456. 
England, feeding of oil cake, 1902, 433. 

licorice culture, note, 1903, 344. 
shipments of chilled beef from Argentina, 1904, 277. 

English breeder, relation to development of thoroughbred, 1904, 532. 
Entire wheat flour, value and use as food, 1902, 398-399. 

Graham and standard patent flours, discussion, 1903, 354-358. 
Entomological exhibit, Louisiana Purchase Exposition, 1904, 85. 
Entomologist, economic, problem in losses to crops, etc., note, 1904, 474. 

value of Japanese flowering tree, 1902, 160. 
Entomologists, economic, association, National, 1905, 579. 
Entomology, Bureau, organization and duties, 1903, 511; 1904, 541; 1905, 565. 

relation to control of insects injurious to forests, 1905, 256. 
work for control of cotton insects, 1904, 197-198, 199. 

review by Secretary, 1903, 73-79; 1904, 78-86; 1905, 75-83. 
Division, direction of silk culture investigation, 1903, 144, 145. 

minor work of 1901, and work for 1902, 1901, 99. 
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Entomology, Division, organization and duties, 1901, 613; 1902, 663. 
recommendations of bureau organization, 1903, 108. 
study of Mexican cotton boll weevil in Texas, 1901, 370. 
use of cultural methods against cotton boll weevil, 1903, 214. 
work against cotton boll weevil, 1903, 104, 105, 210-211. 

review by Secretary, 1901, 12, 96-99; 1902, 80-90. 
Entomophthoree, fungi, studies and experiments, 1901, 459-461. 
Environment, influence on composition of plants, article by H. W. Wiley, 1901, 299- 

318. 
Erastria scitula, enemy of black scale, remarks, 1901, 98. 
Ergometer, bicycle, use in calorimeter experiments, 1904, 212. 
Erosion of soil, influence of forest in prevention, 1901, 333. 

relation to grazing in West, 1901, 345. 
See also Soil washing. 

Eskimo curlew, migration, length, 1903, 376. 
Eucalypts for timber in California, culture, note, 1902, 142. 
Eucommia ulmoides, possibility of culture for rubber, remarks, 1901, 363. 
Eulecanium nigrofasciatum, description, remedies, etc., 1905, 340-341. 
Euphagus cyanocephalus, eating of fruit, 1904, 248. 
Euphrates basin, irrigation, 1902, 634. 
Euproctis chrysorrhoea. See Moths, brown-tail. 
Eupsalis minuta, oak timber-worm, description, life history, injuries, 1903, 323-324. 
Europe, foot-and-mouth disease, outbreaks and management, study and losses, 1902, 

. 647, 648-654. 
lessons in irrigation for United States, 1901, 88. 

European investigation of dietaries, remarks, 1901, 401. 
Evans, Watrer H., article on ‘Agricultural investigations in the island possessions 

of the United States,’ 1901, 503-526. 
Evaporation and seepage as factors in water supply of rivers, 1901, 87. 

, from water surface, variation, remarks, 1903, 282. 
influence of forests, discussion, 1903, 281-283. 
loss of water from Southern soils, 1903, 159. 
rates on mulched and unmulched soils, comparison, 1903, 160. 
relation to river-stage forecasting, 1905, 239. 
transpiration, seepage, etc., explanation of terms, 1903, 280-281. 

Everglades, Florida, drainage problem, 1904, 109. 
Evergreen plants, effect of watering during resting period, 1901, 172. 

trees and shrubs, use in home adornment, 1902, 513. 
growing for forest planting, 1905, 186-190. 

Excelsior White Schonen oats, introduction into United States, and value, 1905, 294. 
Excreta, disinfection and care for prevention of typhoid fever, 1901, 186. 

relation to spread of disease, notes, 1901, 178. 
Excretory products, human, measurement, 1904, 210. 

of human body, relation to food, 1904, 205. 
Experiment station, Guam, recommendation by Secretary, 1904, 104. 

Hawaii, appropriations, etc., 1901, 72, 74; 1902, 104-106, 115; 
1903, 89; 1904, 102; 1905, 115. 

establishment and work, 1901, 516, 517. 
remarks of Secretary, 1901, 72. 

Indiana, result of tests of distances between corn rows, 1903, 188. 
Maryland, proposed soil investigation, 1901, 49. 
Porto Rico, appropriation and location, 1901, 75, 509; 1902, 106, 

115; 1903, 90; 1904, 102; 1905, 116. 
South Dakota, work in crop rotation, 1903, 450-452. 
work, discussion, 1904, 99-101. 

features, 1905, 170-171. 
influence on culture of field crops, article by J. I. Schulte, 

1905, 407-422. 
practical results, some, article by W. H. Beal, 1902, 589-606. 
recognition, note, 1901, 68. 

stations, agricultural, in United States, list, officials, etc., 1901, 616; 1902, 
666-670; 1903, 516-518; 1904, 546-548; 1905, 570-572. 

Alaska, appropriations, remarks, 1902, 115. 
work, remarks, of Secretary, 1901, 96; 1902, 103; 1903, 

87-89; 1904, 99-101; 1905, 114-115. 
and Agricultural Colleges, Association, officials, 1902, 851; 1903, 

519; 1904, 549; 1905, 573. 
Government farms in Philippines, note, 1901, 525. 
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Experiment stations, breeding of ladybird enemy of San Jose scale, 1902, 170. 
wheat, note, 1902, 223. 

cooperation in animal breeding and feeding study, 1904, 527. 
with Department, 1901, 69; 1902, 590; 1904, 51-52. 

; standing committee, 1904, 94. 
cooperative work of Bureau of Plant Industry, 1903, 23. 

with Agrostologist, 1901, 31. 
data regarding sugar beets, 1901, 314. 
extension of work, 1905, 172. 
Illinois and Kansas, work in corn breeding, 1902, 220, 221. 
in new tropical territory, remarks, 1901, 29. 

Porto Rico, Spanish and United States, 1901, 508. 
investigation of irrigation in humid climates, 1901, 87. 
Office, distribution of publications to farmers’ institute lec- 

turers, 1903, 153. 
nutrition investigations, cooperation, note, 1903, 347. 
organization and duties, 1901, 612; 1902, 664; 1903, 

512; 1904, 542: 1905, 566. 
problems of irrigation in dry-land farming, 1905, 438. 
relations to farmers’ institutes, note, 1901, 81; 1903, 

150, 151, 153. 
work, review by Secretary, 1901, 11, 66-88; 1902, 93- 

115; 1903, 84-99; 1904, 93-113; 1905, 112-120. 
publications, remarks, 1905, 178. 
relation to introduction of varieties of fruit, 1901, 433. 

soil survey work, remarks, 1902, 47. 
relations to Department of Agriculture, article by E. W. Allen, 

1905, 167-182. 
Spanish in Philippines, 1901, 523. 
State, cooperation with Bureau of Plant Industry, 1904, 51-52. 
tests as to time for corn planting. 1905, 184. 
training of farmers’ institute lecturers, 1903, 154. 
work in crop rotation, 1903, 448. 

Experimental work with insecticides, 1903, 79. 
Experimentation, agricultural, cooperation, 1905, 175-176. 
Experiments against boll weevil, plan of operation, 1903, 210. 

in agriculture in Illinois, remarks, 1901, 68. 
determining effect of food preservatives, 1903, 290-301. 

Experts, agricultural, overwork, remarks, 1902, 96. 
Export animals, and vessels, inspection in 1902, 1902, 835. 

inspection service, 1901, 18, 19; 1904, 19-20. 
cattle trade, danger from cattle scab, 1903, 504. 
farm products, values and quantities, and proportions, 1903, 481-483. 
food, examination, remarks, 1901, 59. 
tobaccos, improvement, remarks, 1904, 77-78. 
trade, fruit, effect of Department work on shipments, 1904, 44. 

investigations, 1904, 44. 
importance and experiments for development, 1902, 721. 

relation to horse market, 1904, 530-531. 
Exporters, foreign, attitude toward food inspection in United States, 1904, 160. 
Exports, agricultural, average prices, 1901, 809-810; 1902, 873-875. 

products, statistics, 1901, 799-805; 1902, 862-870; 1903, 484-485, 
680-700; 1904, 731-741; 1905, 773-782. 

American, inspection, purpose, 1904, 154-155. 
animals and animal products, remarks, 1904, 19-20. 
apples, influence of cold storage and increase, remarks, 1903, 237. 
Argentina, remarks with statistics, 1904, 276, 280. 
castor beans and oil from India, 1904, 298. 
cotton from United States, 1870-1900, 1901, 202. 
cotton-seed oil and oil cakes, discussion, 1901, 295. 

cake, remarks, 1901, 289-290. 
domestic, excess over imports, remarks, 1903, 11. 
eggs and poultry, discussion, 1902, 304-308. 
farm products, conspicuous classes, 1903, 484-485. 

remarks by Secretary, 1902, 116; 1903, 11; 1904, 12-13; 1905, 13. 
flour from Pacific coast, 1901, 577, 578, 579. 
food inspection, remarks, 1905, 59. 
forest products, statistics, 1903, 72, 
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Exports, hogs, number, value, etc., 1902, 845-847; 1903, 691; 1904, 714-716; 1905, 773. 
loss to Department by lack of better pay, 1902, 76. 
oleaginous seeds and nuts, several countries, 1903, 421, 423, 424, 425, 426. 
raisins, 1902, 415. 
wheat from Pacific coast, 1901, 576. 

See also Corn; Wheat; Oats; Barley; Rye; Potatoes; Hay; Cotton; Horses; 
Mules; Cattle; Sheep; Hogs, etc. 

Exposition, Lewis and Clark, forestry exhibit, remarks, 1905, 636-637. 
fruit exhibit, remarks, 1905, 620. 

St. Louis, apple and other fruit scores, 1904, 420, 420-421. 
boys and girls’ corn exhibit, 1904, 98. 
butter score, 1904, 418. 
cigar tobacco, grand prize, note, 1904, 77. 
corn exhibit, 1904, 98, 489-491. 
corn-growing contest, 1904, 489, 491. 
Department exhibits, 1904, 61, 85, 97. 
entomological exhibit, 1904, 85. 
exhibit of agricultural colleges, 1904, 97. 
forest exhibit, remarks, 1904, 61. 
forestry exhibit, 1904, 593. 

Eye diseases, flies as carriers, notes, 1901, 190. 

F. 

Fabric, mercerized cotton, character and use, remarks, 1901, 197. 
Factories, beet-sugar, of the United States, table, 1901, 492, 493. 
Fairchild, David G., introduction of Jordan almond, note, 1902, 479. 
Fairs, foreign, relation to dairy industry, 1902, 153-154. 

State, secretaries, list, 1902, 671. 
Fall planting of apple trees, remarks, 1901, 597. 

plowing, value in cultivation of corn, 1903, 183. 
Fallow, summer, use for suppression of insects, 1905, 469. 
Fallowing, summer, use in dry farming, 1905, 426. 
Famine, in India, relation to rainfall, 1902, 631. 
Farm animals and their products, statistics, 1901, 771-787; 1902, 831-849; 1903 

659-676; 1904, 700-717; 1905, 732-755. 
national stock, 1903, 12. 

See also Animals; Live Stock; Cattle; Horses, etc. 
arid region, proper irrigation, 1903, 247. ; 
Arlington, improvement, remarks by Secretary, 1901, 33; 1904, 51. 
barns, ventilation and lighting, 1904, 110. 
boys, opportunity for participation in stock-judging contests, note, 1902, 263. 
buildings and machinery, need of expert, 1904, 112. 

remarks by Secretary, 1902, 114. 
capital, increase, discussion by Secretary, 1904, 13-14. 
conditions and farm methods, benefits of study, 1902, 345. 
forest planting, relations of Department of Agriculture, 1904, 269-270. 
implements, general statistics, 1902, 124. 
labor and machinery, notes, 1904, 97. 

scarcity, note, 1905, 517. 
lands, abandoned, problems of tree planting, 1902, 135. 

price depressions, 1905, 518. 
prices, illustrative local conditions, 1905, 521-530. 

increase as result of improvements, 1905, 515. 
rates of advance in prices, 1905, 530. 

laterals for irrigation, locating, 1908, 243-245. 
life, encouragement of interest, 1904, 25. 
machinery and motive power, remarks, 1904, 111-112. 

study, remarks, 1904, 97. 
management and forest planting, article by George L. Clothier, 1904, 255-270. 

distribution of types, 1902, 349-353. 
in United States, systems, article by W. J. Spillman, 1902, 343-364. 
office, object of work, 1904, 52. 
study and demonstration, experiments, 1903, 44. 
work, office in Bureau of Plant Industry, 1902, 15. 

mapping and keeping of records, note, 1903, 184. 
mechanics, interest of agricultural colleges, 1903, 98. 

? 
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Farm, model, article by W. J. Spillman, 1903, 363-370. 
dairy, cows and their feed, 1903, 365, 369-370. 
hands employed and methods, 1903, 365. 
prairie, tree planting, 1904, 262-263. 
systematic management and sale of products, 1903, 364. 

money value of game, 1904, 515-516. 
neglectful practices as cause of insect outbreaks, 1905, 473. 
planting, trees and methods, 1904, 263-266. 
power, new sources, suggestion, 1903, 98. 
practice, control of field crop insects, article by F. M. Webster, 1905, 465-476. 

improvements, review by W. J. Spillman, 1905, 628. 
prices, effect of movement of population from farms to cities, 1905, 517. 

increase, ten classes of farms, 1905, 512. 
production, magnitude, 1903, 12. 

United States, surplus, 1903, 10. 
products, annual value and insect damage, estimates, 1904, 461. 

competitors of United States in selling, 1903, 485-490. 
destination of surplus, 1903, 483-485. 
1904, estimates of aggregates, 1904, 12. 
exports, value, 1905, 13. 
foreign trade, discussion by Secretary, 1904, 12-13. 
general statistics, remarks, 1902, 124. 
German imports, statistics, 1903, 71. 
imports, 1905, 14. 
increase of value from farm to port, 1903, 479-480. 
inspection in boll weevil quarantine, 1905, 76. 
leading crops, values and losses by insects, 1904, 464. 
marketing, influence of color, appearance, and name, discussion, 1904, 

417-434. 
storage and utilization, advances, 1902, 601. 
See also Agricultural products. 

progress, better distribution, remarks, 1903, 13. 
relation to factory, remarks, 1904, 161. 
surplus, exportation, 1904, 12; 1905, 13. 

nation’s, article by George K. Holmes, 1903, 479-490. 
tenancy, effect on crop rotation, 1902, 530. 
transportation, table, 1901, 690. 
values, factors of influence, article by George K. Holmes, 1905, 511-532. 

increase, 1905, 17-20. 
uses of timberland, 1904, 260. 
work, season 1902, notes, 1902, 699-711. 

Farmer, aid by work of investigator, discussion, 1902, 344-345. 
American, problems, 1904, 161. 
Argentine, characteristics, 1904, 272. 
benefit of growing sugar beets, 1901, 495. 
benefits from game protection, article by T. S. Palmer, 1904, 509-520. 
Boys and Girls’ League, Texas, development, 1904, 494. 
economic position, remarks by Secretary, 1905, 20, 121-122. 
education essential to success, remarks, 1904, 131-132. 
elements of success and problems involved, 1902, 343. 
honesty and buyers’ fancies as influences in preparing for market, 1904, 434. 
knowledge and power in crop management, remarks, 1904, 124-125. 
lessons on marketing from consumers’ fancies, 1904, 433. 
need of knowledge of soil analysis, 1903, 445, 446. 
North Carolina, benefit by leasing of shooting privileges, 1904, 519-520. 
problems in growing sugar beets, 1901, 489. 
progressive, essentials, discussion, 1903, 444. 
protection of property by game laws, 1904, 512-513. 
relation of Audubon societies, article by Henry Oldys, 1902, 205-218. 

scientist, 1903, 446. 
to plant physiology, notes, 1904, 128, 129. 

small, difficulties in Argentina, 1904, 285-286. 
speech at good roads meeting and effect, 1904, 325-326. 
story, illustrating value of nature study, 1901, 151. 
study of physical geography and geology, 1903, 442. 

Farmers, advantages of forest methods, 1904, 591-592. 
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Farmers, Argentine, tenure of land and quality of work, 1904, 281. 
attitude toward crop rotation, 1902, 531. 
balance of trade, remarks, 1903, 11. 
bank deposits, 1905, 16-17. 
banks, establishment, 1905, 15-16. 
benefits from hunters, visitors, etc., 1904, 517. 

of game protection, plans for securing, 1904, 518-520. 
boys and girls’ clubs, formation and work, 1904, 98. 
breeding methods in use, 1901, 229. 
Bulletins, list, 1901, 683, 684; 1902, 739. 

notes, 1903, 101, 103. 
numbers distributed, remarks, 1901, 102; 1902, 120; 1905, 91. 

children, instruction in agriculture, 1904, 98-99. 
cooperation in cattle fattening experiments, 1902, 606. 

of Department in cotton cultivation, 1904, 32, 78. 
economic independence, 1905, 15, 515. 
failure to plan tree planting on woodlots, 1904, 258. 
financial progress and well-being, 1904, 14-15. 
importance of bobwhite as source of revenue, remarks, 1903, 200, 201. 
institute, dissemination of agricultural information, 1905, 180. 

Macoupin county, Ill., methods for securing attendance, 1904, 
489-491. 

specialist, duty, 1903,-150. 
work in efforts against cotton boll weevil, 1904, 504, 508. 
workers, American association, organization, officers, 1903, 149, 

519; 1904, 549; 1905, 573. 
institutes, aid, 1905, 114. 

~ article by John Hamilton, 1903, 149-158. 
assistance to farmers’ boys, 1903, 155-157. 
attendance, number of meetings, etc., 1903, 152. 
common features, 1903, 150-151. 
growth of interest and State appropriations, 1903, 151-152. 
improvement, discussion, 1903, 157-158. 
lecture force, 1903, 152-153. 
management and cost, discussion, 1903, 154. 
need of trained workers, remarks, 1901, 80. 
officials, 1901, 621; 1902, 672-753; 1903, 519; 1904, 549; 1905, 578. 
remarks and statistics, 1902, 753-754; 1903, 580; 1904, 633-634; 

1905, 650. 
remarks of Secretary, 1901, 79; 1902, 102; 1903, 87; 1904, 99; 

1905, 114. 
subjects for work, suggestion, 1903, 158. 
training of lecturers, 1903, 153-154. 

interest in bird protection, discussion, 1902, 216-218. 
lack of adaptability, 1905, 517. 
mistakes and unfortunate conditions, 1903, 448. 
national associations, 1902, 673. 

Congress officers, 1901, 637; 1902, 689; 1903, 525; 1904, 556; 1905, 580. 
practical, soil problems, article by E. C. Chilcott, 1903, 441-452. 
protection against fraud, experiment station work, 1902, 605. 
rights as to killing of game on lands, 1904, 511. 
State organizations, miscellaneous, 1902, 673. 
sugar-beet growers, number, 1903, 400. 
suggestion as to growing macaroni wheat, 1903, 334. 
United States native, movement from homes, 1904, 353-354. 
wealth and well-being, remarks of Secretary, 1905, 9-14. 

production, discussion by Secretary, 1904, 10-12. 
weather forecasts by rural free delivery, 1901, 16. 

Farmhouse, grouping of trees, 1904, 268. 
location, relation of tree planting, 1904, 266. 

Farmhouses and buildings, notes, 1904, 110. 
Farming, arid, study and improvement, 1905, 421. 

better, effect on prices of farm lands, 1905, 515. 
diversified, advantage of southern climate, 1905, 201, 203. 

animal production as a factor, 1905, 204-207. 
in cotton belt, articles, 1905, 193-218. 
types for Alabaina and Mississippi, 1905, 201. 

dry. See Dry farming. 
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Farming, education. See Agriculture; Schools, etc. 
general, article by W. J. Spillman, 1904, 181-190. 

relation of sugar beets, article by C. O. Townsend, 1903, 399-410. 
improved-methods and systems of culture, 1902, 597-600. 
increase in importance in Argentina, 1904, 280. 
intensive and extensive contrasted, 1904, 171-172. 
methods, statistical investigation, remarks, 1902, 93. 
object lessons and working plans, 1902, 16. 
ostrich, in Arizona, article by Watson Pickrell, 1905, 399406 
population, statistics as to schools and illiteracy, 1901, 136. 
relation to other vocations, 1905, 531-532. 
requisites, statement, 1904, 181-190. 
successful, remarks on relation of education, 1901, 134. 
sugar beet, improvement of land and methods, 1901, 496. 
vocation, some requirements, 1904, 163. 

Farm-management work, 1905, 50. 
Farms, classification, 1905, 18. 

demonstration, cooperative, use in work against boll weevil, 1904, 32, 78-79, 
505-506. 

establishment, 1903, 36. 
use in work against cotton boll weevil, 1904, 32, 78-79. 

diversification, aims, 1905, 197. 
Southern, remarks, 1904, 34. 
use in work against boll weevil, 1904, 503-505. 

experimental, boll weevil studies, 1905, 75. 
general purpose, increase in value, 1908, 20. 

statistics, remarks, 1902, 124. 
Government, and experiment stations in Philippines, note, 1901, 525. 
model, in Philippines, establishment and work, 1901, 523. 
“one man,’’ in the South, 1902, 16. 

_ price and net profit, 1905, 513. 
small, adaption of intensive fruit growing, 1904, 170-171. 
typical, discussion, 1902, 354-364. 
wealth production, 1905, 12. 

Farmstead, forest planting, special advantages, 1904, 266-269. 
Fasnach, E., shipment of silk cocoons, 1903, 139. 
Fat, presence in fruits, note, 1905, 312. 
Fats, animal, discussion, 1903, 412-413. 

value and use as food, 1902, 396, 402. 
variation in satisfactory diet, 1902, 388. 

Fayum, Egypt, location, irrigation, and crops, 1902, 574, 578. 
Feathers, ostrich, classes, price, and meaning of trade names, 1905, 403. 
Federal forest reserves, preparation of working plans, 1901, 64. 

Government, power for control of sheep scab, 1903, 498. 
relation to control of contagious diseases of animals, article by 

D. E. Salmon, 1903, 491-506. 
Feed, cattle, oil cake, use and preferences, remarks, 1902, 432, 433, 434. 

for cows, model farm, 1903, 365-366. 
production of corn in Argentina, 1904, 283-284. 
use of grape pomace, 1904, 378. : 

Feeding animals, determination of effect of food preservatives, 1963, 290. 
improvements, 1902, 602. 

corn, to cattle, growing favorable opinion in Argentina, 1904, 275. 
dairy cattle, wasteful, in America, note, 1902, 150. 

cows, discussion, 1902, 149-150; 1903, 365-366. 
experiment with steers in Alabama, remarks, 1904, 536. 
investigations, work of Bureau of Animal Industry, article by D. E. Sal- 

mon, 1904, 527-538. 
mixtures for roses and other forcing house crops, formule, 1902, 558. 
on live-stock farm, 1902, 356, 357, 358. 
pulp of sugar beets, remarks, 1901, 497. 
stuffs, commercial and condimental, inspection, note, 1904, 91. 

gains in use, remarks, 1904, 95. 
inspection by experiment stations, remarks, 1902, 95. 

system for dairy cows, changes, 1903, 366. 
with commercial fertilizers, discussion, overfeeding, 1902, 557. 

Feeds, green, keeping and feeding, remarks, 1905, 170. 
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Fence, lines, objection to growing trees, 1904, 266. 
ostrich farm, remarks, 1905, 405. 
posts, preservative treatment, 1903, 439. 

reinforced cement, study by Roads Office, 1905, 110. 
roofs, etc., use of concrete, 1904, 68. 
treatment for preservation, notes, 1903, 432, 433. 
use of living trees, notes, 1904, 260, 261. 

wire investigation, 1905, 109. 
Fermentation, loss of bread in making, 1903, 352. 

slow, of wines, 1904, 372. 
tobacco, improved methods, remarks, 1901, 54; 1903, 66; 1904, 75; 

1905, 74. 
Ferments, formation in seed, note, 1901, 175. 
Fernow, Dr. B. E., statement regarding timber-testing of Department of Agriculture, 

1891, 1902, 534. 
Ferret, method of catching prairie dog, 1901, 262. 
Fertility, land, building up, by dairy, 1904, 183. e 

soil, methods of maintenance, 1905, 71. 
Fertilization and cultivation of peach orchards, article by M. B. Waite, 1902, 607-626, 

methods, Darwin’s study, 1905, 385. 
of peach orchard, discussion, 1902, 621-626. 

the soil in home adornment, 1902, 517. 
Fertilizer factories, use of cotton-seed meal, 1901, 292. 

overapplication, note, 1901, 172. 
potash from grinding rock, study by Roads office, 1905, 110. 
requirements, tests, Soils Bureau methods, 1905, 71. 
use of castor pomace, 1904, 291. 

cotton seed, notes, 1901, 289-290. 
grape pomace, 1904, 378. 

Fertilizers, commercial, feeding roses, 1902, 557. 
for apple orchard, 1901, 601. 
map showing relation of value of crops, 1902, 352. 
relation of live-stock farming, 1902, 353. 

corn growing, discussion, 1903, 181-183. 
dark tobacco, Virginia, 1905, 222-227. 
experiment station work, discussion, 1902, 591-593. 
for grapes, remarks, 1902, 410. 

hemp, 1901, 544. 
lettuce as special crop, 1902, 569. 
roses and forcing house crops generally, formule, 1902, 558-559. 
special crops, article by A. F. Woods and R. E. B. McKenney, 1902, 

553-572. 
composition, tables of analyses, 1902, 571-572. 

formule for forcing-house crops, 1902, 558-559, 566-570. 
improvement in use, work of New Jersey Experiment Station, 1902, 95. 
influence on yield and composition of beets, Wisconsin data, 1901, 316. 
low estimate of manure in Western States, 1903, 447. 
mineral, use on chrysanthemums, 1902, 562, 563, 564-566. 
mixing, use of cotton-seed oil cake, note, 1901, 296. 
movement in soils, method of trading, 1902, 67. 
scarcity, relation to food supply, observation of Liebig, 1902, 334. 
sugar-beet, remarks, 1904, 28-29. 
tobacco, comparison of home-mixed with factory, 1905, 226. 

Virginia experiments, composition and cost, 1905, 225-226. 
use, reports in connection with crop rotation, 1902, 529-530. . 

Fertilizing orchards, quantity and kind of material, 1904, 175. 
soils in California, problems, note, 1901, 45. 

Fescuc, meadow, growing and handling of seed, 1901, 244. 
Fever, splenetic, or Texas, in cattle, discussion, 1903, 505-506. 

Texas, ae aa supervision, and dipping, 1903, 19. 
See also Texas fever. 

typhoid, source and protection, 1901, 178. 
. yellow, spread by insects, discussion, 1901, 190. 

Fiber, agave, use among Mexicans, remarks, districts of production, 1902, 318. 
cotton, relation of character to soil, note, 1903, 126. 
flax, cultivation and use, 1902, 421-422. 
goat, influence of food and care of goats, 1901, 278. 
long-staple cotton, strength, remarks, 1903, 131. 
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Fiber, mohair and wool, comparison, 1901, 273. 
plant in Texas, discovery, 1901, 108. 
plants, American, studies, 1901, 28; 1903, 34. 

diseases, 1904, 586; 1905, 610. 
See also Cotton diseases. 

experiments in Porto Rico and Hawaii, 1903, 90; 1904, 103. 
investigations, remarks, 1904, 50. 
like hemp, note, 1901, 541. 

yield, uniformity in length and strength, 1902, 379, 380, 381. 
Fibers, animal, exports, 1902, 862; 1903, 691; 1904, 732; 1905, 773. 

See also Silk; Wool; Hair. 
aa Manila, sisal, New Zealand hemp, mauritius, istle, discussion, 1903, 394- 

plant, commercial, principal, article by Lyster H. Dewey, 1903, 387-398. 
raw, extent of use and importation in United States; classification, 1908, 387. 
soft, flax, hemp, and jute, 1903, 390-394. 
statistics. See Cotton; Wool, etc. 
vegetable, imports, statistics, 1903, 683; 1905, 764. 

ee also Cotton; Hemp, etc. 
Field crops, damages by meadow mice, 1905, 368. 

data, important, 1901, 692, 693; 1902, 755-757. 
diseases, review, 1901, 670; 1902, 717-718; 1905, 606. 
insects injurious, study, 1905, 81. 
seed, quantity to sow per acre, 1901, 692-694; 1902, 755-757. 

engineering, suggestions in drainage, 1902, 242. 
mice. See Mice. 
operations, Bureau of Soils, publication of advance sheets, 1903, 62. 
peas, Canadian, seed, growing and handling, 1901, 242. 

suggestion for improvement by breeding, 1901, 223. 
study of soils by farmer, 1908, 445. 
trials for dogs in hunting bobwhite, 1903, 200. 
work of Bureau of Soils, western division, 1901, 44. 

road construction, cooperative, remarks, 1903, 99. 
Field-crop insects, farm practice in control, article by F. M. Webster, 1905, 465-476. 
Fig fertilizing insect, discussion, 1902, 83. : 

introduction, 1905, 77. 
work, 1903, 74. 

protection in cold regions, methods, 1901, 438. 
Smyrna, establishment of orchards in United States, 1901, 96. 

introduction into California, remarks, 1901, 673. 
production in California, note, 1904, 82. 

Filaria immitis, transmission to dogs by mosquitoes, 1905, 155. 
Filariasis, disease, mosquitoes as carriers, 1901, 190. 
Filatures, establishment, relation to silk culture, 1903, 140, 141. 
Filipinas, Real Compaiiia, character and operations, remarks, 1901, 521. 
Filler system in peach orchards, remarks, 1902, 609-610. 

tobacco districts, investigations, 1902, 75. 
production and value in 1901, 1903, 66. 

tobaccos, supply and prices, 1904, 435. 
Filtration, effect upon pollution of water by alge, 1902, 184. 
Finch, house, enemy of fruit grower, 1901, 109. 

or linnet, injury to fruit, and nature of food, 1904, 246-248. 
Fir, red, use for telephone cross-arms, 1905, 455. 
Fire, losses, weather records in suits, 1903, 308. 

rule in logging contracts, note, 1901, 474. 
Fires, forest, causes and injury, note, 1901, 475. 

investigations by Bureau of Forestry, 1903, 52. 
1904, note, 1904, 60. 
relation of insects, 1903, 76. 
review for year, 1902, 724; 1903, 561; 1904, 592; 1905, 642. 

See also Forest. 
Firewood, production from brush land in Nebraska, 1901, 210. 

rules tor cutting, in work at Sewanee, Tenn., 1901, 474. 
Firing woods of the range in the western mountains, 1901, 346. 
Fish, packing, use of cotton-seed oil, note, 1901, 287. 

preserved, value for food as compared with fresh fish, 1902, 394. 
use against mosquito, note, 1901, 183. 
value and use as food, discussion, 1902, 393-395. 
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Fisuer, A. K., article on ‘‘Two vanishing game birds—the woodcock and: the wood 
duck,’’ 1901, 447-458. : 

Flags, Weather Bureau, explanations, 1903, 119-120. 
Flakes, corn, color of cob'in manufacture, 1902, 547. 
Flavor, butter, importance, 1904, 418. 

fruit, impairment in handling, 1905, 360. 
remarks, 1905, 308. 

Flax, Argentine, 1904, 284-285. 
change in use in United States, note, 1903, 411. 
character, 1903,.387. 
comparative use in Europe and United States, 1901, 194. 
cotton, and wool, consumption, comparative statistics, 1901, 193-194. 
crop rotations in several States, 1902, 525. 
cultivation and foreign seed, 1903, 27. ; 
culture, improvement, new varieties, etc., 1905, 415. 
diseases, 1902, 718; 1903, 554; 1904, 586; 1905, 610. 
growing and handling of seed, 1901, 251. 
imported seed and improved handling, remarks, 1903, 34. 
imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 764. 
loss from wilt disease, note, 1905, 294. 
New Zealand, remarks, 1902, 822. 
origin, extent of use, growing, handling, and uses, 1903, 390-392. 
straw, utilization, remarks, 1902, 23. 
wilt disease, note, 1903, 391. » 

Flaxseed, acreage, etc. See Flaxseed statistics. 
and cotton seed, in United States, discussion, 1903, 411. 

production, 1903, 416. 
commercial movement and crushing in mills, 1902, 428-430. 
crop, changes in area of production, 1902, 425-427. 

of certain countries, 1901-1903, 1904, 702. 
cultivation, development, 1903, 413-414. 

in United States, statistical history, 1902, 427-428. 
early importations into United States, 1902, 423. 
exports, 1901, 804; 1902, 868; 1903, 698; 1904, 739; 1905, 780. 
France, imports, 1903, 419. 
importation, early, into United States, 1902, 423. 
imports, 1901, 797; 1902, 860; 1903, 689; 1904, 729; 1905, 770. 
meal, uses, 1902, 434, 435. 
prices, wholesale, on leading United States markets, 1901, 763; 1902, 823, 

1903, 651; 1904, 691;1905, 720. 
production, commerce, and manufacture in the United States, article by 

Charles M. Daugherty, 1902, 421-438. 
products and uses, 1902, 430-434. 
sources of supply, important, 1903, 418. 
statistics: acreage, production, and prices 1901, 761-763; 1902, 821-823; 

1903, 416, 649-651; 1904, 690-692; 1905, 719-720. 
United Kingdom, imports, 1903, 418. 

States, discussion, 1903, 411. 
See also Linseed. 

Fleas, bites, spread of disease, 1901, 190. 
parasites, life history, 1905, 145. 
relation to transmission of tape worms, 1905, 161. 

Fleeces, Angora goat, care, 1901, 281. 
Flickers, usefulness, note, 1904, 514. 
Flies, blood-sucking, transmission of diseases, 1905, 166. 

control, investigation, 1902, 88. 
house, breeding places, 1901, 185. 
parasites, remarks, 1905, 140. 
relation to spread of disease, note, 1901, 178. 

Flood, river, and service, present organization, 1905, 233-234. 
Weather Bureau, benefits, 1905, 236. 

demands of public, 1905, 235. 
extension, article by H. C. Frankenfield, 

1905, 231-240. 
remarks, 1908, 16; 1904, 15-16; 1905, 23. 

Flooding crops in irrigation, location of laterals, 1903, 244. 
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Floods and flood warnings, article by H. C. Frankenfield, 1901, 477-486. 
combination of conditions for greatest flood in the Mississippi, 1901, 480-481. 
early measures for protection and construction of levees, 1901, 481. 
great, of Mississippi River system, remarks, 1901, 480. 
lower Mississippi Valley, relation of tributary streams, 1901, 479. 

remarks, 1903, 527. 
in northern California, 1904, 1904, 561. 

northwestern mountains, relation of Chinook winds, 1901, 557. 
southern rivers, relation to destruction of forests, notes; 1902, 41. 

Florida ee drainage problem, 1904, 109. 
farm lands, prices, 1905, 524. 
freezes, injury to citrus industry, notes, 1904, 223. 
freezing temperatures and effect on citranges, 1904, 231-232. 
grape growing, experimental, note, 1902, 26. 
longleaf pine, damage by fire, notes, 1904, 135. 
mangoes, growing, notes, 1901, 389, 390. 
soils, areas surveyed, 1905, 618. 
southern, forage crops, 1904, 41. 

observation on birds’ flight from Cuba, 1903, 373. 
sugar cane, growing, 1901, 61. 
velvet beans, growing for seed, 1901, 242, 243. 

Flour beetles, note, 1904, 83. 
blending of hard wheat with soft wheat, effect on bread. 1903, 351. 
bread making, process, discussion, 1903, 349-352. 
cargoes from Portland, Oreg., 1901, 570. 
composition, relation to bread made in several ways, 1903, 354. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 

from Pacific coast, 1901, 577, 578, 579. 
freight rates, Chicago to Europe, 1902, 852; 1903, 679; 1904, 720; 1905, 759. 
imports, 1901, 794; 1902, 858; 1903, 687; 1904, 727; 1905, 768. 
macaroni, use in blending, 1903, 335. 
manufacture from macaroni wheat, notes, 1903, 334. 
moth, Mediterranean, note, 1902, 87. 
wheat, and bread, article by Harry Snyder and Charles D. Wouds, 1903, 347-362. 

rye, etc., making of bread, 1903, 348. 
three grades, value and use as food, 1902, 398-399. 

world’s export, 1900-1904, 1904, 637. 
Flours, composition, table of recent analyses, 1903, 356. 

graham, entire wheat, and standard patent, discussion, 1903, 354-358. 
nutritive value and digestibility, remarks, 1904, 105. 

Flower buds, tree, insects injurious, 1905, 250. 
growing, commercial, suggestions, 1904, 164, 165, 167. 

specialization, advantages and disadvantages, 1904, 168. 
seed, American grown, note, 1904, 48. 

miscellaneous distribution, 1903, 24. 
seeds, Congressional distribution, 1905, 305-306. 

Flowering peach, Chinese, infestation with San Jose scale, 1902, 167. 
plants, in reservoirs, remarks, 1902, 177. 

Flowers, esthetic value, 1902, 501. 
Alaska, notes, 1901, 70; 1904, 99. 
crude drug imports, 1903, 340. 
fashions, remarks, 1904, 432. 
growing as business, requirements, methods, and protits, 1904, 167-168. 
requirements in food elements, note, 1902. 564. 
reversion to foliage by reason of rich supply of nitrogen, 1901, 169. 

Flukes, parasites, remarks, 1905, 140, 141. 
life history and transmission, 1905, 162. 

“Fly off,’’ definition, influence of forest, 1903, 281, 283. 
Fodder, corn, improved handling, 1902, 598. 

shredded, value on dairy farm, note, 1902, 360. 
Fog, rivers of California, remarks, 1902, 90. 
Fo.ey, Joun, article on ‘‘A working plan for southern hardwoods and its results,”’ 

1901, 471476. , 
Foliage, sparse, and hairiness, as desiderata in breeding cotton, 1904, 501. 
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Food adulteration, importance and excellence of Government work, 1901, 59. 
and dietary of man. See Dietary. 

nutrition investigations, remarks by Secretary, 1901, 82; 1903, 91. 
of man, experimental inquiry, 1901, 396. 
studies, cooperation, 1903, 92. 

bird, supply, effect on numbers and feeding habits of certain species, 1904, 241, 
242-243. 

birds’, relation to migratory movements, notes, 1903, 371, 372, 375, 378. 
bobwhite, discussion, 1903, 194-199. 

lists of seeds, fruits, insects, etc., 1903, 203-204. 
borax experiments, remarks, 1904, 63. 
cane sirup, value, 1905, 244-245. 
chief elements of value, 1902, 387. 
coloring matter and preservatives, study, 1903, 54-55. 
constituents of cotton-seed meal, 1901, 755. 
corn, value and proposed improvement, 1902, 220. 
cost as related to nutritive value, article by R. D. Milner, 1902, 387-406. 
digestibility, effect of variety of materials, 1905, 316. 
exports and imports, inspection, remarks, 1905, 59-60. 
for public institutions, notes, 1902, 108. 
habits in the Tropics, remarks, 1902, 109. 

common birds, usefulness, 1904, 514. 
inspection, beginning, 1904, 151. 

general results, 1904, 159-160. 
law, execution, 1904, 153-156. 
officials, United States, 1904, 554. 
statistics, tables, 1904, 595-597. 
work of Bureau of Chemistry, remarks, 1904, 62-63. 

laboratory, work, 1903, 56-57. 
law, present, scope, remarks, 1904, 152-153. 
legislation and inspection, review by W. D. Bigelow, 1904, 593-597; 1905, 645- 

648. 
materials, comparative values and prices, table and discussion, 1902, 389-391. 
needs of plant parts, remarks, 1902, 568. 
of plants, discussion, 1904, 122-125. 

storing, remarks, 1901, 173. 
wood duck, note, 1901, 455. 
woodcock, notes, 1901, 449. 

palatability, relation to digestibility, 1905, 308. 
plant, nitrogen as constituent, 1901, 167. 

question as to chlorine, 1901, 166. 
ee special crops, 1902, 553-572. 
value of potassium, discussion, 1901, 162. 

preferred for sheep in western mountain ranges, 1901, 344. 
polish and gloss, influence on demand, 1904, 425-429. 
preservatives, experiments, Department of Agriculture, conclusions, 1903, 301- 

302. 
data, tables, 1903, 295- 

301. 
periods of work, 1903, 
293 93. 

records, 1903, 294. 
investigations, lines, 1903, 290-291. 
relation of food inspection, 1904, 157. 
selection of Department, experimental class, 1903, 292-293. 
study by Chemistry Bureau, 1905, 59. 

products, foreign, inspection, article by H. W. Wiley, 1904, 151-160. 
imported, examination by Bureau of Chemistry, 1902, 78. 
insect damage, 1904, 473. 
investigations of composition, nutritive value, and adulteration, 1901, 

study with reference to arsenious acid, 1902, 79. 
United States, inspection for export, 1904, 154-155. 

reserve, of plants, discussion, 1901, 175. 
standards, establishment by Secretary of Agriculture, remarks, 1904, 63; 1905, 59. 

rah of executive in fixing, judicial decision, and legislation, 1904, 
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Food supplies to United States troops in Tropics, remarks by Secretary, 1902, 109 
use of agaves, discussion, 1902, 316. 

bobwhite, supply and prices, 1903, 199. 
fruit, article by C. F. Langworthy, 1905, 307-324. 
wood duck in spring, note, 1901, 456. 

See also Plant food. 
Foods, oe as in Department of Agriculture experiments with preservatives, 1903, 

chrysanthemums, effect of various kinds, 1902, 564. 
composition, in Department of Agriculture experiments, 1903, 298-301. 
cost of nutrients in meat, bread, etc., compared with fruits, 1905, 319. 
grouping according to content of protein, 1902, 405. 

as sources of fuel, 1902, 406. 
imported, inspection, 1903, 55. 
importers, notes, 1904, 10, 40. 
local variations in fancy of consumers, 1904, 432. 
plant, determination for irrigation waters, note, 1902, 287. 
Earn vee effect on health and digestion, article by H. W. Wiley, 1903, 

289-302. 
relation to human body, study, 1904, 205-207. 
roses, effects of various kinds, 1902, 556-559. 
stored, insects injurious, 1905, 80. 
tomatoes, requirements, 1902, 567. 
violets, requirements, 1902, 560. 
whiteness, influence on demand, 1904, 429-430. 

Foot-and-mouth disease, article by D. E. Salmon, 1902, 648-658. 
characteristics, 1902, 654. 
distribution and measures for eradication, 1902, 645-647 
effect on Argentine cattle trade, 1904, 273, 274. 
eradication, 1905, 27. 
introductions into United States, 1902, 643, 648. 
liability of human beings, 1902, 656. 
nature and disastrous consequences, 1902, 647, 649, 650. 
outbreaks of 1902 and its control, 1903, 18-19. 
slaughter of infected animals for suppression, 1902, 652-654. 
stamping out by Bureau of Animal Industry, 1903, 493. 
statistics for outbreak in 1902, 656-658. 

Foot-rot, sheep, remarks, 1904, 23. 
Forage crop work, advances, 1904, 37-39. 

crops, culture improvements, etc., 1905, 418. 
diseases, 1901, 672; 1903, 554; 1904, 586; 1905, 609. 
for southern Florida, 1904, 41. 
growing for demonstration of improvements, 1903, 36. 
Gulf coast region, 1905, 200. 
hay and pasture, review by W. J. Spillman, 1901, 672; 1902, 721-722; 

1904, 587-588. 
insect damage, 1904, 84, 468. 
insects injurious, 1901, 675; 1902, 728; 1903, 563; 1904, 602; 1905, 633-635. 
introduction by Department, 1905, 302. 
progress in improvement, 1902, 227-228. 
new, introduction, 1901, 35; 1902, 594. 
use in work against boll weevil, 1904, 505. 

plant and grass investigations, discussion, 1902, 27-29. 
in Bureau of Plant Industry, 1901, 29. 

plants, discussion, 1904, 39-42. 3 
grass-like and common grasses, growing and handling seed, 1901, 243. 
growing in Alaska, notes, 1904, 99, 100, 101. 

Hawaii, study, 1903, 89. 
in diversified farming, remarks, 1904, 588. 
investigations and study, 1904, 39-42. 
leguminous, clover, and other, remarks on seed, 1901, 236-243. 
review, 1901, 672; 1902, 721; 1904, 587-588. 
seed, Department distribution, 1901, 38. 

production, Southern possibilities, note, 1904, 189. 
use of cornstalks, 1901, 701. 

Forcing-house crops, Voorhees’s fertilizer, 1902, 559. 
Forecast cards, issue, note, 1903, 117. 
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Forecast districts, weather, new, remarks of Secretary, 1901, 15. 
officials, work, notes, 1903, 114, 115. 
warnings of Weather Bureau, value and increase, 1902, 10. 
work of Weather Bureau, extension, remarks of Secretary, 1901, 14. 

Forecasting, river-stage, subjects of study for perfecting, 1905, 237. 
river stages, Government work, 1901, 483. 
weather, forecast districts and centers, United States, 1903, 114-115. 

Forecasts and special warnings, Weather Bureau, distribution, 1904, 16-17. 
long-range, remarks by Secretary, 1904, 18. 
river, improvement and accuracy, remarks, 1901, 485. 

means of distribution, 1905, 240. 
Weather Bureau, preparation and distribution, 1903, 116-117. 

daily, discussion, 1903, 110-111. 
remarks, 1904, 15. 

Foreign birds and animals, entry into United States, remarks, 1904, 88. 
mammals, importation, 1905, 543-546. 

cattle, protection against contagion, law, 1901, 624; 1902, 675; 1903, 521; 1904, 
551; 1905, 575. : 

exploration, value in introduction of new crops, 1905, 297. 
Markets, Division, investigations, review by Secretary, 1902, 115-117. 

organization and duties, 1902, 663. 
resident London agent, 1905, 103. 
Section, work and organization, 1901, 12, 105, 618. 
work, Bureau of Statistics, 1905, 100-103. 

seed and plant introduction, discussion, 1902, 33. 
trade, farm products, discussion by Secretary, 1904, 12-13. 

study, remarks by Secretary, 1905, 13~14, 100-103. 
Forest as protection for water sheds, remarks, 1902, 138. 

at Sewanee, Tenn., description, 1901, 471. 
chemistry, work in Bureau of Chemistry, remarks, 1901, 60. 
conditions, regional studies, remarks, 1904, 591. 
cover in Western mountains, advantages, 1902, 142. E 

percentage of rainfall kept from soil, and rapid evaporation, 1903, 282. 
definition of ward in article on relation to stream flow, 1903, 279. 
denuded region of Great Lakes, climate, article by Willis L. Moore, 1902, 125-132. 
exhibit, Lewis and Clark Exposition, remarks, 1905, 636-637. 

Louisiana Purchase Exposition, remarks, 1904, 61. 
exhibits, note, 1901, 66. 

work of Forest Service, 1905, 57. 
exploration, remarks, 1905, 55. 
extension, summary by Secretary of Department work, 1901, 66; 1902, 40; 1903, 

51; 1904, 60; 1905, 56-57. ; 
fire destruction in Guatemala, note, 1904, 481. 
fires, attitude of lumbermen, article by E. A. Sterling, 1904, 133-140. 

erroneous ideas concerning effects, 1904, 135-136. 
railroad interest, remarks, 1903, 560. 
review for year, 1902, 724; 1903, 560; 1904, 60, 592; 1905, 642. 

growth and distribution in Nebraska, remarks, 1901, 208. : 
in sand-hill country of Nebraska, possibility, 1901, 215. 

influences, relation to river forecasting, 1905, 238. 
investigation, discussion, 1901, 65; 1902, 38. 
legislation, United States, State, and Federal for year, 1903, 558-559; 1904, 592- 

593; 1905, 643-645. 
management, large opportunities, 1904, 590. 

on public lands, remarks, 1903, 558. 
remarks, 1901, 64; 1902, 37; 1903, 51-53; 1904, 58; 1905, 56. 

measurements, work of Bureau of Forestry in 1904, 1904, 58. 
methods, advantage to farmers, 1904, 591-592. 
plantations in Middle West, products, note, 1902, 141. 
planting about farmstead, advantages, 1904, 266-269. 

according to plan, Ohio example, 1904, 259-262. 
and farm management, article by George L. Clothier, 1904, 255-270. 
growing of young trees, article by E. A. Sterling, 1905, 183-192. 
in main agricultural region of United States, 1902, 140. 

Middle West, discussion, 1902, 139. 
Western States, discussion, 1902, 142. 
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Forest planting in Vaileg (paisa practicability, article by William L. Hall, 1902, 

need, remarks, 1904, 256. 
on nonagricultural lands, discussion, 1902, 135. 
regions where practicable and where not practicable, 1902, 134. 
systematic methods, remarks, 1904, 592. 

problems, need of investigation, 1904, 53. 
products, exports, 1903, 694-695; 1904, 735; 1905, 776. 

foreign trade, 1905, 14. 
imports, 1903, 683-684; 1904, 725; 1905, 765-767. 
insect injuries, article by A. D. Hopkins, 1904, 381-398, 
investigations by Bureaus of Chemistry and Forestry, note, 1902, 78. 
some chemical studies, article by William H. Krug, 1902, 321-332. 
studies, remarks, 1903, 558. 

by Secretary, 1904, 56, 58; 1905, 57. 
trade of United States, 1902, 116; 1903, 72; 1905, 101. 

protection in work at Sewanee, Tenn., 1901, 474. 
quality of timber as factor of increase in value, 1904, 453. 
reproduction, combat against insect enemies, 1905, 256. 

insect enemies, article by A. D. Hopkins, 1905, 249-250. 
injuries, general character, 1905, 250-255. 

natural and artificial, insect injuries, 1905, 255. 
reserve, Appalachian, proposed, remarks, 1902, 41. 

policy, progress in general understanding, 1904, 589. 
reserves, change of public sentiment, remarks; extent, 1903, 557. 

character and object, 1901, 335. 
grazing, article by Filibert Roth, 1901, 333-348. 
injuries by smelter fumes, 1904, 62. 
list, 1904, 589. 
National, additions, 1902, 724. 

remarks, 1901, 668; 1903, 557. 
transfer to Department of Agriculture, extent, changes, 

etc., 1905, 51, 637-638. 
working plans and field studies, notes, 1902, 38. 

planting, 1904, 55. 
policy in creation, 1904, 55. 
protection and improvement, 1905, 639-640. 

resources, economy of use, 1905, 54. 
schools, railroad interest, remarks, 1903, 560. 
Service, experiments in wood preservation, 1905, 461464, 

organization and duties, 1908, 564. 
recent investigations, 1905, 642. 
work, review by Secretary, 1905, 51-57. 

situation, present, in United States, 1904, 52. 
Southern Appalachian, management, remarks, 1902, 37. 
tree planting reserves, need, 1901, 216.- 
trees, diseases, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1905, 610. 

hardwood, insect injures, article by A. D. Hopkins, 1903, 313-328. 
injurious insects for year, 1901, 677; 1902, 727-733; 1903, 563-566; 1904, 

601-605; 1905, 631-632. 
living, insect injuries, character, discussion, 1903, 313-328. 
species for planting in Middle West, 1904, 264. 

work, cooperation of State and private interests with United States (covern- 
ment, 1904, 58; 1905, 640-641. 

planting plans, remarks, 1905, 641. 
State, 1905, 1905, 643. 

workers, development of trained class, remarks, 1902, 311. 
working plan at Sewanee, Tenn., results, 1901, 475. 

plans for individuals and companies, remarks 1901, 64. 
See also Forests; Trees. 

Forested and nonforested areas, comparison of run-off, 1903, 285-287. 
Forestry associations, 1901, 631; 1902, 683; 1903, 524; 1904, 554-555; 1905, 578. 

Bureau, cooperation with State authorities, remarks, 1904, 56. 
cooperative studies, notes, 1902, 39. 
efforts to assist farmers and lumbermen, note, 1901, 471. 
experiments on increase in quality of timber, 1904, 453460. 

55412—Bull. 9—08 is) 
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Forestry Bureau, in Philippines, reorganization by United States commission, 1901, 
524 

lines of work requiring extension, remarks, 1904, 55-56. 
organization and duties, 1901, 63; 1902, 662; 1903, 510; 1904, 540. 

discussion, 1902, 36. 
satisfaction with work at Sewanee, Tenn., 1901, 476. 
some practical investigations, 1904, 590-591. 
timber testing, 1891-1896, and new work planned, 1902, 534, 536-538. 
ultimate function in Government and chief lines of work, 1904, 54. 
work, review by Secretary, 1901, 11, 62-66; 1902, 36-41; 1903, 45-53; 

1904, 52-62. 
working plan for hardwood tract at McKeever, N. Y., 1904, 459. 

Division, experiment in planting pine trees in Nebraska sand hills, 1901, 216, 
fields for future work, discussion, 1904, 53-56. 
further development, need, 1904, 57. 
Hawaiian Islands, remarks, 1902, 725. 
helpfulness to railroads, remarks, 1904, 591. 
influence upon lumber industry, article by Overton W. Price, 1902, 309-312, 

price of lumber, 1902, 312. 
instruction, 1901, 668. 
on public lands, remarks, 1903, 557. 
Philippine Islands, remarks, 1901, 667; 1902, 725. 
private lands and State legislation, 1903, 558. 
progress during year, 1901, 666-668; 1902, 722-725; 1903, 557-560; 1904, 588- 

593; 1905, 636-645. 
recognition by lumber trade, note, 1904, 54. 
records, improvements, 1903, 53. 
rules for cutting timber on University of South tract, 1901, 474. 
schools, list, 1901, 632; 1902, 684; 1903, 524; 1904, 554; 1905, 578. 
scientific, present standing, 1905, 52-54. 
southern, factor in industrial development, remarks, 1905, 641. 
State officers, lists, 1901, 632; 1902, 683; 1903, 524; 1904, 554; 1905, 578. 

remarks, 1902, 724. 
student assistants, 1901, 687. 
work in 1904, discussion by Secretary, 1904, 52-62. 

of Government on reserves, remarks, 1902, 143. 
Forests, central Guatemala, note, 1904, 481. 

coniferous, of United States, some principal insect enemies, article by A. D. 
Hopkins, 1902, 265-282. 

cutting, influence on crude drug supply, 1903, 337. 
injury to rice industry in Carolina, 1903, 96. 

effect of run-off, discussion, 1903, 287-288. 
on soil transportation, 1903, 284. 

efforts to preserve them for protection of water supply, note, 1901, 348. 
fire losses not usually considered, remarks, 1904, 134. 

some estimates, 1904, 133-134. 
problem, new departure in management, 1904, 138-139. 
protection, summary of suggestions, 1904, 139-140. 

importance to flow of mountain streams, 1903, 286. 
in mountainous regions, effect of destruction, 1903, 282. 
influence on evaporation, discussion, 1903, 281-283. 
, transpiration, 1903, 283. 
insect damage, estimates, 1904, 471-472. 

enemies, articles by A. D. Hopkins, 1902, 265-282; 1903, 313-328; 1904, 
381-398; 1905, 249-256. 

¢ prime requisites in combating, 1902, 266. 
insects damaging, investigations, 1902, 85; 1908, 75; 1904, 83; 1905, 79-80. 

injurious, study by Entomology Bureau, 1905, 79. 
; work of Division of Entomology, 1902, 85. 

planted in Illinois, comparative value of walnut and maple, 1904, 257. 
private, fire protection, remarks, 1904, 137-138. 
rainfall as controlling factor in distribution and density, remarks, 1903, 280. 
relation to stream flow, article by James W. Toumey, 1903, 279-288. 

: the run-off of rainfall from mountains, 1902, 629. 
saving by Entomology Bureau work against insects, 1905, 83. 
State and National, scientific studies, 1904, 53. 
studies, remarks, 1903, 558. 
United States, rapid use, two causes, 1902, 309, 
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Formaldehyde, characteristics and properties, 1905, 477-478. 
j commercial, composition, 1905, 478-480. 

composition and uses, article by Bernard H. Smith, 1905, 477-482. 
condition of unfitness for disinfection, 1905, 480. 
danger in use in food products, 1905, 482. 
disinfection, methods of use, 1905, 480-481. 
for smut of oats, extensive use, remarks, 1902, 96. 
fungicide use, 1905, 482. 
preservative use, 1905, 482. 
treatment of oats smut, 1902, 601. 
use as deodorant, 1905, 481. 

Fortune, Robert, travel in Japan, 1902, 163. 
Fowls in United States, numbers, 1902, 295. 
Foxglove, cultivation, 1905, 539. 
France, butter, remarks, 1902, 152. 

dairy cattle, discussion, 1902, 147. 
exports of United States, surplus, 1903, 484, 485. 
irrigation and rainfall, 1902, 635. 
Nancy, investigation of effect of deciduous forest on rainfall and evaporation, 

remarks, 1903, 282. 
oleaginous seeds and nuts, imports, 1903, 419-420. 

production and exports, 1903, 421. 
scenic attractions and profits, discussion, 1901, 531. 

FRANKENFIELD, H. C., article on ‘‘Extension of the river and flood service of the 
Weather Bureau,’’ 1905, 231-240. 

‘Floods and flood warning,’’ 1901, 477-486. 
Frankenthal, A. L., statements as to inducements for tourists in Switzerland, 1901, 530. 
Freezes, Florida, effect on citrange, 1904, 231-232. 

citrus industry, notes, 1904, 223. 
Freezing, effect on plant cells, note, 1901, 163. 

limit of resistance for domestic plums, remarks, 1902, 477. 
temperatures, impairment of fruit prospects, 1903, 527. 

Freight rates, Argentine, note, 1904, 281. 
at Pacific coast ports, 1901, 579, 580. 
average in cents per ton per mile, 1901, 791; 1902, 851; 1903, 678; 1904, 

719; 1905, 758. 
Chicago to European ports, 1905, 759. 

New York, 1905, 758. 
cotton, compressed, 1902, 850; 1903, 677; 1904, 718; 1905, 757, 760. 
export, corn and wheat, western to southern points, 1905, 757. 
grain, 1901, 788-791; 1902, 849, 851, 852; 1903, 676, 678, 679; 1904, 717, 

~ 719, 720; 1905, 756-760. 
St. Louis to Liverpool, 1905, 756. 

meats, 1901, 789; 1902, 849, 850; 1903, 677; 1904, 718; 1905, 756, 757. 
ocean, corn, wheat, cotton, and lard, United States to Liverpool, 1905, 

760. 
packed meats, Cincinnati to New York, 1905, 757. 
statistics, 1901, 788-791; 1902, 849-852; 1903, 676-679; 1904 717-720; 

1905, 756-760. 
tables, 1903, 676-679. 

See also Transportation rates. 
French market, fruit packing for trade, 1904, 43. 
“Frenching,’’ definition, 1905, 469. 

of tobacco, note, 1901, 167. 
Fresno, center of raisin industry in California, note, 1902, 413. 
Friedberger and Fréhner, statement as to foot-and-mouth disease, 1902, 649. 
Frost, Alaska, destruction of cereals in August at Copper Center, 1904, 100. 

destructive agent in building sand-clay road, 1903, 261. 
relation of forest belts on farm, 1904, 268. 

to growing castor plant, 1904, 294. 
resistance, breeding of oranges, 1901, 25. 
spring and fall. See Weather and crop conditions. 
use of water to prevent injury to cranberry crop, 1903, 97. 

Frosts, danger to corn in elevated areas in Allegheny Mountains, 1905, 69. 
Freedom of Argentina, note, 1904, 283. 
killing, dates in Lake region, 1902, 127, 128 
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Fruit, Argentine, 1904, 284-285. 
and its uses as food, article by C. F. Langworthy, 1905, 307-324. 

vegetable garden, combined, remarks, 1901, 443. 
buds, injury by cold weather, 1905, 584. 
citrus growing in Florida, note, 1904, 223. 
color and flavor, discussion, 1905, 307. 
cooling for shipment, some advantages, 1905, 360-361. 

time necessary, 1905, 360. 
culture, changed conditions, 1901, 433. 
damage by weather, 1903, 529. 
decayed, cause of odor and flavor, note, 1905, 321. 
diseases, ess 1901, 669-670; 1902, 716; 1903, 550-551; 1904, 582-583; 1905, 

603-606. 
digestibility, discussion, 1905, 316-318. 
district survey, remarks, 1902, 26-27. 
districts of California, study of birds, 1902, 92. 
dried, freedom from San Jose scale, 1905, 79. 
European market, handling and packing, 1904, 43. 
exhibit at Lewis and Clark Exposition, remarks, 1905, 620. 
fancy, as basis for preference, 1904, 419. 
farms, increase in value, 1905, 20. 
flies, danger of spread of typhoid fever, remarks, 1901, 189. 
food of bobwhite, remarks, 1903, 199. 
frost warnings, note, 1908, 117. 
garden, home, advantages and pleasures, 1901, 433. 

article by L. C. Corbett, 1901, 431-446. 
cultivation, 1901, 434. 
protection, 1901, 438. 

grapevine, some uses, article by George C. Husmann, 1904, 363-380. 
green, study of wholesomeness, 1905, 321-322. 
grower, successful, requirements, 1904, 170. 
growers, amateur, influence upon communities, 1901, 432. 
growing, adaptation of stock to soil, 1901, 436. 

to small farms, 1904, 170-171. 
Alaska, notes, 1904, 100. 
article by M. B. Waite, 1904, 169-181. 
as a business, development, 1903, 225. 
California, relation of birds, article by F. E. L. Beal, 1904, 241-254. 
caution against excessive growth of trees, 1904, 173. ; 
corn as preparatory crop, 1904, 173. 
influence of cold storage on standard, 1903, 237-238. 
intensive, methods and opportunities, 1904, 172-179. 
origin of improved grapes and raspberries, note, 1901, 432. 
preparation of land, remarks, 1904, 173-174. 
progress, review by W. H. Ragan, 1901, 673-674; 1902, 719-721; 1903, 

555-556; 1904, 586-587; 1905, 620-621. 
subtropical, new opportunities, article by P. H. Rolfs, 1905, 439-454. 

handling, commercial methods, effect of storage investigations, 1904, 45. 
for transportation, article by G. Harold Powell, 1905, 349-362. 
investigation, 1905, 48. 

house construction, remarks, 1901, 606. 
hygienic considerations, 1905, 323. 
importance on farm, 1905, 516. 
industry of North China, influence of Doctor Nevius, 1902, 164. 

rapid growth in recent years, 1905, 349-350. 
relation in increase in use of sugar, 1901, 500. 

injuries in picking and handling, variation of extent, 1905, 354-355. 
insects, Entomology Bureau studies, 1905, 79. 

injurious, notes, 1901, 676; 1902, 727-733; 1903, 563-565; 1904, 601-605; 
1905, 632. 

interests in mountains in South, soil survey, 1902, 61. 
relation of home garden, 1901, 431-446. 

keeping quality, condition in cold storage, 1903, 230. 
factors, 1905, 355-356. 

lands, demands for soil maps, 1901, 41. 
losses from overripeness, remarks, 1905, 361. 
marketing, experiments and study, 1903, 39; 1904, 45. 
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Fruit, marketing investigations, 1904, 42-44. 
: need of cleanliness and care, 1905, 322-323. 

markets abroad, extension, discussion by Secretary, 1902, 16. 
extension, remarks by Secretary, 1901, 32. 
glutted, some causes, 1903, 227. 

mechanical injuries in transit, extent, 1905, 353-354. 
new productions of the Department of Agriculture, article by Herbert J. 

Webber, 1905, 275-290. 
varieties, caution in planting, 1905, 275. 

overripe, necessity of care in use, 1905, 321. 
packing loose as cause of loss in shipment, 1905, 352. 
place in diet, 1905, 314. 
plantation, experimental at Arlington farm, 1903, 42. 
products, restrictions of trade against San Jose scale, 1902, 157. 
prospects impaired by freezing temperatures, 1903, 528. 
raw and cooked, comparison as to wholesomeness, 1905, 320-321. 
ripening, relation to storage, 1905, 48. 
shipping, foreign markets, note, 1904, 10. 

hazardous nature of business, 1905, 350-351. 
sour, relation of potash, note, 1901, 164. 
storage and handling, influence of Department investigations, 1904, 45. 

marketing, study and experiment, 1903, 39. 
transportation, studies, 1905, 47-48. 

conditions, favorable and unfavorable, remarks, 1904, 44. 
investigations, progress, discussion, 1904, 44-45. 

storer, relation of warehouseman, 1903, 229. 
studies, 1905, 46-49. 
temperature, methods for reducing for shipment, 1905, 357-360. 
transportation, causes of losses, 1905, 351. 

chemical refrigeration, failure, 1905, 260. 
cooling cars, methods, 1905, 359. 

tree insects, Entomology Bureau study, 1905, 79. 
trees and plants, adaptation to conditions, 1901, 439. 

shrubs, directions for planting, 1901, 437. 
growing in older Japan, remarks, 1902, 160. 
kinds damaged by mice, list, 1905, 370. 
remedy for injury by field mice, 1905, 374. 
top-worked, bearing age, 1902, 250. 

time of greatest care, 1902, 255, 256. 
use of top working to perpetuate desirable characteristics, 1902, 249. 

stable manure, caution, 1904, 175. 
winter killing, remarks, 1904, 36. 

use as food, relation to metabolic processes, 1905, 317. 
varieties, little known, considered worthy of wider dissemination, article by 

William A. Taylor, 1901, 381-392. 
washing, usefulness and manner, 1905, 322. 

Fruitarians, dietary studies, discussion, 1905, 314-316. 
Fruitfulness, top working for purpose of hastening, 1902, 249. 
Fruiting period, tree, insects injurious, 1905, 250. 
Fruits, Alaska, notes, 1904, 100. 

canned, composition, table, 1905, 310. 
citrus, new creations of Department of Agriculture, article by Herbert J. Web- 

ber and Walter T. Swingle, 1904, 221-240. 
group called citrange, 1904, 227-235. 
varieties, remarks, 1904, 29; 1905, 39. 

soils, 1905, 66. 
cold storage, remarks, 1902, 25. 
competition, American Pomological Society, new rule, 1903, 556. 
composition, discussion, with tables, 1905, 308-313. 
crude drugs, imports, 1903, 340. 
deciduous, insects injurious, 1905, 632. 
diet, investigations at University of California, 1904, 106. 
diseases, review, 1901, 669-670; 1902, 716-717; 1903, 550-551; 1904, 581-584; 

1905, 603-606. 
dried, composition, table, 1905, 309. 

cost of nutrients, table, 1905, 319. 
early introduction into Hawaii, 1901, 511. 
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Fruits, export, remarks, 1903, 482-483. 
trade, remarks, 1902, 721. 

exports, 1901, 802; 1902, 865; 1908, 695; 1904, 736; 1905, 777. 
food of bobwhite, list, 1903, 204. 

use, economy as compared with other foods, 1905, 318~320. 
for gardens of different sizes, allotment, 1901, 445. 
fresh, composition, table, 1905, 309. 

cost of nutrients, table, 1905, 318. 
growing, California, notes, 1901, 712. 
hardy citrus, methods of production in Department work, 1904, 223-227. 
imports, 1901, 796; 1902, 857; 1903, 686; 1904, 727; 1905, 767. 
injurious insects, remarks, 1904, 82, 83. 
insect damage, 1904, 469-471. 
introduction of hardy kinds, 1902, 595. 
kinds subject to injury by sun scald 1902, 246. 
mineral content, 1905, 313. 
native, in Japan, absence of San Jose scale, discussion, 1902, 163. 
new, development, note, 1904, 47. 

See also Fruits, promising. 
orchard, diseases, study, 1903, 31. 
perishable, loss in shipping, causes, 1904, 44-45. 

picking, note, 1904, 177. 
Porto Rico, possibilities, 1901, 506. 
preserved, relation of food inspection, 1904, 158. 
promising, new, articles by William A. Taylor, 1902, 469-480; 1903, 267-278; 

1904, 399-416; 1905, 495-510. 
restrictions of trade against San Jose scale, 1902, 157. 
ripening, effect on composition, 1905, 313-314. 
sales in Germany, competitors, 1903, 489. 

United Kingdom, competitors, 1903, 487. 
small, diseases, 1901, 670; 1902, 716; 1903, 550-551; 1904, 583; 1905, 6065. 
stone, diseases, 1901, 669; 1902, 716; 1903, 550-551; 1904, 583; 1905, 604. 
subtropical, diseases, 1901, 670; 1902, 717; 1903, 550-551; 1904, 583; 1905, 606. 
use as food, value, 1902, 402. 
uses as food, article by C. F. Langworthy, 1905, 307-324. 
varieties attacked by San Jose scale, 1902, 155. 

See also Apple; Cherry, etc. ; 
Fruit-tree bark beetle, life history, habits, remedies, etc., 1905, 346-347. 
Frye, Senator W. P., remark as to benefits from hunters and tourists, 1904. 517. 
Fuel, foods as sources, grouping, 1902, 406. 

value of timber in Nebraska, 1901, 212. 
Fultz wheat, introduction into United States, and value, 1905, 294. 
Fumigation as method of destroying prairie dogs, 1901, 267. 
Fungi, part in production of soil conditions, note, 1904, 124. 
Fungicidal treatment, value for cereal rusts and smuts, etc., remarks, 1904, 126, 127, 

128. 
Fungicide, lime, salt, and sulphur wash, use, 1904, 84. 

use of formaldehyde, 1905, 482. 
Fungicides, efficiency with fruits, 1903, 556. 

kinds for fruit growing, 1904, 175-176. 
Fungous cultures as insect killers, study in England, Australia, and Africa, 1901, 462, 

463. 
diseases, apple, pe as remedy, 1901, 604. 

fruit, cause of losses in shipment, 1905, 351. 
of coffee, cane, etc., 1904, 102. 

grasshoppers, experiments, article by L. O. Howard, 1901,459-470. 
plants in Hawail, note, 1902, 105. 

Fungus, enemy of cotton and cowpea, note, 1901, 23, 24. 
grasshopper disease, details of successful experiments, 1901, 459-470. 

South African, experiment, 1902, 83, 462. 
tables of distribution and results, 1901, 466, 467. 

Sporotrichum, destruction of grasshoppers, 1901, 463. 
use in killing grasshoppers, conclusions, 1901, 469. 

Furcrea fetida, mauritius fiber plant, 1903, 397. 
Furniture, wagons, etc., insect injuries, 1904, 397. 
Furrow irrigation, location of laterals, 1903, 244. 
Furrow-and-ridge cultivation, dangers, 1903, 162. 
Fusarium sp,, prevalence, 1905, 608, 610. 
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G. 

Gadflies, spread of anthrax, 1901, 190. 
Gallileo, invention of thermometer and barometer, 1903, 109. 
Gattoway, B. T., article on ‘Growing crops under glass,’’ 1904, 161-169. 

“Tndustrial progress in plant work,’’ 1902, 219-230. 
“Work of Bureau of Plant Industry in meeting the rav- 

ages of the boll weevil and some diseasesof cotton’’ 
1904, 497-508. 

statement regarding new buildings of Department, 1903, 513-514. 
Galveston, hurricane, remarks, 1901, 15. 

storm, 1900, importance in railway suit in Chicago, 1903, 309-310. 
Game, Alaska, protection, 1903, 83; 1904, 89. 

birds, abundant stock, suggestion for furnishing, 1902, 205. 
protection by League of American Sportsmen, 1902, 215. 
raising in captivity, experiments and results, 1904, 516. 
two vanishing, the woodcock and the wood duck, article by A. K. Fisher, 
1901, 447-458. 
See also Birds, game. 

change in methods of shipment, 1905, 548. 
conditions in the United States, 1904, 608-609; 1905, 614, 615. 
feeding by wardens, farmers, and others in winter, 1905, 615. 
fresh and “‘high,’’ remarks, 1904, 422. 
importations, 1903, remarks, 1903, 568-569. 
imports of leading European countries, 1905, 740. 
increase under protection, 1904, 518. 
information, remarks, 1905, 548-552. 
interstate commerce, Biological Survey work, 1905, 87 

discussion, 1905, 546-548. 
. remarks, 1901, 110; 1904, 88. 

introduction, Biological Survey work, 1905, 87. 
largest markets, note, 1905, 546. 
law decisions, 1903, remarks, 1903, 567-568. 
laws, enforcement, cooperation of States and societies with Federal officials, 

1905, 554-558. 
remarks, 1903, 82. 

publications, 1905, 550. 
recent legislation, 1905, 552-554. 
review for year, 1902, 733; 1903, 566; 1904, 606; 1905, 611. 

money value to farmer, 1904, 515-516. 
ownership, change of opinion, 1904, 510. 
preserves, establishment, 1904, 1904, 610; 1905, 558-562, 616-617. 

1903, remarks, 1903, 569. 
State, establishment, 1905, 616-617. 

protection and introduction, discussion, 1903, 81-83; 1904, 88-90. 
preservation, section, remarks, 1902, 92. 

benefits for farmer, article by T. 8. Palmer, 1904, 509-520. 
Biological Survey work, 1905, 87, 88. 
educational work in 1904, 1904, 607. 
Federal, five years’ retrospect, article by T. 8. Palmer, 1905, 541-562. 
financial benefits to farmer, 1904, 515-517. 
organizations, 1901, 634; 1902, 686-689; 1903, 525, 568; 1904, 556; 

1905, 580. 
plans for securing benefits for landowners, 1904, 517-520. 
progress during year, review, 1902, 733-734; 1903, 566-569; 1904, 

606-610; 1905, 611-617. 
publications, distribution, etc., 1905, 548. 
refuge, Wichita Reserve, establishment, 1905, 554. 

Gapeworms, chicken, transmission, 1905, 150. 
Garden, fruit, home, article by L. C. Corbett, 1901, 431-446. 

plan showing combination, several plants, 1901, 443. 
seed, miscellaneous distribution, 1903, 24. 
testing, Potomac Flats, remarks, 1903, 42. 
vegetables, diseases in 1904, 1904, 584-585. 

Gardening, market, practice in use of fertilizers, note, 1902, 593. 
vegetable, development and needs, 1904, 186-187. 

Gardens about country schools, remarke, 1901, 151. 
Alaska, remarks, 1901, 71. 
allotment of fruits for different sizes, 1901, 445. 
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Gardens and grounds, experimental, work, remarks by Secretary, 1901, 32. 
grass, remarks by Secretary, 1901, 30. 
of economic plants, proposed development, 1902, 30. 
school, work in establishment, 1903, 86. 
testing, and propagating houses, Department, work, 1905, 298-299. 

remarks, 1902, 35. 
Gardner, Frank D., transfer to experiment station, Porto Rico, 1901, 509. 
Gasoline engine, use in pumping for irrigation, 1905, 431, 432. 
Geese, production in United States, 1902, 301-303. 
Gelatinization, cotton, cause of death of boll-weevil larve, 1904, 487, 500-501. 
Gelding, conformation, for several classes of horses, 1902, 460, 464, 465. 
Geographic distribution, animal and plant, study, 1904, 86-87. 
Geography, commercial, need of farmer, 1903, 444. 

physical, need of proper instruction in schools, 1903, 441. 
study by farmer, 1903, 442. 

Geological survey topographic sheets, usefulness in soil survey, 1901, 121. 
work for irrigation under new law, 1902, 735. 

Geology, conditions, study, discussion, 1903, 441-444. 
knowledge, usefulness to farmer, 1903, 443. 
study by the farmer, 1903, 442-444. 
teaching in high schools and agricultural colleges, 1903, 441. 

Georgia chestnuts free from weevil attacks, 1904, 300.° 
cotton consumption, discussion, with historic notes, 1903, 470-472. 
farm lands, prices, 1905, 523. 
freezes, effect on citrange, 1904, 232. 
gravel roads and sand-clay roads in Richmond County, 1901, 327. 
interest in growing of sugar cane, 1901, 61. 
origin of Terry apple and Welch peach, 1903, 270, 271. 
soils, areas surveyed, 1905, 618. 
work against San Jose scale, remarks, 1904, 81. 

Germ of corn, breeding experiment, 1902, 543.- 
single, beet-seed balls, 1904, 29. 

Germany and American pork, 1905, 29. 
exports of United States farm surplus, 1903, 484, 485. 
methods of growing and handling beets, 1901, 223. 
oleaginous seeds and nuts, imports, exports, 1903, 421-422, 423. 
sales of farm products, competitors, 1903, 488-490. 
use of American oil cake, preference, 1902, 43. 

Germination of seed corn, experiments on care in keeping seed, 1902, 550. 
tobacco seed, relation of size and weight, 1904, 440. 

Gibbs, Prof. William D., preparation of charts on rainfall and yield of corn, assist- 
ance, 1903, 215. 

Gibson, Dr. J. I., remarks on tuberculin tests for tuberculosis, 1901, 591. 
Gid, sheep, remarks, 1904, 23. 

worms, danger to sheep, 1905, 161. 
Gilsonites, value for use in oils for road improvement, 1902, 453. 
Gin, saw, effect on use of cotton as textile, 1901, 193-206; 1903, 134-135. 
Ginger, production, note, 1901, 365. 
Ginning long-staple upland cotton, 1903, 134-135. 
Gins, cotton, control of boll weevil, 1905, 76. 

roller and saw, use for long-staple upland cotton, 1903, 134-135. 
Ginseng, diseases, 1903, 554; 1905, 607. 

exports, 1901, 803; 1902, 865; 1903, 695; 1904, 737; 1905, 778. 
fancy as basis of demand in China, 1904, 430. 

Gipsy moth. See Moths, Gipsy. 
Girdled trees, use in logging, 1905, 491. 
Girls’ agricultural clubs, note, 1904, 493. 
Glanders, note on use of mallein, 1901, 21. 
Glass, E. J., paper on ‘‘Chinook winds,’”’ note, 1901, 560. 

See also Greenhouse. 
Gliadin, proportion to glutenin in flour, note, 1903, 349. 

removal from flour, effect on bread, 1903, 350. 
Gloeosporium spp., prevalence, 1905, 605, 606. 
Glomerella rufomaculans, prevalence, 1905, prevention, 1905, 603. 
Glucose, exports, 1901-1905, 1905, 778. 

use in sirups and effect on markets, 1903, 55. 
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Gluten, importance in bread making, 1903, 349, 350. 
in wheat, influence of environment, 1901, 306. 
proper proportion of gliadin to glutenin, 1903, 351. 

Glutenin, proportion to gliadin in flour, note, 1903, 349. 
Gluts, fruit market, effects and avoidance, 1904, 49, 
Glycerin, use in disinfection with formaldehyde, note, 1905, 481. 
Glyn-Jones, English apothecary, opinion as to law of James I on drugs, 1903, 252. 
Glypt apantcles fulvipes, gipsy inoth parasite, remarks, 1905, 134, 135. 
Goat, ngora, breeders’ association, officers, 1901, 626; 1902, 678. 

fleece, discussion, 1901, 271. 
two coats of hair, ‘remarks, 1901, 274. 

industry, Angora and milch, remarks, 1905, 31. 
Goats, Angora, care of fleeces, 1906, 286. 

use in diversified farming i in South, 1905, 211. 
breeders’ associations, 1901, 626; 1902, 678. 
crossing of common and Angora, effects and extent, 1901, 274. 
imports from Mexico, 1903, 22. 

uence of food and care on fiber, 1901, 277. 
numbers in several countries, 1905, 736. 

Goatskins, Angora, remarks, 1901, 283. 
Golden Gate at San Francisco, note, 1901, 568. 

in Rocky Mountains, 1901, 538. 
Park, San Francisco, oiling of roads, 1902, 446-450. 

seal, shortege in supply, cultivation, etc., 1903, 338. 
value, demand, and cultivation, 1905. 534. 

Gooseberry, diseases, 1901, 670; 1902, 717; 1903, 551; 1905, 605. 
Gossypium, commercial varieties, discussion, 1903, 388-390. 

hirsutum, American cotton, note, 1904, 477. 
Grade live stock, comparison with pure bred stock, remarks, 1902, 263. 
Grader for wheat at San Francisco, note, 1901, 569. 
Grades, fruit, importance in packing and shipping, 1904, 177. 
Grading, clover seed, remarks, 1901, 237. 

cost in road building at Jackson, Tenn., 1904, 334-335. 
grain, remarks, 1903, 35. 

Grafting fruit trees, remarks, 1901, 439. 
grapes, 1902, 411. 
guava, 1905, 463. 
in top working young trees, remarks, 1902, 251. 
materials, discussion, 1902, 257. 
use in adapting fruit trees to conditions of growing, 1991, 440. 

soil, 1901, 436. 
Graham, entire wheat, and standard patent flours, discussion, 1903, 354-358. 

flour, value and use as food, 1902, 397-399; 1903, 354-358. 
Grain, Alaska growing, note, 1904, 100. 

breeding, work at experiment stations, 1903, 84. 
commercial grading, discussion, 1902, 21. 
damage by meadow mice, 1905, 369. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 

decrease, 1905, 13. 
destination, 1903, 484. 

facilities for handling at Pacific coast ports, 1901, 568, 569, 570, 572, 573, 575. 
farming as a type, remarks, 1902, 347. 
farms, increase in value, 1905, 20. 
fleet, Pacific coast, 1901, 573. 
freight rates, Chicago to Europe, 1902, 852; 1903, 679; 1904, 720; 1905, 759. 

St. Louis to Liverpool, 1903, 676; 1904, 717; 905, 756. 
New Orleans, 1901, 788; 1902, 849; 1903, 676; 1904, 

717; 1905, 756. 
grading methods, remarks, 1903, 35. 
imports, 1901, 794; 1902, 858; 1903, 686; 1904, 727; 1905, 768. 
in food of bobwhite, discussion, 1903, 197. 
investigations, important results, 1905, 43-44. 
production, movement of center, remarks, 1902, 773. 
products, exports, 1961, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 

decrease, 1905, 13. 
imports, 1901, 794; 1902, 858; 1903, 687; 1904, 727; 1905, 768. 
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Grain, rates, water and rail, 1904, 717, 719. 
rotation with potatoes in Colorado, 1904, 313. 
transportation rates, statistics, 1901, 788-791; 1902, 849, 851, 852; 1903, 676-679; 

1904, 717-720; 1905, 756-760. 
Sce also Barley; Gorn; Oats; Wheat; etc. 

Grains, insect enemies, 1904, 84. 
new foreign, distribution, 1903, 25. 

kinds, introduction, 1905, 296. 
of corn, irregularity of size, objection, 1902, 547. 

Grangers’ Association, organization, remarks, 1901, 153. 
Granges, State, officers, list, 1901, 638-639; 1902, 690-691; 1903, 526; 1904, 556; 1905, 

580. 
Granular structure of soils, favorable conditions, 1903, 168. 
Granulation and porosity of soil, value in growing crops, 1903, 163-164. 
Grape belt, New York, soil survey, 1902, 60. : mart 

breeding, combination of European and American varieties, 1904, 121. 
butter, recipe, 1904, 376. ‘ 
crop, value of wastes, 1904, 379-380. 
diseases, remarks, 1901, 670; 1902, 716; 1903, 551; 1904, 583; 1905, 605. 

phylloxera and rots, remedies, 1904, 127. , 
Downing, history, description, and features recommending, 1901, 388. 
growing, commercial, successes and reverses, 1902, 418. 

experimental investigations needed, remarks, 1902, 420. 
future of industries, 1902, 419-420. 
present state of development, 1904, 366-367. 
studies, 1903, 40. 

Headlight, value, origin, description, advantages, 1903, 276-277. 
industry, discussion, 1904, 367-375. 
insects injurious, 1902, 729; 1903, 564; 1904, 603; 1905, 564. 
juice, unfermented, note, 1904, 375. 
Millennial, origin, description, etc., 1904, 403-404. 
production in United States, article by George C. Husmann, 1902, 407-420. 
pruning, remarks, 1901, 437. 
region, New York, soil survey, note, 1901, 127. 
Scuppernong, immunity from disease and insect injury, 1904, 367. 
sirup, manufacture, 1904, 374. 
skins and seeds, products, 1904, 378-379. 
soils, studies, remarks, 1905, 65. 
value, remarks, 1904, 365. 
wood, durableness and uses, 1904, 364-365. 

See also Fruit, grapevine. 
Grapes, a few household recipes, 1904, 375-377. 

American, varieties to plant, remarks, 1902, 410. 
breeding for resistance of disease, 1901, 25; 1904, 121. 
consumers’ fancies, 1904, 421. 
cultivation, planting, remarks, 1902, 410. 
disease, from asphyxiation, note, 1901, 159. 
European, growing in the South, 1901, 32. 
fresh, packing and shipping, profitableness, 1904, 375. 
growing in connection with vegetables, 1901, 442. 

graperies and pots, 1904, 367. 
introduction in Southern States,1902, 26. 
loss by bobwhite, note, 1903, 199. 
losses by California Valley quail, 1904, 250. 
origin and development of improved kinds, notes, 1901, 432. 
picking, marketing, and storing, 1902, 411-412. 
prices for wine making in California, 1902, 417. 
studies, 1903, 40. 
vinefera, growing, 1905, 47. 
vinegar from wine, 1904, 574. 
wine making, 1904, 370-374. 

Grapevine and its fruit, some uses, article by George C. Husmann, 1904, 363-381. 
largest in world, 1904, 366. 
leaves, use in medicine, remarks, 1904, 364. 
stakes, preservative treatment, notes, 1903, 432, 433. 

Grapevines, cultivation for ornamental purposes, age, etc., 1904, 365-366. 
number in leading grape States, 1904, 368. 
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Grass and forage plant investigations, 1902, 27-29; 1904, 39-42; 1905, 42. 
in Bureau of Plant Industry, 1901, 29. 

seed, Department distribution, 1901, 38. 
growing and handling, 1901, 243-249. 

barnyard, or dineba, use on alkali lands in Egypt, 1902, 580. 
crop on model dairy farm, management, 1903, 367. 
destruction by prairie dogs, 1901, 264. 
effect on mohair, of use as food for goats, 1901, 278. 
gardens, remarks by Secretary, 1901, 30; 1902, 28. 
Johnson, remarks, 1904, 41. 
lands, Alaska, remarks, 1904, 100-101. 
seed, distribution by Department, 1901, 38. 

growing and handling, 1901, 243-249. 
soils, study, remarks, 1905, 69. 
usefulness in preventing erosion of soil, 1901, 334. 
watering, notes, 1902, 69. 

Grasses, discussion, 1904, 39-42. 
growing in Alaska, notes, 1904, 99, 100, 101. 
hardy perennial, use in home adornment, 1902, 514-515. 
Hawaii, study, 1903, 89. 
introduction of new varieties, 1902, 594-595. 
killing by trampling on western sheep ranges, 1901, 344. 
lawn, best kinds, 1902, 506. 
native, domestication, remarks, 1904, 40. 
review for year, 1901, 672; 1902, 721-722; 1904, 587-588. 
seed for tests on ranges, notes, 1904, 38, 39. 
standard, varieties, note, 1904, 40. 

Grasshopper disease fungus, details of successful experiments, 1901, 467. 
distribution, details, 1901, 465, 466. 
results of investigations, 1901, 462. 
work by the Department of Agriculture, 1901, 464. 

fungus, South African, discussion, 1902, 83. 
Grasshoppers, black scale, and plant lice, work for control, 1901, 98. 

destruction by fungus Sporotrichum, 1901, 463. . 
experimental work with fungus diseases, article by L. O. Howard, 1901, 
459470. 

food of bobwhite, list, 1903, 204. 
need of maintaining all methods of fighting, 1901, 469, 470. 
work for control, 1901, 98. 

Grassy parts of Cascades, notes, 1901, 336. 
Gravel for road building at Jackson, Tenn., sources, 1904, 325. 

quality and source on roads in South Carolina, 1901, 330. 
road, Illinois deposits, use in Tennessee, 1903, 459. 
roads in Georgia, 1901, 327. 

width under difficult conditions, 1903, 462. 
Grazing, forest reserve, restrictions, attitude of stockmen, 1905, 640. 

in forest reserves, principles for future regulations, 1901, 337. 
the forest reserves, article by Filibert Roth, 1901, 333-348. 

regulations, 1901, 336-339. 
statistics showing extent, 1901, 339. 

land, need of Jaw for control, 1901, 94. 
relation to irrigation, remarks, 1901, 93. 

lands, State, profit of renting, 1901, 95. 
working with irrigable lands, 1901, 93-94. 

manner of managing the sheep in western mountains, 1901, 343. 
of cattle in forest reserves, suggestions for better regulation, 1901, 348. 

ranges in forest reserves, some results, 1901, 345. 
permits, forest reserves, 1905, 638. 
sheep in Western mountains, time of entering range, 1901, 341. 

Great Britain, American cattle trade, danger from scab, note, 1904, 22. 
Plains, protein content of macaroni, problem, 1903, 331, 332. 
Salt Lake. its scenic beauties, remarks, 1901, 535. 

GreaTHouse, CHarues H., article on ‘‘State Publications on Agriculture,’ 1904, 
521-526. 

Greeley, Colo., potato culture, article by J. Max Clark, 1904, 311-322. 
Greenhouse, cost for general plant growing, 1904, 165. 

; crops, growing, article by B. T. Galloway, 1904, 161-169. 
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Greenhouse plants, diseases, 1901, 672; 1902, 719; 1903, 555; 1904, 586; 1905, 610. 
control, 1905, 36. 

practice, improvement, note, 1902, 599. 
soil renewal, necessity, 1904, 166. 
sterilization of soil, 1902, 555. ; 

Greenhouses, Department, propagation of useful plants, remarks, 1901, 32. 
growing cut flowers, cost, etc., 1904, 167, 168. 
new, for Department, construction, remarks, 1904, 51. 

Greenswaru, maintenance in home adornment, 1902, 518. 
relation to. planting for home adornment, 1902, 505. 

Griffin long-staple cotton, origin and character, 1903, 127-128. 
Grinnell, George Bird, originator of Audubon society movement, 1902, 209. 

Henry, article on ‘‘ Prolonging the life of telephone poles,’’ 1905, 455-464. 
Grits, corn, color of cob in manufacture, 1902, 547. 
Grosbeak, black-headed, destruction of codling moth, 1904, 87. 

eating of fruit, 1904, 248. 
Ground water, variations, relation to river-stage forecasting, 1905, 238. 
Grouse, slaughter in Archangel, Russia, note, 1902, 208. 
Growth, plant, physiological processes and essentials, remarks, 1904, 123. 
Grubs, bark-boring, destruction of oaks, chestnut, birches, and poplars, 1903, 320-322. 

injuries to living trees, 1903, 314. 
injuries to forest reproduction, notes, 1905, 251, 256. 

Grubworms, destruction by plowing, 1905, 470. 
Gryllotalpa hevadactyla, injurious insect in Porto Rico, 1901, 510. 
Guam and other islands, conditions, government, etc, 1901, 687. 

experiment station proposed, remarks, 1904, 103. 
Guano, exhaustion as source of nitrogen, remarks, 1902, 335. 

use on chrysanthemums, notes, 1902, 563, 564. 
Guatemala, antiquity of cotton culture, 1904, 477. 

cotton culture, article by O. F. Cook, 1904, 475-488. 
route of plover, Argentina to Arctic Circle, 1903, 378. 

Guatemalan ant, enemy of cotton boll weevil, discovery, colonization, 1904, 35, 80. 
Guava, uses, propagation, etc., 1905, 451-454. 
Guinea grass, remarks, 1904, 587-588. 
Gulf coast crops, remarks, 1904, 41. 

region, agricultural division, South Atlantic States, remarks, 1905, 200. 
Coastal Plains, porosity and granulation, 1903, 162-164. 
coasts, porosity and granulation of soils, 1903, 163-164. 

Gull, breeding ground, notes, 1905, 88, 561. 
Gullying of lands, influence of forest in prevention, note, 1901, 333. 
Gums, resins, and balsams, crude drugs, imports, 1903, 340. 
Gutta-percha, culture of plants in Tropics, 1901, 362. 
Gypsum formations, losses of irrigation water, note, 1902, 234. 

use in neutralizing effect of sodium chlorid (salt) in irrigation water, 1902, 289. 
Gypsy moth. See Moths, gipsy. 

H. 

Hemonchus contortus transmission in pastures, 1905, 150. 
Hafner of Karlsruhe, statement as to foot-and-mouth disease, 1902, 649. 
Hail, protection of shaded tobacco, 1902, 73. 
Hair, goat and other, exports, 1902, 862; 1903, 691; 1904, 732; 1905, 773. 

; imports, 1901, 793; 1902, 854: 1903, 681; 1904, 722; 1905, 763. 
Hairy vetch, seed growing and handling, 1901, 242. 
Haw, Wir L., article on ‘“ Practicability of forest planting in United States,” 1902, 

133-144. 
“The timber resources of Nebraska,’’ 1901, 207-216. 

Hamilton, Alexander, opinion as to road improvement, note, 1903, 456. 
Joun, article on ‘‘The farmers’ institutes,’ 1903, 149-158. 

Hampton, Va., agricultural school, equipment, support, and work, 1902, 492. 
Hams, deceptive use of name in selling, 1904, 423. 

exports, 1901-1905, 1905, 774. 
Handle and wagon stock in rough, insect injuries, 1904, 394. 
Hardwood forest trees, insect injuries, article by A. D. Hopkins, 1903, 313-328. 

trees, growing seedlings for forest planting, 1905, 191. 
Hardwoods, Forestry Bureau experiments, 1904, 453. 

aeccacen a working plan and its results, article by John Foley, 1901, 
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Hare, Belgian, breeders’ club, officers, 1902, 678. 
Hares, breeders’ associations, 1901, 626. 
Harriman expedition, observation of flight of murres, 1903, 372. 
Harrington, Professor, definition of Chinook wind, 1901, 556. 
Harris, John 8., remarks as to effect on mohair of grass as food for goats, 1901, 278. 

; _ Statement on waterproof character of mohair, 1901, 283. 
Harrowing bearing peach orchard, method, and kind of harrow, 1902, 620-621. 

for hemp, 1901, 545. 
importance in fruit growing, 1904, 174. 

Harrows for corn culture, notes, 1903, 189. 
Harttey, C. P., article on ‘‘Improvement of corn by seed selection,’’ 1902, 539-552. 

“The cultivation of corn,’ 1903, 175-192. 
Harvest of seeds of several important crops, notes, 1901, 236, 239, 240, 241, 242, 243, 

244, 245, 246, 247, 248, 249, 251. 
sugar beets, remarks, 1901, 495. 

time for wheat in variolis countries, 1901, 710. 
wheat and oats, etc. See Weather and crop. 

Harvesting raisin crop, preparing, etc., 1902, 414. 
blue-grass seed, danger of injury, 1901, 26. 
chestnuts, care as prevention of weevils, 1904, 308. 
hemp, discussion, 1901, 547. 
sugar beets, remarks, 1903, 407. 

Harvey, Hon. L. D., work for agricultural education in Wisconsin, 1902, 489-491. 
Hatch Act funds, use by experiment stations, notes, 1904, 93, 94. 
Hatching, ostrich egg, 1905, 401, 402. 
Hauling in Argentina, 1904, 281. 

with teams, cost in road building at Jackson, Tenn., 1904, 335. 
traction engines, cost, 1904, 336-337. 

Havana, disappearance of yellow fever, note, 1901, 191. 
Havre, Montana, record of Chinook pressure and temperature, 1901, 561. 
Haw apple in China, remarks, 1902, 166. 
Hawaii agricultural industries, beginnings, 1901, 512. 

investigations, discussion, 1901, 511. 
agriculture, historical notes, 1901, 511-519. 
conditions, government, etc., 1901, 686. 
early efforts to establish agricultural industries, 1901, 514. 
Experiment Station, establishment and progress, 1905, 115. 

work, remarks of Secretary, 1901, 72; 1902, 104-106; 
1903, 89; 1904, 102; 1905, 115. 

exports in 1850, statistics, 1901, 512. 
forests, bulletin, 1904, 58. 
soil survey, demands, 1902, 53. 

Hawaiian Agricultural Society, Royal, organization, objects, and work, 1901, 72, 512. 
bureau of agriculture and sugar planters’ association, work, 1901, 515. 
Islands, plant diseases, forestry, 1903, 555, 560. 

Hay, acreage, production, etc. See Hay statistics. 
contribution to national wealth, remarks by Secretary, 1904, 11. 
crop rotation in several States, 1902, 523. 

usefulness in diversified farming in South, 1905, 202. 
value, 1905, 10. 

crops, insect damage, 1904, 468. 
progress in improvement, 1902, 227-228. 
yields, prices, exports, and values, 1902, 814-819. 

curing on model dairy farm, 1903, 369. 
exports, 1901, 803; 1902, 867; 1903, 677; 1904, 738; 1905, 778. 
farming as a type, remarks, 1902, 347. 
farms, increase in value, 1905, 20. 
imports, 1901, 796; 1902, 858; 1903, 687; 1904, 728; 1905, 768. 
insect damage, 1904, 468. 
pasturage and forage crops, review by W. J. Spillman, 1902, 721-722. 
prices, wholesale, on leading U.S. markets, 1901, 748; 1902, 814; 1903, 642; 1904, 

682; 1905, 707-708. 
progress in improvement, 1902, 227-228. 
sales in United Kingdom, competitors, 1903, 487. 
shrinkage, influence of maturity, 1903, 640. 
spontaneous combustion, causing fire, 1903, 641. 
statistics, 1901, 744-748; 1902, 810-814; 1903, 637-642; 1904, 678-682; 1905, 
703-708. 
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Hay, weather conditions, notes, 1902, 706, 707; 1903, 536, 537; 1904, 565-570; 1905, 
588-594. 

weight and volume, remarks, 1904, 40. 
wild, extent of use, and study, 1903, 37. 

Haying, 1904, notes, 1904, 565-570. 
Hays, Wet M., article on ‘‘ Progress in plant and animal breeding,’’ 1901, 217-232. 

duties as Assistant Secretary, 1904, 339. 
ae as tostudy of agriculture in University of Minnesota, 1902, 

Haywoop, J. K., article on ‘‘ Analysis of waters and the interpretation of results,’ 1902, 
283-294. 

Hazelnut weevil, description, distribution, remedies, etc., 1904, 310. 
Health conditions in the Tropics, improvement, 1901, 349. 

digestion, effect of preservatives in food, article by H. W. Wiley, 1903, 
289-302. 

failing, cause of movement among Americans, 1904, 354. 
of man, effect of coloring and preservatives in food, study, 1903, 54-55. 

relation of animal to human tuberculosis, 1903, 21. 
insects, 1903, 77. 

plants, relation of nutrition, article by Albert F. Woods, 1901, 155-176. 
Heat, amounts given off by human body, calorimeter data, 1904, 210. 

and carbon dioxid, amounts given off by human body, 1904, 214-216. 
regulation and measurement in calorimeter, 1904, 209. 
relation of food in human body, 1904, 205, 206. 
requirements for assimilation of carbon by plants, 1901, 174. 

Hedge plants, value of hybrid oranges, note, 1901, 25. 
use of Pulque Maguey, note, 1902, 316. 

Heliothis armiger, note, 1901, 369. 
Hemlock, Western, chemical study of wood and bark, 1902, 322-324, 
Hemp, breaking, discussion, 1901, 550. 

machine, discussion, 1901, 551. 
character, 1903, 387. 
cleaning, 1901, 550-551. 
cultivation, preparation of land for, 1901, 544. 
culture, important step, 1902, 22. 
cutter, use in harvesting, 1901, 547. 
drying and stacking, 1901, 548. 
growing and handling of seed, 1901, 250. 
handling, improved methods, necessity, 1903, 34. 
harvesting, discussion, 1901, 547. 

machine, requirements, 1901, 548. 
imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 764. : 
industry in United States, article by Lyster H. Dewey, 1901, 541-554. 
manila and sisal, growing in Porto Rico, 1903, 90. 

as promising tropical crop, 1901, 360. 
market and prices, 1901, 552. 
mauritius, discussion, 1903, 397. 
New Zealand, description of plant and fiber, uses, imports, 1903, 396-397. 
origin, countries of cultivation, production, and uses, 1903, 392-393. 
production in Kentucky, statistics, 1901, 553. 
regions of cultivation, discussion, 1901, 542. 
retting, discussion, 1901, 549. 
seed growing and handling, 1901, 250. 

imported, 1903, 34. 
sisal, as promising tropical crops, remarks, 1901, 364. 
soils, suitable, remarks, 1901, 543. 
unretted, breaking, 1901, 552. 
varieties and seed, 1901, 553. 

Hen manure, composition, 1902, 571. 
liquid solution, 1902, 556. 

number of eggs, increase, 1904, 529. 
value to farmer, 1905, 12. 

Henbane, belladonna, and stramonium, cultivation and gathering, 1903, 345. 
Henequen. See Sisal. 
Henry E. Stevens, cooperation in Connecticut tobacco experiments, 1902, 70. 
Herbivorous animal tapeworms; life history problem, note, 1905, 161. 
Herding sheep in Western mountains, remarks, 1901, 344. 
Heronries of Florida, extermination, note, 1902, 207, 
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Herons, migration, note, 1903, 373. 
Hess of aoe slaughter of infected animals for relief from foot-and-mouth disease, 

1902, 652. 
Hessian fly, damage to wheat, 1904, 466; 1905, 467, 472. 

damages and parasite, 1905, 634. 
notes, 1901, 675; 1902, 720; 1904. 603; 1905, 633-634. 
repressive measures, 1905, 474-475. 

Heterocysts, dead cells, cause of pollution in water supplies, 1902, 180. 
Heterodera radicicola, injuries to peach and remedies, 1905, 348. 
Hickories, injury by bark beetle, and investigation, 1902, 85-86. 
Hickory bark-beetle, description, life history, injury and remedy, 1903, 314-317. 

study, note, 1905, 632. 
tree, signs of attack by bark beetle, 1903, 315-316. 

Hides, cattle, losses by ox warble, estimate, 1904, 472. 
exports, 1901, 800; 1902, 862; 1903, 691; 1904, 732; 1905, 774. 
imports, 1901, 793; 1902, 855; 1903, 681; 1904, 723; 1905, 763. 

High school, Lowell, Mass., programme showing relation to agriculture, 1902, 498. 
schools, agricultural and secondary courses in agriculture, 1902, 487-492. 

in Wisconsin, courses of study, expenses, etc., 1902, 489-491. 
elective system in determining studies, 1902, 485-486. 
in centralization of rural schools, note, 1901, 147. 
Indiana, programme including agriculture, 1902, 497. 
place of agriculture, remarks, 1902, 486. 
public, recent development and industrial courses, 1902, 482-487. 

suggestions for courses in agriculture, 1902, 495-499. 
teaching geology, 1903, 441. 

Sce also Education; Schools. 
Highway improvement, forces at work, 1903, 454455. 

rights of public and prohibition of shooting, 1904, 513. 
work, benefits of employing prisoners, 1901, 412. 

Highways in Philippines, expenditures by United States, 1901, 524. 
law for tree planting, Connecticut, 1903, 569. 
necessity of general fund for construction, 1901, 411. 
past work of National Government in construction, 1901, 409. 

See also Roads. 
Hiley peach, value, origin, description, advantages, synonyms, 1903, 271-272. 

R. A., discovery of Hiley peach, note, 1903, 271. 
Hilgard, E. W., remarks on salts in irrigation water, 1902, 291. 

report on California silk industry in 1878, 1903, 138-139. 
work on sugar-beet soils in California, note, 1901, 300. 

Hill planting of sugar beets, note, 1903, 405. : 
Hillsides, sugar-beet growing, probability of failure, 1902, 403. 
Hilly or rolling land, soil washing, prevention, 1903, 178. 
Hired labor, comparison with convict labor, 1901, 325. 
Hoe, use in cotton cultivation, remarks, 1903, 133, 134. 
Hog cholera, investigations, 1905, 25. 

losses and study, 1903, 20. 
farming, relation to crop diversification in South, 1905, 204. 
raising in Alaska, problem, note, 1901, 72. 

South, remarks, 1904, 189. 
See also Swine. 

Hogs, breeders’ associations, lists, 1901, 626; 1902, 678; 1903, 523; 1904, 553; 1905, 577. 

damage to forests, 1901, 474, 475. 
danger of feeding cotton-seed meal, note, 1904, 360. 
destruction of nut weevil, 1904, 309. 
exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
high price in Honolulu, note, 1901, 75. 
improvement as result of breeding, remarks, 1901, 219. 
inbreeding and its effects, 1905, 379. 
inspection, note, 1903, 21. 
live prices, wholesale, on leading United States markets, 1901, 781-782; 1902, 

846; 1903, 674; 1904, 715; 1905, 754. 
on dairy farm, remarks, 1902, 359. 

live-stock farm, feeding, 1902, 358. 
points of excellence and methods for breeding, 1901, 231. 
result of errors in breeding, remarks, 1901, 221. 
statistics, 1901, 781-782; 1902, 845-846; 1903, 673-675; 1904, 714-716; 1905, 

753-754. 
transmission of round worms, 1905, 151, 153, 154. 

See also Pork; Swine. 
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Holland, butter, remarks, 1902, 152. 
oleaginous seeds and nuts, imports and exports, 1903, 423-424. 

Homes, Epwin S., jr., article on ‘“‘ Wheat ports of the Pacific coast,’’ 1901, 567-580. 
GeorGE K., article on ‘‘Causes affecting farm values,’’ 1905, 511-532. 

‘Consumers’ fancies,’’ 1904, 417-434. 
“Practices in crop rotation,’’ 1902, 519-532. 
“The Nation’s farm surplus,’’ 1903, 479-490. 

J. A., articleon ‘Road building with convict labor in the Southern States,” 
1901, 319-332. / 

Holy Cross Mission, Alaska, growing of vegetables, etc., 1901, 70. 
Home adornment, plants as a factor, article by L. C. Corbett, 1902, 501-518. 

fruit garden, article by L. C. Corbett, 1901, 431-446. 
planting of flowers, shrubs, grass, and trees for the home, 1902, 502-506. 

Homeseeker, relation of Weather Bureau, article by Edward L. Wells, 1904, 353-362. 
Weather Bureau information, availability, 1904, 357. 

Homeseekers, mistakes, 1904, 354-355. 
Homespun cotton, linen, and woolen, use in South in 1810, 1903, 464. 

manufactures, effect of Jefferson-Madison embargo, 1903, 464. 
Homestead, grazing and irrigable lands, problem, notes, 1901, 94. 

public lands open, remarks and table by States, 1903, 577-579. 
Honey, bees, and wax, production and value, 1901, 784-785. 

buyers, peculiarities, 1904, 424. 
comb, genuineness, remarks, 1904, 86. 
production and value, 1901, 784-785. 
value and use as food, note, 1902, 401. 

Honeysuckle, use in home adornment, 1902, 515. 
wild, use in binding soil on roads, 1904, 337. 

Honolulu, site of Hawaiian Experiment Station, remarks, 1901, 73. 
Hook worms, transmission, 1905, 50. 
Horxtns, A. D., article on ‘‘Insect enemies of forest reproduction,’’ 1905, 249-256. 

“Insect injuries to forest products,’’ 1904, 381-398. 
“Insect injurics to hardwood forest trees,’’ 1903, 313-328. 
‘Some of the principal insect enemies of coniferous foreste 

in the United States,’’ 1902, 265-282. 
employment in forest insect investigations, 1902, 85. 
estimate of forest losses by insects, 1904, 472. 
timothy varieties, 1904, 39. 

Hops, Bavarian, introduction, 1901, 36. 
exports, 1901, 803; 1902, 867; 1903, 697; 1904, 738; 1905, 778. 
growing, expenses and returns, 1902, 820. 

relation to farm land prices on Pacific coast, 1905, 529. 
imports, 1901, 796; 1902, 858; 1903, 687; 1904, 728; 1905, 768. 
sales in United Kingdom, competitors, 1903, 487. 
statistics, 1901, 759; 1902, 819-820; 1903, 648-649; 1904, 701; 1905, 717-718. 

Hornfly, parasite, remarks, 1905, 144. 
Horse botfly, parasite, life history, 1905, 144. 

breeding investigations, 1904, 529-536. 
carriage or coach, points in sclection, 1902, 462-464. 
draft, points in judging, 1902, 458-461. 
grazing in forest reserves, statistics, 1901, 339. 
light, kind for market, 1904, 532. 
manure, composition, 1902, 571. 

liquid solution, 1902, 556, 560. 
market, relation of export trade, 1904, 530-531. 
raising in South, remarks, 1904, 189. 

use in diversified farming in South, 1905, 211. 
saddle, demand, and points in selection, 1902, 466-468. 
trotting, development, note, 1901, 219. 
weeders for corn culture, notes, 1903, 189. 

Horseflesh, inspection for export, 1902, 12, 13. 
Horses, American, trotter as foundation for breed, 1904, 531. 

breeders’ associations, officials, etc., 1901, 625; 1902, 676; 1903, 522; 1904, 552; 
1905, 576. 

breeding, importation, mistaken system, 1904, 538. 
breeds, feeding, and care on live-stock farm, 1902, 358. 
carriage, production, demand, 1902, 461. 

See also Carriage horses. 
classes profitably produced, discussion, 1902, 456-468. 
coach. See Carriage horses, 
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Horses, exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
for market and breeding, selection and judging, article by W. J. Kennedy, 

1902, 455-468. 
imports, 1901, 792; 1902, 853; 1903, 680; 1904, 721; 1905, 761. 
inspection and imports, notes, 1903, 21, 22. 
introduction into Hawaii, 1901, 512. 
market, scarcity and prices, 1904, 529-530. 
mistaken views of breeders, 1901, 220. 
numbers in several countries, 1905, 732-735. 
on farms, number and value, 1905, 12. 
scarcity, suggestions for relief, 1904, 531. 
statistics, 1901, 771-772; 1902, 831-833, 853, 862, 871, 873; 1903, 659-662, 680, 

691; 1904, 700-702, 721, 732; 1905, 737-739, 761, 773. 
successful breeding, essential points, 1902, 456. 
venereal disease, maladie du coit, outbreak in Nebraska, 1905, 26. 

Horticultural and kindred societies, national, list, 1901, 632; 1902, 684; 1903, 525, 
1904, 555; 1905, 579. 

.conditions in Japan, remarks, 1902, 159. 
operations, improvement of methods and practices, 1902, 599. 

Horticulture pera relation of meadow mice, article by D. E. Lantz, 1905, 
76. 

investigations on intensive crops, 1902, 30. 
Pacific slope, origin, 1901, 432. 
State boards, and societies, lists, 1902, 684-685. 

Horticulturist, education advisable for success, 1904, 131-132. 
Hose, canvas, use in irrigation, 1903, 249. 
Hospital dietaries, remarks, 1901, 393. 

for insane, improved methods and saving from dietary inquiries, 1901, 402. 
New York, dietary inquiries, 1901, 402. 

importance of food studies, 1901, 82. 
Hot Springs, Ark., chemical examination, remarks, 1901, 62. 
Hothouse crops, ans under glass, article by B. T. Galloway, 1904, 161-169. 

See also Greenhouse. 
House flies, breeding places, 1901, 185. 

finch, injury to fruit, etc., 1904, 246-248. 
Household deodorant, use of formaldehyde, 1905, 481. 

insects, use of hydrocyanic-acid gas, remarks, 1902, 89. 
Howarp,L.0O.,article on ‘‘ Experimental work with fungous diseases of grasshoppers,” 

1901, 459-470. 
“Insects as carriers and spreaders of disease,’’ 1901, 177-192. 
“The gypsy and brown-tail moths and their European para- 

sites,’’? 1905, 123-138. 
“The United States Department of Agriculture and silk 

culture,’’ 1903, 137-148. 
European studies of moth parasite problem, 1905, 131-136. 

Hull, England, largest center of cotton-seed oil manufacture, 1901, 295. 
Hulls, cotton, distribution of boll weevil, note, 1903, 212. 
Human body, amounts of heat and carbon dioxid given off, 1904, 214-216. 

relation of food to vital functions, 1904, 206-206. 
temperatures, data from calorimeter, 1904, 218-220. 

Humid and semiarid regions, comparison of crop rotation, 1903, 449. 
regions, evaporation, invariability with rainfall, 1903, 281. 

irrigation, study, remarks, 1901, 87; 1902, 112; 1903, 94, 96; 1904, 108. 
Humus as a factor in forest growth, note, 1901, 474, 475. 

farming without attention to supply, remarks, 1902, 348-349. 
in soil, value, and supply, note, 1902, 349. . 

Hunter, W. D., article on “‘ Present status of the cotton-boll weevil,’’ 1904, 191-204. 
“The present status of the Mexican cotton-boll weevil in 

the United States,’ 1901, 369-380. ; 
“The status of the Mexican cotton boll weevil in the United 

States in 1903,”’ 1903, 205-214.- 
Hunters, numbers as shown by issue of game licenses, 1904, 511. 

protection for farmers, association, Illinois, work, 1904, 218-219. 
Hunting, game protection as check, 1904, 511-512. 

licenses, requirements, 1904, 511. Ls 
North Carolina, system of leasing shooting privileges, 1904, 518-520. 
privileges, rental as farm revenue, 1904, 516. 
See also Game. : ; 

Hurd, Dr. A. W., account of effect of dietary studies, 1901, 403. 

55412—Bull. 9—08——6 
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Hurds of hemp, methods of cleaning out of fiber, 1901, 551. 
Hurricane and storm warnings, Weather Bureau, explanation, 1903, 119. 

Galveston, remarks, 1901, 15. 
gore s Patrons, officials, 1901, 637-639; 1902, 689-691; 1903, 526; 1904, 556; 

1905, 580. 
Husking corn, in field, selection of seed ears, objection, 1902, 549. 
Husmann, Georcs C., article on ‘‘Grape, raisin and wine production in the United 

States,’’ 1902, 407-420. 
“Some uses of the grapevine and its fruit,’ 1904, 

363-380. 
Hybrid corn, transmission of characters, 1902, 544. 

orange trees, remarks, 1901, 25, 673; 1905, 39. 
oranges, remarks, 1902, 20; 1905, 39. 
wheat varieties, remarks, 1902, 20. 

Hybridization and crossing, relation to plant breeding, notes, 1904, 120, 121. 
citrus fruit, method of breeding in Florida, 1904, 221-223; 1905, 39. 
corn, example of work, 1902, 542. 
improving lint of early cotton varieties, 1904, 500. 
method of producing hardy citrus fruits, 1904, 224. 
statement of well-known principle; difficulties and losses, 1904, 225. 

See also Breeding; Crossing. 
Hybridizing, use in plant breeding, notes, 1901, 229. 
Hybrids, corn, potatoes, and tobacco, note, 1904, 46. 

cotton, introduction, 1904, 45. 
long-staple, improved varieties, 1903, 30; 1904, 45; 1905, 37. 

weakness of fiber, 1902, 20, 381. 
pineapple, superior quality, remarks, 1905, 285. 
pomelo, production, 1905, 40. 
potatoes, note, 1904, 46. 
sweet orange and trifoliate, differences in leaves, 1904, 227. 
tobacco, use in improvement, 1904, 46, 452. 

See also Breeding. 
Iydrastis canadensis. See Golden seal. 
Hydraulic process manufacture of linseed oil, remarks, 1902, 434-435. 
Hydrocyanic-acid gas, use against household insects, 1902, 89. 
Hygienic table, food preservative experiments, regulations, 1903, 292, 293. 

participants in study of preservatives, 1903, 54. 
Hylocichla ustulata, eating of fruit, 1904, 251. 
Hyoscyamus niger, henbane, remarks, 1903, 345. 
Hypoderma lineata, parasite of cattle, damages, remarks, 1904, 472; 1905, 144. 

I. 

Ice gorges on rivers, Weather Bureau service, remarks, 1904, 16. 
Iceland, deaths from echinococcus tapeworms, 1905, 160. 
Ichneumon fly, enemy of codling moth, remarks, 1901, 604. 
Icterus bullocki, eating of fruit, 1904, 251. 
Idaho, public control of irrigation, 1901, 681. 

soils, areas surveyed, 1905, 618. 
Illinois, castor beans, production, 1904, 293, 294, 295, 296. 

corn breeding, experiment station work, 1902, 95, 220; 1903, 84. . 
experiments, methods, 1901, 228. 

Experiment Station, improvement of corn, 1902, 95, 220; 1903, 84. 
farm land, prices, 1905, 524. 
farmers’ association for protection from hunters, methods, 1904, 218-219. 
Farmers’ Institutes, plan for interesting country boys, 1903, 155-157. 
forest planting, kinds of trees and comparative value, 1904, 257. 
gravel for road building, note, 1904, 325. 
hemp growing, 1901, 542. 
levees on the Mississippi River, remarks, 1901, 482. 
origin of Akin apple, 1903, 268. 
proposed agricultural experiments, 1901, 68. 
reports on agriculture, remarks, 1904, 524. 
road conditions, materials, and legislation, 1903, 459; 1905, 624. 
soil survey operations, 1902, 54. 
soils, areas surveyed, 1905, 618, 
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Illiteracy in agricultural districts, statistics, 1901, 136. 
Illustrations, conservative use, 1903, 102. 

improvement, remarks, 1901, 104. 
supervision as to character, 1904, 114. 

Immigration, effect on farm prices, 1905, 514. 
Imperial, California, soil survey, occasion and results, 1902, 51. 
Implements, agricultural, United States, use in Argentina, 1904, 285. 

in sugar-beet growing, remarks, 1903, 409. 
plow and harrow, in fruit growing, 1904, 174. 

: a growing, in Colorado, 1904, 318-321. 
import animals, inspection service, 1901, 18, 19; 1904, 20. 
Importation, injurious mammals and birds, prohibition, Federal and State, 1904, 515. 
Importations, game, 1903, remarks, 1903, 568-569. 

of live mammals and birds, 1904, 609-610. 
Imported animals quarantined in 1902, 1902, 875. 
Imports, agricultural products, average prices, 1901, 806-808. 

. 1898-1902, 1902, 871-873. 
statistics, 1901, 792-799; 1902, 853-862; 1903, 680-700; 

1904, 721-731; 1905, 761-772. 
animals not subject to quarantine, 1902, 832. 
birds and animals, game and eggs, 1904, 88. 
castor beans and oil, into United States, 1904, 298. 
eggs, discussion, 1902, 304-308. 
farm products, into Germany, remarks on statistics, 1903, 71. 

remarks by Secretary, 1904, 13; 1905, 14. 
food, inspection, remarks, 1905, 60. 
forest products, 1903, 73. 
live stock from Mexico, 1903, 22. 
Mexican animals into United States, 1902, 841. 
oleaginous seeds and nuts, several countries, 1903, 418, 420, 422, 424, 425, 426. 
poultry, discussion, 1902, 304-308. 
raisins, 1902, 415. 

See also Corn; Barley; Rye; Potatoes; Cotton: Horses; Cattle; Sheep, etc. 
Inarching, mango FROuAEOn, method, 1905, 446. 
Inbreeding, corn, detrimental effect, 1905, 388-391. 

effect on vegetative vigor and fertility of plants, 1905, 384-386. 
plants, effect, article by A. D. Shamel, 1905, 377-392. 
tobacco, beneficial effects, 1905, 386-388. 
usefulness in improving domestic animals, 1905, 379-381 

Incubation, ostrich, artificial and natural, 1905, 401. 
Index cards, Department publications. note, 1904, 115. 

Yearbook and Farmers’ Bulletins, 1903, 103. 
India as competitor in cotton production, 1901, 204. 

British, milk supply for cities, note, 1902, 150. 
source of supply of castor beans, 1904, 298. 

cotton, description and uses, 1903, 390. 
Government, publication regarding alkali soils, 1901, 50. 
irrigation system, rainfall and drought, 1902, 631-632. 
mango growing, methods, 1901, 389. 

Indian agriculture, two types, 1904, 480-482. 
corn. See Corn. 
peach orchards, remarks, 1905, 499. 

Indiana, farm lands, prices, 1905, 524. 
reports on agriculture, origin. etc., 1904, 523-024. 
souls, areas surveyed, 1905, 618. 

Indians, Guatemala, cotton growing, 1904, 478. 
crops other than cotton, cultivation, 1904, 481. 

Indies, East and West, as source of cotton supply, 1901, 198. 
Indigo, imports, 1901, 796; 1902, 858; 1903, 687; 1904, 728; 1905, 768. 
Industrial education, reiation of high school, 1902, 486. 

features of United States, remarks, 1901, 488. 
Infection, sheep scab, spread to sound sheep in transit, 1903, 502-503. 

widespread character, 1903, 497. 
Infectious diseases, use as remedy against meadow mice, 1905, 375. 
Infectiousness of foot-and-mouth disease, notes, 1902, 650-653. . 
Ingram apples, history. and features recommending for wider planting, 1901, 382. 
Inks, examination for Post-Office Department, 1904, 62, 
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Inoculation with bacterial products, immunity from disease. 1901, 581. 
Insane, dietary inquiries in New York hospitals, 1901, 402. 
Insect, damage to cattle, estimates, 1904, 472-473. 

cereal crops, discussion, 1904, 465-468. 
cotton, 1904, 468-469. 
forests, estimates, 1904, 471-472. 
fruits, 1904, 469. 
hay and forage crops, 1904, 468. 
stored products, 1904, 473-474. 
wheat, 1904, 466-468. 

destroyer, bobwhite, discussion, 1903, 194-199. 
determinations, remarks, 1902, 88. 
enemies, cotton boll weevil, studies, 1903, 107. 

forests, coniferous, in Maes States, article by A. D. Hopkins, 1902, 
265-282. 
rime requisites in combating, 1902, 266. 

grains and forage hicie 1904, 84. 
enemy of pine trees, remarks, 1902, 85-86. 
injuries causing death of trees, discussion, 1903, 314-323. 

distinctive character, 1904, 382-391. 
forest products, article by A. D. Hopkins, 1904, 381-398. 

trees, discussion, 1903, 313-328. 
hard-wood trees, article by A. D. Hopkins, 1903, 313-326. 
round timber, prevention, 1904, 393-394. 
wood of living trees, discussion, 1903, 323-328. 
use of top working as relief, 1902, 248. 

killer, comparison of Mucor with Empusa fungous cultures, 1901, 462. 
losses, saving by Entomology Bureau, 1905, 82. 
pests, miscellaneous work, 1904, 83. 
repression, planting time as factor, 1905, 473. 
study, value of flowering trees of Japan, 1902, 160. 

Insecticide and agricultural water laboratory work, 1903; 57. 
Insecticides, efficiency with fruits, 1903, 556. 

experimental work, 1902, 88; 1903, 79; 1904, 84. 
in fruit growing, 1904, 175-176. 
progress, in 1901, 1901, 678. 
study by Chemistry Bureau, 1902, 79; 1905, 60. 

Insectivorous birds, protection, 1904, 509-510. 
Insects affected by contagious diseases, 1901, 459. 

affecting apple trees, 1901, 603. 
and other invertebrates, food of bobwhite, list, 1903, 204. 
annual loss from destructive insects, article by C. L. Marlatt, 1904, 461-474. 
apple tree, 1901, 603. 3 
as carriers and spreaders of disease, article by L. O. Howard, 1901, 177-192. 
beneficial, imported, remarks, 1902, 81; 1904, 81; 1905, 77-78. 
control, results, 1904, 463-464. 
cost of protection from damage and disease, 1904, 474. 
cotton, need of attention, 1903, 106. 
damaging forests, work of Division of Entomology, 1902, 85. 

to forests, remarks, 1904, 83. 
study, 1905, 79. 

destruction by blackbirds, 1904, 248. 
black-headed grosbeak, 1904, 248. 

destructive, annual loss in United States, article by C. L. Marlatt, 1904, 461-474. 
Hawaii, hindrance to agriculture, note, 1902, 105. 

disease spreading, remarks, 1905, 80. 
field crop, farm practice in control, article by F. M. Webster, 1905, 465-476. 
from abroad, work of Division of Entomology, 1902, 80-83; 1903, 73. 
fruit growing, 1904, 175-176. 
grape, remarks, 1903, 411. 
household, use of hydrocyanic-acid gas, remarks, 1902, 89. 
injuries to forest reproduction, article by A. D. Hopkins, 1905, 249-256. 
injurious, articles by IF. H. Chittenden, 1901, 674-679; 1902, 726-733, 1903, 

563-566; 1904, 600-606. 
destruction by birds, 1904, 513-514. 
Hawaii, investigations, 1903, 90. 

studies, 1901, 515, 
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Insects, injurious, protection, advances, 1902, 600-601. 
review for year, 1901, 674-679; 1902, 726-733; 1903, 563-566; 1904, 

600-605; 1905, 628-636, ’ 
to fruits and fruit trees, remarks, 1901, 676. 

study, 1905, 79. 
grapes, remarks, 1902, 411. 
health, 1902, 87. 
ornamental, including greenhouse, plants, 1901, 678. 

shade trees, notes, 1902, 87. 
stored products, 1901, 678; 1902, 87. 
truck crops, 1902, 87. 
vegetables and fruits, 1904, 83. 

investigations to prevent ravages in Porto Rico, 1901, 510. 
noxious, destruction by birds, 1904, 253-254. 
peach, injuries, remedies, etc., article by A. L. Quaintance, 1905, 325-348. 
relation to health of man, 1903, 77. : 
relations to human diseases, remarks, 1905, 636. 
repression by soil preparation and timely planting, 1905, 471. 
scale, forest, fruit, etc, 1904, 81, 82, 83. 
useful, sending abroad, 1905, 78. 

Inspection, animals and animal products, 1901, 18, 19; 1903, 21; 1904, 20. 
cattle scab, with statistics, 1904, 22-23. 
control of contagious diseases of animals, 1903, 492. 
dairy products, 1904, 24. 
feeding stuff, check of adulteration, 1904, 90, 96. 
food, le by W. D. Bigelow, 1904, 593-597; 1905, 645- 

4. 
exports, remarks, 1905, 59. 
extent of service, 1904, 159. 
imported, remarks, 1903, 55. 
language of law and nature of work, 1904, 153-154. 
products for American exporters, 1904, 154. 

foreign, article by H. W. Wiley, 1904, 151-160. 
remarks, 1904, 62. 
statistics, 1904, 594-597. 
working of law, 1904, 156-159. 

grain, remarks, 1903, 35. 
meat, extent, cost, and necessity, 1905, 29-30. 

for shipment, 1904, 19, 21. 
remarks by Secretary, 1901, 20. 

quarantine against boll weevil, 1905, 76. 
renovated butter, 1903, 22. 
service for export and import animals, discussion, 1901, 18, 19; 1902, 12-14. 
sheep, for control of scab, 1903, 498, 499, 502. 
Texas fever, 1903, 19. 
vessels and export animals, 1902, 835. 

Institutes, farmers’, experiment station work, 1903, 87. 
remarks by Secretary, 1901, 79, 80. 

Institutions, educational, dietetics, 1901, 407. 
irrigation, 1904, 616-617. 
public, dietaries, pecuniary aspect, 1901, 405. 

dietary inquiries, humanitarian aspects, 1901, 406. 
recent studies in dietaries, 1901, 401. 

Instruments, equipment, Weather Bureau, 1904, 19. 
for measuring water in irrigation, note, 1901, 86. 
meteorological, equipment of weather stations, 1903, 111, 112. 

Insular dependencies, trade, 1901, 106. 
Interest rates, relation to farm prices, 1905, 514. 
Interior Department, irrigation, 1903, 574-575; 1904, 617. 

Secretary, control of national irrigation work under new law, 1902, 735. 
Interstate commerce in game, remarks, 1904, 88. 

prohibition of diseased sheep and regulation of traffic, 1903, 498, 
499, 500. 

traffic, exclusion of cattle with scab disease, note, 1903, 505. 
Invertebrates, food of bobwhite, lists, 1903, 204. 
Towa, boys’ agricultural club and school fairs, organization and growth, 1904, 494. 

farm lands, prices, 1905, 525. 
growing of broom-corn seed, note, 1901, 252. 
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Towa, migration of robins, 1903, 384. 
new road law, advantage promised, 1903, 458. 
reports on agriculture, 1904, 524. 
roads, character and costliness, 1903, 457. 

legislation, 1905, 624. 
school fairs, study of agriculture, 1904, 494-495. 
seed-corn trains, use in giving instruction about corn growing, 1905, 410. 
soils, areas surveyed, 1905, 618. 
State College, tests of corn planters and windmills, 1904, 112. 
station, experiment in feeding cattle, 1903, 84. 

Ipomea purpurea, fertilization experiments of Darwin, 1905, 384. 
Ireland, macadam roads, estimated cost of constructing, 1901, 528. 
Trrigable and grazing lands, benefits of union in use, 1901, 94. 
Irrigated agriculture, importance of water supply and its regulation, 1901, 84-86. 

areas, influence of environment on sugar beet, 1901, 317. 
crops in Africa, study, remarks, 1902, 34. 
districts, farming land, drainage, 1904, 109. 

injury by alkali and reclamation, 1904, 72-74. 
lands, drainage, discussion, 1902, 234-242. 

kinds of drains for use, 1902, 239. 
region of United States, distribution of seasonal rainfall, 1902, 640-642. 
regions, soil work, discussion, 1901, 130. 

Irrigation, analysis of waters, discussion, 1902, 286-291. 
and alfalfa, factors in Colorado potato growing, 1904, 312-313. 

diversified farming, improvements, 1902, 598. 
rainfall, article‘by Edward A. Beals, 1902, 627-642. 

building laterals, 1903, 245-248. 
conditions and lay of land favorable, 1903, 239, 241. 
construction, 1903, 575; 1904, 618. 
control, public, 1901, 680-682; 1902, 736-737; 1903, 573; 1904, 616. 
cost of preparing land, remarks, 1904, 107. 
court decisions, 1903, remarks, 1903, 574. 
dam at Assuan in Egypt, description, 1902, 575. 
data of reservoirs in Poudre and Big Thompson valleys, 1901, 427. 
development, influence of free use of grazing lands, 1901, 93. 

land laws, 1901, 92. 
disposal of land by General Government, remarks, 1903, 575. 
ditches, damage to drainage by prairie dogs, 1901, 264. 
Eastern United States, remarks, 1903, 96-97. 
effect on farm land prices, 1905, 528. 
excessive use of water, 1901, 47. 
for rice crop, remarks, 1902, 630. 
foreign studies, 1903, 97. 
forest management, relation, and Government aid, 1902, 143. 
in Egypt, discussion, 1902, 574-575. 

humid sections, remarks of Secretary, 1901, 87; 1902, 112; 1904, 108. 
Poudre Valley in 1901, remarks, 1901, 424. 
raisin district of California, 1902, 414. 
Utah, causes for shortage of water, 1901, 46. 
West, relation of forest cover, notes, 1902, 142. 

injury by excessive use of water, study, 1902, 93-94. 
filling alkali lands with water, 1902, 236. 

investigations, 1901, 83, 680-682; 1902, 735-737; 1903, 572-576; 1904, 612-618. 
ork of Department, discussion by Secretary, 1902, 109- 
113; 1903, 92-99; 1904, 106-113; 1905, 118-120. 

laws and institutions, 1903, 573; 1904, 616-617; 1905, 649. 
studies, discussion, 1902, 111. 

legislation, points to be guarded, 1901, 91. 
locating farm laterals, 1903, 243-245. 
loss of water by, 1902, 235. 
national aid, discussion, 1901, 89. 
notes and observations of Secretary, 1901, 11, 83-96. 
of sugar beets, remarks, 1903, 405-406. 
officials, 1901, 622; 1902, 674. 
Porto Rico experiments, 1904, 102. 
practices and mechanical devices in Colorado potato growing, 1904, 317-322. 
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Irrigation, preparation of land, 1904, 613. 
arlicle by R. P. Tecle, 1903, 239-250. 
summary, with estimate of cost, 1903, 250. 

problem of cotton boll weevil, note, 1903, 209. 
problems, conclusion of Secretary, 1901, 95. 

of water rights and division of streams, 1901, 85. 
profit in Colorado, calculation, 1901, 425. 
public control, review, 1901, 680-682. 
pump for 50 acres, cost of running, etc., 1905, 432-433. 
reclamation of salt lands on Nile delta, 1902, 580. 

Service in 1904, 1904, 617-618. 
relation of forest reserves, 1905, 638. 

to dry farming, 1905, 423-438. 
removal of alkali by drainage, 1902, 237. 
reservoirs in Rocky Mountain States, article by Elwood Mead, 1901, 415-430. 

private and public ownership, discussion, 1901, 429. 
review for year, by Elwood Mead, 1901, 680-682; 1902, 735-737; 1903, 572- 

576; 1904, 612-618. ~ 
statistics, United States, 1903, 575-576. 
studies, cooperative, note, 1902, 113. 
study of waters, 1903, 79. 
supply of water by pumping, 1905, 431-433. 
surplus water, plans for removal, 1902, 111. 
a ka areas irrigated by States, advantages, crops, and values, 1902 

637-640. 
use of metal pipes and canvas hose, 1903, 249. 

small reservoirs, crops and cost, 1905, 433. 
value of products, and cost of fuel, 1905, 432. 
water, amount of salts allowable, 1902, 290. 

control, advance in 1905, statement by R. P. Teele, 1905, 649. 
winter and spring, discussion, 1905, 434-436. 
works, necessity of caution in appropriations by Congress, 1901, 91. 

Island possessions, growing tropical crops, note, 1904, 10. 
new, note, 1901, 10. 
of United States, agricultural investigations, articles by Walter H. 

Evans, 1901, 503-526. 
plant diseases, 1902, review, 1902, 719; 1903, 555. 
trade of United States, discussion, 1902, 116. 

territory of the United States, conditions, 1901, 685-687. 
Islands, tropical, of the United States, agriculture, article by O. F. Cook, 1901, 349-368. 
Isomerism, formaldehyde, remarks, 1905, 477. 
Istle, imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 764. 

plants and regions, varieties, with descriptions, uses, 1902, 319; 1903, 397-398. 
Italy, irrigation, rainfall, snows, and crops, 1902, 634. 
Ivy, use in home adornment, 1902, 515. 
Ixtle. See Istle. 

> 

J. 

Jablonowski, Josef, aid in moth parasite importation, 1905, 135. 
Jackson, Tenn., conditions bearing on road building, 1904, 323-324. 

road making with Illinois gravel, 1903, 459. 
Jamaica, banana trade and banana growing, 1901, 355. 
Jams, cost of nutrients, table, 1905, 319. 
Japan, flowering trees, popularity, 1902, 160. 

fruit growing, differences in different regions, notes, 1902, 160, 161. 
question of origin of San Jose scale, 1901, 99; 1902, 158. 
relations with China and Korea and insect importation, 1902, 168. 

Japanese Kiushu rice, introduction into United States and value, 1905, 293. 
rice, introduction, note, 1901, 34. 

Jarring, use as remedy for plum curculio, 1905, 328. 
Jaumave istle, remarks, 1903, 397. 
Jay, California, eating of fruit, 1904, 248-250. 
Jefferson, Thomas, influence on cotton manufacturing in South, 1903, 465. 

observation on cotton manufacture in South, note, 1903, 463. 
Jelly, grape, recipe, 1904, 376. 

guava, making and use, 1905, 451, 452-453. 
making, advantage of under-ripe fruit, 1905, 313. 
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Jersey City, N. J., castor-oil industry, notes, 1904, 294, 295. 
Jetty, Government, at mouth of Columbia River, 1901, 570. 
Jimson weed, cultivation and curing, 1905, 536. 
Johnson, C. P., remarks on tuberculin test for tuberculosis, 1901, 590. 
Johnson grass, remarks, 1904, 41. 

seed, growing and handling, 1901, 248. 
value as hay crop, note, 1905, 203. 

statement as to how crops feed, 1904, 142. 
Joint-worm, timothy, repressive measures, 1905, 473. 
Jupp, Syivester D., article on ‘‘ The economic value of the bobwhite,”’ 1903, 193-204. 

usefulness of birds, notes, 1904, 514. : 
Jute, character, 1903, 387. 

imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 765. 
regions of cultivation, growing, handling, prices and uses, 1903, 393-394. 

K. 
a 

Kafir corn, crop rotation in several States, 1902, 525. 
extension of growing, 1905, 419. 
introduction as crop in United States, 1902, 594; 1905, 293. 

Kainit, use against peach scale, 1905, 343. 
Kansas, castor beans, production, 1904, 293, 294, 295, 296. 

Experiment Station, work for improvement of corn, 1902, 221. 
experiments with sorghum, note, 1901, 300. 
darm lands, prices, 1905, 526. 
forest planting, growth and present area, 1902, 141. 
high school, teaching of agriculture, 1905, 264-266. 
Jaw looking to destruction of prairie dogs, 1901, 269. 
prospects for growing sugar beets by irrigation, 1901, 318. 
public control of irrigation, 1901, 681. 
road building and laws, 1903, 460. 
soils, areas surveyed, 1905, 618. 

Kearney, THomas H., and THomas H. Means, article on ‘‘Crops used in the reclam- 
ation of alkali lands in Egypt,’’ 1902, 573-588. 

Kesver, Lyman F., article on ‘The adulteration of drugs,’’ 1903, 251-258. 
Keeping apples, temperature, 1903, 230. 

quality of apples, conditions influencing, 1903, 230-235. 
Keewatin, migration of robins, 1903, 384. 
Kelep, antlike insect, enemy of cotton boll weevil, remarks, 1905, 77. 

protection of cotton in Guatemala, 1904, 476. 
enemy of cotton boll weevil, discovery, 1904, 502. 
introduction into United States, 1904, 484-485. 
weevil-eating, description and habits, 1904, 483-484. 

Kelly, Miss Henrietta Aiken, study of silk culture and work for Department, 1903, 
145, 

Kemp in mohair, discussion, 1901, 274-277. 
objectionable features, discussion, 1901, 275. 

Kenai Experiment Station, Alaska, work, remarks, 1903, 87; 1904, 100. 
experiments in growing vegetables, etc., 1901, 70. 

ee James, article on ‘‘Weather Bureau Stations and their duties,” 1903, 
9-120. 

Kennepy, W. J., article on ‘‘Selecting and judging horses for market and breeding 
purposes,’’ 1902, 455-468. 

Kennel Club, American, officers, 1902, 678. 
Kentucky bluegrass, seed, growing and handling, 1901, 245. 

cotton consumption, notes, statistics, 1903, 475, 476. 
farm lands, prices, 1905, 527. 
est seeds, growing, 1901, 245 
emp cultivation, remarks, 1901, 542; 1902, 23. 

production statistics, 1901, 553. 
retting time, 1901, 550. 

relation of stock farming and bluegrass, 1902, 350. 
soils, areas surveyed, 1905, 618. 

Kerosene oil, use against mosquitoes, note, 1901, 183. 
San Jose scale, 1905, 338. 

; tobacco thrips, 1905, 631. 
Kewalo-uka, site of Hawaiian Experiment Station near Honolulu, 1901, 74. 
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Kid fleeces, Angora, use as trimming for cloaks, 1901, 284. 
Kieffer pears, marketing in Great Britain, 1902, 720. 
Kiln drying, wood, preparation for preservative treatment, 1903, 429. 
King cotton, new early type, use in work against holl weevil, 1904, 499. 

value in weevil infested region, 1904, 507, 508. 
Kine, es ee ea on “Some results of investigations in soil management,’ 1903, 

Franklin H., supervision of soil management work, 1902, 42. 
James I, of England, regulation of quality of drugs, 1903, 251. 

Kingbird, usefulness, note, 1904, 514. 
Kinglets, eating of noxious insects, 1904, 254. 
Kipp, Mont., observations of Chinook winds, notes, 1901, 557, 559, 560. 
Kirkland, A. H., moth control in Massachusetts, supervision, 1905, 131, 137. 
Kittredge, Henry G., estimate of production of long-stapled upland cotton, 1903, 122. 
Kiushu rice. See Rice. 
Knapp, 8. A., report on agriculture in Porto Rico, remarks, 1901, 508. 

work against cotton boll weevil, 1904, 505-506. 
Knight, Thomas Andrew, relation to plant improvement, note, 1904, 120. 
Knoxville, river district, creation and work, 1901, 485. 
Koch, study of tubercle bacillus, remarks, 1901, 581. 
Krue, Witi1aM H.., article on ‘“‘Chemical studies of some forest products of economic 

importance,’’ 1902, 321-332. 

L. 

Labels, in shipping fruit, 1901, 607. 
Labor, contract, and cash tax, road legislation, 1901, 680. 

convict, cost per day, comparison of States, 1901, 325. 
examples of road building, 1901, 327. 
road building ees States, article by J. A. Holmes, 1901, 319- 

efficiency and cost, 1901, 324. 
employment in road building at Jackson, Tenn., 1904, 329-330. 
farm, notes, 1904, 97. 

scarcity, note, 1905, 517. 
in growing sugar beets in foreign countries, remarks, 1901, 490. 

discussion, 1903, 407. 
silk industry, problem of supply, 1903, 141, 147. 

price as factor in drug production, 1903, 342. 
problem in Hawaii, remarks, 1901, 519. 
question in growing sugar beets, 1901, 489. 
scarcity in South, 1905, 211. 
statute, for road work, diminution, 1901, 411. 
sugar-beet growing, remarks, 1901, 490; 1903, 407. 
system for road making, influence on character of roads, 1903, 458. 
tramp and prison, for roads, note, 1903, 462. 

Laboratories, Bureau of Chemistry, work, 1901, 62; 1902, 80; 1903, 56-59; 1904, 65-67; 
: 1905, 61. 

new, establishment, 1902, 79. 
Laboratory exercises, rural school application, 1905, 267-272. 

for testing road materials, establishment, 1901, 101, 412. 
tests of beet seed, 1904, 349. 

clays, 1904, 66. 
road materials, 1904, 65-67. 

work on boll weevil, 1904, 79. 
Laborer in sugar-beet growing, basis of employment, 1903, 408. 
Laboring man, opportunities in United States, 1901, 488. 
Labrador, crowberry as food of plover and curlew, 1908, 377. 
Lacey Act, game and bird protection, enforcement, 1901, 110; 1902, 92; 1904, 89, 90. 

passage and provisions, 1905, 541. 
Ladybird, Asiatic, enemy of San Jose scale, characteristics, 1902, 171. 

natural enemy of San Jose scale, discussion, 1902, 169-174. 
control of San Jose scale, note, 1902, 165. 
enemy of plant lice, note, 1901, 98. 

San Jose and white peach scales, introduction, 1902, 81, 170. 
scale, remarks, 1901, 98; 1902, 80; 1903; 73; 1904, 81. 

native American, small value as enemy of foreign scale insects, 1902, 172- 
173. 
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Ladybirds, enemies of plant lice, introduction, 1902, 82. 
Lake freight rates, table, 1901, 851; 1903, 678; 1904, 719; 1905, 758. 

Michigan, temperature, relation to surrounding regions, 1902, 126. 
region, climate of forest-denuded portion, article by Willis L. Moore, 1902 125- 

132. 
States, forest-fire losses, 1904, 135. 

Upper, cause of low temperatures, 1902, 130. 
temperature, comparison with other States, 1902, 126. 

Superior bark weevil, injuries in forest reproduction, 1905, 254. 
effect of winds on climate of adjacent regions, 1902, 126. 

Lakes, mountain, of the scenic regions of the United States, 1901, 535. 
Lambing season in Arizona, note, 1901, 241. 
Lambs, inspection for import, 1902, 13. 
Lamson, conclusion as to tuberculin test, 1901, 587. 
Lancaster, Sam C., article on ‘Practical road building in Madison County, Tenn.,” 

1904, 323-340. 
Land, alkali, reclamation, remarks, 1904, 72-74. 

cost of preparing for irrigation, 1904, 106. 
for corn growing, necessity of fertility, 1903, 177. 
laws, influence on irrigation development, remarks, 1901, 92. 

of Hawaii, change, remarks, 1901, 518. 
methods of farming for sugar beets, improvement, 1901, 496. 
Office, General, ruling as to grazing, 1901, 337. 
offices in United States, list, 1901, 688-690. 
physical condition, improvement by legumes, 1902, 228. 
poor, restoration by use of cowpeas and other legumes, 1902, 227. 

usefulness in intensive farming, 1904, 172. 
preparation for irrigation, article by R. P. Teele, 1903, 239-250. 

hemp, 1901, 544. 
problems of the West, conclusions of Secretary, 1901, 95. 
public, acts, improper benefits to speculator, 1901, 93. 

disposal for irrigation, remarks, 1903, 575. 
effect of cheapness on farm prices, 1905, 513. 

relation of slope and level to drainage, 1902, 232-233. 
smoothing and leveling for irrigation, 1903, 240-243. 
tenure in United States, discussion, 1902, 750-751. 

Land-grant colleges. See Agricultural Colleges. 
Landlordism, conditions in United States, 1905, 530-531. 
Lands, agricultural, prices in Argentina, 1904, 285. 

farm, influences affecting prices, itemized, 1905, 519-521. 
prices, illustrative local conditions, 1905, 521-530. 

increase, 1900-1905, 1905, 511-513. 
rates of advance in prices, 1905, 530. 

fertility, maintenance, and restoration, notes, 1904, 69, 70. 
grazing, profits of leasing by States, 1901, 95. 
irrigated, drainage, discussion, 1902, 234-242. 
public, forestry, remarks; forest management, 1903, 557, 558. 

open for settlement, remarks and table, 1901, 688-690; 1902, 748-750; 
1908, 577-579; 1904, 622-625. 

relation of irrigation to settlement, 1901, 89-90. 
waste, reclamation by drainage, 1902, 231. 
worn-out, use of cowpeas and other leguminous plants in restoring, 1902, 227. 

Langley, irrigation officer in Egypt, opinions on reclamation of alkali soils, 1902, 584. 
Laneworrny, C. F., article on ‘‘ Fruit and its uses as food,’’ 1905, 307-324. 
Lanrz, D. E., article on ‘‘Meadow mice in relation to agriculture and horticulture,” 

1905, 363-376. : 
review of bounty legislation for destruction of noxious animals, 1905, 

1905, 621-623. 
Lanza, Prof. G., timber-test work, 1902, 535. 
Lard adulterants, difficulty of testing, 1904, 359. 

compound, use of cotton-seed oil, 1901, 287. 
cotton-seed oil with animal fats as substitute, 1903, 415-416. 
detection of cotton-seed oil after change by heating, 1904, 362. 

article by L. M. Tolman, 1904, 359-362. 
exports, 1901, 863; 1902, 800; 1903, 693; 1904, 733; 1905, 774. 
melting point of certain acetates as test for cotton-seed oil, 1904, 361, 362. 
ocean rates, United States to Liverpool, 1905, 760. : 
value and use as food, 1902, 396, 
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Larimer and Weld reservoir in Cache La Poudre Valley, 1901, 417. 
County Canal, remarks, 1901, 421. 

Larva. See Weevil. 
Laterals for irrigation, building, 1903, 245-248. 

slope, or fall, remarks, 1903, 244. 
Lathrop, Barbour, agricultural explorations and introductions of plants, 1902, 33. 
Laudanum, variation in strength, 1903, 256. 
Law, bird-protective, model, chart showing adoption, 1902, 214. 

controlling shipment of live stock, violations and additions, 1903, 494-495. 
food, scope and execution, 1904, 152-160. 
for bond issue for roads at Jackson, Tenn., 1904, 326. 

employment of prisoners on roads, North Carolina, 1901, 322. 
forest, legislation, United States, State, and Federal, in 1905, 1905, 643-645. 
game, decisions, remarks, 1903, 567-568; 1905, 612. 
irrigation, court decisions, 1903, 574. 
need for control of grazing lands, remarks, 1901, 94. 
organic, of Department, duty of Secretary in diffusion of information, 1905, 89. 
printing, waste as consequence of 1,000-copies limit, 1905, 92. 
tea inspection, text, and Supreme Court decision, 1904, 151-152. 
United States Pharmacopcela, Revised Statutes, sections regarding, 1903, 257. 

Lawn, use of citrange as decorative tree, 1904, 235. 
value and best grasses, 1902, 505. 
watering and fertilizing, remarks, 1902, 518. 

Laws, contagious diseases of animals, changes, 1902, 714. 
food, changes, 1904, 593, 594. 
for road improvement, recent enactments, note, 1903, 457. 

water rights and irrigation, remarks, 1901, 91. 
game protection, 1903, 82, 202; 1904, 607-608; 1905, 87, 613-614. 

publications, 1905, 550. 
recent legislation, 1905, 552-554. 
relation to farmer, 1904, 509-511. 

governing shooting of woodcock and wood duck, 1901, 452, 456. 
irrigation, 1901, 680-682; 1902, 736; 1903, 573; 1904, 616; 1905, 649. 

importance and condition, remarks, 1901, 84; 1902, 111. 
land, influence on irrigation development, 1901, 92. 
limitation of action in land cases, 1902, 751. 
relation of United States Pharmacopeeia, 1903, 256-257. 
road and road conditions in several States, 1903, 458-460. 
roads, by States, 1901, 679-680; 1902, 734; 1903, 569-572; 1904, 610-612; 1905, 

624-627. 
See also Legislation. 

Le Duc, Commissioner, advocacy of Government aid for silk culture, 1903, 140. 
Leaching of plant food from soil, study, 1903, 166, 167. 

waste of fertilizers and manures, 1902, 363, 565. 
Leaf fibers, manila, sisal, etc., character, 1903, 388. 

hopper, cane sugar, remarks, 1904, 102. 
miner, coffee pest in Porto Rico, efforts at control, 1904, 103. 
mold, use on chrysanthemums, note, 1902, 563. 
spot, prevalence, 1905, 1905, 603, 604, 605, 607-611. 

sugar beet, control, 1904, 29. 
Leaf-curl, peach, 1901, 670; 1902, 716; 1903, 550; 1904, 583; 1905, 604. 

_ Leaf-worm, cotton, relations to boll weevil, 1904, 201. 
Leakage, irrigation losses, 1903, 95. 
Leavening, bread, losses by use of yeasts and methods avoiding loss, 1903, 352, 353. 
Leaves, crude drug, imports, 1903, 340. 

of plant, effect of overfeeding, note, 1901, 171. 
sweet orange and trifoliate hybrids, differences, 1904, 227. 
trees infested by pine-bark beetles, appearance, 1902, 279. 

trifoliate orange and hybrid, notes, 1904, 224, 226. 
usefulness in plant growth, 1904, 122. 

Lecanium, peach, description, natural history and treatment, 1905, 340-341. 
Lecaniums, parasite enemy, introduction, note, 1902, 82. 
Leckenby, A. B., collection of Bromus inermis varieties, 1904, 40. 
Leclainche and Nocard, conclusions as to tuberculin tests, 1901, 586. 
Lecture force and training of lecturers of farmers’ institutes, 1903, 152-154. 
Lees of wine, uses, 1904, 379. 
Legislation, bird protection, 1902, 733; 1903, 566-567; 1904, 606; 1905, 611-612. 

securing and enforcing, remarks, 1902, 215. 
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Legislation, cotton boll weevil, need, 1904, 203-204. 
diseases, animal. Sce Diseases. 
food and inspection, review by W. D. Bigelow, 1904, 593-597; 1905, 

645-648. 
forest and forestry, in the States, 1904, 592-593. 
game, protection, 1902, 733; 1903, 566-567; 1904, 606; 1905, 611-612. 
irrigation, points to be controlled, 1901, 91. 
landowners’ protection, 1904, 510. 
prevention of shooting, 1904, 513. 
road building, for Madison County, Tenn., 1904, 326. 

recent, review by M. O. Eldridge, 1901, 679-680; 1903, 569-572; 
1904, 610-612. 
State, remarks, 1904, 92-93. 

State, forest and forestry, 1901, 667; 1903, 558-559. 
See also Laws. ; 

Legumes as cover crop for apple orchard, 1901, 599. 
dried, nutritive value, investigations, 1905, 117. 
relation to nitrogen gathering for soil, remarks, 1904, 124, 125. 

Leguminous crops, culture improvements, 1905, 418, 419. 
gathering of nitrogen in soil, remarks, 1902, 337. 
in corn growing, 1903, 181-182. 
introduction, remarks, 1903, 37. 
tests of nitrogen-fixing bacteria, 1904, 49. 

forage crops, discussion, 1902, 27. - 
plants, clover and other, handling of seeds, remarks, 1901, 236-243, 

plants, fertilization, remarks, 1905, 385. 
Leis conformis, ladybird enemy of plant lice, importation, 1902, 82. 
Lelong, B. M., first description of Sugar prune, note, 1903, 275. 
Lemmings, devastation in Europe, remarks, 1905, 363. 
Lemon crop, California, note, 1903, 556. 

use of citrange as substitute, 1904, 229, 231, 234-235, 
Lemons, losses by injuries in packing, note, 1905, 354. 
Lettuce, as special crop, formula for fertilizer, 1902, 570. 

diseases, 1901, 671; 1904, 584; 1905, 607. 
fertilizer formula, 1902, 570. 
owing under glass, season, investment, and profit, 1904, 166. 

introduction of winter culture, 1902, 599. 
Leucaspis, occurrence in Japan, 1902, 162. 
Levees on the Mississippi, construction as protection from floods, 1901, 481. 
Level, farm, directions for construction, 1905, 261. 
Levelers, use in smoothing land for irrigation, descriptions, 1903, 242, 243. 
Leveling device, homemade, note and figure, 1903, 245. 

land for irrigation, discussion, 1903, 240-243. 
Lewis and Clark Exposition. See Exposition. 
Libraries as means of awakening public sentiment for bird protection, 1902, 211. 

information on road building, note, 1903, 462. 
in rural public schools, notes, 1901, 147, 152. 
school, traveling, use in corn-growing study, 1904, 493. 

Library, agricultural, at Concord, Tenn., rural school, 1905, 259. 
in Pennsylvania high school, 1905, 262. 

catalogue, remarks, 1901, 106. 
demands, assistance to agricultural colleges and stations, 1901, 107. 
Department, lee work, and needs, 1901, 13, 106, 107, 614. 

ist of agricultural periodicals in 1902, 1902, 740-745. 
organization and duties, 1902, 664; 1903, 512; 1904, 542; 1905, 

566. 
work, review by Secretary, 1901, 106-108; 1902, 121; 1903, 102- 

103; 1904, 114-115; 1905, 103-104. 
Hawaii, experiment station, 1903, 89. 
statistical, remarks, 1903, 70. 

Lice, parasites, remarks, 1905, 145. 
plant, black scale, and grasshoppers, work for control, 1901, 98. 

ladybird enemies, antrodneton, 1902, 82. 
_  Telation to transmission of tapeworms, 1905, 161. 

License, hunting, system, study and report, remarks, 1905, 552. 
Licenses, hunting, requirements, 1994, 511. 
Lick, James, probable importation of San Jose scale, 1902, 169. 
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Licorice, demand and cultivation, 1905, 538. 
region of production, description of plant, handling, 1908, 343-344. 
root, imports, 1903, 687; 1904, 728; 1905, 768. 

Liebig, statement as to scarcity of fertilizers, 1902, 334. 
Life zones, California and Texas, 1901, 108. 

determination, remarks, 1903; 80; 1905, 84. 
mapping, remarks, 1904, 86-87. 

Light, requirements for assimilation of carbon by plants, 1901, 174. 
Light-houses, Florida, observations on birds’ flight, 1903, 373. 
Lighting, farm barn, 1904, 110. : 

use of castor oil, 1904, 289. 
Lightning, losses, weather record, use in adjustment of dispute, 1903, 309. 
Lily, Bermuda, disease in imported bulbs, note, 1904, 31. 

remarks, 1901, 173. 
Lime and magnesium, influence on plant growth, 1901, 161. 

chloride, use against house flies, note, 1901, 188. 
effect on nitrification in several types of soil, 1903, 171. 
Everglades, eee ue origin, etc., 1905, 280-281. 
function in the soil, 1901, 162. 
influence on nitrification and water soluble salts, 1903, 170-174. 
limit in soil for chrysanthemums, 1902, 565. 
Palmetto, description, origin, etc., 1905, 280. 
rock, use in beet-sugar industry, 1901, 497. 
use for carnations, 1902, 561. 

in soil for violets, 1902, 560. 
in table sirups, for acidity, 1905, 247. 
on sandy upland in peach orchard, 1902, 626. 

Lime-and-sulphur dip for cattle scab, note, 1903 505. 
sheep scab, efficiency and effect on wool, 1903, 500-501. 

Limes, new, Department of Agriculture productions, discussion, 1905, 279-281. 
Limestone rock as road material, note, 1903, 460. 
Lime-sulphur-salt wash, use against San Jose scale, 1902, 156; 1904, 82, 84; 1905, 337. 
Lincolnshire sheep, details of method of improvement, 1901, 229. 
Linden, use in home adornment, details, 1902, 512. 
Linen, cotton as competitor, 1901, 195. 

' Linnet, eating of weed seeds, remarks, 1904, 247. 
injury to fruit, and character of food, 1904, 246-248. 

Linseed oil, manufacture, uses, and trade, 1902, 430, 431, 432, 434-438. 
industry in West, development and changes, 1902, 428-430. 
production and uses, 1902, 422, 423, 424. 
meal, value for cattle feed, 1902, 430. 

See also Flaxseed; Oil. ; 
Lint as object in selection of cotton seed, 1902, 368. 

improvement by hybridization in early cotton varieties, 1904, 500. 
Linum usitatissimum, flax, origin, handring, and uses, 1903, 390-392. 

See also Flax. 
Lion of Thorwaldsen, note, 1901, 538. 
Liquid manure, danger in use on heavy soil, 1902, 558. 

manures, use in feeding plants, 1902, 556. ; 
on chrysanthemums, discussion, 1902, 563-566. 

Liquors, alcoholic, exports, 1901, 803, 804; 1902, 867; 1903, 697; 1904, 738; 1905, 779. 
imports, 1901, 796, 797; 1902, 859, 860; 1903, 687; 1904, 728; 1905, 

768, 769. 
distilled from agave, note, 1902, 316. 

Lister for corn planting, advantages, 1903, 186-187. 
Little peach disease, efforts for control, 1904, 24, 36. 
Live animals, exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 

destination, 1903, 485. 
value, note, 1903, 481. 

imports, 1901, 792; 1902, 853; 1903, 680; 1904, 721; 1905, 761. 
stock, Alaska, remarks, 1904, 100-101. | ' 

Argentine, high prices for breeding animals, 1904, 274-275. 
notes, 1904, 272, 273. : 

Association, National, officers, 1901, 637; 1902, 675; 1903, 521; 1904, 551; 
1905, 575. 

business, Argentine, discussion, 1904, 273-274. 
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Live stock, danger from castor pomace, note, 1904, 291. 
exhibitions, educational value, article by George M. Rommel, 1902, 261- 

264. : 
Exhibitors, National Association, officers, 1902, 675. 
Exposition, International, officers, 1902, 675. 
farm, contribution to national wealth, remarks by Secretary, 1904, 11-12. 

typical, methods of cropping, feeding, etc., 1902, 354-359. 
farming, as a type, remarks, 1902, 347. 

growth, remarks, 1902, 722. 
principal region and special types, 1902, 350. 
relation to use of commercial fertilizers, 1902, 353. 
Southern, need of development, 1905, 197. 

farms, crop rotations, 1902, 525. 
increase in value, 1905, 20. 

freight rates, Chicago to New York, 1901, 789; 1902, 849; 1903, 677; 1904, 
718; 1905, 756. 

improvement by breeding, discussion, 1901, 219-222. 
in the South, raising, 1904, 189-190. 
industry, need in cotton belt, note, 1903, 169. 
inferior grade in Philippines, 1901, 520. 
insects, study by Entomology Bureau, 1905, 81. 
inspection for export, cost, etc., 1902, 12-14. 

import, cost, etc., 1902, 12-14. 
law controlling shipment, 1903, 494. 
number of animals and breeds of sheep in Argentina, 1904, 277-278. 

in several countries, 1905, 732-736. 
pasturing in forest reservation, 1901, 337. 
production, improvements, 1902, 602-603. 
products, map showing distribution, with discussion, 1902, 351-352. 
sanitary officers and veterinarians, State, list, 1901, 628-630; 1902, 680- 

682; 1903, 523-524; 1904, 553-554; 1905, 577-578. 
shipments, Argentine, 1904, 275-276. 
show, value to exhibitor, discussion, 1902, 260. 
traffic, interstate, State restrictions, remarks, 1901, 22. 
use of grapevine leaves as feed, 1904, 364. 

See also Farm animals. 
Loam, clay, and sandy, value as sugar-beet soil, 1903, 401. 

value in growing roses, 1902, 554. 
Loblolly pine, profitable planting in South, suggestion, 1902, 138. 
Locust, black or yellow, insect injury, note, 1905, 250. 

telephone line construction, 1905, 455, 456, 458. 
carpenter worm, injuries, discussion, 1903, 326-327. 

Locusts, beetles, weevils, etc., in food of bobwhite, 1903, 196. 
See also Grasshoppers. 

Lodgepole pine, forest at high elevation, 1901, 335. 
Loeffler, Doctor, statement as to foot-and-mouth disease, 1902, 651. 
Logging at University of the South, tables showing net returns, 1901, 475, 476. 

conditions, usual, and variation in waste, 1905, 483-485. 
selection and use of timber for bridges, 1905, 492. 
skid poles, suggestions for cutting, 1905, 190. 
stumps, height and character, 1905, 489. 
timber tract of the University of the South, 1901, 473. 
waste, conditions and causes, 1905, 484. 

in Southern yellow pine, article by J. Girsin Peters, 1905, 483-494. 
yellow pine, rules for prevention of waste, 1905, 493-494. 

Logs, rules for cutting, work at Sewanee, Tenn., 1901, 474. 
London water supply, relation of quality to organic matter, remarks, 1902, 175-176. 
Longino, A. H., governor of Mississippi, remarks on importance of good roads, 1901, 

414. 
Longleaf pine, destruction in Texas by pine-bark beetle, 1902, 273. 

effect of ‘‘bleeding,’’ note, 1902, 535. 
Long-staple cotton, improvement of varieties, 1903, 130-131. 

increase of demand and probable shortage, 1903, 122-123. 
regions for growing, 1903, 121, 122. 

upland cotton, cultivation, discussion, 1903, 132-134. 
varieties, origin and character, 1903, 126-130. 

cottons, introduction, discussion, 1903, 12. 
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Lophortyx californicus, destruction of grapes, 1904, 250. 
Loquat, Advance, history and features recommending, 1901, 391. 

Eulalie, origin, name, and description, 1905, 503-504. 
Louisiana authorities, cooperation in cotton investigations, 1904, 33. 

boll-weevil commission, cooperation of Department, 1904, 79. 
cotton boll-weevil infestation, 1904, 193, 200. 

_ future spread of, 1901, 374. 
consumption, notes, statistics, 1903, 475, 476. 
production, comparison, 1904, 197. 

crop-pest commission, cooperation in boll weevil, investigations, 1905, 75. 
; investigation of cotton boll-weevil, 1904, 202. 

delta region for cotton, and explanation of words, 1903, 122. 
soil, remarks, 1903, 126. 

demonstration farm work against boll weevil, 1904, 506, 507. 
difficulties in destruction of cotton plants Jor boll-weevil control, 1904, 200. 
diversified farming, article by D. A. Brodie, 1905, 207-212. 
farm lands, prices, 1905, 528. 
farmers, cooperation with Department in cotton cultivation, 1904, 32. 
flight of warblers over Gulf of Mexico, note, 1903, 373. 
Forestry Bureau experiments, 1904, 453. 
freeze, effect on orange hybrids, 1904, 233. 
irrigation in rice growing, 1901, 87. 
on cotton boll weevil, appearance and exterminative measures, 1903, 

rogress in rice growing, remarks, 1902, 226. 
urchase Exposition, agricultural college exhibit, 1904, 97. 

boys and girls’ corn exhibit, 1904, 98. 
cigar tobacco, grand prize, note, 1904, 77. 
Department exhibit, remarks, 1902, 123. 
entomological exhibit, 1904, 85. 
forest exhibit, remarks, 1904, 61. 
St. Louis, 1904, officers, 1902, 671; 1903, 520. 
See also Exposition. 

rice growing and soil survey, remarks, 1901, 127. 
soils, areas surveyed, 1905, 618. 

Lounsbury, C. P., report on observation of fungous disease of grasshoppers, note, 1901, 
462. 

Lowlands, increased danger to cotton from Mexican boll weevil, 1901, 378. 
Lubricant, use of castor oil, 1904, 289. 
Lumber, car, treatment for preservation, note, 1903, 432. 

cooperage, etc., dry, insect injuries, 1904, 396. 
exports, 1903, 694; 1904, 735; 1905, 776. 
imports, 1903, 685; 1904, 726; 1905, 767. 
industry, awakening, note, 1904, 52. 

influence of forestry, article by Overton W. Price, 1902, 309-312. 
market, relation to method of handling timber, note, 1904, 136. 
prices, influence of forestry, 1902, 312. 
relation of quality to size of tree, experiments, 1904, 453-460. 
rough unseasoned, insect injuries, 1904, 395. 
use for drains in irrigated lands, note, 1902, 241. 
white pine, advance in price at Detroit, 1902, 138. 
yellow birch, grades, yield, prices, etc., in experiments, 1904, 455-458. 

Lumbering, conservative, need of introduction, 1903, 45. 
profit in white-pine region, note, 1904, 58. 
some results to be secured, 1902, 310. 

profits, relation to size of trees, remarks, 1904, 459. 
rules for pioeeuben of waste in logging yellow pine, 1905, 493-494. 
waste in high stumps, 1905, 489. 
white and red pine, example, 1904, 590. . 

Lumbermen, attitude toward forest fires, article by E. A. Sterling, 1904, 133-140. 
conditions affecting fire losses, remarks, 1904, 134-135. 
interest in forestry, 1903, 559-560. 
policy in handling timber lands and fires, change, 1904, 137. 

Lungworms, transmission, 1905, 150, 151. : 
Lupine, white, effect of alkaline salts, remarks on experiment, 1902, 288. 
Lupines, forage, use and value, suggestion, 1903, 34. 
Luquillo Forest Reserve, Porto Rico, note, 1903, 91. 
Lymerylon sericeum, chestnut timber worm, characteristics and remedy, 1903, 325. 
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M. 

Macadam roads, North Carolina, Mecklenburg County, 1901, 331. 
width under difficult conditions, 1903, 462. 

Macaroni imports, 1903-1905, 1905, 768. 
manufacture from American wheat, 1903, 335. 
vermicelli, etc., remarks, 1903, 348. 
wheat, article by James H. Shepard, 1903, 329-336. 

chemical factors, 1903, 332-333. 
classes; protein content, 1903, 331. 
countries of commercial production, and introduction into United 

States, 1903, 329. 
development of industry, 1902, 34. 
increase of production, and methods of cultivation, 1903, 330. 
remarks, 1902, 776. 
suggestions from investigations, 1903, 334. 
uses, 1903, 335-336. 

wheats, chemical and milling factors, table, 1903, 332-333. 
- introduction into United States, 1902, 224. 

remarks, 1901, 35. 
Machinery and motive power, farm, remarks, 1904, 111-112. 

farm, and rural engineering, study, remarks, 1904, 97. 
need of manufacturers, 1903, 98. 
notes, 1904, 97. 
remarks of Secretary, 1902, 114; 1903, 98; 1904, 111. 
use and care, note, 1904, 10. 

use in cutting seed potatoes, 1904, 314. 
Machines for distributing oil on roads, discussion with descriptions, 1902, 447-450. 

hemp industry, 1901, 547, 551. 
Mackenzie Valley, migration of robins, 1903, 384. 
Madison County, Tenn., facts in relation to road building, 1904, 323-324. 
Magnesium and lime, influence on plant growth, 1901, 161. 
Maguey, pulque, description and use, 1902, 315. 

See also Mauritius. 
Mahin, Frank W., report on scenic attractions and profits, 1901, 531. 
Mahogany, and other tropical woods, insect injuries, 1904, 392-393. 
Mail delivery, free rural, relation of good roads, 1903, 100. 
Mails, rural, free delivery in 1902, 1902, 746-747. 

influence for road improvement, 1903, 454. 
remarks, 1901, 691. 

Maine Experiment Station, poultry breeding, 1904, 528. 
income from hunters, summer visitors, etc., 1904, 517. 
lumbermen, dietary studies, note, 1904, 106. 
roads, legislation, 1905, 624. 

Maize. See Corn. 
Maladie du coit, horse disease, outbreak in Nebraska, 1905, 26. 
Malaria and typhoid, methods of protection, 1901, 178. 

pearing mosquitoes, breeding places, 1901, 182. 
conditions in city and country, 1901, 177. 
effect upon progress in the Tropics, 1901, 350. 
measures to prevent discussion, 1901, 182. 
source, spread, and prevention, 1901, 179. 
spread by mosquito, note, 1905, 80. 

Mallein, distribution, notes, 1901, 21; 1904, 24. 
Malt liquors, exports, 1901-1905, 1905, 779. 

imports, 1901-1905, 1905, 768. 
Mammalogy, economic, Biological Survey work, 1905, 86. 
Mammals, foreign, importation, regulation, 1905, 543-546. 

importation, 1904, 609-610. 
injurious, importation prohibition, 1904, 515. 
live, importations, 1905, 1905, 616. 

Mammoth clover, seed growing and handling, 1901, 239. 
Man, experiments with food preservatives, discussion, 1903, 291-301. 
Mange, or cattle scab, remarks, 1904, 21-22. 
Mango and alligator pear in Porto Rico, planting, 1902, 24. 

as promising tropical crop, 1901, 359. : 
see manner of eating, propagation, varieties, and marketing, 1905, 

disease, 1905, 1905, 606. 
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Mango, Mulgoba, history, description and features recommending, 1901, 389, 390. 
planting, Porto Rico, 1902, 24. 
varieties, 1905, 447. 

Manila, agricultural schools and courses, remarks, 1901, 522, 523. 
biological laboratory, establishment, remarks, 1901, 525. 
business conditions and concessions previous to 1830, remarks, 1901, 521, 522. 
fiber, cultivation of plant, yield, description, uses, 1903, 394-395. 

investigation by Philippine government, remarks, 1903, 35. 
hemp as promising tropical crop, 1901, 360. 

ease and profit of production in Philippines, 1901, 522. 
meteorological records at university, note, 1901, 519. 
University and Athenzeum, courses in agriculture, 1901, 522. 

Manual training high school, Washington, D. C., courses of study, 1902, 483-484. 
Manufacture of mohair, remarks, 1901, 275, 276, 277. 
Manufactures of mohair, beauty and durability, 1901, 281. 
Manufacturing, farmers’ support, 1905, 14. 
Manure, barnyard, effect on composition of sugar beet, 1901, 317. 

estimate as waste and nuisance in Western States, 1903, 447. 
for apple orchard, remarks, 1901, 601. 
use, chemical and physical relations, 1903, 449-450. 

corn growing, 1903, 181. 
in feeding roses, 1902, 556. 

care for prevention of disease, 1901, 188. 
cow, preference for use on chrysanthemums, note, 1902, 563. 

. for corn on live-stock farm, note, 1902, 356. 
handling on model (dairy) farm, 1903, 368. 
horse, breeding place of house flies, 1901, 185. 
liquid, use on chrysanthemums, discussion, 1902, 563-564. 
management on model farm, 1903, 364. 
soil requirements, Soils Bureau study, 1905, 72. 
stable, caution in use in fruit growing, note, 1901, 170. 

duration of benefit, 1904, 175. 
influence on nitrification and water-soluble salts, 1903, 170-172. 
relations to diseases and insects of fruit trees, 1904, 175. 
use in peach orchard, 1902, 623. 
yields from use, 1903, 368. 

‘ use against peach aphis, 1905, 344. 
neglect and destruction in several States, 1902, 529. 

on sheep farm, 1902, 363. 
Manures and fertilizers for grapes, remarks, 1902, 410. 

commercial, restoration of soils, note, 1904, 70. 
green and stable, benefit to soil by increasing granulation, 1903, 168. 

use in peach orchard, 1902, 622. 
of different animals, solid and liquid composition, 1902, 571. 
organic, danger, note, 1901, 171. 

Map, base, necessity in soil survey, 1901, 120. 
Maple, silver, comparison with black walnut as to growth, 1904, 257. 

sirup, new fashions, color as factor, in demand, 1904, 431. 
value and use as food, 1902, 401. 

sugar, Forestry Bureau experiments, 1904, 453. 
value bv sizes and prices, 1904, 458. 

use for home adornmeat, details, 1902, 511. 
Mapping soil, note, 1904, 70. 
Maps, soil survey, publication, 1904, 72. 

requirements of Soils Bureau, 1901, 123. 
Marsury, J. B., article on ‘Relation of weather conditions to growth and develop- 

ment of cotton,’’ 1904, 141-150. 
Mare, conformation, for several classes of horses, 1902, 460, 464, 465. 
Mares, purchase for Department horse-breeding experiments, type, etc., 1904, 533-534. 
Marin, Don Francisco de Paulo, early introduction of seeds and aid of agriculture in 

Hawaii, 1901, 511. : 
Marine disasters, importance of weather records in suits, 1903, 308. 
Market, avocado, remarks, 1905, 443. 

cotton, advantage of long-staple Upland, 1903, 124. 
establishment for new crops, remarks, 1905, 301. 
European, for pears and apples, development, 1904, 43. 
fine leaf tobacco, problem, 1904, 77. 

55412—Bull. 9—08——7 
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Market for agricultural products, lack in Hawaiian Islands, remarks, 1901, 519. 
hemp, discussion, 1901, 552. 
silk cocoons, notes, 1903, 77-78. 

game, effect of legislation, note, 1904, 89. 
guava, remarks, 1905, 451, 452. 
horse, range of prices, 1899-1904, remarks, 1904, 529. 

relation of export trade, 1904, 530-531. 
horses, selecting and judging, article by W. J. Kennedy, 1902, 455-468. 
mango, remarks, 1905, 448. 
milk, retail and wholesale, 1904, 182, 183, 184. 
northern, for southern vegetables and fruit, 1905, 211. 
sapodilla, remarks, 1905, 449. 
tobacco, remarks, 1905, 230. 

Marketing apple crop, transition in methods, 1903, 226. 
cut flowers, suggestions for grower, 1904, 167. 
farm products, movement to ports, 1903, 479-481. 
fruit, 1904, 177. 

invéstigations, 1904, 42-44. 
need of care in handling, 1905, 322-323. 
packages, picking, etc., 1904, 177. 
study and experiment, 1903, 39. 
tendency and suggestions, 1904, 170-171. 

grapes, 1902, 411. 
influence of honesty and appearances, 1904, 434. 
long-staple Upland cotton, 1903, 185-136. 
questions of art and psychology, 1904, 417. 
stock cattle affected with Texas fever, 1903, 506. 
vegetables, city, methods, notes, 1904, 165, 166. 

Markets, access, relation to development of tropical agriculture, remarks, 1901, 352. 
apple, influence of cold storage in extension, 1903, 236. 
apples, German and British, preferences in apples, note, 1904, 432. 
butter and cheese, 1902, 151, 154. 
consumers’ fancies, article by George K. Holmes, 1904, 417-434. 
European and other foreign, remarks, 1901, 105. 

handling and packing, remarks, 1904, 43. 
for dairy products, notes, 1902, 14, 151, 154. 

live stock, study at show ring, remarks, 1902, 261. ‘ 
Foreign, Division, Bureau of Statistics, work, 1904, 91. 

investigations, review by Secretary, 1902, 115-117. 
relation to dairy industry, 1902, 153-154. 

fruit, extension, remarks by Secretary, 1901, 32; 1902, 16; 1904, 42-44. 
glutted, some causes, 1903, 227. 

game, effect of protective laws, 1904, 89. 
largest, note, 1905, 546. 

lack in South, remarks, 1905, 194. 
perishable produce, need of improvement, 1905, 196. 
potato, for Greeley, Colo., production, 1904, 311-812. 
primary flaxseed, of United States, 1902, 430. 
relation to diversified farming in South, 1905, 205. 

Maruatt, C. L., article on ‘‘The annual loss occasioned by destructive insects in the 
: United States,” 1904, 461-474. 

“The San Jose scale; its native home and_ natural 
enemy,’’ 1903, 155-174. 

PEE Sacer, search for original home of San Jose scale, 
1901, 97. 

Marmalade, grape, recipe, 1904, 376. 
use of citrange, 1904, 229, 234. 

Marshes, brackish, work of reclamation, note, 1901, 99. 
tidal, reclamation, note, 1904, 110. 

Marsonia martini, Sace & Ell., prevalence, 1905, 610. 
Martin, George W., work in destruction of grasshoppers with fungus, 1901, 464, 465. 
Maryland, early cotton manufacturing companies, 1903, 465. 

farm lands, prices, 1905, 522. 
forest work and map, note, 1904, 58. 
results of soil survey, 1901, 49. 
roads, legislation, 1905, 625. 
soil survey for tobacco, 1901, 126. 
soils, areas surveyed, 1905, 618. 

Massachusetts, conditions in outbreak of foot-and-mouth disease, 1902, 656. 
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Massachusetts, improvement in plan of maintaining rural schools, 1901, 139. 
Institute of Technology, timber tests, 1902, 535. 
laws on contagious diseases of animals, changes, 1902, 714. 
moth suppression, appropriation, 1905, 131. 
reports on agriculture, origin and character, 1904, 523. 
roads, legislation and improvement, 1905, 625. 
soils, areas surveyed, 1905, 618. 

Matuewson, E. H.,and Grorce T. McNgss, article on ‘Dark fire-cured tobacco of 
Virginia and the possibilities for its improvement,’ 1905, 219-230. 

Matting industry, development, 1904, 27. 
steps for introduction, 1903, 27. 

Maturing, cotton season, importance in breeding new kinds, remarks, 1902, 381. 
of plants, effect of potassium, note, 1901, 163. 

Mauritius fiber, or hemp, propagation, discussion, 1903, 397. 
May beetle, relation to spread of thorn-headed worm, 1905, 55. 
ba ALEXANDER G., article on ‘‘Wet and dry seasons in California,’ 1902, 187- 

McClure, D. E., work in cooperation for schools of farmers and teachers, 1901, 153. 
McIntosh apple, description, 1901, 384. 

history and feature recommending for wider planting, 1901, 383. 
McKeyney, R. E. B., and A. F. Woops, article on “Fertilizers for special crops,” 

1902, 553-572. 
McKerrow, George, action for uniformity in farmers’ institutes, note, 1903, 149. 
McMurtrie, Dr. William, remarks on mohair fiber, 1901, 272, 273. 

work on sugar-beet composition, note, 1901, 301. 
McNess, GeorceE T. and E. H. Maruewson, article on “Dark fire-cured tobacco of 

Virginia and the possibilities for its improvement,’’ 1905, 219-230. 
Meap, Eiwoon, article on ‘‘Some typical reservoirs in the Rocky Mountain States,” 

1901, 415-430. 
“The relation of irrigation to dry farming,’’ 1905,423-438. 

review of irrigation, 1901, 680-682; 1902, 735-737; 19038, 572-576. 
and drainage investigations, 1904, 1904, 612-618. 

public control of irrigation, 1901, 680-682. 
Meadow mice. See Mice. 
Meadowlark, usefulness on farm, 1904, 514. 
Meadows, damages by meadow mice, 1905, 368. 

of United States, need of improvement, note, 1902, 228. 
Meal, corn, color of cob in manufacture, 1902, 547. 

cotton-seed, popularity in Europe as animal food, remarks, 1901, 297. 
flaxseed, uses, 1902, 433, 434. 
worms, note, 1904, 83.- 

Mealy bugs, parasite enemy, introduction, note, 1902, 82. 
Means, Tuomas H., and Toomas H. Kearney, article on ‘‘Crops used in the recla- 

mation of alkali lands in Egypt,’’ 1902, 573-588. 
Mease, Dr. James, early list of apples, remarks, 1902, 470. 
Meat animals, imports into leading European countries, 1905, 740. 

-remarks, 1905, 516. 
exports, 1901; 800-801; 1902, 863-864; 1903, 692-693; 1904, 733-734; 1905, 774-775. 

destination, 1903, 484-485. 
value, note, 1903, 481, 482. 

frozen, trade, from Argentina, 1904, 276-277. 
imports, 1901, 794; 1902, 855; 1903, 682; 1904, 723. 
inspection, remarks of Secretary, 1901, 20; 1903, 21; 1904, 20-21; 1905, 29-30. 
nutritive value, investigations, 1905, 117. 
producers’ association, corn belt, officers, 1905, 575. 
products, exports, 1904, 733. 

destination. 1903, 484-485. 
prices, 1902, 855, 863, 871, 873. 
value, note, 1903, 481, 482. 

imports, prices, 1902, 855, 863, 871, 873. 
sales in United Kingdom, competitors, 1903, 486. 

sales in United Kingdom, competitors, 1903, 486. 
value and use as food, discussion, 1902, 392. 

Meats, consumers’ fancies and discriminations, 1904, 422-425. 
dressed and packed, freights, Chicago and Cinncinati to New York, 1903, 677. 

freight rates, Chicago to New York, 1901, 789; 1902. 849; 1903, 677; 
1904, 718; 1905, 756. 
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Meats, exports, prices, 1902, 855, 863, 871, 873. 
freight rates, 1904, 718. : 

Chicago to New York and Cincinnati to New York, 1902, 849, 850. 
imports, prices, 1902, 855, 868, 871, 873. 
influence of names on demand, 1904, 422-423. 
inspection for export, cost, etc., 1902, 12-14. 

import, cost, etc., 1902, 12-14. 
packed, Cincinnati to New York, by rail, 1901, 789. 

freight rates, Cincinnati 1o New York, 1905, 757. 
provisions, freight rates Chicago to Europe, 1902, 852. 

prepared, study by Chemistry Bureau, remarks, 1905, 58. 
preserved, relation of food inspection, 1904, 158. 

study, remarks, 1901, 59. 
Mechanic arts high school, Springfield, Mass., courses of study, 1902, 484. 
Mechanical devices and methods of applying water in Colorado, 1904, 318-322. 
Mechanics, farm, interest of agricultural colleges, 1903, 98. 
Medicinal plants, and drug, experiments and study, 1903, 33. 
Melon louse in 1902, damage, 1902, 730. 

See also Cantaloupe; Watermelon. 
_ Melophagus ovinus, parasite, remarks, 1905, 144. 
Memphis, Tenn., castor oil manufacture, note, 1904, 06. 
Mennonites, planting of mulberry trees and raising of silk cocoons, 1903, 140. 
Mercerized cotton fabrics, remarks on character and use, 1901, 197. 
Merchants, influence for road improvement, 1903, 454. 
Mercuric chlorid. See Corrosive sublimate. 
Merriam, C. Hart, article on the “Prairie dogs of the Great Plains,’’ 1901, 257-270. 
Mesa, Black, of Arizona, grazing of sheep, remarks, 1901, 341, 342. 
Mescal, alcoholic drink of Mexico, note, 1902, 316. _ 
Messengers, Weather Bureau, requirements, 1908, 115. 
Metabolic activity of plants, variation with season by reason of light, 1902, 567. 
Meteorological conditions, influence upon composition of wheat, 1901, 306. 

observations, transmission by telegraph, American beginning, 1903,109. 
records at Manila, remarks, 1901; 519. 
service, United States, origin and development, 1903, 109-110. 

* summaries, regular mailing to attorneys and others, 1903, 303. 
work, transfer from Navy Department to Weather Bureau, 1904, 17. 

Meteorologists, expert testimony in law suits, 1903, 311-312. 
Meteorology, advance by Weather Bureau in 1902-3, 1903, 15. 

education, interest of Department, 1904, 18. 
ee ae of study, remarks, 1903, 119. 
in schools, 1905, 24. 

Metric weights and measures, 1902, 754. 
Mexican cotton boll weevil in the United States, article by W. D. Hunter, 1901, 

369-380. 
See also Boll weevil, cotton. 

Mexicans, national drink, remarks, 1902, 315. 
Mexico, Biological Survey work, remarks, 1905, 85. 

cotton boll weevil, persistence, note, 1903, 212. 
Gulf of, birds’ flight, peal of keeping course, 1903, 373. 

destruction of migrating birds, 1903, 374. 
: migration of birds, routes, 1903, 375, 376. 
imports of live stock, 1903, 22. 
irrigation, remarks, 1902, 636. 
production of istle, 1903, 397. 
valley, growth of Pulque Maguey, note, 1902, 315. 

_ weather reports for United States, daily forecasts, 1903, 111. 
Miami Valley, soil survey in tobacco district, 1901, 125. 
Mice, field, historical notes on destructiveness, 1905, 364. 

name, note, 1905, 364. 
meadow, description, distribution, and habits, 1905, 365-368. 

fecundity, 1905, 367. 
infectious diseases as remedy, 1905, 375. 
measures for destruction, 1905, 373-376. 
natural enemies, 1905, 370-373. 
preventive measures, summary, 1905, 376. 
ee P agriculture and horticulture, article by D. E. Lantz, 1905, 

376. 
plague, Scotland, 1892, causes, 1905, 371. 
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Mice, protection of young trees, 1901, 603. 
Michigan Agricultural College, origin of collegiate agricultural education, note, 1904, 

495. 
cooperation of parents and teachers in school improvement, 1901, 152. 
destruction of imigrating birds, 1903, 374. 
farm lands, prices, 1905, 525. 
forest management, note, 1902, 37. 
origin of Welch peach, 1903, 273. 
planting of White Pine, discussion, 1902, 139, 140. 
roads, legislation, 1905, 625. 
soil survey in peach belt, 1901, 127. 
soils, areas surveyed, 1905, 618. 
sugar-beet growing, note, 1903, 408. 

Microgaster parasites, gipsy moth, remarks, 1905, 134, 135. 
Micro-organisms, soil changes, production, note, 1904, 124. 
Microscope, value in determining purity of water, 1902, 176. 
Microscopic examination, use in testing road material, note, 1904, 332. 

inspection of pork, note, 1904, 21. 
Microtus, common name, note, 1905, 364. 

PP. notes on habitats of several species, 1905, 366. 
Migration, birds, California, 1904, 242. 

casualties, 1903, 373. 
causes, 1903, 371-372. 
distance, 1903, 374-375. 
relation to temperature, 1903, 382-383. 
relative position of groups, discussion, 1903, 380-382. 
routes, discussion, 1903, 375-378. 
some new facts, article by Wells W. Cooke, 1903, 371-386. 
variations in speed, 1903, 383-384. 

robins, route and rate of travel, United States to Alaska, chart, 1903, 385. 
spring, birds, special features, 1903, 381-382. 
woodcock, effect of cold storms, 1901, 451. 

Milch cows, Alaska, note, 1904, 101. 
number, prices, etc., 1904, 703, 704. 

values, imports, exports, prices, 1903, 662-663. 
See also Cows. 

Mildew, prevalence, 1905, 1905, 605, 606, 607, 608. 
Milk, basis of payment at creameries, remarks, 1902, 604. 

delivery, time, suggestions, 1904, 183-184. 
farm, care, discussion, 1902, 150. 
keeping quality, effect of cleanliness, school exercise, 1905, 272. 
management, model farm, 1903, 364. 
popular instruction in dairying, 1905, 32. 
price in Porto Rico, 1901, 506. 
relation to spread of typhoid fever, notes, 1901, 178. 
skim, use in making buttermilk, 1904, 185. 
State standards, table, 1903, 581-582. 
studies for rural schools, 1905, 271-272. 
supply, city, methods of distributing, remarks, 1902, 150. 
trade, producing and retailing, discussion, 1904, 182-184. 
value as food, remarks, 1902, 395. 

Milkers, women, superiority, remarks, 1902, 149. 
Mill pests, note, 1904, 83. 
Miller, American, note on relation of milling to quality of product, 1904, 431. 
Millers, handling of durum wheats, 1904, 27. 
Millet, pearl, as forage crop, remarks, 1902, 722. 

seed, preference of seedsmen, 1901, 234. 
Millets, growing and handling of seed, 1901, 247. 
Millinery exhibits in interest of bird protection, 1902, 212. 
Milling in Argentina, 1904, 282. 

macaroni wheat, 1903, 332-333. 
plants of European lumber industry, remarks, 1902, 311. 

Mills, castor-oil, establishment in United States, 1904, 293-294. 
cotton-seed oil manufacture, distribution, 1901, 295. 
making cotton-seed oil, remarks, 1901, 290. . as 

Miner, R. D., article on ‘‘The cost of food as related to its nutritive value,’’ 1902, 

387-406. 
Milo maize, remarks, 1904, 588. 
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Mine owners and lumbermen, interest in forestry, 1903, 559-560. 
Mineral oil, use in road improvement, article by James W. Abbott, 1902, 439-454, 

waters, analysis, discussion, 1902, 291-293. 
Mining, economic, relation to forestry, 1904, 55. 
Minnesota Experiment Station, improvement of wheat, 1902, 95. 

wheat breeding, 1903, 84. 
methods, 1901, 225. 
note, 1902, 223. 

experiments in bread making, comparative importance of starch and 
gluten, 1903, 350. 

farm lands, prices, 1905, 525. 
flaxseed trade and linseed-oil manufacture, 1902, 430, 437. 
Hennepin County, cost of road construction, engineer’s statement, 1903, 

461. 
migration of robins, 1903, 384. 
National Forest Reserve, remarks, 1903, 558. 
planting of pine on waste lands, 1902, 139-140. 
road improvement and proposed legislation, remarks, 1903, 460. 
roads, legislation, 1905, 625. 
soils, areas surveyed, 1905, 618. 
universities, schools of agriculture, 1902, 487-489. 
wheat, remarks, 1903, 356. 
windbreak, 1904, 265. 

Mishranding, food products, law and its enforcement, notes, 1904, 154, 157. 
Mississippi, cotton consumption, notes; statistics, 1903, 475, 476. 

delta region, for cotton, explanation of words, 1903, 122. 
cotton, soil, remarks, 1903, 126. 

diversified farming, article by M. A. Crosby, 1905, 201-207. 
farm lands, prices, 1905, 527. 
ao for road building, note, 1904, 325. 

iver, drainage area, remarks, 1901, 478. 
system, features, 1901, 478. 

list of great floods, 1901, 480. 
soil survey on the Yazoo River, 1901, 127. 
soils, areas surveyed, 1905, 618. 
Valley, fruit growing opportunities, 1904, 178. 

road material, lack, note, 1903, 461. 
route of plover, Argentina to Arctic Circle, 1903, 378. 
true home of the woodcock, note, 1901, 448. 

Missouri, agricultural schools, 1902, 491-492. 
cotton consumption, note; statistics, 1903, 475, 476. 
farm lands, prices, 1905, 526. 
River, drainage basin and normal discharge, notes, 1901, 478, 479. 
roads, character and costliness, 1903, 458. 

use of saloon-license moneys and progress in road making, 1903, 459. 
soils, areas surveyed, 1905, 618. 
St. Louis, center of castor oil industry, 1904, 298, 294, 295, 296. 

Mite, cause of cattle scab, note, 1903, 504. 
Mites, parasites, remarks, 1905, 146-147. 

sheep scab, killing by authorized dips, 1903, 500. 
Model farm. See Farm. 
Mohair and mohair manufactures, article by George Fayette Thompson, 1901, 271-284. 

comparison with wood fibers, 1901, 273. 
oods, durability, 1901, 277. 
oss by kemp, 1901, 276. 
manufactures, beauty and durability, 1901, 281. 

remarks, 1901, 277. 
manufacturing center, Bradford, England, prices, 1901, 280. 
prices, discussion, 1901, 279. 

Bre, Dr. John R., investigation of foot-and-mouth disease, outbreak in 1902, 1902, 

Moisture and sunshine of Upper Lake States, discussion, 1902, 130. 
soil, importance of retaining, in soil in corn growing, discussion, 1903, 180-181. 
See also Precipitation; Rainfall. 

Molasses. See Sirups. 
Molds, damage to fruit in transit, 1905, 361. 

See also Fungi. 
Money, foreign coins and currencies, values, 1904, 742. 
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Moniha fungus on peach, note, 1901, 170. 
Montana, alkali lands, experiments, 1904, 73. 

Chinook winds as a necessity, 1901, 557. 
irrigation, public control, 1901, 681. 
mountains, movements of warm winds, 1901, 560. 
signs of approach of Chinook winds, 1901, 558. 
soils, areas surveyed, 1905, 619. 
type of rainfall, remarks, 1902, 641. 

Moore, GeorceE T., article on ‘‘ Bacteria and the nitrogen problem,’’ 1902, 333-342. 
“The contamination of public water supplies by algze,”’ 

1902, 175-186. 
Wiis L., article on ‘‘Climate of the forest-denuded portion of Upper Lake 

Region,’’ 1902, 125-132. 
chief executive, Weather Bureau, note, 1903, 114. 

Moose, conditions, 1905, Wyoming, Maine, and Ontario, 1905, 615. 
Morgan, Henry H., report on scenic attractions of Switzerland, 1901, 529. 
Morning glory, effects of variation in fertilization, 1905, 384. 
Morphine, extraction from poppy, experiments, 1905, 537. 

new method of production, 1904, 32. 
Morton citrange, description, uses, origin, etc., 1905, 276-278. 

J. Sterling, on economic management of brush lands, 1901, 210. 
Morus multicaulis craze in silk culture, remarks, 1903, 138. 
Mosaic disease, prevalence, 1905, 1905, 608. 
Mosquito, relation to diseases in the Tropics, notes, 1901, 349, 350. 

spread of diseases, 1905, 80. 
Stegomyia fasciata, agency in spread of yellow fever, remarks, 1901, 191. 
yellow fever, note, 1904, 84. 

Mosquitoes, 1904, note, 1904, 604. 
control, investigations, 1901, 99; 1902, 88. : 
distinction between malaria-bearing, and others, 1901, 179. 
malaria-bearing, breeding places, 1901, 182. 

discussion, 1901, 179. 
parasites, remarks, 1905, 140. 
relation to infestation of dogs with thread worms, 1905, 155, 156. 
transmission of malaria, 1905, 166. 
use of copper sulphate for destruction, 1904, 84. 

Moth, codling, destruction by birds, remarks, 1904, 87. 
gipsy, Massachusetts report, record of parasites, note, 1905, 128. 
parasites, imported, care after reception, 1905, 137. 
peach borer, habits, 1905, 331. 

twig-borer, note, 1905, 344. 
tussock, occurrence and control by parasites, 1905, 130. 

Moths, brown-tail and codling, 1904, notes, 1904, 601, 602. 
gipsy, and their European parasites, article by L. O. Howard, 

1905, 123-138. 
enemies, insect, in America, 1905, 128. 

proposed introduction, 1905, 78. 
life history and description, 1905, 126-128. 
parasite importation, from Hungary proposed, 1905, 135. 

method, 1905, 135. 
problem, 1905, 129, 131-138. 

rash in human skin from hairs, 1905, 128. 
remedies, 1905, 128. 
spread, 1904, 601. 
United States, introduction and spread, 1905, 123-138. 

bud, destruction of fruit tree scions, 1902, 252. 
enemies, European, attempts for introduction, 1905, 131-138. 
gipsy and brown-tail, and their European parasites, article by L. O. Howard, 

1905, 123-138. ‘ 
destruction by disease, pébrine, 1905, 133. 
enemies, insect, in America, 1905, 128. 

proposed introduction, 1905, 78. 
life history and description, 1905, 124-126. 
parasites, importation problem, 1905, 128, 129, 131-138. 
remedies, 1905, 128. 
United States, introduction and spread, 1905, 123-124. 

suppression, appropriations, 1905, 131. 
Motive power, farm, remarks, 1904, 111. 
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Motors, irrigation and farm work, notes, 1904, 107, 108. 
Motor-vehicle interests, influence for road improvement, 1903, 454. 
Moundiny, use against peach borer, 1905, 333. 
Mount Weather Meteorological Research Observatory, remarks, 1904, 17; 1905, 23. 

Observatory, meteorological plans, remarks, 1903, 15. 
Mountain lakes, scenic regions of the United States, remarks, 1901, 535. 

peaks, loftiest trio of United States, 1901, 533. 
region, agricultural division of South Atlantic, remarks, 1905, 198. 
roads as a source of revenue, article by James W. Abbot, 1901, 527-540. 
streams, importance of forests to flow, 1903, 286. 

Mountainous regions, effect of destruction of forests, note, 1903, 282. 
Mountains as condensers of moisture, discussion, 1902, 629. 

western, ad vantages of forest cover, 1902, 142. 
Mowing machine, early experience of Governor Boutwell, 1904, 525. 

machines, use in harvesting hemp, 1901, 547. 
Mucor, fungus destructive to grasshoppers, 1901, 462. 
Mud, on oiled road; note, 1902,.442. 

winter of 1902-3, stimulus to road building, 1904, 325. 
Mulberry trees and cuttings, in silk culture, 1904, 85. 

planting as first step in silk culture, 1903, 144-145. 
by Mennonites, 1903, 140. 

white, relation to silk industry in Utah, 1903, 148. 
Mulch in apple orchard, notes, 1901, 599, 600. 

influence on capillary rise of.salts to soil surface, discussion, 1903, 161. 
leaves and litter in forest, effect on soil, 1903, 284. 
soil, development by cultivation, 1903, 160. 

relation to evaporation of soil moisture, 1903, 181. 
the movement of nitrates in soils, 1903, 174. 

restoration after rain in corn growing, note, 1903, 189. 
use on tree seedlings, 1905, 189. 

Mule raising in South, remarks, '1904,'189. 
use in diversified farming in South, 1905, 211. 

Mules, exports, 1901, 799; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
numbers in several countries, 1905, 732-735: 
on farms, value, 1905, 13. 
statistics, 1901, 771-772; 1902, 831-833; 1908, 659-662; 1904, 700-702; 1905, 737- 

739, 773. 
See also Horses. 

Mulgoba mango history, description, and features recommending, 1901, 389. 
Mulhall, statistics on use of cotton, wool, and flax, 1901, 194. 
Munson, Prof. T. V., originator of Headlight grape, No. 1, 1903, 276. 
Murres, i observation by Harriman expedition in Alaska, 1903,.:372. 
Musa textilis, Manila fiber plant, 1903, 394. ; 
Muscular activity, increase of heat given off by human body, 1904, 210. 

as . outgo of heat and carbon ‘dioxid from human body, 1904, 

Mushrooms, work of Bureau of Plant Industry, discussion, 1903, 33. 
Mustard seed, imports into France, 1903, 419. 
Mutton, comparative food value of cuts, remarks, 1902, 393. 

exports, 1901-1905, 1905, 774. See also Meat, exports. 
from Argentina, 1904, 276. 

inspection for export, 1902, 12. 
Myer, Gen. Albert J., direction of first meteorological service, 1903, 109. 

. 

N. 

Nancy, France, investigation of relations of forest and evaporation, 1903, 282. 
Nantucket, introduction and destruction of prairie dogs, 1901, 269. 
Naphtha-process manufacture of linseed oil, remarks, 1902, 436. 
Natal, fungous disease of grasshopper, study, 1901, 460, 462. 
National forests. See Forests. 
Nature study in public schools, remarks, 1902, 102. 

rural schools, work at Cornell University, etc., 1901, 148. 
interest aroused by Audubon societies, note, 1902, 216. 
story illustrating economic value, 1901, 151. 

Naval stores, exports, 1901-1905, 1905, 776. 
Navel orange, Washington, introduction into United States and value, 1905, 294. 
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Navy Department, exchange ot work with Weather Bureau, 1904, 17. 
Nebraska, area of planted timber, note, 1905, 183. 

eastern, extent of new forest growth, 1901, 209. 
farm lands, prices, 1905, 526. 
forest planting, growth and present area, 1902, 141. 
peony ole killing with fungus, 1901, 467, 468. 
emp cultivation, remarks, 1901, 542; 1902, 23. 

irrigation, public control, 1901, 681. 
sand hills, possibility of forest growth, 1901, 215. 
soils, areas surveyed, 1905, 619. . 
timber resources, article by William L. Hall, 1901, 207. 
universities, schools of agriculture, 1902, 487-489. 
value of planted timber, 1901, 211. 

Nectar, cotton, relation to boll weevil problem, 1904, 487. 
Negroes in Southern States, agricultural schools, 1902, 492-494. 
Netson, E. 

31 
Victor E., report on profit from scenic attractions in Norway, 1901, 530. 

Nematoda. 
Nematode 

Seo Roundworms. 
root-gall, injuries and remedies, 1905, 348. 

Nest of wood duck, note, 1901, 455. 
woodcock, note, 1901, 449. 

Nesting of woodcock, note, 1901, 452. 
Nests, meadow mice, remarks, 1905, 366. 
Neumann, Joseph, work in silk culture, notes, 1903, 139, 141. 
Neuse River Valley, North Carolina, soil types, 1901, 48. 
Nevada, ir rigation, public control, 1901, 682. 
New England; farm lands, prices, 1905, 521. 

fruit-growing opportunities, 1904, 178. 
hardwoods, studies, note, 1902, 39. 
planting of white pine, remarks, 1902, 41. 
route of birds to South America, 1903, 375. 
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W., oo on ‘‘The agaves, a remarkable group of useful plants,’’ 1902, 

States, distribution of foot-and-mouth disease, illustration, 1902, 646. 
Hampshire, roads, legislation, 1905, 625-626. 
Jersey Experiment Station, saving in use of fertilizers, 1902, 95. 

roads, legislation and improvement, 1905, 626. 
soil survey of truck lands, 1901, 127. 
soils, areas surveyed, 1905, 619. 

Mexico, grasshopper, killing with fungus, 1901, 468, 469. 
urigation, public control, 1901, 682. 
soils, areas surveyed, 1905, 619. 
use of alkaline irrigation water, notes, 1902, 291. 

Orleans, building of first levee, remarks, 1901, 482. 

York, 

center, weather forecasting, States, 1903, 114. 
silk filature, work, 1903, 141. 

boys’ institute work in nature and farm study, 1904, 493. 
City, drug adulteration, comment, 1902, 255. 
farm lands, prices, 1905, 522. 
forest loss by fire, note, 1904, 134. * 

management, note, 1902, 37. 
Forestry Bureau experiments, 1904, 453. 
pare and wine production, 1904, 369. 
ardwood working’plans, use of data on quality with size, 1904, 459. 

hospitals for the insane, inquiries into dietaries, 1901, 402. 
reports on agriculture, origin and character, 1904, 522-523. 
roads, legislation and improvement, 1905, 626. 
soil survey for tobacco, 1902, 74. 

in grape region, note, 1901, 127. 
soils, areas surveyed, 1905, 619. 
sugar beets, data, 1901, 317. 

Zealand, butter score, 1904, 418. 
hemp, description of plant and fiber, uses, imports, 1903, 396-397. 

Newspapers, use of articles prepared by Weather Bureau, 1904, 358. 
Nighthawk 

Nile, lake reservoirs at sources and relation to water supply of Egypt, 1902, 632. 

, Migration, distance, remarks, 1903, 375. 
usefulness on farm, 1904, 514. 

relation to agriculture in Egypt, notes, 1902, 573-575. 
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Niobrara forest reserves, systematic forestation, 1902, 141. 
Nitragin, failure in commercial use, 1902, 340. 
Nitrate of soda, use in peach orchard, remarks, 1902, 624-625. 

value in sugar-beet cultivation, experiment, 1904, 29. 
sodium, in irrigation waters, effect, 1902, 289. 

Nitrates in water, “local normal’’ as aid in judging effect, 1902, 285. 
of Chile and Peru, rate of exhaustion, remarks, 1902, 335. 
supply of oxygen, note, 1901, 170. 

Sce also Plant food. 
Nitrification in some southern soils, relative rates, 1903, 170. 

influence of lime and stable manure, 1903, 170-174. 
Nitrites in water as indication of fermentation, 1902, 284-285. ; 
Nitrogen, amount annually withdrawn by crops from this country and restoration 

by legumes, notes, 1902, 227. 
as constituent of plant food, 1901, 167. 
balance in Department of Agriculture preservatives study, 1903, 300. 
content of wheat, importance, note, 1901, 305. 
danger of excess for chrysanthemums, notes, 1902, 564, 565, 
dangers to growth, note, 1901, 171. 
effect on growth of plants, 1901, 168. 
fixation, work, 1905, 40-41. 

working out of problem, remarks, 1904, 124-125. 
formula for supply in peach orchard, 1902, 625. 
gathering and storing by leguminous crops, remarks, 1903, 182. 

bacteria, remarks, 1901, 26. 
in corn, differences and possible development, 1902, 221. 
loss and production, discussion, 1902, 333-336. 
organic form, sources, 1902, 568. 
problem and bacteria, article by George T. Moore, 1902, 333-342. 
production as object in plant breeding, 1901, 223. 
waste in explosives by war, remarks, 1902, 334. 

Nitrogen-fixing bacteria, discussion, 1902, 336. 
inoculation of soil, improved method, 1902, 340. 
remarks, 1902, 21; 1903, 29; 1904, 49. 

Nitrous acid, danger to plant growth, note, 1901, 171. 
Nocard and Leclainche, conclusion as to tuberculin tests, 1901, 586. 

rernarks on efficacy of tuberculin test, 1901, 583. 
“Nocatee,” hybrid of tangerine and pomelo, note, 1904, 235. 
Normandy, dairy cattle, discussion, 1902, 147-148. 
North Carolina, convicts on roads, ten years’ employment, 1901, 321. 

cotton consumption, discussion, with historic notes, 1903, 468-470. 
crude drugs, large shipment and diminution of supply, 1903, 337. 
effect of environment on wheat, note, 1901, 302. a 
farm lands, prices, 1905, 523. 
grape growing, experimental, note, 1902, 26. 
law for employment of prisoners on roads, 1901, 322. 
leasing of shooting privileges, 1904, 519-520. 
macadam roads in Mecklenburg County, 1901, 331. 
Newbern, and Tarboro, good sand-clay roads, 1903, 264-265. 
public schools, method of maintaining, 1901, 139. 
results of soil survey, 1901, 47. 
soil survey Raleigh-Newbern section, report showing failure, 1901, 129. 

surveys for tobacco, 1901, 125. 
soils, areas surveyed, 1905, 619. 
tree-pest investigation, note, 1904, 83. 

Central States, agricultural progress, 1903, 14. 
cotton consumption, increase in past twenty years, 1903, 477. 
Dakota, public control of irrigation, 1901, 682. 

soils, areas surveyed, 1905, 619. 
windbreak, 1904, 265. 

development and need of hardy peaches, 1903, 272. 
evergreens, use in home adornment, 1902, 514. 
soils, difference from soils of South, and advantages, 1903, 164. 

Northern soils, difference from Southern soils, 1903, 169. 
Norway, scenic attractions and their profits, 1901, 530. 
Novaculite, road building material, notes, 1904, 325, 327. 

gravel in Illinois, use in Tennessee, 1903, 459. 
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Noxious animals, bounty legislation, 1905, reviewed by ID. E. Lantz, 1905, 621-623. 
destruction by poisons, note, 1905, 86. ; 

Nurse crops in young peach orchard, note, 1902, 615. 
Nurseries for forest seedlings, note, 1902, 138. 
Nursery, Arlington Experimental Farm, remarks, 1903, 41. 

home, farmers’ need, 1905, 183-184. 
planting, time, 1905, 186. 
site, forest tree planting, 1905, 187. 
stock, danger from insects, 1905, 256. 
supplies in Japan, remarks, 1902, 162. 

Nut culture, growth of business, remarks, 1905, 620. 
Growers’ Association, National, remarks, 1905, 620. 

. scores, 1904, 421. 
rowing, in United States, weevils as drawback, 1904, 299. 

industry, insects injurious, 1905, 1905, 636. 
orchards, location, relation to weevils, 1904, 307. 
scores, 1904, 421. 
trees, diseases, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1905, 610. 
weevils, article by F. H. Chittenden, 1904, 299-310. 

destruction of tree seed, 1905, 251. 
injuries to wood products, 1904, 390-391. 

Nutmegs, productions, remarks, 1901, 365. 
Nutrition and food of man, experimental inquiry, 1901, 396. 

animal, study, 1905, 31. 
use of calorimeter in study, 1904, 528. 

fundamental laws, study with calorimeter, 1904, 212. 
investigations, Department, discussion by Secretary, 1901, 82, 83; 1902, 107; 

1903, 91; 1904, 104-106; 1905, 116-118. 
digestion experiments, remarks, 1903, 347, 358. 

plant. See Food plant. : 
relation to health of plants, article by Albert F. Woods, 1901, 155-176. 
study, article on respiration calorimeter, 1904, 205-220. 

Nutritive value of bread, remarks, 1903, 361. ‘ 
corn, improvement, note, 1902, 540. 

relation of cost of food, article by R. D. Milner, 1902, 387-406. 
Nuts, consumers’ fancies, 1904, 421. 

diet, investigations at University of California, remarks, 1904, 106. 
diseases in, 1904, 1904, 586. 
oil-producing, imports and exports, 1903, 417-426. 
oleaginous, France, imports, discussion, 1903, 419-421. 

Germany, imports and exports, 1903, 421-422, 423. 
Holland, imports and exports, 1903, 423-424. 

polishing, note, 1904, 426. 
seed, handling and care, 1905, 185, 186. 
statistics, 1903, 686, 695; 1904, 729, 739; 1905, 769, 779 
use as food, value, 1902, 402. 

Nux vomica, variation in strength, 1903, 256. 

0. 

Oak, carpenter worm, injuries, discussion, 1903, 326-327. 
diseases, 1905, 1905, 610. 
red, curves showing rate of seasoning, 1903, 430. 
telephone pole use, 1905, 455. 
timber worm, description, life history, injuries, 1903, 323-324. 
trees, bark-beetle, description, life history, injury, and methods of control, 1903, 

318-320. 
white and rock, injuries by Columbian timber beetle, 1903, 327-328. 

Forestry Bureau experiments, 1904, 453. 
ties, cost compared to creosoted red oak and loblolly pine, 1903, 434. 

wood, pinhole injuries, 1903, 323-324. 
Oak-destroying bark-beetle, methods of control, 1903, 319. 
Oaks, chemical study, discussion, 1902, 324-331. 

destruction by bark-boring grubs, 1903, 320-322. 
development and chemical changes in tissues during growth, 1902, 330. 
injury by Columbian timber beetle, 1903, 327-328. 
objection to use in home adornment, note, 1902, 507. 
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Oaks. study of anatomy and histo-chemistry, discuasion, 1902, 329-331. 
use for home adornment, details, 1902, 511. 

Oat plant, table of analysis of ash, 1901, 157. ; 
Swedish select, and Sixty-day, introduction and productivn, 1905, 44. 

experiments, remarks, 1904, 32. 
Oatmeal, exports, 1904, 739; 1905, 778. 
Oats, acreage, production, prices, exports, etc., 1904, 661-665. 

See also Oats, statistics. 
as cover crop in peach orchard, 1902, 618. 
breeding, remarks, 1904, 46. 
crop notes, 1902, 1902, 700-709. 

of certain countries, 1900-1904, 1904, 659-660. 
rotation in several States, 1902, 522. 

crops, visible supply, yields, prices, exports, values, and freight rates, 1902, 
780-789; 1903, 604-613. 

culture improvements, etc., 1905, 413-414. 
development and distribution of variety by Wisconsin station, 1902, 94-95. 
diseases, 1901, 672; 1902, 718; 1903, 554; 1904, 585; 1905, 609. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 
foreign varieties, introduction into United States, and value, 1905, 294. 
growing and handling of seeds, remarks, 1901, 236. 

in Alaska, notes, 1904, 100. 
season of 1904, notes, 1904, 565-569. 
use on live-stock farm, 1902, 356. 
weather conditions, crop season 1905, notes, 1905, 584-595. 

handling of seed, note, 1901, 236. 
imports, 1901, 794; 1902, 858; 1903, 686; 1904, 727; 1905, 768. 
improved variety, introduction, 1902, 594. 
improvement, discussion, 1902, 225. 
prices, wholesale, 1901, 723-724; 1902, 787-788; 1903, 611-612; 1904, 666-668; 

1905, 680-681. 
production and value, 1905, 10. 
rust, note, 1903, 536. 

prevalence, notes, 1904, 585; 1905, 609. 
seeding, harvest, etc., 1903, 528, 529, 530, 531, 532, 534, 535, 536, 537, 538. 
smut, control, 1902, 786. * 

formaldehyde as remedy, extensive use in Wisconsin, 1902, 96. 
prevalence, notes, 1901, 672; 1902, 718; 1903, 554; 1904, 585; 1905, 609. 
treatment with formaldehyde, 1902, 601. 

statistics, acreage, production, prices, exports, etc., 1901, 716-725; 1902, 780-789; 
1903, 604-613; 1904, 647-656; 1905, 674-681. 

use on dairy farm, growing and use, 1902, 360. 
model dairy farm, 1903, 367. 

value and use as food, remarks, 1902, 400. 
visible supply, United States and Canada, 1896-1905, 1904, 660; 1905, 675. 
winter killing, prevention, 1902, 597. 
yields in crop-rotation experiments, table, 1903, 451. 

See also Weather and crop conditions. 
Obesity, relation of sugar eating, 1905, 245. 
Object-lesson = work, Government cooperation, article by Martin Dodge, 1901, 409- 

14, 
roads, cooperation in building, 1901, 412. 

remarks of Secretary, 1901, 100. 
Observations, Weather Bureau, times and character, 1903, 117. 
Observatory buildings, Weather Bureau, remarks by Secretary, 1902, 11; 1903, 17; 

1904, 15, 17. 
Mount Weather, for meteorological research, 1904, 17; 1905, 23. 

Observers, Weather Bureau, grades and requirements, and duties, 1903, 115. 
Ocneria dispar. See Moths, gipsy. 
Gstrus ovis, life history, 1905, 141-144. 
Offices, Department, organization and duties, 1901, 611-614; 1902, 661-664; 1903, 

509-512; 1904, 539-542; 1905, 563-567. 
Ogden, Utah, development of irrigation, remarks, 1901, 428. 
Ohio, boys’ agricultural clubs, development, 1904, 493. 

farm, example of forest planting according to plan, 1904, 259-262. 
_ lands, prices, 1905, 524. 

grain and hay farming, development, 1902, 347. 
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Ohio, origin of Cardinal strawberry, note, 1903, 277. 
reports on agriculture, origin and character, 1904, 523. 
results of soil survey, 1901, 47. 
River drainage, basin, and normal discharge, notes, 1901, 479. 
roads, legislation, 1905, 627. 
soil survey in Zimmer Spanish tobacco district, 1901, 125. 
soils, areas surveyed, 1905, 619. 
tobacco fermentation, savings by change of methods, 1905, 73. 

investigations, Cuban filler growing, 1902; 75. 
tabaccoes, cigar, growing and curing, 1904, 75. ~ 
Valley, golden seal in woodlands, note, 1903, 338. : 

Oil cake ant eee meal, exports, 1901, 803; 1902, 868; 1903, 698; 1904, 739: 1905, 

destination, 1903, 485. 
sales in Germany, competitors, 1903, 489. 

cotton-seed, discussion, 1901, 294, 289. 
world’s trade, exports, 1901, 294, 295. 

linseed and cotton-seed, preferences of European countries, 1902, 433. 
production, use and export, 1902, 430-434. 

sales in United Kingdom, competitors, 1903, 488. 
castor, industry, article by Charles M. Daugherty, 1904, 287-298 

See also Castor oil. 
cotton-seed, by-products from manufacture, 1901, 288. 

discussion of uses, 1901, 286. 
early mills for extraction, 1901, 285. 
growth of manufacture, 1903, 415. 
world’s trade, exports, 1901, 294, 295. 

crude, dipping cattle for Texas fever ticks, 1903, 20. 
from corn, manufacture, remarks, 1902, 220. 
manufacture from corn, peanuts, etc., 1903, 411. 

grape seed, 1904, 378. 
mill, processes of operation, 1904, 290-291. 
mills, linseed, location, 1902, 428-430. 
mineral, use in road improvement, article by James W. Abbott, 1902, 439-454. 
on roads, theoretical objections, 1902, 441. 
poppy-seed, note, 1903, 345. 
quantity in road improvement, remarks, 1902, 451-452. 
roads, Mississippi Valley, unpromising conditions, 1903, 461. 
seeds, industry, article by Charles M. Daugherty, 1903, 411-426. 
use on roads, remarks, 1904, 68. 

Oiled road surfaces, tests by severe rainfalls, 1902, 441. 
roads, repairs, 1902, 452-453. 

Oil-producing seeds and nuts, countries importing and exporting, 1903, 417-426. 
Oils, consumption in United States, note, 1903, 412, 413. 

crude petroleum, variety in composition, 1902, 443. 
edible, notes, 1904, 156. 
exports, 1901, 800, 803; 1902, 864, 868; 1903, 693, 698; 1904, 734, 739; 1905, 

775, 780. 
fatty and volatile, crude drugs, imports, 1903, 340. 
for road improvement, analyses, 1902, 444. 
imports, 1901, 794, 796; 1902, 855, 859; 1903, 682, 688; 1904, 723, 729; 1905, 

763, 770. 
turpentine, adulteration, discussion, 1902, 331-332. 
use on roads, kinds, and methods of applying, 1902, 445; 1904, 68 
vegetable, and fats, value and use as food, 1902, 402. 

discussion, 1903, 412-413. 
exports, increase, 1905, 13. 
imports, 1903, 688; 1904, 729; 1905, 770. 
value and use as food, 1902, 402. 

volatile, effect on strength of timber, 1902, 537. 
Oil-yielding seeds in foreign countries, cultivation, 1903, 412. 
Oklahoma, castor beans, production, 1904, 293, 294, 295, 296. 

wheat, remarks, 1903, 357, 358. 
windbreak, 1904, 265. 

Oupys, Henry, article on ‘‘Audubon societies in relation to the farmer,’’ 1902, 205-218. 
review of progress in game protoction, 1903, 566-569. 

Oleaginous seed, United States as producer, 1903, 414-417. 
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Oleaginous seeds and nuts, France, imports, discussion, 1903, 419-420. 
Germany, imports, exports, 1903, 421-422, 423. 
Holland, imports and exports, 1903, 423-424. 

British India and Russia as producers, 1903, 417. 
Oleomargarin, exports, 1901-1905, 1905, 775. 

use of cotton-seed oil, 1901, 287. 
Olive as promising tropical crop, 1901, 360. ; 

oil, imports, 1901, 796; 1902, 859; 1903, 688; 1904, 729; 1905, 770. 
inspection under fopd law, 1904, 156-157. 
mixture of cotton-seed oil, 1901, 287. 
value and use as food, 1902, 402. 

orchards, California, losses by ravages of robin, 1904, 252-253. 
Oliver, George W., preparation of manual on silkworm food plants, 1903, 145. 
Olives, destructive feeding of birds in California, 1904, 248. 
OvmsTED, F. E., articleon ‘‘Tests on the physical properties of timber,’’ 1902, 533-538. 
Omaha horses, range of prices, 1902, 833. 
Onion culture, improvement, 1902, 600. 

diseases, notes, 1901, 671; 1902, 718; 1903, 553; 1904, 584; 1905, 607. 
exports, 1901, 805; 1902, 869; 1903, 699; 1904, 741; 1905, 781. 
ep onts 1901, 798; 1902, 861; 1903, 690; 1904, 731; 1905, 772. 
yields under irrigation in Colorado, notes, 1901, 425, 426. 

Ontario fruit growers, apple score, 1904, 420. 
Oology, destruction of bird life by breaking up nests, remarks, 1902, 208. 
Opium, content of morphine, requirement by customs service, 1903, 256. 

poppy, experiments in cultivation, gathering, etc., 1903, 344-345. 
production from poppy, note, 1904, 32. 

Orange as promising tropical crop, 1901, 360. 
breeding disease-resistant strains, note, 1902, 382. 

notes, 1904, 121-122. 
crop, California, note, 1903, 556. 
diseases, notes, 1901, 670; 1904, 583; 1905, 606. 
effect of nitrogen, note, 1901, 169. 
hybrids, between sweet and Citrus trifoliata, success, 1902, 720. 

characteristics, 1904, 226, 227. 
osage, planting as fence and windbreak, 1904, 261-262. 
pruning, remarks, 1901, 438. 
sweet, male and female parent in crossing, differences in results, 1904, 225-226, 
trees, hybrid, trifoliate, remarks, 1901, 673. : 
trifoliate, description of plant, varieties, and fruit, 1904, 224. 

use in breeding hardy citrus fruits, 1904, 224-227. 
Washington navel, introduction into United States and value, 1905, 294. 

Oranges, breeding for frost resistance and as hedge plants, 1901, 25; 1902, 20; 1904, 9, 30. 
color, influence on demand, 1904, 425. 
increase of.export due to exhibit at Paris Exposition, note, 1901, 32. 
losses by injuries in handling, 1905, 353. 
new, hybrid varieties, uote, 1904, 30. 
tangerine, new, discussion, 1904, 238-240. 

Orchard, apple, branch grafted, note, 1902, 252. 
value of by-products, 1901, 608. 

cost of establishment, 1904, 179-180. 
fruits, diseases, study, 1903, 31. 

work in Bureau of Plant Industry, 1901, 24. 
grass, seed growing and handling, 1901, 245. 
growing other crops on land, 1904, 174. 
need of storage house, remarks, 1901, 606. 
nut, location, relation to weevils, 1904, 307. 
peach, bearing, cultivation, 1902, 619-621. 

cultivation, discussion, 1902, 612. 
fertilization, 1902, 621-626. 

plow, use in peach growing, 1902, 619. 
protection by forest belt, 1904, 268. 

from insects and diseases, 1901, 603. 
regions of United States, location, 1903, 226. 
top-worked, care, remarks, 1902, 254. 
top working, time, 1902, 251. 

_ trees, top working, article by G. Harold Powell, 1902, 245-258. 
Orcharding, apple, commercial, article by G. B. Brackett, 1901, 593-608. 
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Orchardist, commercial, method for final test of new fruits, suggestion, 1903, 268. 
Orchardists, opinions as to height for top of apple tree, 1901, 602. 

practice in selling apples, 1901, 607. 
Orchards, avocado, extent, 1905, 444. 

cropping, 1902, 528. 
danas by meadow mice, 1905, 373. 
distribution of ladybird enemy of San Jose scale, 1903, 74. 
failure to bear, suggestion of remedy, 1904, 174. 
olive, California, losses by depredation of robins, 1904, 252-253. 
peach, conditions for profitable top working, 1902, 256. 

cultivation and fertilization, article by M. B. Waite, 19€2, 607-626. 
distances for planting, 1902, 609. 
Indian, remarks, 1905, 499. 

planting, correction of mistakes, 1904, 172. 
trees affected with sun scald and other injuries, note, 1901, 599 
use of top working for producing stronger growth, 1902, 247. 

Oregon, effect of environment on wheat, note, 1901, 302. 
farm lands, prices, 1905, 529. 
forest losses by fire, note, 1904, 134. 
public control of irrigation, 1901, 682. 
soils, areas surveyed, 1905, 619. 
wheat, remarks, 1903, 357, 358. 
winter irrigation, 1905, 436. 

Organic matter in southern soils, need of increase, 1903, 168-170. 
water, relation t® sanitary quality, 1902, 176. 

removal to prevent pollution of water supply, 1902, 185. 
Organization, Department of Agriculture, 1901, 611-614; 1902, 661-664; 1903, 509-512; 

1904, 539-542: 1905, 563-567. 
Organizations, agricultural, lists, 1901, 620-641; 1902, 670-693; 1903, 519-526; 1904, 

549-556; 1905, 573-580. 
Orient, new markets, note, 1901, 106. ; 
Oriole, Bullock, destruction of codling moth, 1904, 87. 

eating of fruit, 1904, 251. 
enemy of olive scale, 1901, 109. 

Ornamental plants, diseases, 1901, 672; 1902, 719; 1903, 555; 1904, 586; 1905, 610. 
growing as specialty, 1904, 169. 
insects injurious, 1905, 635-636. 

Ornithologists, American, belief as to course of birds’ migration, 1903, 373. 
Union, American, work for game preservation, notes, 1903, 568, 569 

Ornithology, economic, Biological Survey work, 1905, 85-86. 
Section, remarks, 1902, 91. 
work of Department, 1904, 87-88. 

Orobanche ramosa, broom rape, injury to hemp field, 1901, 546. 
Orton, W. A., review of plant diseases, 1901, 668-672; 1902, 714-719; 1903, 550-555; 

1904, 581-586; 1905, 602-611. 
study of cotton diseases, 1904, 502-503. 

Osage orange, planting between fields as wind-break and fence, 1904, 261-262. 
Oscillatoria, Palhstion of water supply, note, 1902, 180. 
Ostrich, chicks, care and feeding, 1905, 402. 

egg laying and incubation, 1905, 400-402. 
farming, Arizona, article by Watson Pickrell, 1905, 399-406. 

historical notes, 1905, 399. 
feathers, plucking and sorting, 1905, 402. 
feeding and handling, 1905, 404. 
flesh and eggs as food, 1905, 405. 
markings at different periods of life, 1905, 404. 
prices, 1905, 406. 

Ouray, Chief, characteristic, 1901, 539. 
Overieeding of plants, results, discussion, 1901, 171. 
Overflowed lands, crops for use, 1904, 42. 
Owens, 8. H., experience with sand-clay roads in Richland County. S. C., 1903, 265, 
Owls, destruction of meadow mice, 1905, 371. 
Oxygen, lack, injuries to plants, 1901, 159. 

supply from nitrates, 1901, 170. 
Oxygen-consuming capacity of water, indication as to purity, 1902, 285. 
Oxyuris vermicularis, transmission, 1905, 150. 
Oyster, plumpness and flavor, influence on demand, 1904, 429. 
Oysters, value as food, remarks, 1902, 394, 
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PB, 

Pacific coast, customs districts, discussion, 1901, 568. 
fruit-growing opportunities, 1904, 177. 
fruit handling, proposed experiments, 1904, 45. 
grain fleet, remarks, 1901, 573. 
ear ae experiments for benefit, note, 1902, 26. 
umber, fire losses, notes, 1904, 135. 
problems, remarks, 1904, 41. 
prune industry, encouragement, 1901, 32. 
region, agricultural progress, 1903, 13. 
statistics of exports of wheat and flour, 1901, 577, 578, 579. 
wheat exports, 1901, 576. 

ports, article by Edwin 8. Holmes, jr., 1901, 567-580. 
winds, pressures, rain, 1902, 187. 

Northwest, influences on climate, 1901, 566. 
ports, trade, remarks, 1901, 106. 
type and sub-Pacific type of rainfall, remarks, 1902, 640-641. 

Pacing blood in stallion, Carmon, remarks, 1904, 534. 
Packages, apples, size advisable for cold storage, 1903, 235. 

fruit in cold storage, noted, 1902, 26. 
marketing, 1904, 177. 

Packing and handling fruits for foreign markets, 1904, 43. 
apples in barrel, method, 1901, 607. ; 
fruit for storage, 1904, 44. 

looseness as cause of loss, 1905, 352. 
Packing-house products, exports, 1901-1905, 1905, 773-774. 

decrease, 1905, 13. 
foreign trade, 1905, 102. 
imports into leading European countries, 1905, 740. 

Pague, B. §., naming of and notes on Chinook winds, 1901, 555, 557, 565. 
Paige, conclusion as to tuberculin test, 1901, 587. 
Palma istle, remarks, 1903, 398. 
Patmgr, T. §., article on ‘‘Federal game protection—a five years’ retrospect,’’ 1905, 

541-562. 
“Some benefits the farmer may derive from game protec- 

tion,” 1904, 509-520. 
review of progress in game protection, 1902, 733-734; 1904, 606-610; 

1905, 611-617. 
Pan-American Exposition, leaf-tobacco exhibit, note, 1901, 56. 
Papaw, tropical, use in aid of digestion, 1905, 324. 
Paper, use of agave in making, remarks, 1902, 317. 
Para, grass, remarks, 1904, 587-588. 

rubber tree, description as new species, note, 1901, 363. 
Parasite, black scale, remarks, 1904, 81, 82. 
Parasites, animal, groups, 1905, 139-140. 

insects, remarks, 1905, 636. 
transmission, article by B. H. Ransom, 1905, 139-166. 

cotton boll weevil, ineffectiveness, 1901, 373; 1903, 211, 212. 
in old peach land, notes, 1902, 608. 
moth. See Moth. 
plum curculio, 1905, 327. 
scale insects, introduction, 1902, 82; 1904, 82. 
sheep scab, note, 1903, 496. 

Paris Exposition, French milk exhibit, low quality, 1902, 151. 
green, use against gipsy and brown-tail moths, 1905, 128. 

Parker cotton, value in weevil-infested region, 1904, 507, 508. 
Parks, national. - See Forests, national. 
Parlatoria, occurrence in Japan, 1902, 163. . 
Parrots, importation without permit, 1905, 544. 
Partridge, name in South for bobwhite, 1903, 193. 

See.also Bobwhite. 
Passenger rates per mile, for leading railroads, 1901, 791; 1902, 852; 1903, 679; 1904, 

720; 1905, 759. 
Pastry, digestibility, note, 1905, 320. 
Pasturage, hay and forage crops, review by W. J. Spillman, 1902, 721-722. 
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Pasture, alfalfa on sheep farm, management, 1902, 361. 
blue grass, brome grass, and alfalfa, 1902, 363. 
southern, plants for summer and for winter, 1905, 206. 

Pastures, Argentine, benefits from alfalfa, 1904, 278-279. 
United States, need of improvement, note, 1902, 228. 
use in restoring soils, note, 1904, 69. 
winter, for South, 1904, 40. 

Pasturing live stock in forest reserves, regulations, 1901, 336-339. 
Patent flours, Graham, and entire-wheat flours, discussion, 1908, 354-358. 
Fare eey one physiology, plant, investigation, discussion by Secretary, 1901, 22-23; 

1902, 17-21. 

Patrons of Husbandry, officials, list, 1901, 637-639; 1902, 689-691; 1903, 689-691; 
1904, 556; 1905, 580. 

Pea aphis, note on destructiveness, 1905, 629. 
diseases, 1901, 671; 1903, 554; 1904, 584; 1905, 607. 
garden, fertilization, Darwin’s experiments, 1905, 385. 

Peach aphis, black, description, life history, remedies, etc., 1905, 342-344. 
belt, Michigan, soil survey, 1901, 127. 
borer, control, suggestions, 1905, 338. 

lesser, injuries and control, 1905, 335. 
life history, habits, distribution, food plants, enemies and remedies, 

1905, 330-335. 

Carman, history and description, with features recommending, 1901, 385. 
diseases, control, 1905, 34. 

review for year, 1902, 716; 1903, 550; 1904, 583; 1905, 604. 
distribution in pioneer days by Indians, hunters, and trappers, 1905, 499. 
Everbearing, origin, distribution, names, and description, 1905, 498-500. 
flowering, Chinese, infestation with San Jose scale, 1902, 167. 
growing in Rocky Mountain region, 1904, 178. 
industry, notes, 1905, 196. 

progress in 1903, 1903, 556. : 
“insect enemies, principal, article by A. L. Quaintance, 1905, 325-348. 
land, old, planting of new peach orchard, discussion, 1902, 608. 
leaf curl, “yellows” and ‘‘little peach,’’ work of resistance, note, 1901, 24. 
lecanium, description, natural history and treatment, 1905, 340-341. 
little, treatment, remarks, 1901, 24; 1902, 18; 1904, 36. 
orchard, bearing cultivation, 1902, 619-621. 

contour system of planting, 1902, 610. 
cultivation, 1902, 612; 1904, 174. 
fertilization, discussion, 1902, 621-626. 
methods of planting in different sections, 1902, 611-612. 
rectangular system of planting, 1902, 609. 
young, crops, remarks, 1902, 613. 

orchards, cultivation and fertilization, article by M. B. Waite, 1902, 607-626. 
distances for planting, 1902, 609. : 

overfeeding with nitrogen, effect, remarks, 1901, 170. 
protection in winter, note, 1901, 439. 
pruning, remarks, 1901, 437. 
regions of Virginia, soil survey, 1901, 126. 
scale, West Indian, description, life history, remedies. etc., 1905, 339-340. 

white, native of Asia, destruction by ladybird, note, 1902, 169. 
spraying with arsenicals for curculio, caution, 1905, 329. 
trees, bearing, top working, discussion, 1902, 256. 

destruction by freezing in Georgia, 1904, 233. 
twig-borer, description, life history, remedies, etc., 1905, 344-346. 
weather conditions, season of 1905, notes, 1905, 584, 585, 586. 
yellows, control, note, 1901, 24. 

Peaches, Arlington Farm nursery, 1903, 41. 
budding in top working, time, 1902, 257. 
cold-storage, note, 1902, 25. : 
Hiley and Welch, promising new varieties, discussion, 1903, 271-274. 
losses by injuries in handling, 1905, 353. 
marketing in London, note, 1903, 40. 
pears, etc., notions, 1904, 420-421. 
ripening, 1904, 177. 

§5412—Bull. 9—08——8 
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Peaches, two promising new kinds, discussion, 1902, 475-477. 
types resistant to cold, remarks, 1903, 271-273. 

Peanuts, crop rotation in several States, 1902, 525. 
France, imports, 1903, 419. 

Peaks, loftiest trio of United States, 1901, 533. 
Peale, Dr. Albert C., classification of mineral waters, 1902, 292. 
Pear, alligator, as promising tropical crop, remarks, 1901, 354. 

planting, Porto Rico, 1902, 24. 
Bartlett, marketing in Europe, 1903, 39. 
blight, distribution in United States, 1904, 178. 

remarks by Secretary, 1902, 18; 1903, 31; 1905, 35. 
Crocker, origin, name, and description, 1905, 497-498. 
diseases, review for year, 1901, 669; 1902, 715; 1903, 550; 1904, 582-583; 1905, 

603. 
fertilization, remarks, 1905, 383. 
Philopena, origin, qualities, and description, 1902, 474-475. 
pruning, remarks, 1901, 437. 
Rossney, origin, description, etc., 1904, 402-403. 
trees in Japan, remarks, 1902, 160. 

vigor, modification, by top working, 1902, 247. 
Pears, cold-storage, note, 1902, 25. 

cooling before shipment, 1905, 358. 
export trade development, 1904, 43. 
methods of obtaining self-rooted trees, 1902, 248. 
peaches, etc., notions, 1904, 420-421. 
qualities, resistance to disease, and new variety, Philopena, 1902, 474-475. 
self-sterility, remedy, 1902, 600. 
storage, note, 1902, 25. 

Pearson, Dr. Leonard, remarks on tuberculin test for tuberculosis, 1901, 590. 
Peas, Canadian field, seed, growing, and handling, 1901, 242. 

field, improvement by breeding, 1901, 223. 
Peat swamp lands, drainage, note, 1904, 109. 

with coal ashes, foundation soil for tomatoes, 1902, 567. 
Pébrine, silkworm disease, use possible in destruction of moths, 1905, 133. 
Pecan, Centennial, origin, description, etc., 1904, 407-408. 

diseases, 1902, 718: 1903, 555; 1904, 586; 1905, 610. 
Frotscher, origin, name, description, etc., 1904, 408-409. 
Hollis, origin, name, and description, 1905, 505-506. 
Jewett, origin, description, etc., 1904, 409-410. 
Moneymaker, origin, name, and description, 1905, 506. 
Pabst, origin, description, etc., 1904, 410. 
Post, origin, description, etc., 1904, 411. 
Rome, origin, name, description, etc., 1904, 411-412. 
Russell, origin, description, etc., 1904, 412-413. 
San Saba, origin, name, description, etc., 1904, 413. 
Schley, origin, name, and description, 1905, 507. 
Stuart, origin, description, etc., 1904, 414-415. 
Success, origin and description, 1905, 507-508. 
Van Deman, origin, name, description, etc., 1904, 415-416. 
weevil, description, life history, remedies, etc., 1904, 308-310. 
Young, origin and description, 1905, 508. 

Pecans, value, naming, reproduction, and promising varieties, 1904, 405-416. 
varieties, remarks, 1905, 504. 

Pedigree, consideration in Department horse breeding, 1904, 533, 534, 535. 
Peeler cotton, origin and character, 1903, 124, 129. 
Pegler, S. Holmes, statement as to durability of mohair, 1901, 227. 
Pelican Island, reservation, remarks, 1904, 90; 1905, 88, 559. 
Pencillaria, new forage crop, remarks, 1902, 722. 
Penitentiary, use of labor on roads, notes, 1903, 459, 460. 
Pennants, Weather Bureau, explanations, 1903, 119-120. 
Pennsylvania, Cuban tobacco, problem of raising, 1901, 124. 

Experiment Station, study of animal nutrition, 1904, 528. 
farm lands, prices, 1905, 522. 
‘high school, teaching of agriculture, 1905, 262-264. 
leaf tobacco, investigations for improvement, remarks, 1901, 54, 
reports on agriculture, origin and character, 1904, 523, 
roads, legislation and improvement, 1905, 627, 
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Pennsylvania, soil survey, results, 1901, 47. 
soils, areas surveyed, 1905, 619. 
Sumatra tobacco growing, remarks, 1902, 74. 

Pepper, cultivation and demand, 1905, 539. 
planting in cotton by Kekchi Indians, 1904, 486. 
production, remarks, 1901, 365. 
red, capsicum, experiments in cultivation, 1903, 344. 

Perfume plants as jpontaing tropical crop, 1901, 361. 
Periodicals, agricultural, in Department library, 1902, list, 1902, 740-745. 
Permanganate of potash, use as remedy in stock poisoning, note, 1901, 28. 
Persea gratissima, common names, commercial importance, etc., 1905, 508-510. 
Persimmon, Delmas, origin, description, etc., 1904, 404-405. 
Peruvian cotton, description and uses, 1903, 390. 
Pests, cotton, bollworm and minor, control, remarks, 1904, 80. 

crop. See Cotton, Weevil, etc. 
insect, falling off in 1904, 1904, 600. 

miscellaneous work, remarks, 1904, 83. 
Peters, Dr. Austin, discovery of foot-and-mouth disease outbreak in 1902, 1902, 643. 

remarks on tuberculin test for tuberculosis, 1901, 589. 
J. Girvin, article on ‘‘ Waste in logging southern yellow pine,’’ 1905, 483-494. 
Randolph, originator of Randolph apple, 1902, 472. 

Petrolene, constituent of asphalt, properties, 1902, 443. 
Petroleum, Beaumont, dip for killing Texas fever ticks, 1903, 506. 

use for dipping cattle for scab, note, 1903, 505. 
crude, and asphaltum for roads, study, 1903, 58. 

use against San Jose scale, 1905, 338. 
in road improvement, 1902, 439. 

oils, crude, variety in composition, 1902, 443-445. 
use in adulteration of turpentine, 1902, 332. 

Pettenkofer, Professor, opinion as to purification of water by alge, note, 1902, 179. 
Pharmacists, care against adulteration of drugs, 1903, 255-256. 
Pharmacopeeia, United States, recognition by United States statutes, 1903, 257. 

stringent requirements, character, etc., 1903, 256. 
Pheasants, protection, effect on market, 1904, 89. 

raising and prices, 1904, 516, 517. 
Philippine Commission, United States, work for agriculture, discussion, 1901, 524-525. 

Islands and Hawaii, forestry, remarks, 1902, 725. 
climate, soil, conditions, government, etc., 1901, 519, 686. 
Manila fiber, improvement and law, 1903, 36. 
hemp production, 1901, 360. 

Philippines, agricultural investigations, discussion, 1901, 519, 520. 
remarks of Secretary, 1901, 76. 

bureau of agriculture establishment, 1901, 525. 
cultivation of manila, regions, 1903, 394. 
early restrictions upon agriculture and trade, 1901, 521, 522. 
encouragement of agriculture by Spanish Government, 1901, 521, 522, 523. 
experiment stations, 1901, 523. 
favorable field for production of cacao, 1901, 356. 
forestry, 1901, 667. 
Luzon, as field for growing camphor, note, 1901, 356. 
trade of United States, 1901, 106. 
work of United States Coramission, discussion, 1901, 524. 

Philohela minor, woodcock, as a vanishing game bird, 1901, 447. 
Philopena pear, origin, qualities and description, 1902, 474-475. 
Phleophthorus liminaris, cherry bark beetle, remarks, 1903, 320. 
Phormium tenax, New Zealand hemp plant, 1903, 396. 
Phosphate, sodium, in irrigation waters, effect, 1902, 289. 
Phosphates. See Plant food. 
Phosphoric acid balance in Department of Agriculture preservatives experiments, 

1903, 301. 
function in plant growth, 1901, 166. 
use in tobacco fertilizers, note, 1905, 223. 

Phycocyanin, relation to blue-green appearance of alge, 1902, 179. 
Phylloxera, destruction of grapevines and necessity of grafting vines, 1904, 366. 

dipping grape cuttings, note, 1902, 26. 
Physical characteristics of soil, effect on crops, 1902, 69. 

laboratory, Mount Weather, remarks, 1904, 17, 
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Physical properties of timber, tests, article by F. E. Olmsted, 1902, 533-538. 
Physicians, care against adulteration of drugs, 1903, 255-256. 
Physics, soil, home study by farmer, purpose, 1903, 444. 

study, solution of problems, 1901, 58. 
Physiological demands of different persons, 1901, 398. 

vs. ration allowance, in dietaries, 1901, 400. 
Physiology and pathology, plant, in Bureau of Plant Industry, 1901, 23; 1902, 17-21. 

plant, relation to development of agriculture, article by Albert I. Woods, 
1904, 119-132. 

training of investigator, remarks, 1904, 129-131. 
Phytolacca americana, cultivation, 1905, 536. 
Phytosterol, absence from lard of hogs fed on cotton-seed meal, 1904, 361. 

nature and use in cotton-seed oil test, 1904, 360, 361, 362. 
Picking apples for cold storage, time, 1903, 231. 

remarks, 1901, 605. 
cotton, remarks, 1903, 539, 541. 
fruit, 1904, 177. 

for storage, 1904, 44. 
grapes, 1902, 411. 
hand, of cotton as measure against weevil, 1901, 379. 
long-staple upland cotton, 1903, 134-135. 

Pickles, grape, recipe, 1904, 376. 
PicKRELL, WATSON, article on ‘‘Ostrich farming in Arizona,’’ 1905, 399-406. 
Piedmont Plateau, soil surveys, 1901, 126; 1902, 60, 64. 

region soils, notes, 1901, 48. 2 4 
section, agricultural division of South Atlantic, remarks, 1905, 198. 

Pies, digestibility, note, 1905, 320. 
Pieters, A. J., article on ‘‘ Agricultural seeds—where grown and how handled, 1901, 

233-256. 
“The business of seed and plant introduction and distribu- 

tion,” 1905, 291-306. 
Pig manure, composition, 1902, 571. 
Pigeon, passenger, diminution in numbers, note, 1902, 207. 
Pigs, infestation with trichinz, 1905, 151. 

See also Hogs. 
Piling, preservation, tar oil treatment, 1903, 439. 

timber, method, relation to preservative treatment, 1903, 429.. 
Pine, diseases in 1905, 1905, 610. 

forest reproduction, injuries by weevil, 1905, 252, 253, 254. 
lobololly, creosoted, comparative cost for railroad ties, 1903, 434. 
lodgepole, forest at high elevation, 1901, 335. 
jorg-leat. management of forests under Bureau of Forestry, experiments, 1901, 

64; 1904, 453. 
mice, damage to trees, shrubs, and bulbs, 1905, 370. 
relation to sheep in West, 1901, 345. 
Southern, damage by fires, notes, 1904, 135. 

ellow, logging, waste, article by J. Girvin Peters, 1905, 483-494. 
ideahone line construction, note, 1905, 455. 
timber, losses from bark beetle and study for prevention, 1902, 85, 273-275. 
trees in Nebraska, planting, experiment, 1901, 216. 
weevils, injuries in forest reproduction, 1905, 252, 253, 254. 
white and long-leaf, lumbering, notes, 1904, 58, 59. 

red, lumbering, example, 1904, 590. 
planted, estimates of cost and returns, 1902, 136. 

woods, belt, agricultural division South Atlantic States, remarks, 1905, 199. 
yellow, forests in Black Hills and in Big Horn Reserve, 1901, 335. 

rules for prevention of waste in logging, 1905, 493-494. 
. sizes and lengths for merchantable timbers, 1905, 486-487. 

-southern, waste in logging, article by J. Girvin Peters, 1905, 483-494. 
Pineapple as promising tropical fruit, 1901, 361. 

breeding, qualities sought as desirable, and methods of work, 1905, 282. 
diseases, 1901, 670; 1903, 551; 1904, 583; 1905, 606. 
flowers, remarks, 1905, 282. 
hybrids developed for Department of Agriculture, 1905, 281-285. 
use in aid of digestion, 1905, 324. 
varieties, early, discussion, 1905, 281-282. 

new, note, 1904, 47, 
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Pineapples, crossing, process and results, 1905, 283-284. 
new varietics, Miami, Seminole, Eden, Matthams, and Gale, descrip- 

tions, origin, name, etc., 1905, 40, 285-290 
Pine-bark beetle, destructive, description, habits, injuries, and methods of fighting, 

1902, 270-275. Z 
Pine-destroying beetles, notes, 1902, 265. 
Pinene, puncipal constituent of turpentine, note, 1902, 331. 
Pines, curves showing rates of seasoning, 1903, 430. 

tapping, improvement in method of tapping, 1902, 724. 
Pinworms, transmission, 1905, 150. 
Pipes, lath, use for irrigation laterals, 1903, 244. 

metal, use in irrigation, 1903, 249. 
Piquette, making from grape pomace, 1904, 378. 
Pissodes spp., injuries to pine reproduction, 1905, 252, 253, 254. 
Pisum sativum, fertilization, Darwin’s observations, 1905, 385. 
Pityophthorus pruinosus. See Bark beetle. 
Plains, crops and conditions for diversified farming, 1905, 216. 

Great, prairie dog, article by C. Hart Merriam, 1901, 257-270. 
Plant and animal breeding, progress, article by Willet M. Hays, 1901, 217-232. 

seed introduction and distribution, article hy A. J. Pieters, 1905, 291-306. 
progress, discussion, 1903, 27; 1904, 47-48. 

breeding, cooperation of Department and experiment stations, 1905, 172. 
development in nineteenth century, 1904, 120-122. 
new creations, discussion, 1904, 45-47. 
tendency and results, discussion, 1901, 222. 
work of Bureau of Plant Industry, remarks, 1301, 25. 

Department with citrus fruits, 1905, 275-290. 
cells, effect of freezing and drought, 1901, 163. 
diseases, in United States, review by W. A. Orton, 1901, 668-672; 1902, 714- 

719; 1903, 550-555; 1904, 581-586; 1905, 602-611. 
nature and causes, discussion, 1904, 125-128. , 
protection, advances, 1902, 600-601. 
treatment, 1904, 36-37; 1905, 34-36. 

drug. See Drug plant. 
feeding, importance, and danger of overfeeding, 1902, 553, 557. 
food, importance of potassium, 1901, 162. 

in soil solution, study of retention, 1903, 166, 167. 
nitrogen as constituent, 1901, 167. 
water soluble, effect of cultivation in making available, 1903, 160. 

growing, general, needs in agricultural vocation, 1904, 164-165. 
growth, effect of nitrogen, 1901, 168. 

soil conditions, 1901, 157. 
function of phosphoric acid, 1901, 166. 
influence of magnesium and lime, 1901, 161. 
necessary soil foods, discussion, 1901, 160. 
water as factor, 1901, 172. 

Industry, Bureau, discovery of new methods in use of nitrogen-fixing bacteria, 
1902, 340-342. 

organization and duties, 1901, 612; 1902, 662; 1903, 510; 
1904, 540; 1905, 564. 

work against cotton insects and diseases, 1904, 198, 199. 
for cotton varieties resistant to boll weevil, 1903, 105. 
in meeting ravages of boll weevil and some diseases of 

cotton, article by B. T. Galloway, 1904, 497-508. 
review by Secretary, 1902, 15-36; 1903, 22-45; 1904, 

25-52; 1905, 34-51. 
lice, control, work, 1901, 98. 

damage to wheat, 1904, 467. 
nutrition, carbon assimilation as condition, 1901, 174. 
physiology, educational relations, 1904, 128-132. ; 

relation to development of agriculture, article by Albert F. Woods, 
1904, 119-132. : 

varieties, importance, remarks, 1901, 350. 
work, industrial progress, article by B. T. Galloway, 1902, 219-230. 

Planter, corn, failure with irregular grains of corn, 1902, 547. 
machine, advantages, 1903, 185. 

Planting and seeding, spring, 1904, 1904, 562-565. 
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Planting apple trees, preparation of soil, time, and other practical details, 1901, 595, 
597, 598 

corn, depth, 1903, 185. 
with: check rower, 1903, 187. 

cotton, early, effect on Mexican cotton-boll weevil, 1901, 377. 
depth, illustrative exercise for rural school, 1905, 271. 
emergency, for home adornment, 1902, 516. 
flowers, shrubs, grass, and trees for the home, 1902, 502-506. 
forest, and farm management, article by George L. Clothier, 1904, 255-270. 

mistakes of the past, 1904, 256-258. 
reserve, remarks, 1904, 55. 

grapes, plowing and cultivating, remarks, 1902, 410. 
home fruit garden, remarks, 1901, 436. 
potatoes, method at Greeley, Colo., 1904, 316. 
sugar beets, remarks, 1901, 495; 1903, 405. 
time, factor in insect repression, 1905, 473. 

for field crops, with quantity of seed, etc., 1901, 692-694; 1902, 755-757. 
tree seeds for forest nursery, 1905, 191. 
trees and shrubs, in home adornment, 1902, 517. 

for forest extension in several States, 1903, 51-52. 
Plants, alkali loving, forage and stock feeding, 1904, 39. 

and seeds, distribution, remarks, 1903, 23-28. 
from foreign countries, introduction, 1901, 34. 

as a factor in home adornment, article by L. C. Corbett, 1902, 501-518. 
conditions in early life, note, 1901, 176. 
cotton, destruction after picking as measure against weevil, 1901, 377. 
cultivated, growth, essentials, 1904, 123. 

origin, 1904, 119-120... 
decorative, specific arrangement in home adornment, 1902, 510-518. 
drug and poisonous, investigations, 1905, 49. 
effect of inbreeding, article by A. D. Shamel, 1905, 377-392. 
food and method of feeding, remarks, 1904, 122-125. 

reserve, discussion, 1901, 175. 
storing, remarks, 1901, 173. 

foreign, introduction, 1901, 34. 
growing under glass, article by B. T. Galloway, 1904, 161-169. 
inbreeding, degrees, 1905, 381-384. ; 
influence of environment on chemical composition, article by H. W. Wiley, 

1901, 299-318. 
‘injuries from lack of oxygen, 1901, 159. 
introduction, improved kinds, experiment station work, 1902, 593-597. 
methods of adapting to conditions, remarks, 1901, 439. 

obtaining food, remarks, 1901, 156. 
moisture relations, illustrations for rural schools, 1905, 270-271. 
new, from Eastern countries, remarks, 1904, 47. 
of various habits of growth combination, 1901, 441. 
ornamental, bedding, growing as a specialty, 1904, 169. 
overfeeding, discussion of results, 1901, 171. 
perfume, as tropical crop, remarks, 1901, 361. 
poisonous to stock, investigation, 1904, 49. 
relation of nutrition to health, article by Albert F. Woods, 1901, 155-176. 

to soil, study in rural schools, 1905, 269-271. 
restrictions of trade against San Jose scale, 1902, 157. 
under glass, notes on cultivation, 1901, 172,174, 175. 

See also Greenhouse. 
useful, aeayes, article by E. W. Nelson, 1902, 313-320. 

Platygaster herrickii, parasite of Hessian fly, note, 1905, 634. 
Pleuro-pneumonia, eradication by Bureau of Animal Industry, 1903, 493. 
Plover, American golden, migration, nests, food, 1903, 376-378. 

golden, migration route, breeding ground, and winter home, chart, 1903, 379. 
Plow, use in making laterals for irrigation, 1903, 246. 
Plowing and harrowing for hemp, 1901, 545. 

apple orchard, note, 1901, 600. 
bearing peach orchard, method and kind of plow, 1902, 619-620. 
corn, 1902, 598. 
cotton, remarks, 1903, 133. 
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Plowing, fall, and depth of plowing in corn growing, 1903, 183-184. 
desirability for sugar beets, 1903, 404. 

furrows for irrigation, remarks, 1903, 245. 
rapes, planting and cultivating, remarks, 1902, 410. 
emp, 1901, 545. 

more frequent and deeper, need in South, discussion, 1903, 165. 
on hillside, method to prevent soil washing, 1903, 179. 
potatoes in Colorado, note, 1904, 317. 
preparation for corn planting, 1903, 184. 
proper condition of soil, note, 1904, 174. 
ridge-and-furrow method, dangers, 1903, 162. 
special preparation for corn planting, 1903, 184. 
value and methods in insect suppression, 1905, 469-471. 

Plows, kinds in use in Colorado potato culture, 1904, 318-320. 
Plum curculio beetle, injuries to fruit, 1905, 327. 

control, preventive measures, 1905, 328-330. 
damages, 1901, 676; 1902, 731; 1903, 565; 1904, 604; 1905, 633. 
origin, life history, habits, injuries, enemies, and remedies, 1905, 325- 

diseases, review for year, 1901, 670; 1902, 716; 1903, 551; 1904, 583; 1905, 605. 
flowering tree in Japan, remarks, 1902, 160. 
Golden, origin, name, and description, 1905, 500-501. 
red June, history, description, and features recommending, 1901, 386. 
trees, effect of rich supply of nitrogen, 1901, 170. 

vigor, modification by top working, 1902, 247. 
Wickson, history, description, and features recommending, 1901, 387. 

Plums, breeding, note, 1904, 121. 
damson, demand, varieties, with origin, description, etc., 1905, 501-503. 
losses by injuries in handling, 1905, 354. 
methods of obtaining self-rooted trees, 1902, 248. 
pears, etc., notions, 1904, 420-421. 
two promising new kinds, discussion, limit of resistance to cold, 1902, 477-479. 

Plushes of mohair, demand for passenger cars, 1901, 282. 
objectionableness of kemp, 1901, 276. 

Poison, corrosive sublimate, caution and antidote, 1903, 433. 
danger to stock from castor pomace, 1904, 291. 
in drinking water, relation of pollution by alge, 1902, 186. 

Poisoned grain, use against meadow mice and rabbits, 1905, 373. 
Poisoning as method of destroying prairie dogs, 1901, 266. 

sheep, on stock ranges, new remedy, 1902, 22. 
use as remedy for plum curculio, 1905, 329. 

Poisonous plants, danger to stock, remarks, 1904, 49. 
. investigations, 1905, 49. 

Poisons, weevil, difficulties in use, 1904, 304-305. 
Poke, cultivation, 1905, 536. 
Poles, telephone and telegraph, preservative treatment, 1903, 439. 

See also Telephone poles. 
Pollen, cotton, abundance and relation to cross-fertilization of seed, 1902, 370. 
Pollination, cross, tobacco, 1904, 447-448. 

of corn, removal of tassels in seed production, 1902, 548. 
wind, 1902, 541-542. 

Polyembryony, citrus fruit, relation to breeding, 1904, 226. 
Polygala senega, scarcity, demand, 1903, 338, 339; 1905, 535. 
Polymerization, formaldehyde, relation to disinfection, 1905, 480, 481. 
Pomace brandy, making, 1904, 377. 

castor, danger to stock, and yield from bean, 1904, 291-292. 
grape, products, 1904, 377. 

Pome fruits, diseases, review for year, 1901, 669; 1902, 715; 1903, 550; 1904, 582-583; 
1905, 603-604. 

Pomelo, crossing with tangerine, notes, 1904, 122. 
Pomological investigations, advances, 1905, 46-49. 

work, Bureau of Plant Industry, 1901, 31; 1902, 25-27; 
1903, 38-41. 

Society, American, remarks, 1905, 620. 
rule for fruit competition, note, 1903, 556. 

Pomology, American, growth, 1903, 225. 
special problems, note, 1902, 27. 
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Poplar, tulip, injury by Columbian timber beetle, 1903, 327-328. 
yellow, Forestry Bureau experiments, 1904, 453. 

Poplars, destruction by bark-boring grubs, 1903, 320-322. 
use in home adornment, details, 1902, 512. 

Poppy, cultivation, collection of juice, etc., 1905, 536-537. 
opium, experiments in cultivation, gathering, etc., 1903, 344-345. 
production of opium, note, 1904, 32. 

Population, rural, relation to roads, discussion, 1903, 455. 
United States, movement, 1904, 353-354. 

Porizon conotracheli, plum curculio parasite, 1905, 327. 
Pork, comparative food value of parts of hog, 1902, 393. 

demand in South, 1905, 197. 
exports, 1901, 800; 1902, 863; 1903, 692; 1904, 733; 1905, 774. 
inspection for export, 1902, 12-13. 

microscopic, note, 1903, 22; 1904, 21. 
production under Southern conditions, 1904, 536-537. 

Porosity and granulation of soil, value in growing crops, 1903, 163-164. 
Port wines, making, 1904, 373. 
Portland, Oreg., advantages as a port, discussion, 1901, 569-571. 

center, weather forecasting, States, 1903, 114. 
Porto Rico, agricultural development, remarks, 1901, 353, 507. 

industries, principal, remarks, 1901, 504. 
investigations, historical notes, 1901, 504, 686. 

alligator pear as promising crop, 1902, 24.. 
banana growing, remarks, 1901, 354. 
cacao growing, possibility, 1901, 356. 3 
coffee industry, improvements, study, 1901, 29, 358; 1902, 24; 1905, 46. 
crop possibilities, suggestions, 1902, 24. 
Experiment Station, appropriation and location, 1901, 509; 1903, 91. 

work, remarksof Secretary, 1901, 75; 1902, 106; 1903, 
90-91; 1904, 102; 1905, 116. 

import of American-grown rice, note, 1902, 226. 
irrigation, 1904, 615. 
mangoes, growing, possibility, 1901, 359; 1902, 24. 
orange growing, notes, 1901, 361. 
pineapple growing, 1901, 361. 
plant diseases, 1903, 555. 
production of chayote, note, 1901, 357. 
rubber as promising crop, 1902, 24. 
sisal, growing, possibility, 1902, 24. 
society for the promotion of agriculture, 1901, 507. 
soil-survey operations, 1902, 62; 1905, 619. 
Spanish and United States experiment stations, 1901, 508. 
trade of United States, note, 1901, 106. 
vegetable growing as an industry, 1901, 367. 

Ports, farm products, rivalry, 1903, 480. 
wheat, of the Pacific coast, article by Edwin S. Holmes, jr., 1901, 567-580. 

Post-office, display of crop reports, remarks, 1901, 112. 
Posts, production from brush land in Nebraska, 1901, 210. 

trees, useful in Nebraska, 1901, 214. 
See also Fence posts. 

Potash, effect on several crops, notes, 1901, 164. 
fertilizer, study by Roads Office, 1905, 110. 
fertilizers, use on tobacco, 1905, 225. 
in fertilizers for special crops, notes, 1902, 556-572. 
permanganate, use as remedy in stock poisoning, note, 1901, 28. 
use in growing roses, 1902, 554. 

Potassium as plant food, importance, 1901, 162. 
cyanide, use against prairie dogs, 1901, 266. 

Potato, color and flavor, influence on demand, 1904, 429. 
culture near Greeley, Colo., article by J. Max Clark, 1904, 311-322. 
diseases, prevention, remarks, 1904, 127. 

review for year, 1901, 670; 1902, 717; 1903, 552; 1904, 585; 1905, 607. 
fields, Greeley, Colo., size, 1904, 322. 
growing in Colorado, irrigation methods and devices, 1904, 317-322. 

Maine, protection by spraying, 1902, 601. 
rot, publications and experiments, remarks, 1903, 89, 540. 
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Potatoes, blight, note, 1903, 540. 
composition, 1905, 310. 
crop rotation in several States, 1902, 523. 
cultivation, value in South, 1903, 159. 
culture improvement, treatment of disease, 1905, 415-416. 
diseases in Hawaii, experiments, 1902, 104. 
exports, 1901, 805; 1902, 808, 869; 1903, 699; 1904, 741; 1905, 781. 
imports, 1901, 798; 1902, 808, 861; 1903, 690; 1904, 731: 1905, 772. 
improvement by breeding, 1904, 46. 
in young orchard, remarks, 1902, 614-615. 
introduction and growing in Hawaiian Islands, 1901, 515. 
new varieties, poor pied in breeding in Colorado, 1904, 315. 
prices, wholesale, in leading United States markets, 1901, 743-744; 1902, 809; 

1903, 636; 1904, 677; 1905, 702-703. 
production and value, 1905, 10. 
scab, use of formaldehyde, 1905, 482. 
seed, cutting and selection, 1904, 314-315. 
statistics: acreage, production, price, etc., 1901, 740-744; 1902, 805-809; 

1903, 631-636; 1904, 673-677; 1905, 697-703. 
sweet. See Sweet potatoes. 
yield under irrigation in Colorado, note, 1901, 425, 426. 

See also Weather and crop conditions. 
Potomac Flats Testing Garden, remarks, 1903, 42. 
Poudre Valley in Colorado, reservoir systems, 1901, 416. 
Poultry and egg industry, distribution and magnitude, article by George F. Thomp- 

son, 1902, 295-308. : 
eggs, exports and imports, discussion, 1902, 304-308. 

numbers and values, 1901, 782-784; 1902, 301-303. 
associations, list, 1901, 627; 1902, 679. 
breeding, investigations, 1904, 528. 
destruction of nut weevil, 1904, 309. 
diseases in Hawaii, investigations, 1902, 105. 
experiments in Hawaii, remarks, 1901, 74. 
importance, 1905, 516. 
imports and exports, discussion, 1902, 304-308. 

of leading European countries, 1905, 740. 
improvement by breeding, note, 1901, 219. 
judge, oversight in rating worth of fowls, note, 1901, 220. 
production, 1899, table, 1902, 296. 
products, value, 1905, 12. 
raising as an industry for Alaska, note, 1901, 71. 

profits and failures, 1904, 185-186. 
stock and poultry products, discussion, 1902, 296-303. 
value and use as food, 1902, 393. 
See also Chickens, Ducks, Turkeys. 

Powett, G. Haroxp, article on “Relation of cold storage to commercial apple cult- 
ure,’’ 1903, 225-238. 

“The handling of fruit for transportation,’’ 1905, 349- 
362. 

“Top working orchard trees,’’ 1902, 245-258. 
Powellized wood, preservative treatment of timber, 1903, 437. 
Power for farm purposes, notes, 1903, 98. 
Prairie chickens, conditions, United States, 1905, 1905, 615. 

protection and prices, note, 1904, 89. 
dogs, destruction, methods, directions, 1901, 109, 265, 268. 

estimate of numbers and destructiveness, 1901, 264. 
general habits, remarks, 1901, 258-259. 
investigation, need of funds, 1901, 111. 
mounds and burrows, 1901, 260. 
natural enemies, 1901, 262. 
obstacles and difficulties, 1901, 269. ; 
of the Great Plains, article by C. Hart Merriam, 1901, 257-270. 
recent increase and spread, 1901, 263. 
scourge on Great Plains, remarks, 1902, 91. - 
successful poisoning on Nantucket Island, 1901, 270. 

farm, model, plan for tree planting, 1904, 262-263. 
in Big Horn Reserve, evidence of former wooded condition, note, 1901, 336. 

Precipitation, annual, in Lake region, remarks, 1902, 132. 
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Precipitation, California, discussion, 1902, 188-198. 
relation to early growth of cotton, 1904, 142. 

yield of corn, article by J. Warren Smith, 1903, 215-224, 
rey description, and discussion, 1903, 216- 

San Francisco, tables, 1902, 192-197. 
See also Rainfall; Moisture; Weather. 

Prepotency, importance in breeding beet seed, 1904, 346. 
Preservation, timber, recent progress, article by Hermann von Schrenk, 1903, 427-440. 

remarks, 1904, 60. 
Preservative, a experiments, Department of Agriculture, data, tables, 1908, 295- 

1 
use of formaldehyde, 1905, 482. 

Preservatives, food, effect upon health, investigations, 1903, 54-55; 1904, 63~65. 
selection of Department experimental class, 1903, 292-293. 

in foods, determination of effect on health and digestion, article by 
H. W. Wiley, 1903, 289-302. 

relation of food inspection, 1904, 157. 
use for protection of telephone poles, 1905, 458-462. 
wood, tests of efficiency by setting poles, 1905, 462-464. 

Preserved meats, study, remarks, 1901, 58. 
Preserves, cost of nutrients, table, 1905, 319. 

game, 1903, remarks, 1903, 569. 
jelly, etc., composition, table, 1905, 310. 
use of citrange, 1904, 229, 235. 

Preserving industries, use of sugar, note, 1901, 500. 
Pressures, atmospheric, on Pacific coast, notes, 1902, 187. 

winds and rain in California in January and February, discussion with table 
and charts, 1902, 198-200, 201-203. 

Prevost, L., efforts to establish the silk industry in California, 1903, 138. 
Price, OvErTON W., article on ‘‘The influence of lumber industries,’’ 1902, 309-312. 
Prices. See Crops; Corn; Wheat; Horses; Cattle, etc. 
Pride.of Texas peach, remarks, 1901, 385. 
Printing cost, reduction, 1904, 114. 

Department, cost, discussion by Secretary, 1902, 120. 
report of Department to Joint Committee of Congress, remarks, 1905, 93. 

Prionoxystus robiniz, description, life history, injuries, control, 1903, 326-327. 
Prison dietaries, remarks on study, 1901, 394. 

labor for roads, note, 1903, 462. 
Prisoners, benefits of employment in highway work, 1901, 412. 

on roads, North Carolina law, 1901, 322. 
See also Convicts. 

Prisons, food investigations, notes, 1902, 108. 
Production. See Crops; Corn; Wheat; Horses; Cattle, etc. 
Proliferation, cotton, cause of death of boll-weevil larve, 1904, 488, 500-501. 

study, as means of control of boll weevil, 1904, 502. 
Propagating houses and testing gardens, Department, work, 1905, 298-299. 
Propagation, avocado, 1905, 442. 

guava, remarks, 1905, 453. 
Jordan almond, 1902, 480. 
sapodilla, 1905, 449. 

Proteids, production in plant growth, note, 1901, 169. 
Protein as essential in food, and supply by various kinds of food, 1902, 387-406. 

averages per person per day, 1901, 405. 
content of flour, notes, 1903, 352, 356, 357, 358, 359, 360, 361. 

foods, grouping according to price, 1902, 405. 
macaroni wheat, discussion, 1903; 331-334. 

deficiency in corn and question of increase, 1902, 221. 
formation, relation of potassium, 1901, 163. 
in vegetables, note, 1902, 402. 

wheat, influence of environment, 1901, 306. 
See also Gluten. 

Protozoa as parasites, remarks, 1905, 140. 
parasitic, transmission, 1905, 164-166. 

Provisions, freight rates, Chicago to Europe, 1902, 852; 1908, 679; 1904, 720; 1905,759. 
Prune industry of Pacific coast, encouragement, 1901, 32. 
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Prunes, destruction by California jay, 1904, 249. 
Splendor and Sugar, promising new varieties, cliscussion, 1903, 274-276. 

Pruning, apple tree, discussion, 1901, 601. 
fruit garden, home, remarks, 1901, 437. 

owing, commercial, directions, 1904, 176. 
grapes, 1902, 411. 
trees and shrubs, in home adornment, 1902, 517. 

Psidium guajava, uses, propagation, etc., 1905, 451-454. 
Ptarmigan, diminution of numbers, 1902, 208. 
Public institutions, dietaries, article by W. O. Atwater, 1901, 393-408. 

recent studies in dietaries, 1901, 401. 
lands, forestry; forest management, 1903, 557, 558. 

open for settlement, remarks and table, 1901, 688-690; 1902, 748-750; 
1903, 577-579. 

relation of irrigation to settlement, 1901, 89. 
speculation in connection with irrigation, notes, 1901, 92, 93. 

schools. See Schools; High Schools, etc. 
Publication of soil reports and maps, 1902, 66. 

soil survey maps and reports, remarks, 1904, 72. 
work, growth, remarks by Secretary, 1902, 120; 1905, 90. 

Publications, agricultural, number and character from Department and experiment 
stations, 1905, 177-179. 

Biological Survey, remarks, 1903, 83. 
Department, demand from educational institutions, 1905, 93. 

remarks, 1901, 683; 1902, 738; 1903, 83, 102,'576-577; 1904, 
525-526. 

sale and suggestion as to receipts, 1901, 104; 1903, 102. 
distribution, watchfulness, numbers, 1905, 90, 92. 
Division, need of enlarged quarters, 1901, 104. 

organization and duties, 1901, 12, 101-105, 613; 1902, 663; 1903, 
B11; 1904, 541; 1905, 566. 

relation to extension of Department, 1901, 102. 
work, review of Secretary, 1901, 12; 1902, 119-121; 1903, 101- 

102; 1904, 113-114; 1905, 89-92. 
State, issue and distribution in 1904, 1904, 525-526. 

on agriculture, article by Charles H. Greathouse, 1904, 521-526. 
Puddings, digestibility, note, 1905, 320. 
Puddling, meaning of word in building sand-clay roads, 1903, 259. 
Puget Sound, ports and facilities for commerce, 1901, 571. 
Pulp of sugar beets, feeding to stock, remarks, 1901, 497. 

se and cord wood, insect injuries, 1904, 394. 
Pulque Maguey, description and use, 1902, 315. 

value annually, amount, note, 1902, 316. ; 
Pumping, questions of importance in connection with farm water supply, 1901, 88. 

use in supply of water for irrigation, 1905, 431-433. 
value and need of studies, 1903, 98. 
water for crops, remarks, 1904, 107-108. 

Pumpkin seed, growing and handling, 1901, 261. 
Pumps, use in rice irrigation, 1904, 108. 

on dry farms in Colorado, note, 1905, 432. 
Pyrethrum powder, use against mosquitoes, note, 1901, 183. 

Q. 

Quail, California Valley, eating of fruit, 1904, 250-251. 
conditions, United States, 1905, 1905, 615. 
destruction of insects, note, 1902, 206. 
feeding by game wardens, farmers, and others, 1905, 615. 
live, demand, and prices for breeding, 1904, 516. 
Mexican, importation, note, 1904, 88. 
name in North and West for bobwhite, 1903, 193. 
protection, effect on market, note, 1904, 89. 

See also Bobwhite. : 
Quarancn, A. L., article on “The principal insect enemies of the peach,” 1905, 

325-348. 
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Quarantine, animals imported in 1902, 1902, 875. 
foot-and-mouth disease in Europe, 1902, 650-652. 
order for suppression of foot-and-mouth disease in 1902, note, 1902, 644. 
station, Garfield, alleged injury of imported bull, 1901, 585. 
stations for import animals, 1901, 19. 
use against boll weevil, note, 1905, 76. 

Quercus alba, chemical study, 1902, 327. 
rubra, chemical study, 1902, 324. 
velutina, chemical studies, 1902, 328. 

Quince, pruning, remarks, 1901, 437. 
Quinces, diseases, 1901, 669; 1902, 715; 1903, 550; 1904, 583; 1905, 604. 

R. 

Rabbits, injury to orchards, notes, 1905, 373, 374. 
protection of young trees, 1901, 603. 

Rabies, Washington, D. C., investigations, 1904, 23. 
Race horse as roadster, note, 1902, 464. 
Racing speed, relation to horse breeding and development, 1904, 532, 533, 534. 
Raffia, use for tying in grafting and budding, 1902, 258. 
Ragan, Reuben, originator of Philopena pear, 1902, 474-475. 

W. H., review of fruit growing, 1901, 673-674; 1902, 719-721; 1903, 555-556; 
1904, 586-587; 1905, 620-621. 

Railroad conquest of scenic regions of United States, noted men, 1901, 537. 
rates on freight, New York to Chicago and Chicago to New York, 1901, 

788, 798; 1902, 849, 851; 1903, 677, 678; 1904, 718, 719; 1905, 756, 758. 
_passengers, 1901, 791; 1902, 852; 1903, 679; 1904, 720; 1905, 759. 

transcontinental, first, remarks on building, 1901, 536. 
trolley and steam, extension, increase of rural population, 1903, 455. 

Railroads, interest in forestry, remarks, 1903, 560. 
rental of grazing lands, note, 1901, 95. 

Railway companies, cooperation in road building at Jackson, Tenn., 1904, 328. 
service, distribution of forecasts and warnings, 1904, 16. 

Rain coats, usefulness of mohair, 1901, 283. 
effect on soil mulch, 1903, 181. 
formation, discussion, 1902, 627-629. 
gauge, weather station, remarks, 1903, 113. 
late summer, unfavorable effect on cotton, 1904, 147. 
Pacific coast, remarks, 1902, 187. 
water, free ammonia and purity, nate, 1902, 284. 
winds, and pressures, in January and February in California, discussion with 

table and charts, 1902, 198-200, 201-203. 
Rainfall, absorption, relation to soil washing, 1903, 179. 

and irrigation, article by Edward A. Beals, 1902, 627-642. 
at sources of Nile, notes, 1902, 633. 
California, discussion, 1902, 187-198. 
causes and disposal, discussion, 1903, 280-281. 
drainage, discussion, 1902, 232. 
effect on evaporation, difference in humid and arid regions, 1903, 281. 

sugar content of beets, 1901, 312-314. 
Italy, Spain, France, Australia, Argentine, and Pacific coast, 1902, 634, 

635, 636, 637. 
moisture, influence on development of cotton, 1904, 141-142. 
of Euphrates basin, 1902, 634. 
percentage kept from soil by forest cover, 1903, 282. 
Philippine Islands, notes, 1901, 519. 
we s in San Bernardino Mountains, winter of 1899-1900, 1903, 285, 286, 

relation to cotton boll weevil spread, 1903, 213; 1904, 200-201. 
drought in India, 1902, 631. 

~ forest cover, note, 1903, 280. 
price of corn, 1903, 220. 
yield of corn, charts in illustration, data, 1903, 216. 

"crops, 1903, 214. 
seasonal distribution in irrigated region of United States, 1902, 640-642. 
semiarid region, variation, 1905, 426. 
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Rainfall, stations of United States, table, 1901, 484. 
weather record in burglary case, 1903, 309. 

Sce also Moisture; Precipitation. 
Rainier, Mount, in Washington, note, 1901, 533. 
Rains, crop season 1902, notes, 1902, 699-711. 

effect on soils of South, 1903, 164. 
importance in corn growing, 1903, 180. 
scarcity, effect on Mexican cotton boll weevil, 1901, 375. 
torrential, effect on model farm, 1903, 364. 

Raisin industry, origin and growth, 1902, 413-416. 
production, California, notes, 1904, 368. 

United States, article by George C. Husmann, 1902, 407-420. 
Raisins, exports, production, and imports, 1902, 415. 
Rampart, Alaska, experiment station, remarks, 1904, 100. 

work, 1903, 88. 
Ranchers, forage problems, Department assistance, 1904, 39. . 
Randolph apple, value, origin, qualities, and description, 1902, 472-473. 

John, influence against cotton manufacturing, 1903, 465. 
Range and woods, methods and effects of running stock, 1901, 340. 

firing the woods in western mountains, remarks, 1901, 346. 
for sheep in western mountains, time of entering, 1901, 341. 
improvement, remarks, 1901, 30; 1902, 28. 
investigations, remarks, 1903, 37; 1904, 38. 
occupation, variations in manner, 1901, 343. 

Ranges, in West, error as to condition, note, 1901, 346. 
improvement of forage conditions, remarks, 1902, 228. 
some results of grazing, 1901, 345. 

methods of ‘‘running” stock, and effects, 1901, 340. 
of forest reserves, cattle grazing, 1901, 347. 
stock, sheep poisoning, new remedy, 1902, 22. 

Ransom, B. H., article on ‘‘ How parasites are transmitted,’’ 1905, 139-166. 
‘Rape, broom, injury in hemp field, remarks, 1901, 546. 

growing and handling of seed, 1901, 251. 
seed, United Kingdom, imports, 1903, 418. 
remarks, 1901, 670. 

‘Raspberry, diseases, 1901, 670; 1902, 717; 1903, 551; 1904, 584; 1905, 606. 
ut improvement, note, 1901, 432. 
Rates of freight at Pacific coast ports, 1901, 579, 580. 
£ transportation, on grain, live stock, meats, etc., 1901, 788-791. 
Ration allowance, relation to physiological demands, 1901, 400. 
-Rations for stock, ‘‘balancing,’’ remarks, 1902, 603. 
Rats, relation to transmission of trichine, 1905, 153, 154. 
Rattlesnake, method of catching prairie dogs, 1901, 262. 
Reapers, use in harvesting hemp, 1901, 547. 
Reclamation, alkali land, discussion, 1904, 72-75. 
Recommendations of Secretary, 1903, 88, 105-108; 1904, 55, 90, 104, 113. 
Red clover seed, production and handling, discussion, 1901, 238. 

suggestion for improvement by breeding, 1901, 223. 
oak, chemical study, 1902, 324-325. 
pepper, capsicum, experiments in cultivation, 1903, 344. 
River Valley, alfalfa growing, use of wind break, 1904, 269. 

Redi, Francesco, experiment with pepper, ginger, and hellebore, 1903, 252. 
Redstarts, migration, note, 1903, 380. 
Redtop, growing and handling of seed, 1901, 246. 
Reed, tall, use in home adornment, 1902, 514. 
Reeling establishments for silk, in United States, remarks, 1903, 141, 142. 
Reels, silk, Berthaud, importation from France, and use, 1903, 146. 
Refrigeration, fruit, cooling cars from cold-storage plant, 1905, 359. 

in transportation, early devices, 1905, 350. 
Refrigerator car, conditions of temperature, etc., 1905, 356. 
Reindeer, numbers in several countries, 1905, 736. 
Renovated butter. See Butter, renovated. 
Reports, soil, requirements of Soils Bureau, 1901, 123. 

survey, publication, 1904, 73. 
Reprinting Department books, 1904, 114. 
Rescue grass, growing and handling of seed, 1901, 249. 
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Research, agricultural, educational requirements, 1903, 9-11. 
Reserves for forest tree planting, need, 1901, 216. 

forest, grazing of cattle, discussion, 1901, 348. 
planting, remarks, 1904, 55, 60. 

See also Forest. 
principles for future regulations for grazing, 1901, 337. 

Reservoir systems in Colorado, Poudre, and Big Thompson valleys, 1901, 416. 
Reservoirs, flowering plants and alg, remarks, 1902, 177. : 

irrigation, cost, value, and cost of maintenance, 1901, 417, 419, 420, 422, 
493, 424,495, 428, 

data for Poudre and Big Thompson valleys, 1901, 427. 
eneral conclusions, 1901, 430. 

in Utah, discussion, 1901, 428. 
necessity of public control, 1901, 96. 
of Water Supply and Storage Company, 1901, 420. 
private and public ownership, discussion, 1901, 429. 

preventives of pollution by alge, discussion, 1902, 184. 
some typical, of Rocky Mountain States, article by Elwood Mead, 1901, 

415-430. : 
tropical, in Big Thompson Valley, 1901, 422. 
water, tree planting on watersheds, 1902, 138. 

Resins, gums and balsams, crude drugs, imports, 1903, 340. 
Respiration calorimeter. See Calorimeter. 

experiments with use of calorimeter, 1901, 396-397. 
Respiratory gases, measurement in calorimeter, 1904, 210-211. 
Restocking, game, value of birds, 1904, 516. 
Retting of hemp, discussion, 1901, 549. 
Reynolds, Dr. M. H., remarks on tuberculin tests for tuberculosis, 1901, 591. 
Rhamnus purshiana, note, 1903, 339. 

See also Cascara sagrada. 
Rhizobius ventralis, black scale parasite, 1904, 82. 
Rhode Island, roads, legislation and improvement, 1905, 627. 

soils, area surveyed, 1905, 619. 
Rice, A. G., statement of soils areas surveyed and mapped to December 31. 1905, 1905, 

617-619. 
; summary by States of soils areas surveyed, 1904, 1904, 598-600. 

acreage, production, prices, 1900-1904, 1904, 704-705. 
Association, American, officials, 1901, 637. 
blast, note, 1903, 554. 
broken, low price and quality, 1904, 426. 
consumption in this country, estimate, 1902, 227. 
country, agricultural division, South Atlantic States, remarks, 1905, 199. 
crop, irrigation, remarks, 1902, 630. 

rotation in several States, 1902, 525. 
culture, injury by cutting forests, 1903, 96. 
diseases, 1905, 1905, 609. 

control, 1905, 36. 
districts, irrigation, 1904, 108. 
exports, increase, 1905, 13. 
farms, increase in value, 1905, 20. 
growing and handling of seed, 1901, 236. 

irrigation in Louisiana, 1901, 87. 
improvement and building up of new industry, 1902, 226-227. 
in Hawaii, introduction and growth of industry, 1901, 513. 
industry, development, remarks, 1901, 34. 
; in Texas and Louisiana, benefits of development, 1902, 112. 
Insects, note, 1904, 84. 
insufficiency of crop in Philippines for local needs, note, 1901, 77. 
introduction and growth of industries in Hawaii, 1901, 513. 
Kiushu, introduction into Louisiana, note, 1901, 118. 

United States and value, 1905, 293. 
note, 1901, 126. 

. Louisiana and Texas, check system in irrigation, 1903, 248-249. 
low-grade, feed for cattle, Texas experiment, 1904, 536-537. 
Porto Rico, possibilities, 1901, 506. 
prices, wholesale, 1901, 767; 1902, 827; 1903, 655; 1904, 692-693; 1905, 723, 
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Rice, production and value, 1905, 11. 
development as new industry, 1904, 26. 
encouragement, 1905, 44-45. 

promising tropical crop, 1901, 362. 
protection by birds, 1901, 110. 
resistance to salt, or alkali, in soil, 1902, 583. 
rice meal, etc., exports, 1901-1905, 1905, 780. 
shortage in Philippines, note, 1901, 520. 
soils, study, remarks, 1905, 67. 
statistical investigation, prospective, 1904, 91. ; 
statistics, 1901, 797, 803; 1902, 860, 868; 1903, 688, 698; 1904, 729, 739; 1905, 721- 

723, 770, 780. , 
superficial qualities, influence on demand, 1904, 426. 
trade, international, 1900-1905, 1905, 722. 
use in reclamation of alkali lands in Egypt, varieties, 1902, 582-583. 

of special varieties, 1903, 27. 
value and use as food, 1902, 400. 

Richards, Mrs. Ellen H., studies of dietary standards, 1901, 401. 
Richardson, Clifford, study of composition of cereals, 1901, 301. 

wn article on ‘“‘ Progress of road building in Middle West,” 1903, 453- 

Riley, Prof. C. V., interest in and efforts for silk culture, 1903, 139-140. 
report on silk culture in 1884, 1903, 141. 

Rinderpest in Philippines, note, 1901, 524. 
Ripening, fruit, effect on composition, 1905, 313. 

of plants, effect of potassium, 1901, 163. 
Risler, conclusion as to use of water by forest, 1903, 283. 
River and flood service, Weather Bureau, benefits, 1905, 23, 236. 

demands of public, 1905, 235. 
extension, article by H. C. Frankenfield, 

1905, 231. 
present organization, 1905, 233-234. 
remarks, 1904, 15-16. 

work, 1903, 16. 
work of Weather Bureau, relation to business interests, 1901, 485. 

districts, stations of United States, table, 1901, 484. 
forecasts, distribution, means and methods, 1905, 240. 
freight rates, table, 1903, 676. 
rates on freights, St. Louis to New Orleans, 1901, 788. 
stages, forecasting, subjects of study for perfecting, 1905, 237. 

Government work in forecasting, 1901, 483. 
stations of United States, table, 1901, 484. 
systems, Atlantic and Mississippi, remarks, 1901, 478. 
underflow. relation to river-stage forecasting, 1905, 238. 
valleys and creek bottoms, desirability for corn growing, 1903, 178. 

Rivers cotton, resistance of wilt disease, note, 1904, 37. 
for irrigation, problems of division, notes, 1901, 84. 

Road building, conditions at Jackson, Tenn., 1904, 323-324. 
in Middle West, progress, article by R. W. Richardson, 1903, 453-462. 
investigations and meetings at Jackson, Tenn., 1904, 324, 325. 
Jackson, Tenn., cooperation of railway companies, 1904, 328. 

cost of material and construction, 1904, 333-337. 
materials available, 1904, 327. 

materials, study in Bureau of Chemistry, 1901, 61. 
national school, remarks, 1904, 69. 
practical, in Tennessee, article by Sam C. Lancaster, 1904, 323-340. 
reasons for lack of progress, 1903, 455-456. 
school, remarks, 1904, 69. 
State aid plan, main features, 1904, 92. 

and national aid, discussion, 1903, 456-457. 
with convict labor, examples, 1901, 327. 

in Southern States, article by J. A. Holmes, 1901, 
319-332. 

commission at Jackson, Tenn., creation by court, 1904, 326. 
conditions, several States, 1903, 458-460. 
construction, present work of National Government, etc., 1901, 412, 



128 INDEX TO YEARBOOKS, 1901-1905. 

Road construction, suggestions, and educational work, 1903, 461-462. 
force, convict, management, 1901, 323. 
improved, need of constant attention, 1903, 462. 
improvement, futility of effort through local boards, remarks, 1903, 457. 

legislation, review, 1901; 1901, 679. 
use of mineral oil, article by James W. Abbott, 1902, 439-454. 
with oil, quantity of oil, 1902, 451-452. 

improvements, recent legislative enactments, 1903, 457. 
Inquiries, Public, Office, discussion of work, 1901, 99-101; 1903, 99-100. 

information in bulletins, note, 1903, 462. 
organization and duties, 1901, 12, 99-101, 613; 1902, 

664; 1903, 512; 1904, 542; 1905, 567. 
practical work other than sample roads, 1901, 101. 
work, review by Secretary, 1901, 99-101; 1902, 117; 

1903, 99-100; 1904, 91-93. 
See also Roads, Public. 

special agents, remarks, 1902, 119. 
labor, convict, efficiency and cost, 1901, 324. 
laws and conditions in several States, 1903, 458-460. 
legislation and appropriations, State, summary by M. O. Eldridge, 1901, 679-680; 

1903, 569-572; 1904, 610-612. 
State, remarks, 1904, 92-93. 

macadam, estimated cost of constructing in Ireland, 1901, 528. 
making clays, study, remarks, 1904, 66. 
material, cementing power, remarks, 1904, 67. 

discussion, 1903, 460-461. 
laboratory, remarks, 1901, 101. . 

A work, 1903, 58. 
materials, laboratory tests, 1902, 78. 

testing, work of Bureau of Chemistry, remarks, 1904, 65-68. 
preparation for oiling, 1902, 446. 
sand-clay, inferior mixing of sand and clay as cause of failure, 1903, 261, 262. 
State, legislation, remarks, 1904, 92-93. 
work, influence on character of convict, 1901, 326. 

insufficiency of resources of local governments, 1901, 410. 
object lesson, cooperation, discussion, 1902, 117. 

Government cooperation, article by Martin Dodge, 1901, 
409-414. 

See also Highway. 
Roads and rural population, discussion, 1903, 455. 

Argentina, 1904, 281. 
Association, National, officers, 1901, 633; 1902, 686; 1904, 555. 
clay and sand, hardening and binding by use of oil, 1902, 440. 
construction, method and details of work at Jackson, Tenn., 1904, 330-332. 
conventions, participation of Department, 1905, 111. 
cost of construction, engineer’s statement for Minnesota County, 1903, 461. 
details of employment of convict labor in South, table, 1901, 320. 
dirt, new method of keeping in order, 1904, 525. 
engineers for building, note, 1904, 9. 
experimental field work, 1905, 107. 
good, remarks of governor of Mississippi on importance, 1901, 414. 

-esults at Jackson, Tenn., 1904, 339-340. 
in France, remarks, 1901, 431. 

the Philippines, inadequacy, 1901, 520. 
legislation and improvement, progress, by States, 1901, 679-680; 1902, 734; 

1903, 569-572; 1904, 610-612; 1905, 624-627. 
locating at Jackson, Tenn., 1904, 328. 
macadam, in Mecklenburg County, N. C., 1901, 331. 
maintenance, 1904, 338-339. 
material, physical tests and binding quality, 1904, 332. 
mountain, as a source of revenue, article by James W. Abbott, 1901, 527-540. 

of Europe, remarks, 1901, 532. 
North Carolina law for employment of prisoners, 1901, 322. 
object lesson, building in 1900 and 1901, 1901, 418. 

construction, notes, 1904, 92. 
discussion, 1905, 105-107. 
remarks of Secretary, 1901, 100. 
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Roads of Austria, remarks, 1901, 531. 
Norway into Arctic Circle, note, 1901, 531. 
Switzerland, notes, 1901, 529. 

Office of Public, organization and duties, 1901, 613; 1902, 664; 1903, 512; 1904, 
542; 1905, 567. 

work, review by Secretary, 1901, 99-101; 1902, 117; 1903, 
99-100; 1904, 91-93; 1905, 104-112. 

See also Road Inquiries. 
oiled, repairs, 1902, 452-453. 
oils used in improvement, and methods of applying, 1902, 445. 
protective legislation, 1901, 680. 
public, antiquated methods, 1903, 457-458. 
sand and sand-clay, effect of excess of water, 1903, 260. 
sand-clay, building in Southern States, article by W. L. Spoon, 1903, 259-266. 

conclusions as to value and building methods, 1903, 266. 
failures in building, causes, 1903, 259-263. 
in Richland County, S. C., 1901, 328. 
use of available material, method, 1903, 263. 

testing materials, and special investigations, 1905, 109, 110. 
thickness of stone and mortar, 1904, 332. 
use of oil, remarks, 1904, 68. 

Roadster horse, demand and points in selection, 1902, 464-465. 
Robes, carriage, use of Angora goatskins, 1901, 284. 
Robin, eating of fruit, discussion, 1904, 252-254. 

migration, distance, remarks, 1903, 374. 
Iowa and Minnesota regions to Canada and Alaska, 1903, 384, 385. 
relation to temperature, 1903, 382. 

Rock for road building at Jackson, Tenn., sources, 1904, 325, 327. 
John, introduction of Jordan almond, 1902, 479-480. 
kinds for road material, notes, 1903, 460. 
new tests for hardness and toughness, note, 1903, 58. 
qualities for road making, remarks, 1904, 67. 

Rocky Mountain region, agricultural progress, 1903, 13. 
States, some typical reservoirs, article by Elwood Mead, 1901, 

414-430. 
Rours, P. H., article on ‘‘New opportunities in subtropical fruit growing,’’ 1905, 

39-454 
citrus fruit growing in Florida, note, 1904, 223. 

Rolling or hilly land, soil washing, prevention, 1903, 178. 
RommMeEt, GrorcE M., article on ‘‘The educational value of live-stock exhibitions, 

1902, 259-264. 3 
Root aphis and other diseases of peach trees, benefit of stable manure, 1902, 624. 

apple tree, protection, 1901, 603. 
corn, injuries, and repression by plowing, 1905, 472. 

cutting, guava propagation, 1905, 454. 
development of cotton, relation of rainfall, 1904, 142, 144. 
diseases, study and remedy, remarks, 1904, 127. 
hairs of plants, relation to absorption of plant food, notes, 1903, 167, 168. 
pruning, need in transplanting broadleaf seedlings, 1905, 192. 
system of plant relation to drought, 1902, 69. : 
tobacco, disease and resistant plants, remarks, 1904, 450. 
tubercle bacteria, collection of nitrogen in soil, 1902, 337. 
zone of soil, movement of air and water, 1903, 164. 

Root-borer, clover, destruction by plowing, 1905, 470. 
Root-gall, nematode, injuries and remedies, 1905, 348. 
Root-knot, prevalence, 1905; 1905, 604, 607, 610, 611. 
Root-miners, injuries to aspen reproduction, 1905, 255. 
Root-pruning, value in transplanting, 1905, 190. 
Root-rot, cotton, investigation, 1904, 36. 

need of study, 1903, 106. 
study, remarks, 1904, 503. 

of taro in Hawaii, experiments, 1902, 104. 
Roots, apple tree, attention before planting, 1901, 599. 

crude drugs, imports, 1903, 339. 
medicinal, time of gathering, remarks, 1903, 253. 
method of clearing out of drains, 1902, 241. 
peach, injury by aphides, 1905, 343. 

55412—Bull. 9-089 
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Roots, plant, effect of overfeed, note, 1901, 171. 
tree, injuries by insects, 1905, 251. 

Rootworm, corn, destruction by crop rotation, 1905, 468. 
Rose, diseases, 1905, 1905, 611. 

Dr. J. N., estimate as to number of species of agaves, 1902, 314. 
Roses, complete fertilizer, recommendations, 1902, 558. 

soil, feeding, etc., discussion, 1902, 554-559. 
Rosin, exports, 1901-1905, 1905, 776. 

oil, characteristics and source, 1902, 331. 
Rot, bitter, of apples, suggestion for treatment, 1902, 18. 

black, of tobacco, losses and avoidance of them, 1901, 54. 
foot, of sheep, remarks, 1904, 23. 
gid of sheep, remarks, 1904, 23. 
potato, 1903, 540. 

investigation at Hawaii Experiment Station, 1902, 104; 1903, 89. 
prevalence, 1905, 1905, 603, 604, 605, 607. 
taro, investigation at Hawaii Experiment Station, 1902, 104; 1903, 89. 

Rotation, crop, and sheep feeding in potato culture, 1904, 313. 
improvements, 1902, 597. 
on alkali lands in Egypt, 1902, 584. 

sheep farm, note, 1902, 361. 
typical live-stock farm, 1902, 355-357. 

practices, article by George K. Holmes, 1902, 519-532. 
relation to insect suppression, 1905, 467-469. 
use in restoring soils, note, 1904, 69. 

Rotations, crop, more general, for specified crops, 1902, 521-526. 
See also Crop, rotation. 

Roru, Frmisert, article on ‘‘Grazing in the forest reserves,’’ 1901, 333-048. 
Rothamsted, result of investigation of evaporation of soil, 1903, 281. 
Roughage on dairy farm, cutting, 1903, 366. 
Roundworms as parasites, remarks, 1905, 140. 

transmission, 1905, 149-154. 
Rubber, culture of plants in Tropics, 1901, 362. 

India, imports, 1904, 725. 
industry Central America, investigations, 1905, 46. 
tree, American, Castilloa, cultivation, remarks, 1902, 24. 

Rugs, Angora goat, preferred color and prices, 1901, 284. 
of mohair, durability and beauty, 1901, 277, 283. 

Rum, exports, 1901-1905, 1905, 779. 
Rumph, L. A., originator of Belde peach, note, 1902, 476. 
Run-off effect of forests, discussion, 1903, 285-287-288. 

evaporation, transportation, etc., definition of terms, 1903, 280-281. 
records in San Bernardino Mountains, winter of 1899-1900, 1903, 285, 286, 287. 
surface and seepage, influence of forest in regulation, 1903, 283-285. 

Riiping process, timber preservation, remarks, 1903, 436. 
Rural common school, some problems, article by A. ©. True, 1901, 183-154. 

free delivery, distribution of weather forecasts, 1904, 16. 
forecasts for farmer, remarks of Secretary, 1901, 16. 
relation to good roads, 1903, 100. 

weather reports, 1902, 10. 
mails, free delivery, remarks, 1901, 691. 

1902, review, 1902, 746-747. 
population and the roads, discussion, 1903, 455. 
schools. See Schools, rural. 

Rush, species for making matting, remarks, 1904, 27. 
Rusk citrange, name, origin, description, and uses, 1904, 228-229. 
Russia as competitor in cotton production, 1901, 204. 

Asiatic, increase of cotton production, 1901, 202. 
study of cereals and other crops, 1902, 34. 

Rust, cotton, note, 1903, 540. 
_ 1904, notes, 1904, 568-575. 

grain, cotton, and other, crop season, 1905, notes, 1905, 589-597, 
prevalence, 1905, 1905, 603, 604, 605, 606, 608, 609. 
resistance of durum wheats, note, 1904, 27. 
wheat and oats, notes, 1904, 568, 569, 570, 571, 572, 573. 

oats, and alfalfa, notes, 1903, 540. 
winter wheat, notes, 1903, 532, 533-536. 
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Rust-resistant wheats, varieties, breeding, note, 1902, 224. 
Rusts, cereal, ss, 1901, 672; 1902, 718; 1903, 554-555; 1904, 585-586; 1905, 608- 

study and treatment, remarks, 1904, 125-126. 
resistance of macaroni wheats, 1903, 330. 
wheat, methods of treating, and remedy, losses, 1902, 224. 

Rye, acreage, production, prices, exports, etc. See Rye, statistics. 
bread, demand decadence, 1904, 430. 
crop of certain countries, 1900-1904, 1904, 674-675. 

rotation in several States, 1902, 522. 
experimental growing on Yukon River, 1901, 69. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 
flour, value and use as food, 1902, 401. 
grass seed, note on importation, 1901, 249. 
owing in Alaska, notes, 1904, 100. 

imports, 1901, 794; 1902, 858; 1903, 686; 1904, 726; 1905, 768. 
improvement, discussion, 1902, 225. 
prices, wholesale, leading markets, United States, 1901, 736-737; 1902, 800-801; 

1903, 627; 1904, 668-669; 1905, 693-694. 
a 1901, 731-737; 1902, 795-802; 1903, 620-628; 1904, 662-669; 1905, 688- 

use as crop on model (dairy) farm, 1903, 367. 
in bread making, remarks, 1903, 348. 

bead supply, United States and Canada, 1896-1905, 1904, 675-676; 1905, 688- 

S. 

Saddle horse, demand and points in selection, 1902, 466-468. 
Sage, cultivation, prices, etc., 1903, 346. 
Sagebrush, removal in preparation for irrigation, 1903, 239. 
Sailcloth, usefulness of mohair, 1901, 283. 
Sajo, Prof. Charles, assistance to Division of Entomology, note, 1901, 98. 
Salad, fruit, avocado, uses, etc., 1905, 439, 509. 
Salaries (in Department), inadequacy, remarks by Secretary, 1901, 113-115. 
Sale of Department books, 1904, 114. 
Salinas Valley, soil survey, remarks, 1902, 50. 
Satmon, D. E., article on “‘ Animal breeding and feeding investigations by the Bureau 

of Animal Industry,’’ 1904, 527-538. 
“Foot-and-mouth disease,’’ 1902, 643-658. 
“Relations of Federal Government to control of contagious 

diseases of animal,’’ 1903, 491-506. 
“The tuberculin test for tuberculosis,’’ 1901, 581-592. 

summary of legislation on animal discases in 1904, 1904, 581. 
Salt, common, as evidence of urine in water, 1902, 283. 

use on soils rich in nitrogen, remarks, 1901, 165. 
Lake City, reclamation of alkali lands, remarks, 1904, 73. 

district, Utah, soil survey, remarks, 1901, 131. 
lands. See Alkali. 
use with dairy cows, note, 1903, 366. 

See also Sodium chlorid. 
Saltbush, Australian, use on alkali lands, 1904, 39. 
Saltbushes, growing and handling of seed, 1901, 251. 
Salton Sink, California, note, 1902, 51. 
Saltpeter, use in wheat producing, supply of nitrogen, 1902, 334, 335. 
Salts, alkali, rise in lands as a result of irrigation, and consequent injury, 1902, 237. 

chemical, other than nitrates, production of nitrogen, 1902, 335. 
effect of cultivation on availability for crops, 1903, 161. 
in irrigation water, amount allowable, 1902, 290. 

effect on soil, with remedies, 1902, 287-291. 
plant food, retention in soil solution, study, 1903, 166, 167. 
water-soluble, in soils, study in Bureau of Soils, 1903, 169. 

phosphates and sulphates, influence of lime and manure, 1903, 
170-174. 

See also Plant food. 
Samar, resistance to alkali, or salt in soil, 1902, 584. 

time and method of sowing; use in manufactures, 1902, 585. 
use in reclamation of alkali lands in Egypt, 1902, 583-685. 
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Samoan group of islands, conditions, government, etc., 1901, 687. 
Sampling clover seed, remarks, 1901, 237. 
Sampson, F. G., work in citrus breeding and use of name, 1904, 237. 
Samuella carnerosana, use of fiber, 1903, 398. 
San Bernardino Mountains, a moisture, evaporation, and precipitation, 1903, 279, 

0, 282. 
study of stream flow, with tables, 1903, 285, 286, 287. 

Francisco, customs district and port, remarks, 1901, 568. 
ocean freight rates to United Kingdom, 1901, 580. 
seasonal rainfall, discussion, 1902, 189-190. 

Jose scale. See Scale. 
Sand binders, remarks, 1902, 29; 1903, 38; 1904, 38. 

dunes, study of methods of tree planting, 1903, 52. 
foundations, use and management in road building, 1904, 337-338. 
hills of Nebraska; value of tree planting, note, 1901, 215. 
inferior, cause of failure of sand-clay road, 1903, 262. 

Sandal wood, early exports from Hawaii, 1901, 512. 
Sand-binding grasses, display at Pan-American Exposition, 1901, 31. 
Sand-clay roads and gravel roads in Georgia, 1901, 327. 

frost as destructive agent, 1903, 261. 
Georgia, 1901, 327. 
good, examples with comment, 1903, 263-265. 
in Southern States, building, article by W. L. Spoon, 1903, 259-266. 

Sanding road in improving with oil, machine for sanding, 1902, 450. 
Sandy land, poor, peach orchard, use of fertilizers, 1902, 623. 

loam, sugar-beet soil, note, 1903, 401. 
soil, advantage of free motion of air, moisture, and soil particles, 1903, 166. 

effect of addition of lime, note, 1903, 171. 
limit of alkaline salts allowable, remarks, 1902, 291. 

soils, preparation for planting apple trees, 1901, 595. 
upland, in peach orchard, use of lime, 1902, 626. 

Sanitary boards, secretaries, and State veterinarians, 1901, 628. 
inspection of butter, beneficial effect, 1904, 24. 
officers, live stock, 1905, 577-578. 

and veterinarians, State, list, 1902, 680-682. 
State, in charge of live-stock matters, 1903, 523. 

Sanitation, water analysis, 1902, 283-286. 
Sanninoidea exitiosa, and Sanninoidea opalescens. Sce Peach borer. 
Santa Clara Valley, California, soils, remarks, 1902, 51. 
Saplings, insect injuries, 1904, 394. 
Sapodilla, description, varieties, propagation, and marketing, 1905, 448-449. 
Sarcocysts, transmission, lack of information, 1905, 164. 
Sardinia, gypsy moth parasites, collection for importation, 1905, 131-132. 
Saturation, meaning of word in building sand-clay roads, 1903, 259. 
Saunders, William, introduction of trifcliate orange, 1904, 224. 
Sausage, exports, 1901-1905, 1905, 775. 
Sausages and other comminuted meats, inspection difficulties, 1904, 158. 
Sawmill, large, elimination from lumber, remarks, 1902, 311. 
Savior, CHartes F,, article on ‘‘Progress of the beet-sugar industry in the United 

States,’’ 1901, 487-502. 
Scab, apple, and bitter rot, spraying as remedy, 1901, 604. 

prevalence, 1901, 669; 1902, 715; 1903, 550; 1904, 582; 1905, 604. 
cattle, or mange, remarks, 1904, 21-22. 
fruit, prevalence, 1905, 1905, 603, 604, 608. 
mites, transmission, 1905, 147. 
pear and apple, in 1902, remarks, 1902, 715, 716. 
potato, use of formaldehyde as remedy, 1905, 482. 
sheep, and cattle, discussion, 1903, 496-505. 

control, measures, 1903, 19. 
dipping, objections urged, 1903, 500-502. 
infection of sound sheep in transit; inspection, 1903, 502-503. 
treatment, results, 1905, 26. 

Scabies in sheep, inspection and dipping, remarks, 1901, 21. 
Scald, apple, losses of apples in cold storage, nature and prevention, 1903, 232, 233. 

cranberry disease, note, 1904, 36. 
Scale, black, destruction by Bullock oriole, 1904, 251. 

parasite, introduction, 1902, 82. 
remarks, 1904, 82. 
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Scale, black, work for control, 1901, 98. 
See also Black scale. 

Chinese, new name for San Jose scale, 1902, 169. 
See also Scale, San Jose. 

insects, control work, 1903, 75; 1904, 81-82; 1905, 77. 
identification, remarks, 1904, 82. 
work of Division of Entomology, 1902, 86; 1903, 73-74; 1905, 78. 

olive, bird enemies, note, 1901, 109. 
orange, parasite, introduction, 1902, 82. 
peach, description, etc., 1905, 340-341. 

West Indian, description, life history, remedies, etc., 1905, 339-340. 
San Jose, absence from native Japanese fruits, discussion, 1902, 163. 

and ladybird enemy, remarks, 1902, 80. 
Asiatic ladybird enemy, work, suggestion, 1903, 73, 556. 
control, methods, 1905, 337-339. 

result of efforts, 1902, 174. 
; work, remarks of Secretary, 1901, 96. 

failure to reach Japan from China, discussion, 1902, 167. 
food plants, destructiveness, appearance, control, etc., 1905, 335-339. 
Hawaiian Islands, note, 1902, 158. 
introduction, Japan, evidence, 1902, 162. 
ladybird enemy, remarks, 1902, 80; 1904, 81. 
losses, saving by Department work, 1905, 82. 
i ‘ae and natural enemy, article by C. L. Marlatt, 1902, 

parasite, introduction, 1905, 77. 
probable means of reaching America, 1902, 169. 
question of its original home, 1901, 97. 
remarks, 1902, 731; 1904, 604; 1905, 633. 
restrictive measures adopted by foreign countries, 1902, 157. 
study, work of Entomology Bureau, 1905, 78, 79. 
use of lime, salt, and sulphur wash, 1904, 84. 

Scales, destruction by blackheaded grosbeak, 1904, 248. 
Scenic attractions of the Old World, discussion, 1901, 529. 

United States, discussion, 1901, 532. 
regions of United States, needs for comfort of tourists, 1901, 537. 

present means of reaching, 1901, 536. 
Schizophycez, cause of pollution of drinking water, structure, multiplication, 

1902, 179. : 
School, agricultural, in Philippines, reestablishment, note, 1901, 525. 

country, teaching of agriculture, note, geology, lack of teachers, 1903, 407, 441. 
districts and officers, multiplication, discussion, 1901, 141. 
fairs, Iowa, work in study of agriculture, 1904, 494-495. 
for road building, remarks, 1904, 69. 
of nutrition and bacteriology, remarks, 1902, 107. 
rural common, some problems, article by A. C. True, 1901, 133-154. 

study of crops in field, drainage, etc., 1905, 260. 
horses in stable, 1905, 263. 

work, encouragement of plant growing, note, 1904, 26. 
in interest of bird protection, 1902, 212. 

School-garden movement, aid of Department, 1903, 86. 
Schools, agricultural, for negroes in Southern States, discussion, 1992, 492-494. 

in Alabama, California, and Missouri, 1902, 491-492. 
consolidation and free transportation, arguments, 1901, 144. 
elementary public, and agricultural instruction, 1902, 481. 
forestry, list, with officers; remarks, 1901, 632; 1902, 684; 1903, 524, 560; 

1904, 554; 1905, 578. ; 
high and common, and agricultural colleges, teaching geology, 1903 441 
improvement in material environment, remarks, 1901, 151. 
of agriculture, secondary and elementary, progress, 1903, 86. 

remarks of Secretary, 1902, 101. 
note, 1901, 78. 

public, methods of piowding money, 1901, 138. 
primary task in relation to agriculture, 1901, 135. 
remarks on adjustment of State and local support, 1901, 140. 

rural, advantages and disadvantages, 1901, 148. 
of better organization, discussion, 1901, 148. 

agricultural study as aid to other school work, 1905, 272. 



1384 INDEX TO YEARBOOKS, 1901-1905. 

Schools, rural, aid from Department, remarks of Secretary, 1901, 78. 
improvement, 1902, 99. 
laboratory exercises, and materials, 1905, 267-272. 
providing elementary education and nature study, problems, 1901 

137, 149. 
results of centralization, summary of Bureau of Education, 1901, 145. 
summary of problems, 1901, 154. 
teaching agriculture, use of illustrative material, article by Dick 8. 

Crosby, 1905, 257-274. 
secondary and elementary, instruction in agriculture, remarks, 1904, 97-99. 
statistics, in agricultural districts of United States, 1901, 136. 
text-books and methods for agricultural training, 1904, 98. 

See also High schools. 
Schreiner, 8. C. Cronwright, remarks on effect on mohair of care of goats, 1901, 278. 
ScHRENK, HERMANN VON, article on ‘‘Recent progress in preservation of timber,” 

1903, 427-440. : 
Scuutte, J. I., article on ‘‘Illustrations of the influence of experiment station work on 

culture of field crops,’’ 1905, 407-422. 
Schwarz, E. A., study of cotton boll weevil in Cuba, remarks, 1903, 211. 
Scientific aid, Department, note, 1901, 9. 
Scientist, relation to farmer, 1903, 446-447. 
Scolytus rugulosus, life history, habits, remedies, etc., 1905, 346-347. 

4-spinosus, description, injury, etc., 1903, 314,317. ; 
Scraper, buck, for smoothing land for irrigation, 1903, 241. 
Screens, use against mosquitoes, note, 1901, 183. 
Screwfly, parasite, remarks, 1905, 144. 
Scribner, *. Lamson, chief of insular bureau of agriculture, Philippines, 1901, 525. 
Scuppernong grape, growing, prospective development, 1904, 367. 
Scutellista cyanea, black-scale parasite, remarks, 1903, 74; 1904, 82; 1905, 77. 
Sea birds, protection of breeding colonies, note, 1902, 216. 

island cotton, disadvantages in production, 1903, 123. 
methods in seed selection, 1902, 374-375. 
region and amount of supply, note, 1903, 121. 
use for mail bags, 1903, 124. 
varieties, description, yield, price, uses, 1903, 389. 
wilt disease and resistant types, 1902, 229. 

Season and climate, effect upon composition of wheat, 1901, 307-308. 
corn planting, advantage of early planting, with dates, 1903, 184. 
potato planting in Colorado, 1904, 316. 

Séasonal rainfall at San Francisco, discussion, 1902, 189-190. 
Seasoning of wood, note; red oak and pines, remarks, 1903, 53, 429, 430. 

timber, notes, 1904, 61. 
wood, experiments, 1905, 461. 

Seasons at San Francisco, remarks, 1902, 198. 
in California, wet and dry, article by Alexander G. McAdie, 1902, 187-204. 

Seattle, advantages of harbor for trade, 1901, 571. 
Secretary of Agriculture. See Agriculture, Secretary. 

Treasury. See Treasury. 
Seed, advantages of selection in localities of final use, remarks, 1902, 367. 

and plant introduction and distribution, article by A. J. Pieters, 1905, 291-306. 
foreign, discussion, 1902, 33. 
historic review, 1905, 291-292. 
new lines, 1903, 27. 
objects of work, 1905, 292-293. 
progress, discussion, 1904, 47-48. 
testing new varieties for distribution, methods, 1905, 

299-301. 
ball, sugar beet, single germ, attempt to develop, 1903, 406. 
bed, tobacco, selection of plants, 1904, 442. 
beds, forest-tree planting, size, preparation, and care, 1905, 187. 

tobacco, making, 1905, 222. 
beet, American-grown, excellence, 1904, 344. 

best method of production in commercial quantities, 1904, 345-347. 
faults and importance of growing, 1904, 343. : 
foreign-grown, disadvantages of reliance, 1904, 342-343. 
scientific growing, summary of steps, 1904, 350. 

, 
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Seed, beet, single-germ balls, development, etc., 1904, 27-28, 29. 
sugar, work of Department, 1904, 351-352. 
tests of character, 1904, 348-349. 

Bermuda grass, 1901, 27. 
clover as leguminous plants, growing and handling, discussion, 1901, 

foreign compared with domestic, 1903, 36. 
prices on leading United States markets, 1901, 769; 1902, 829; 1903, 657; 

1904, 697-698; 1905, 729-930. 
production, dependence on bees, 1905, 385. 

contract system, remarks, 1903, 23. 
corn, breeding, testing, selection, etc., 1905, 409. 

breeds, mixing, note, 1901, 235. 
buying advisability, 1902, 551. 

reason for delivery unshelled, 1902, 552. 
importance of stalk, ear, and kernel in selection, 1902, 542. 
keeping through winter, 1902, 550. 
use in bringing farmers to institute meeting, 1904, 490. 
value, 1902, 765. 

cotton, advantages of early maturing kinds, 1901, 377. 
distribution of boll weevil, note, 1903, 212. 
early maturing, distribution, 1904, 35. 
importance of good quality for planting, 1902, 366. 
improved, cause of increase of crop, 1904, 197. 
selection of long-staple Upland, discussion, 1903, 131-132. 
valuable for use against boll weevil, 1903, 167. 

distribution, Congressional and other, remarks, 1904, 48-49, 490. 
discussion, 1902, 32. 
remarks of Secretary, 1901, 37. 

Department, objects and considerations kept in view, 1905, 306. 
improvements, 1905, 50. 
in Alaska, note, 1902, 103. 

for flaxseed production, introduction of improved variety, 1902, 426-427. 
grass, gathering for trial, note, 1904, 40. 
growers, benefit, from work, notes, 1901, 217, 222, 226. 
growing, Department work for sugar beets, 1905, 303. 
hairy vetch, growing and handling, 1901, 242. 
hemp, with varieties, 1901, 553. 
Kentucky blue grass, new facts, remarks, 1901, 26. 
macaroni wheat, amount to sow per acre, 1903, 330. 
opium poppy, oil, note, 1903, 345. 
patch, corn, importance, 1902, 548. 
period, tree, insects injurious, 1905, 250. 
plants, individual, test, record, etc., 1904, 449-450. 
potatoes, cutting and selection, 1904, 314-315. 

use of machinery, 1904, 314. 
selection, 1904, 314-315. 

producing centers, charting of distribution, 1901, 255. 
production, opportunity of profit, 1904, 190. 
quantity for field crops and time of planting, 1902, 755-757. 
red clover, American and European, remarks, 1902, 22. 
roots, beet, growing and silomg, 1904, 350-351. 
selection, corn, difficulty in work in crib, 1902, 548. 

relation of ears, 1902, 545-547. 
kernels, 1902, 547. 
stalks, 1902, 544-545. 

time and manner, 1902, 549. 
cotton, scientific methods for new races, 1902, 376-379. 

short method, 1902, 375. 
for cotton growers, practical method, 1902, 371-374. 

planting, importance and simplicity, 1902, 366-367. 
improvement of cereals, 1902, 220, 222. 

corn, article by C. P. Hartley, 1902, 539-552. 
cotton, article by Herbert T. Webber, 1902, 365-386. 
tobacco; 1904, 443. 

objects, and details by years, 1902, 372. 
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Seed, sorghum, Department distribution, growing and handling, 1901, 38, 247. 
sugar-beet, Department distribution, growing and handling, 1901, 38, 252. 

growing, remarks, 1904, 27-28. 
quantity to plant; A ataeag to sow, 1903, 405. 

timothy, prices on leading U. 8. markets, 1901, 770-771; 1902, 830; 1903, 658-659; 
1904, 698-699; 1905, 730. 

tobacco, improvement by seed-plant selection, 1905, 296. 
large and heavy, value, 1904, 440-442. 
light and heavy, apparatus for separation, 1904, 441. 
number produced by single plant, note, 4904, 448. 
saving under bag, etc., 1904, 448-449. 
selection by grower, importance, 1904, 439-440. 

of flowers for production, 1904, 448-449. 
Sumatra and Cuban, import and use, 1904, 437, 438. 

tree, sowing, 1905, 187. 
trees, problem of keeping, remarks, 1901, 473. 
type, localities and change, 1903, 36. 

See also Clover; Flax; Timothy. 
Seeding and planting, spring, 1904, 1904, 562-565. 

for hemp, 1901, 545. 
Seedling fruit trees, remarks, 1902, 250. 
Seedlings, avocado, trueness to name, 1905, 441. 

coniferous, protection in nursery, 1905, 189. 
transplanting, 1905, 190. 

damson, trueness to name, 1905, 502. 
for white pine planting, growing, note, 1902, 136. 
mango, trueness to name and value, 1905, 445-446. 
sapodilla, remarks, 1905, 449. 
selection as method of producing hardy citrus fruits, 1904, 223-224. 

Seeds, agricultural, classes, 1901, 234. 
where grown and how handled, article by A. J. Pieters, 1901, 

233-256. 
better for farmer, 1905, 43. 
broadleaf trees, treatment and planting, 1905, 191. 
centers of production in United States, 1901, 234. 
change in method of distribution of certain kinds, 1901, 38. 
coniferous, preparation and protection in planting, 1905, 188. 
crude drugs, imports, 1903, 340. 
distribution for school gardens, 1903, 86. 

methods of Department, 1903, 23-25. 
exports, 1904, 739; 1905, 780. 
food of bobwhite, discussion of percentage, 1903, 195, 202-203. 
foreign, introduction, 1901, 34. 
germination test for school; illustration, 1905, 266. 
growing and handling, 1901, 233-256. 
imports, 1904, 729; 1905, 770. 
oil, industry, article by Charles M. Daugherty, 1903, 411-426. 
oil-producing, and nuts, countries of import and export, 1903, 417-426. 

British India and Russia as producers, 1903, 417. 
imports and exports, 1903, 417-426. 
United States as producer, 1903, 414-417. 

oleaginous, France, imports, discussion, 1903, 419-421. 
Germany, imports and exports, 1903, 421-422, 423. 
Holland, imports and exports, 1903, 423-424. 

thrashing, notes, 1901, 236, 239, 241, 242, 248, 244, 245, 246, 247, 248, 249, 
250, 251. 

tree, collection, preparation and care, 1905, 184, 186. 
drying, 1905, 185. 

vegetable and flower, Congressional distribution, 1905, 305-306. 
distribution in Alaska, 1904, 99. 

Seedsmen, relation to trade in seed corn, note, 1902, 552. 
Seepage and evaporation as factors in the water supply of rivers, 1901, 87. 

evaporation, transpiration, etc., explanation of terms, 1903, 280-281. 
from irrigation canals, details of process, 1902, 236. 
loss of water in irrigation, 1902, 235. 
losses in irrigation, remarks, 1903, 94-95. 
or drainage streams, value and right of use, 1902, 239. 
water, problems in irrigated regions of California, 1901, 45. 
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Selection an peearne improvement of tobacco, article by Archibald D. Shamel, 1904, 

of seed, corn, importance of stalk, ear, and kernel, 1902, 542. 
Self-fertilization, pineapple, experiments, 1905, 284. 
Self-pollination, pineapple, experiments, 1905, 284. 
Semiarid and humid regions, comparison of crop rotation, 1903, 449. 

districts, adaptation of varieties of wheat, 1902, 223. 
lands, increase of value, 1905, 531. 
region, early and present attempts at settlement, 1905, 423425. 

forest planting, discussion, 1902, 141. 
regions, crop rotation, remarks, 1902, 521. 

irrigation in 1904; 1904, 613-615. 
Semolina, manufacture in United States, notes, 1903, 334, 335.- 
Seneca snakeroot, note, 1905, 535. 
Sequoia, rings of growth as record of climate, remarks, 1902, 204. 
Sesamum seed, imports into France, 1903, 419. 
Sewage methods, modern, waste of nitrogenous materials, 1902, 334. 
Sewanee, market for timber products, note, 1901, 473. 

Tenn., conservative lumbering, description of tract, 1901, 471. 
results of logging under forest working plan, 1901, 475. 

Shade effect on crops, experiments, tests, 1903, 43. 
in coffee culture, remarks, 1901, 29. 
tree insects, work, 1903, 77. 
trees, diseases, 1901, 672; 1902, 718; 1908, 555; 1904, 586; 1905, 610. 

injurious insects in 1901, 1901, 677; 1902, 87; 1905, 635. 
on roads, legislation, 1901, 680. , 

use of lath frame in coniferous nursery, 1905, 189. 
usefulness of timber in Nebraska, 1901, 211. 

Shading devices, mechanical, use against sun scald, 1902, 247. 
“Shaduf” simple irrigating device of Nile Valley, description with figure, 1902, 575. 
Samet, A. D., article on ‘The effect of inbreeding in plants,’’ 1905, 377-392. 

“The improvement of tobacco by breeding and selection,”’ 
1904, 485-452. 

Sharples, T. P., comments on timber tests of Tenth Census, 1902, 534. 
Shear, C. L., study of cotton diseases, 1904, 502-503. 
Shearing of goats, remarks, 1901, 281. 

sheep in Arizona, season, 1901, 241. 
Sheep, Argentine, breeds and prices, 1904, 277-278. 

botfly, parasite, life history, 1905, 141-144. 
breeders’ associations, list, officials, etc., 1901, 625; 1902, 677; 1903, 522; 1904, 

522; 1905, 576. 
breeding, investigations, 1904, 528. 
danger from gid worms, 1905, 161. 
decline in number and value, 1905, 13. ; 
dipping, for control of scab, order and work, efficiency, 1903, 496-504, 499, 500. 
disease, transmission by ticks, 1905, 165. 
exports, 1901, 779; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
farm, methods of cropping and care, 1902, 360-364. 
feeding and rotation of crops in Colorado potato culture, 1904, 313. 
foot rot and gid, remarks, 1904, 23. 
grazing in forest reserves, notes, 1901, 338. 

table showing extent in 1901, 1901, 339. 
Western mountains, time of entering range, 1901, 341. 

imports, 1901, 792; 1902, 853; 1903, 680; 1904, 721; 1905, 761. 
infestation with liver flukes, 1905, 162. 
inspection and imports, notes, 1903, 21, 22. 

at shipment for control of scab, 1903, 502. 
journey to mountains for summer grazing, 1901, 342. 
Lincolnshire, method of improvement, 1901, 229. 
losses from poisonous plants, 1903, 34. 
management in grazing in Western mountains, 1901, 343. 
manure, composition, 1902, 571. 

liquid solution, 1902, 556. 
numbers in several countries, 1905, 732-735. 
poisoning on stock ranges, new remedy, 1902, 22, 
prices, numbers, etc. See Sheep, statistics. 
raising in Alaska, notes, 1904, 100, 101. ; 
remarks of Secretary on inspection and dipping for scabies, 1901, 21. 
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Sheep, scab, aggravation by winter and scant feed; bulletin, note, 1903, 497, 499. 
discussion; dipping, discussion, 1903, 496-504, 500-504. 
measures for control, inspection, 1908, 19. 
treatment, results, 1905, 26. 

some results of grazing on the ranges of the West, 1901, 345. 
sound, infection with scab disease while in transit, 1903, 502-503. 
statistics, 1901, 776-777; 1902, 839-844, 853, 862, 871, 873; 1903, 667-668, 680, 

691; 1904, 708-709, 721, 731; 1905, 746-747. 
tick, parasite, remarks, 1905, 144. 

Sheepmen, assistance against fires on ranges, note, 1901, 347. 
Shellfish, value as food, 1902, 394. 
Shepard, Charles U., investigations of tea growing, 1904, 30. 

work in tea growing, remarks of Secretary, 1902, 31. 
James H., article on “ Macaroni wheat,’’ 1903, 329-336. 

Shine cotton, value in weevil-infested region, 1904, 508. 
Shingle bolts, insect injuries, 1904, 394. 
Shipment, cattle with Texas fever, new regulation, 1903, 506. 

live stock, losses, 1904, 20. 
sheep, regulations and inspection for control of scab, 1903, 498-499, 502. 

Shipping apples, remarks, 1901, 606. . 
fruit, notes, 1904, 44, 170, 177. 

Ships, American and foreign on Pacific coast, comparison, 1901, 574. 
Shiro smomo, plum, introduction and description, 1901, 386. 
Shirts, decrease in use of linen and decline in price, 1901, 195-196. 
Shooting of woodcock, spring and summer, remarks, 1901, 451. 

privileges, leasing in North Carolina, 1904, 519-520. 
spring, of wood duck, remarks, 1901, 456. 

Shorthorn cattle, inbreeding and its results, 1905, 379. 
position and prices in Argentina, 1904, 273, 275. 

Shot hole, fruit disease, eek pe in 1905; 1905, 604. 
Show-ring, fitting animals and competition, remarks, 1902, 260, 261. 
Shredded fodder on dairy farm, value, note, 1902, 360. 
Shrikes, destruction of meadow mice, 1905, 371. 
Shrubbery for city lots, plans, 1902, 505. 

grouping, illustration showing details, 1902, 508. 
Shrubs, esthetic value, 1902, 501. 

damage by meadow mice, 1905, 369. 
flowers, trees, and grass, use in beautifying the earth, 1902, 502. 
general arrangement for home adornment, 1902, 506. 
grouping, massing, etc., study, 1902, 507. 
usefulness, a requisite in home adornment, 1902, 509. 

Siebold, Dr. Von, studies in Japan, note, 1902, 163. 
Sierra Blanca, American, counterpart of Mont Blanc, note, 1901, 533. 
Sigalphus curculionis, parasite of plum curculio larva, 1905, 327. 
Signal Service system, usefulness in forecasting river stages, 1901, 483. 
Signals, Weather Bureau, explanations, 1903, 119-120. 
Silage, use on model farm, 1903, 366. 
Silk as competitor of cotton, 1901, 197. . 

cocoons, production and shipments, 1903, 138, 139, 140. 
culture and the United States Department of Agriculture, article by L. 0. Howard 

1903, 137-148. 
by the Department of Agriculture, 1903, 140-143. 
in America, early history, résumé, 1903, 137-139. 

Hawaiian Islands, note, 1901, 515. 
investigations, Entomology Bureau, 1905, 81. 
purpose of investigations, 1902-1903, 1903, 144-145. 
remarks, 1904, 85. 
work in Division of Entomology, 1903, 77. 

exports, 1901, 801; 1902, 854; 1908, 681; 1904, 722; 1905, 762. 
factory in Utah, establishment, 1903, 144. 
imports, 1901, 793; 1902, 854; 1903, 681; 1904, 722; 1905, 762. 
investigations, remarks, 1902, 89. ; 

rosumpison by Department of Agriculture, discussion, 1903, 144- 
6. 

raw, production, 1900-1904, 1905, 731-732. 
Silkworm, disease pebrine, note, 1905, 133. 
Silkworms, Department work, 1905, 81. 



INDEX TO YEARBOOKS, 1901-1905. 139 

Silo, construction for ‘‘stecklinger” of beets in seed growing, 1904, 351. 
development of use, work of experiment stations, 1905, 170. 
log, at Sitka, note, 1901, 70. 
use on live-stock farm and on dairy farm, 356, 359. 

Siloing beet-seed roots, 1904, 350-351. 
Silos, origination and use, 1902, 601. 

use on model farm, 1903, 366. 
Simpson, C. B., estimates of losses of apples by codling moth, 1904, 470. 
Sirup, cane, food value, 1905, 244-245. 

cost of production, note, 1905, 244. 
open kettle, manufacture and quality, 1905, 241, 242. 
table, acidity, neutralization, 1905, 247. 

from ordinary sugar-producing plants, investigation, 1903, 55. 
Sirups, table, article by H. W. Wiley, 1905, 241-248. 

Chemistry Bureau, study, 1905, 60. 
fermentation, method for prevention, 1905, 246. 
kinds in common use, 1905, 241. 
natural, untreated, superiority, 1905, 247-248. 

work for improvement, note, 1902, 79. 
Sisal fiber, region of production, profits and extension of industry, 1902, 319. 

hemp as promising tropical crop, remarks, 1901, 364. 
imports, 1901, 795; 1902, 857; 1903, 683; 1904, 724; 1905, 765. 
industry, development, remarks, 1902, 23. 
regions of production, propagation, cleaning, prices, description, 1903, 395-396, 

Sitka experiment station, Alaska, work, 1903, 87, 88. 
experimental agriculture, remarks, 1901, 70. 

Skid poles, use in logging and suggestions for cutting, 1905, 490. 
Skim milk, use in bread making, 1903, 361. 
Skinner, Robert P., report on scenic attractions and profits of France, 1901, 531. 
Skins of Angora goats, discussion, 1901, 283. 
Slash burning by lumber companies, and study, remarks, 1904, 138. 
Slaughterhouses, relation to spread of trichinze, 1905, 153, 154. 
Sleep, effect on heat given off by human body, note, 1904, 210. 
Sleet storm in Ohio Valley, 1902, note, 1902, 699. 
Small fruits, diseases, 1905, 1905, 605. ‘ 
SmirH, BernNaARD H., article on ‘“‘Formaldehyde: its composition and uses,’’ 1905, 

477-482. 
J. WARREN, article on ‘‘ Relation of precipitation to yield of corn,’’ 1903, 215-224. 
Jared G., transfer to experiment station in Hawaii, 1901, 517. 

Smut, corn, damage, remarks, 1902, 221. 
grain, use of formaldehyde as remedy, 1905, 482. 
oats, control, 1902, 786. 

losses and treatment, note, 1902, 225. 
treatment with formaldehyde, 1902, 96, 601. 

prevalence in 1905, 1905, 607, 609. 
wheat, 1905, notes, 1905, 594, 597. 

and oats, losses and remedies, remarks, 1902, 225. 
Smuts, barley, study and treatment, 1904, 126. 

cereals in 1902, remarks, 1902, 718. 
corn, notes, 1903, 554. 
grain, study and treatment, 1904, 126. 
oats, notes, 1903, 554. 

study and treatment, 1904, 126. 
resistance of macaroni wheats, 1903, 330. 
rye, study and treatment, 1904, 126. 
wheat, notes, 1903, 554. 

study and treatment, 1904, 126. 
Snail, relation to transmission of flukes, 1905, 162. 
Snakeroot, seneca, shortage of supply, note, 1903, 338. 
Snakes, destruction of meadow mice, 1905, 372. 
Snow and winter wheat, 1904, 1904, 560. 

remarks, 1902, 699. 
cover of wheat in 1903, 1903, 526. 
destruction of bobwhite, 1903, 202. 
February and March, 1904, 1904, 560, 561. 
lack for winter wheat, 1905, 1905, 584. 
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Snow melting, effect of forest, with attending benefits, 1902, 629-630. 
relation of tree planting to drifts, 1904, 267. 

to flood in rivers, 1901, 478. 
surfaces, evaporation, rapidity and effect of wind, 1903, 282. 
water equivalent, remarks, 1905, 237-238. 

Snowfall in Lake region, remarks, 1902, 132. 
, relation to river-stage forecasting, 1905, 237. 

Snyper, Harry, and Cuartes D. Woops, article on ‘Wheat flour and bread,’ 1903, 
347-362. 

Soap, use of agave for manufacture, note, 1902, 317. 
residue from cotton-seed oil, 1901, 287. 

whale-oil, use against San Jose scale, 1905, 338. 
Societies, agricultural, lists, 1901, 620-641; 1902, 670-693; 1903, 519-526; 1904, 549-556; 

1905, 573-580. 
Sod, use in growing roses, 1902, 554. 
Soda, nitrate, value in increase of production of wheat, supply of nitrogen, 1902, 

334, 335. 
Sodium chlorid in water, meaning, 1902, 283. 

nitrate and phosphate and suspended matter in irrigation waters, 1902, 289. 
Soil and climate, relation to plant breeding, remarks, 1902, 381. 

climatic conditions, adaptation of tobacco, 1904, 437-439. 
environment, effects in breeding beet seed, 1904, 347-348. 

artificial inoculation with nitrogen-gathering bacteria, 1902, 339-341. 
binders, remarks, 1902, 29; 1908, 38; 1904, 38. 
central Guatemala, note, 1904, 481. 
changes, effect on varieties of corn, 1902, 551. 
climatology, importance and relation to work of Division of Soils, 1901, 51. 
conditions, effect on plant growth, discussion, 1901, 157. 

study, discussion, 1903, 441-444. 
erosion. See Soil washing. 
fertility, maintenance and restoration, 1905, 71. 

two essentials, 1902, 349. 
filling with water by irrigation and consequent injury, 1902, 236. 
foods necessary to plant growth, discussion, 1901, 160. 
for’ growing sisal, remarks, 1903, 395. 

lettuce as special crop, 1902, 569. 
peach orchard, preparation and character, 1902, 607. 
roses, kinds for different varieties, etc., 1902, 554. 
the home fruit garden, improvement, etc., remarks, 1901, 435. 
violets, 1902, 560. 

grape growing, location, etc., 1902, 409. 
Guatemala, notes, 1904, 479, 481. 
heavy, danger in use of chemical fertilizers, 1902, 558. 
improvement, use of forage crops, note, 1902, 227. 
in peach orchard, relation to use of fertilizers, remarks, 1902, 622, 623. 
influence of chemical and of physical characteristics on crops, 1902, 69. 
kind for vegetable growing, 1904, 166. 
laboratories, work, 1903, 67-68. 
management, discussion, 1901, 131. 

investigations, 1902, 67. 7 
some results of investigations, article by F. H. King, 1903, 159-174. 

map of California, for sugar-beet areas, 1901, 300. 
maps and reports, requirements of Soil Bureau, 1901, 123. 
mechanical characteristics, study, 1903, 445. 
model farm, improvement, 1903, 363. 
moisture, conservation, note, 1902, 598. 

effect of cultivation and of cropping, 1902, 69. 
importance and nature of study, 1901, 52. 

of retaining, in corn growing, discussion, 1903, 180-181. 
requirement in dry climate, 1905, 428. 
view in light of recent investigations, 1902, 68. 

observations in potato growing at Greeley, Colo., 1904, 312. 
Philippine Islands, remarks, 1901, 519. 
physics and soil chemistry, study and solution of problems, 1901, 58. 

home study by farmer; necessity for teacher, 1908, 444, 445. 
practical application to crop rotation, 1903, 449. ~ 

poor, possible usefulness in intensive farming, 1904, 172. 

3 
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Soil preparation and fertilization for planting for adornment, 1902, 517. 
for fruit growing, 1904, 173-174. 

planting apple trees, 1901, 595. 
potatoes at Greeley, Colo., 1904, 316. 
sugar beets, discussion, 1903, 404, 405. 

problems for practical farmers, article by E. C. Chilcott, 1903, 441-452. 
relation of chemical and of physical condition to crop yield, 1903, 67-68. 

texture and plant food to plant growth, 1901, 158. 
_to corn production with differences of seed, 1902, 550, 551. 

plant growth and production of changes, notes, 1904, 123, 124, 125. 
production of wheat, note, 1901, 303. 
strength of cotton fiber, 1903, 131. 

requirements, manurial, Soils Bureau studies, 1905, 72. 
selection, breeding corn for seed, 1902, 548. 
solution, excessive concentration of nutrients, injury, note, 1902, 563. 
sources of nitrogen, remarks, 1901, 168. 
structure, openness, value in movement of air and water in root zone, 1903, 164. 
sugar beets, points in selection, 1903, 401. 
survey, area mapped, table, 1901, 48. 

areas surveyed and mapped, cost and value of work, 1903, 60, 61, 62. 
cost per square mile, 1904, 72. 
development, remarks, 1901, 124. 
early work, remarks, 1905, 64. 
extension to general crops, 1901, 126. 
for tobacco in Pennsylvania, New York, and Wisconsin, 1902, 74. 
illustration of work in the field, 1901, 121. 
methods, cost, etc., discussion, 1901, 120-124. 
nature and purpose, remarks, 1902, 48. 
Paul remarks, 1901, 57. 

orto Rico, Arecibo to Ponce, 1904, 103. 
progress and cost, 1901, 42; 1902, 43-46, 65; 1904, 70-72. 
publication of maps and reports, 1904, 72. 
purpose, article by Milton Whitney, 1901, 117-132. 
work, discussion of value, 1901, 128. 

surveys, insular, needed legislation, 1902, 67. 
nature and purpose, 1902, 48. 
practical utilization, remarks, 1905, 70. 

technology, necessity of a division to try new methods, 1901, 53. 
types of Neuse River Valley, 1901, 48. 
washing, danger as a result of fallowing, 1905, 471. : 

of surface, porosity and granulation as check, 1903, 163-164, 165. 
prevention by terraces, discussion, 1903, 176, 178-180. 

remarks, 1905, 195. 
southern farms, necessity of check by diversified farming, 1905, 206. 

See also Erosion. 
water, drainage as factor in regulation, 1902, 232. 

Soiling crops for cows on model farm, 1903, 366, 367. 
study, 1904, 42. 

Soils, alkali, cooperative work in breeding suitable plants, 1901, 25. 
of Yellowstone and Salt Lake valleys, reclamation, notes, 1901, 50. 

analyses, delicate methods, remarks, 1902, 67. 

areas surveyed and mapped, summary by States, 1901, 43; 1902, 725; 1903, 

561-562; 1904, 598-600; 1905, 617-619. 

Bureau, cooperation in soil study in Porto Rico, 1901, 510. 
expenses of work, 1901, 56. 
experimental growing of wrapper tobacco, notes, 1904, 437. 
note on extent of work in 1901, 1901, 117. 
organization and duties, 1901, 613; 1902, 662; 1903, 511; 1904, 541; 

1905, 565. 
of field force, remarks, 1902, 46. 

publication of reports and maps, 1902, 66. 
report of field operations, remarks, 1903, 62. 
study of water-soluble salts, 1903, 169. 
summary of areas surveyed, 1905, 65. 
tobacco experiments in Virginia, 1905, 220-221. 
work, discussion, by States, 1902, 49-65. 

review by Secretary, 1901, 10, 39, 57-58; 1902, 42-77; 1903, 58-68; 
1904, 69-98; 1905, 62-74. 
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Soils, content of potash, notes, 1901, 164. 
Division, organization and reorganization, remarks, 1901, 39-40. 
drifting by winds in arid regions, note, 1903, 239. 
Egyptian, remarks, 1902, 576. 
experiment station work, discussion, 1902, 591-593. 
for apple growing, 1901, 594. 

carnations, kinds and improvements, 1902, 561. 
granular structure, importance, 1903, 166-168. 
mechanical characteristics, study by farmer, 1903, 445. 
physical characteristics, study in rural schools, 1905, 267-269. 
relation to plants, study in rural schools, 1905, 269-271. 
several types, varying influence of lime and manure on nitrification, 1903, 172. 
South Atlantic and Gulf coasts, porosity and granulation, 1903, 163-164. 
Southern, loss of water by evaporation, 1903, 159. 

need of increase of organic matter, nitrification, 1903, 168-170. 
sugar cane, 1905, 243, 244. 
suitable for hemp, remarks, 1901, 543. 
surveys, progress and plans, by States, statements, 1902, 49-65. 
Texas, by natural agricultural divisions, 1905, 213-214. 
tobacco, of Appomattox County, Va., 1905, 221. 
Virginia, need of vegetable matter, 1905, 224. 

Song birds, European, importation, note, 1904, 88. 
shooting for table, remarks, 1902, 208. 

Soot, use in compost for chrysanthemums, note, 1902, 563. 
Sooty blotch of apple in 1902, remarks, 1902, 715. 
Sorghum, diseases, 1905, 1905, 609. 

increase of sugar content by experimental work, 1901, 300. 
introduction into United States and value as crop, 1905, 293. 
resistance to salt or alkali in soil, 1902, 582. 
seed, method of Department distribution, growing, and handling, 1901, 38, 

247. 
study as sugar-producing crop, note, 1901, 299. 

Sorting of apples, remarks, 1901, 605, 608. 
Souring. See Fermentation. 
South Africa, list of agricultural officials, 1901, 640. 

observation of fungous disease of grasshoppers, 1901, 460. 
agricultural progress, 1903, 13. 
apples, varieties and origin, remarks, 1903, 270. 
America, route of birds from New England, 1903, 375. 
Atlantic coast, diversified farming, article by W. J. Spillman, 1905, 193-200. 

States, agricultural conditions, 1905, 198. 
corn cultivation, points of excellence, 1903, 176. 

Carolina, Columbia sand-clay road, Winnsboro, 1903, 263, 265. 
consumption of cotton, with historic notes, 1903, 466-468. 
farm lands, prices, 1905, 523. 
forest management, note, 1902, 37. 
freezes, effect on orange hybrids, 1904, 233. 
sand-clay roads in Richland County, 1901, 328. 
soils, areas surveyed, 1905, 619. ? 

cheese making, 1904, 187-189. 
cotton manufacture, historic review, 1903, 463-467. 

spinning in 1820, statistics, 1903, 466. 
crops other than cotton, need, 1903, 107. 
cultivation of soil, 1903, 159, 162, 168. 
Dakota Experiment Station, work in crop rotation, 1903, 450-452. 

farm lands, prices, 1905, 526. 
macaroni wheat, protein content, 1903, 332. 
soils, area surveyed, 1905, 619. 
wind-break, 1904, 265. 

diversification farms, remarks, 1904, 34. 
diversified farming, difficulties, 1905, 211. 
evergreens, use in home adornment, 1902, 514. 
experiments for new tobacco industry, 1903, 66. 
farm land prices, advances, 1905, 531. 
growing European grapes, 1901, 32. 
live stock raising, 1904, 189-190. 
need of introduction of crops other than cotton, 1903, 107. 
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South Platte River in Colorado, water rights, 1901, 91. 
soils, difference from soils of North, and disadvantages, 1903, 164. 
turf for lawn making, necessity, 1902, 506. 
winter pastures, 1904, 40. 

Southern agriculture, diversified farming in cotton belt, 1905, 193-218. 
countries, effect of intense heat on grain in ripening, note, 1901, 308. 
haps enes a working plan, and its results, article by John Foley, 1901, 

Hope cotton, origin and character, 1903, 129. 
pineries, fire losses, 1904, 135, 
soils, loss of water by evaporation, 1903, 159. 

need of increase of organic matter; nitrification, 1903, 168-170. 
States, agricultural schools for negroes, 1902, 492-494. 

alfalia and forage plants, notes, 1902, 28. 
building sand-clay roads, article by W. L. Spoon, 1903, 259-266. 
cotton consumption, increase in past twenty years, 1903, 477. 
grape growing, experimental, notes, 1902, 26. 
production and consumption of cotton, 1850-1903, table, 1903, 478. 
reports on agriculture, 1904, 524. 
treatment of prisoners in road camps, 1901, 326. 

Soy bean as cover crop in peach orchard, 1902, 618. 
beans, suggestion for improvement by breeding, 1901, 223. 

Spain, irrigation, crops and rainfall, 1902, 635. 
Spanish Government, encouragement of agriculture in Philippines, 1901, 522. 

invaders, Guatemala, treatment of natives, 1904, 482. 
Sparrow, tree, usefulness, 1904, 514. 
Spawn, mushroom, simple method of propagation, 1903, 33. 
Spiced grapes, recipe, 1904, 376. 
Spices as promising tropical crop, 1901, 364. 

crude drugs, imports, 1903, 341. 
imports, 1901-1905, 1905, 771. 

Sriiman, W. J., article on ened farming on the South Atlantic coast,’’ 1905, 
193-200. 

“General farming,’’ 1904, 181-190. 
“Systems of farm management in the United States,’ 

1902, 343-364. 
“The model farm,’ 1903, 363-370. 

review of grasses and forage plants, 1901, 672-673; 1904, 587-588. 
hay, pasturage, and forage crops, 1902, 721-722. 
improvements in farm practice, 1905, 628. 

Spirogyra, cause of trouble in reservoirs, note, 1902, 178. 
extermination in water-cress beds, new method, 1902, 185. 

Splenetic fever. See Texas fever. 
Spoon, W. L., article on “ Building sand-clay roads, Southern States,’’ 1903, 259-266. 
Spores of alge, notes, 1902, 178, 182. 
Sporotrichum, fungus, destruction of grasshoppers, notes, 1901, 463, 466. 
Sportsmen, American League, list of officials, 1901, 634, 635. 

protection of game birds, note, 1902, 215. 
interest in and protection of bobwhite, 1903, 200, 201. 
necessity for action for protection of woodcock, 1901, 454. 

Spraying apple trees, cost, estimate, 1904, 462, 471. ; 
as protection from insects and fungous diseases, extension, 1902, 600. 

remedy for insects and diseases of apple trees, 1901, 604. 
San Jose scale, remarks, 1902, 156; 1905, 337-339. 

loss by delay, note, 1904, 170. 
use against bollworm and scale insects, 1904, 81. 

peach twig-borer, 1905, 346. 
plant diseases in 1902, notes, 1902, 715-717. 

Spring irrigation, discussion, 1905, 434436. 
planting of apple trees, remarks, 1901, 597. 
season, relation of migration of birds, notes, 1903, 382, 384. 
wheat, indication of advantage over winter wheat, note, 1901, 307. 

statistics, of production with winter wheat, by States, 1902, 774. 
Springfield, Mass., mechanic arts high school, courses of study, 1902, 484-485. 
Springs, wet-weather, necessity for drainage in road building, 1903, 260, 
Sprinkling greensward, remarks, 1902, 518. 
Sprouts, water, removal from budded tree, note, 1902, 255, 256, 

? 
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Spruce, Douglas, seed destruction by chalcis fly, 1905, 250. 
injuries to reproduction by gall aphis, 1905, 255. 
red, methods of preventing losses by attacks of beetles, 1902, 269-270. 

problems in lumbering, note, 1902, 37, 38. 
Spruce-destroying beetles, note, 1902, 265. 
Squash bug in 1902, damage, 1902, 732. 
St. Gothard, remarks by Stoddard, 1901, 538. 
St. Louis Louisiana Purchase Exposition, officers, 1903, 520. 

Mo., center of castor-oil industry in United States, 1904, 293. 
Stable manure, caution in use in fruit growing, note, 1901, 170. 

use in peach orchard, 1902, 623. 
See also Manure. 

Stables, cow, in Old World, discussion, 1902, 149. 
Stacking hemp, 1901, 548. 
Stalks, corn, barrenness, remedy, 1902, 548. 
Stallion, head of Department carriage-horse stud, 1904, 534-535. 
Stamm, Egyptian cotton, sige atte by seed selection, 1902, 380. 
Standards, dietary, advantages of establishment, 1901, 404. 

for persons under various conditions, 1901, 399. 
proposed for adults, table, 1901, 400. 

Starch content of flour, importance in bread making, 1903, 350. 
exports, 1901, 804; 1902, 869; 1903, 699; 1904, 740; 1905, 781. 
imports, 1901, 797; 1902, 860: 1903, 689; 1904, 730: 1905, 771. 
in oak cells, observations, 1902, 329. 

wheat, effect of hot, dry weather at ripening, 1901, 308. 
influence of environment, 1901, 308. 

Starches, etc., value and use as food, 1902, 401. 
State aid in road building, main features, 1904, 92. 

improvement, value and relations, 1903, 456-457. 
associations of breeders, list, 1901, 628. 
dairy officials, 1902, 674. 
experiment stations, cooperation of Department, 1904, 94. 
game officials, 1901, 634. 
overnments, cooperation against cattle scab, 1903, 505. 

institutions, cooperation with Soils Bureau, 1902, 43. 
lands, profits of leasing, table, 1901, 95. ; 
laws for irrigation, danger of unsettling by national legislation, 1901, 91. 

n charge of agriculture, list, 1901, 620; 1902, 671; 1903, 520; 1904, 550; 
1905, 574. 

organizations, agricultural, miscellaneous, 1901, 622. 
for protection of birds and game, 1901, 635. 

supervision of road improvement, necessity, 1903, 457. 
veterinarians and secretaries of State boards, 1901, 628. 

Stations, experiment. See Experiment stations. : 
Statisticians, estimates and crop reports, remarks, 1901, 112. 
Statistics, Bureau, cooperation with other bureaus, etc., 1903, 69. 

development, 1905, 93. 
in Philippines, establishment, note, 1901, 524. 
organization and duties, 1901, 613; 1902, 663; 1903, 512; 1904, 542; 

1905, 566. 
work, review by Secretary, 1901, 14, 111-112; 1902, 92; 1903, 69-70; 

1904, 90-91; 1905, 93-103. 
ne pale United States and world, production, prices, etc., 1905, 

6-7. 
crops, farm animals, freight rates, imports and exports, 1903, 584-700. 
Division. See Statistics Bureau. 
farm animals and their products, 1901, 771-785; 1902, 831-848; 1903, 659-676; 

1904, 670-717; 1905, 638-730. 
food inspection, 1904, 595-597. 
foreign agricultural, improved reports, 1903, 69. 
principal crops, 1901, 697-810; 1902, 760-875; 1903, 586-700; 1904, 626-741; 

1905, 656-782. 
Stave bolts, insect injuries, 1904, 394, 
Staves, exports, 1901-1905, 1905, 777, 
Stayman, Dr. J., originator of Stayman’s winesap a ple, note, 1902, 471. 

ae apple, origin, early notices, qualities, and description, 1902, 470- 
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Steam railroad lines, extension, growth of rural population, 1903, 455. 
use with vacuum for preservation of wood, 1903, 436. 

Steamships, inspection for animal-carrying trade, 1901, 18. 
“‘Stecklinger,”’ definition, use, etc., 1904, 349, 350, 351. 
Steer-feeding investigations in Alabama, 1904, 536. 
Steers, feeding on live-stock farm, 1902, 357, 358. 

See also Cattle, Live stock, etc. 
Stegomyia fasciata, mosquito, spread of yellow fever, 1901, 191. 
Sterilization of soil in agiclg roses, discussion, 1902, 555. 
Steruina, E. A., article on ene of lumbermen toward forest fires,’’ 1904, 133- 

ee to grow young trees for forest planting,’”’ 1905, 183- 

Stock breeders’ associations, list, 1901, 624; 1902, 676-690; 1903, 521-523; 1904, 551- 
553; 1905, 575-577. 

danger from poisonous plants, investigations, remarks, 1904, 49-50. 
farming, soiling crops, note, 1904, 42. 
feed, use of beets, remarks, 1901, 496. 
feeding, discussion, 1904, 39-42. 

forage and grasses, investigations, 1904, 39-42. 
use of macaroni wheat, 1903, 335. 

Florida, lack of feed and demand for range plants, 1904, 40. 
live, and grass lands, Alaska, 1904, 100-101. 

ae itions, educational value, article by George M. Rommel, 1902, 259- 

methods of “‘running”’ and effect on range and woods, 1901, 340. 
poisoning, remedy, 1901, 28. 
raising as a profitable industry in Porto Rico, 1901, 506. 
ranges, new remedy for sheep poisoning, 1902, 22. 

See also Live stock. 
Stockmen, disputes and encounters over control of grazing areas, 1901, 93, 94; 1905, 640. 
Stocks for top working young trees, remarks, 1902, 251. 
Stoddard plum, origin and description, 1902, 478-479. 
Stomach worm, transmission in pastures, 1905, 150. 
Stone, description and cost in road building at Jackson, Tenn., 1904, 325, 327, 331, 333. 

fruits, diseases, 1901, 669; 1902, 716; 1903, 550; 1904, 583; 1905, 604-605. 
Stones, removal from land for irrigation, cost, note, 1903, 240. 
Storage, apple, magnitude of business, crude drugs, 1903, 228, 254. 

apples, importance of storage promptly after packing, 1903, 233. 
cold, relation to commercial apple culture, 1903, 225-238. 
farm products, discussion, 1902, 601. 
fruit, effect of handling, 1905, 47. 

relation of cooling, 1905, 48. 
remarks, 1904, 45. 

fruits, study and experiment, 1903, 32. 
of wine, management, 1904, 372. 
rainfall, capacity of surface of land, 1902, 232. 
saving from insects injurious to stored products, 1905, 83. 
tobacco seed, note, 1904, 449. 

See also Cold storage. 
Stored foods. See Foods. : 

grains, etc., insects injurious, investigations, 1902, 87; 1903, 77; 1904, 473-474; 
1905, 630. 

Storing grapes, 1902, 412. 
Storm and hurricane warnings, Weather Bureau, explanation, 1903, 119. 

resistance, breeding of cotton, remarks, 1902, 385. 
warning, display of flags and lights, beginning, growth, 1903, 109, 110. 

equipment of Weather Bureau, discussion, 1902, 11-12. 
service, note, 1904, 15. 

Storms, local, failure of weather records as evidence, court, 1903, 308. 
Stover, corn fodder, saving by use, remarks, 1904, 96. 

excess, suggestion as to use of salt on soil, 1901, 165. 
Stramonium, cultivation and gathering, 1903, 345. 
Strasburger, study of citrus fruit polyembryony, remarks, 1904, 226. 
Straw, flax, problem of use in United States, note, 1902, 421422. 

rye, use in protection of young trees from mice, etc., 1901, 603, 
Strawberries, cooling before shipment, 1905, 358, 

55412—Bull, 9—-08——10 



146 INDEX TO-YEARBOOKS, 1901-1905. 

Strawberries, damage by meadow mice, 1905, 369. 
Strawberry, Cardinal, value, origin, description, advantages, 1903, 277-278. 

diseases, 1901, 670; 1902, 716; 1903, 551; 1904, 583; 1905, 606. 
weevil, in 1902, damage, 1902, 732. 

Stream flow, changes, factors of influence, 1905, 237-240. 
relation of forests, article by James W. Toumey, 1903, 279-288. 

measurements, volume of water, relation to forecasting of river stages, 1905, 239. 
Streams, influence of forests, notes, 1901, 333, 335. 

necessity for method of determining and protecting rights, 1901, 85. 
Strychnine, use against prairie dogs, 1901, 266. 
Stuart, of Indiana, formule for feeding mixtures for roses, 1902, 558. 
Stubbs, W. C., investigations in Hawaii, note, 1901, 516. 
Student assistants and scientific aids, note, 1901, 9. 
Students, admission to Department, 1903, 10. ; 

assistants in Department of Agriculture, 1901, 9, 687 
contest in judging live stock at show ring, remarks, 1902, 262, 263. 
of agriculture, remarks of Secretary, 1902, 9. 

soils, training in Department, note, 1902, 49. 
Stumps, high, waste in logging, 1905, 489. 
Submarine cables in Weather Service, remarks, 1904, 18. 
Subsoil, advantage of turning up by deep plowing, 1903, 184. 

relation to sugar-beet growing, note, 1903, 402. 
Subsoiling for sugar beets, notes, 1903, 404-405. 

value as preparation for fruit growing, 1904, 173. 
Subtropical fruit, diseases, review, 1901, 670; 1902, 716-717. 

growing, new opportunities, article by P. H. Rolfs, 1905, 439-454. 
See also Fruit growing. 

Suet, value and use as food, 1902, 396. 3 
Sugar apple, subtropical fruit, description and use, 1905, 450. 

as a crop in Porto Rico, remarks, 1901, 505. 
agricultural industry in the Tropics, 1901, 365. 

beet, industry, progress, 1905, 45. 
production in United States, 1904, 696. 

See also Beet. 
cane and beet, crops, imports, values, 1908, 652-654; 1905, 11. 

crop rotation in several States, 1902, 525. 
crops, imports, values, 1903, 652-654. 
cultivation, extension, note, 1901, 61. 
culture improvements, new varieties, etc., 1905, 418. 
growing for sirup making, 1905, 243-244. 
insect damage, note, 1904, 469. 
leaf hopper, remarks, 1904, 202. 
production in United States, 1902, 826. 
sirup, apparatus for manufacture, 1905, 243. 
soils, study, remarks, 1905, 67. 

consumption in United States, table, 1901, 500. 
production and importation table, 1901, 498. 

content of beets, effect of increase, 1904, 341-342. 
crop, imports into United States, etc., 1904, 693-695. 
crops, imports and values, 1902, 824-826. 
demand for whiteness, note, 1904, 429. 
exports, 1901, 805; 1902, 869; 1903, 699; 1904, 740; 1905, 725, 781. 
farms, increase in value, 1905, 20. 
ee ‘sie 765, 798; 1902, 825, 861; 1903, 653, 689; 1904, 695, 730; 1905, 

725, 771. 
introduction and growth of industry in Hawaiian Islands, 1901, 513. 
Laboratory, Chemistry Bureau, investigations; 1902, 79; 1903, 57. 
Planters’ Association, Hawaiian, investigations, 1901, 516. 

Bureau, Hawaiian, and bureau of agriculture, 1901, 515. 
plants, ordinary, study of sirup, 1903, 55. 
presence in fruit, remarks, 1905, 312. 
production and imports, 1901, 766. 
statistics, production, exports and imports, 1901, 764-766; 1902, 824-826; 1903, 

652-654; 1904, 693-696; 1905, 724-727. 
treatment for preservation of wood, 1903, 437. 
use as food, note, 1902, 388. 

Sugar-beet. See Beet, sugar. 
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Sugar-producing plants, study in Bureau of Chemistry, remarks, 1901, 61. 
Sugars, etc., value and use as food, 1902, 401. 
Sulphate, copper, use in purification of water, 1904, 50-51. 
Sulphates in irrigation waters, effects, 1902, 288. 
Sulphurous acid, use in table sirups, 1905, 246-247. 
Sumac, use in home adornment, 1902, 514. 

value as food for bobwhite, note, 1903, 202. 
Sumatra leaf tobacco, experiments, 1903, 67, 90. 

tobacco, growing in Connecticut, 1901, 40, 55; 1902, 70. 
Pennsylvania, New York, and Wisconsin, 1902, 74. 
seed, use, 1904, 437. 
shade grown, opinions of cigar manufacturers, 1902, 71-73. 

Sun scald, danger, suggestion for reducing, 1902, 247. 
of apple trees, precaution in planting, 1901, 599. 
top working for lessening of injuries, 1902, 246. 

Suncrypta, pollution of drinking water, discussion, 1902, 184. 
Sunflower cotton, origin and character, 1903, 129. 

oil, production in Russia, note, 1903, 412. 
Sunshade, use on corn cultivator, 1903, 192. 
Sunshine, influence on sugar beets, 1901, 310. 

yield of cotton, 1904, 143-147. 
: recorder, weather stations, note, 1903, 113. 

Supply Division, Chief, duties, 1901, 611; 1902, 661; 1903, 509; 1904, 539; 1905, 563. 
Supreme Court, United States decision in Geer v. Connecticut, relation to game pro- 

tection, 1905, 541, 546. 
on Weather Bureau as evidence, 1903, 305. 

Surra, horse disease, Philippines, repression, 1905, 29. 
Surveys, soil. See Soil surveys. 
Swallow, sea. See Tern. 
Swallows, bank, mouse-colored, and cliff, migration, 1903, 386. 
Swamp land, plowing for corn, suggestion, 1905, 469. 

lands, crops for use, study, 1904, 42. 
New York, uses and prices, 1905, 522. 
peat drainage, note, 1904, 109. 

Swamps, drying up as consequence of clearing, 1901, 334. 
Swedish select oat, experiments, remarks, 1904, 32. 

oats, introduction into United States and value, 1905, 294. 
Sweet clover seed, production and handling, 1901, 240. 

corn, hybridization, note, 1904, 46. 
potato, use for starch, note, 1902, 602. 
potatoes, experimental growing on Potomac flats, 1903, 42. 

in peach orchard, advantages, 1902, 615. 
Swift, chimney, migration, 1903, 386. 
Swine diseases, control, investigation, 1905, 25. 

number and value, 1905, 131. 
‘numbers in several countries, 1905, 732-735. 

See also Hogs; Live stock; Pigs. : 
Swincie, Water T., and Hersert J. Weer, article on “New citrus creations of 

the Department of Agriculture,’’ 1904, 221-240. 
Swiss cattle, dairy breed, description and qualities, 1902, 148. 
Switzerland, dairy cattle, discussion, 1902, 148. 

scenic attractions, income to country, 1901, 529. 
Sycamore, use in home adornment, details, 1902, 512. 
Syngamus trachealis, transmission, 1905, 150. 
Syngeneticez, pollution of drinking water, discussion, 1902, 182. 
Synura, pollution of drinking water, discussion, 1902, 184. 

Ts 

Taber, G. L., citrus fruit growing in Florida, note, 1904, 223. 
Table corn, quality, note, 1902, 541. 
Tachina larvarum, enemy of gypsy moth, remarks, 1905, 132. 
Tacoma, advantages as a port, 1901, 572. 
Tallow exports, 1901, 800; 1902, 864; 1903, 693; 1904, 734; 1905, 775. 
Tampico, export of agave fiber, note, 1902, 318. 

fiber, remarks, 1903, 397. 
Tan extracts, investigations, note, 1902, 39, 
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Tanagers, mountain, flight in 1896, remarks, 1904, 242. 
Tanbark, injury by round-headed borer, note, 1904, 385. 

insect injuries and prevention, 1904, 398. 
Tangelo, derivation of word and description, 1904, 235. 

loose-skinned citrus fruit, new group, discussion, 1904, 235-238. 
uses and advantages over pomelo, 1904, 237. 

Tangerine, crossing with pomelo and orange, notes, 1904, 122. 
‘ new, general qualities and advantages, 1904, 239-240. 

oranges, new, discussion, 1904, 238-240. 
Tannin, grape seed, note, 1904, 378. 

role and occurrence in tissues of oaks, 1902, 329. 
Tannins, content in several kinds of wood and bark, 1902, 323, 324, 325, 326, 327, 328. 
Tapeworms as parasites, remarks, 1905, 140. 

danger to man, prevention, 1905, 161. 
herbivorous animal, pollen of life history, 1905, 161. 
transmission to man by dogs, 1905, 157-160. 

Tar oil, conditions for use in preservation of timber, 1903, 432, 435. 
timber preservation, use of vat, notes, 1903, 433, 436, 437, 489, 440. 

Tariff limitations, foreign trade, 1905, 102. 
on Angora-goat products, notes, 1901, 281, 284. 

Tariffs of foreign countries, compilation of information, 1903, 71. 
Taro diseases, Hawaii, investigations and experiments, 1901, 74; 1902, 104; 1903, 89. 

falling off in production in Hawaii, note, 1901, 518. 
Tartar, cream, production and use, notes, 1904, 379. 
Tassels of corn, removal in seed breeding and selection, 1902, 548. 
Taytor, Wituiam A., article on ‘“Little-known fruit varieties considered worthy of 

wider dissemination,’’ 1901, 381-392. 
“Promising new fruits,’’ 1902, 469-480; 1903, 267-278; 

1904, 399-416; 1905, 495-510. 
Tax for maintenance of roads, remarks, 1901, 411. 
Tea, American, production, remarks, 1901, 33; 1902, 31; 1903, 43; 1904, 30; 1905, 49. 

as a promising tropical crop, remarks, 1901, 366. 
apevine leaves, use in making, 1904, 364. 

imports, 1901, 798; 1902, 861; 1903, 689; 1904, 730; 1905, 771. 
LOpUres importation, legislation and inspection for prevention, 1904, 151-152. 
value and use as food, 1902, 404. 

Teachers, agricultural, lack; requisites, 1903, 441, 445-446. 
and parents, union for improvement of schools, 1901, 152. 
Association, organization, remarks, 1901, 153. 
country, remarks, 1901, 142. 

Teaching of agriculture, syllabus for college course, remarks, 1901, 77. 
Team, distance traveled in day’s hauling, 1904, 335. 
TEELE, R. P., article on ‘‘ Preparing land for irrigation,’’ 1903, 239-250. 

statement of advance of water control in irrigation in 1905, 1905, 649. 
Telegraph, electro-magnetic, relation to meteorology, 1903, 109. 

poles, preservative treatment, 1903, 439. 
service, distribution of forecasts and warnings, and weather reports, 1904, 

16, 18-19. 
Telegraphy, wireless, transfer of work to Navy Department, 1904, 17. 

Weather Bureau research and use, 1901, 17. 
Telephone in Weather Bureau station, use, 1903, 117. 

poles, cost, treated with preservative and untreated, 1905, 459. 
demand, 1905, 455. 
durability, increase, article by Henry Grinnell, 1905, 455-464. 
number required, 1905, 456. 
tests of preservatives, 1905, 462-464. 
treatment with preservatives, three methods, 1905, 461-462. 

service, distribution of forecasts and warnings, 1904, 16. 
Telethermograph, weather station, remarks, 1903, 113. 
Temperature changes caused by Chinook winds, 1901, 558. 

conditions of Upper Lake regions, 1902, 126. 
effect on sugar content of beets, 1901, 312. 
for keeping-apples, remarks, 1903, 230. 
high, of flour at mixing, effect on bread, 1903, 351. 
human body, daily variation, note, 1904, 218. 
Manila, notes, 1901, 519. 
relation to migration of birds, 1903, 382-383. 

storage of fruits, 1904, 44, 45; 1905, 355-356, 
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Temperature tables, diagrams, and notes, 1901, 641-665; 1902, 693-713; 1903, 526-549; 
1904, 556-580; 1905, 580-602. 

See also Weather. 
Temperatures, centigrade and Fahrenheit, conversion, 1902, 755. 

freezing in South and effect on citrange, 1904, 231-233. 
human, results of calorimeter investigations, 1904, 218-220. 
low, in Upper Lake States, cause, 1902, 130. 
mean, Maximum, and minimum, tables for Lake region, 1902, 128. 

Tenancy, farm, effect on crop rotation, 1902, 530. 
Tennessee, castor-oil industry, notes, 1904, 295, 296. 

cotton consumption, discussion, with historic notes, 1903, 473-474. 
East, consolidated school, teaching of agriculture, 1905, 258-262. 
farm lands, prices, 1905, 527. 
forest management, note, 1902, 37. 
practical road building, article by Sam C. Lancaster, 1904, 323-340. 
soil survey for tobacco, 1901, 125. 
soils, areas surveyed, 1905, 619. 

Tent caterpillar, forest, in 1902, remarks, 1902, 732. 
cloth, use of mohair, note, 1901, 283. 

Teosinte grass seed, growing and handling, 1901, 248. 
Termites, injuries to timbers, ties, etc., 1904, 389-390. 
Tern, breeding grounds, 1905, 88, 561. 

diminution of numbers, note, 1902, 207. 
Terraces, objections to use on farms to prevent erosion, 1905, 195. 

prevention of soil erosion, 1903, 176, 178-180. 
Terry apple, value, origin, description, advantages, synonyms, 1903, 270-271. 
Test, tuberculin, for tuberculosis, article by D. E. Salmon, 1901, 581-592. 
Tests, beet seed, 1904, 348-349. 

chemical, in growing beet seed, 1904, 344, 345. 
corn. planter and windmill, remarks, 1904, 112. 
cotton-seed oil, failure and success, 1904, 359-360. 
laboratory, for beet seed, 1904, 349. 
physical, of road material, 1904, 332. 
variety, work against cotton boll weevil, 1904, 498. 

Texas Agricultural College, cooperation in work on cotton, 1904, 33. 
divisions, 1905, 213-217. 

biological field work completion, 1905, 84. 
boll weevil, continuance of danger, remarks, 1904, 80-81. 

invasion, 1901, 369. 
need of law and commission for control, 1904, 204. 
problem, special features, 1904, 200, 201. 

breeding new types of cotton, 1904, 34. 
cotton consumption, notes, statistics, 1903, 475, 476. 

production, comparison with Louisiana, 1904, 197. 
damage by boll weevil, 1903, 205, 206, 207-208. 
explanation of size, 1904, 195-197. 

demonstration farm work against boll weevil, 1904, 78-79, 506, 507. 
diversified farming, article by C. W. Warburton, 1905, 212-218. 
early cotton, possible adaptation of Guatemalan variety, 1904, 480. 
east, crops and conditions for diversified farming, 1905, 214. 
example of early maturing of cotton, 1901, 377. . 
Experiment Station, feeding experiment with rice for cattle, 1904, 536-537. 
farm lands, prices, 1905, 528. 
farmers, cooperation with Department in cotton cultivation, 1904, 32. 

institute work against cotton boll weevil, 1904, 508. 
organizations, note, 1904, 494. 

fever, cattle, discussion; shipment, new regulation, 1903, 505-506. 
exception to law for shipment of live stock, 1903, 494. 
investigations, 1905, 25. 
measures for protection and supervision, 1901, 20, 21; 1903, 19-20; 1905, 

19-20. 
parasitic protozoans in blood as cause, 1905, 164, 165. 
protection of cattle, remarks, 1902, 603. 
study and experiments for suppression, 1905, 171. 
ticks. See Ticks, Texas fever. : 

future spread of Mexican cotton boll weevil, 1901, 374. 
hemp growing, note, 1901, 542. 
introduction of kelep, 1904, 484-485. 
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Texas irrigation in rice growing, 1901, 87. 
laws on capture and sale of water fowl, note, 1904, 89. 
life zones, crop belts, 1901, 108. zi 
need of diversification of crops, 1901, 378. 
note on introduction of Kiushu rice, 1901, 126. 
northeastern, diversified farming, article by D. A. Brodie, 1905, 207-212. 
origin of Headlight grape, note, 1903, 276. 
payment of bounties for destruction of Mexican cotton boll weevil, 1901, 380. 
prairie dogs, proposed law, 1901, 269. 
progress in rice growing, remarks, 1902, 226. 
proposed investigation of Cuban tobacco growing, 1901, 56. 
public control of irrigation, 1901, 682. 
regions of work against cotton boll weevil, 1903, 209, 210. 
rice growing progress remark, 1902, 226. 
root rot, prevalence, 1905; 1905, 603, 604, 610. 
soil survey for growing Cuban tobacco, 1901, 125. 
soils, areas surveyed, 1905, 619. . 
south, crops and conditions for diversified farming, 1905, 216. 
southwest, crops and conditions for diversified farming, 1905, 217. 
tea farm, proposed establishment, 1902, 31. 

growing investigations, 1904, 30. 
tobacco, favorable reports and prices, 1904, 75. 

problem, study, 1902, 75. 
soils, Soils Bureau studies, 1905, 73. 

Victoria County, increase of cotton production under weevil ravages, 1903, 209. 
western, adaptability of Guatemalan cotton, 1904, 480. 
windbreak, 1904, 265. 
work against Mexican cotton boll weevil, 1902, 84. 

Text-books and methods in agricultural education, 1904, 98. 
Textile products from agaves, discussion, 1902, 318-320. 
Thaw, spring, relation to floods in rivers, note, 1901, 478. 
Thaxter, Dr. Roland, work on fungi, Entomophthoree, note, 1901, 459. 
Thayer, Abbott H., efforts for protecting breeding grounds of sea birds, 1902, 216. 
Thermometer, kind used for human temperature in calorimeter experiments, 1904, 

281 
relation to meteorology, weather stations, 1903, 109, 113. 

Thinning forest plantations on farm, 1904, 268. 
fruit growing, commercial, directions, 1904, 176. 
sugar beets, difficulty, remarks, 1903, 406. 

THompson, GEorGE FayeEtrE, article on ‘‘Distribution and magnitude of poultry 
and egg industry,’’ 1902, 295-308. 

“Mohair and mohair manufactures,” 1901, 
271-284. 

Valley, Big, reservoir, remarks, 1901, 422. 
Thorn-headed worms, transmission, 1905, 155. 
Thoroughbred, relation to English horses, etc., 1904, 532. 
Thrashing seeds of several important crops, notes, 1901, 236, 239, 241, 242, 243, 244, 

245, 246, 247, 248, 249, 250, 251. 
Thread worms, transmission to dogs by mosquitoes, 1905, 155. 
Thrush, russet-back, eating of fruit, 1904, 251. 
Tick, cattle, cause of Texas fever, 1903, 505. 

relation to cattle industry in South, 1904, 190. 
chicken, transmission of disease, 1905, 165. 

Ticks, cause of splenetic or Texas fever, work, control, note, 1903, 505, 506. 
parasites of animals, discussion, etc., 1905, 140, 144, 145. 
Texas fever, dipping cattle in mineral oil for destruction, 1903, 20. 

life history, etc., 1903, 505, 506; 1905, 145-146. 
Tidal marshes, reclamation, notes, 1904, 110. 
Ties, cutting rules, work at Sewanee, Tenn., 1901, 474. 

railroad, preservative treatment, 1903, 434, 437, 438, 439. 
Tillage, importance in fruit growing, 1904, 174. 

influence on water-soluble content of soil, 1903, 174. 
See also Cultivation. 

Tillers, relation to growth of grain, 1905, 472. 
Timber culture. See Forest planting. 

decay, prevention, 1905, 36. 
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Timber destruction by beetles, notes, 1902, 265, 269. 
increase of danger from Mexican cotton boll weevil, 1901, 378. 

effect of moisture on strength, 1902, 537. 
experiments, practical results, 1904. 458-460. 
exports, 1903, 694; 1904, 735; 1905, 776. 
forest and construction, decay, remarks, 1902, 19. 

diseases, remarks, 1901, 24. 
gains in density and quality in Nebraska, 1901, 209. 
growth at high elevations, note, 1901, 533. 
imports, 1903, 685; 1904, 726; 1905, 766. 
meee by Black Hills pine-destroying beetle, characteristic features, 1902, 

kinds picemel for telephone poles, 1905, 455-458. 
losses by leaving on ground in logging, 1905, 486. 
mature, protection in slash burning, 1904, 138-139. 
Nebraska, gains in density and quality, 1901, 209. 

natural and planted, value, 1901, 210-215. 
planted, area, note, 1905, 183. 

commercial and esthetic value, 1901, 212, 213. 
resources, article by William L. Hall, 1901, 207-216. 

owners, relation to protection from fire, 1904, 137. 
Philippines, cutting and sales under Spanish rule, 1901, 524. 
preservation and seasoning, 1902, 724; 1903, 32, 439. 

cost of various treatments, 1903, 434-440. 
plants, discussion, 1908, 427, 433. 
recent Prepress article by Hermann von Schrenk, 1903, 427-440. 
strength and mechanical properties, remarks, 1904, 60. 
vat for use of corrosive sublimate, 1903, 432. 

round, requisites for preventing insect injuries, 1904, 393-394. 
with bark on, danger from insects, 1904, 391. 

sales from forest reserves in 1905, 1905, 638, 640. 
seasoning and preservation, tests, note, 1902, 724. 
selection for bridges used in logging, 1905, 492. 
strength, tests, 1904, 60-61. 
structural, preservation, 1903, 439. 
testing, foundation of modern work, 1902, 533. 

size of sticks in tests, remarks, 1902, 535. 
United States, outline, 1902, 534-536. : 

tests of physical properties, article by F. E. Olmsted, 1902, 533-538. 
usefulness, note, 1905, 54. 

treatment for preservation, cost, etc., discussion, 1903, 427-440. 
trees, species for planting in Middle West, 1904, 264. 

studies, note, 1904, 53. 
value and marketing, charges, 1904, 136-137. 
values, determination, article by Edward Braniff, 1904, 453-460. 
virgin, fire losses in California, 1904, 135-136. 
worms, injuries to logs and timbers, 1904, 386-387. 

oak and locust, 1905, 632. 
oak and chestnut, description, life history, injuries, 1903, 323-325. 

See also Forest, Lumber, and Tree. 
Timbers and woodwork, finished, insect injuries, 1904, 396-397. 

inferior, preservation, available supply, with map, 1903, 53, 428. 
mechanical and physical tests, remarks, 1904, 591. 

Timothy and clover, growing and use on live-stock farm, 1902, 356. 
beneficial effect of roots in soil, note, 1903, 168. 
improvement by selection and by hybridization, suggestion, 1901, 222. 
jointworm, danger and repressive measures, 1905, 473. 
seed, crops of several States, statistics, 1901, 234. 

exports, 1901, 804; 1902, 869; 1903, 699; 1904, 740; 1905, 780. 
growing and handling, 1901, 244. 
wholesale prices, 1901, 770; 1902, 830; 1903, 658-659; 1904, 698-699; 

1905, 730-731. 
varieties, note, 1904, 39. 

Tit, least, California, enemy of olive scale, 1901, 109. 
Title to lands in United States, limitation laws, etc., 1902, 750-751. 
Titmice, eating of noxious insects, 1904, 253. 
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Tobacco, adaptation to soil and climatic conditions, 1904, 437-439. 
and sulphur sheep dip for scab disease, approval, 1903, 500. 
Argentine, 1904, 284-285. 
auction of Sumatra leaf in Connecticut, remarks, 1902, 70-71. 
breeding investigations, remarks, 1904, 46. 
change of type by change of soil, example, 1904, 438-439. 
Connecticut, need of vetch for soil improvement, 1905, 295. 

Sumatra record and progeny notes, 1904, 450, 451. 
crop and weather, notes, 1902, 703, 705; 1908, 529-542; 1904, 563, 570, 571, 

573; 1905, 586, 598. 
rotations in several States, 1902, 524. 
value, 1905, 11. 

crossing, effecis, 1905, 386. 
Cuban and other, soil survey in Texas, California, and other States, 1901, 125. 

See also Cuban tobacco. 
cultivation, Virginia, opportunities for improvement, 1905, 227. 
culture improvements, curing, etc., 1905, 416-417. 
cured, damage by insects, 1904, 473-474. 
curing, relation of weather, 1905, 229. 

Virginia, discussion, 1905, 228. 
dark fire-cured, of Virginia, possibilities for improvement, article by 

George T. McNess and E. H. Mathewson, 1905, 219-230. 
disease, new, remarks, 1904, 37. 
diseases, 1901, 671; 1902, 718; 1903, 554; 1904, 585; 1905, 608. 
disease-resistant strains, 1904, 450-451. 
dust, use against peach aphis, 1905, 344. 
effect of common salt on soil, 1901, 165. 

lack of phosphoric acid, note, 1901, 166. 
experiments in Hawaii, 1903, 90, 699. 
experts, conference, 1902, 75. 

offers of liberal pay, 1901, 114. 
exports, 1901, 805; 1902, 869; 1903, 699; 1904, 740; 1905, 781. 

remarks, 1903, 482, 485. 
farms, increase in value, 1905, 20. 
fertilization, note, 1905, 385. 

remarks, 1905, 382. 
filler, districts, investigations, 1902, 75. 
flowers, selection for seed production, 1904, 448. 
growers, proposed soil survey in Florida, 1902, 53. 

soil survey in Pennsylvania, 1902, 62. 
growing, conditions, 1904, 436-437. 

in Hawaiian Islands, 1901, 511, 514. 
imports, 1901, 798; 1902, 861; 1903, 689; 1904, 730; 1905, 771. 
improvement by breeding and selection, article by Archibald D. Shamel, 

1904, 435-452. 
crossing varieties, 1904, 452. 
seed plant selection, 1905, 296. 

methods of selection, 1904, 447-448. 
improvements, some possible, 1904, 442-447. 
in New York, soil survey, results, 1902, 74. 
inbreeding, beneficial effect, 1905, 386-388. 
insect damage, note, 1904, 469. 
investigations, Soils Bureau; remarks by Secretary, 1901, 40, 41, 47, 53, 56; 

1902, 70-77; 1903, 65-67; 1904, 75-78; 1905, 64, 65, 73-74. 
leaf, importance of size, 1904, 445-446. 
leaves, variations in number, shape, and size, 1904, 443-445. 
manufacturers, influence of requirements, 1904, 446. 
marketing, 1905, 230. ‘ 
mosaic disease, notes, 1901, 171, 176. 
plant, fertilization, importance in seed selection, 1904, 447-448. 
planting, etc., 1903, 1903, 529, 530, 533, 534, 536, 537, 538, 541. 
pans, selection in seed bed, 1904, 442. 
orto Rico crop, 1901, 506. 

notes, 1904, 103. . 
production and sale under government monopoly in the Philippines, 1901, 

521. 
regions, soil survey, discussion, 1901, 124. 
relation of potash to burning quality, 1901, 164 
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Tobacco, ripening, variation in manner, 1904, 446. 
sales in United Kingdom and Germany, competitors, 1903, 488, 490. 
seed, Department distribution, method, 1904, 448, 449. 

prowing and handling, 1901, 250. 
ack of reserve food, note, 1901, 176. 
Leh and heavy, apparatus for separation, 1904, 441. 
plants, test, record, etc., 1904, 449-450. 
saving under bag, 1904, 448-449. 
studies and experiments, 1901, 56. 
value of size and weight, 1904, 440-442. 

shade-grown Sumatra, opinions of cigar manufacturers, 1902, 71-73. 
soil survey in Maryland, 1901, 126. 

New York, 1902, 60. 
me _ Pennsylvania, 1902, 62. 

soils, investigations by Soils Bureau, remarks by Secretary, 1901, 40, 41, 47, 
58, 56; 1902, 70-77; 1903, 65-67; 1904, 75-78; 1905, 64, 65, 73-74. 

Texas, Soils Bureau studies, 1905, 73. 
stalk weevil, in 1902, remarks, 1902, 732. 
statistics: acreage, production and value, 1901, 758; 1902, 819; 1903, 648; 

1904, 688; 1905, 714-717. 
stored, damages by insects, 1905, 1905, 630. 
suckers, variation in number, 1904, 445. 
Sumatra, introduction as crop in United States, 1902, 595. 

note on introduction in Connecticut Valley, 1901, 118. 
pene of growing in Pennsylvania, New York, and Wisconsin, 

, 74. 
shade experiments, in Connecticut, financial success, 1902, 73. 
soil survey in New York, 1902, 60. 

thrips, damage, study and remedy, 1905, 631. 
tropical crop, 1901, 366. 
types for plug wrapper and Austrian export uses, 1905, 221. 
unmanufactured, trade, international, 1900-1905, 1905, 715. 
Virginia types, 1905, 219. 
water, use against peach scale, 1905, 343. 
wrapper leaf, production and prices in Connecticut, 1904, 76-77. 
yield increase, relation to quality, note, 1905, 224. 

per acre, notes, 1905, 220, 223. 
Tobaccos, export, improvement, remarks, 1904, 77-78. 

fine leaf, market problem, remarks, 1904, 77. 
Toll-road system relation to early road improvement, remarks, 1903, 453. 
Totman, L. M., article on “Detection of cotton-seed oil in lard,’ 1904, 359-362. 
Toluca Valley, growth of pulque maguey, note, 1902, 315. 
Tomato diseases, 1901, 670; 1902, 717; 1903, 553; 1904, 585; 1905, 608. 

fertilizer formula for greatest yield, 1902, 569. 
injury by use, practices in using, 1902, 568. 

overfeeding, small danger, 1902, 567. 
Tomatoes as a special crop, fertilizers, 1902, 566-569. 

color and form, influence on demand, 1904, 427. 
fertilizer formule, 1902, 566-569. 
yields under irrigation in Utah, 1901, 429. 

Tongueworms, parasites, transmission, 1905, 147-148. 
Tools. See Implements. 
Top working, method of testing new varieties of fruits, value, 1903, 267, 268. 

See also Grafting. 
ToumEy, James W.., article on ‘‘The relation of forests to stream flow,’’ 1903, 279-288. 
TownsEnp, C. O., article on ‘‘ Relation of sugar beets to general tarming,’’ 1903, 399-410. 
Toxic salts in irrigation waters, remarks, 1902, 290. 
Trabut, Dr. Louis, crossing of tobacco, 1904, 452. 
Traction engines, travel, amount of work, and cost of work per day, 1904, 336-337. 
Tracy, J. E. W., article on ‘‘Sugar-beet seed breeding,’’ 1904, 341-352. 
Trade boards, list for United States, 1901, 696. 

foreign, farm products, discussion by Secretary, 1904, 12-13. 
Tramp, labor for roads, note, 1903, 462. 
Transportation, exports, 1905, 102. 

facilities for fruit, need of improvement, 1905, 357. 
free for public school pupils, 1901, 143. 
freight rates, 1901, 788-791; 1902, 849-852; 1903, 676-679; 1904, 717- 

720; 1905, 756-760. 
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Transportation, fruit, causes of losses, 1905, 351-352. 
‘ risks, 1905, 350. 

grain, live animals, meats, etc., 1901, 788-791; 1902, 849, 851, 852; 
1903, 676, 678, 679; 1904, 717-720; 1905, 756-760. 

on the farm, 1901, 690. ; i 
passenger rates, 1901, 791; 1902, 852; 1903, 679; 1904, 720; 1905, 759. 
rates, statistics, 1901, 788-791; 1902, 849-852; 1903, 676-679; 1904, 

717-720; 1905, 756-760. . 
Trapping pine-bark beetle and its broods, remarks, 1902, 275. 
Travel in scenic regions of United States, improvement of accommodations, 1901, 

537. 
Treasury Department, cooperation of Bureau of Chemistry, 1902, 78. 

work of Bureau of Chemistry, 1901, 62. 
Secretary, relation to food inspection, 1904, 152, 153, 154, 155, 156. 

Tree areas of Nebraska, remarks, 1901, 208. 
forest, need of planting, reserves, 1901, 216. 
pests, work for control, note, 1902, 85; 1903, 75; 1904, 83; 1905, 79-80. 
planting, commercial considerations determining practicability, 1902, 133. 

farm, damage by improper location of groves, 1904, 258. 
relation to snowdrifts, 1904, 267. 

historic trees, plans, 1902, 30. 
Nebraska, discussion, Government interest, 1901, 210, 215. 
on abandoned farm lands, protection from fire, etc., 1902, 136. 

plains, note, 1901, 63. 
plans for several States, 1903, 51-53. 
time, 1905, 186. 
work of Bureau of Forestry, 1901, 66; 1902, 40; 1905, 53. 

: See also Arbor Day; Forest. 
Trees, esthetic value, 1902, 501. 

and shrubs, arrangement for home adornment, 1902, 506. 
apple, preparation of soil for planting, 1901, 595. 
arrangement for home adornment, 1902, 506. 
attacked by pine-bark beetle, list, 1902, 272. 
broadleaf, growing seedlings for planting, 1905, 190-192. 
commercial, study, remarks of Secretary, 1901, 65; 1902, 39; 1904, 59. 
damage by meadow mice, 1905, 369. 
dead, breeding place of oak-timber worm, 1903, 324. 
deciduous, use in home adornment, details, 1902, 510-513. 
destruction in careless logging, 1905, 486. 
effect in preventing washing of soil, 1901, 334. 
farm planting, selections, and methods recommended, 1904, 263-266. 
fence line, objection, 1904, 266. 
forest, diseases, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1905, 610. 

injurious insects; 1901, 676, 677; 1902, 727-733; 1903, 563-566; 1904, 
602-605; 1905, 631-632. 

fruit, winter-killing, remarks, 1904, 36. 
girdled, and windfalls, use in logging, 1905, 491. 
growing for forest planting, article by E. A. Sterling, 1905, 183-192. 
hardwood, growing for forest planting, 1905, 191. 

insect injuries, article by A. D. Hopkins, 1903, 313-328. 
immunity from damage by sheep on Western ranges, note, 1901, 345. 
insect injuries causing death, discussion, 1903, 314-323. 

during several stages of growth, 1905, 250-253. 
kinds attacked by pine-destroying beetle of Black Hills, 1902, 277. 

in forest at Sewanee, Tenn., 1901, 472. ° ; 
planted in Illinois, with comparison of results, 1904, 257-258. 

law for planting on highways, Connecticut, note, 1903, 569. 
logging, necessity for knowledge of seed habits, 1901, 474. 
moth injurier, 1905, 125, 126, 130. 
nut, diseases, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1906, 610. 

injurious insects, 1901, 676-677; 1902, 727-733, 1903, 564-565; 1904, 602- 
605; 1905, 636. 

on streets, lack of air, food, and water, note, 1901, 160. 
orchard, top working, article by G. Harold Powell, 1902, 245-258. 
ornamental, in nursery at Arlington farm, 1903, 41. 
relation of size to quality of lumber, 1904, 453-460. 
5 time of felling to insect injuries, 1904, 391, 393. 
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Trees, shade, diseases, 1901, 672; 1902, 718; 1903, 555; 1904, 586; 1905, 610. 
injurious insects, 1901, 676, 677; 1902, 727-733; 1903, 564-565; 1904, 

602-605; 1905, 635. 
species and arrangement in wind-break, 1904, 265. 

favored in selection of seed trees at Sewanee, Tenn., 1901, 474. 
. making up new growth in Nebraska, 1901, 209. 

timber, some susceptible of preservative treatment, 1903, 427. 
valuable dissemination by Department, 1901, 38. 
young, growing for forest planting, article by E. A. Sterling, 1905, 255-270. 

protection from mice and rabies, 1901, 603. 
top working, details, 1902, 250. 

See also Forest; Plants; Timber. 
Trematoda. See Flukes. 
Trial grounds, Department, seed testing, etc., 1905, 304. 
Trichinella spiralis, transmission and danger to man, 1905, 152-155. 
Trichinosis in Germany, 1905, 29. 
Trifoliate orange, description, use in breeding citrus fruits, 1904, 224-227. 
Trifolium spp., fertilization, notes, 1905, 385, 386. 
Trolley, railroad lines, extension, growth of rural population, 1903, 455. 
Tropical agriculture, mistakes of enterprises, 1901, 352. 

problems in new tropical territory, 1901, 28. 
promising crops, 1901, 353. 

countries, food investigations, need, 1902, 109. 
fruits and plants, work at Porto Rico Experiment Station, 1903, 90. 

diseases, 1905, 1905, 606. 
islands of the United States, agriculture, article by O. F. Cook, 1901, 349-368. 
vegetables, growing in Porto Rico, notes, 1904, 103. 

Tropics, improvement of health conditions, 1901, 349. 
pond study of food supply and consumption, 1901, 83. 

Trotter, foundation of American breed of horses, 1904, 531-533. 
Trotting horse, development, note, 1901, 219. 
Trouvelot, Prof. L., gipsy-moth introduction into United States, 1905, 123. 
Truck gardening, business suggestions, 1904, 164, 165, 167. 

crops, diseases, 1901, 670; 1902, 717-718; 1903, 552-554; 1904, 584-585; 1905, 606- 
608. 

in Yazoo region of Mississippi, note, 1901, 128. 
insects injurious, 1901, 675; 1902, 727-732; 1903, 563-566; 1904, 601-605; 

_ _ 1905, 629-630. 
investigations, 1903, 77. 

notes, 1905, 196. 
statistical investigation, prospective, 1904, 91. 

farming, use in work against boll weevil, 1904, 505. 
gardening, suggestions, 1904, 164, 165, 167. 
growers, need of organization, 1904, 187. 
growing, relation to diversified farming in South, 1905, 203. 
lands, New Jersey, soil survey, 1901, 127. 
soils, surveys, remarks, 1905, 65. 

Truckers, advantage of sand-clay road, Newbern, N. C., 1903, 264. 
Trucking, development and needs, 1904, 186-187. 

See also Gardening. 
True, A.C., article on ‘‘ Progress in secondary education in agriculture,’’ 1902, 481-500. 

‘Some problems of the rural common school,’’ 1901, 133-154. 
Rovney H.., article on ‘Cultivation of drug plants in the United States,’ 1903, 

337-346. 
“Progress in drug-plant cultivation,’’ 1905, 533-540. 

Trypanosomes, transmission by flies, 1905, 166. 
Tsetse fly, bite, cause of fatal effect, 1905, 166. 

disease spread among cattle, 1901, 190. 
Tsuga heterophylla, chemical study of wood and bark, 1902, 322. 
Tubercles, nitrogen-gathering, microscopic appearance and effect, 1902, 338. 
Tuberculin, distribution, note, 1901, 21; 1904, 23. 

test, effect on tuberculous cattle, 1901, 591. 
efficacy and question of error, 1901, 583, 584. 
for tuberculosis, article by D. E. Salmon, 1901, 581-592. 
general conclusions, 1901, 591. 
imported animals, 1901, 20. 

pure-bred cattle, 1901, 20. 
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Tuberculin test in practice, remarks, 1901, 582. 
tests, conclusions of authorities, 1901, 586. 

Tuberculosis, animal, bad ventilation of barns as cause, 1904, 110. 
investigations, remarks of Secretary, 1901, 21; 1903, 21; 1904, 

23; 1905, 28. 
cattle, experience of State authorities in suppression, 1901, 588. 
liability of Danish cattle, remarks, 1902, 147. 
prevention of importation of cattle, 1902, 14. 
tuberculin test, article by D. E. Salmon, 1901, 581-592. 

Tuberculous cattle, effect of tuberculin test, 1901, 592. 
Tubers, necessity for care in resting period, 1901, 172. 
Tulip poplar, injury by Columbian timber beetle, 1903, 327-328. 

tree, propagation of seed, conditions, 1901, 473. 
use in home adornment, details, 1902, 512. 

Turkeys, production in United States, 1902, 301-303. 
use in destruction of cotton boll weevil, notes, 1904, 479, 480. 

Turnpike commission, control of roads in South Carolina, 1901, 330. 
Turnstone, migration, length, note, 1903, 376. 
Turpentine adulteration, discussion, 1902, 331-332. 

cup-and-gutter system of collecting, 1902, 724; 1903, 47; 1904, 57, 590. 
exports, 1903, 694; 1904, 735; 1905, 776. 
oil, description, tests of adulteration and uses, 1902, 332. 

Tussock moth, occurrence, and control by parasites, 1905, 130. 
Twig-borer, peach, description, life history, remedies, etc., 1905, 345. 
Twine, fibers for manufacture, notes, 1903, 392, 393, 394, 395, 396, 397. 
Two-spotted pine weevil, injuries in forest reproduction, 1905, 254. 
Typhoid-fever bacteria, destruction by copper sulphate, 1904, 51. 
F conditions in country and city, 1901, 177. 

means of prevention of spread, 1901, 185, 186. 
source and protection, 1901, 178. 

Uz 

Uncompahgre Canyon, remarks, 1901, 539. 
United Kingdom, customers for agricultural products, remarks, 1901, 105. 

exports of United States farm surplus, 1903, 484, 485, 
horses, 1904, 530-531. 

market for farm products, competitors, 1903, 485-488. 
trade in oil-producing seeds and nuts, 1903, 417-418. 

Universities, schools of agriculture, discussion, 1902, 487-489. 
University Domain, Sewanee, Tenn., net results of logging, 1901, 475, 476. 

of the South, plan for conservative lumbering, 1901, 471. 
Upland cotton, American varieties, production, prices, qualities, uses, 1903, 388-389. 

new long staple, growing, article by H. J. Webber, 1903, 30, 121-136. 
See also Cotton. 

Urine in water, chlorin as evidence, remarks, 1902, 283. 
Uroglena, pollution of drinking water, discussion, 1902, 182-184. 
Urosigalphus armatus, enemy of nut weevil, 1904, 304. 
Utah, alkali lands, reclamation, demonstrations, 1903, 63. 

drainage for overirrigation, 1904, 109. 
Experiment Station, cooperation in reclaiming alkali soil, 1901, 51. 

study of dry farming, 1902, 96. 
irrigation, public control, 1901, 682. 

reservoirs, discussion, 1901, 428. 
leveling land for irrigation by raising crop, 1903, 243. 
reclamation of alkali land, progress, 1904, 73. 
results of soil survey, 1901, 46. 
silk growing, work of ladies’ association, 1903, 143. 
soils, areas surveyed, 1905, 619. 
sugar-beet seed, production, 1904, 28. 

See also Salt Lake. 

V. 

Vaccination, prevention of Texas fever and anthrax, 1901, 21. 
Vaccine, blackleg, distribution, 1902, 14; 1904, 24; 1905, 25. 
‘Vacuum steam process, treatment of wood for preservation, 1908, 436. 
Vagrancy laws, relation to road building, note, 1903, 462. 
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Values, crop, in order of production, 1905, 10-11. 
Vanilla as a promising tropical crop, 1901, 366. 
Vat for treatment of timber for preservation, 1903, 432, 433. 
Veal, comparative food value of cuts, remarks, 1902, 393. 

importance in French cattle industry, note, 1902, 147. 
Vegetable and fruit garden combined, remarks, 1901, 443. 

crops, diseases, 1901, 670-671; 1902, 717-718; 1903, 552-554; 1904, 584-585; 
_ 1905, 606-608. 
insects injurious, 1901, 675; 1902, 726-732; 1903, 563-566; 1904, 601- 

605; 1905, 629-630. 
diet, remarks, 1902, 388. 
diseases, control, 1905, 35. 
farms, increase in value, 1905, 20. 
foods, value and use as nutrients, 1902, 397-404. 
gardening, development and needs, 1904, 186-187. 
growing as specialty in farming near city, remarks, 1904, 165-166. 
oils and fats, value and use as food, 1902, 402. 

discussion, 1903, 412-413. 
seed, miscellaneous distribution, 1903, 24. 

three essentials provided for in distribution, 1901, 38. 
seeds, Congressional distribution, 1905, 305-306. 
trial grounds, Department, 1905, 304. 

Vegetables, Alaska, notes, 1904, 99. 
cover crops for orchards, 1902, 614. 
diseases, 1901, 670-671; 1902, 717-718; 1903, 552-554; 1904, 584-585; 1905, 

early, introduction into Hawaii, 1901, 511. 
experimental growing in Yukon Valley, 1901, 69. 
ae 1901, 805; 1902, 869; 1903, 699; 1904, 741; 1905, 781. 
field and garden, diseases in 1904, 1904, 584-585. 
forcing in field and under glass, remarks, 1902, 599. 
fruits, and nuts, value and use as food, 1902, 402. 
growing as an industry in the Tropics, 1901, 367. 

in Alaska, notes, 1904, 99, 100. 
insects, injurious, 1905, 629-630. 

remarks, 1904, 82. 
Philippines, poor quality, 1901, 520. 
Porto Rico, possibilities, 1901, 520. 
several, color, etc., influence on demand, 1904, 427-428. 
use as food, value, 1902, 402. 

Vegetation, effects of various salts, remarks, 1902, 289. 
Velvet bean seed, growing and handling, 1901, 242. 

beans, use as cover crop in peach orchard, 1902, 617. 
Ventilation, farm barn, 1904, 110. 

problems, data obtained in calorimeter experiments, 1904, 216-218. 
Vermont, roads, legislation, 1905, 627. 

soils, area surveyed, 1905, 619. 
Vessel and wreck reporting, service, reorganization, 1904, 18. 
Vessels, inspection for carrying live stock, 1902, 13, 835. 

of Pacific coast grain fleet, nationality and tonnage, 1902, 574. 
‘types and statistics, 1901, 573. 

Vetch, hairy, seed growing and handling, 1901, 242. 
in young peach orchard, 1902, 616. 
winter crop in South, remarks, 1902, 722. 

need for Connecticut tobacco lands, 1905, 295. 
use in improvement of cotton land, 1905, 202, 203. 

Veterinarians, State, and live-stock sanitary officers, list, 1901, 628; 1902, 680-682; 

1903, 523; 1904, 553-554; 1905, 577. 

Vicia villosa, hairy vetch; in young peach orchard, 1902, 616. 

Victoria, Australia, study of fungous cultures as insect killers, 1901, 462, 463. 

Vienna, moth parasites, collection and shipment, 1905, 134-135. 

Vine disease, Califortiia, 1903, 33. 
“tears,’’ use in medicine, 1904, 364. 

See also Grapevine. 
Vinegar, exports, 1901, 805; 1902, 870; 1903, 700; 1904, 741; 1905, 782. 

grape, remarks, 1904, 374. 

influence of color on demand, 1904, 424-425. 

quality, relation to sugar content, 1905, 313, 
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Vines, permanent and annual, use in home adornment, 1902, 515. 
Vineyard, cost and returns from acre, 1902, 412. 
Vineyards, California, ravages of quail, 1904, 250. 

wine-making of California, important, with total investment for State, 1902 
Al7. 

See also Grape. 
Violets, soil, feeding, fertilizers, etc., 1902, 560. 
Vireo, red-eyed, migration Central ‘America to British Columbia, 1903, 386. 
Virginia, Appomattox, tobacco experiment, 1904, 78. 

cotton consumption, discussion, with historic notes, 1903, 474-475 
farm lands, prices, 1905, 523. 
results of soil survey, 1901, 48. 
soil survey in apple and peach region of Blue Ridge, 1901, 126. 

surveys for tobacco, 1901, 125. 
soils, areas surveyed, 1905, 619. 

studies of Soils Bureau, 1905, 74. 
tobacco, dark fire-cured, possibilities of improvement, 1905, 219-230. 

Viticultural investigations of the Department, remarks, 1902, 26. 
See also Grape. 

Vole. See Mice, meadow. 
Voluntary observers’ report, Weather Bureau, use in courts, 1903, 310. 

W. 

Wagner, Fritz, aid in moth parasite importation, 1905, 134. 
Wagon stock in rough, insect injuries, 1904, 394. 
Wagons, furniture, etc., insect injuries, 1904, 397. 
Warre, M. B., article on “Cultivation and fertilization of peach orchards,”’ 1902, 

607-626. 
“Fruit growing,’’ 1904, 169-181. 

Walks and drives, masking, in home adornment, 1902, 509. 
relation to planting for home adornment, 1902, 504, 

Walnut, black, comparison with silver maple as to growth, 1904, ‘257. 
planting on farm wood lot, 1904, 260. 

collection, management and planting of nuts, 1904, 260. 
trees, diseases, 1901, 672; 1902, 718; 1903, 55D; 1904, 586; 1905, 610. 

Walnuts, English, bacterial disease, remarks on study and remedy, 1902, 18. 
forest, and shade trees, diseases in 1901, remarks, 1901, 672. ~ 

War Department, work of Bureau of Chemistry, 1901, 62. 
Secretary, request for forest working plans, note, 1902, 38. 

Warble, ox, damage to cattle hides, estimate, 1904, 472. 
Warblers, blue and blackpoll, migration, peculiarities, 1908, 380, 381. 

eating of noxious insects, 1904, 254. 
eggs, ‘collection, note, 1902, 207. 
migration, speed, ete., 1903, 373, 374, 383. 
palm, migration, 1903, 381. 
summer, tmigration, relation to temperature, 1903, 382. 

Warbles, parasites of cattle, remarks, 1905, 144. 
Warsurton, C. W., article on “Diversified farming in Texas,’’ 1905, 212-218. 
Warden, game, Illinois, duties, note, 1904, 519. 
Wardens, game, appointment and duties, 1904, 510, 513. 
‘Warehouse business, cold-storage, development, 1903, 227, 228. 

local, advantages in storage of apples, 1903, 234. 
Warehouseman, relation to fruit storer, 1903, 229. . 
Warehouses at Portland, Oreg., remarks, 1901, B70.' 

San Francisco, remarks, 1901, 568. 
Seattle, remarks, 1901, 572. 
Tacoma, remarks, 1901, 572. 

Warnings, special, and forecasts, Weather Bureau, distribution, 1908, 16; 1904, 16-17. 
storm, cold-wave, frost, flood, Weather Bureau, notes and remarks, 1903, 

109, 110, 117, 118, 119, 120. 
Wash, California, use against San Jose scale, note, 1902, 157. 

lime-sulphur-salt, use against San Jose scale, 1902, 156; 1905, 337. 
usefulness, remarks, 1904, 81, 82, 84. 

surface, and waste of soil, retardation by good drainage, note, 1902, 233. 
Washes, use against peach borer, 1905, 334. 
Washing soil, porosity and granulation as check, discussion, 1903, 163-164, 165, 

prevention, discussion, 1903, 176, T- 180, 
See also Soil washing. 

? 
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Washington, D. C., manual training high school, courses of study, 1902, 483-484. 
experiments with alkali loads, 1904, 73. 
farm lands, prices, 1905, 529. 
forest losses by fire, note, 1904, 134. 
Horace Lee, statistics of visitors in Geneva, Switzerland, 1901, 530. 
public control of irrigation, 1901, 682. 
results of soil survey, 1901, 46. 
roads, legislation and improvement, 1905, 627. 
soils, areas surveyed, 1905, 619. 
sugar-beet seed production, note, 1904, 28. 
tree pest investigation, note, 1904, 831. 

Water, agricultural and insecticide, laboratory, 1903, 57. 
as factor in plant growth, 1901, 172. 
chemical analysis, question of value, 1902, 175. 
conditions favorable to pollution by algee, natural effects of algz, 1902, 180. 
contamination by alga, remarks, 1903, 29. 

work, 1905, 42. 
control, advancement in 1905, statement by R. P. Teele, 1905, 649. 
distribution and use, remarks, 1901, 86. 
drinking, pollution by alge, remarks, 1902, 178, 179. 
duty in irrigation, application to soil, and pumping for crops, 1904, 107. 
effect on sand-clay road and on sand road, note, 1903, 260. 
flow, effect of forest, explanation, 1901, 333. 

of Poudre River, sudden change, 1901, 424. 
for boiler purposes, analysis, discussion, 1902, 293-294. 
rom underground source, difficulty of drainage, 1902, 242. 
in soil, drainage and irigation as factors in regulation, notes, 1902, 232. 
irrigated soils, source and movement, 1902, 237. 
irrigation, distribution, methods and problems, 1904, 106-107. 
laws in several Western States, remarks, 1901, 91. 
methods of application, study, 1904, 1904, 612. 
microscopic study of wholesomeness, history, remarks, 1902, 177. 
movement in soil, effect of cultivation, 1903, 159-162. 
polluting plants other than alge, note, 1902, 184. 
pressure in cells of growing plants, relation of potassium, 1901, 163. 
problems of the West, conclusions of Secretary, 1901, 95. 
purification by green alge, note, 1902, 179. 

investigations, remarks, 1904, 50. 
retting of hemp, 1901, 549. 
rights, conflicting interests of new and old settlers, notes, 1901, 85. 

Western States, study, 1905, 119. 
storage, untenable theory as to snowdrifts, 1901, 335. 
supplies, effect of diatoms, 1902, 182. 

experimental methods for preventing pollution, remarks, 1902, 185. 
pollution by alg, true reason for seeking remedy, 1902, 186. 
public, contamination by algze, article by George T. Moore, 1902, 

175-186. 
supply, estimate of requirements for maturing crops, 1901, 426. 

importance in irrigation system, 1902, 627. 
in irrigated regions, influence on success in agriculture, 1901, 84. 

rivers, gaing and losses, remarks, 1901, 87. 
relation to typhoid fever, 1901, 178. 

underground, use in irrigation, 1905, 431433. 
use by plants, notes, 1901, 156, 157, 158, 159. 
used in growing one crop of corn, estimate, 1903, 180. 

Waterfalls and cascades as scenic attractions, remarks, 1901, 543. 
Waterfowl, Texas, laws on capture, note, 1904, 89. 
Watering chrysanthemums, danger of excess, 1902, 565. 
Watermelon, diseases, 1901, 671; 1902, 717; 1903, 553; 1904, 585; 1905, 608. 
Waterproof character of mohair cloth, remarks, 1901, 283. 
Waters, analysis, and interpretation of results, article by J. K. Haywood, 1902, 283-294. 

for irrigation purposes, discussion, 1902, 286-291. 
mineral, analysis, discussion, 1902, 291-293. : ; 

Watersheds, geology and topography, need of study for river and flood service, 1905, 
237. 

Warxins, J. L., article on ‘Consumption of cotton in the States,” 1903, 463-478. 
“The future demand for American, cotton,’ 1901, 193-206, 
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Wax, grafting, details of making and keeping, 1902, 257. 
production and value, 1901, 784-785. 

Waxy, black, Texas. See Black waxy. 
Wayne, Arthur T., remarks on destruction of woodcock by storm in 1899, 1901, 451. 
Wealth, National, agriculture as source, discussion by Secretary, 1904, 10-15. 

production of farms, 1905, 12. 
Weather and crop conditions, review for year, 1901, 641-665; 1902, 693-713; 1903, 526- 

546; 1904, 556-580; 1905, 580-602. 
Bureau, data, special, interest and study, 1903, 118-119. 

in Philippines, extent and efficiency of work, 1901, 524, 
increase of scientific research, 1905, 22. 
information, indirect benefits, 1904, 358 
new buildings, locations, 1902, 11-12. 
organization and duties, 1901, 611; 1902, 661; 1903, 509-510, 577; 

1904, 539-540; 1905, 563. 
records, use in court, article by Henry J. Cox, 1903, 303-312. 
relation to home seeker, article by Edward L. Wells, 1904, 353-362. 
research in and use of wireless telegraphy, 1901, 17. 
river and flood service, extension, article by H. C. Frankenfield, 

1905, 231-240. 
work, problems and lines of extension, 1901, 485. 

stations and their duties, article by James Kenealy, 1903, 109-120. 
system of forecasting river stages, 1901, 483. 
voluntary observers and crop correspondents, 1904, 356. 
work, benefit to home seekers, 1904, 355-358. 

review by Secretary, 1901, 10-14, 18; 1902, 10-12; 1903, 14— 
17; 1904, 15-19; 1905, 21-24. 

charts on three planes, introduction, remarks, 1903, 15. 
conditions in California, in February, discussion with table and charts, 1902, 

201-203. 
wet and dry seasons, article by A. G. McAdie, 1902, 

187-204. 
relation to growth and development of cotton, article by J. B. 

Marbury, 1904, 141-150. 
throughout cotton belt, 1904, 147-150. 

data for Madison, Wis., 1901, 316. 
forecasts, daily, discussion, 1903, 110-111. 
map, daily, description; distribution, 1903, 117. 
observers, voluntary, pay, and instrumental equipment, 1903, 111. 
records, admissibility as evidence, 1903, 303-305, 306-309, 309-311. 

variation in case of local storms, note, 1903, 308. 
relation to curing of dark Virginia tobacco, 1905, 229. 

farm prices, 1905, 578. 
tree planting on farm, notes, 1904, 267, 268. 

Review, Monthly, relation to climate and crop service, 1904, 357. 
service, recent extension, remarks of Secretary, 1901, 16. 
stations in West Indies, note, 1901, 15. 
unfavorable to cotton boll weevil, note, 1903, 213. 
warm, time of coming in Upper Lake States, 1902, 130. 
wet, influence for road improvement, 1903, 454. : 

WesBER, HERBERT J., and WatTerR T. SwINGLE, article on ‘New citrus creations 
of the Department of Agriculture,’’ 1904, 221-240. 

article on ‘Improvement of cotton by seed selection,” 1902, 
365-386. 

“New fruit productions of the Department of Agri- 
culture,’’ 1905, 275-290. 

“The growth of long-staple upland cottons,” 1903, 
121-136. 

plant breeding, work against cotton boll weevil, 1904, 498. 
statement as to fiber of kekchi cotton, 1904, 486. 

Wesster, F. M., article on “Farm practice in the control of field-crop insects,” 
1905, 465-476. 

Weed, destroyer, bobwhite, discussion, 1903, 194-199. 
seeds, destruction by linnet, remarks, 1904, 247. 

Weeds, clearing fields of growing hemp, 1901, 547. 
destruction of seed by birds, 1904, 513-514, 
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Weeds, in corn in river bottom lands, special cultivators, 1903, 192. 
hemp, remarks, 1901, 546. 

necessity of timely destruction, note, 1904, 170. 
relation of cattle grazing, note, 1901, 348. 
utilization, discussion, 1905, 535-536. 

Weevil, boll. See Boll weevil. 
chestnut, water test of infestation, 1904, 305. 
destruction by growth in cotton plant, 1904, 487. 
hazelnut, description, remedies, etc., 1904, 310. 
injuries in forest reproduction, 1905; 253, 254. 
nut, remedies, scalding and drying, heat and cold storage, 1904, 306-307. 

trap crop, 1904, 305. 
pecan, description, life history, remedies, etc., 1904, 308-310. 
white-pine, injuries in forest reproduction, 1905, 252. 

Weevil-eating kelep, description and habits, 1904, 483-484. 
Weevil-resistant cotton, remarks, 1904, 35. 
Weevils, chestnut, damage to crop, species, description, control, etc., 1904, 299-308. 

life history, 1904, 303-304. 
methods of control, 1904, 304-308. 

in food of bobwhite, 1903, 196. 
nut, and their allies, injuries to wood products, 1904, 390-391. 

article by F’. H. Chittenden, 1904, 299-310. 
careful harvesting and cooperation as preventives, 1904, 308. 
location of orchard as preventive, 1904, 307. 
natural enemy, 1904, 304. 

Weights and measures, metric, 1902, 754. 
bushel, legal standards of States for leading crops, 1901, 786-787; 1902, 758- 

759; 1903, 584-585; 1905, 651-655. 
Welch peach, value, origin, description, advantages, 1903, 272-274. 
Wellington, Duke of, importation of Angora goats, 1901, 277. 
Wells, artesian, increase of farm-land prices in South Dakota, 1905, 526. 

deep, pure water with high percentage of free ammonia, 1902, 284. 
Epwarp L., article on “The Weather Bureau and the homeseeker,’’ 1904, 

353-358. 
H. H., report of destruction of grasshoppers by fungous disease, 1901, 460. 
use in irrigation, 1905, 431. 
Levt, article on ‘‘ Renovated butter; its origin and history,’’ 1905, 393-398. 

West Indian peach scale, description, life history, remedies, etc., 1905, 339-340. 
Indies as source of cotton supply, 1901, 198. 

milk supply for cities, distribution, note, 1902, 150. 
Middle, progress. in road building, article by R. W. Richardson, 1903, 453-462. 
Virginia, Forestry Bureau experiments, 1904, 453. 

fruit-growing opportunities, 1904, 179. 
: soils, area surveyed, 1905, 619. 

Western agriculture, land and water problems, conclusions of Secretary, 1901, 95. 
States, corn cultivation, points of excellence, 1903, 177. 

extension of range of bolywhite, 1903, 201. 
Wheat, acreage, production, prices, exports, etc. See Wheat statistics. 

adaptation of varieties to regions for growing, 1902, 223. 
Argentina yield, 1904, 282. 
as a world problem, 1905, 101. : . 
average yield per acre, comparison for United States with other countries, 

1902, 222. : 
breeding, features, discussion, 1901, 225. 

Minnesota station investigations, 1903, 84. 
origination of improved varieties, 1902, 596. 
Russian and Japanese varieties, 1902, 20. 

conclusions from table as to influence of environment, 1901, 306. 
contribution to National wealth, remarks by Secretary, 1904, 11. 
cost of production in Argentina, 1904, 281-282. 
crop of certain countries, 1900-1904, 1904, 647-648. 

rotation in several States, 1902, 522. ; 
crops, visible supplies, yields, prices, exports, values, and freight rates, 1902, 

768-780; 1903, 592-604; 1904, 648-650; 1905, 665-667. 
culture improvements, 1905, 411-412. 
destination of shipments from Pacific coast, 1901, 576. 

55412—Bull. 9—08——11 
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Wheat, diseases, 1901, 672; 1902, 718; 1903, 554; 1904, 585-586; 1905, 609. 
durum, introduction and production, 1905, 43) 293. 
effect of rich supply of nitrogen, 1901, 169. 

shortness of growing season on quality, note, 1901, 308. 
export, remarks, 1903, 481. 
exports, 1901, 801; 1902, 866; 1903, 696; 1904, 737; 1905, 778. 

world’ s, 1900- 1904, 1904, 649. 
fertilization, note, 1905, 385. 
final test of quality i in breeding for improvement, note, 1901, 226. 
flour and bread, article by Harry Snyder and Charles D. Woods, 1903, 347-362, 
freight, Omaha ‘and Kansas City to New Orleans, 1905, 757. 

rates, Chicago to New York, 1902, 851; 1903, 678: 1904, 719; 1905, 758. 
Fultz, introduction into United States and value, 1905, 394 
grain. effect of season and climate on composition, 1901, 307-308. 
growing and harvest, 1904, notes, 1904, 560-574. 

use on live-stock farm, 1902, 356. 
handling and preferable sources of seed, 1901, 235. 
harvest time in various countries, 1901, 710. 
ae fly repression, variation in measures for winter and spring kinds, 1905, 

imports, 1901, 794; 1902, 858; 1903, 686; 1904, 727; 1905, 768. 
improved varieties, kinds and distribution, 1905, 412-413, 
improvement from ‘Minnesota Experiment ‘Station, 1902, 95. 

necessity, value, and progress, 1902, 221-225. 
in food of bobwhite, remarks, 1903, 197, 198. 
increase of production by use of nitrate of soda (saltpeter), 1902, 334. 
insect damage, 1904, 466. 
introduction into Hawaiian Islands, 1901, 511-514. 

of foreign varieties into United States, 1902, 224. 
macaroni, and other winter development of industry, 1902, 34, 

article by James H. Shepard, 1903, 329-336. 
chemical and milling factors, and varieties, uses, 1903, 332-334, 

335-336. 
distribution, 1903, 25 
remarks, 1902, 776. 
United States, protein content, discussion, 1903, 331-334. 

methods of loading on Pacific coast, exports, 1901, 575, 576. ’ 
nitrate of soda used in production, quantity, 1902, 334. 
ocean rates, United States to Liverpool, 1905, 760. 
on Pacific coast, remarks, 1902, 777. 
ports of the Pacific coast, article by Edwin 8. Holmes, jr., 1901, 567-580. 
prices, wholesale, 1899- 1904, 1904, 657-659. 

in leading United States cities, 1900-1905, 1905, 673-674. 
production, American farmers’ position, 1905, 516. 

and value, 1905, 10. 
Argentine, 1904) 279-280. 

relation of price to size of crop, 1904, 462. 
results of analyses in experiment, 1901, 305. 
rust, barberry as agent mn spread, remarks, 1904, 125-126. 

notes, 1903, 532, 533. 
outlook, spring, 1904, 1904, 562. 
seed handling and preferable sources, 1901, 23. 
seeding, harvest, etc., 1903, 1903, 526-540. 
smut. See Smut. 
statistics, 1901, 705-716; 1902, 768-780; 1903, 593-604; 1904, 635-647; 1905, 

663-674. 
study of influence of environment, 1901, 301. 
suggestion for use of common salt in growing, 1901, 165. 
trade, international, 1900-1905, 1905, 665. 
visible supplies, first of month, ten years, 1904, 648-650; 1905, 665-667. 
weather and crop notes, 1901, 641-645; 1902, 699-711; 1903, 526-542; 1904, 

560-576; 1905, 584-596, 600. 
wild goose, note, 1901, 35. 
winter, and snow in 1904, 1904, 560. 
yield in Argentina, 1904, 282. 
yields in crop rotation experiments, table, 1903, 451. 

See also Grain, 
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Wheats, durum, raising, development, as new industry, 1904, 27. 
macaroni, introduction as crop in United States, 1902, 594. 

remarks, 1901, 35. 
Whipworms, transmission, 1905, 150. 
Whiskies, food inspection, note, 1904, 159. 
Whisky, color, influence on demand, 1904, 425. 

exports, 1901-1905, 1905, 779. 
Whistle signals, Weather Bureau, explanation, 1903, 120. . 
White clover, growing and handling of seed, 1901, 239. 

fly, damage to beets in 1905, 1905, 630. 
oak, chemical study, 1902, 327. 
See also Oak. 

pine belt in Lake States, reforesting infertile lands, remarks, 1902, 139. 
planted, estimates of cost and returns, 1902, 136. 
planting in New England, remarks, 1902, 41. 

Whitewood, injury by Columbian timber beetle, 1903, 327-528. 
Wauirney, Mitton, article on ‘‘The purpose of a soil survey,’ 1901, 117-132. 

Mount, lofty peak in Colorado, 1901, 533. : 
Wichita Reserve, establishment of game refuge, 1905, 552, 554. 
Wickson plum, history, description, and features recommending, 1901, 387. 
Wild Goose wheat, offers of purchase, note, 1901, 35. 

plants, drug, domestication, remarks, 1905, 533, 534-535. 
rice seed, growing and handling, 1901, 252. 

Witey, H. W., article on ‘‘ Determination of effect of preservatives in food on health 
and digestion,’’ 1903, 289-302. 

“Influence of environment of the chemical composition of 
plants,’’ 1901, 299-318. 

“Inspection of foreign food products,’’ 1904, 151-160. 
“Table sirups,’’ 1905, 241-248, 

Willett peach, origin and description, 1902, 476-477. 
allace P., originator of Willett peach, note, 1902, 477. 

Williams, Theodore, originator of Brittle-wocd palm, note, 1902, 478. 
Williston, N. Dak., record of Chinook temperature and pressure, 1901, 562. 
Willits citrange, name, origin, description, and uses, 1904, 229-231. 
Willow, basket, industry, study, 1904, 590. 
Willows, use in home adornment, details, 1902, 512. 
Witson, James, Secretary of Agriculture, order for suppression of foot-and-mouth 

disease, 1902, 644. 
reports, 1901, 9-115; 1902, 9-124; 1903, 

9-108; 1904, 9-118; 1905, 9-122. 
Wilt, bacterial, tomato, 1901, 671; 1902, 717; 1903, 553; 1904, 585; 1905, 608. 

cotton, breeding disease-resistant kinds, remarks, 1902, 229, 383. 
losses, 1905, 294. 
remedy, notes, 1902, 19; 1904, 37, 127. 
spread and resistance, 1901, 24. 

cowpeas, remedy, notes, 1902, 19; 1904, 37, 127. 
diseases, various crops, notes, 1901, 670-672; 1902, 717-718; 1903, 553-554; 1904, 

585-586; 1905, 607-608. 
flax, losses, remedy, notes, 1904, 127; 1905, 294. 
tobacco malady, new, remarks, 1904, 36. : 

Wind, check by forest, and effect on suil transportation, 1903, 284. 
Chinook, southeasterly, remarks, 1901, 565. 
effect in harvesting hemp, 1901, 547. 
power source in farm work, study, 1904, 108. 
protection by timber in Nebraska, 1901, 211. 
records, use in court, notes, 1903, 306, 307, 308. 

Wind-break belts, value on farm, remarks, 1904, 268. 
cottonwood with wild plum, remarks, 1904, 269. 
location, composition, and arrangement, 1904, 264-265. _ 

Wind-breaks on prairie farm, planting, 1904, 262. 
planting on farm, use of osage orange, 1904, 261-262. 

Windfalls, use in logging, 1905, 491. 
Windmill, for pumping and other farm work, 1904, 108. 

use for pumping in irrigation, notes, 1905, 431. 
Windmills, irrigation, tests, 1904, 112. 

tests and conclusions, 1904, 112. 
Winds, Chinook, article by Alvin T. Burrows, 1901, 555-566. 
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Winds, Chinook, beneficial influences, 1901, 557. 
cause of changes in temperature, 1901, 558. 
distribution and characteristics, 1901, 556. 

high, drifting of soils in arid region, 1903, 239. 
Pacific coast, notes, 1902, 187. 
protection of tobacco by shade cloth, 1902, 73. 
relation to tree planting on farm, 1904, 268. 
warm, movement in Montana mountain region, 1901, 560. 

Wine, American production, development, 1904, 367-368. 
consumers’ fancies, 1904, 424-425. 
crops of the world, quantities, by countries, in 1901, 1902, 419. 
investigations, Chemistry Bureau, remarks, 1905, 61. 
lees, imports, 1904, 723. 
manufacture, discussion, 1902, 416-419. 
production in United States, article by George C. Husmann, 1902, 407-420. 

Wines, exports, 1901, 805; 1902, 867; 1903, 697; 1904, 738; 1905, 779. 
fortifying, note, 1904, 372. 
imports, 1901, 799; 1902, 859; 1903, 687; 1904, 728; 1905, 769. 
kinds and methods of production, 1904, 370-374. 
port type, making, 1904, 373. 
red, making and aging, 1904, 370-372. 
requirement of certificates of purity in food inspection, 1904, 158-159. 
sweet, kinds and making, 1904, 372-373. 
white, making, 1904, 372. 

Winesap apple, Stayman, origin, early notices, qualities, and description, 1902, 
470-472. 

Wing, Joseph E., sheep farm, management, 1902, 360. 
Winsor reservoir in Colorado, remarks, 1901, 419. 
Winter cold, extreme, effect on peaches, remarks, 1903, 272. 

effect of lack of protection on woodcock, 1901, 451. 
grain area extension, 1905, 44. 
irrigation, discussion, 1905, 434-436. 
rainfall, conditions at San Francisco, discussion, 1902, 192. 
relation to danger from sheep scab, 1903, 497. 

multiplication of boll weevil, 1904, 478. 
Winterkilling of fruit trees, 1904, 36. : 
Wireless telegraphy, experiments of Weather Bureau, 1902, 11. 

transfer of work to Navy Department, remarks, 1904, 17. 
Weather Bureau research and use, remarks of Secretary, 1901, 17. 

Wireworm, twisted, transmission in pastures, 1905, 150. 
Wireworms, destruction by plowing, 1905, 470. 
Wisconsin Agricultural College, farm barn investigation, remarks, 1904, 170. 

high schools, discussion, 1902, 489-491. 
cooperative work on irrigation in cranberry growing, 1904, 108. 
data regarding sugar beets, 1901, 316. 
Experiment Station, development of variety of oats, 1902, 94-95. 
extensive use of formaldehyde against smut of oats, 1902, 96. 
farm lands, prices, 1905, 525. 
growing of white clover and other seeds, 1901, 239. 
planting of white pine on waste lands, 1902, 139. 
roads, legislation and improvement, 1905, 627. 
soil survey for tobacco, 1902, 74. 
soils, areas surveyed, 1905, 619. 
swamp lands, drainage, note, 1904, 109. 

Wolves, danger to sheep in Western mountain ranges, note, 1901, 344. 
Women, new profession, dietary science, 1901, 408. 
Wood ashes, use as fertilizer for special crops, 1902, 568, 569. ~ 

for potash in plant feeding, 1902, 557. 
chemical studies of several kinds, 1902, 322, 324, 325, 327, 328. 
duck es two vanishing game birds, article by A. K. Fisher, 1901, 

7-458. 
distribution and habits, remarks, 1901, 455. 
season for shooting, notes, 1901, 456. 

imports and exports, 1901-1905, 1905, 766-767. 
Island, Alaska, cooperative experiments, 1903, 88. 
living trees, insect injuries, discussion, 1903, 323-328. 
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Wood preservation, study, notes, 1905, 54. 
use of corrosive sublimate, 1903, 432-433. 

preservative treatment, discussion, 1905, 458-461. 
products, conditions favorabie to insect injury, 1904, 391-398. 
pulp, exports, 1901-1905, 1905, 777. 
seasoned products in rough, insect injuries, 1904, 396. 
seasoning and preservation, note, 1903, 53. 
strength, influence of forest conditions and time of felling, 1902, 533. 

~-timber, lumber, etc.; exports, 1903, 694; 1904, 735; 1905, 777. 
imports, statistics, 1903, 685; 1904, 726; 1905, 766. 

unseasoned, products in rough, insect injuries, 1904, 395-396. 
See also Timber. ‘ 

Woodcock say it duck, two vanishing game birds, article by A. K. Fisher, 1901, 

close and open season, 1901, 453. 
conditions, United States, 1905, 1905, 615. 
danger of extermination, remarks, 1901, 450. 
destruction in cold wave of February, 1899, 1901, 451. 
distribution, remarks, 1901, 448. 
habits, discussion, 1901, 449. 
measures to prevent extinction, 1901, 452. 

Woodland, increase in value by increase in quality with size of timber, 1904, 453. 
Woodlot, cultivation of walnut planted with catalpa, 1904, 261. 

: planting plan, need and points for consideration, 1904, 258-259. 
Woodlots, farm, tree planting, 1902, 134. 

in main agricultural region, remarks, 1902, 141. 
Woops, A. F., and R. E. B. McKewney, article on “ Fertilizers for special crops,”’ 

1902, 553-572. 
ALBERT F., article on se relation of nutrition to the health of plants,’’ 1901, 

155-176. 
“The relation of plant physiology to the development of 

agriculture,’’ 1904, 119-132. 
American, composition, discussion, 1902, 321-331. 

lack of figures on strength and durability, 1902, 536. 
cabinet, imports, 190121905, 1905, 766. 
Cuares D., and Harry Snyper, article on ‘‘ Wheat flour and bread,’’ 1903, 

347-362. ‘ 
inferior, preparation for treatment, 1903, 429. 
injuries by insects, 1904, 381. 
injury by sheep trails in western mountains, 1901, 344. 
methods of ‘‘running” stock, and effects, 1901, 340. 
of the range, firing, remarks, 1901, 346. 

See also Forest; Hardwoods. 
Woodwork and timbers in buildings, insect injuries, 1904, 396-397. 
Wool and cotton in world’s commerce, comparison, 1901, 195. 

as competitor of cotton, 1901, 196. 
comparative use in Europe and United: States, 1901, 194. 
effect of lime and sulphur dip for sheep scab, remarks, 1903, 500-501. 
exports, 1901, 776-780, 801; 1902, 862; 1903, 691; 1904, 732; 1905, 773. 
fibers and mohair, comparison, 1901, 273. 
flax and cotton, consumption, comparative statistics, 1901, 193-194. 
Growers’ Association, National, officers, 1905, 575. 
imports, 1901, 793; 1902, 854; 1903, 681; 1904, 722; 1905, 762. 
market, relation of production, note, 1901, 281. 
prices, Boston, monthly range, 1905, 751-752. 

wholesale, on leading United States markets, 1905, 750. 
production, and prices, wholesale, 1904, 710-713. 

United States, by States, 1905, 745. 
values, imports, exports, prices, 1903, 669-672. 

shipments of Argentina, 1904, 277. 
statistics, prices, etc., 1901, 777-780; 1902, 839-844; 1903, 669-672; 1904, 710-713; 

1905, 748-752. 
trade, international, 1900-1905, 1905, 749. 

Worms, corn-root and other, damage to corn, 1904, 465. 
harmful to corn, combating by fall plowing, 1903, 183. 
timber, injury to logs and timbers, 1904, 286-387. 
transmission, 1905, 147-162. . 
weevils, beetles, etc., in food of bobwhite, 1903, 196. 

See also Weevil. 
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Wormseed, American, cultivation and demand, 1905, 535. 
Wrapper leaf tobacco, growing in Connecticut, reports, 1902, 71-74; 1904, 76-77. 

tobacco, most useful shape of tobacco leaf, 1904, 444. 
requirements for plug and for Austrian cigars, 1905, 221-222. 
supply and prices, 1904, 436. 

be dad plug tobacco, experiment for improvement, 1904, 78. 
Wreck and vessel reporting service, reorganization, 1904, 18. 
Wrens, house, destruction of injurious insects, note, 1902, 216. 

usefulness, note, 1904, 514. 
Wyoming mares, purchase fcr Department experiments, breeding, 1904, 533-534. 

public control of irrigation, 1901, (82. 

Y. 

Yard, plans for home adornment, 1902, 504, 505. 
plants as a factor in home adornment, article, 1902, 501-518. 

Yarns, mixing of cotton and linen at Belfast, 1901, 195. 
Yazoo City, Miss., soil survey, remarks, 1901, 127. 

soils, facts from soil survey, 1902, 58. 
Yearbook, Department, distribution, 1905, 91-92. 

index cards, 1903, 103. 
suggestions for improvement, 1901, 103. 

Yeast cultures, use in wine making, 1904, 370. 
use in bread making, 1903, 249. 

Yellow fever, spread by insects, discussion, 1901, 190. 
mosquito, 1905, 80. 

pine. See Pine, yellow. 
wood, use in home adornment, details, 1902, 513. 

Yellowing of foliage of plants, note, 1901, 169. 
plants, causes, notes, 1901, 161, 167. 

Yellows, peach, prevalence, 1901, 669; 1902, 716; 1903, 550; 1904, 583; 1905, 604, 610. 
Yellowstone, Lower Falls, remarks. 1901, 534. 

National Park, big game in 1905, 1905, 615. 
preservation of native animals, 1905, 562. 

Yellowthroats, Maryland, migration, note, 1903, 280, 381. 
Yield of corn, average per acre, for United States, prospect of doubling, 1903, 175. 

relation of precipitation, article by J. Warren Smith, 1903, 215-224. 
charts, description, and discussion, 1903, 

216-224. 
per acre of corn, wheat, oats, barley, rye, buckwheat, potatoes, hay, 1901, 700, 

711, 720, 728, 734, 739, 742, 746. 
Yields of wheat, etc., in crop rotation, etc., 1903, 451. 

See also Corn; Wheat. 
Ylang-ylang, growing in Philippines, note, 1901, 362. 
Yosemite Falls, remarks, 1901, 535. 
Yucatan, center of production of agave fibers, remarks, 1902, 319. 
Yucca treculeana, use of fiber, 1903, 398. ° 
Yukon River, experiments in growing cereals, 1901, 69. 

Z. 

Zamelodia malanocephala, eating of fruit, 1904, 248. 
Zimmer Spanish tobacco district in Ohio, soil survey, 1901, 125. 
Zinc chlorid treatment, wood preservation, 1903, 438. 

creosote processes, wood preservation, 1903, 437. 

O 







473. 

UNITED STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS—Circular No. 23 (Revised). 

A. C. TRUE, DIRECTOR. 

KEY TO SUBJECT INDEX OF EXPERIMENT 
STATION LITERATURE. 

PUBLISHED BY AUTHORITY OF THE SECRETARY OF AGRICULTURE. 

REVISED APRIL 25, 1902. 



Key to Subject Index of Experiment Station Literature, 

1 GENERAL SCIENCES 
(Includes only such general sub- 
jects as can not conveniently be 
indexed under the categories 
relating directly to agricultural 
and economic investigations) 

.1 Physics 

.2 Chemistry 
.01 Physical 
.02 Inorganic 
.03 Organic 
.04 Physiological 
.05 Technical 
.06 Analytical 

.001 Methods and apparatus 

.002 Analyses 

.3 Mineralogy. Geology 

.4 Botany 

.01 Systematic 

.02 Morphological and phys- 
iological 

.03 Variations in plants 
.001 Crossing (including hy- 

bridization) 
.002 Acclimatization 

.5 Fermentation. Bacteri- 
ology 

.6 Animal physiology 

.7 Zoology 

.8 Meteorology. Climatol- 
ogy 

. AIR AND WATER 

.1 Physics 

.2 Chemistry 
(For methods of analysis, see 
CHEMISTRY, analytical) 

-3 Methods of investiga- 
tion 

SOILS 

.1 History and classifica- 
tion 

-2 Physics 

.3 Chemistry 
(For methods of analysis, see 
CIEMISrRY, analytical) 

4 Tillage 

-5 Reclamation and reno- 
vation 

.6 Methods of investiga- 
tion 

4. FERTILIZERS 

.1 History, nature, uses 

.2 Farm manures 
(Animal and green manures, 
composts, marls, muck, etc.) 

.3 Commercial fertilizers 

.4 Experiments 
(Deals with the fertilizers rather 
than the crops grown. For fer- 
tilizers for special crops, see 
FigELp Crops, manuring, and 
HORTICULTURE.) 

-5 Inspection (laws, methods, 
and general results) 

(For methods of analysis, see 
CHEMISTRY, analytical) 

. PLANTS 

.1 Field crops 
.01 History and uses 
.02 Species and _ varieties 

(especially descrip- 
tions and comparative 
tests) 

.03 Composition 

.04° Culture (adaptability to 
localities, planting, ir- 
rigation, cultivation, 
harvesting, etc. ) 

.05 Manuring (see also Fer- 
tilizers,experiments) 

.06 Curing and storage 

.07 Rotation 

.2 Horticulture 
.O1 Vegetables 
.02 Orchard fruits 
.03 Small fruits 
.04 Grapes 
05 Nuts 
.06 Ornamental horticulture 

.3 Forestry 

.4 Seeds 

.5 Weeds 

.6 Diseases of plants 
.01 Parasitic 

.001 Diseases due to vegeta- 
ble organisms (fungi, 
bacteria) 

-002 Diseases due to animal 
organisms 
(For diseases due to 
insects, see ENTOMOL- 
OGY) | 

.02 Non-parasitic ? 

.03 Remedies — Fungicides, 
fungicide appliances, ete 



6. FOODS 
(Includes foods for man and do- 
mestic animals. For the feeding 
of animals, see ANIMAL PRODUC- 
TION) 

.1 Composition and valu- 
ation 

.2 Nutritive values 
(Includes digestibility and poten- 
tial energy) 

.3 Preparation and use 

.4 Food accessories, con- 
diments 

.5 Beverages 
-6 Adulteration 

spection 
(For methods of analysis, see 
CHEMISTRY, analytical) 

.7 Preservation 

7. ANIMALS 

.1 History and general 
principles 

.2 Breeds and breeding 

.3 Animal production 
.01 Cattle raising 
.02 Dairy farming 
.03 Sheep husbandry 
.04 Swine husbandry 
.05 Horse and mule hus- 

bandry 
.06 Aviculture 
.07 Fish culture, oyster cul- 

ture, etc. 

.4 Diseases. Veterinary 
science 

8. ENTOMOLOGY 

.1 Beneficial insects 
.01 Apiculture 
.02 Sericulture 

»2 Injurious insects 

and in- 

.01 Insects affecting animals 

.02 Insects affecting plants 

.03 Repression—Insecti- | 
cides, insecticide ap- . 
pliances, etc. 

.3 Insect parasites 
diseases 

9. DAIRYING 
(Deals with milk after it is drawn 
from the animal. For feeding 
and care of animals, see ANIMAL 
PRODUCTION, dairy farming) 

.1 History and_— general 

principles 

and 

9. DAIRYING—Continued 

-2 Composition and prop- 

erties of milk and its 
products 

.3 Changes in milk 

.01 Fermentative changes 

.02 Creaming of milk 

-4 Handling of milk (milk 

supply) 
-5 Inspection (laws, methods) 

(For methods of analysis, see also 
CHEMISTRY, analytical) 

-6 Butter making, cream- 
eries 

.7 Cheese making, cheese 
factories 

10. TECHNOLOGY 
-l Milling 

.2 Starch and sugars 

.3 Liquors 

.4 Fats, oils 
-5 Dyes and tanning 

| .6 Textiles 

ll. AGRICULTURAL 

NEERING 

.1 Properties of materials 
.2 Drainage 
.3 Irrigation 

(For the irrigation of special crops, 
see FIELD crops, culture, and 
HORTICULTURE) 

.4 Farm implements 

.5 Roads and bridges 

ENGI- 

.6 Fences 

.7 Farm buildings 

12. STATISTICS OF THE 
STATIONS 

.1 History, organization, 
and lines of work 

.2 Legislation 

.3 Equipment 
.01 Apparatus 
.02 Buildings 

: .03 Farms 
.04 Implements 
.05 Live stock 

.4 Finances 

.5 Bibliography 

MISCELLANEOUS 

.1 Rural economy 

| 

| 
| 13. 

| 2 Agricultural statistics 

N. B.—The index is arranged on a decimal system, the number on the card 
before the decimal point representing one of the grand divisions of the index 
and the numbers after the decimal point representing subdivisions of the several 
grades. Thus on a card numbered 
.04= Implements. 

12.34; 12=—Statistics, .8—= Equipment, 
A card numbered 3.3 belongs under chemistry of soils; 5.22, 

orchard fruits; 9.82, creaming of milk. 



SUGGESTIONS FOR DISTRIBUTING AND FILING INDEX 

CARDS ACCORDING TO THE FOREGOING KEY. 

The utility of the index depends in a large measure upon a prompt 

and systematic method of distributing and filing the cards. The plan 

as carried out in this Office is as follows: 

1. Distribution.—As soon as a package of 200 cards is received, it is 

opened and the cards distributed on a table or desk into 138 stacks as 

determined by the figure preceding the decimal point of the number in 

the upper right-hand corner of each card. Thus cards with such index 

numbers as 5.14, 7.32, 9.381, and 13.84 would be placed respectively 

on stacks 5, 7,9, and 18. By this method every card is first brought 

under the main divisions of the index as shown by the Key. 

Each stack is then taken separately and the same plan carried out 

with regard to the first index numbers following the decimal point. 

Thus cards in stack 5 are arranged under 5.1, 5.2, 5.8, 5.4, 5.5, or 5.6, 

as the case may be. In like manner cards under each of these subdi- 

visions are arranged under the second and last decimal point, as 5.11, 

5.12, 5.13, ete. 

The next step is to take each subdivision, as 5.18, and arrange the 

cards topically in alphabetical order. This work can all be done ona 

desk or table in a short space of time. 

2. Filing.—The index is intended to be used topically and the topics 

are selected with the object of keeping the index within reasonable 

limits consistent with intelligent and practical indexing of the litera- 

ture. Cards should then be filed— 

(1) Alphabetically by topics; 

(2) Alphabetically by stations; 

(8) Chronologically under stations. 

The advantage of this method is that any person interested in a par- 

ticular subject, as, for example, the “culture of corn,” by any station or 

all the stations, finds the cards relating to this subject grouped (1) under 

“Corn, Culture,’”? (2) under “Alabama College” (or other station in 

alphabetical order), and (8) arranged in each case in chronological 

order from the beginning of the work to the last entry. The stations 

being arranged alphabetically, the work on ‘‘Corn, Culture’ is thus 
brought together, and one may consider as he desires a single experi- 

ment, the work of a station, or the results of the stations’ experiments 

asawhole. In like manner with the “test of varieties of crops,”’ ‘‘feed- 

ing experiments with live stock,” ‘‘dairy herd records,” ‘‘ injurious 
insects,’’ etc., the data on these lines are topically, alphabetically, and 

chronologically grouped. 

If this general plan be followed it does not require much time to dis- 

tribute and file the index, and its general usefulness is thereby greatly 

enhanced. 
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United States Department of Agriculture, 
OFFICE OF EXPERIMENT STATIONS—Circular 47 (Rev.). 

A. C. Truk, Director. 

THE CARD INDEX OF EXPERIMENT STATION LITERATURE. 

It ig the purpose of this circular to outline briefly the general plan 

of the subject index of experiment station literature regularly issued 

in card form by this Office, and to state the conditions governing the 

distribution and sale of the index. 

The index at the present time covers only the publications of the 

agricultural experiment stations in the United States, Alaska, Hawaii, 

and Porto Rico. Of these publications the index includes all regular, 

special, and technical bulletins and the reports, but not such publica- 

tions as circulars and press bulletins, except as these are reprinted in 

the other publications mentioned. Publications of this Department 

and of State boards or departments of agriculture are therefore not 

included. The index begins with the publications of the stations for 

the year 1888, and is kept as nearly up to date as is practicable. 

The index comprises thirteen primary divisions, as follows: (1) 

General sciences, (2) air and water, (3) soils, (4) fertilizers, (5) plants, 

(6) foods, (7) animals, (8) entomology, (9) dairying, (10) technology, 

(11) agricultural engineering, (12) statistics, and (13) miscellaneous. 

These subjects have been divided and subdivided only so far as seemed 

necessary to facilitate reference to the individual entries of the index. 

Under general sciences are placed only such entries as relate to the 

general principles of the various sciences which lie at the foundation of 

experimental investigations in agriculture. Under statistics are in- 

cluded the entries relating to the organization, equipment, and general 

operations of the stations. The other primary divisions provide for the 

articles relating more directly to the agricultural and economic investi- 

gations. The plan of the index permits the addition of references to any 

literature relating to agriculture, and also affords a wide opportunity 

for the extension of the index by individual students for their own 

special purposes. 

Each of the divisions, as a rule, contains entries for all the important 

articles on the subject. In some cases, however, an article, especially 

of a popular nature, may deal with- several subjects and be indexed 

only under the most important phase of the work. As an illustration 

of this point, an article dealing with the use of fertilizers for field crops 

on certain soils may appear only under one of the headings—Fertilizers, 

Field Crops, or Soils. This has been necessary in order to keep the 
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number’of cards within reasonable limits. Where the index, however, 

is used in its entirety, as planned, cross references lessen the difficulty 

from this source. 

The divisions and subdivisions are arranged on a decimal system and 

are plainly indicated by the use of division cards of different colors. 

The index is printed on cards 2 by 5 inches in size. Each index card 

contains an appropriate title, the author of the article, a reference to 

the publication in which it appeared and to the Experiment Station 

Record in which an abstract of the article may be found, and a con- 

densed statement of its contents. At the upper right-hand corner of the 

card is a number indicating under what heading the card should be 

placed in the index. The order in which the cards are printed is indi- 

cated at the lower left-hand corner. It is designed that the cards should 

be arranged in alphabetical and chronological order under the final sub- 

divisions of the index. 
One copy of the index is sent without charge to each of the agricul- 

tural colleges and experiment stations and to several of the State 

boards and commissioners of agriculture. Besides this free distribution, 

the Office is prepared, under authority of the law, to furnish a limited 

number of sets of the index at a price only sufficient to cover addi- 

tional cost of printing. This is estimated at $2 per thousand cards. 

For the division cards an additional charge of $1.25 is made. 

A few sets of the index have been broken, and separate 
divisions may be obtained at the same rate per thousand 

cards. 

A key to the index, containing the system of classification, is sent 

with the first installment of cards and also on application. 

Sets of division cards and 29,500 index cards, bringing the index up, 

approximately, to September 1, 1908, are available, and one of these 

sets will be sent to any address upon receipt of $60.25. Subscribers 

are also informed when each successive lot of 1,000 cards is ready for 

distribution. About 1,000 cards are required for the station publica- 

tions issued each year. Only 3800 copies of the index are printed. 

' Payments should be made by United States money order in favor of 

A. Zappone, Disbursing “fiieer, but, like all other communications 

relating to the index. .' Jd be forwarded in envelopes addressed to 

the Director of the O:!'se c: «= periment Stations. 

Respectfully submi:te 7. 
A. C. TRUE, 

Approved: Director. 

JAMES WILSON. 

Secretary ov! Agric: lture. 

WaSHINGTON, D. C., .Vouem:er 25, 1908. 
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ADVERTISEMENT. 

This work (Bulletin No. 51) is one of a series of papers intended to 
illustrate the collections belonging to or placed under the charge of 
the Smithsonian Institution and deposited in the United States National 
Museum. 

The publications of the National Museum consist of two series—the 
Bulletin and the Proceedings. 

The Bulletin, publication of which was commenced in 1875, is a 
series of elaborate papers issued separately and based for the most 
part upon collections in the National Museum. They are monographic 
in scope and are devoted principally to the discussion of large zoolog- 
ical groups, bibliographies of eminent naturalists, reports of expedi- 
tions, etc. The bulletins, issued only as volumes with one exception, 

are of octavo size, although a quarto form, known as the Special Bul- 
letin, has been adopted in a few instances in which a larger page was 
deemed indispensable. 

The Proceedings (octavo), the first volume of which was issued in 
L878, are intended primarily as a medium of publication for newly 
acquired facts in biology, anthropology, and geology, descriptions of 
new forms of animals and plants, discussions of nomenclature, ete. 
A volume of about 1,000 pages is issued annually for distribution to 
libraries, while a limited edition of each paper in the volume is printed 
and distributed in pamphlet form in advance. 

In addition, there are printed each year in the second volume of the 
Smithsonian Report (known as the Report of the National Museum) 
papers, chiefly of an ethnological character, describing collections in 
the National Museum. 

Papers intended for publication by the National Museum are usually 
referred to an advisory committee, composed as follows: Frederick 
W. True (chairman), William H. Holmes, George P. Merrill, James 
E. Benedict, Otis T. Mason, Leonhard Stejneger, Lester F. Ward, and 
Marcus Benjamin (editor). 

S. P. Lancer, 
Secretary of the Smithsonian Institution. 

Wasuineton, U.S. A., April 4, 1902. 
Il 
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PREFACE. 

The purpose of this bulletin i is to present a list, with index to titles, 
of the publications of the U. S. National Museum, which consist of 
an annual Report, an annual volume of Proceedings, Bulletins, Special 
Bulletins, and Circulars. 
The Report constitutes the second volume of the Smithsonian Report, 

and the first one thus issued is for the year 1884. A certain number 
of these volumes is assigned to the Museum for distribution to libra- 
ries, to correspondents, and to contributors to the collections, while a 

considerable part of the edition is distributed by members of Congress. 
The special papers in these volumes, for the most part describing 
ethnological collections in the National Museum, are furnished free to 
those interested. 

The series of Proceedings of the National Museum began in 1878, 
and 23 volumes, containing 1,240 separate papers, have been published. 
These papers, which are technical, describe, or are based wholly or in 
part upon, material in the Museum. The volumes are sent only to 
libraries, while the separate papers are furnished without charge to 
specialists and others engaged in scientific work. 

The first number of the Bulletin was issued in 1875. Of the latest 
in the series, No. 50 (The Birds of North and Middle America), only 
the first volume, relating to the Fringillide, has been issued. The 
bulletins are intended principally for libraries, but are also given to 
known specialists working on the groups to which they relate. 

Special Bulletins, in quarto, have been issued at irregular intervals, 
but this form has been used only where a size larger than octavo was 
deemed especially desirable. The last one published (No. IV) is the 
first volume of a monograph of the American Hydroids, and relates to 
the group Plumularide. 

The primary object of the issuance of the series of Circulars was to 
bring to immediate notice urgent wants of the Museum, or to promul- 
gate special information with the least possible delay. The first circu- 
lar was published in 1881, and at the time when the present list was 
sent to the Printing Office this series contained fifty numbers. 
None of the above-mentioned publications are sold by the Museum, 

but when the Museum can not supply them, persons desiring to pur- 
..chase are advised to write to the Superintendent of Documents, Union 
Building, Washington, D. C. 

Occasionally the Museum exchanges its publications for desirable 
specimens. 
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A LIST OF THE PUBLICATIONS OF THE 
U. 5. NATIONAL MUSEUM. 

IREPORTS. 

1881-1900. 

510— | Report | of the | Assistant Director | of the | U. S. National 
Museum, | G. Brown Goode, | for the year 1881. | —— | From 
the Smithsonian Report for 1881. | —— | Washington: | Govern- 
ment Printing Office. | 1883. 

8vo., pp. 1-79. 

Report of Assistant Director __..........-..---..---.-- pp. 1-30. 

WISGIOE OMCOLS: ec cends Aa aac nea oe Ase ane creainreremetats p. 31. 
Bibliopraphy sc ccccca<.ct nn. saccerea eee ee gnaeeaeeand pp. 31-50. 
List Of comtribttors. a2. wiiessceeeee oe es Hecisreeeuens pp. 51-79. 

This was the first report on the operations of the National Museum printed undera 

separate cover. The reports of the Museum for 1881, 1882, and 1883, were first printed 

in the reports of the Institution for those years, and were afterwardsissued in pamphlet 

form. 

The Museum Report for 1884 was the first one to occupy a separate volume of the 

Smithsonian Report, and to be accompanied by papers based upon the collections. 

524 | Report | of the | Assistant Director | of the | U. 8. National 
Museum, | G. Brown Goode, | for the year 1882. | —— | From 
the Smithsonian Report, 1882. |-—— | Washington: | Govern- 
ment Printing Office. | 1883. 

8vo., pp. 1-145. 

Report of Assistant Director ....,...--.------------- pp. 1-48. 
List Of off C@rs = 2c.c..525 oe cnet woe ee eee eexeeet case p. 49. 

BibWOgTapny somcicadé: <x aaGewaecicing = 222 amon pp. 49-76. 
ACCESSIONS! ns ao seeucce ee Sagseceeeekt coc hea < pp. 77-113. 
List: of contributors a... + aac2cscent see seciaseeecies pp. 113-145. 

587— | Report | of the | Assistant Director | and of | the Curators | 
of the | U. S. National Museum | for | the year 1883. | - | 

| From the Smithsonian Report for 1883. | | Washington: 
Government Printing Office. | 1885. . 

8vo., pp. 1-200. 

Report of the Assistant Director .......-.--.--------- pp. 1-80. 
Reports of curators .......-.------+-.--2--------22-0-- pp. 30-114. 

Materia Medica. By J. M. Flint. pp. 30-35. 
Foods and Textile Industries. By Romyn Hitchcock. pp. 36-38. 

Antiquities. By Charles Rau. pp. 38-47. 

Mammals. By Frederick W. True. pp. 48-60, 

Birds. By Robert Ridgway. pp. 60-65. 
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Reptiles. By H. C. Yarrow. pp. 65-68. 
Fishes. By Tarleton H. Bean. pp. 68-79. 
Insects. By C. V. Riley. pp. 79-84. 
Mollusks. By Wm. H. Dall. pp. 84-90. 
Marine Invertebrates. By Richard Rathbun. pp. 90-100. 

Fossil Invertebrates (Mesozoic and Cenozoic). By C. A. White. pp. 
100-101. 

Fossil Invertebrates (Paleozoic). By Chas. D. Walcott. pp. 101-103. 
Fossil Plants. By Lester F. Ward. p. 103. . 

Lithology and Physical Geology. By George P. Merrill. pp. 103-106. 
Minerals. By F. W. Clarke. pp. 106-108. 

Metallurgy and Economic Geology. By Fred P. Dewey. pp. 108-111. 
Pist of oMGersiaskcassssceuseeu yess scisewecertesee p. 115. 
Bibliography se vgisisinncinasoe cee ached veces tems odes pp. 116-161. 
List of contributorsizccc<cccsceek = c4.ss see eascaeseeec pp. 162-200. 

Annual Report | of the | Board of Regents | of the | Smithsonian 
Institution, | showing | the operations, expenditures, and condi- 
tion | of the Institution | for the year 1884. | | Part 
IL. | | Washington: | Government Printing Office. | 1885. 

8vo., pp. ix, 1-458, 105 pls. 

Beginning with this year and continuing until 1892, the reports consist of Part I, 

Report of the Assistant Director [after 1885 this title was changed to Assistant Secre- 

tary]; Part II, Reports of the Curators and Acting Curators; Part III, Papers based on 

collections in the National Museum; Part IV, Bibliography; Part V, List of accessions 

to the Museum. 

Report of Assistant Director -.....-..------------- --- pp. 1-72. 
. Reports of curators......-.-..--.-------------------- pp. 75-276. 

Materia Medica. By H. G. Beyer. pp. 75-77. 
Textile Industries. By Romyn Hitchcock. pp. 79-84. 
Naval Architecture. By Joseph W. Collins. pp. 85-106. 
Foods. By Romyn Hitchcock. pp. 107-108. 
Ethnology. By Otis T. Mason. pp. 109-120. 
American Aboriginal Pottery. By William H. Holmes. pp. 121-122. 
Antiquities. By Charles Rau. pp. 123-127. 
Mammals. By Frederick W. True. pp. 129-142. 
Birds. By Robert Ridgway. pp. 148-155. 
Herpetology. By H. C. Yarrow. pp. 157-160. 
Fishes. By Tarleton H. Bean. pp. 161-178. 
Mollusks. By William H. Dall. pp. 179-184. 
Insects. By C. V. Riley. pp. 185-188. 
Marine Invertebrates. By Richard Rathbun. pp. 189-202. 
Invertebrate Fossils (Paleozoic). By C. D. Walcott. pp. 208-214. 
Invertebrate Fossils (Mesozoic and Cenozoic). By C. A. White. pp. 

215-217. 

Fossil Plants. By Lester F. Ward. pp. 219-220. 
Minerals. By F. W. Clarke. pp. 221-225. 
Lithology and Physical Geology. By George P. Merrill. pp. 227-238. 
Metallurgy and Economic Geology. By Frederick P. Dewey. pp. 239- 

276. 

Papers illustrating the collections ................... pp. 277-335. 
Bibliogtaphy aio se ssccc cincis oeseiecadd 34 bob aeeoeede pp. 337-381. 
Accessions. ...-......--.--+--- wiseseeeeeeeeeeeeeeee Pp. 383-428, 
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Annual Report | of the | Board of Regents | of the | Smithsonian 
Institution, | showing | the operations, expenditures, and con- 
dition | of the Institution | to July, 1885." | | Part 
II. | | Washington: | Government Printing Office. | 1886. 

8vo., pp. xi, 1-264; vii, 1-939, 144 pls. 

Report of Assistant Director 

Reports of curators .........2.22...02000220222222-00- pp. 55-147. 
Materia Medica. By H. G. Beyer. pp. 57-58. 

Textile Industries. By Romyn Hitchcock. pp. 59-60. 
Foods. By Romyn Hitchcock. p. 61. 

Enthnology. By Otis T. Mason. pp. 63-67. 

American Prehistoric Pottery. By W. H. Holmes. p. 69. 
Antiquities. By Charles Rau. pp. 71-78. 
Mammals. By Frederick W. True. pp. 79-84. 
Birds. By Robert Ridgway. pp. 85-91. 

Reptiles and Batrachians. By H.C. Yarrow. pp. 93-94. 
Fishes. By Tarleton H. Bean. pp. 95-98. 

Comparative Anatomy. By Frederick W. True. pp. 99-102. 
Mollusks. By William Healey Dall. pp. 103-111. 
Insects. By C. V. Riley. pp. 113-116. 

Marine Invertebrates. By Richard Rathbun. pp. 117-127. 

Invertebrate Fossils (Paleozoic). By C. D. Walcott. pp. 129-132. 
Invertebrate Fossils (Meso-Cenozoic). By Charles A. White. p. 133. 
Plants. By Lester F. Ward. pp. 135-136. 

Minerals. By F. W. Clarke. pp. 137-138. 
Lithology and Physical Geology. By George P. Merrill. pp. 139-142. 
Metallurgy and Economic Geology. By F. P. Dewey. pp. 143-147. 

Bibliography sc. nccceorcss seeetereeee nies ceneresceseee pp. 149-174, 
Ibist:of ACCeSSIONS 3 2cc0ccce SSeS oseeeseek ee ee pp. 175-243. 
Paper on the George Catlin Indian Gallery.......-..--. pp. 1-939. 

Annual Report | of the | Board of Regents | of the | Smithsonian Insti- 
tution, | showing | the operations, expenditures, and condition | of 
the Institution | for the | year ending June 30, 1886, | | Part 
II. | | Washington: | Government Printing Office. | 1889. 

8vo., pp. xi, 1-842, 16 pls., 23 figs. 

Report of Assistant Secretary ...--....--------.------ pp. 1-83. 

Reports of curators... 2. seee cece ee ese teens es pp. 85-252. 
Ethnology. By Otis T. Mason. pp. 87-96. 
American Aboriginal Pottery. By W.H. Holmes. pp. 97-100. 

Archeology. By Charles Rau. pp. 101-112; 4 pls., 20 figs. 
Foods and Textiles. By Romyn Hitchcock. pp. 113-118. 
Steam Transportation. By J. Elfreth Watkins. pp. 119-141; 5 pls., 9 figs. 
Materia Medica. By H. G. Beyer. pp. 143-145. 
Mammals. By Frederick W. True. pp. 147-152. 

Birds. By Robert Ridgway. pp. 153-162. 
Birds’ Eggs. By Charles Bendire. pp. 163-164. 

Reptiles and Batrachians. By H. OC. Yarrow. pp. 165-166. 

Fishes. By Tarleton H. Bean. pp. 167-172. 
Mollusks (including Cenozoic Fossils). By Wm. H. Dall. pp. 173-179. 
Insects. By C. V. Riley. pp. 181-197; 1 pl., 5 figs. ' 

1It having been decided to issue future reports by the fiscal year instead of by the calendar year, 

this volume covers only the first six months of the year 1885, 
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Marine Invertebrates. By Richard Rathbun. pp. 199-207. 

Comparative Anatomy. By’Frederick W. True. pp. 209-218. 
Invertebrate Fossils. By C. D. Walcott. pp. 215-227. 
Invertebrate Fossils (Mesozoic). By C. A. White. pp. 229-230. 
Fossil Plants. By Lester F. Ward. p. 231. 

Recent Plants. By Lester F. Ward. pp. 233-235. 
Minerals. By F. W. Clarke. pp. 237-238. 

Lithology and Physical Geology. By George P. Merrill. pp. 289-244. 
Metallurgy and Economic Geology. By Fred. P. Dewey. pp. 245-252. 

Papers illustrating the collections.......-..---..----- pp. 253-670. 
Biblidgraphy: c22.c02< cena ee sed ecciseacaniceeend pp. 671-699. 
Joist Of MCCOSSIONS recur ses ee Chk: ea age seta enews es pp. 701-793. 

Annual Report | of the | Board of Regents | of the | Smithsonian Insti- 
tution, | showing | the operations, expenditures, and condition | 
of the Institution | for the | year ending June 30, 1887. | —— | 
Part II, | | Washington: | Government Printing Office. | 
1889. 

8vo., pp. xvili, 1-771, 32 pls., 125 figs. 

Report of Assistant Secretary ..............---------- pp. 1-62. 
Reports’ of ctirators..0..c252c2sceswes eeeee ss cuuseaesis pp. 63-558. 

Ethnology. By Otis T. Mason. pp. 65-75. 
American Aboriginal Pottery. By W. H. Holmes. pp. 77-78. 
Transportation. By J. Elfreth Watkins. pp. 79-81; 1 pl., 2 figs. 
Archeology. By Charles Rau. pp. 83-85. 
Mammals. By Frederick W. True. pp. 87-94. 

Birds. By Robert Ridgway. pp. 95-100. 
Birds’ Eggs. By Charles E. Bendire. pp. 101-102. 
Reptiles and Batrachians. By H.C. Yarrow. pp. 103-104. 
‘Fishes. By Tarleton H. Bean. pp. 105-110. 
Mollusks (including Cenozoic Invertebrate Fossils). By W. H. Dall. 

pp. 111-115. 

Insects. By C. V. Riley. pp. 117-123. 
Marine Invertebrates. By Richard Rathbun. pp. 125-135. 
Comparative Anatomy. By Frederick W. True. pp. 137-138. 
Invertebrate Fossils (Paleozoic). By C. D. Walcott. pp. 139-141. 
Invertebrate Fossils (Mesozoic). By C. A. White. p. 148. 
Fossil Plants. By Lester F. Ward. pp. 145-146. 
Recent Plants. By Lester F. Ward. pp. 147-148. 
Minerals. By F. W. Clarke. pp. 149-150. 
Lithology and Physical Geology. By George P. Merrill. pp. 151-153. 
Metallurgy and Economic Geology. By F. P. Dewey. pp. 155-158. 

Papers illustrating the collections..................-- pp. 159-558. 
Bibliography: accccacciicotseetiness tod hig te letclode pp. 559-594. 

Mi1StOF ACCESSIONS useecins-c oaygdadteGe we wales ee eea ce pp. 595-703. 

Annual Report | of the | Board of Regents | of the | Smithsonian Insti- 
tution, | showing | the operations, expenditures, and condition | 
of the Institution | for the | year ending June 30, 1888. | — | 

Report of the U. S. National Museum. | —— | Washington: | 
Government Printing Office. | 1890. 

8vo., pp. xxii, 1-876, 108 pls., 2 charts, 174 figs., 4 diagrams, 1 map. 

Report of Assistant Secretary ........-.222.2...22-.2. pp. 1-84. 
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Ethnology. By Otis T. Mason. pp. 87-92. 

Oriental Antiquities. By Cyrus Adler. pp. 93-104. 
American Aboriginal Pottery. By W. H. Holmes. pp. 105. 
Transportation and Engineering. By J. Elfreth Watkins. pp. 107-111. 
Materia Medica. By James M. Flint. pp. 113-114. 
Historical Relics, Coins, Medals, ete. By A. Howard Clark. pp. 115-116. 
Graphic Arts. By 8. R. Koehler. pp. 117-122. 

Prehistoric Anthropology. By Thomas Wilson. pp. 123-138. 
Mammals. By Frederick W. True. pp. 139-143. 

Birds. By Robert Ridgway. pp. 145-150. : 
Birds’ Eggs. By Charles E. Bendire. pp. 151-152. 

Reptiles and Batrachians. By H.C. Yarrow. pp. 153-154. 
Fishes. By Tarleton H. Bean. pp. 155-158. 

Mollusks (including Tertiary Fossils). By W.H. Dall. pp. 159-164. 
Insects. By C Y. Riley. pp. 165-171. 

Marine Invertebrates. By Richard Rathbun. pp. 173-180. 
Comparative Anatomy. By Frederick W. True. pp. 181-182. 
Invertebrate Fossils. By C. D. Walcott. pp. 183-185. 
Invertebrate Fossils (Mesozoic). By C. A. White. pp. 187-188. 
Fossil Plants. By Lester F. Ward. pp. 189-190. 
Recent Plants. By Lester F. Ward. pp. 191-193. 
Minerals. By F. W. Clarke. pp. 195-197. 

Lithology and Physical Geology. By George P. Merrill. pp. 199-208. 
Metallurgy and Economic Geology. By F. P. Dewey. pp. 209-211. 
Living Animals. By W. T. Hornaday. pp. 213-222. 
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BiblOSraphy: «2.0222 24 aenccsene secu oeemceaaenty = pp. 703-734. 
List of accessions ,.......-...----.-2----------------- pp. 735-789. 

Annual Report | of the | Board of Regents | of the | Smithsonian Insti- 
tution | showing | the operations, expenditures, and condition | 
of the Institution | for the | year ending June 30, 1889. | —— 
Report | of the | National Museum. | | Washington: | Goy- 
ernment Printing Office. | 1891. 

pp. xvii, 1-883, Appendix E, pp. 1-50; 107 pls., 137 figs., 7 maps. 

Report of Assistant Secretary ......--.-------------- pp. 1-277. 
Reports of curators........------.-------------+--+- pp. 279-423. 

Ethnology. By Otis T. Mason. pp. 281-288. 
Oriental Antiquities. By Cyrus Adler. pp. 289-292. 
Transportation and Engineering. By J. Elfreth Watkins. pp. 293-299. 
Graphic Arts. By 8. R. Koehler. pp. 301-318. 
Prehistoric Anthropology. By Thomas Wilson. pp. 317-339; 6 pls. 
American Aboriginal Pottery. By W. H. Holmes. p. 341. 

Forestry. By B. E. Fernow. pp. 343-347. 
Mammals. By Frederick W. True. pp. 349-355. 

Birds. By Robert Ridgway. pp. 357-361. 
Birds’ Eggs. By Charles E. Bendire.- pp. 363-364. 

Reptiles. By Leonhard Stejneger. pp. 365-367. 

Fishes. By Tarleton H. Bean. pp. 369-370. 

Mollusks. By Wm. H. Dall. pp. 371-375. 

Insects. By C. V. Riley. pp. 377-380. 

Marine Invertebrates. By Richard Rathbun. pp. 381-385. 
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New Mexico...-.......... P.676 

New species of............ P. 606 

NOW York:.o.cs sssceccscees P.928 
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Eocene, Alabama, new snake 

POM ecaccaniacceweeds P.1164 
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Ethmocardium ......---------+-- P. 92 

Florida, bones from Tise’s Ford. P. 396 

Gasteropod from Puebla, Mexico P.181 

GOO Bid ..occcnccas ae eeedesebanee P.116 

Green River group (mollusks)... P. 266 

Fossils. 

151 

Invertebrates, list of publica- 

tions relating to collection of... B.30 

Iphidea and Yorkia ............ P. 1120 
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Foster, L. S 
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G. 
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Coleopterous insects 
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Fishes ... P. 369, P. 770, P. 840 

Mollusks ........-..- P. 942 
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and preparation of thin sec- 
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of determining 

Cu,0 in metallic 
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Montana ............-....02.02. P.1031 

Nebraska, volcanic dust in ..... P. 497 

Nephrite and jadeite........... P. 696 

New Yorkiccrscete neojncnaiednoes P.783 
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1 Also reprinted in Museum Report for 1897, Vol. II. 
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P. 640, P. 692, P.778 

Fishes age. Psdii 
Mollusks and brachiopods .. P.1032 
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1In addition to the papers here indicated several others relating to museum history and adminis. 

tration, and also to American science and scientific institutions, were reprinted in the Musuem Report 

for 1897, Vol. Il. 
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1 Also reprinted in Museum Report for 1897, Vol. II. 
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