
Historic, archived document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 



a ‘ x 

“ ee * 
7” Z 

= + j 

¥ 

2 as tL ing 
r ra 

; 3 7 
o y ts 

- 3 % Ad « ws by 4 
if 7 

+ 
¥ f mS - x : 

= < oF ae | ae s 

* . ; 
] Pt 
F e+ Ae 

x 

a : i. 
= ah. ae 

. = 

~ 
i . 

7 

é 
= 

é 

< 

¥ 

‘ ‘ 

‘ 

. 

q 

‘ 

j Vv 

RE CHE: See F AON it ae 

* 

vi @ so) 
1. § y 

+4 ' ioe ie 

et hk ae re deep 
’ 1 ee 

ee a hd 
2 | 

% 

AG SES ae oe 
2 "7 

i = & ty 

KAW Ie? & 

; 4 

4 . 

; ” 

’ 

} 

re 

4 

YP 
, oh... 

, “ 

& 

th: 

r 

y 

% 

i ve 

1) 1 ites 

is we 
| Oe tag AS 

igrss eae oi ee 

fwalale da 

SSE dls oa 

{; ad % sit ant tak 

x aoe ones 



UNITED STATES DEPARTMENT OF AGRICULTURE 

BULLETIN No. 400 / 
Contribution from the Bureau of Plant Industry 

WM. A. TAYLOR, Chief 

ee eee oe 7 

Re ee 

Washington, D. C. PROFESSIONAL PAPER October 26, 1916 

a We ae 

a eee 

EXPERIMENTS WITH MARQUIS WHEAT 

Sea 
CARLETON R. BALL, Agronomist in Charge, ami ALLEN CLARK, 

Scientific Assistant, Western Wheat a ; 

Office of Cereal Investigations 

4 

; 
: 

3 

' | 

CONTENTS 
Introduction - Varietal Experiments . . 
History of Marquis Wheat Source of the Seed 

Origin Geographic Area Covered 

Experiments in Western Canada . . Results Obtained 

Introduction into the United States . 4 Summary of Yield Data 

Description of Marquis Wheat ... . 4 | Milling and Baking Quality 

WASHINGTON 

GOVERNMENT PRINTING OFFICE 

1916 





UNITED STATES DEPARTMENT OF AGRICULTURE 

(Sy. BULLETIN No. 400 ¢¥ 
PAG ey 

Contribution from the Bureau of Piant Industry 

WM. A. TAYLOR, Chief. 

Washington, D. C. PROFESSIONAL PAPER. October 26, 1916. 

EXPERIMENTS WITH MARQUIS WHEAT. 

By CarLETON R. Bau, Agronomist in Charge, and J. ALLEN CLARK, Scientific | 
Assistant, Western Wheat Investigations, Office of Cereal Investigations. 

CONTENTS. 

Page. Page 

Har GCOGuChON ee ee oe ea. oe nas eee a lp eeVarietalexperiments= <5 2552 1022 sgoo ne ee = 7 
History ef Marquis wheat....--...-...--2..- 2 NSOUECOOR TNE SCCM = sree ares A= eee 1 

Onipinirer eee es oces ech ei SSS oe ae 2 Geographic area covered......--.-.-..--- 7 
Experiments in western Canada.......-- 3 Resultsobtained 53s ees yao 8 

Introduction into the United States... .-. 4 Summary of yieldidatazs.- 2-425 6--eee oe 38 

Description of Marquis wheat........--..--- 4 | Milling and baking quality.-.-............... 40 

INTRODUCTION. 

Marquis wheat has attracted much attention in the United States 
during the past three or four years. Large quantities of seed have 
been imported from Canada and sold to farmers in this country. Ina 
period of only three years the production has increased until it has be- 
come of commercial importance. 

The United States Department of Agriculture has had Marquis 
wheat under experiment at a number of experiment farms for periods 
of two or three years. These experiments have been conducted under 
varying conditions of climate and soil. The results obtained in these 
tests are shown in this bulletin. In addition, there are given some 
results obtained independently by State agricultural experiment sta- 
tions. 

The experiments at Ames, lowa; Brookings, Highmore, Eureka, 
and Newell, S. Dak.; Dickinson and Williston, N. Dak.; Moccasin, 
Mont.; Nephi, Utah; Aberdeen, Idaho; and Moro and Burns, Oreg., 

are conducted in cooperation with the agricultural experiment sta- 
tions of those States, respectively. The experiments at Akron, Colo., 
are conducted in cooperation with the Office of Dry-Land Agriculture 

Note.—This bulletin is intended for agronomists, both experimenters and extension workers, and for 

technical workers in other lines who are concerned with wheat and its products, 

50401°—Bull. 460—16——1 
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Investigations, and those at Newell, S. Dak., in cooperation with the 
Office of Western Irrigation Agriculture, both of the Bureau of Plant 
Industry. The oe at Archer, Wy o., were obtained in cooperation 
with the State board of farm opine ES. 

The results at St. Paul and Crookston, Minn.; Lene and Edge- 
ley, N. Dak.; Lincoln and North Platte, NenE and Davis, Cal., 
were obtained independently by the agricultural experiment stations 
of those States. The writers desire to acknowledge their indebted- 
ness to the directors and other officers of these stations and substa- 
tions for their courtesy in permitting the use of these results. Full 
credit for these data 1s given in the text in each case. 

The data from Huntley, Mont., and the Truckee-Carson Reclama- 
tion Project in Nevada were furnished by the Office of Western Irriga- 
tion Agriculture of the Bureau of Plant Industry. 

HISTORY OF MARQUIS WHEAT. 

It is fortunate that in the case of Marquis wheat its origin is fairly 
well known and the main facts of its subsequent history can be traced. 

The Marquis variety is a hybrid wheat bred by the cerealists of 

the Dominion Department of Agriculture, at Ottawa, Canada. The 
present Dominion cerealist has given an account of its origin in the 
following words: 1 

ORIGIN. 

A few details in regard to the origin and characteristics of Marquis wheat were 
given in the report of the Experimental Farms for the year 1906. It seems neces- 
sary, now, to treat this subject at somewhat greater length, in view of the excep- 
tional interest which has lately been aroused in this wheat. 

Among the crosses made by the director of experimental farms and his assistants 
during the first few years after the farms were established, several were effected 
between Red Fife and various early-maturing wheats from Europe and Asia. All 

the details in regard to the origin of Marquis are not available, but it is one of the 
descendants of a cross between an early-ripening Indian wheat, Hard Red Calcutta 
(as female) and Red Fife (as male). The cross (as appears from unpublished notes) 
was made by Dr. A. P. Saunders, probably at the experimental farm at Agassiz, in 

the year 1892. The crossbred seeds, or their progeny, were transferred to Ottawa 
and when the writer of this report was appointed in 1903 to take charge of the work of 

cereal breeding, he made a series of selections from the progeny of all the crossbred 

wheats which had been produced at Ottawa up to that time. Some of these had 
been named and others were under numbers. Though they had all been subjected 
to a certain amount of selection, each of them consisted of a mixture of related types. 
In some cases all the types present were similar. In other instances striking differ- 

ences were observed. The grain which had descended from the cross referred to 

above was found by careful study of individual plants (especially by applying the 

chewing test to ascertain the gluten strength and probable bread-making value) to 
be a mixture of similar-looking varieties which differed radically in regard to gluten 

quality. One of the varieties isolated from this mixture was subsequently named 

1Saunders, C. E. Marquis wheat. Jn Canada Exp. Farms Rpts. [1911-1912], p. 118-120. 1912. 
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Marquis. Its high bread-making strength and color of flour were demonstrated in 
the tests made at Ottawa in the early months of 1907, and all the surplus seed was at 
once sent to the Indian Head Experimental Farm for propagation. 

It will be clearly seen from the above account that the question, ‘‘When was Mar- 
quis wheat originated?” can never be answered. It came into existence probably 
at Ottawa between the years 1895 and 1902. It remained, however, mixed with other 

related sorts until discovered by the writer in 1903. It was first grown in a pure 
state in 1904, when a few seeds were sown in a sheltered garden on the Central Ex- 
perimental Farm. Even then, however, its fine qualities were only partly known, 
and it was not until the cerealist’s baking tests of 1907 were completed that he de- 
cided to send out this wheat for trial in Saskatchewan. Its success in the prairie 
country was phenomenal. 

EXPERIMENTS IN WESTERN CANADA. 

Marquis wheat was first sent to the Prairie Provinces of Canada 
in the spring of 1907. The report states that it immediately won a 
phenomenal success. This success was not due to any lack of able 
competitors. 

For nearly two decades previous to 1907 the Red Fife had been 
the most popular and highest yielding wheat grown in the Prairie 
Provinces of Canada. It had been grown in a varietal test at the 
Indian Head Experimental Farm in Saskatchewan continuously since 
1888. Within this 18-year period, 98 other varieties were compared 
with the Red Fife. Only two of these, the White Fife and Red 
Fern, were grown throughout the entire 18 years. The average 
acre yield of the Red Fife during this period was 37.6 bushels. It 
outyielded both other varieties, though the average acre yield of the 
White Fife was 36.4 bushels. 

At the Brandon Experimental Farm in Manitoba, the Red Fife 
was grown continuously for 17 years, 1890 to 1906, inclusive. Dur- 

ing all or varying parts of this period, 85 other varieties and strains 
were compared with it. Only five others were grown throughout 
the 17 years. The Red Fife, with a 17-year average acre yield of 
33.7 bushels, outyielded all the others except one. This one was the 
White Fife, with an average acre yield of 34.2 bushels. 3 

These data show the Red Fife and White Fife to be good varieties 
and that any variety outyielding them must possess real merit. 

Marquis wheat was introduced into experiments at Indian Head, 
Saskatchewan, in 1907; at Brandon, Manitoba, and Lethbridge, 
Alberta, in 1908; and at Rosthern, Saskatchewan, in 1911. Table I~ 
shows the yield of the Marquis and Red Fife varieties at these stations 
from the year of introduction to 1914 and the average yield of each 
in the period during which they were grown. These data have been 
taken from the published annual reports of the Canadian experi- 
mental farms. 
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TaBLe I_—Annual and average yields of Marquis and Red Fife wheat, grown at four of 
the Canadian ex perimental jarms during varying periods within the years 1907 to 1914, 
inclusive. 

Yield per acre (bushels). 
/ 

Station and variety. 

| 1907 | 1908 1909 | 1910 | i9ii | 1912 | 1913 | 1914 tes 

Indian Head, Saskatche- | | | | == — 
Mangus =< 25 es eed 32.0 46.3 37.5 48.0 50. 4 77.4 56. 7 54.0 50.3 
Red hile s oA eee | 12°09 35.0 24.8 43.0 26. 4 64.0 39.3 46.7 36.4 

Brandon, Manitoba: 
arquis He eet ose eee 49.2 43.3 42.7 46.6 36.6 50.5 36.5 43.6 

Red Wale. 52: se 2c 222 1 41.5 40.2 40.7 42.6 36.0 45.0 22.6 38.4 
Lethbridge, Alberta: 

Marquis. ee Se es es see soe 29.2 31.0 12 Ol eee 28.5 305051222. oe 25.9 
Bet Hilo s: 25. eee | > 3284 ono |= Gao es BE | 947 je ee 26.7 

Reset , sacks chewan: | 
Minis oe Ss Baetes 28 [eos Sees ates 70.0/ 43.3] 540] 45.3 53.1 
early “Red MUBES coool aoe ioe | Be me eee elec ee | 60.0 Zid 36.0 | 43.1 41.7 

} j 

A study of Table I shows that the Marquis outyielded the Red Fife 
at three of these stations by 5 to 14 bushels per acre. At Lethbridge 
the Red Fife outyields Marquis by four-fifths of a bushel per acre. 
The Kharkof, a hard red winter wheat, also outyields the Marquis at 
Lethbridge. 
The overyield of the Neer at Indian Head is 38.2 per cent; at 

Rosthern, 27.3 per cent; and at Brandon, 13.5 per cent. 

INTRODUCTION INTO THE UNITED STATES. 

Attention was first attracted to Marquis wheat in the United 
States through its having won premiums at several expositions. In 

consequence of this publicity a demand for the seed arose. A con- 
siderable quantity of seed was brought into this country for sowing 
in 1913. Much larger quantities were imported for sowing in 1914. 
One firm in North Dakota claims to have handled 140,000 bushels in 
the latter year. 

The importations of these two years, with the seed home grown in 
1913, were sufficient to sow about half a million acres in 1914. The 
three States, Minnesota and the Dakotas, produced 6,360,000 bushels in 
1914. The total crop of 1914 was probably about 7,000,000 bushels. 
This gave a large supply of home-grown seed, and very little has been 
imported since. 

Most of the imported seed was sold in Minnesota, North Dakota, 
and Montana. Smaller quantities were sold in lowa, Nebraska, 
South Dakota, and Washington. In this way the Marquis variety 
became widely distributed in a very short time. 

DESCRIPTION OF MARQUIS WHEAT. 

In all important characters Marquis wheat closely resembles the 
wheats of the Fife group, so commonly grown in the northern Great 
Plains States. It is therefore included in the Fife group. It will be 

TP Ml Ap Ap Ape ete: Ale i 
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remembered that the Red Fife was the male parent of the Marquis and 
that it doubtless was selected for Fife characters. 

The Marquis is a beardless spring wheat, with white glabrous glumes 
and broad and short hard red kernels. In general it differs from the 

Fic. 1.—Heads and kernels of three varieties of hard spring wheat, natural size: 1, Marquis; 2, Glyndon; 

3, Haynes. 

true Fife varieties in its shorter straw, shorter spike, shorter glumes, 
and shorter, broader kernel. (Figs. 1 and 2.) 

The plants are of only medium height, ranging from 28 to 48 inches, 
according to season. They generally are 2 to 4 inches shorter than 
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those of the Glyndon and Power wheats. The straw is stiff and stands 
up well under unfavorable weather conditions. The spikes are short, 
varying from 2.5 to 4 inches in length. They average one-half to 1 
inch shorter than those of other varieties of the Fife group (fig. 1). 

Fic. 2.—Kernels of three varieties of hard spring common wheat, shown in four different positions, twice 

natural size: 1, Marquis; 2, Glyndon; 3, Haynes. 

Two or three short awns usually are found at the tip of the head, as 

in other beardless wheats. 
The glumes of the Marquis variety are short and broad. The 

variety usually can be recognized, even before the seed is ripe, by this 
character and by its lower stature. In spite of the short glumes the 

seed is held firmly and does not shatter. 
The kernels of other Fife wheats are short and broad, but those of 

the Marquis are even more so. They vary from 4.5 to 6 millimeters 
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in length, averaging 5.2 millimeters, or nearly 1 millimeter shorter 
than the kernels of Fife and Bluestem wheats (fig. 2). The crease also 
is broader and deeper. 

The Marquis is an early variety, ripening from 98 to 135 days after 
sowing, varying with the season and locality. The average length of 
its growing period in the northern Great Plains is about 115 days. 
This makes it three or four days earlier than most of the other Fife 
varieties. Because of its earliness it escapes to some extent the 
drought of dry years, the rust and fall rains of wet seasons, and also 
the early fall frosts. These are the characters which have made it 
especially valuable in the Prairie Provinces of Canada. 

The growing season lengthens as one passes southward into the 
United States, and earliness is no longer so great an advantage. 

VARIETAL EXPERIMENTS. 

As soon as the Marquis wheat began to attract attention in 1912 
the United States Department of Agriculture began an extensive 
series of varietal experiments with it. 

SOURCE OF THE SEED. 

A small supply of seed (C. I. No. 3276) was obtained from Dr. C. E. 
Saunders, of Ottawa, in January, 1912. This was grown in the 
nurseries at several stations, but became the basis of the varietal 
experiments in plats only at Aberdeen, Idaho, and Newell, S. Dak. 
A larger supply (C. I. No. 3641) was obtained from the Lethbridge 
Experimental Farm in Alberta, in the early spring of 1913. This 
lot has been used in the varietal experiments of the Department of 

Agriculture, except in Idaho and Oregon and at Newell, S. Dak. In 
the spring of 1913 the Eastern Oregon Dry-Farming substation at 
Moro obtained a supply of seed direct from the Indian Head Experi- 
mental Farm in Saskatchewan. This lot of seed was given Cereal 
Investigations No. 4158 and has been used in the varietal experiments 
at Moro and Burns, Oreg. The sources of the seed used by the State 
experiment stations conducting independent tests are not known. 

GEOGRAPHIC AREA COVERED. 

The experiments recorded herein have been conducted in 13 differ- 
ent States. The area stretches from Iowa and Minnesota on the east 

to California and Oregon on the west. All the intervening States are 
included except Washington. 

In this great expanse of territory the conditions of climate and soil 
vary greatly. Naturally the adaptation and value of Marquis wheat 
vary with local conditions. The eastern portion of this territory is 
distinctly humid in climate, and the soil consists of glacial drift and 
alluvium. Progressing westward into the northern section of the 
Great Plains area marked changes occur, especially in the climatic 
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factors. In general the precipitation decreases, the elevation in- 
creases, and the growing season becomes shorter. The soils become 
heavy clay loams, varying to heavy clays or gumbo on the one hand 
and to sandy loams and sands on the other. 

West of the Rocky Mountains a new set of conditions present them- 
selves. The precipitation usually is low, and sometimes very low. 
The elevation in the great interior basins is high, except in the Colum- 
bia Basin, where it seldom exceeds 2,000 feet. The soils are light in 
texture. In the California valleys the elevation is low. 

In the Rocky Mountain region and westward urigation is practiced 
where water and topography permit. Marquis wheat has been tested 
under irrigation as well as by dry-farming methods in the semiarid and 
arid portions of the territory covered. 

For convenience in presenting the results obtained, the territory 
under discussion may be separated into four divisions, according to 
the prevailing conditions. These divisions may be called (1) the 
northern Prairie States, or subhumid section; (2) the northern Great 

Plains States, or semiarid section; (3) the Basin and Coast, or arid 
areas, including the Great Basin, the Snake River basin, the Harney 
Valley, the Columbia basin, and the California valleys; and (4) the 
irrigated districts of the northern Rocky Mountain region and Great 
Basin areas. 

RESULTS OBTAINED. 

The results of varietal experiments reported in this paper have 
been obtained at 22 different experiment stations. At 15 of these 
stations, in nine different States, the experiments are conducted by 
the Office of Cereal Investigations, usually in cooperation with the 
State agricultural experiment statien or some other agency. At 
eight different stations in four States the results given have been 
obtained independently by the State agricultural experiment station 
or other agency. The source of the data is explained in connection 
with each station. 

The experimental conditions have varied somewhat at some of 
the stations. The results obtained at one station, therefore, are not 

necessarily directly comparable with those obtained at another station. 
In most cases, however, they probably are directly comparable. 

In all cases the results from different varieties at the same station 
were nearly always obtained under similar conditions and may be 
directly compared. Any known exceptions to this fact are stated 
in the text. 

At each station the aim has been to grow the experimental crops 
under conditions approximating good farm practice for that locality. . 
All crops have been grown by means of only the natural rainfall 
except those discussed in the fourth division, which were grown 
under irrigation. 
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RESULTS IN THE NORTHERN PRAIRIE STATES. 

This section covers the northern Prairie States lying west of the 
Mississippi River. It includes [owa, Minnesota, and the subhumid 
eastern parts of Nebraska and the two Dakotas. Only the narrow 
limits of the Sioux Valley of South Dakota and the Red River Valley 
of North Dakota can be classed as subhumid in these two States. 
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Fic. 3.—Diagram showing the average yields of the Marquis and the leading variety in each of several 

different groups of wheat at five stations in the northern Prairie States*‘during either two or three of the 

years 1913 to 1915, inclusive. 

Marquis wheat has been grown to a considerable extent in this 
subhumid part of the upper Mississippi Valley. About one and one- 
third millions of bushels were grown in Minnesota alone in 1914. 
The variety has been tested at several experiment stations located 
in this section. The positions of five such stations and the results 
obtained during the last three years are shown in figure 3. The 

50401°—Bull. 400—16——2 
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stations are Ames, Iowa; Lincoln, Nebr.; Brookings, S. Dak.; and 
St. Paul and Crookston, Minn. 

Figure 3 shows by means of graduated columns the average yield 
of Marquis wheat and of the leading variety in each of several groups 
of wheat during the 3-year period, 1913 to 1915, except as other- 
wise noted. The same data will be found in tabulated form in 
Tables III to VII, inclusive. | 

The annual rainfall at each of these stations during 1913, 1914, 
and 1915, so far as available, and the average for the 3-year period, 
together with the elevation, are shown in Table II. The average 
annual rainfall at Ames, Iowa, not shown in the table, is about 40 
inches. From this there is a decrease at the other stations.. Crook- 
ston, Minn., has the lowest average, a little less than 20 inches. 
Brookings, S. Dak., has the highest elevation. 

TaBLE I1.—Altitude, annual precipitation, and seasonal precipitation at five experiment 
stations in the northern Prairie States, or subhumid section, during 1913, 1914, and 
1915, except as otherwise noted. 

Precipitation (inches). 

: Alti- Annual. Seasonal.1 
Station. ale 

Aver- Aver- 1913 1914 1915 age. 1913 1914 1915 age. 

Feet. ; 
INTIS, NOW coocbsocacsosuode CWP se scocce (2) Os OOM > Gem aylcerse sep (2) IPE Ssactasc 
Mincoln-Nebre ss ssesee eee 1,189 } 26.23] 40.02} 386.81] 384.35] 12.30] 20.70] 11.81 14. 94 
Brookings, S. Dak.........-- 1,636 | 16.58 | 24.15 | 20.42} 20.38] 10.69 14.09 | 10.47 11. 75 
SiGey aul Mura rae eeepse 837 | 24.05} 24.62] 30.79] 26.49] 13.73 12.65 | 14.74 13. 71 
Crookston, Minn............ 863 16.20] 23.03] 20.11 19. 78 8.62 | 14.88] 14.98 12. 66 

1 The records of seasonal precipitation include the months of April to June, inclusive, at Ames and 
Lincoln and the months of May to July, inclusive, at the other stations. 

2 No records available. 

The annual rainfall is usually sufficient for normal crop production. 
Nearly half of the annual precipitation falls during the four months 
of May, June, July, and August. The growing season 1s fairly long, 
varying from about 130 days to as many as 150 days. 

RESULTS AT AMES, IOWA. 

As shown in Table III, Marquis wheat has been grown only two 
years at this station. The data show that the hard red winter 
wheats of the Crimean group far outyield any sprmg wheats. The 
Marquis is compared, however, with three other spring wheats. 
These varieties represent the three different groups of hard spring 
common wheat which are extensively grown in the hard spring-wheat 
States. In these two years the Marquis outyielded them all by 3 to 
4 bushels to the acre. Representative heads and kernels of the 
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Preston (spring common), Kubanka (spring durum), and Crimean 
(winter) groups are shown in figures 4 and 5. 

Fig. 4.—Heads and kernels of three varieties of hard wheat, one-half natural size: 1, Preston (spring 

common); 2, Kubanka (spring durum); 3, Kharkof (winter). 

TaBiE IIl].—Annual and average yields of the Marquis and six other varieties of wheat 
grown at the Iowa Agricultural Experiment Station, Ames, [owa, during 1914 and 1915. 

[Data obtained in cooperation with the Iowa Agricultural Experiment Station.] 

Yield per acre (bushels). 

roup and variety. 

1914 1915 Average. 

Fife: 
IMBn Ol UISMee pete eae Sane eee So nie el Seis as A coca s oe scineemcsiceee 12.0 21.0 16.5 
Giiyarrcorts (Mini TSN Of! 63) ec ae. o seme Soros Sees neck ee incemaee eee 12.0 12.3 12E2 

Crimean (winter): 
PRNEKC Va CLOW NOS 404) ems cts os Sma Snares wate ne Sinisa a se oe eesacwieeos 41.7 40.7 41.2 
ANTS RON Seas o COCs Sen OS ESHER Bea oe ep Sea eeene aes eee ra 34.1 39. 2 36.7 
VERVOBTACON ES Bs Se Nes a Ne OE MO ali matey ies 33.3 38.8 36. 1 

Preston: 
IDBInhy LENE 6 Set ke See ee sso ud sBeRasue seems Has oe CESenE cee Ee a aseCO nae 11.9 15.3 13.6 

Bluestem: 
Taye ss COMAaT Me INIO te! GQ) sconces ate sors e Sater eo eeret ine rac am eisieiemic mks Wercinteni 1257, 13.0 12.9 
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RESULTS AT LINCOLN, NEBR. 

The experiments reported in Table IV were conducted independ- 
ently by the Nebraska Agricultural Experiment Station, and the 
results are made available here through the courtesy of its director 
and other officers. The yields obtained from the Marquis, Turkey, 

Fic. 5.—Kernels of three varieties of hard wheat, shown in four different positions, twice natural size: 1, 

Preston (spring common); 2, Kubanka (spring durum); 3, Kharkof (winter). 

and Preston varieties during three years are given. The 3-year aver- 
age yield of the Marquis is about 8 bushels less than that of the 
Turkey, although it outyielded the Turkey in 1914. Its average yield 
exceeds that of the Preston, a bearded sprmg wheat, by only 1.4 
bushels per acre, 
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Concerning the Marquis wheat, Prof. T. A. Kiesselbach, agrono- 
mist at the Nebraska Agricultural Experiment Station, says: 

It has been our observation that the quality of the Marquis grain is usually some- 

what inferior to the grain of the other varieties. The seed is usually more shrunken. 

TasLe 1[V.—Annual and average yields of the Marquis and two other varieties of wheat 
grown at the Nebraska Agricultural Experiment Station, Lincoln, Nebr., 1913 to 1915, 
uncluswe. 

[Data presented by courtesy of the Nebraska Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. 

1913 1914 1915 Average. 

Fife: 
NEROIS SaASs Géaao nae ON aSueEeecsdd a Hodea Se aceon ae ese 32.6 Soul 16.0 27.4 

Crimean (winter): 
INGTON 3 SaaS SERS OO ba CORES SORE ed SER OBe ne ae ceace a 48.3 28.8 28.7 35.3 

Preston: 
; iPrestons se. ss 5 SoS EE ee a ae See Ieee hie hi eee ee 31.6 29.3 16.8 26.0 

1 Average yields of two varieties grown as ‘‘Scotch Fife”? and ‘‘Swedish,” both of which proved to be 
the Preston variety. 

RESULTS AT BROOKINGS, S. DAK, 

Cooperative varietal experiments with Marquis wheat have been 
conducted during three years at the South Dakota Agricultural 
Expertmment Station at Brookings. The annual and average yields 
of the Marquis and eight other varieties, representing five different 
groups of wheat, are given in Table V. 

TABLE V.—Annual and average yields of the Marquis and eight other varieties of wheat 
grown at the Brookings (S. Dak.) station, 1913 to 1915, inclusive. 

[Data obtained in cooperation with the South Dakota Agricultural Experimen t Station.] 

Yield per acre (bushels). 

Group and variety. C. I. No. 

1913 | 1914 | 1915 Average. 

} ee 

Fife: 
IW IB RORBDIS 3 oS Sate tae ea ar ee 3641 29.3 15.8 26.7 23.9 
Guliyar dl O Merete ns ae ee Se en 8 ae 2873 19.2 9.2 7.5 12.0 

Crimean (winter): 
PUTER eye ee ae eeae Sha sh oes Pot ae Be Ae 3055 34.2 30.8 43.3 36.1 

Kubanka (durum) 
VEX (bi ORTON So Pa ea a ee a Se ee 1440 28.3 15.0 17.0 20.1 
I NTTED ER TIT Ses 2s SSS 2 ins ee ee ae ae Nr ea 4072 25.8 11.2 22.5 19.8 

Preston: 
(TCS UO Deane reg oe ee Re 3081 27.6 TE 18.3 19.5 
PPT OS COME aes eae epee ss oe Ss nis Sluis eee es 3328 22.3 5.8 21.6 16.6 

Bluestem 
ID Ko lareeteyt ee ey eens Han tera teen a eo ae 3083 26.7 8.3 12.1 15.7 
JUG) Te ONS ge Sn te eR ree rere as | 3082 22; Ded: 11.6 13.3 

It will be noted that the Turkey, a hard red winter wheat, outyields 
all spring wheats by more than 12 bushels to the acre. Among the 
spring wheats, however, the Marquis outyields all other varieties, 
including five common wheats and two durum wheats. The durum 
varieties outyield all spring common wheats except the Marquis. The 
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average yield of the Marquis exceeds that of the Kubanka by about 
15 per cent, and that of the best Preston by more than 18 per cent. 
It much excels the Bluestem varieties and nearly doubles the yield of 
the Glyndon Fife. 

RESULTS AT ST. PAUL, MINN. 

The experiments recorded in Table VI were conducted independ- 
ently by the Minnesota Agricultural Experiment Station, and the 
results are presented here through the courtesy of the director and 
other officers. 

Table VI shows that in the two years when data on winter wheat 
are available, the Turkey variety outyielded all the leading varieties of 
spring wheat. In the 3-year average yield, the Marquis slightly out-- 
yields all other varieties of spring wheat. The quantities by which it 
exceeds the Preston and Glyndon, however, are too small to be 

significant, amounting to .2.5 and 4 per cent, respectively. The 
advantage of the Marquis over the Haynes and Kubanka is about 15 
per cent in each case. The 2-year average yield of the Turkey is 
about 35 per cent higher than that of the Marquis. 

In correspondence, Profs. Andrew Boss and A. C. Arny state that 
these varieties were grown on small duplicated plats, 3 by 132 feet, 
with cultivated 2-foot alleys on either side. The yields, therefore, are 
higher than those obtained on larger plats and in fields, but are com- 
parable one with another. 

TaBLe VI.—Annual and average yields of the Marquis and five other varieties of wheat 
grown at the Minnesota Agricultural Experiment Station, University Farm, St. Paul, 
Minn., 1913 to 1915, inclusive. 

[Data presented by courtesy of the Minnesota Agricultursl Experiment Station.] 

Yield per acre (bushels). 

Group and variety. (Minn. No. Average. 

1913 1914 1915 = 
Two Three 
years. years. 

Fiie: 
Maro iuiss) 4.62 ok eee eee 1239 41.9 27 50.0 38.9 39.9 

Giyndon= 2.) 3 ee Se eee 285 38.6 27 19.2 Sei! 38.3 
Crimean (winter): 

Tnrke@ys2s2—3 2s son See esos ete ee 2 Ey eo See oe 47.8 57.0 iy by. I Ree sat 
Preston 

PP ECS LOM a0 oe en ee 924 43.5 26.5 46.7 36.6 38.9 
Kubanka (durum): : 

Kubanks 2.2. 26 es ee ee 990 Pa TaT | 30.3 46.7 38.5 34.2 
Bluestem: 

ay NES en ss hoe ee een 169 33.8 26.7 39.9 33.3 33.5 

RESULTS AT CROOKSTON, MINN. 

The experiments at Crookston, Minn., have been conducted by the 
Minnesota Agricultural Experiment Station. The results are ayail- 
able through the courtesy of the director of the station and his asso- 

ithe, 
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ciates. The Marquis variety has been grown during three years, 1913 
to 1915, inclusive, and the annual and average yields of this and 
other varieties are shown in Table VII. The average yield of each 
variety is given graphically in figure 3. 

The data show that the Marquis outyields any of the other three 
varieties, representing three separate groups of wheat. It excels the 
Kubanka by only 5 per cent, but exceeds the Preston and Bluestem by 
25 and 30 per cent, respectively. Two plats of Marquis wheat were 
grown each year, the original seed having been received from separate 
sources. The yields given are an average of the yields of the two 
plats. The Glyndon, a Fife variety, was grown in 1913 and yielded 
17.4 bushels to the acre, while the two Marquis plats yielded 20.5 
and 22.3 bushels, respectively. Winter wheat has not been grown 
successfully in this part of Minnesota. 

TasBLE VII.—Annual and average yields of the Marquis and three other varieties of wheat 
grown at the Northwest Experiment Station, Crookston, Minn., 1913 to 1915, inclusive. 

[Data presented by courtesy of the Minnesota Agricultural Experiment Station.] 

Yield per acre (bushels). Yield per acre (bushels). 

Group and variety. Group and variety. 

1913 | 1914 | 1915 | Aver 1 Aver- 5 913 | 1914 | 1915 age. age. 

Fife: Preston: 
Marquis!...........| 21.4 | 23.9 | 40.0 28. 4 JERE as oekacuoes6 ISS OF AG 7 | PAs dl 21.3 

Kubanka (durum): Bluestem: 
Kembamkease=sjeeenae 27.8 | 14.6 | 38.0 26.8 Haynes (Minn. No. 

LOO) ee Sec e 17.4 | 19.2 | 23.3 20.0 

1 Average of the yields of two lots. 

CONCLUSIONS. 

Two facts are shown clearly by figure 3 and Tables III to VII, 
inclusive, on which figure 3 is based. These facts are (1) that where 
hard red winter wheats of the Crimean group can be grown in this 
section they outyield any spring wheat, and (2) that Marquis wheat 
outyields other varieties of spring wheat at all these stations. These 
results are based on 3-year tests at all stations except Iowa, where 
they cover only two years. ; 

The gain in yield of the Marquis over other spring wheat varieties 
belonging to the Fife, Bluestem, and Preston groups is small. At 
St. Paul, Minn., and Lincoln, Nebr., the difference is only about 14 
bushels. In central Iowa and eastern South Dakota it is 3 to 4 
bushels. At Crookston, Minn., however, the difference is about 7 
bushels. The gain in yield of the Marquis over durum wheats at the 
three northern stations in this section varies from 1.5 to more than 
5 bushels. ) 
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RESULTS IN THE NORTHERN GREAT PuaiIns AREA, 

The northern half of the Great Plains area includes most of Nebraska 

and the Dakotas, northeastern Colorado, eastern Wyoming, and the 
eastern half of Montana. 

It was to the northern States of this division that Marquis wheat 
was first introduced. It is in the Dakotas and Montana that it has 
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Fic. 6.—Diagram showing the average yields of the Marquis and the leading variety in each of several 

different groups of wheat at 11 stations in the northern Great Plains area during either two or three of the 

years 1913 to 1915, inclusive. 

become most extensively grown. In 1914 North Dakota alone pro- 
duced over four millions of bushels and South Dakota nearly a million 
bushels. No data for Montana were gathered. If statistics for the 
production in 1915 were available, the increase in these three States 
would be found to be enormous. 

Varietal experiments with the Marquis and other wheat varieties 
have been conducted under dry-land conditions at nine experiment 
stations in this section during the three years, 1913 to 1915, inclusive, 
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and at two others during the last two years of this period. The sta- 
tions are as follows: North Platte, Nebr.; Akron, Colo.; Archer, Wyo. ; 
Newell, Highmore, and Eureka, S. Dak.; Edgeley, Langdon, Willis- 
ton, and Dickinson, N. Dak.; and Moccasin, Mont. The location of 

these 11 stations and the results of the varietal experiments are shown 
graphically in figure 6. By means of graduated columns the average 
yield of Marquis wheat is shown with that of the leading variety in 
each of several groups of wheat grown commercially in these States. 
The same data will be found in Tables IX to XIX, inclusive. 

The climate of this section is generally classed as semiarid. Table 
VIII shows the altitude of each station and the records of annual 
and seasonal rainfall during the three years, 1913 to 1915, inclusive, 
when the varietal experiments were in progress. In the three years 
under discussion the average annual rainfall has varied between 15 
and 20 inches at all these stations except North Platte, Nebr. The 
higher average at that station is due entirely to the enormous pre- 
cipitation of the year 1915. In general, the annual rainfall decreases 
in passing westward across this section. The altitude steadily 
increases from east to west, varying from 1,000 or 1,500 feet on the 
eastern border to 6,000 feet in eastern Wyoming and Colorado. 

Taste VIII.—Altitude and annual and seasonal precipitation at 11 experiment stations 
in the semiarid northern section of the Great Plains area. 

Precipitation (inches). 

| 

4 Alti- Annual. | Seasonal.1 
Station. AGI. 

| 

| - | Aver- | é ~ | Aver- 
1913 | 1914 1915 age. 1913 1914 1915 age. 

| | 

Feet. 
INortheblatie Ne bres eee esse ee 3,000 | 18.52 | 16.10 | 34.85 | 23.16 | 9.02} 8.12] 19.56] 12.23 
eNska Omen COlOm secre aint Sits est ese ee 4,560 | 16.05 | 15.58 | 25.00 | 18.88 | 6.81 | 10.67 | 14.17] 10.55 
AT CHOP EWhviOlocto ns Sete ea eee ce ye 6,027 | 16.80 | 11.60 | 18.32 | 15.57 | 9.26 | 8.52 | 12.69] 10.16 
INI@WCUIE S.A DENT AS Sak ae RE ae ea 2,950 | 12.53 | 11.70 | 21.02 | 15.08} 5.68 | 7.03 | 15.83 9.51 
EG OMMOTOs oe Wakes = 2a. - sane ee 1,890 | 12.46 | 17.52 | 23.29 | 17.76) 8.59 | 11.98 | 16.40 | 12.32 
BHI Osis al Keer cere yt ahs TESS 4a ee tee 14550) | 224289) 19.708 |e eee = 9.80 | 12.45] 11.12 
i deelevegNer Dakss. a soe Soc en eee 1,468 | 19.82 |-17.80 | 21.96 | 19.86 | 9.06 | 13.06 | 13.88] 12.00 
ang donbeNe Wakes eee eee ase ne. iL Gils}, Hoa sens ee Ss | eas) alae ee eee CEN (8) 1155 8.27 
AWalllistomeNe |) akesse.-- se 2525 as WS(d lela 20) | V8s4e | V4N62? | 16s12 5.95 | 12.00 (e232 8.39 
DiekinsonkyNesD ake wos. ese ce se 2A Salli 9S8 B22 14: | 20.53 | 18.40 5.43 | 18.84 | 14.41 12. 8&9 
IMOCCaSInMMONUSs2s asi sete see eles | 4,228 | 14.96 + 15. 67 | 20.68 | 17-10 | 9.32] 9.38 | 11.06 9.92 

J 

1The record for seasonal precipitation includes the four months of April, May, June, and July at all 
stations except North Platte, Nebr.,and Archer, Wyo. At North Platte the record is for the four months 
of March, April, May, and June. At Archer the record is for the five months of April, May, June, July, and 
August. 

Crop production is governed largely by the quantity and distribu- 
tion of the annual precipitation. Reference to Table VIII shows that 
one-half to two-thirds of the total comes during the growing season 
of four months. Wind movement is fairly constant and summer 
temperatures rather high. These factors cause loss of water by 
evaporation. Hot winds and hail sometimes occur. Wet, warm 
weather in midsummer sometimes promotes epidemics of rust. 

50401°—Bull. 400—16——3 
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The length of the growing season varies with the altitude and 
latitude. The frost-free period decreases from about 130 days in the 
lower portions to about 90 days at the higher elevations. In general, 
early and drought-resistant varieties have an advantage in escaping 
hot winds, drought, and frost. A brief popular classification and de- 
scription of the important groups of hard spring wheat and the 
leading varieties in each group is already available. 

RESULTS AT NORTH PLATTE, NEBR. 

The experiments reported in Table IX were conducted independ- 
ently by the Nebraska Agricultural Experiment Station, and the 
results are made available here through the courtesy of the director 
and other officers. They have been continued through the 3-year 
period, 1913 to 1915, inclusive. 

Table 1X shows that the Turkey wheat, a hard red winter variety, 
largely outyields all the spring wheats. The advantage of the Turkey 
over Kubanka No. 1, a durum wheat and the highest yielding spring 
variety, is 54 per cent. The durum varieties slightly outyield the 
Marquis, while the durums and the Marquis all outyield the Preston. 
It is unfortunate that no other variety of the Fife group has been 
grown at North Platte. .The results in hand do not show whether 
or not the Marquis would outyield other Fife wheats. 

TaspLeE [X.—Annual and average yields of the Marquis and five other varieties of wheat 
grown at the North Platte substation, 1913 to 1915, inclusive. 

[Data presented through the courtesy of the Nebraska Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. 

1913 i914 1915 Average. 

Fife: 
Marquis: =? f.452 25 3255. tas So. Ve se B ees ae ee 6.8 4.3 | 20.2 10.4 

Crimean (winter): | 
PERK yee eon See Soe Ses Se ee ee 1 WG: 8.0 | 31.1 18.8 

Kubanka and Kahla (durum): 
Kes pan kau 09 fos2es. 2 oso 2 ee ee ee ee ee TACO | 3-9 | 25.1 12.2 
eu barekel 2's = 26 oe ee ee Pe ee ee oe eee 7.9 | es 21.6 10.6 
ie Lee eso ths ae Se ee = a a ee ea -8 | 2.9 19.2 | 10.6 

Preston: 
PTOSLOM SS soa Se eS ee US So ne Spee a eee 3.0 3.0 6.6 4.2 

1 Average yields from nine plats in the rotations of the Office of Dry-Land Agriculture Investigations. 
2 Average yield of two plats. fii 
3 This variety was grown under the name “Scotch Fife.” 

RESULTS AT AKRON, COLO. 

At Akron, Marquis wheat has been compared with other winter and 
spring varieties during the 3-year period, 1913 to 1915, inclusive. 
The annual and average yields are shown in Table X, and the average 
results appear graphically in figure 6. 

1 Ball, C. R., and Clark, J. A. Varieties of hard spring wheat. U.S. Dept. Agr., Farmers’ Bul. 680, 20 

p., 7 fig. 1915. ; 

TILA ea ten) at 

=e! eee 



EXPERIMENTS WITH MARQUIS WHEAT. 19 

The data show that here also the hard red winter wheats of the 
Crimean group outyield any spring wheat. The margin of advan- 
tage, however, is not wide. Considering only the spring wheats it is 
seen that the three durum varieties outyield any of the spring com- 
mon varieties by 3 to 5 bushels per acre. Among the five spring 
common wheats, the Marquis ranks third, being slightly exceeded by 
the Ghirka Spring, of the Fife group, and a bearded variety called 
Red Russian, of the Preston group. Among the entire 11 varieties 
the Marquis ranks ninth. 

TaBLE X.—Annual and average yields of the Marquis and seven other varieties of spring 
wheat and three varieties of winter wheat grown at the Akron Field Station, Akron, Colo., 
1913 to 1915, inclusive. 

[Experiments conducted in cooperation with the Office of Dry-Land Agriculture Investigations.] 

Yield per acre (bushels). 

Group and variety. C. a 
ih Aver- 

1913 1914 1915 age. 

Fife: 
WERT GSS SSS ieee eS Serer SAEe Baan Nate Ink a TS aa OnE rate 3641 Uo® 19.7 26. 5 17.9 
GIEK aS primes eee elena Noda 7 ayaa Oe See eee ole 1517 14.0 19.3 22.6 18.6 
Giliv nd On ee teens ries cee ciaes as See 2873 8.0 16.6 16.2 13.6 

Crimean (Winter): 
ahiankOnuGR ae nes says ence tos ew ie AOpen ee Sh ee 4207 18.5 26. 1 28. 3 24.3 
TGR ROIS Nec oe ton saae Seen Se SoU ne eS ote eran eae 1583 16.6 25.9 29. 2 23.9 

OAs ese raters ie esac el ek She NE ey CRETE 16.1 26. 6 27.5 23.4 
Pelissier and Kubanka (durum): 

NRO LISGIOT ae are ars eerie era stat ho see Pe Waray aig the ee 1584 10.5 26. 6 31.6 22.9 
JN ORD ID ls See Ra Ao otind deceis Uae as apes Wel sea arcana 1493 10.5 27.6 27.9 22.0 
HCC IO ATC acre recy eee a eee sear wae fry ee aye SEN. ede alg Oe SS 1516 6.0 26.5 31.3 21.3 

Preston: 
IRGC USS 1e rarer terse eee cere tee Ree ay ae NL aN fay 4141 8.3 23.0 23.9 18.4 

i 12.0 19.3 19.5 16.9 MTV ATI ie eee Sen creo iAce CRE eos te oe eS oselaateclssoelais ot | 2397 | 

RESULTS AT ARCHER, WYO, 

At Archer the varietal experiments have included Marquis wheat 
during the three years, 1913, 1914, and 1915. The annual and aver- 

age yields are shown in Table XI. The average yield of the highest 
yielding variety in each group is shown graphically in figure 6. 
~The results shown in Table XI are much like those obtained at: 

Akron, Colo. The hard red winter wheats outyield any spring 
wheats, though they exceed the durums by only 1 bushel. The 
Ghirka Winter, a beardless winter variety, not shown in the table, 
gave an average acre yield of 18.2 bushels, or nearly 1 bushel more 
than the Turkey, the best variety of the Crimean group. The durums 
again outyield all spring common wheats. Among the latter, how- 
ever, the Marquis leads. It outyields the next best variety of the 
Fife group, the Ghirka Spring, by 2 bushels, and the best Bluestem 
variety by 4.5 bushels. However, it exceeds the best of the Preston 

group by only 0.3 of a bushel. 
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TaBLE XJI.—Annual and average yields of the Marquis and 11 other varieties of wheat 
grown on the Cheyenne Experiment Farm, Archer, Wyo., 1913 to 1915, inclusive. 

[Experiments conducted in cooperation with the Wyoming State Board of Farm Commissioners. ] 

Yield per acre (bushels). 

Group and variety. & I 
z Aver- 1913 1914 1915 age. 

Fife: 
IMAarQuiS| co ctose se acckee SC aS Gace eee See eee ene 3641 9.0 8.4 21.0 12.8 
GihinkasS prin gees ete sa). )io sees Bee a eee eee ee ee 1517 9.2 10.0 ig), 3) 10.8 
Giiynd ORR aise eee oe ee eee eee ee eee 2873 5.8 9.6 12.5 9.3 

Crimean (winter): 
UPK Gees aS iste See aaah 2 Ceri ops Sern pa a a eepereeyta pera 1571 10.0 9.8 32.0 1758" 

KAN ATO RSE sap Od 2 SA ARTE os ea AEP eS ee 1442 9.8 4.7 37.1 17.2 
(rimeans (cise fad ses ac ance a cee ee eee eee eee 1559 9.7 3.2 38. 6 17.2 

Kubanka (durum): 
Belotvurkasc. icc. s= eG ee es eee Se eee eee ae 1520 Wea 11.9 28.9 16.2 
Rebamka x oe Jase 2 ae othe Lees nae ee See eee ee 1440 dao 12.5 25. 6 15.2 

Preston: 
Rede USsiani as eee see shee eee Bes ae See ect clas 4141 8.3 10.2 19.0 12.5 
IPT OSUOM Noe isis sneisaioloe noise sae w= ele ee ice eee Se eee 3698 6.7 9.8 1583 10.6 

Bluestem: 
PP tlaynes, GMitan: No: 169) see cae se ee ee eer eee 2874 | 4.4 9.0 WE 7/ 8.3 

icaynes;(NbInns INO 51) 22/5 RES bo crc aac em en nenene eae ee 1505 | 2.6 5.3 10.7 6.2 

RESULTS AT NEWELL, S. DAK. 

The experiments at Newell have included the Marquis variety dur- 
ing the 3-year period, 1913 to 1915, inclusive. The annual and aver- 
age results are shown in Table XII. The yield of the best variety 
in each group is shown graphically in figure 6. 

TasBLeE XII.—Annual and average yields of the Marquis and eight other varieties of wheat 
grown on the Belle Fourche Experiment Farm, Newell, S. Dak., 1913 to 1915, 
inclusive. 

[Data obtained in cooperation with the South Dakota Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. a ; 

1913 | 1914 | 1915 | Aver 
age. 

Fife: 
INE AT US 5 AH 2 a he ada ro LE Sy Ne Nn 3276 16.8 8.0 50. 9 Dong 
POW CU eat Ee Sa ee ee Sy gs Eke aT Oe En are nt eS 3025 16.6 Gp il 43.4 OHS 7 
GUMMY ybeae snes on Gnedan sek or edaro ae sa ohosapsore 2873 15.8 5: 39.8 20. 2 

Crimean (winter): 
EE OL ee ese oops Stes See ne et ay a Mae ieee ey at eran a 1442 38. 6 28. 7 63.8 43.7 

Kubanka (durum): 
TEL fs KOO ids oe, Ae Se ee ee eee ee ne eS een TZ5OR |) eel Get, 9.7 58. 2 28. 2 
VEG Ofsted RR ere ae Te RR oa sy near deh 1516 19.1 9.6 54.5 27.7 
PAM TVAU Gas ate cia See ort Se ee cE oe ee SE ees 1493 7-1 9.5 54.9 a2 

Preston: 
IB TESTONM a Sistas nts setae ee eat ee Gree oe See ee acer eee 3081 | 19.5 Te2 46.9 24.5 

Bluestem: 
PPA WNeS! S325 Sue Shs oe Sosa 3+ wes Sele eee eee eee 3020 14.1 ual 42.0 | 20. 4 

} 

Here, as at the stations previously discussed, the hard winter 
wheats excel all spring wheats. The Kharkof outyields the Pere- 
rodka durum, the highest yielding spring variety, by 55 per cent. 
Again, the durum wheats outyield all groups of spring common 
wheats by good margins. The Marquis excels all other varieties of 
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spring common wheat. It outyields the Preston by only 3 per cent, 
but the Power and Glyndon by 14 and 20 per cent, respectively, and 
the Haynes by 19 per cent. 

RESULTS AT HIGHMORE, S. DAK. 

The Marquis variety has been included in the varietal experiments 
at Highmore during three years, 1913 to 1915, inclusive. The annual 
and average yields obtained from the Marquis and eight other 
varieties are shown in Table XIII. The average yield of the best 
variety in each group is shown graphically in figure 6. 

The Marquis has outyielded all other varieties, both winter and 
spring, at Highmore during the period specified. The Kubanka and 
Preston are nearly tied for second place and do not fall far below the 
Marquis. The Kharkof, the hard winter variety, and the Haynes 
and three varieties of the Fife group fall from 4 to 11 bushels, or from 
22 to more than 100 per cent, below the Marquis in yield. The 
comparatively high yield of the Marquis variety in 1913 was due to 
the favorable location of the plat in a low moist spot. 

TABLE XIII. —Annual and average yields of the Marquis and eight other varieties of wheat 
grown at the Highmore (S. Dak.) substation, 1913 to 1915, inclusive. 

[Experiments conducted in cooperation with the South Dakota Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. < A ° 
; : ~ Aver- — 

1913 1914 1915 age. 

—— EE 

Fife: 
Wigive (bi $ocnes=cab eee ee Sees U SSeS He Hee Gee aera ee | 3641 IPS Te 1353 33.3 19.8 
TRG Pid ae i BOONE Seat ak eI Se a res ean Es beprey a ee 2989 6.3 8.7 26.7 13.9 
CIM) oi. Roce SSS Se SBR Oe oo Se eS SS eee ene 1517 6.5 eS 16.7 1S 
(CUVARYOIOS XS eS aa terts GEO Re aoe eS ae ae ae ne pone 2873 8.7 es 10.0 8.7 

Kubanka (durum): : 
Abt Ta ers epee ee eee Re aa eee SN ee 1354 323 22D, 30.0 18.5 

Oe ae a eae Soy oie er es se 1440 2.0 19.7 Some 18.3 
Preston: 

VESEY BOY peel a a ose a a a ge Ere a 3081 Oba PAD ys Sabnts} 18.1 
Crimean (winter): | | | 

BIRO bse = 5a SAS E ES SOE ee ee ere Bee 1442 Dalen 12. 5 | Alla 7 15.4 
Bluestem: | | 

Haynes (Minn. No. 51)...-------- SUS Ee Ss oe epee Cee Ne ace 1505 Uist 4.8 22.5 ane z 
| | 

RESULTS AT EUREKA, S. DAK, 

At Eureka the Marquis has been grown in the varietal test during 
only two years, 1914 and 1915. The annual and average yields are 
shown in Table XIV. The best yielding variety in each group and 
the average yield produced by it in the 2-year period are shown 
graphically in figure 6. 

The results show that the Kubanka durum is the highest yielding 
among the five varieties tested. It outyields the Marquis by 3.5 
bushels, or 15.5 per cent. The Marquis ranks second, exceeding the 
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Preston by 25 per cent and the Dakota Bluestem by 46 per cent. 
The Turkey, the only variety of hard winter wheat tested, was a 
complete failure in both years, except when mulched with straw. 

TaBLe XITV.—Annual and average yields of the Marquis and four other varieties of wheat 
grown at the Eureka (S. Dak.) substation during 1914 and 1915. 

[Data obtained in cooperation with the South Dakota Agricultural Experiment Station.] 

{ ! 
| 

Yield per acre Yield per acre 
| (bushels). | (bushels). 

Group and variety. | pee ; | | Group and variety. so | 

| | 1914 | 1915 mee | | 1914 | 1915 ee 

Fife: | Bluestem: | 
MAT TIS Ieee ee U4 Lalo es, 30.5 | 22.6 Dakotazaeera. seen 3083 | 6.6 | 18.5 12.6 

Kubanka (durum): | Crimean (winter): | 
Kou balk oes 2 oe 1440 | 9.3 | 42.9] 26.1 THEKCY)3 te see oe 3055 | 0 0 0 

Preston: 
IBTESCON seas cases 3081 | 10.7 | 22-9 | 162835) | 

RESULTS AT EDGELEY, N. DAK. 

The experiments at Edgeley are conducted independently by the 
North Dakota Agricultural Experiment Station, and the results 
shown in Table XV have been made available through the courtesy 
of the director and other officers of that station. The experiments 
have included the Marquis during three years, 1913 to 1915, inclusive. 
The results are given in Table XV, and the yield of the ieading 
variety in each group appears in figure 6. 

Winter wheats are not grown at Edgeley. Durum varieties con- 
siderably outyield either the Fife or Bluestem groups of spring com- 
mon wheat. The Marquis wheat excels all other varieties in the 
Fife and Bluestem groups. It outyields the Power, the next best 
Fife variety, by over 5 per cent and the Haynes by nearly 10 per cent. 

TaBLE XV.—Annual and average yields of the Marquis and seven other varieties of wheat 
grown at the Edgeley (N. Dak.) substation, 1913 to 1915, inclusive. 

[Data used by courtesy of the North Dakota Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. ee He te : Der 

1913 | 1914 | 1915 | Aver 

SS ee re 

Fife: | 
Marquiscy. Jao.) a12 se Seo eee oe te eee er eee Pea saaee | 2700 26.6 10.5 32.0 | 23.6 
Owen Sel). ries we ae eee ae | “3025 | 312] 30.6 7.0| 27.9] 21.8 
Ghitka Springs sekdas bee eee cae ee lec | 1517 | 2013| 30.6] 9.0| 2of6|) 2104 
Power (sels N= Daks NO: 66).25). te ee eae | 920 26.9 aD 31.0 21.1 

Kubanka (durum): 
ATAU een nea Sa peers mea on ens Sener 1494 778 Ps} 77 15D 43.4 28.0 
IC AT ASIA A meee ce ciee eee es ae ee a ee _ 2006 543 25.2 15.5 38. 2 26.3 

Biuestem: } 
Haynes((Minn kiN Os 51) kanes eee ee ee eee eeeee 3021 779 26.9 5.0 29.9 | 20.6 
SATTT OTA CATN 2 8 Si ak SOPs) SU tye STD oc ee ee ar ee rh | 872 25.1 sd) 28.9 19.2 
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RESULTS AT LANGDON, N. DAK, 

At Langdon, as at Edgeley, the experiments are conducted inde- 
pendently by the North Dakota Agricultural Experiment Station, 
and the results are used here by courtesy of the director and his 
associates. The experiments have included the Marquis during only 
two years, 1914 and 1915. The annual and average results are shown 
in Table XVI and the yield of the leading variety of each group in 
figure 6. 

The results may be seen at a glance. The two durum varieties far 
excel the Marquis and Glyndon. In the Fife group the Marquis out- 
yields the Glyndon by 6 bushels, or more than’ 27 per cent. The 
yields of Bluestem varieties under the same conditions are not 
reported. 

TaBLE XVI.—Annual and average yields of the Marquis and three other varieties of wheat 
grown at the Langdon (N. Dak.) substation during 1914 and 1915. 

[Data used by courtesy of the North Dakota Agricultural Experiment Station.] 

Yield per acre Yield per acre 
(bushels). (bushels). 

Group and CAND ake Group and C.1I.|N. Dak. 
variety. No. No | variety. INOS eNOS «| 

~ | Aver- | Aver- 
1914 | 1915 age. 1914 | 1915 age. 

Fife: || Kubanka (du- 
Mra qiuliSe sees 2703 | 18.3 | 38.1} 28.2 rum): 
Glyndon Kubanka.. .| 1440 929 | 31.7 | 46.1 | 38.9 
(Minn. No. Gharnovka..| 1443 915 | 29.7 | 47.2] 38.4 
163) Beeeeee 2873 B14e 127% Wy 3le7 | 22.2 

RESULTS AT WILLISTON, N. DAK. 

The varietal experiments at Williston have included Marquis 
wheat during three years, 1913 to 1915, inclusive. The annual and 
average yields are shown in Table XVII, and the average yield of the 
leading variety in each group is shown graphically in figure 6. 

At Williston, as elsewhere, the durum varieties excel any spring 
common wheats in yield. The best durum exceeds that of the 
Power, the best spring common, by 4.6 bushels, or nearly 14 per cent. 
Considering only the common wheats, the rank of the groups is Fife, 
Bluestem, Preston, and Crimean (winter), in the order named. 

Among the Fife varieties, the Power outyields the Marquis by 1 
bushel, or 2.5 per cent. The Glyndon, in the Fife group, and the 
Balcota. a Bluestem variety, almost exactly equal the Marquis in | 
yield. The yields of the winter-wheat varieties are very low. 

The comparatively low yield of the Marquis in 1915 was due to 
damage by a late spring frost. The plants were about 8 inches tall 
at the time. Not only at Williston but also at other points in the 
State the Marquis seemed to be more seriously injured than Oulnee 
varieties. 
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TaBLeE XVII.—Annual and average yields of the Marquis and 12 other varieties of wheat 
grown at the Williston (N. Dak.) substation, 1913 to 1915, inclusive. 

[ Data obtained in cooperation with the North Dakota Agricultural Experiment Station.] 

| 
| 

| Yield per acre (bushels). Yield per acre (bushels). 

Group and va- | C.I.|—— Group ahd va- | C.I. 
Oo. riety. No. riety. N 

’ ~ | Aver- - Aver- 
1913 | 1914 | 1915 age. 1913 | 1914 | 1915 | age. 

| 

Fife: Bluestem: 
Marquis...... 3641 | 29.0 | 52.5 | 40.6 LY Dakota. .....| -3083 | 30.7 | 47.5 | 44.6 40.9 
Power. . .- 3697 | 28.7 | 51.3 | 45.1 41.7 Haynes. ...-- 2874 | 30.0 | 42.5 | 42.9 38.5 
Glyndon..... | 2873 | 28.2 | 49.2 | 44.1 | 40.5 || Preston 
Red: hiler>.22 | 3694 | 28.7 | 47.9 | 43.9 40.2 Preston. ..-.- 3698 | 25.0-| 46.3 | 43.4 38.2 

Kubanka (du- | | W inter: 
Tum): | Buffum No 

Taganrog se-/| 1570 | 35.0 54.6 | 49.4 46.3 1 (as 2. 2 3330 | 15.6 | -17.1 6.4 13.0 
lection 232 j North Dakota 

Kubanka. - ._- 1440 | 33.0 | 53.8 | 47.3 44.7 No. 1997 ...| 3084 | 13.1 | 15.8 6.1 14.7 
Arnautka..... 3693 | 34.7 | 47.2 | 45.5 42.5 Beloglina....| 1543 7.8 | 10.0 | 12.8 10.2 

RESULTS AT DICKINSON, N. DAK. 

Marquis wheat has been grown at the Dickinson substation during 
three years, 1913 to 1915, inclusive. The annual and average 
yields obtained from this and other varieties are shown in Table 
XVIII. The average yield of the leading variety in each group is 
shown graphically in figure 6. 

The results obtained are nearly the same as those at Williston. 
The durum wheats lead by a wide margin. The Marquis is the 
highest yielding variety of common wheat, and the Kubanka No. 8 
excels it by nearly 35 per cent. The groups of common wheat rank 
in the same order as at Williston, namely, Fife, Bluestem, Preston, 

and Crimean (winter). The Marquis outyields the Rysting, the 
next best Fife variety, by 1.7 bushels, or 6 per cent, and the Preston 
by 2.7 bushels, or 11 per cent, while it exceeds the Crossbred Blue- 
stem by 3.4 bushels, or 14 per cent. The winter wheats are not 
successfully grown in North Dakota. 

TasLe XVIIIl.—Annual and average yields of the Marquis and 12 other varieties of wheat 
grown at the Dickinson (N. Dak.) substation, 1913 to 1915, inclusive. 

[ Data obtained in cooperation with the North Dakota Agricultural Experiment Station.] 

Arnautka 6P1.) 4064 | 30.9 | 11.6 | Kharkof.....| 1583 | 3.6 | 11. 

| Yield per acre (bushels). |, | Yield per acre (bushels). 

Group and va- | C.TI. a | Group and va- | Cat: 
riety. No. | riety. No. 

’ - | Aver- |) ~ | Aver- 
1913 | 1914 | 1915 age. || | 1913 | 1914 | 1915 age 

a a 

| | 

Fife: | Preston: 
IMATQIss=- 22 - 3641 | 24.2 | 14.0 | 32.8 | 23.7 Prestonze- 223 3081 | 25.2 | 12.9 | 24.8} 21.0 
Rysting......- | 3022 | 28.1 | 12.4 | 25.6] 22.0 || Preston_2 22! 3328 | 26.2 | 7.2] 25.9] 19.8 
Red Fife...... | 3329 | 28.3 | 10.2 | 25.3] 21.3 || Bluestem: | 
Ghirka Spring-| 1517 | 26.6 | 11.3 | 24.3 | 20.7 || Crossbred ==-.| 3314 | 21 -) 20:35) 23277 )|) 2a 

Kubanka (du- hi. (Haynes: 202 2874 | 24.8} 83 | 229] 187 
rum): | Crimean (win- 
KubankaNo.8) 4063 | 31.2 | 18.0 | 51.5 | 31.9 | ter): : 
Kubanka.....| 1440 | 26.7 | 14.2 | 48.5 | 29.8 | Beloglina....| 1543 | 9.1} 9.2] 0 | 6.1 

44.8} 29.1 < 1.0 | 0 4.9 

alt yt, 

a a in 1) oe 

PBR wil int is 
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RESULTS AT MOCCASIN, MONT. 

The varietal experiments at Moccasin have included Marquis 
wheat during the 3-year period, 1913 to 1915, inclusive. The 
annual and average yields obtained are given in Table XIX. The 
average yield of the leading variety in each group is shown in figure 6. 

The hard red winter wheats of the Crimean group outyield all 
spring wheats at Moccasin by a margin of over 6 bushels per acre. 
Among the spring wheats the durums do not outrank the spring 
common wheats, as they have done at most of the other stations; 
in fact, the best varieties of durum, Fife, and Preston wheats are 
practically equal in yield. The Marquis leads the Fife varieties by 
a margin of over 5 per cent. The leading variety of durum wheat 
and the leading variety of the Preston group of common wheat 
outyield the Marquis, however, by the narrow margins of 1 and 3 
per cent, respectively. 

TaBLE XTX.—Annual and average yields of the Marquis and 11 other varieties of wheat 
grown at the Judith Basin substation, Moccasin, Mont., 1913 to 1915, inclusive. 

[Data obtained in cooperation with the Montana Agricultural Experiment Station.] 

Yield per acre (bushels). Yield per acre (bushels). 

Group and va- | C. 1. |- Group and va- Ge LS SS 
riety. No. Ame riety. No. eo eerere 

1913 | 1914 | 1915 age. 1913 | 1914 | 1915 age. 

Fife: : : Preston: 
Marquis......- 3641 | 33.5 | 23.7 | 42.3} 33.2 HTeLeSmen sae 1596 | 35.2 | 25.1 | 42.5 | 34.3 
ROWere ees 3697 | 28.7 | 24.1] 41.0] 31.3 Preston.....- 2959 | 29.2 | 22.4] 41.6] 3L1 
Rysting....--. 3022 | 26.7 | 23.0 | 40.6} 30.1 || Pelissierand Ku- 
Glyndon...-.. 2873 | 20.0 | 22.7 | 41.0] 27.9 banka(durum): 

Crimean (winter): Pelissier...-.. 1584 | 32.0 | 26.5 | 42.2 | 33.6 
Kharkof.......} 1583 | 31.1 | 30.3 | 61.3.) 40.9 Pererodka...-| 1350 | 32.0 | 25.3 | 40.1 | 32.5 

Ofseaete see 1442 | 33.1 | 32.1 | 56.6} 40.6 Kubanka....| 1440 | 30.7] 23.0 | 40.7 | 31.5 
Crimean.....- 1559 | 35.3 | 30.8 | 54.1 40.1 3 

CONCLUSIONS. 

The graphic portrayal in figure 6 and the facts given in Tables IX 
to XIX, inclusive, show that winter wheat is decidedly better than 
any spring wheat in much of this section. In central South Dakota 
and North Dakota, however, winter wheat can not be grown suc- 
cessfully. 
Among spring wheats, the durums outyielded all the groups of | 

common wheat at all of these stations, except Moccasin, Mont., and 
Highmore, 5. Dak. At all the stations except Highmore, in central 

South Dakota, the durum wheats outyielded the Marquis variety. 
At Highmore the high yield of the Marquis wheat was due to the 
specially favorable location of the Marquis plat in a low spot in 1913. 
At Moccasin, Mont., however, the yields of the Marquis and the best 
durum variety Tas about aural. 



26 BULLETIN 400, U. S. DEPARTMENT OF AGRICULTURE. 

The Marquis outyields the other Fife wheats or equals them in 
yield at all these stations except Williston, N. Dak., and Akron, 

Colo. At Williston the Power and at Akron the Ghirka Spring out- 
yield the Marquis variety, but by only 2.5 and 4 per cent, respectively. 

The Marquis outyields the Bluestem wheats at all stations except 
Williston, N. Dak., where the Dakota Bluestem very slightly exceeds 
it. The Marquis was damaged more than the other varieties by a 
late spring frost at Williston m 1915. This caused the lower average 
yield at this pomt. 

The Marquis outyielded all varieties of the Preston group every- 
where except at Moccasin, Mont., and Akron, Colo. At Moccasin 
the Fretes and at Akron the Red Russian outyielded the Marquis, 
but by only about 3 per cent m each case. 

From these facts it is seen— 

(1) That winter varieties are best where they can be grown in the northern section 

of the Great Plains area. 
(2) That So are betier than any spring common wheats in this section. 

(3) That the Marquis variety is better than any of the spring common wheais at 
some stations and about as good as any at most stations. The Marquis is asafe 
variety to grow anywhere in this section when spring wheat is to be grown. 

The Marquis variety is especially well adapted to central South 
Dakota. Here drought and rust often reduce the yields of later 
maturing varieties. The Preston (‘Velvet Chaff”’), a bearded wheat, 

is now the leading variety in that district. The Marquis is beardless 
and a better yielder, as well as a better milling wheat. 
Rust and drought are notso frequent in North Dakota and Montana. 

The earliness of the Marquis variety gives it an advantage when they 
do occur. The later maturmg Fife and Bluestem varieties may give 
as high average yields in a longer series of years. 

RESULTS IN THE WESTERN Basty anp Coast AREAS. 

The dry lands of the States west of the Rocky Mountains are 
included under this heading. The different sections represented are 
known as the Great Basin, the Snake River basin, the Harney Valley, 
the Columbia Basin, and the Sacramento Valley. They include, 
therefore, the States of Utah, Idaho, Washington, Oregon, Nevada, 

and northern California. 
Marquis wheat has been introduced commercially at a few places. 

Several carloads of seed are known to have been sold in the Columbia 
Basin counties of Washington. Similar introductions may have 
occurred in the Snake River basin also, but no record of such action 

is known. It is doubtful whether the variety has been mtroduced 
elsewhere in these areas. No statistics of production are available, 
but the total quantity must be very small. 

ee es 

ae 

ve). tbe) (pelea a teense teeth ie te tl 
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Varietal experiments with Marquis wheat have been conducted on 
nonirrigated land at five experiment stations west of the Rocky 
Mountains. These stations include Nephi, Utah, Aberdeen, Idaho, 
and Burns, Oreg., where the experiments have included the Marquis 
variety during two years; Moro, Oreg., where the experiments have 
continued during three years; and Davis, Cal., where the variety 
has been grown but a single year. The locations of these stations 
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Fie. 7.—Diagram showing the average yields of the Marquis and the leading variety in each of several 

different groups of wheat at five dry-land stations west of the Rocky Mountains during one, two, or three 

of the years 1913 to 1915, inclusive. 

pad the average yield of the Marquis and also of the leading variety 
in each of several groups of wheat are shown in figure 7. The same 
data and those on still other varieties will be found in Tables XXI 
to XXV, inclusive. In figures 8 and 9 are shown heads and kernels 
of varieties representing the White Australian, Baart, and Little Club 
groups of soft white wheat, all of w hich are commercially important 
wheats in this section. 
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The climate of these basins and valleys is usually regarded as 
semiarid to arid. Table XX shows the elevation of each station and 
the recorded annual and seasonal precipitation during the years 

Fic. 8.—Heads and kernels of three varieties of soft white wheat, natural size: 1, Palouse Bluestem; 2, Early 

Baart; 3, Little Club. 

when the experiments herein reported were in progress, so far as the 
data are available. 

These areas are characterized by low precipitation. Most of it 
falls durmg the autumn, winter, and spring months instead of during 
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the summer, as in the Great Plains area. This makes the seasonal 

rainfall small in proportion to the total, as will be noted in Table 
XX. For this reason, among others, winter wheats are more profit- 

able and more extensively grown in these sections than spring varie- 

Fic. 9.—Kernels of three varieties of soft white wheat, shown in four different positions, twice natural size: 

1, Palouse Bluestem; 2, Early Baart; 3, Little Club. 

ties. Crop production is governed almost wholly by the quantity 
and distribution of the annual rainfall. 

The elevation of these sections varies greatly. It is 6,000 feet or 
more in places, as in the Juab Valley, near Nephi, Utah, and in the 
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upper part of the Snake River Basin. Most of the surface lies at 
elevations of 4,000 to 5,000 feet. The Columbia Basin is much 
lower, scarcely exceeding 2,000 feet, while the Sacramento Valley of 

California reaches sea level at its lower end. Wind velocities are 
rather low in most of these areas. The summers are warm and evap- 
oration fairly high. The growing season is short at the higher ele- 
vations. In the Harney Valley frosts occur during the summer 
months. Here, as elsewhere, early varieties of spring wheat have 
an advantage over midseason or late varieties. 

TaBLe XX.—Aliitude and annual and seasonal precipitation at five experiment stations 
in the arid western basin and coast areas. 

Precipitation (inches). 

| ~ 
Siation. Aji Annual. Seasonal. 

tude. 

| | Aver- Aver- 
1913 1914 | 1915 | age. 1913 igi4 1915 age. 

Sa = 
Feet. | Sea. Fee. oe ape | oe é 

Wepht Utah == ===. 3.3: =-: 6 O04s 5-4 14.40] 13.63] 1401 j--.----- 585] 5.54 5. 70 
Aberdeen, Idaho --....---.-- 4A | 9.86 $205), .S0k 1. = 4.20) 3.91 4.06 
CEST Igy si, 61 3 a ee i ep 4100 |E-<e st | 8530] G2] 766]-.-___.- 428/ 3.06) 3.67 
Maro Onem=. °. - =~ ee 1,800! 12.17] 1132] 143%) 1278 4.30 3. 56 3. 64 | 250 
Dyes ON os Sees ee 5 Ig erences es 2 el IRR | v4 Piece (eee (ee 14, 433) = oo Se 

1 The record for seasonal precipitation includes the months of April, May, June, and July at Aberdeen 
and Moro. At Nephi the record is for the three months, April, May, and Jume, and at Burns for the five 
months, April, May, June, July, and August. At Davis the record is for six months, January to Jie, 
inciusive. 

RESULTS AT NEPHI, UTAH. 

At the Nephi substation the cooperative experiments have included 
the Marquis variety for only two years, 1914 and 1915. The annual 
and average yields are shown in Table XXI. The average yield of 
the leading variety in each of the three groups is shown graphically 
in figure 7. 

TaBLeE X XI —Annwval and average yields of the Marquis and three other varieties of wheat 
grown at the Nephi ( Uiah) substation during 1914 and 1915. 

| Data obiaimed in cooperation with the Utah Agricultural Experimeni Station-] 

| Yield per acre (bushels). 

Group and variety. c = ~ 
spite + ons yer- 

| 1914 1915 age. 

Fife: | 
Mangrarss 20. a: Ss Bice ee ee ES 3641 | 2124) 16.3 14.4 
Shirka Spry. oo. 55 se ee ee a) ee oe 1517/ 11.2] 19.0] i151 

Crimean (winter): | 
SRM a a 2998 43.0 32.6 | 37.8 
Grampan 52 oss ee es See ee Se eee oe 1437 49.3 29.9 35.1 

urum: 
A CESINAN: soe Se te ed re es OU le es re eee 1594 19.0 15.3 17.2 
SGmbanbs. 2s | os ie ee BO ee ee ee 1440 15.7 182); 17.0 

a Yield in 1914 from a single row 121 feet long. 
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The data show the marked superiority of the hard red winter 
wheats over any spring wheats at the Nephisubstation. The Turkey 
variety surpasses the Marquis by 165 per cent and the leading spring 
wheat by over 100 per cent. The durum varieties exceed the 
Marquis in yield by nearly 20 per cent. In the Fife group the 
Marquis is exceeded by the Ghirka Spring by nearly 5 per cent. The 
Marquis is thus the lowest yielder among the six varieties considered. 
The yield of the Marquis in 1914 is from a 121-foot row; in 1915 it is 
the average of four tenth-acre plats. 

RESULTS AT ABERDEEN, IDAHO. 

The cooperative varietal experiments conducted at Aberdeen, 
Idaho, have included Marquis wheat only during the last two years, 
1914 and 1915. The annual and average yields of the Marquis and 
numerous other varieties are shown in Table XXII. The average yield 
of the best variety in each of the seven groups is shown graphically 
in figure 7. 

The outstanding fact shown by Table XXII is that here again the 
varieties of the hard red winter or Crimean group of wheats strongly 
outyield all sprmg wheats. The best variety exceeds the Marquis by 
110 percent. The Fretes, Early Baart, and Palouse Bluestem, repre- 
senting three different groups of spring wheat, outyield the Marquis 
by 44, 39, and 31 per cent, respectively. Even the Little Club excels 
the Marquis in yield by nearly 8 per cent. Considering finally the 
Fife group, the Ghirka Spring exceeds the Marquis by 8 per cent, while 
the Power almost equals it in yield. 

TaBLE X XIJ.—Annual and average yields of the Marquis and 13 other varieties of wheat 
grown at the Aberdeen (Idaho) Branch Experiment Station during 1914 and 1915, 

[Data obtained in cooperation with the Idaho Agricultural Experiment Station.] 

| Yield per acre Yield per acre 
(bushels). (bushels). 

Group and variety C. I. Group and variety C. T. 
: No. iepe ; No. ee 

1914 | 1915 er- 1914 | 1915 | er- 
age. age. 

Fife: || Baart: 
Marquis*sse.. sas. 32760 205" 623 deelse9) || Warly Baerga sen sess 1 OOM |eole tale onl loess 
Ghirka Spring....... 1517 | 26.1 | 4.9] 15.0 || White Australian: 
ROWE pant sone 3697 | 22.4] 4.5) 13.4 |} Palouse Bluestem. .| 4067 | 27.5 | 9.0} 18.2 
BRGY GLI Dee ee eee SUPT ROE Tba| SG |) Tlikets |] Defiance seas eee S¥K0B |) TZ |) OB | USL 

Crimean (winter): IDIiclowear anaes 3663 | 18.3 | 6.3] 12.0 
URKCYzE Sa se esos 1571 | 38.5 | 20.2 29.3 | Little Club: 

KehnarkOise = --2 es 1442 | 29.3 | 21.1 2Da2 ithe Clube: sess | 4066 | 22.9) 7.2 15.0 
PRUTKG yee ose cae 2998 | 25.6 | 22.5] 24.1 | Bluestem: 

Preston: I} IE ANES acces csscccse 2874 | 13.2] 5.4 9.3 
IRE LEG ase. Fee Se | 1596 | 30.2 | 10.8 20.0 | 

{ 
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RESULTS AT BURNS, OREG. 

The Marquis variety has been included in the cooperative varietal 
experiment at Burns during two years, 1914 and 1915. The annual 

and average yields of the Marquis and other varieties, representing 
seven different groups of wheats, are shown in Table XXIII. The 
average yield of the highest yielding variety in each group is shown 
graphically in figure 7. 

The results show that all the varieties in all the groups except the 
two durum varieties outyielded the Marquis by percentages varying 
from nearly 5 to over 64. The hard red winter wheats are again the 
highest yielders, though not so markedly superior as in Utah or even 
in Idaho. The Palouse Bluestem and Early Baart excel the Marquis 
here by more than 29 and 27 per cent, respectively. Two varieties 
of the Preston group, the Fretes and Erivan, outyield Marquis by 
nearly 10 per cent, while the Little Club excels it by about 5 per cent. 
In the Fife group, the Ghirka Spring again outyields the Marquis, this 

time by 19 per cent. 

TaBLeE XXIII.—Annual and average yields of the Marquis and 10 other varieties of wheat 
grown at the Harney Branch Station, Burns, Oreg., during 1914 and 1915. 

[Experiments conducted cooperatively with the Oregor Agricultural Experiment Station.] 

Yield per acre | | Yield per acre 
| (bushels). | (bushels). 

Group and variety. | ee = || Group and variety. = te | 
| i . | Aver- || : | ~ Aver- 1914 | 1915 age. | 1914 | 1915 age. 

ae cee | Rai. 2 SF LE. el eee lee ee 

Fife: Preston | | | 
Marquise so ee 4158 | 9.3 | 21.3) 15.2 Brelese: 2-2-3 ee | 1596 | 13.3 | 20.0} 16.7 
Ghirka Spring.....-- 1507 457) 2S AS rian. 2 ee 2397 | 12.7 | 20.3 | 16.5 

Crimean (winter): Little Club: < } 
Puackeye* 22h e sss 1558 | 19.3 | 30.7 | 25.0 Tactin Chibsc.- eee | 4066 | 13.7 | 18.0} 15.9 
itharkor 2 1442 | 12.0 | 27.1 | 19.6 || Kubanka (durum): | 

White Australian: Kaubanka ls etet 2246 | 8.0) 15.3] 11.7 
Palouse Bluestem-.-) 4067 | 16.7 | 22.7 | 19.7 Moaroquant:. =e | 1593 | 7.2])16.0] 11.6 

Baart: | | 
Early Baart.....-..- 1697 | 18.2 | 20.5) 19.4 | | 

RESULTS AT MORO, OREG. 

At the Eastern Oregon Dry-Farming substation at Moro the 
cooperative varietal experiments have included the Marquis wheat 
during the 3-year period, 1913 to 1915, inclusive. The annual and 
average yields of the Marquis and numerous other varieties. are 
shown in Table XXIV. The average yield of the best variety repre- 
senting each group is shown graphically in figure 7. 

The tabulated data show that the average yields of all groups 
except the durum lie between 21 and 28 bushels per acre. The hard 
red winter wheat here occupies about the middle of the scale, with a 
yield of 24 bushels per acre. At Moro the Marquis outyielded the 
Palouse Bluestem and Little Club about 5 per cent, but is excelled 
by the Early Baart by nearly 14 per cent. The highest yielding 
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variety of all is the Koola, of the Preston group, a spring wheat not 
yet grown commercially. The Koola outyielded the Marquis by 23 
per cent in the 3-year test. 

TABLE X XIV.—Annual and average yields of the Marquis and eight other varieties of 
wheat grown at the Eastern Oregon Dry-Farming substation, Moro, Oreg., 1913 to 1915, 
inclusive. 

[Data obtained in cooperation with the Oregon Agricultural Experiment Station.] 

_ Yield per acre (bushels). 

Group and variety. << 3 : 

1913 | 1914 | 1915 | Aver 
ge. 

Fife: 
IVE OPURIS San re pare acca feian ora pa are Sa a es Se 4158 22250 22.5 PAI! 22.6 

Preston 
ere a ci ety SMe 2 sear ah en aoe SS a8 2203-2 25.8 24.5 Sone, 27.8 

Baart: 
IDR Ay ISRO ie Seek oes ee ee ge Sas wee ee are cea ara 1697 25.0 25.5 26.6 71557) 

Crimean (winter): 
BPE EBRKG yee ice ra reo ee Reais NE Ena Sater: 1558 24.0 27.5 20.6 24.0 

Little Club: 
IBAA OS hee as ane er Ae ae ee ee ae 2 Se SSS EE ; 4068 19.6 19.2 26.0 21.6 

White Australian: 
lO SOF PD IMCSEC Tames). sarees eee eS eee Ee ANG ip cl OA 20.9 24.0 21.4 

Kubanka (durum): | 
LH OE DS AS ah ces eS ee SR Ie ae grey yea gan See 440 Ce S36 15.0 18.0 15.5 

RESULTS AT DAVIS, CAL. 

The experiments at. Davis are conducted independently by the 
Agricultural Experiment Station of California, and the data are 
made available here through the courtesy of the director of the sta- 
tion and his associates. Marquis wheat has been grown there only 
in the year 1915. The yields of this and numerous other varieties, 
as well as the bushel weight of the seed, are shown in Table XXYV. 
The yield of the highest yielding variety in each group is shown 
graphically in figure 7. 

It will be appreciated readily that the yields of a single year afford 
no basis for conclusions. Three durum varieties and two spring 
common wheats, the Early Baart and Fretes, outyielded the Marquis. 
The season was abnormal, as may be seen by the low bushel weights, 
and rust was very prevalent. 

In transmitting the data, Prof. John W. Gilmore writes as follows: 

The yields obtained in the variety trials with wheat in plats this season were very 

low, due largely to unfavorable weather conditions. The Jate spring rains caused the 
grain to lodge badly and also greatly increased the rust, so that the percentages 
of lodging and of rust infection this season were abnormally high. Then, too, the hot 
north winds which occurred during the ripening period caused the grain to shrivel 
badly instead ofripening asitshould. The degree to which the grain was infected may 

be observed from the low weight per bushel of all varieties this season. * * * 
In comparing the results this season with past performances, it is further worthy of 

note that the yield of the White Australian checks was abnormally low in comparison 
with the other varieties. * * * The winter wheats this season gave much better 

results than usual, in comparison with the other varieties. 
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TaBLeE XXV.— Yield per acre and weight per bushel of the Marquis and 13 other varieties 
of wheat grown ai Davis, Cal., in 1915. 

[Data used by courtesy of the California Agricuitural Experiment Station.] 

< Yield | Weight 
Group and variety. < I. per nee 

N acre. | bushel 

Fife: Bushels.| Pounds. 
IMPATOUIS is Sei PP eh Sete A ateree ie See ee ee cect Al nee ee go el acy iat enenee | ee src 26.8 55.0 

Unclassified durum: 
MATOUATITS: Sea ete See, See nee NG ob = A iets SCE ep ean Te 1593 ole 57.0 
PUTT CID yes sp ee Se a tens eee ary ee 4247 30.8 49.0 
Viel Vel DON Saco se eco oe ee ee ea eee ee a ee eee ee eben 2247-1 29.5 55.0 

Baart: : 
imported Barly Baart.c <2 oo -eee a eas Sees ee eee So ee ee 30.7 50.0 

LepeAT LY: SGOT arch cae Ne ceo ee ie Bee aig yen mee eee eS rey n ee T nee 1697 21.3 51.5 
TODO ijk Be 2 se SS eck ee Se a ee ee Se See eC ee RaeINE Ss Dee E eee 1970 13.8 52.0 

Preston: 
PP CUOS sere Se eS AS Sieh Sen eo he eens ap oe Ac ee OE Re Sy RR Carr 1596 28.2 54.0 
C1 OTH eee eae Seana ie EE ee en ete ee, Mn Se eae ee ours SO ce 2227 15.7 47.0 

Crimean: 
PUPKOY.22 52. Sch cel Se eee St Se ee CR a eee eer ea tage eee ee | ee 23.3 55.5 

White Australian: 
imported WihitesAustralianes co Gases see. hoe oe oe See eee ee Seer 16.3 46.0 
White Australian <8 foes Oe as oe ee es See ee ah ee aes 3019 115%.3% 41.7 
Galifornia%Gemt. 228 se 8 ae ose ee Si sees ee ee eee 4248 8.0 37.0 

Little Club: 
LEAT EB Cy) Ih 6 es tae ee A i ls eS IRIN aR es es ma ee ra es eae ia es Se Se 3018 9.7 42.0 

1 Average of 16 check plats. 

CONCLUSIONS. 

The data in Tables XXI to XXV, inclusive, and in figure 7 show 
that the Marquis variety has not anaied a high Selden at any station 
west of the Rocky Mountains. At three stations in Utah, Idaho, and 
Oregon, winter wheats outyield allspring wheats. At all five stations, 
other spring wheats outyield the Marquis. It is not as good, on the 
average, as the Palouse Bluestem, Early Baart, Fretes, or Ghirka 

Spring. It also is not as good as several of the new wheats which have 
been tested at these western stations but are not yet grown commer- 
cially. Marquis wheat is not pecommuencled for any district west of 
the Rocky Mountains. 

REsutts IN [IRRIGATED DISTRICTS. 

Irrigated farming is confined to the valleys more or less adjacent 
to the mountains of the Western States. So far as known, Marquis 
wheat has not been grown commercially under irrigation. 

Experiments to determine the value of Marquis wheat under iri- 
gation conditions have been conducted at four different points. 
Two of these are east and two west of the Rocky Mountains. The 
stations are Newell, S. Dak.; Huntley, Mont.; Aberdeen, Idaho, and- 
Fallon, Nev. The location of these four stations and the average 
yields of Marquis wheat and of the best variety in each of several 
groups of wheat are shown graphically in figure 10. The annual 
and average yields of the Marquis and several other varieties will be 
found in Tables XXVI to X XIX inclusive. 
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The normal rainfall at these points is of little importance, since 
irrigation water is supplied. One effect of the abundant water 
supply, however, is to lengthen the period required by the plant to 
reach maturity. Hence, early varieties are desirable where the 
elevation is sufficient to shorten the frost-free period. The altitude 
at Newell, S. Dak., as shown in Table VIII, is 2,950 feet above sea 
level. The altitude at Huntley, Mont., is 3,000 feet. The altitude 
of Aberdeen, Idaho, shown in Table XX, is 4,400 feet, while Fallon, 

LEGEND 

MARQUIS 

WAHITE 
AUSTRALIAN 

BELUESTE/7T 
cw - a . 

Fic. 10.—Diagram showing the average yields of the Marquis and the leading variety in each of several 

different groups of wheat under irrigation at four western stations in either two or three of the years 1913 

to 1915, inclusive. 

Nev., has an altitude of 3,965 feet. The growing season is of only 
medium length under these conditions. Sometimes it is much short- 
ened by the occurrence of early autumn frosts. Early-maturing 
varieties, therefore, are best adapted to the conditions obtaining at 
these stations. 

RESULTS AT NEWELL, S. DAK- 

The experiments with wheat under irrigation at Newell, S. Dak., 
are conducted in cooperation with the Office of Western Irrigation 
Agriculture. Marquis wheat has been included in the varietal experi- 
ments during the 3-year period, 1913 to 1915, inclusive. The annual 
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and average yields obtained from the Marquis and four other varie- 
ties of wheat are given in Table X XVI. The average yield of each 
variety is shown graphically in figure 10. | 

The Marquis wheat has been compared with durum wheats and with 
varieties of common wheats of the Fife, Bluestem, and White Austra- 
han groups. The last named group consists of soft white wheats, ex- 
tensively grown west of the Rocky Mountains and represented at Newell 
by the Defiance variety. The Kubanka durum outyields the Marquis 
by over 20 percent. The Marquis, however, outyields the Power by 11 
per cent, and the Haynes and Defiance by 25 and 30 per cent, respec- 
tively. The Marquis has been compared with winter wheat only in 
1915, when the Kharkof, a Crimean or hard red winter wheat, yielded 
nearly four times as much as the Marquis. 

TaBLE XXVI.—Annual and average yields of the Marquis and four other varieties of 
wheat grown under irrigation on the Belle Fourche Experiment Farm, Newell, S. Dak., 
1913 to 1915, inclusive. 

[Data obtained in cooperation with the Office of Western Irrigation Agriculture.] 

| 

Yield per acre (bushels). 

Group and variety. C. I. No. | 5 

1913 |. 1914 | 1915 | Aver & 
age. = 

Fife: 
Wien go DUE EAS See ees eee eM Sees eae ee ate a ee ee 3276 18.3 18.3 LSSOn eae See 
EXONS 2) eee ne ae Page MI ie rp Mra iE Ge i Ale PN by ee ed 3025 17.0 17.0 14.7 16.2 

Kubanka (durum): 
Kubanka.....- BS het Gwe er ee hs abe oh ae meh 1440 18.6 2258) |) 2250 21.7 

Bluestem: | 
PET ASV AV OSS bs se oe ele oS ae en he ore ahaa ee cigars areata ore erences ere et ate 2874 14.2 15.4 eS 13.7 

White Australian: 
MD OTATI COs ec cee ee eT er 3703 11.7 18.0 8.0 12.6 

Crimean (winter): 
TECTAYS Te £00) epee a gO, Oe epee lat S36| ESA SS es ssenGs 6653" | -eeee 

RESULTS AT HUNTLEY, MONT. 

The experiments at Huntley are conducted cooperatively by the 
Office of Western Irrigation Agriculture and the Montana Agri- 
cultural Experiment Station. The data here presented have been fur- 
nished by the Agriculturist in Charge of the Office of Western Irriga- 
tion Agriculture. The Marquis variety has been grown in varietal 
experiments during only two years, 1913 and 1914. The annual and 
average yields are given in Table XXVII. The average yield of the 
best variety in each group is shown graphically in figure 10. 

At the Huntley station the Marquis variety has been compared 
only with spring common wheats. It has outyielded Pringle Cham- 
plain by 4 per cent; Stanley, a beardless variety with brown glumes, 
by 25 per cent; and Dicklow, by 32 per cent. 
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TaBLE XXVII.—Annual and average yields of the Marquis and four other varieties of 
wheat grown under wrrigation on the Huntley ( Mont.) Experiment Farm during 1914 
and 1915. 

[Data furnished by the Office of Western Irrigation Agriculture.] 

Yield per acre (bushels). Yield per acre (bushels). 

Group and variety. Group and variety. . 

1913 1914 Average. 1913 1914 Average. 

Fife: Unclassified: 
Marquis....... 30. 8 63.3 47.0 Stanley........ 27.1 47.9 37.5 

Preston: White Australian: 
Pringle Cham- Dicklow.-...-.. 29. 4 41.9 35. 6 

plane eeeeeens 35. 4 54.9 | 45.1 Metlanceksee alee comeee 56:0) | =o ene 

RESULTS AT ABERDEEN, IDAHO, 

The Marquis variety has been grown under irrigation at Aberdeen 
during a 3-year period, 1913 to 1915, inclusive. The annual and 
average yields are shown in Table XXVIII. The average yield of 
the best variety in each group is shown graphically in figure 10. 
Among the six varieties tested, the Marquis ranks fifth, outyielding 

only the Haynes. The yield of the Little Club is practically the 
same as that of the Marquis. ‘The three varieties in the White 
Australian group, however, outyield the Marquis by 9, 14, and 31 
per cent, respectively. The Defiance is commonly grown under irri- 
gation in the Western States, while the Palouse Bluestem is the stand- 
ard variety of spring wheat on the dry-land farms. 

TaBLeE XXVIII.—Annual and average yields of the Marquis and five other varieties of 
wheat grown under irrigation on the Aberdeen Experiment Farm, Aberdeen, Idaho, 
1913 to 1915, inclusive. 

[Data obtained in cooperation with the Idaho Agricultural Experiment Station.] 

Yield per acre (bushels). 

Group and variety. P . a 
2 Aver- 1913 1914 1915 age. 

Fife: : 
NAT CUMS eaters or areas Oe epee ese Aes RRS es Ioeal| eA 33.3 38.9 56. 7 43.0 

White Australian: 
TORSION FES ea Spe eens CCIE ETS SICH enV PCIe heen mE 3663 61.5 38.0 56.7 5201 
HYG RIN CO meee ee tte Rh Lat ee iu RR eae 3703 55.6 43.5 47.7 48.9 
E22 OUISC PMU S GO TIN pe ices eae eee en cee meer ey es Cas 4067 42.0 38.0 62.1 47.0 

Little Club: 
TEED (COA OV A ee os se en pe os De als a Ae 4223 41.3 41.2 47.7 43.4 

Bluestem: 
IBIAS worked 2s SSR O EE SOS ae eee eS eer ar iet ats gna! 2874 36.0 27.4 35.1 32.8 

RESULTS NEAR FALLON, NEV. 

The varietal experiments with wheat on the Carson-Truckee 
Reclamation Project are conducted in cooperation with the Office 
of Western Irrigation Agriculture. In 1914 the experiments were 
conducted on the farm of L. W. Langford, and in 1915 on the farm 
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of A. R. Merritt. The results obtained are shown in Table XXIX. 
The average yield of the best variety in each group is shown graphi- 
cally in figure 10. The two farms used for these experiments are 
about 20 miles apart. The results obtained in the two different 
years are not directly comparable. Since they agree fairly well, 
however, they have been averaged in Table X XIX and in figure 10. 

Only spring common wheats have been compared with the Marquis 
in Nevada. Table X XIX shows that the Palouse Bluestem, Dicklow, 
and Little Club all outyield the Marquis by large margins. The 
overyields amount to 22, 28, and 33 per cent, respectively. 

TaBLE XXIX.—Annual and average yields of the Marquis and three other wheats grown 
under irrigation on the Truckee-Carson Reclamation Project near Fallon, Nev., during 
1914 (farm of L. W. Langford) and 1915 (farm of A. R. Merritt). 

[Data obtained in cooperation with the Office of Western Irrigation A griculture.] 

Yield peracre | Yield per acre 
| (bushels). | (bushels). 

Group and variety. See | : Group and variety. ees 

| Aver- | Aver- 
1914 | 1915 ave. | 1914 | 1915 age. 

Fife: | White Australian: 
Maromises..- 5-522 3641 | 18.3 | 39.4 | 28.9 | Dicklowsee= see - 3662 13027) | 4322)| 93750 

Little Club: | | Palouse Bluestem. -.} 4057 | 30.1 | 40.5 | 35.3 
MithieClupse eS eeeee: 4066 | 31.8 | 45.2 | 38.5 | 

CONCLUSIONS. 

In Idaho and Nevada the soft white spring wheats, Dicklow, 
Defiance, Palouse Bluestem, and Little Club, all have outyielded 
the Marquis under irrigation. The Marquis wheat is not a profitable 
variety to grow under irrigation west of the Rocky Mountains. 

In western South Dakota and in Montana the Marquis has given 
good results in comparison with other varieties of spring common 
wheat. The few data available indicate that it does not yield as 
well as the Kubanka durum and the Kharkof winter wheat. 

SUMMARY OF YIELD DATA. 

For convenience of comparison a summary of the average yields 
is presented in Table XXX. This summary contains the average 
yield of the most productive variety in each group at each station 
where it was grown. In all, 23 stations are represented. There are 
25 different sets of experiments, however, as the varieties were grown 
under both nonirrigated and irrigated conditions at two stations. 
The Marquis and representatives of eight other groups are included. 

The average yields of the same varieties at the same stations are 
also expressed in Table XXX in percentages of the yields of the 
Marquis variety. Arranging the data in this form makes compari- 
son still more easy. 
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TABLE XX X.—Average yields of the Marquis and of the highest yielding variety in eight 
different groups of wheat grown at 23 experiment stations in the western United States 
under humid, semiarid, arid, and irrigated conditions during part or all of the three-year 
period from 1913 to 1915, inclusive. 

YIELDS PER ACRE OF THE BEST VARIETY IN EACH GROUP (BUSHELS). 

Division and station. 

Northern Prairie States: 

Brookings, S. Dak.-....-- | 
Sos auls Minnoaecssncsa: 
Crookston, Minn...--.-.--- 

Northern Great Plains area: 
North Platte, Nebr... - -- 
Aikron™ Colose = 2232/5. 2. 5-5 
AT CHEE SW Os.5=c5-5-5-25 
Newell, S. Dak. ........- | 
Highmore, S. Dak: -.-.-- 
Hureka; S. Dak. 2-2-.-22- 
Edgeley, N. Dak.-..------ 
Langdon, N. Dak..-...-- 
Williston, N. Dak.......! 
Dickinson, N. Dak.---.-- 
Moccasin, Mont..-.-.---- 

Western basin and coast 
areas: 

Newell, S. Dak......---- 
Huntley, Mont........-- 
Aberdeen, Idaho.-.-...-. 
Mallon NG@visss=s 55- =< 

YIELDS PER ACRE 

Northern Prairie States: 
SAMS HO Wias see alae 2 eee 
iincolmsNebie = ss-546——4 
Brookings, S. Dak... ..--| 
St. Paul, Minn 
Crookston, Minn......--- 

Northern Great Plains area: 
North Platte, Nebr... .-- 
Akron: Golan 25. se 
INT CHOTA WAY Oe eee ce a. ee 
Newell, 'S: Dake .22...<- 
Highmore, 8. Dak... .-. 
Hurekass Dake a2 2s 
Edgeley, N. Dak...-..--- 
Langdon, N. Dak......-- 
Walliston N= Dak= =. 
Dickinson, N. Dak. .-.--_-- 
Moccasin, Mont... ......- 

Western basin and coast 
areas: 
Nephi sWitalee = ee. | 
Aberdeen, Idaho.......-- 
BurnsnOreess 2-25 a. | 
Mono Oremiaws- = 528.2 
Dravass@alea =e Sse. | 

Trrigated districts: 
NewelleS@Dak --:. 255.5 < 
Huntley,-Mont. 2.2.22: 
Aberdeen, Idaho_........ 
WalloneiNevest ose. <2 5-52 

Num- 
ber of | Mar- 
years | quis. 
grown. 

WWWNWNWW OW WD WwW Ww bo 

bo Go bo mW bo bo bo 

Wwwpwh ww www Woo WW bo 

Nmwpw Rw bd b 

Ku- 
Cri- | banka a 
mean | or Pe-| z; ue- 
(win- | lissier | Fif- | stem, 
ter). | (du- 

|Tum). 

AOS leper TOEDE | Sa 
BHO ie Kes a Is See el lane 
S651 = 20515) 1220.2 15.7 

5224 S42 DNES8eS| 3S55 
Bal Seen HGR lReacael! SPIRO 

SES EDEL eee evs eats 
JAN SH a2 98 ites On| aes 
17.3 | 16.2) 10.8 8.3 
ASNT Ne 2852) | Qt7t 2024. 
54s | SSeS el seo bien, 
0 26 SIO |e 12.6 

enon ate 28.0 | 21.8 | 20.6 
eee ae Byes Ol Pb) linea 

1D EE 46.3 | 41.7} 40.9 
Gaile | 231295 [2225021222053 

ADEOS is SasGu|toleos| soma. 

Sato eeotd LC 74 bod Ways | fee 
2A EB) |leoassee SOG GES 
25.0 IAT 1 7 Gell fig] es Bel Lael Sy ae 
AS OE | ele on | ere ae ene meee 
BELG [ee ist eit ee Ace bee ae 

ta PA TEN AG 1) 1B Ze 

laea 8 32.8 

Thite 
Aus- 

tralian. 
Baart. 

Little 
Club. 

SSO oe Con (Soros Sas coeac 

2AOsb |e CEOS) ey aes Pyar ok Rei es 
PING: | ELT PARE | ste G4n9 |e satet 
PS 130g] ee S450e | 8502241 16527 I 81.6 |. 52. es 
HRS dah Shs | 968081 8420: |, 97.5 oe l ee 
geo ONY Ra |b Sa (Hae Bl a GIST |e 

LSOKE [MELTS tose casos 5 see 40. 4 
a5 5G: [128-0 (10389 || S02: 102-7, |- eee 
P3592) |. 126250 ( tS tro | 6428 |, 972 1a. wa 
THE (eT TRE ATA) |itey at Ry ae ae De 
77.8 | 93.5 | 70.2| 59.1] 91.4 

(Neg) ara eet 55.8] 74.4 
oie POTOTEIROLGR UE 80! 6 | 
ieee PATSOUS ISS Tea .| ka Oe 

28.8 | 113.7 |102.5 | 100.4 | 93.8 
25.7 | 134.6 | 92.9] 85.6] 88.6 
POST IOI 2) |pO4e a fe 103.8 

QGPSg Patt ON OAS Cries ese (oo | ee | 
AOS 107.9] 66.9 | 143.8} 131.0 
GASSES AZ. O TORTS esos 109.8 | 129.5 
POGS ORE CGSAG) | ae gla 123.0] 94.8 
SVG! CT ie a pees exaeeeee 105.2] 60.9 

peaee PLQSIE SOROS 7523 |e - |g 69S 
ial il Ee ec Eaeanay eee 96.0} 75.8 | 
Ce ee Fee Sete (Sse emcee pas Da 
Gee a Aer cee eer ads QA ere 128.0 

| 

a Average for only two years. 
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The data are summarized briefly as follows: 

Wherever hard red winter wheat can be grown in the sections discussed, it out- 
yields any spring wheat. 

In the northern Prairie States the Marquis is the best variety of spring wheat. In 

the northern section of the Great Plains area durum wheats outyield spring common 
wheats. Among the latter the Marquis is the highest yielding variety. 

West of the Rocky Mountains the Marquis is outyielded by the standard varieties 

of soft white spring wheat and by several newly introduced varieties. Under irriga- 
tion the Marquis has done fairly well in limited experiments east of the Rocky Moun- 

tains, but has not proved a good yielder at two stations west of this range. 

MILLING AND BAKING QUALITY. 

Experiments in milling and baking the Marquis and other standard 
hard spring wheats conducted by the North Dakota Agricultural 
Experiment Station‘ in 1913 and 1914 and by the Minnesota Agri- 
cultural Experiment Station ? in 1913, have been published. An ex- 
tensive series of experiments on the comparative milling and baking 
value of the Marquis and other spring-wheat varieties is now being 
conducted cooperatively by the North Dakota Agricultural Experiment 
Station and the Offices of Cereal Investigations and of Grain Standard- 
ization of the Bureau of Plant Industry. 

The published data show that the Marquis wheat samples tested 
were equal or slightly superior in most respects to the samples of Fife, 
Bluestem, and Preston (“‘ Velvet Chaft’’) wheats raised under similar 

conditions. A higher total yield of flour was obtained from the Mar- 
quis. The percentage of bran was less, while that of shorts was 
greater from the Marquis than from the three standard groups of 
spring common wheat. Compared with durum wheat, the Marquis is 
slightly lower in yield of flour and shorts but higher in yield of bran. 

The baking quality of Marquis flour is high. It contains more 
crude protein than the flours of the three principal groups of spring 
common wheat. The amount of water absorbed by the Marquis flour 
in dough making also is high. These are important features in de- 
termining the expansive quality of the flour or its gluten. The loaf 
volume of the Marquis exceeds that of the other hard sprmg common 
wheats. There is comparatively little difference in the color, texture, 
and crumb of the Marquis and of the other sprmg common wheats. 

In short, the data show the Marquis to be a first-class millmg wheat. 

1 Ladd, E. F. Chemical and physical constants for wheat and mill products. N. Dak. Agr. Exp. Sta. 

Bul. 114, p. 273-297, 9 fig. 1916. 
2 Bailey, C. H. Marquis wheat. I, The milling quality of Marquis wheat. Jn Minn. Agr. Exp. Sta. 

Bul. 137, p. 9-14, illus. 1914, 
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