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a INTRODUCTION. 

The experiments with cereals at the Akron Field Station! were 
_ begun in the fall of 1907. They have been conducted for the follow- 
4 ing purposes: (1) To determine the best crops, crop varieties, and 
strains for that section of Colorado; (2) to improve varieties by 

Bibreeding: and (3) to determine | the best methods of cereal pro- 
duction. 

_ This bulletin contains the results of experiments conducted during 
_ eight years, 1908 to 1915, inclusive. A period of eight years should 
‘ _be sufficient to warrant drawing some fairly accurate conclusions. 
It is believed, however, that the production factors in this period 
Biiave been nee more favorable than can be expected in a longer 
Riccio’. 
___ The data herein presented should indicate the relative values of 
_ the cereals. They should also show the best varieties of each cereal 

for this district and for localities with similar. conditions. 

1 The Akron Field Station, Akron, Colo., is operated by the Office of Dry-Land Agriculture Investiga- 

tions. The cereal experiments are Concceed by the Office of Cereal Investigations in cooperation with 

_ theofficenamed. These experiments werebegunin1907. Mr. Wilson G. Shelley wasin charge from March 

1, 1908, until Feb. 28,1911. Mr. Clyde McKee was then appointed scientific assistant and placed‘in charge 

_ ofcerealinvestigations at Akron, which position he retained till Feb. 15, 1913. He was then succeeded by 
Mr. Charles H. Clark, who remained till July 1, 1913, on which date he was transferred to take charge of 

flax investigations in the Office of Cereal Investigations. The writer of this bulletin was placed in charge 

_ ofthe cereal experiments at Akron on the date of Mr. Clark’s transfer. 

50400°—Bull. 402—16——1 
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DESCRIPTION OF THE DISTRICT. 

The district here described includes northeastern Colorado and 

small adjacent portions of southeastern Wyoming, southwestern Ne- 
braska, and northwestern Kansas. The results presented are believed 
to be generally applicable to similar soils in this district. The river 
valleys and sand hills present very different conditions. 

HISTORY. 

The district described formed part of the Great American Desert 
in the early history of the trans-Missouri West. It was the feeding 
ground for the bison and antelope. The bisons were exterminated 
by hunters and only a few antelopes remain. The bisons were suc- 
ceeded by large herds of cattle. Vast areas were controlled by the 
few cattlemen who held the scattered water holes or owned the ad- 
joining river land. 

With the building of the railroads up the valleys of the Platte 
and the Republican Rivers and of other lines to the south came the 
first real farm settlement. The free Government lands brought 
thousands of settlers who did not understand dry-land conditions. 
Many did not remain long enough to obtain patents to their home- 
steads. Many of those who did remain borrowed money on the land, 
and later the mortgages were foreclosed. The result was that a wide 
strip of land on each side of the railroads soon came to be controlled 
by nonresident owners. This condition is gradually being changed, 
but the land far from the railroad is often the most thickly settled, 
even at the present time. 

Farm experience and scientific experiments have built up a system 
of agriculture which promises to make possible the profitable reoccu- 
pation of lands held by nonresidents. 

TOPOGRAPHY. 

The district is a rolling prairie, bounded on the west by the foot- 
hills of the Rocky Mountains and on the east by an imaginary line 
located somewhere near the one hundredth meridian of longitude. 
It extends south to the high divide between the Arkansas and Repub- 
lican Rivers and north to the divide between the Platte and Missouri 
Rivers. The Platte is the only important river traversing the dis- 
trict, and during the summer months its waters are often reduced to 
the proportions of a creek. The altitude varies from 3,500 to 5,500 
feet. The topography of the section is shown in figure 1. 

The water supply is almost entirely from wells. The depth varies 
from a few feet to several hundred feet. In some localities water has 
not been located at any depth. New settlers should make sure that 
a supply of good water is available. 
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SOIL. 

Geologically the district was once part of the bed of a Cretaceous 
sea. It contains many deposits of marine fossils which add to the 
natural fertility. The rolling character of the surface is partly due 
to wind action. Movements due to wind are still in progress, but 

vegetation retards the action. Many depressions formed by wind 
have no drainage outlet. The result of the combined forces is a 

sandy soil, often of considerable depth, very deficient in humus. In 
a few localities the subsoil is very different from the topsoil. Clay 
may be found only 1 or 2 feet below the sand. The natural vegeta- 
tion is an indicator to the experienced eye of the character of the 
soil; but no examination of land in this district is complete until a 
few holes have been dug to a depth of 4 or 5 feet. The very sandy 
lands should not be broken, on account of soil blowing. 

Fic. 1.—Sod broken with a moldboard plow near the Akron Field Station, showing the topography of 

the locality. 

An estimate based on the figures of the Thirteenth Census places 
the proportion of cultivated land at about 6 per cent of the total 
area and the proportion in cereals at about 2.5 per cent of the total 
area, 

f CLIMATE. 

The climate of the district is healthful. The air is dry and is 
usually in motion. Strong winds are very common, but tornadoes 
are rare. The winters are generally mild and open, but occasionally 
snow falls early and remains until spring. 

There is a gradual decrease in precipitation from east to west. 
About two-thirds of the precipitation falls during the growing season, 

1Shantz,H. L. Natural vegetation as an indicator of the capabilities of land for crop production in the 

Great Plainsarea. U.S, Dept. Agr., Bur. Plant Indus. Bul. 201, 100 p., 23 fig.,6 pl. 1911. 
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March to July, inclusive. A more detailed discussion of climatic 
data recorded at the Akron Field Station follows. 

PRECIPITATION. 

In general, the precipitation of eastern Colorado decreases as the 
altitude increases, or from east to west. When the foothills are 
reached, however, there is a rapid increase in rainfall. The rainfall 
is also greater on the high divide between the Platte and Arkansas 
Rivers than at lower elevations to the north or south. In the river 
valleys the additional precipitation from local showers may con- 
siderably affect the total. Local storms of greater or less importance 
occur every year. They are most common during the summer 
months. At other times the storm area is usually quite extensive. 
The limits of the local storms are often very clearly marked. A 
rainfall of an inch or more may occur at a distance of only 2 or 

3 miles from a point — 
RAINFALL 1N INCHES 1 2 WNeaLL 1M NE. where there is no pre 

20 

1305 EE | 4 3Cipitation. Torrential 
/ 306 EE re aera VILLI ZA, | rains are not uncom- 

OS mon, and much dam- 
1908 See "YUU, WD ults f hail 
(30 ES TTS Wille MMMM B26 CSU TS ieee 
19/0 EE Ui MMMM The distribution of 
/ ZZ precipitation through- 
/o/2 Ue WHY bh ; 

SS STE out the year 1S usu- 
13913 Wi WM ly bl 
19/4 wth ally lavorable to ce- 
1315 MEL +real production. The 
Ace N/E Lees eee Cae et : annual and seasonal 

Fic. 2.—Diagram showing the seasonal and annual precipitation at rainfall at Akron from 
the Akron Field Station for eleven years, 1905 to 1915, inclusive. ~: 

The solid bars show the seasonal precipitation, while the total 1905 to 1915 a sho 

length of the bars shows the annual precipitation. graphically in figure Dh 

The annual and aver- 

age precipitation by months for the 11 years from 1905 to 1915 is 
given in Table Il. The data for the first three years and portions of 
the fourth and fifth years, as noted, are from the records of the United 

States Weather Bureau. These observations were made at the town 
of Akron, which is about 90 feet higher in elevation than the field 
station and about 4 miles distant. The remaining data are from the 
records of the Biophysical Laboratory of the Bureau of Plant Industry 
at the Akron Field Station. 

The average precipitation in the 11-year period, 1905 to 1915, in- 
clusive, as shown in Table I, is 19.72 inches. Of this total, 12.33 
inches fell during the months from March to.July, inclusive, or during 
the period which most affects the production of the cereals. 
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Ricks I.— Monthly, seasonal, and annual precipitation at and near Akron, Colo., 
during the 1 1-year period, 1905 to 1915, inclusive. 

[Data (in inches) from the records of the Biophysical Laboratory of the Bureau of Plant Industry, except 
the following from the records of the United States Weather Bureau at Akron, Colo.: (1) For the years 
1905, 1906, and 1907; (2) for January to May, inclusive, and October to December, inclusive, in 1908; (3) 
for Ji anuary to March, inclusive, and October to December, inclusive,in1909. T= ‘trace. ] 

fh Seasonal.1 

Year. | Jan. | Feb. | Mar.| Apr. | May.|June.| July.| Aug.} Sept.} Oct. | Nov.| Dec. |Total. Mar 
Aug. 

to to 
July. |Oct.2 

1905. 0.37 | 0.32 | 5.45 | 4.55 | 4.37 | 2.14 | 3.82 | 0.86 | 0.83 | 1.73 | 0.12 | 0 24.56 |20.33 | 3.42 
1906. 5o5) 26 | 1.51 | 4.22 | 3.32 | 1.20 | 2.46 | 1.26 | 1.00 | 1.90 |} 1.56 -08 |19. 02 |12.71 | 4.16 
1907. 0 A .43 | 1.74 | 3.30 | 3.26 | 6.06 | 5.13 | 1.86 .02 | 1.00 . 60.|23. 40 114. 79 | 7.01 
1908... 0 34 Ae 1.70 | 3.57 | 2.35 | 3.40 | 1.62 . 22 | 3.20 | 2.00 T. {18.38 {11.02 | 5.04 
1909... TNs 1.38 | 3.06 -40 | 1.87 | 3.32 | 4.61 | 3.77 | 2.16 . 78 .48 55 |22. 38 113. 26 | 6. 71 
1910.... -05 16 26 | 3.96 | 2.06 | 1.38 | 1.47 | 3.72 | 3.81 |] .05] .12{ .32 |17.36 | 9:13 | 7.58 
MOM - 60 44 .06 | 2.63 | 1.15 | 1.48 | 1.34 | 1.30 |] 2.40 | 1.47 -28 | 1.36 114.51 | 6.66 | 5.17 
1912.....] .28] 1.43 .78 | 2.49 | 2.86 | 3.39 | 3.58 | 1.58 | 1.88 | 1.99 .18 . 29 |20. 73 |13.10 | 5.45 
HOS 2...) «22 ~40 | 1.57 | 2.19 | 1.44 | 1.35 | 1.85 | 1.14 | 2.08 . 34 .30 | 3.67 |16.55 | 8.40 | 3.56 
1914..... -03 BBY? .20 | 4.01 | 1.46 | 3.54 | 1.66 | 1.05 . 23 | 2.08 -10 .90 |15. 58 |10. 87 | 3.36 
1915. .-| 1.10 | 1.68 | 1.50 | 5.19 | 4.13 | 3.75 | 1.10 | 3.51 | 1.76 . 48 Sl lis) 65 125.00 115.67 | 5.75 

A ver- 
age..| .27 | .61 | 1.34 | 3.00 | 2.68 | 2.46 | 2.85 | 2.26 | 1.65 | 1.27 | .57) .76 /19.72 |12.33 | 5.20 

1 Months inclusive. 2 Rainfall affecting the fall growth of winter grains. 

TasLE II.—Monthly and annual precipitation recorded near Leroy, Colo., during the 
25-year period, 1891 to 1915, inclusive. 

[Data (in inches) from the records of the United States Weather Bureau at Leroy, Colo. T=trace.] 

Year. Jan. | Feb. | Mar. | Apr. | May.| June.| July.| Aug.} Sept.| Oct. | Nov.| Dec. ae 

ESTO 3 Cae ae ares 1.70 | 1.00 | 1.99 | 1.35 | 5.02 | 4.84] 4.69 | 2.89 | 0.67 | 0.14 | 0.37 | 0.95 | 25.61 
SWE Ras ae ere ada 89 | 2.24 80 | 4.02 | 2.53 | 1.48 | 3.07 | 0 .84 | 1.66] .10 65 | 18.28 
LAUR OS eae ee ees eee .05 | 1.20} .87 46 | 2.73 | 0 On| eee Odes ney ben dale 74'S 94) 9.91 
TLSOEE 5 eS A pr SS OR 4 Onl sen Ou maeSnlicudie| elon es LkG ste 4 dale OGiy 08:26 OD) le dero4 
OS «ere Seer eee ae 73 88 |. 40] 2.43 | 2.05 | 2.94 | 2.56) .79 |) -.42] .11) .47 12 | 13.90 
ISOC s eee Meeks ee 53 245 | 20 aod 236" \ocd (le oaiili 30 | 1804) 12 900) 320 01 | 14.18 
DG Se Me aie ee eee . 60 72 | 1.66 | 1.77 | 3.08 | 2.24] 1.39 | 2.79 | .41)] 2.61 - 40 81 | 18.48 
TAs eS ee eee .38 26| .67| 1.04] 4.60] 1.31 | 2.83 | 1.13 | 1.27 54 -65 27 | 14.95 
IS) 5 ee eee - 50 Sor ele 57, \a2-93 28 |) 2.17 | 2°36 . 88 30 a7) 44 | 13.20 
TST eG es a ae eee 10 OGH eae. 27, 2.10 (3 \U-68)|) "998 /— 335 Oe 20 | 14.74 
ISO] Senet ae eee 06 49 | 1.60 | 2.92) .72) 2.52] .97| 4.03] .27 47 ay 89 | 14.94 
ih GE aS apeeeneee 12] .72 | 1.23 | 1.26 | 3.16} 1.82] .98] 3.70 | 3.46 78 OOF es 99F lad 8s33 
RO) Ree: Vee Sa -18 | 1.50 .26 | 1.12 -80 | 1.07] 1.71 | 3.44 . 62 29 . 06 .03 | 11.08 
LODE Ve SoS deen ee 10} .26] .35]| 1.99] 3.97 | 4.39 | 3.46 | 1.77 | 2.96 | 1.55} .04 -05 | 20.29 
LODE sie ae tana es 17 30 !} 3.28 | 4.70! 3.88 | 2.48 | 2.56 | 1.96 .78 | 1.93 12 «O24 22518 
IG 5 See eee 23 43 | 1.38 | 4.53 | 1.96 | 1.35 | 1.88] 2.83 | 2.70 | 2.69 | 1.29 | .53 | 21.80 
ULOY So eae ees ae ee 12 -05 220 -97 | 2.85 | 2.67 | 2.24 | 4.19 | 1.88 40 . 66 -69 | 16.57 
OOS ie See ee ee ace OSPF a23 ee Sil) 68) 4234) 3 02) owi2i |) a: Gul 1G) |) 3.20 Le 86i i 05) 25223 
OD) Be eae cae eles 01} 1.30] 1.80 | 1.01 | 1.67 | 4.15 | 1.05 | 2.14 | 2.81 56 -91 | 1.08 | 18.49 
WOO). eee ae eee neds 04 04] .62) 1.96 | 2.34 | 2.06 | 1.53 | 1.95 | 1.72 13 13 .36 | 12.88 
IDs eee aaa 32 | .24 -10 | 3.13) 1.74 } 2.21 |.2.50 | 1.68 | 1.16 | 1.87) .18}| .92) 16.05 
LDU) Sy eee WOR ce Ae ae 200 |e GONE G5 ee2162) ()20581 3-524 2580) 160) | 2231) 2.52 | 42 | 16 ))-20. 40 
LADINS} ccs ee 21 96} .77 | 2.01 | 2.54 212590) (ok 62h el 08) 7 T. | 3.54 | 17.38 
IN ie er ee aa 03 35 09 | 3.45 78 | 3.17 | 2.85 | 3.54 .04 | 1.71 02 58 | 16.61 
TOUS ics ees era pares 85 63 | 2.09 | 4.66 | 4.98 | 4.45 | 1.07 | 5.13 | 1.63 .62| .24 -76 | 27.11 

Average....... . 34 OSR a ODmm2n4o5 aio Zoe 2 2oull east ede ooo! LOW |) c3iy 9. Od eliieLo 

The annual precipitation varied from 14.51 inches in 1911 to 25 
inches in 1915. The seasonal precipitation varied from 6.66 inches in 
1911 to 20.33 inches in 1905. Within the period for which crop 
records are presented the maximum seasonal precipitation was 15.67 
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inches in 1915. The seasonal precipitation has been closely corre- 
lated with the yield in bushels per acre. The average precipitation, 
as computed from records of the 11 years, will probably be reduced 
when the records from a longer series are available. This is evident 
from the fact that at Leroy, Colo., the 25-year normal precipitation is 
17.19 inches (Table II). Leroy is located about 30 miles northeast of 

the Akron Field Station and is subject to similar climatic influences. 
The average precipitation during the 11-year period, 1905 to 1915, is © 
19.51 inches at Leroy and 19.72 inches at the Akron Field Station. 
A droughty condition often prevails from about June 15 to August 

31. The precipitation which falls during this period usually comes 
in the form of light showers. As the temperatures are high during 
the summer months, this precipitation is rapidly lost by evaporation. 
Table III, which gives the daily precipitation record at the Akron 
Field Station for 1914, illustrates this point. This table shows that 
from June 15 to October 8 there were only two rains of more than 
0.25 inch. 

Taste III —Daily precipitation recorded at the Akron Field Station, Akron, Colo., 
for the year 1914. 

[Data (in inches) from the records of the Biophysical Laboratory ofthe Bureau of Plant Industry. T=trace.] 

1914 Jan. | Feb. | Mar.| Apr. | May.| June.| July.; Aug. | Sept.} Oct. | Nov.| Dee. 
| 

1 Eig ate: bd Seteeh ee a a ashe tn pip rig EE Sl be le Fe A ed (Beet emer 0.25 | 0.81 | cheater So ae ey cc | Ee 
ye Ree SR EY Son BE Ey NE AN | ae at eee Sse OS 200 | Stee eee 0: 02)| 28:2 s|Lepe as 3 315 eee 
3 atlas Asati Nee Gece ke oe Mawes NO oe peters be ee PLS | Pas ae Pee cea) le se ae ee tees of A ea ee 0.97: 5.35.2 eee 
es eee ie ay Hs ee it a as is er Sy SS Se Po) La ee 
Leia d pins hE NMR o Bir Jy. Sa aed eR et O5027|-ae pA Ieee (aed Bate | aaa Pikes [i cesk ot ee Se ee ee eee 
1 ee essa ern ee ee ee Se SN PU Ee eee. See Ree (ee ss ae 1 YA [ee eae eee eet 57h BS ok 0.07 ee [es ii 0.10 
Moe ee no ee ee, | eer | ee ee | ere Li eee fies | Sere A te ee ‘Ae ID sare 40 
SSE en Rae Dea gs eS pT (Sees as So eal ek Oy ee |e es bee ay acs atal Se Ain 0s 26: Soeur 10 
Dee 5S ee Da ete See 0203) |= T Ri Gh Eee ie Care ee ee ee 02 51 P| | eet 10 

eRe eS sue Papa SES See eee SEL eee os sce fet ee lly AAR ost Se Ie ee 
LE Sa pert See foe bi A Des Be ata | a RUS tal AE ee oe) |. Ney | Md a a SF -10 LOTS =. SE eee Set oe eee 
HDR ee eS ES a te 1 UD ee ca Ge Pe | ey Se eee -11 A Ne (ee Pye 1 ee 
11S es Pay tal Gea ld Seen cs De i (Re) [ee oe Ci fe oe A 90 S26 eee oe 0.01 06.|2- | See 
J hc Uae oye aie in Mies Oy Ae eee RY Leman | In, Soe Lee Spe 2) sree Bh) ee 2 24 TN. olcc edhe. |S Sl eee 
LGC A a TS et eae ere, ome | RTs Ol OD (ee ee tb J a 6 ASS). AT WES ae eee sls eee ae 
YT py Se See ter eet S, Seger oa Neen | Pe ee | | ee - 46 LOS 1s Gee A i lle oP, Z | oe eet 0:10:|- 228 
Eee ee Nn Ne ee ee Ae Be eee SSIS. eee 7 PTS Be te = Se 47 10: See ccce 2 Eee eee 
i ch gen 8 ae RS, a | Aes pees 7 AME Ae ee o20 A pl (ee eR oe Pe ee Vere 
AO eer ee ee eee ee ee een T of Ip amty (Seem | (RESIS 1 Vee Se oe As O30 ties ees ee See 
DA) a ag ta Se ey ee eS EP See tee [cee » O14ha5 04 de eee es 
ieee OPT eo ee She ere i eee ee inetd | ba eee TS SAS LE Ee oe /06:3)-2.23 20 
PN BY tee LE SORT AER tag, 20, SENS (chy, Glee al ee eee .02 of Nagy (ene TD Ape ee ee ay (J a Se - 
eve Re Cet MRIS ere ee See AIRS Pea ee | Lee eee SY (a res (eine ee | SOD eo 06.15.5320) ae 
7), WoT Ee Sees eee eer [ea ee oe A Ve Oia Ab TT iat tT hee Pipl a ey Pernore| (See Ss 
PAST faa: Nae gre PS 9 cede oye BERN (ARE uate Uncen 1 [ie et LVR IMEAR «| bi iGiay 1S fasta rT. By) ty cee pes he eS a 
71 Cys. GRE a ae ma Ss anh ON er am a A, Le bea or ae as Ee Ae By 775| Parreatantedl Pe ene bee SA oe 
aes. Ne ee 2 tee ek Wee AEE ee tae ee MEY yn! Hee Oy Ay SO Rn ees SOUR ie en ee eee a ee 
Doses TEES = ek Soe Ce oe Ve Ae | ee 0.20) & ee ese 2 08 1c fa cl ee eee ee 
DS eid a a Ba eel 2 peace Sala ae f is | ied 2 |B AP fie RBS & eked BAY Dag 2 Sol |--ooee loo eae 
cn ER ae a ELE a besa eer TV Ac O7ee eee { 7 65) e022 a ee 
cS aie HE Wie ea De Te Ta PTE eo a Oe a We re We ae ee i a CE (cet 

Dital ec ee A) 587 -20 | 4.01 ao 1.66 | 1.05 23 | 2.08 | .10 -90 

EVAPORATION. 

As a factor affecting crop production the seasonal evaporation 
probably ranks next in importance to precipitation at the Akron Field 
Station. The total evaporation from a free water surface for each 
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month from April to September, inclusive, in the 8-year period, 1908 
to 1915, is given in Table IV. . The precipitation for the same period 
is included, and the ratio of precipitation to evaporation each year is 
also given. The data show that evaporation from the free water 
surface increases when precipitation decreases, but not in exact ratio. 
The highest evaporation was recorded in 1911, but the lowest pre- 

_ cipitation occurred in 1913. The year of loraeet evaporation was 
1915, which was also the year of highest precipitation. The ratio 
of precipitation to evaporation over the total period for which records 
are available is 1 to 2.9. 

TasiEe 1V.— Monthly precipitation and evaporation from a free water surface at the Akron 
Field Station, Akron, Colo., from April to September of each year, 1908 to 1915, 
ancluswe, 

[Data (in inches) from the records of the Biophysical Laboratory of the Bureau of Plant Indusiry.] 

April. May. June. July. August. |September. Total. 

a Eapemecgeee) er igec is |e is.) 2 | si] 2) 8) s ear. a — 4 — 1 = 

easels bee ele |e) 8) eB | els 
© eS 7) S D eS o S D S 2) S 2 S = an a Fa Ea rt a a a af ea a > A a 3 

my oa Ay co Ay x Ay 3 Ay | om oo) Ay 3) ae 

iM aaeseoae 1.70} 4.740) 3.57] 7.709] 2.35) 8.637] 3.40} 8.474) 1.62] 7.826] 0.22) 8.550) 12.86] 45.936] 1:3.5 
CU Sea Raeee .40| 4.734] 1.87] 6.825} 3.32) 7.003) 4.61] 9.396] 3.77) 8.538) 2.16) 5.857] 16.13] 42.353] 1:2.6 
TOOK oS Ses. 3.96} 6.387] 2.06] 5.797] 1.38) 8.722) 1.47] 9.763] 3.72) 7.142) 3.81] 5.810] 16.40} 43.621] 1:2.6 
iQ SaaS Sees 2.63) 5.841) 1.15] 7.323) 1.48) 9.753) 1.34] 9.774) 1.30) 8.944] 2.40) 7.183] 10.30} 48.818] 1:4.8 
HOD Ee laa ns = 2.49} 4.576) 2.86] 7.097] 3.39] 6.750) 3.58} 7.618} 1.58] 7.048] 1.88] 4.648] 15.78] 37.737] 1:2.3 
NOES iol icine 2.19) 4.336] 1.44] 5.835] 1.35) 8.178] 1.85) 9.259] 1.14] 9.302] 2.08} 6.040} 10.05] 42.950) 1:4.2 
HOU 4.01] 4.290) 1.46] 5.608) 3.54] 7.509] 1.66} 8.654] 1.05) 8.364) .23] 7.438] 11.95] 41.863] 1:3.5 
HOU Dial spel=j== - 5.19} 4.220) 4.13) 5.033} 3.75} 5.883) 1.10] 6.660] 3.5 | 5.820) 1.76) 5.793] 19.44] 33.409] 1:1.7 

Average. .| 2.82| 4.890 2.32 6.403] 2.57} 7.804] 2.37] 8.699] 2.21) 7.873] 1.82] 6.415) 14.11] 42.084] 1:2.9 

The precipitation and evaporation in the months of August and 
September are less important in the production of spring-sown 
cereals than in the production of those sown in the fail. The ger- 
mination of winter wheat is often slow and sometimes very poor, 
due to the scarcity of moisture in the seed bed at the time of sowing. 
Crop growth and surface evaporation may have exhausted the 
moisture from the surface below the seeding depth, even though 
the lower levels contain sufficient moisture to maintain plant 
Srowth. _ 

Very low humidity of the atmosphere, rapid transpiration from 
srowing plants, and high wind velocity are responsible for the rapid 
and often premature ripening of cereals. For this reason the early- 
maturing varieties in each group usually produce a higher quality of 
grain than the later ones. The growth of all is checked at about the 
same time. 
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WIND. 

Wind is an important element of the climatic influences in this 
section of the Great Plains. Records of wind velocity have been 
made during the summer months since 1908 and during the entire 
year since 1912. The available records for the 8-year period, 1908 
to 1915, inclusive, as given in Table V, show an average wind velocity 
of 6.9 miles per hour. The months of April and May have average — 
wind velocities higher than any of the other months. The highest 
wind velocity for any one month is 10.3 miles per hour, in May, 1909. 
The lowest wind velocity was recorded in August, 1915. The pre- 
vailing winds at the Akron Field Station are from the southwest 
during the summer and from the northwest during the winter. 

TABLE V.—Average wind velocity at the Akron Field Station, Akron, Colo., by months, 
1908 to 1915, inclusive, as far as data are available. 

[Data (in miles per hour) from the records of the Biophysical Laboratory of the Bureau of Plant Industry.] 

Year. ‘| Jan. | Feb. Mar. | Apr. | May. | June.| July.) Aug. | Sept.) Oct. oe Dec. a 

AOR ee oe | me ae eel er ele eee SNE S20 Nh 6hOM 06.70 asGel eee ee & [ace 
QUQE ee ae ene |e ee le ee ce eae [2051.40.31 © 6:8. |G: Se) | Se Se| Ga Tal ce ce | ees alee een aa 
Cy (eee aN “Sates = EN OR Sie) SEB artes Soilal oS Gal paordal ch Oil G0 ered 5.1 | 6.3 | pe 
1 Oia) es et ease 6:2: 1.6.5] 8.7) 29.0 F209") 7. 4 eee |i 7 Oe ee eee 
1015, SS ee 6:71 97.5. 78 | 919 [28.5 | 6.0: 47 | 6109) Gly 527 | essa ewe 
1013 ee 6.2 | 4.9)|- 626) | 8. Ef 6.9 8.171261 |) 556.5 644 714 25.148 oe eee 
A918 Sr ee 8.2) 66) 85) 87) 74] 5.8] 5.8] 65] 69) 64) 62) 5.8] 6.9 
TE eben ape alee 8.01 6.54073 17.51 F-26284) 62 | Ac3|. 64d 15.7 a7) ls eee 

Average....... 750) bed eran las vel 8 oleae 6.2 5.8 | 6.6 6.9| 6.0) 66] 6.7 
| | 

TEMPERATURE. 

The temperatures at the Akron Field Station are recorded by means 
of maximum and minimum dry-bulb thermometers, supplemented by a 
thermograph during the growing season. A summary of the recorded 
data is given in Table VI. The records are complete for the six 
months from April to September, inclusive, for the 8-year period, 

1908 to 1915. Sufficient data are available for other months during 
a portion of this period to form a good basis for study. 

The month of August has the highest average maximum tempera- 
ture, 85° F. December and January have the lowest average mini- 
mum, 13° F. The highest maximum for any one month is 90° F., 
recorded for July, 1910. ‘Temperatures of 100° F. are not uncommon 
during July and August. The combination of high winds and high 
temperatures with only light showers usually causes a droughty 
condition to prevail from about June 15 to August 31, as noted in the 
discussion of precipitation. 
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TaBLE VI.—Mean, maximum, and minimum temperatures at the Akron Field Station, 
Akron, Colo., by months, 1908 to 1915, inclusive, so far as data are available, 

[Data (in ° F.) from the records of the Biophysical Laboratory of the Bureau of Plant Industry.] 

January. February. March. April. May. June. 

: 5 : ° d e : . : ° : 

Year. : : B| 8 : A : E 5 |g A |g 
g(A Sle lelelelai si eiSlslala)sisiais 
SP PP pele th HSE TES Fa 8 cl re = i asa Bana a= Fd Reed a Aas ei te tt 

OSS ee GSO, Ae av ad (aaa a aaa | Mey nea I Kel 5L | 70-|32 | 55 | 71 |, 40: | 64 1,79 49 
CD ees eS Ly Es ak SES RS 6 Vee Ue ea NW a Vr I 42 | 55 | 29 | 52] 68 | 39.| 64] 79 52 
RIK) Reena aerrmicel ee! Me Hhe. Ioan vale Pee Sala a po e 50 | 65 | 35 | 53 | 66} 40 | 67 | 82 il 
TOYS Le iS aie en 33 | 48 | 17 | 28 | 42 | 14 | 43 | 60 |} 26 | 47 | 62] 31) 58 | 73 | 43 | 70 | 87 53 
TAG) PO Ee Sie cae ee aca Oa 20 | 32 8. |-26 |-36 | 16 | 20 | 29 | 11-} 45 |. 58} 32 | 55} 70 | 42 | 63°):75 49 
TQS 37 sel aE a CR | em na eet 24 | 37 | 10 | 18 | 29 TAN 34 (47 | 20 47 1263) | 33°57) 72) 44 | 671-82 53 
EASA Sees ees i I eee Sree Sle |2425 1 21>) 25 1°39.) 12:1 37) 525) 23°|; 45 | 58 |-3845|-57-| 70} 44 | 68.4 88 50 
LAGU T hs Ses eg eae re a pal 22 | 33 | 117] 32 | 42 | 22 ; 29 | 39 | 19 | 50 | 62] 38) 52 | 64 | 41 | 60] 72 49 

Average...........| 26 | 38 | 13 | 25 | 37 i 15 | 0 47 | 61 | 33 | 55 | 69 | 41| 65 | 79| 50 

July. August. September. October. November. | December. 

. : . 5 ° ° g ss ° 5 ° = 

Year. F : : | F F S E : E F E 

PeresaMent es Se Sana | apa se | 8) ol) elo) Bg 
3 wn g 3S ra q 3 ra I 3 ra q 3S i q 3 ba qd 
o| si: Dei Serle o/s]: o|] so. Oo] a]. o]/ a |-a 
SSS Senescence weet (ot a eles 

USOB AS yeneeer A eeieaieesed 70 | 84 | 55 | 69 | 84] 54 | 66 | 84 | 48 J. eae | etches | ee |e 
BUY OO eer Sp coe YAEL ae 71 | 86 | 59 | 72 | 88 | 59 | 60 | 76 | 47 ois | See | eta |g es) (ane 
TON eer ine 74 | 90 | 59 | 67 | 84] 54] 63] 79 | 49 | 52) 71 | 35 | 40 | 56 | 24 | 31 | 47 17 
TAO) ENS S95 iy ee ea ee gears Leer 70 | 86 | 554 69} 86 | 54 | 64 | 80} 50 onl 
TAD) Ais As aie cai eae ine aaa 70 | 84} 55 | 69 | 83 |. 55 | 54°|}°68 | 41 | 47} 63 | 34 | 40-|-55 | 25 | 29 14 
OWS Bs elec ey a 1a ae tte 72 | 88 | 55 | 75 |.91 | 59.| 58 | 70} 45 | 45 | 59 | 81 |.42 | 56°] 28 | 21-1 30 13 
HQT SS oe eae aN 72 | 87-| 58 | 71 | 88 | 55 | 64.| 83] 47 |.50 | 67 | 36 | 41 | 60-| 25 | 17 | .29 7 
TOTES S eget sn sO 67 | 81:| 54 | 64 | 79 | 52 | 60 | 76 |} 47 | 51 | 69 | 36 | 38 | 55 | 24 | 28 |-40 15 

Average.....2..-.- 71 |.73° | 56° |:69.1 85°) 55) 61.) 77.) 46 |-49 1-65 | 34; |40 1°56. 1.25 | 25 | 36 13 

Table VII gives the dates of the last spring and the first fall frosts 
and the number of days in the frost-free period of each year from 1909 
to 1915, inclusive. The latest date on which frost has occurred in 

the spring during the seven years was May 20, and the average date is 
May 13. The earliest frost in the fall was September 13, and the 

average date is September 26. A temperature low enough to cause 
some injury occurred on August 25, 1910. ; 

TaBie VII.—Annual and average dates of killing frosts,' the last in spring and the first 
im autumn, with the annual and average length of the frost-free period, at the Akron 
Field Station, Akron, Colo., 1909 to 1915, inclusive. 

[Data from the records of the Biophysical Laboratory of the Bureau of Plant Industry.] 

Item. 1909 1910 1911 1912 1913 1914 1915 Average. 

Frost: : 
Lastin spring....| May 14] May 21 | May 10] May 14] May 4] May 12 | May 20] May 13 
First in fall...... 2Oct. 9] Sept. 25 | Oct. 3 | Sept. 20 | Sept. 24 | Sept.138 | Oct. 4] Sept. 26 

Frost-free period, 
COWS 52 Sosace ones 148 127 146 ee k29 _ 143 124 137 136 

1 A temperature of 32° F. is considered frost in the spring when vegetation is tender and a temperature 
below 32° F. is considered frost in the fall. 

2 Record from Leroy, Colo. 

50400°—Bull. 402 —16——2 
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THE AKRON FIELD STATION. 

The following paragraphs contain a description of the Akron Field 
Station, the scope of the experiments, and the methods employed in 
conducting them. 

| LOCATION. 

The Akron Field Station is located 4 miles east of Akron, the county 
seat of Washington County, in northeastern Colorado. It is about 
60 miles south of the Nebraska line and 60 miles west and 11 miles — 

north of the point where Colorado meets the north line of Kansas. 
The Chicago, Burlington, & Quincy Railroad bounds the station on 
the south. Denver hes about 115 miles southwest. The station is 
located in approximately 40° N. latitude and 130° W. longitude. 
The elevation is about 4,560 feet above sea level. 

DESCRIPTION. 

The Akron Field Station contains 227 acres. Of this area, 160 
) acres, known as the ‘‘forestry quarter,’”’ are owned by the Colorado 

Tic. 3.—Buildings of the Akron Field Station. Native vegetation is shown in the foreground. (Froma 

photograph lent by the Office of Exhibits, U. 8. Department of Agriculture.) 

Agricultural Experiment Station and are used by the Bureau of 
Plant Industry of the United States Department of Agriculture in 
accordance with the terms of a cooperative agreement. The legal 
description of this land is the ‘‘ NE. + section 12,township 2 N., range 
52 W.” Sixty-seven acres lying directly south of the forestry quar- 
ter are controlled by the Department of Agriculture through the 
Office of Dry-Land Agriculture Investigations. The buildings at the 
station are shown in figure 3. 

The surface of the farm ranges from nearly level to slightly rolling. 
Very little moisture is lost by run-off. There are no protecting hills 
or effective shelter belts. No part of the experimental area is irri- 
gated. 

The soil is a fine sandy loam. Various local names, such as “har 
land”’ or “‘tight land,” are given this type of soil to distinguish it from 
the light, sandy soils. The dark surface layer varies from 1 to 2 feet 

=z) ee ae —-, 
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in depth, below which the soil is light in color, due to lack of organic 
matter. Very little coarse gravel is present to interfere with root 
penetration. There is no impervious layer near enough to the surface 
to affect root development or water movements. 

Plowing and other tillage operations are easily performed when the 
soil is moist but become very difficult when the moisture content is 
low. The fine soil particles are readily blown by the wind when 
surface conditions are favorable. 

There is considerable variation in the soil that has been used in plat 
tests. Yields of the same variety on plats differently located but 
uniformly treated have varied from 3 to 5 bushels per acre. The 
experimental error that results from these variations 1s somewhat 
reduced by the shifting of plat locations from year to year. Repli- 
cated plats were used in 1915. For varieties used as checks in 
previous years the average yield of all plats is recorded in this bulletin. 

SCOPE OF THE EXPERIMENTS. 

More than 11,000 tests have been conducted during the eight 
years covered by this report. Of this total, 10 per cent was in field 
plats and 90 per cent in nursery rows. Varietal tests have been 
made each year. ‘Tests of rates and dates of seeding were begun in 
1911. 

The number of tests has varied from year to year. In 1908 there 
were 315 nursery rows and 80 field plats. The number of field plats 
gradually increased to 185 in 1915. The number of nursery rows 
was increased to 2,200 in 1910 and since that time has averaged 
1,187. The field-plat tests have included varietal tests of winter 
wheat, emmer, and rye, and of spring wheat, oats, barley, flax, proso, 
and grain sorghums. There have also been rate-of-seeding tests 
with winter wheat, spring wheat, and spring oats, and date-of- 
seeding tests with winter wheat. 

EXPERIMENTAL METHODS. 

The experiments with cereals at the Akron Field Station have been 
conducted in field plats and in nursery rows. Varietal tests, rate-of- 
seeding tests, and date-of-seeding tests have been conducted on 
field plats. 

SIZE OF PLATS, 

Most of the experiments have been conducted on tenth-acre plats. 
These plats are 2 rods wide by 8 rods long. They are laid out side 
by side in series, the plats being separated by alleys 4.62 feet wide. 
The different series are separated by roads 19.67 feet wide. Vege- 
tation in the roads is controlled by frequent clipping with a mowing 
machine or by the use of a road grader which kills all weeds. 
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Throughout the period of the test it has been necessary to sub- 
divide the tenth-acre units in at least a portion of the series in order 
to make sufficient divisions for all of the work being done. The 
subdivisions have usually been twentieth-acre plats, formed by 
making a 16-inch alley between the subdivisions and reducing the 
width of the alley between tenth-acre plats. Smaller plats are used 
when sufficient seed is not available to sow the standard plat. 
Usually no plats smaller than 0.01 acre in size are classed as field 
plats, but in a few instances plats contaming 0.008 acre have been 
called field plats. Nursery rows have been used for the preliminary 
tests, and many varieties tested in the nursery have proved so poorly 
adapted to conditions that they were never grown in the field plats. 
Careful agronomic and physiologic observations have been made and 
are preserved in the form of annual reports. 

REPLICATION OF PLATS. 

Until 1915 only one plat of each variety was grown each year, 
but a leading variety of each cereal was used as a check. Usually 
there were five or more check plats from which the data could be 
averaged. In 1915 all of the leading varieties were sown in duph- 
cate twentieth-acre plats. The value of repeating all the varieties 
in the experiment is apparent, and mcre extensive replication is 
planned for the future. 

SOIL TREATMENT. 

In preparing the land for experimental tests the aim has been to 
conform as closely to farm practice as possible. The plowing has 
been done at the moderate depth of 5 to 7 inches, and subsequent 
treatment has been in accord with common farm practice. The 
cultivation has been limited to that required to control weed growth. 

Most of the experimental work has been conducted on land summer- 
fallowed the previous year. ‘This was done to keep the land uniform 
and to assist in the control of weed growth. When the experiments 
were begun, summer fallowing was thought to be the most profitable 
method of production. In 1914 the spring-wheat varieties were 
grown on land which had been cropped to corn the previous year. 
Oats have been grown following potatoes or fallow. 

The usual practice in summer fallowing has been to plow in the 
spring and pack with the disk harrow. Weeds were kept in check | 
during the summer by two or three subsequent diskings. Usually | 
the last treatment immediately preceded the sowing of the grain, 
either in the fall or the spring. aI 

Rate-of-seeding and date-of-seeding tests were included in the 
same series of plats as the varietal work and were on land receiving 
the same soil treatment. | 
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RATES AND DATES OF SEEDING, 

_ The rate of seeding for wheat, oat, and barley varieties was 4 pecks 
per acre in the first year, 1908. Since 1908 the rate of seeding for 
wheat has been 3 pecks per acre. Barley was sown at the rate of 

3 pecks per acre in 1909 and 1910, and for the remaining time at the 
rate of 4 pecks per acre. The rate of seeding for oats was 3 pecks 
per acre from 1909 to 1912. In 1913 the rate for oats was increased 
to 4 pecks, which was continued in 1914 and 1915. The date of 
seeding has varied with seasonal conditions. Table VIII gives the 
dates of sowing for each of the more important cereals in the 8-year 
period, 1908 to 1915, inclusive. Spring grains have been sown as 
early as the seed bed could be put in condition to receive the seed. 

TaBLeE VIII.—Dates on which varieties of winter wheat, spring wheat, spring oats, and 
spring barley have been sown in each of the eight years, 1908 to 1915, inclusive, at the 

_ Akron Field Station, Akron, Colo. 

Cereal group. Cereal group. 

Crop year. ; : Crop year. i ; 
Winter | Spring | Spring | Spring Winter | Spring | Spring | Spring 
wheat. | wheat. oats. barley. Wheat. | wheat. oats. barley. 

1908...... Nov. 5 | Apr. 12 {| Apr. 12 | Apr. 12 || 1912...... Septri Agr. | Apr, 163 vApre5 
1909...... Sept. 23 | Apr. 26 | Apr. 26 | Apr. 25 || 1913:..-... Sept. 30 | Apr. 5 | Apr. 17 | Apr. 18 
1910......| Sept. 27 | Mar. 18 | Mar. 19 | Mar. 31 || 1914...-.. Sept. 26 | Mar. 24 | Mar. 30 | Mar. 31 
OTe Sept. 6 | Mar. 16 | Mar. 17 | Apr. 7 || 1915.-.:-.. Sept. 16 | Apr. 14 | Apr. 17 | Apr. 19 

NURSERY EXPERIMENTS. 

The nursery tests at Akron have included newly introduced varie- 
ties and those of which there was not sufficient seed for sowing in 
field plats and also pure-line selections from the better varieties. 
The tests of selections have been the largest feature of the nursery 
work. The varieties and selections have been grown in short rows, 
usually from 5 to 25 feet in length. It is possible in the nursery to 
test economically a very much larger number of varieties and strains 
than could have been included in field-plat tests. 

Over 250 separate named or numbered varieties of cereals have 
been grown in nursery rows. Wherever the performance was such 
as to indicate a possible superior or promising variety it was increased 
for further tests in field plats. The greater portion of the varieties 
tested proved inferior and have been discarded. A few are now 
being grown in field plats. 
Much more work has been done in an attempt to isolate superior 

races from varieties. A large number of heads were selected from 
plants in the field plats. The following season the grains from each 
head were sown in a short nursery row called a head row. Notes 
were taken during the growing season, and the more promising races 



14 BULLETIN 402, U. S. DEPARTMENT OF AGRICULTURE. 

were grown the following season in longer rows. In the longer rows 
the race was checked against the parent variety or some other variety 
used as the standard. After one or two seasons’ test, all those that 
failed to excel the check were discarded. Several hundred selections 
have been tested in this way. 

At first it was thought that further improvement might result 
from selection within pure lines. Several hundred selections were 
made, but no superior races have been isolated and the practice has 
been discontinued. 

Races that proved superior in nursery rows were sown in increase 
plats in order to get seed for advancing the test to field plats. A 
few of the races thus isolated now rank with the best varieties in 
their respective groups. 

INTERPRETATION OF EXPERIMENTAL RESULTS. 

The best variety or method of culture is the one which on the 
average will produce the highest acre value at the least cost. None 
of the varieties or methods of culture tested have fulfilled all these 
requirements for each of the years tested. Some varieties have held 
secondary positions for two or three years, and yet in the average 
for the 8-year period they rank among the first. The best variety 
or method, presumably, is that one which gives the best average 
during a series of years, provided the seasons are representative. 
In actual practice, however, the problem is more complicated than 
would appear from thisstatement. The variation in soil from place to 
place, the changes in climatic factors from year to year, and especially 

at critical times during the period of cereal growth, and the adapta- 
bility of the different varieties to the Renee conditions must all be 
taken into account. 

EXPERIMENTS WITH WHEAT. 

Experiments with wheat at the Akron Field Station have included 
plat and nursery tests of both winter and spring varieties. In addi- 
tion to varietal tests there have been date-of-seeding and rate-of- 
seeding experiments with winter wheat and rate-of-seeding experiments 
with spring wheat. 

Wheat has occupied a major position in the cereal tests. It is the 
cash crop of the district. Its acre value is equal to or greater than 
that of other cereals, and there is always a market for the grain. 
Considerable time has been devoted to developing improved strains. 
Two or three of the hundreds of selections made are proving superior 
to the parent stocks. The work of first importance, however, has 
been the testing of varieties. 



CEREAL EXPERIMENTS AT THE AKRON FIELD STATION. 15 

WINTER WHEAT. 

Winter wheat has been more profitable in this section than spring 
wheat. The most important varieties are the hard red winter wheats 
belonging to the Crimean or Turkey group. Six varieties have been 
grown continuously since the Akron Field Station was established 

in 1907. Rate-of-seeding and date-of-seeding experiments were 
started in 1911. Kharkof is the variety that has been used in these 
tests. An excellent field of winter wheat in the vicinity of the 
station is shown in figure 4. 

VARIETAL EXPERIMENTS, 

Experiments with winter wheat have been conducted both on 
field plats and in the nursery. These will be discussed separately. 

PLAT EXPERIMENTS, 

The winter-wheat varieties have been sown each year on land 
prepared by clean'summer fallow. The date of seeding has varied 

Fic. 4.—Winter-wheat in shock on a farm in the vicinity of the Akron Field Station, 1912. 

because of weather conditions. Tabie VIII gives the dates on which 
sowing commenced each year. Except in the fall of 1907, the sowing 
has been done in September. The rate of seeding was 4 pecks 
per acre in 1907 and 3 pecks per acre in the following years. No 
fixed depth of seeding has been used. The object has been to sow 
the seed in moist soil, and in dry seasons this means 2 or 3 inches 
below the surface. Table IX shows the annual and average yields 
of 17 varieties of winter wheat grown at the Akron Field Station 
within the 8-year period, 1908 to 1915, inclusive. 

In the fall of 1907 the winter-wheat varieties were sown on land 
which had been broken the previous summer. Although the seed 
was sown late (Nov. 5), a good stand was obtained, and the varieties 
adapted to this part of the Plains gave fair yields. A number of 
varieties which failed completely are not included in Table IX. 

In the fall of 1908 the seed was treated with formaldehyde solu- 
tion forsmut. The germination wasslow. Counts for stand were not 
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made in the fall, but some plats were recorded as having good stands. 
The causes for the failure shown by zero yields in 1909 are not appar- 
ent. The formaldehyde treatment was charged with the failure at 
the time, but winterkilling was more probably the cause. Enough 
seed was obtained from most of the varieties for resowing. The crop 
was not sufficiently large, however, to pay the cost of harvesting, 
and for that reason the yields are recorded as. zero. This year is 
included in calculating the average yields. 

TaBLeE I1X.—Annual and average yields of 17 varieties of winter wheat grown at the 
Akron Field Station, Akron, Colo., in the 8-year period, 1908 to 1915, inclusive. 

Yield per acre (bushels). 

| Average. 

Group and variety. c as eae Re 

1908 |! 1909 | 1919 |} 1911 |} 1912 | 1913 | 1914 } 1915 All Six 

| years | foro to grown 915 

Crimean: | 
AMibertarvedssssass- eee SOray 4 ie i i) A) ese. 1265 1 ae: 17.8 | -31512131:3 |]. 19:02 
iBeloclitia = oe 2 eee 15485102 Or POSS ee earn PPAR eB ES cick 19°S jcc 
Crimean enn ee a eee 14325 |'PQ5 25S s8 22 ee ae 2 ee S| ee eee 

On ee eee 1436 | 19.1 0 Boro | 69 ool Les e2Saan eos Onle aceaO 26. 
1D) Oe ee as 1437 | 14.6 0 BYE ey || 118383 1) BP a IE POSES | ARE 20. 2 24.3 

Op iG i 5 DOR Bees ae 36.9 | 11.5 | 32.7 | 17.0 | 39.6 | 29.0 7.8 27.8 
Sauareot Bye or pda yi ae eR 1442 | 20.6 0 27. 9-| 10. 0.) 34.3 | 16/1 || 26.6 | -27-25 20. 4 AT) 

Ae igs ate aE see ees bayeS | IBY): 83 0 29287) W422 3ieo {6 1662) 2529 |- 2922 21.6 25. 5 
harkor OA ee A207 Wiese ee Re ee ek 1053: 1 3322)) 48: 5: | 26) 1 12853 7A Yea a) eae 5 
MaTaiko losses eeece 2908) 822 ee see 2019) | Linoneods 4ahlosd a) GOs Oso 26. 4 26. 4 
ROTLOVA oat ee ee See 1539) Bosses DOE Grtstis coals cae e|ecoece | Seem | ee 2076" |< 52 
Turkeys. ee ee a atsteys [eet Haas ey ee [Ger el bs 2 P| ese ep SS = Se liars oe ees | pe nee eee 

Dee ee se te 1571 | 19.8 0 Pata || LG) | ZER Ted | 250.4 p 2851 = 2026 24.1 
DD) Oe ees See REDE Die eyes (EEE aay al |e | [eel (eee 28.8 625) |e2ouOn 25a 210) | ose ee 

Miscellaneous: 
Bite NOs yas ee SISO Mees cere | peewee me yea) | ees | BE | ere 16:71:4)- eee 

. Diehl Mediterranean..... 1395 | 10.4 0 Seat 8.94 eee 12.8 | 30.5 | 26. 4 18:0)|24 2. 

Ghirka Winter 5-222. == 1438 | 15.6 0 38. 0 |. 15289] S82. | dveor| 2450) 1 2258 21.5 26.1 

The yields in 1910 were high, due to the favorable distribution of 
precipitation. In 1911 a lack of moisture caused the lowest yields 
of any of the years for which yields are recorded. The average 
yield of all varieties of the Crimean group in 1911 was 12.7 bushels 
per acre. ; 

The year 1912 again gave high yields, the average for the Crimean 
group being 34.5 bushels per acre. This is 4 bushels more than the 
next highest yield, 30.5 bushels per acre, produced in 1910. 

_. The crops of 1914 and 1915 were ae of ordinary size. It is well 
to note that the yield of grain was not increased in proportion to the 
increased rainfall of the year 1915. This is due to unfavorable dis- 
tribution, which resulted in a lack of moisture during ripening. 

Six varieties have been tested during the 8-year period. Of these, 
Crimean (C. I. No. 1436) has given an average yield of 22 bushels per 
acre. ‘Thesecond in rank is Kharkof (C. I. No. 1583), with an average 

yield of 21.6 bushels. In 1910 two varieties of promise were intro- 
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duced. These are Crimean (C. I. No. 1559) and Malakof (C. I. No. 

2908). In the six years they have been grown these two varieties 
have given higher average yields than any of the others. Ghirka 
Winter (C. I. No. 1438) and Crimean (C. I. No. 1436) have tied for 
third place in the 6-year period. 

In Table X agronomic data are given for five varieties which have 
been grown during the 8-year period. These data include average 
dates of heading and ripening, height, weight per bushel, and yield of 
erain. There is very slight difference shown in the average dates of 
heading and ripening, but there is a difference in the average length of 
straw, Ghirka Winter (C. 1. No. 1438) having an average height of 39 
inches and Crimean (C. 1. No. 1436) an average height of 32 inches. 

The difference in weight per bushel is slight. 

TABLE X.—Average dates of heading and ripening, height, weight per bushel, and yield per 
acre of five leading varieties of winter wheat grown at the Akron Field Station, Akron, 
Colo., during the 8-year period, 1908 to 1915, inclusive. 

Average date— 

Variety. LON os | Ramanan nian Umar Cre nU-|) ner per 
Headed. Ripe. bushel.| acre. 

Inches. |Pounds.|Bushels. 
Chiang e inte JERE Bo See one ae ee ear eee oe 1436 | June 18 | July 13 32 58. 4 22.0 
SEG Tes OL eye et re ee eee i eerie ne ata Silas Saree 1583 | June 17 | July 14 35 58.3 21.6 
Gravina), \WAbSIG aes aeaseeo. sons OP Aar eae eee ae 1488 | June 18 | July 16 39 58.8 25 
INCHEON Selb o SE ROSELE Se Gee Cue See See era as 8 ete 1571 | June 17 | July 15 35 58. 2 20.6 
IXTRIIROIS SSS Sa ee ee ee a a ae ae ee me 1442 |...do.....| July 14 35 58.3 20. 4 

NURSERY EXPERIMENTS. 

The cereal nursery has made possible the testing of a large number — 
of varieties and strains. Sixty-three varieties have been tested in 
nursery rows, most of which have not shown sufficient promise to 
warrant advancing them to field tests. A much larger number of 
pure-line selections have been tested in the nursery and most of them 
discarded. One of the strains has been increased and is worthy of 
mention. It is a selection of Kharkof (C. I. No. 1442) and has been 

designated Kharkof 6P4 (C. I. No. 4207). 
Nursery sowings have suffered from soil blowing to such an extent 

that the results are not entirely comparable. In 1914 several rows 
were almost entirely killed. Soil blowing follows as a consequence 
of the special soil preparation necessary in order to sow by hand or 
with garden tools. In order to prevent soil blowing it is necessary 
to have an uneven and, if possible, a lumpy surface. 

RATE-OF-SEEDING EXPERIMENTS. 

Rate-of-seeding tests of Kharkof winter wheat have been conducted 
at Akron for five years. During that time four rates of seeding have 
been used each year. The seed has been sown on summer-fallowed 

50400°—Bull. 402—16——3 
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land at the same time as the varietal tests. The results are shown in 

Table XI. 

TaBLeE XI.—Annual and average yields of Kharkof winter wheat in a rate-of-seeding test 
at the Akron Field Station, Akron, Colo., 1911 to 1915, inclusive. 

Yield per acre (bushels). 

Rate of seeding per acre. 

1911 1912 1913 1914 | 1915¢ | Average. 

Tho TE pate Spiel op Ree Pia a oem OS de 9.6 8 18:73:10 - (Si So Os 23.1 
SOG NS ene pe eens WN 10.4| 44.01] 15.3] 24.0] 33.0 25.3 
ILO G ea lee ae Ne ee Re had dh he Sei m  c gaan 12.8'1) 30.3.1 Grae oe aaa oe 25.0 
ROCKS Seno otha, ase Obie Ie ee eee 13.8 S35: 68.6) ayes tee 28.4 
BOCkS te on mere ae gee eee ee 1861-27 see 26.6 

a Average of two varieties, Crimean (C. I. No. 1559) and Kharkof (C. I. No. 4207). 

The results recorded in Table XI are not satisfactory or con- 
clusive. It is thought that soil variations have interfered with 
the test to some extent. The maximum yield has varied from 
one rate to another as the seasons have varied. More data are 
needed before conclusions can be drawn. It will be noted that the 
4-peck rate gave an average yield less than either the 3-peck or the 
5-peck rate. The 5-peck rate gave the highest average yield. This 
rate produced the best yield in 1911, when there was a scarcity of 
moisture, and in 1915, when moisture was plentiful. In 1912, 
however, the 3-peck rate gave a yield 4.2 bushels higher than the 
4-peck rate and 5.2 bushels more than the 5-peck rate. During the 
last three years a 6-peck rate has been included. The average shows 
a slight.decrease in yield as compared with the lighter seedings. At 
present the data are contrary to what farmers believe to be the best 
rate to sow to obtain maximum yields. 

DATE-OF-SEEDING EXPERIMENTS, 

An experiment to determine the best date to sow winter wheat ~ 
was begun in 1911. In 1912 the test was not conducted, on account 
of the dry condition of the seed bed at the time of sowing. It has 
not been possible to sow on the same date each year and therefore 
the time has been divided into 15-day periods. The test has been 
made on summer fallow. The rate of seeding has been 3 pecks per 
acre. It has been difficult to make sowings earlier than September 
15 and snow and frost usually prevent seeding after November. 

The annual and average yields obtained in this test during four 
years, 1911, 1913, 1914, and 1915, are given in Table XII. The 
experiment has not been conducted long enough to establish any 
fact, but the figures indicate that the best time to sow winter wheat 
to get maximum yields is between September 15 and October 15. 

a CB he? Ft. «= 
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Taste XII.—Annual and average yields of Kharof winter wheat in a date-of-seeding 
test at the Akron Field Station, Akron, Colo., in 1911, 1913, 1914, and 1915. 

Yield per acre (bushels). 

Date of seeding. 

1911 1913 1914 1915 | Average. 

Septal GCs 0 SIMCIUISIVO seers Ss - anche act aoe mae. oocs see 15.5 15.6 26.0 27.3 21 
Oct ito syinclusivess.ssee ls soe ee oe oes se, 16.1 15.6 26. 6 34.2 23.1 
Weiz Gt OmleinClNSiviere seer ae kt Beene as Sao emacs senate once 12.6 1153 25.8 216.6 
ENON Ent OFS0 5,11 CLUSIVON tae, naan ee cess wise ewes uo s ee 16.5 8.6 13.6 26. 6 15353 

a Three-year average. 

The sowings made during the first 15 days in October have given 
yields as high as or higher than those from any other date of seeding 
during the last three years of the test. In 1911 an early sowing 
(Sept. 6) gave the highest yield, 16.8 bushels, and a late sowing 
(Noy. 11) ranked second. The average of the yields from sowings 
made between September 15 and October 15 is 22.1 bushels, which 
is 5.5 bushels higher than the yield from sowings made during the 
following 15-day period. 

SPRING WHEAT. |! 

Spring wheat is an important crop in this section of the Great 
Plains. It can be sown early on land prepared during the late fall. 
It has given good yields when conditions were favorable. The vari- 
eties which have given the highest yields are durum wheats. In 
addition to the varietal experiments, a rate-of-seeding test has been 
conducted with Arnautka durum wheat since 1911. 

VARIETAL EXPERIMENTS. 

| Experiments with spring wheat have been conducted both on field 
- plats and in the nursery. These will be discussed separately. 

PLAT EXPERIMENTS. 

A total of 44 varieties of spring wheat have been grown in field 
plats for one year ormore. Table XIII shows the annual and average 
yields of these varieties, arranged in groups according to their rela- 
tionships. 

Seven varieties of durum wheat have been grown continuously 
during the eight years. Pelissier (C. I. No. 1584) has given the 
highest average yield, 22.4 bushels per acre. Velvet Don (C. I. No. 
1445) ranks second, and Arnautka (C. I. No. 1493) is third. The 

fourth variety in rank is the Galgalos (C. I. No. 2398), a soft white 

common wheat which belongs to none of the groups grown commer- 
cially. Arnautka 6P1 (C. I. No. 4064) has given an average yield 
of 27.6 bushels per acre for the six years in which it has been grown. 

1 ¥or a discussion of the groups and varieties of hard spring wheat, see Ball, C. R., and Clark, J. A., 

Varieties of hard spring wheat. U.S. Dept. Agr., Farmers’ Bul. 680, 20 p., 7 fig. 1915. 
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It is a selection from Arnautka (C. I. No. 1494). If the data for the — 
parent variety and the selection are combined, the average yield in 
the 8-year period is 24.5 bushels, which would give it first rank. | 
At the present time the difference in yield in favor of any one variety 
is not sufficient to be conclusive. A plat of durum wheat at the 
station is shown in figure 5. 

TaBLeE XIII.—Annual and average yields of 44 varieties of spring wheat grown at the 
Akron Field Station, Akron, Colo., in the eight years, 1908 to 1915, inclusive. 

| Yield per acre (bushels). 

| Aion erage 
Group and variety. 2 - | | a 

1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 AN 
8-year years : 

| grown. Period 

DURUM WHEATS. 

Kubanka: 
Aalikas te sss eas ee | 1493 | 26.9 | 20.8 | 16.6 | 10.6 | 27.5 | 10.5 | 27.6 | 27.9) 21.1 21.1 

1D eee Ses | 1494 | 18.7 | 11.8 |--:---- ees a Hie ee 2  Gepees Ness Setamet | Pkt 15:3 |e 
DOS. a ee eae LAT A 19: O32; 525 4] elas Se ae licecsc fects Shiseido) ed eee ees 

ATNAILKAO PAE see pees A064") .2 53 S| ase ee 19°5°) 15.7 | 37.31.1056} 25.0 | 276 2 6a 
Heloturkase esas. - See | 1520 | 31.1 | 19-4 | 19.9} 8.0] 21.1 | 10.6 | 19.5 | 26.7} 19.5 19.5 
Gharno0vkaetce-eeece ee aes 1447-5 2951-1 20.9) 413-4 | 9535, 3629 1) S23 pete de eee een ec 
ikerbanka ss... eee 13545) 2752) 4820 Pe Se aa ia tore) ash eee eee ee AOe 2s See 

Doze se ost a ee 1440 | 26.8 | 9.3] 17.1 9.0) 20:45) 75.4 [20:7 27-60)" E76 17.6 
UD aaa ae Se Sl Gwees ee | Sere OSes | 9.1 7-30.01) 620) | 26559) SE. 34) 42026425--4-— 
Dioks 26.0. See Se ee DOAGH GANS: See eine a eee oer reed ena esecs baa 
DOR ASS eee eee 2882:| 1329) |-Sel. Ale ce ha|t lose Sek Se eee lee eee ater: 

Marowanic. so. 55552282 1593. | 22.9 | 14.2 | 19.3 | 10-6'| 19.0.]:14.1 | 24.0 |------ LIT | Geese 
PETElOd Ka soe = ee ee 1350 2922 495291.) MSMR ses lee oe ee ee eect ee 18.8 2 38 
Ma rannosaee di = se Sea} 1570 | 2ONOHe o> eee TAT = a See eee. per aee. eee ee eee: 

Pelissier: 
Pelissieh? ==. 5s = 1584 | 24.7 | 23.6} 15.8 | 10.6 | 35.6 | 10.5 | 26.6 | 31.6 | 22.4 22.4 

Velvet Don: 
Weélvet Dont. 2 2o2 2-222 | 1445 | 33.3 | 21.1 | 13.5 | 10.0 } 33.3 |- 7.3 | 25.3 | 28.1] 21.5 | 21.5 
a: | | | | | 

Bledura< 222-0 oe. Sse ee | 1471 | 15.4 | 16.8 | 17.7 | 10.6 | 33.0} 8:3 | 26:3 | 33.6] 20-2 20.2 
iRunplecss. se: Sas secre 3024 | 24.8 | 20.8 | 15.3 7.9 | 33.0 | 10.0 | 21.2 |.....- 19:0 | ses <2 

Miscellaneous: | | | 
Wedyiisd 320 a ie 9941: | 19.531 12 sees ot Calta 2 ee oe $5.9 | 5ees_ 
Medeah -2: 3202.25.03 282582 1597 | 17. 1S By 6) essa eee | see fe dsso5 sosses) Hoodte ee eee 

| 
COMMON WHEATS. 

Fife: | 
Cole Eby brides=- sae. eee | 4062°) 11.8527 9: 2i-Se) 1253, ABD | 870 SAC p ieee 0 Br Bl ee ee - 
Ghirka 22.2 33s22. 23 Se 2 AS74120: 6 2328" |) 18.85] 9 Seay) tee oul aie | 0905) 2o oe 18.6 
Glyndon (Minn. No. 163). -.} 2873 |..---- (Se eee ae sa 9:4) 1753. by (820) )16-6-) 1625) 213 50h 
Misrgirisse t=: Stee ee S640 | oo) Eee ee Sheen 7.5°|.19.7 | 26:5 | PeOe ee 
WOWCr 2. 3-5 22522 moe osee | 30259) 22.5 eee Sep So eee ere aoa te eee oe jrtteecee 
AV SUM 2 celeee ee eee eee as 74) it CE aes ney eee Mesa i ae eee [= Seti Bee as / 

Bluestem: 
IBOLON  s22) = see ka eee eee S023 1 20S4 ee See Ieee eee eee ae eee ane ARR) Be 
Haynes (Minn. No. 169) ...| 2874 |.--... | ae es Fie a perend a ooe Be eee 1 eae 1624: oe epee 

DO. tee ee BOZO 252 toes toes ec eed sere see epee PO eel ene 
Haynes (Minn. No. 51)..-.| 3021 | 24.0 [------ eine Rene, OS Ear pL ara ae |b nee tebe ee 

Preston: | 

(Dig hie is ee ee eee ee 2397 | 19.3 | 26.3 | 15.2) 11 9), 20: 7.1. 12°03) 19:.3)) 19°55) 21820 18.0 
BETGLOS eee ee eee ee T596 31023 so 2 oe eed oe ce eee ne eee eee (eS oe en 
(Eee Oe eee DED A eee eee (eer ec, Wee ee ey ee Ee oe ee eS Yl ae ae aoe - 
BT eShON sess ear eee S{Ue5 Eo erase Base: Pe ees [eats ed eS, a eh Bee ne ae 

ey ee Bees S087 <b 92p.4 18a Seat eee eee e serge S Se 14.0) ee 
Red Russiani= 2---2s-2-. - ci bp | 15.2 | 15.6 | 12.1 | 23.2 8.3 | 23.0 | 23.9 1522, oe eee 

Miscellaneous: 
Galpaloss... 222-22 ss52-s2e=" 2398 | 21.8 | 19.8 | 20.5 | 19.6 | 20.5 | 14.1 | 21.7 | 24.4] 20.3 20.3 
Man Ghurins cso eee 2492 | 8-2.) 23: 3102550 [bah ee tee eer 22 ho 2S one 
MesiCan NO. f.-- ere ee 37 fom (os Prete meeps (ree ad 7 ees ee pire pees echo om on a 
Prelide: 2553 223 See ee ARI one oy ee ee ee ee a ee AEE |, DOA ee ee 
Rictte 2 cate ee eee LTO Us | NS Si, ee, ETA a Ales old engi POs (font) les. oe eee 
Baris. he ae ee 1946 | 16.7 Ce Ck I a Ned De as ae Eee Pea 
Wninamed: f° 3 22> seeelere DOAY | RAL Ath eee Weep PS ee ie ae [sense firtnse L eee pee Ee Sept 

dB Ys Salone Meare Be ee eee AST ieee ee | a rape Epes 8.6 | 22.0 athena ES) eee ae 
| 

jt El bey i ee ie ee ————————— 

a Yield computed from 0.004 acre. 6 Actual yield from 0.004 acre. 
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In the Fife group, Ghirka Spring is the only variety that has been 
grown during the entire eight years. It has given a lower yield than 
the durums, and Table XIV shows that the weight per bushel is 
about 2 pounds less. The Bluestem group has not been tested ex- 
tensively, but the yields obtained are not especially promising. The 

varieties of the Preston group have shown their ability to yield well 
in dry seasons, but the average for the eight years is low. Table 
XIV shows that Erivan (C. I. No. 2397) has been ripe an average of 

four days before any other variety, but the average weight per 
bushel is only 56 pounds. 

TaBLE XIV.—Average agronomic data, yields per acre, and weights per bushel for eight 
varieties of spring wheat grown at the Akron Field Station, Akron, Colo., during the 
8-year period, 1908 to 1915, inclusive. 

Average date— To meturity 

CI Yield | Weight 
Group and variety. NGUnL RRRC IMI ese erase ae ecient. per per 

, : Planta Blends acre. | bushel. 
Headed.| Ripe. ing. ing. 

DURUM WHEATS. 

Kubanka: Days. | Days. | Inches.| Bush. |Pounds. 
IN GCE S Se Se ae aint 1493 | June 30] July 30 110 30 36 21.1 61.6 

IDX RG OR re aS ee ean 4064 | June 29 |.-.do..... 109 31 38 24. 5 60. 9 
Belotunkases see ee ee 1520 | June 28] July 27 109 27 37 19.5 61.1 
TERUG OF aU ER Ls eh a 1440 | June 30 | July 28 110 28 33 17.6 61.0 

Pelissier: 
_Pelissier.... - eS RSD Ea 1584 | June 29 | July 31 111 31 22 aa) || 6 = PPLE 60. 2 

COMMON WHEATS. 
Fife: 

Guinier nna ae on Rae TNS Ee 1517 | July 2) July 29 108 27 30 18.6 58. 7 
Preston 

lO EIN) Sa So at eee Bere 2397 | June 30] July 25 102 25 27 18. 0 56.0 
Miscellaneous: 

Galgalosteser aise men 2 ase 2398 | June 29 | July 29 109 30 24 20. 3 57.4 

—— 

1 Yields of Arnautka (C. I. No. 1494) used for'1908 and 1909. 
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Table XIV shows the average dates when the varieties were fully 
headed and ripe, the length of time from sowing to maturity and 
from heading to maturity, the average height at maturity, the yield 
per acre, and the weight per bushel. 

The data in Table XIV show that three varieties of durum wheat 
have averaged at least 61 pounds per bushel. None of the common 
wheats has averaged more than 57.8 pounds per bushel. The durum 
varieties have longer straw, which is valuable on account of the diffi- 
culty in harvesting grain with short straw. The weather conditions 
usually force a rapid maturity of all varieties. The result is that the 
time from sowing to maturity is very uniform. It may be noted 
that Arnautka, which matures two days later than Kubanka, is 
recorded as requiring the same number of days from sowing to 
maturity. The explanation is that the date of sowing was not the 
same. 

NURSERY EXPERIMENTS. 

About fifty varieties and several hundred selections of spring 
wheat have been grown in nursery rows. The object has been to 
test varieties of unknown value and selections or strains in short 
nursery rows before giving them space in field plats. If they did 
not show promise, they were discarded. Some promising selections 
have been increased for testing in field plats. One of the best of 
these is Arnautka 6P1, which has been referred to in the discussion 
of field-plat experiments. Several selections which yielded well in 
nursery rows failed to outyield the mother variety when grown in 
field plats and so have been discarded. 

RATE-OF-SEEDING EXPERIMENTS. 

Rate-of-seeding tests, including four different rates, have been 
conducted at Akron for five years with durum wheat. Table XV 
gives the yield data obtained, which show a great lack of consistency. 
It will be noted that the general trend of increase in 1911 and 1913 
was from the lower to the higher rates. These were dry years, 
when agricultural experience would have favored the reverse order. 
In 1912, with more abundant moisture, there is a decrease from 41 

bushels for the low rate to 27 bushels for the high rate. This, 
again, is contrary to common belief. In 1914, with a fair rainfall, 
the order is normal, as gauged by common opinion. In 1915 the 
yields from the 2-peck rate and from the 6-peck rate are practically 
the same, and there is very little difference in the yields from all 
rates. The greatest departure was 0.7 bushel per acre. Under 
these conditions the average for the five years can not carry much 
weight. The average for the 2-peck rate is 21.2 bushels, and that 
for the 5-peckrateis thesame. The data seem to indicate that within 
certain limits the rate does not materially affect the yield. 
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TABLE XV.—Annual and average yields of durum wheat in a rate-of-seeding test at the 
Akron Field Station, Akron, Colo., 1911 to 1915, inclusive. 

Yield per acre (bushels). 

Rate of seeding (per acre). Average. 

1911 1912 1913 1914 1915 
1911 to | 1912 to 
1915. 1915. 

ATO CARE REA SRE AAA m Set AE See ree as Ee 9.9 A1.0 7.3 18.0 30.0 21.2 24.1 
3) OCS EN els Sd Mes ei ea a 9.8 37.3 8.6 19.6 29.5 21.0 2397 
AOC Gabe ae wae SOE see a aaa ome LOSI B70 1 e110: 20) 0) 1s, 29.5 1) pot 7 24.4 
EDC CKS ene aie Sp Le AS al pelted Coane ASS ek RS. Bh 12.6 30.3 11.6 22.0 29.5 21.2 23.3 
SEOs St ee ees ey os 2 Se ee apg [See ge 28.3 11.2 21.3 BOL Qi ese ate 22 
ESOC Ser Ree its re ee cis sre cae SSSA eS 27.0 1B ECS Wea 4 Ui Re amie se tear eats [eats yt 

COMPARISON OF WINTER AND SPRING WHEAT. 

It is of importance to know whether. winter or spring wheat will 
give the best returns. Table XVI shows the annual and average 
yields of nine varieties of winter and spring wheat grown on the 

YIELD PER ACRE. 
re) S 1S 20 25 

WINTER: 
CRIMIEAN 
HHARKOV 

GH/IRKA WINTER 

SPAING - 
ARNAUTHA 

PELISS/IEP 
GH/RKA SPRING 
ERIVAIV 
GALGALOS 

Fic. 6.—Diagram showing the average yields of the leading varieties of wheat at the Akron Field Station, 

1908 to 1915, inclusive. 

Akron Field Station during the eight years, 1908 to 1915, inclusive. 
Figure 6 shows the average yields in graphic form. 

TaBLeE XVI.—Annual and average yields of nine varieties of wheat grown at the Akron 
Field Station, Akron, Colo., during the 8-year period, 1908 to 1915, wmclusive. 

Yield per acre (bushels). 

Variety. reac 
P 8-year 

1908 1909 1910 1911 1912 1913 1914 O15 average. 

Winter varieties: 
Crimean. ....... 1436 19.1 0 38.3 17.9 33.1 12.6 28.3 26.6 22.0 
Kharkof. . 1583 19.3 0 29.8 14.2 37.5 16.6 25.9 29.2 21.6 
Ghirka Winter. . 1438 15.6 0 38.5 15.8 38.3 17.3 24.0 22.8 21.5 

Spring varieties: 

Armattka.....-- { rae \ ASHTAVtnInS iI) 19. Sal 1507. | 137231), 10610, 25.0'| 2761 12406 
Pelissier.....---- 1584 24.7 23.6 15.8 10.6 35.6 10.5 26.6 31.6 22.4 
Arnautka...-.-.- 1493 26.9 20.8 16.6 10.6 P Hite) 10.5 27.6 27.6 21.1 
Galgalos. - 2398 21.8 19.8 20.5 19.6 20.5 14.1 PA Ver7f 24.4 20.3 
Ghirka Spring. . 1517 20.6 23.8 18.8 8.5 2343 11.6 19.3 22.6 18.6 
IBTIV AS S05. 50 28 2397 19.3 26.3 15.2 11.9 20.7 12.0 19.3 19.5 18.0 
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The yields of two varieties of durum wheat have averaged slightly 
higher than those of the best winter variety. However, in the case of 
the winter variety there was one year of failure, which may not occur 
again in a long series of years. If this is true, the winter wheat will 
probably take first rank. It should also be noted that when winter 
wheat winterkills, the land can be resown to spring wheat. The 
winter wheat should then be credited with the returns from the 
spring wheat grown on the land that year, less the cost of seed and 
sowing. If this were done for the year of failure in Table XVI it 
would place winter-wheat yields above those of spring wheat. At 
present there is probably greater value represented in the slightly 
lower yield of winter wheat on account of the higher market price. 
In case the grain is ground and used for feed the market price would 
not be a factor. | 

In 1908 the durum wheats produced about 25 per cent more grain 
than the winter wheats, while the common spring wheats gave yields 
about equal to the winter varieties. In 1909 the spring wheats 
yielded well and winter wheats failed. In 1910 winter wheats pro- 
duced nearly double the yields of spring wheat. In 1911 the 
winter-wheat yields were about 50 per cent higher than those of any 
of the spring varieties except Galgalos, which yielded 1.7 bushels per 
acre more than the best winter variety. In 1912 the wmter-wheat 
yields averaged about 40 per cent more than the spring-wheat yields. 
In 1913, 1914, and 1915 the differences were not great. 
-Tosummarize: In 1909 spring wheat gave good yields, while winter 
wheat was a failure; in 1910, 1911, and 1912 the winter-wheat yields 
were distinctly larger than those of spring wheat; while in 1908, 
1913, 1914, and-1915 the differences were not great. For the eight 

years, the average yields of the winter varieties and durum spring 
varieties are about equal, while the spring commons are 2 to 3 bushels 
lower. When all the facts are considered, it appears that winter - 
wheat will return more value per acre than spring wheat. 

EXPERIMENTS WITH OATS. 

The better varieties of oats have made fair yields at the Akron 
Field Station in all except one of the eight years during which they 
have been tested. In 1911 the yields were low except that of Colo- 
rado No. 37 (C. I. No. 619), which was located on a plat that received 

some extra water from run-off. Four varieties have been grown dur- 
ing the entire eight years. The average yield of these four varieties 
was 42.5 bushels per acre. They include two early and two mid- 
season varieties. The average yield of the midseason group is slightly 
larger than that of the early group. 
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VARIETAL EXPERIMENTS. 

Varietal experiments with oats have been conducted both in field 
plats and in the nursery. 

PLAT EXPERIMENTS, 

Fifteen varieties and several strains of spring oats have been 
grown in field plats. One of the strains shows some promise and 
is reported in this bulletin. Others have failed to produce yields 
superior to those of the parent varieties and have been discarded. 
No variety of the late groups has been grown continuously. Table 
XVII shows the annual and average yields of the 16 varieties and 
strains grown on the Akron Field Station in the 8-year period from 
1908 to 1915, inclusive. They have been divided into three groups, 
according to the time of maturity. 

TasLe X VII.—Annual and average yields of 16 varieties and strains of oats grown at the 
Akron Field Station, Akron, Colo., 1908 to 1915, inclusive. 

Yield per acre (bushels). 

Group and variety. e I. Average. 

1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 
: Eight | All years 

years. grown. 

Early 
SUT ayo ers eae ole te BAS ERY es thed sa tl A Aap fae a a APA Bioyte| Ube IL ty) oeacoeaaee 57.4 
NeNeCTSONS ya eee ee 459 | 52.8 | 33-1 | 37.1 | 12.4 | 36.0 | 36.1 | 65.0 | 85.0 44.7 44.7 
(Sy. 0.0 Ves Res oe a ee SCHON Vsti 1 eae eye 25 MESA ON PZOSOn OO Nom eon Ol eee cieerers e BYfa lt 

SibginelDehyioceusecemes 165 | 42.9 | 37.2 | 21.9 | 3.3 | 33.4 | 28.1 | 65.0 | 82.6 39.3 39.3 
Sixty-Day, 4P2...... Seo sel he eee BLO ap ees Bel (Oa Arad aA | 72 Sdn ee ee 39.6 

Midseason: 
Canadian.............- (MeV NN YS ea ay ea) EH FR 9 Vay Ga eee lens | La ea Han an [eae A Loe oe my 25.4 

Colorado No. 37.......| 619 | 36.8 | 55.6 | 29.9 | 32.5 | 30.9 | 32.5 | 53.7 | 79.2 43.9 43.9 
ID ami Shee AAT | TAL (QE SSH a se |W Men ep ea can A Nye le | Wires ioe | tet nV A ea Ae ce ae 
Early Champion......|.....- AEST A ZOS OR proces Oia ee ieee re peice ee oe oe ee ee el ese loaeaiecs soe 33.9 
ETT COlM Ss teins Gets CORY es abate wl fates yee | Sc | me Re eo ADI Ole 2a ROMs eoiilemrerce eicteree 56.9 
Red Rustproof. ...... QUE GUI elles Steal eae PAD fey erences Sachs 2 (alka ial be a a Pear ROU ete 
Silvermine..........- COPSSE) i esti Hen A 72 ea | NOS Ae eae SSH ADs Sal sees s || Semsoaeas - 40.3 

ee Swedish Select......- 134 | 62.5 | 50.6 | 29.5 | 15.9 | 30.9 | 27.5 | 48.7 | 69.4 41.9 Pp aln9 
ate: j 

White Tartarian...... SOOM NO Tie le oak a eee Go ate oe DB OORT Oa Gis Ol seseeaaaae 34.8 
White Russian....... BSN Lt eg CORES I Fy at eS ea ao Da le PEL) Laer) fH 
Yellow Giant......... YAGI: 3 AS) oP Ral [ae eal (eae eas ace eoeaes saeee at | ey pee Fe ae ake aeS[ opR P  ERC S s MNLO 

As shown in Table XVII, the Kherson (C. I. No. 459) has an average 

yield of 44.7 bushels per acre for the 8-year period. The variety 
ranking second is Colorado No. 37 (C. I. No. 619) in the midseason 

group. Its average yield is 43.9 bushels. When deduction is made 
for the favorable location of Colorado No. 37 in 1911, the average 
yield becomes the same as that of Swedish Select (C. I. No. 134), | 
41.9 bushels. The Sixty-Day variety (C. I. No. 165) has yielded 
less than the Kherson variety in all years except 1909. Its average 
yield of 39.3 bushels per acre is 5.4 bushels less than that of the 
Kherson. The selection of the Sixty-Day variety, listed as Sixty- 
Day 4P2, seems to be just about equal to the parent variety. A 
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plat of a pure-line selection of Sixty-Day oats is shown in figure 7. 
The Burt oat (C. I. No. 293) has been grown only four years. In 
these years it has averaged 57.9 bushels, as compared with 55.5 
bushels from the Kherson variety for the same period. 

In the fall of 1907 a plat of Boswell Winter oats was sown. While 
the winter survival was low, the plat yielded at the rate of 15.7 
bushels per acre. Seed of this variety has been sown five other 
years, and each time the plants have entirely winterkilled. 

Fic. 7.—Plat of a pure-line selection of Sixty-Day oats at the Akron Field Station, with the farm build- 

ings in the background, in 1910. 

Table XVIII shows the average dates of heading and maturity, 
height, weight per bushel, and yield of five varieties of oats repre- 
senting all three of the spring groups. The White Tartarian was 
not grown in 1909, 1910, and 1911. The average yields are shown 
eraphically in figure 8. 

TaBLE XVIII.—Average dates of heading and maturity, height, yield of grain and straw, 
and weight per bushel of five varieties of oats grown at the Akron Field Station, Akron, 
Colo., 1908 to 1915, inclusive. 

Da f— Yield per acre. an tes 0 eld p Weight 

Group and variety. rt Height. per 
No. . F : bushel 

Heading. | Maturity. Grain. Straw. F 

Early: Inches. | Bushels.| Pounds. | Pounds. 
Khersonts:..225.0-5 552 jies-e-2---| 459 | June 26 | July, 20 27 44.7 1,394 31.3 
Sixty-Dayle eee eee ema ae | 165 | June 27 | July 19 27 39.3 1, 418 30.6 

Midseason: 
ColoradoyNors(--sserees eeeeeee 619 | July 6) Aug. 1) 31 43.9 2,014 35.0 
Swedish Select..........-..--.-| 134 | July 8] July 31 32 41.9 2,119 32.5 

Late: | 
WihiteLartarian teas. Joes 300 | July 11 | Aug. 9 | 34 34.8 | 2,538 34.0 

1 Not grown in 1909, 1910, and 1911. 
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The data in Table XVIII show that the difference in date of 
maturity between the early and midseason and between the mid- 
season and late groups is about 10 days. The varieties in the early 
group mature about July 20, those of the midseason group about 
July 31, and those of the late group about August 9. There is an in- 
crease of about 500 pounds per acre in the straw yield of each suc- 
cessively later group. As oat straw has considerable feeding value 
this should be taken into account. Considering yields of both grain 
and straw, the midseason variety, Colorado No. 37 (C. I. No. 619), 
has given the best returns during the period. 

NURSERY EXPERIMENTS, 

A total of 61 varieties and several hundred strains have been 
tested in nursery rows. The varieties that have shown promise have 
been advanced to the field tests. With the exception of Sixty-Day 
4P2, they have not proved worthy of continued trial and have 

YIELD PER ACRE e 
a) S /0 1S 20 2s JO FS 40 FS 

LARLY. 

HHERSON 

SIXT Y- OAK 9.37 BU. 

PUDSEASON: _——aa a 
COLORADO No. 37. | 

SWED/IS// SELECT sg sep ES Y/9 BV. 

LATE: 

WHITE TARTARIA/ TE 

lig. 8.—Diagram showing the average yields of the leading varieties of oats at the Akron Field Station, 

1908 to 1915, inclusive. 

been discarded. The nursery tests have served to eliminate a large 
quantity of material not adapted to the conditions at Akron. ‘The 
results are of a negative rather than a positive nature. 

RATE-OF-SEEDING EXPERIMENTS. 

An experiment was begun in 1911 to investigate the effect of rate 
of seeding on the yield per acre of oats. The Kherson variety (C. I, 
No. 459) has been used. Table XIX shows the annual and average 

yields obtained during the five years. 

Taste XIX.—Annual and average yields of Kherson oats in a rate-of-seeding test at the 
Akron Field Station, Akron, Colo., 1911 to 1915, inclusive. 

Yield per acre (bushels). 

Rate of seeding per acre. | Average. 

Y 1911 1912 1913 1914 1915 
1911 to 1912 to 
1915 1915 

ATX GSS SS coi Steger Ao tates to ae Pe es Sree 6.9 46.9 30.0 74.4 85.0 52.1 59.1 
POC KS epee ye alec rE UL MEAN Coles tae Mas 10.6 61.7 23.1 71.8 86.9 50.8 60.9 
AL TOYO TSS Ei cate AEG AN Can ac ea a Ee 13.1 40.0 40.6 84.4 87.5 53.1 63.1 
SPO CCS ay ene MR ots Cee nega nA EN LN 13.8 43.1 25.0 65.0 90. 0 47.4 55. 7 
(© JOSS SS Be Ce Sia Ses eae OE CP a aie A au ea NA aay raul 71.9 18.2 73.8 SOL Gi eae ees 63.6 
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What has been true of other similar tests at the Akron Field 
Station is true of the rate-of-seeding test with oats, namely, that 
the data are not consistent. In 1911, which was a dry year, there 
was a gradual increase in yield as the rate of seeding increased. In 
1912 there was no uniform variation. The 6-peck rate yielded 71.9 
bushels per acre, the 4-peck rate 40 bushels, and the 3-peck rate 61.7 
bushels. In 1913 the data show an exact reverse. The 6-peck rate 
produced the lowest yield, the 4-peck rate the highest yield, and the 
3-peck rate next to the lowest. In 1914, again, the highest yield 
came from the 4-peck rate, but the 3-peck and 5-peck rates are both 
lower in yield than the 2-peck and the 6-peck rates. In 1915 there 
is a return to a uniformly gradual increase in yield as the rate in- 
creases from 2 pecks to 6 pecks. 

It seems probable that a part of the lack of uniformity throughout 
the experiment may be due to soil variation. The 4-peck rate has 
produced the highest average yield in the five years. The 4-year 
average from the 6-peck rate is highest, but two seasons of favorable 
rainfall are included. In the one year of low rainfall, 1913, the 6- 
peck rate produced less than half the yield from the 4-peck rate. 
The conclusion drawn from the data available at the present time is 
that the 4-peck rate will produce the highest yield under average 
conditions. 

EXPERIMENTS WITH BARLEY. 

In this section of the Great Plains spring barley is grown both 
for farm use as a feed and for market. One variety may be best 
adapted for feeding and another prove to be best to grow for market. 
Several varieties and strains of barley have been tested, and four of 
these, representing three groups, have been grown for eight years. 
The 8-year average yield of four hulled barleys is 35.9 bushels 
per acre. No rate-of-seeding tests have been conducted with barley. 

Varietal tests of barley have been conducted on field plats and in 

the nursery. 
PLAT EXPERIMENTS. 

The varietal tests of barley have become more extensive from 
year to year. Table XX shows the annual and average yields of 
19 varieties of barley grown at the Akron Field Station for varying 

periods from 1908 to 1915, inclusive. 
The 2-rowed hulled group contains the Blackhull (C. I. No. 878), 

which has black glumes, and nine other varieties with light glumes. 
All of this group have beards. The 6-rowed hulled group contains 
Arlington Awnless (C. I. No. 702), which has light glumes and no 
beards; Coast (C. I. No. 690), with white glumes and long heavy 

beards; Horsford (C. I. No. 877), light glumes and hooded; and 

Gatami (C. I. No. 575), with black glumes and beards. The data 

show that of the varieties grown throughout the 8-year period, 
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Hannchen (C. I. No. 602) has produced the highest average yield 

per acre. Its average of 38.7 bushels is 0.7 bushel higher than that 
of Coast, C. I. No. 690 (ormerly grown and distributed as California 
Feed). Hanna (C. I. No. 226) ranks third, with an average yield of 
34.3 bushels. White Smyrna (C. I. No. 658) is the only variety 
recently introduced into the tests which shows promise of outyielding 
those already mentioned. 

TABLE XX.—Annual and average yields of 19 varieties of barley grown in field plats 
at the Akron Field Station, Akron, Colo., during the eight years from 1908 to 1915, 
inclusiwe. 

Yield per acre (bushels). 

I. Average. 
Ze ) Group and variety. 

1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 
All years| 8-year 
grown. period. 

SPRING VARIETIES. 

2-rowed hulled: 
Blackhull..........-.- 878 | 25.4 | 20.1 | 23.8 5.8 | 26.6 | 25.4 | 42.9 | 77.1 30.9 30.9 
YAM es je ite eg ene ae THANE soi Ps ci 23.5 | 12:9 | 48.1 | 18.3 | 40.7 | 72.2 Hoya ley sae a 

cD) OM pane Eee ered PROBS eae el tage ZOLA NSA DT CDi a Ds ay liste SOS airs ee 
ET) Qi ats Re res eaee 226 | 34.2 | 22.2 | 26.6 | 15.4 | 34.2 | 29.1 | 42.5 | 70.5 34.3 34.3 

Hannchen.......----- EE il | is i eel Pee te esas ane aS 1) OP A AGW) Ean oo Ailes 7i\| ine aay opteana can 
pe eran ry jase a 602 | 47.8 | 20.7 | 28.2 | 10.4 | 34.7 | 22.1 | 59.6 | 86.0 38. 7 38. 7 

Mansury....-.-------- GVA SUP Delta Zeal lees setae Ee ee ere) oa lee cree nacre DANS AS a Pee ae 
Orel eee ets IR ee Mas pale Mee ea Ue 32.0 | 42.5 | 73.3 AQUS! | SMa Fs 
TIM sei oesisieie es DOD tealmee oreeyer ses 32.3 2.3 | 17.9 G56F 425 oe PAO IIAAI Pees ira 8 
White Smyrna....... Cats eee alle awe omens 27.5 | 35.8 | 20.4 | 70.4 | 80.9 ATO Rete is 

2-rowed naked: 
Dla aoe iets ie are TROIS) Nap eek at aed a Ce QR ultine pale cee | ae eee TZ eee cent 

6-rowed hulled: 
Arlington Awnless...-| 702 |......|.-.---]------|------|------ 22:9) \4IEG | oe ee BY Ne Sogseose 
Coast (California 
GGG) seh ae 690 | 38.6 | 32.8 | 25.5 | 16.7 | 38.5 | 22.5] 50.5 | 79.1 38.0 38.0 

ilornstondss2 422 2oee2 eee 877 | 31.9 | 22.3 | 21.2 7.9 | 30.0 | 16.5 | 24.0 |....-- PR Oye Hea eA 
Gatammse ans ISCAS) As ee REE a al Ba eae Usa PARC OS (Oe ak oae LO ke ea 
Manchuria......-.-..- 643 Bees 21.5 | 18.4 | 15.2 | 34.6 | 25.4 | 40.0 |..-.-..- DARIO) {EME aa 78 

6-rowed naked: 
Cpally se Me eee 595 | 31.5 | 26.3 | 19.4) 0.6]18.8 | 6.8] 41.6 | 56.0 25.1 25.1 

Mixture: 
Composite..........-- NAN aaa eee cet Ie ale ciaiel|lcttin walietaya make 21.6 | 44.5 | 66.0 Aa Oulisee cia cree 

WINTER VARIETY. 

6-rowed hulled: 
Tennessee Winter....| 257 |......]..---. days Coy Li AC Tosa ogee Pad na Op a Wl Ss Sh SOS Hai ie 

1 Yields computed at 48 pounds per bushel; actual weight about 56 pounds. 

The variety commonly called ‘‘Bald” or ‘‘White Hull-less” barley 
is here called Nepal, its proper name. Although naked barley has 

about the same bushel weight as wheat, it is here computed at 48 
pounds, in order that the naked varieties may be more easily com- 
pared with the hulled ones. On this basis the yield of the Nepal 
variety is 25.1 bushels. Pound for pound it is more valuable than 
hulled barley, as the latter contains from 10 to 12 per cent of hulls. 
Deducting for these, the 25.1 bushels of Nepal barley is nearly equal 
to 28.7 bushels of hulled barley. 

Winter barley has winterkilled to such an extent that the average 
yield is low. In two years out of six the winter barley has failed. 
The average yield for the six years is 8.3 bushels to the acre. 
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The average dates of heading and maturity, height, yield of grain 
and straw, and weight per bushel of five varieties of barley which 
were grown at the Akron Field Station during the 8-year period 
from 1908 to 1915, inclusive, are given in Table XXI. The average 
yields are shown graphically in figure 9. Blackhull (C. I. No. 878) 
has averaged five days earlier in maturing than Coast (C. I. No. 690). 
The ripening date of Blackhull is July 15, and that of Coast July 20. 
Hannchen (C. I. No. 602) and Hanna (C. I. No. 226) are still later, 

averaging July 22 and July 24, respectively. 
The quality of grain, as shown by weight per bushel, puts Hannchen 

in the lead and Hanna a close second. Although the Coast barley 
has a plump, heayy grain, it does not thrash clean. The fragments 

YIELO FER ACRE 
45 20 2s FO BS gO 

mornonzomucol ff |_| 
HANNCHEN ; ; 

HANNA ; FIFA.39 BY 

BLACHHULL 

COAST FE.0 BY 

evened nae SE, 
WEFAL 

Fic. 9.—Diagram showing the average yields of the leading varieties of barley at the Akron Field 

Station, 1998 to 1915, inclusive. 

of awns prevent its packing and the tester shows it to weigh only 
39 pounds per bushel, or 9 pounds below the standard weight. The 
straw weights do not vary sufficiently to need comment. 

TABLE XXI.—Average dates of heading and maturity, height, yreld of grain and straw, 
and weight per bushel of five varieites of barley grown at the Akron Field Station, Akron, 
Colo., during the 8-year period, 1908 to 1915, inclusive. 

| 
} 

Dates of— Yield per acre. 

Group and variety. Nos PMNS Se een eee Height. “TP aiiay, Wee 

Heading. Maturity.| Grain. | Straw. bushel. | | | 

2-rowed hulled: Inches. Bice Pounds. 
Blackness as5-0- eee eae 878 | June 1p July 15 28 30.9 | 1,696 46.5 
TANNA Agere So Se ek See eee 226 | July July 24 28 34.3 | 2,291 47.0 
HannCHOn oss) sce - eee eee | 602 | June 30 July 22 26 38.7 | 1,973 47.5 

6-rowed hulled: 
Coast (California Feed) ......--.--.. 690 | June 25 | July 20 28 38.0 | 2,134 39.0 

6-rowed naked: 
Nepal (White Hull-less).........--. 595 | June 28 | July 22 | 26 | @25.1 1,771 57.8 

a For comparison, computed at 48 pounds per bushel. 

NURSERY EXPERIMENTS. 

The nursery tests with barley have included 75 varieties and nu- 
merous strains. The object has been to discover valuable new 
material, and when a variety or selection did not prove itself supe- 
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rior to varieties already in field plats it was discarded. The few 
that have been worthy of field tests are included in Table XX. 
Figure 10 shows a view of the barley nursery in 1912. 

EXPERIMENTS WITH MINOR CEREALS. 

RYE. 

Winter rye has been grown in field plats for two years on the 
Akron Field Station. The average yield in the two years was 26.1 
bushels per acre. This is much below the wheat yields in the same 
years. The blooming of the flowers at a time when dry, hot winds 
are common causes a partial sterility of the heads and a resultant 
reduction in yield. At present rye is not grown as a grain crop, 
but as a catch crop for forage. 

EMMER. 

Winter emmer has been sown each of the eight years, 1908 to 
1915, inclusive. The crops of 1909 and 1915 were failures. The 

Fig. 10.—Barley nursery at the Akron Field Station in 1912. 

highest yield, 29.5 bushels, was produced in 1908. The 8-year aver- 
age yield of Black Winter emmer (C. I. No. 2337) is 14.2 bushels 
per acre. Good stands are usually obtained, but a high percentage 
of winterkilling occurs, and low yields result. Winter emmer can 
not be recommended for this district. 

White Spring emmer (C. I. No. 1524) has given fair yields in each 
of the eight years it has been grown. The lowest yield, 11.1 bush- 
els, was produced in 1910, and the highest yield, 69 bushels, in 1915. 
The average acre yield has been 30.3 bushels. Spring emmer is 
therefore a fair producer, but it has not been a close competitor of 
either wheat or barley. 
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FLAX. 

Flax has been sown in each of the eight years during which experi- 
ments have been conducted at Akron. In the three years, 1911, 

1914, and 1915, the crop failed. Russian (C. I. No. 19) has been 
grown throughout the 8-year test. The highest yield recorded 
was 13.1 bushels per acre, produced in 1912. Other varieties have 
been grown for shorter periods, but none has proved superior to the 
Russian. The 8-year average yield of this variety is 4.4 bushels 
per acre. 

PROSO. 

Proso, commonly called hog millet or broom-corn millet, has not 
been given a very thorough test. It has been grown in nursery rows 
and smali plats, but continuous field-plat tests have not been made. 
Black Voronezh (C. I. No. 16) or selections from it has been grown 

Fic. 11.—Plat of Black Voronezh proso at the Akron Field Station, with the station buildings in the back- 

ground,in 1915. (From a photograph lent by the Office of Exhibits, U. 8. Department of Agriculture.) 

during five years. A plat of this variety in 1915 is shown in figure 
11. It was first sown in field plats in 1909, when it produced a yield 
of 22.9 bushels per acre. It was again sown in field plats in 1912 
and each of the three years following. The highest yield recorded 
was 36 bushels in 1912. The 5-year average is 23.1 bushels. 
Except possibly. as a catch crop, proso can not be recommended for 
this district. 

GRAIN SORGHUMS. 

Grain sorghums have been grown in field plats for five years. On 
account of the short growing season and cool nights, most varieties 
fail to mature. Manchu Brown kaoliang (C. I. No. 328) is the only 
variety of apparent value in the Akron district. The highest yield 
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was 18.7 bushels, produced in 1913. The lowest yield, 11.7 bushels, 
was produced in 1915. The average yield in the five years, 1911 to 
1915, inclusive, was 15.4 bushels. Because of the fact that some of 
the sorgos, or saccharine sorghums, produce as much grain and in 
addition yield more forage, grain sorghums can not be recommended 
to farmers of this district at the present time. Farther south and 
east, milo and dwarf milo are well adapted. 

SUMMARY. 

Cooperative experiments with cereals have been conducted at the 
Akron Field Station during the eight years, 1908 to 1915, inclusive. 

_ The station is located in the north-central part of Washington 
County, in northeastern Colorado, at an altitude of approximately 
4,560 feet. 

The average annual precipitation in the 11 years, 1905 to 1915, 
inclusive, was 19.72 inches. The average seasonal rainfall (March to 
July, inclusive) was 12.33 inches. About two-thirds of the rainfall 
occurs during the growing season. | : 

The average evaporation from a free water surface during the six 
months from April to September, inclusive, for the 8-year period, 
1908 to 1915, inclusive, was 42.08 inches. The average precipitation 
in the same pane was 14.11 inches. 

The average hourly wind velocity during the tiénths from April to 
September, inclusive, for the eight years was 7.1 miles. 
The average lone of the frost-free period for the eight years was 

136 days. The average date of the last killing frost in spring was 
May 13, and of the first killing frost in autumn, September 26. 

The soil of the Akron Field Station is a fine sandy loam. 
The cereals tested on field plats have included 17 varieties and 

strains of winter wheat, 44 of spring wheat, 16 of oats, 19 of barley, 
and one or more of each of the minor cereals, rye, emmer, flax, proso, 
and grain sorghums. 

Winter wheat has given better results than spring wheat. The 
durum wheats have produced higher average yields than spring 
common wheats. 

Crimean winter wheat (C. I. No. 1436) produced the highest average 
yield of any winter wheat tested during the eight years, 1908 to 
1915, inclusive, namely, 22 bushels. The Kharkof variety (C. I. 
No. 1583) ranks second, with 21.6 bushels. 

Pelissier durum wheat (C. I. No. 1584) produced 22.4 bushels, the 

highest average yield of any spring wheat in the eight years, 1908 to 
_ 1915, inclusive. The Velvet Don (C. I. No. 1445) was second, with 

a yield of 21.5 bushels, and the Arnautka (C. I. No. 1493) third, with 
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21.1 bushels. Ghirka Spring wheat, of the Fife group, yielded 18.6 
bushels. 

Rate-of-seeding tests with winter wheat have not been satisfactory, 
but 3 pecks is thought to be the best rate. 

Date-of-seeding tests with winter wheat indicate that the period 
between September 15 and October 15 is the best time to sow. 

A rate-of-seeding test with spring wheat indicates that sowing 3 
to 4 pecks will produce the best yields. 

Considering yields per acre and market value, winter wheat is more 
profitable than spring wheat and spring durum more profitable than 
spring common wheat. 

The best varieties of oats tested in the eight years, 1908 to 1915, 
are Kherson, with an average yield of 44.7 bushels, and Colorado 
No. 37, yielding 43.9 bushels. The Kherson is an early variety and 
Colorado No. 37 a midseason variety. Late varieties have yielded 
much less than the early or midseason varieties. 

Rate-of-seeding tests with the Kherson oats indicate that the best 
yields are obtained by sowing 4 pecks per acre. 

The best varieties of barley tested in the eight years are the Hann- 
chen (C. I. No. 602), with ‘an average yield of 38.7 bushels, and the 
Coast (C. I. No. 690), with a yield of 38.0 bushels. The 2-rowed 
group of barleys has averaged better than the 6-rowed group. 

Winter rye has proven inferior in value to wheat. 
Winter emmer has not been able to withstand winterkilling suffi- 

ciently. The 8-year average yield is 14.2 bushels. 
White Spring emmer has averaged 30.3 bushels per acre and is 

therefore inferior to wheat or barley. 
Flax has not produced well on account of its inability to success- 

fully compete with weeds. 
Proso, grown in field plats for five years, has averaged 23.1 bushels. 

Its main value seems to be as a catch crop. 
No grain sorghum has made good yields. Most varieties fail to 

mature. The 5-year average yield of Manchu Brown kaoliang is 
15.4 bushels per acre. 
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