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Explanation of Tables

Least significant difference. The minimum amount by which two vari-
eties must differ in yield in order for that difference to be considered statisti-
cally significant.



PROGRESS REPORT OF RESEARCH
IN CROPS AND SOILS

By W. W. Woxzerra, A. N. HuMe, L. F. Punr, J. E. Grarius, C. J. FRaNzZKE,
D. B. Suaxk, V. A. Dirks, J. G. Ross and M. W. Apams?!

The Agronomy Farm, located one mile east of Brookings, is representa
tive of a large area of land in castern South Wakota. It consists of 160 acres,
of which about 130 acres are now laid out in various soil and crop experi
ments (Fig. 1). The soil, commonly called “loam” and classified as Barnes
Loam, is in a good state of fertility.

Results of the experiments on this farm will closely indicate what may
be expected from similar soil management, cropping systems and crop vari-
eties on the same type of soil and under similar climatic conditions.

Numerous experiments are now in progress on this farm. The informa-
tion given in this circular represents a pregress report on only those experi-
ments for which results can now be evaluated. Further results will be pub-
lished at intervals as the experiments progress.

Crop Variety Tests

The annual tests of varieties of small grains, soybeans, corn and sor-
ghum are rotated on nine ranges of appreximately four acres each.

Spring Wheat Variety Tests. The results of spring wheat variety trials
are given in Table 1. Among the hard red spring wheat varieties, Rushmore

Table 1. Results of Spring Wheat Variety Tests, 19461930

Yicld in bushels per acre 1950 1949
1946-  194- Yo Yo 1948 Yo
50 50 Test wt. Datc Stem Leaf 9, 9% break-
Variety 1946 1947 1948 1949 1950 Av.  Av. Ib./bu. headed rust rust scwb—smmt ing
Hard Red Spring
Rival 44.¢ 225 310 250 281 301 280 588 6/28 40 50 40 0 30
Rushmore 396 213 321 242 277 290 280 603 6/25 15 50 45 T—t 14
Pilot 377 222 314 220 254 277 263 581 6/29 15 55 45 0 15
Ceres 394 206 294 222 265 276 260 580 6/28 30 60 35 1 30
Mz 302 23.0 288 246 30.8 275 28,1 61.0 e/27 30 45 S5 3 1%
Thatcher 383 182 319 196 269 270 261 584 6,26 I2Z 75 35 0 9
Cadet - 404 174 292 17.8 254 260 241 570 7/3 15 60 20 1—
Lec g o 304 26.8 3.8 300 o608 6/23 15 12 0 10 8
Tri. x Thac. 630¢ 279 260 316 . 285 605 6/24 20 180 35 T 13
HRP x C 2202+ 28.7 238 324 283 611 6/28 20 10 4e ! 26
Ns, 1831+ 3210 234 258 271 578 7/l 20 55 45 0 12
Redman 2.0 262 57.¢  6/28 & 45 30 0 i3
Ns. 211 293 591 6/25 35 45 30 0
Durum
Stewart #1297 3390 208 254 3207 27.0 602 71 3 0 18 0 i
Mindum 398 275 324 232 289 303 282 610 6/30 350 3 3 0 5
Vernum 306 254 306 23.0 324 290 290 625 6/28 30 0 355 0 0
Ld. 306+ 21 28 59.2  6/28 45 0 60 0 0
Nugget ... 29.3 396 6/25 30 0 70 0 0
LS®? 4.0 2.3 2.2 1.8 2.3 1.2 12
mental numbers not named anc nat availahle for disteabuation,

+T—=Trace minus; T = Tracc.

*L.S.D. = Lcast Significant Difference.

TAgronomy Deparniment, South NDukota Agriculiural Expeciment Swation.
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Fig. 1. Diagram of the Agronomy Farm showing location and arrangement
of the more permanent expcriments.

and Rival have excelled in yield. The late variety, Cadet, has been definitely
inferior. During the three-year period in which it has been tested, Lee, a
moderately leaf rust resistant, very early variety, has yielded satisfactorily
even though it is susceptible to leose smut. In the durum wheats, the vari-
eties Stewart and Mindum have performed very well.

Barley Variety Tests. The results of the variety tests of barley are report-
ed in Table 2. @dessa is still the best yielding malting variety in eastern
South Dakota on the basis of five-year averages. It may be concluded that
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Table 2. Results of Barley Varicty Tests, 1946-1950

Yicld io bosheis per acre

Varicty 1946 1947 1948
Feebar . 432 474 4053
Kindred S 33.8 430 331
Manchuria ... 0.1 459 357
Odessa ... 495 475 379
Plains . 28.6 468 389
Spartan 44 438 301
Tregal .. 4.2 517 341
Velvon 11 . 2.1 508 441
Wise, 38 85 478 353
Mars = 437 340
Moore - S 460 36.9
Muntcalm 41.5
Least signiticant difference 3.6 6.4 37

1949

58.6
59.5
62.4
57.2
774

62.
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49.1
44,1
18.1
19.7
17.5
44.2
56.9
55.6
48,6

N
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1950

Date Height Test wt.

headed

6/29
6/29
7/1
7/1
6/25
6/25
7/1
7/1
7/3
6/28
7/2
7/2

inches Ibs./bu.
20
21 16
48
48
50
50
16
44
17
48
47
47
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the early varieties such as Mars, Plains, and Feebar do not fully utilize the
growing season when the spring and early summer is cool and moist. Dur-
ing hot, dry growing seasons, where earliness is at a premium, one may ex-
pect higher relative yields from these varieties. The two feed barleys, Velvon
11 and Tregal have given excellent yields.

Oat Variety Tests. Table 3 summarizes the results of five years of plot
tests on oat varieties. Clinton and Mindo have been superior in yield. @®ver a
shorter period, the new hulless variety, James, has an excellent record.

1946-
. 30
Variety 1946 1947 1948 1949 1950  Av,
Yield in bushcls per acre
Richland 76.2 536 732 680 798 0.t
Tana o 71,1 728 68K 727 725 716
Vikowa — 66:0 737 674 709 768 709
Brunker ... 56.2  71.6 399 315 (€88 67.2
Trajan 617 558 736 746 659 G663
Clinten _ . ... 91.8 925 644 T71.6 732 78T
Minde 93.0 884 720 730 739 802
Bonda = . 910 828 67.4 645 681 747
Cherokec 398 770 (9.4 €95
Nemaha 041 728 663 64.4
Osage 71.8 569 659 68.6
Jamcs* 1050 807 795 84.8
41115.1087+ 1000 732 812 827
41125-1138+ 932 775 833 834
Andrew 77.0 73.0 790
Zephyr 742 66.6 80.5
Sheiby 748 706 81.3
41115-1114+¢ 74.3 801 8GA4
C| 4672t 79.0
L S D 37 8.1 52 100 6.4 31

1L=Light: M =Medcrate; H=leay

Table 3. Results of Oats Variety Tests, 1946-1950

1948- Test wt.

Pe-  Heat

Yo %
50 Ibs. Date Red Ieaf Stem grce dam-
Av. /bu. headed leaf! rust sust ledged age
1950 1948 1949
73.6 332 6/26 L 20 10 18 L4
71.3 340 6/28 M— T 18 30 L
717 350 6/28 M— T 10 35 L
781 356 6/21 L+ 20 40 65 L—
71.3 332 6721 L4+ 15 3 5 l=—
697 381 6/26 M— 30 20 5 M
729 355 6/22 M 20 10 0 L+
66.6 408 6/26 M 205 6 M
71.9 382 6/24 H— 20 15 5 H-—
678 382 6/24 H— 20 15 5 H—
628 R0 624 L+ T 10 10 M—
Lo 470 6/ L4 25 20 10 A
790 364 6/26 A1 30 15 20 M
8l4 392 6/26 i+ 20 8 12 M4
763 332 /22 L+ 5 15 i L+
737 338 6/29 L— 20 20 20 H
735 385 6/30 L 15 15 64 H
80.2 3635 6/24 M 15 5 3 L
3635 6/227 L 15 10

Y
w

*hulless, yields adjusted.
+Experimental numbers net named and net available {or distributien.
cL.S.D. = Lcast Significant Difference.
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Flax Variety Tests. Table 4 summarizes the performance of flax vari-
eties. The late, yellowsseeded variety, Crystal, has yielded satisfactorily dur-
ing the past five years. Dakota has been satisfactory until 1950, when it rust-
ed rather heavily. In the three years in which it has been tested, the midsea-
son variety, Redwood, has becn outstanding.

Table 4. Results of Flax Variety Tests, 1946—1950

Yicld in bushels per acre . s 1949

1946 1948, Testwr. Hcm

30 30 Ibs. Date Hcight dam-
Varicty 1946 1947 1948 1949 1950 A Av.  /bu. Bloom Ripe inches Rust Pasmo  agel
Bisen 96 163 204 130 188 156 174 5535 628 8/12 19 1 A M
Redwing 109 154 184 126 188 152 166 562 6/26 812 174 N+ M L
Koto 107 156 200 134 205 60 179 554 6,28 8/16 19 H M+t M-~
Dakote ... 136 160 204 166 2.7 176 196 352 6/27 8/16 19 M+ M+ M—
Crastal 155 188 171 158 251 184 193 542 6/29 &/17 1Y o] M M+
Roval 158 152 21.8 152 259 167 209 560 6/28 818 18 M M M—
Sheyenne 162 20.0 138 2.3 183 360 626 8/14 18 (6] M— 0
Arrow . __ 206 158 255 20.6 560 G627 8/16 20 M— M M—
B-3128¢ 2150 162 272 A6 558 6/30 8/119 20 (8] M A}
Minceva 205 150 247 201 546 6/28 8/19 19 M— Mt N
Redwosd 224 W74 263 20 554 6/28 B8/N7T 19 O M M—
C.1.1135+ 16.6 230 54.8  6/25 8/17 17 o] L Al
1.504 1.7 1.5 1.8 1.4 1.6 07 09

'L=Light; M=)oderate; 1= 1casy
*LxPenivictital numbies not iinied snd nol availible for disteibutio.
+1..8.D—Lcast Significant Ditference.

Rye Variety Tests. An examination of Table 5 will show that Pierre and
Emerald have given almost identical four-year average yiclds. Tests at Eure-
ka have shown that Pierre is more winter hardy than Emerald, and in years
where winter killing is a factor, Pierre may be expected to outyield Emerald.
Such a year occurred at Brookings in 1947, but the plots were severely dam-
aged by hail so that these yieldswerenot included in the average.

Table 5. Results of Winter Rye Variety Tests, 1946—1950

White Sevict . 126 315 489 56
Least signmfcant difTerence 3.8 1.7 29 1.3 1.7

1950

5-yrav. Test

Yield in bushels peracre t-yr. % wineer weight

Varicty 1936 1947 1048 1949 1950 av.  survival lbs/bu.

BDakold e el = 391 - 40.6 34.6 +4.6 39.7 95 55

Emcrald .. ... 413 = 433 362 471 419 93 56

Picrre 446 S 448 343 432 417 98 ST
iz

Winter Wheat Variety Tests. The results in Table 6 show that Minter
has given excellent yields and is quite resistant to winter killing.
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Tablc 6. Results of Wintcr W heat Variety Tests, 1946—1950

1950

4oyr. an. Y% e

Yicld in bushels per acre S.yr. %, winwer Daic Leaf  Stem Test wt.
Variety 1946 1947 1948 1949 1930 av.  survival hcaded  rust rust Ibs./bu.
Minter . 28.0 355 349 296 31.7 319 72 6/26 80 1Tt 60
Minturki . 19.9  37.4 334 202 26. 275 70 6/26 8¢ Tt SR
Ncbred .- 206 364 303 213 292 276 56 6/24 80 Tr 61
lohardi 2.9 308 38t 6/23 80 | 6l
lewin . 272 25 252 275 55 6/25 60 It 60)
Marmin 16.2 363 275 1.5 72 6/24 80 1 60
Pavwnee . 4.9 0.0 2.7 160 26 6/20 80 1 39
Lcast sigmittzant
difference 5.2 3.2 56 6.0 1.8 2.0

*Tr — Trae
t2a¢ur av.

Soybean Variety Tests. The results of soybean varicty tests are reported
in Table 7. The new variety Blackhawk released for the 1951 growing season
has been superior on most counts. It has a wide adaptability within its ma-
turity zone and will be supcrior to Manchukota, Habaro and Earlyana in
areas where these varieties have been considered satisfactory. Mouroe is not
recommended for seed production because of its poor yield record and lower
oil content. Ottawa Mandarin continues to be an early and good yielding
variety, but is highly subject to pod shattering if not harvested early.

Table 7, Results of Soybvan Varicty Tests, 1949—1950*

Yicld bushcls per acre - Ladging score
Varicty 1944 1950 Mawurinyt  As.d
Blackhawk 121 217 +7 21
Farlyana 103 18.6 +7 2.3
Habaro 109 185 +5 15
Harly 114 15.3 +5 J.8
Mandarin (Ouawa) 10.1 22.6 0 1.3
Menroc 10.G 19.7 —+4 1.8
*Cenducted in cosperation swith Burcau of Plant Industey, Seils and Agriculonrsd Ensiocering., LS00

1Days carlice (=) or lcr () than the check sariety, Ouawa Mandarin.
sScerc: l==dcsirable; 3—undesirablc.

Corn Performance Tests. In addition to numerous tests each year on
breeding material, yield trials were conducted in 1948, 1949 and 1950 on
commercial hybrids. Included were several Experiment Station numbers.
Table § showshow they performed. Experiment Station circulars, published
each year, give the performance of all the commercial hybrids tested, both at
Brookings andatother locations in the state. These circularscanbeobtained
at county agenUs offices or by writing to the Agricultural Experiment Sta-
tion, Brookings, South Dakota.
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Table 8. Results of Corn Performance Tecsts, 1948-30

BT 3ovr. Ave 3-yr Av.

Acre vield Meistore Acre yield  Muoisturc Acre yield Maisture
Variety b, percent Bl pereent bu. percent
Sokota 212* ... 55.5 36.3 1.5 33.4 51.3 31.3
Soketa 224% .. . 623 350 16,0 322 56.9 294
Sokota 400? 61.7 40.6 2.8 39.0 58.6 35.9
S. Bak. 270 ... 60.7 39.7 4.6 36.0
S. Bak. Exptl. 5 64.5 376
S.Bak. Expt. 9 69.1 332 52.1 30.3

’Somlll 224, and 400 are 1he smov as Sewth Dakota 212, 224, sod 400,::I’cc(i\cly‘

Sorghum Variety Tests. The forage and grain sorghum resultsarere
ported in Table 9. Rancher and 39-30-S, two low hydrocyanic acid selections,
are adapted throughout the state where forage sorghums are grown. These
two varieties are early, producing high yields of palatable forage. They are
low in hydrocyanic acid content, and are safe to feed without danger of poi-
soning livestock.

Norghum and Improved Coes, the early maturing grain sorghums,
produced the highest yields of grain. Sooner, Midland, Martin and Early

Kalo are too late for high yield and high quality grain production in South
Dakota.

Table 9. Results of Sorghum Performance Test, 1944-1950

Pounds per acre Date Height "
Varicty terage Bu./2cre pollinated inches
Forage sorghums
Rancher .. _......= 9336 32.9 8/7 74
39-30-S ... 8562 43.6 8/1 73
Rox Orange 10358 12.5 8/19 74
Atlas®* ... 7.6 8/26 75
Nerkan ... 235 8/18 74
Leoti Red 9.8 8/24 71
Grain sorghums
Norghum ... ... .. 44 8/2 18
Impreved Cocs vovnvoooooo - 4l.0 8/7 61
Seener _ ... ... . 26.6 8/11 50
Midland ) -2 2957 8/16 46
Martin 23.9 8/15 46
EarlyRalo ... = 313 &/11 53

*axichl—1950

Alfalfa Variety Tests. The yields of alfalfa varieties are given in Table
10. High yield and hardiness are the most important factors for most of
South Dakota. Wilt resistance should be the first consideration for growers
in the eastern one-fourth of the state and for growers who expect to produce
seed for the outofstate market. Argentine and unadapted seed from other
mild climates will neither yield nor maintain stands comparable to adapted
varieties.
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Narraganset is a new variegted variety, procluced by the Rhode Island
Experiment Station. It appears to be a very vigorous and hardy strain wich
rather wide adaptability. Further testing ol this strain is desirable. Williams
burg isalso a new variety originated by workers in Virginia from a Kansas
Common source. It appears somewhat morc vigorous than the parent vari-
ety, but 1s probably no better adapted to South Dakota conditions than Kan-
sas Common.

Table 10. Results of Alfalfa Varicty Trials

Yicld of hay at 12% moisture:tans pec acre

6-Yr, 2-Yr.  Percent stand

Variety 1949 av. av. (April 1999) Reaction to wilt
Ladak ... ... 5801 4.76 68 Slightly resistant
Cossack ... ... 4.68 4.49 85 Slightly resistant
Bakota Commen 4.70 4,46 80 Susceptible
Kansas Cemmon .. 3.96 4.07 15 Susceptible
Grimm . 4.44 4.51 88 Susceptible
Ruanger .. .. 4.26 4.31 90 Modcrately resistant
Atlantic . s 445 181 73 Susceptible
Buffalo 3.99 4.22 50 Moaoderately resistant
Narraganset 4.95 96 Susceptible
Williamsburg 4.30 66 Susceptible
®klahema Cemmen ... 398 il 42 ___Suscepuble

Grass Species and Variety Tests. Yields of hay in 1949 and 1950 from dif-
ferent species and strains of grass grewing alene and with alfalfa are shown
in Table 11. The bromegrasses, Ree wheatgrass and alfalfa are the highest
ranking yielders when grown alone. Among these, S. D. No. 3 bromegrass,
a component of the new variety, Homesteader, is the highest, followed by
Ree wheatgrass. Yields of mixtures with alfalfa show less differences, indi-
cating that alfalfa may make a compensating growth when in mixture with
the poorer yielding grasses. Grass or alfalfa alone has not yielded as high as
mixtures of the two in either of these years.

__ Table 11. Yiclds of Species and Strain of Grasses, 1949—1950

Yields of air dry hay—tons per acre

Alune With alfala
Specics and strains 1949 1950° Av. 1949 1950° Av.
S. ®. Ne. 3 bromegrass _....... .. 252 3.02 277 3.64 3.02 3.33
Lyonsbremegrass ... . 3.04 259 3.24 3.4 3.19
Lancaster bromegrass . . 2.42 2.35 3.69 314 3.4
Lincoln bromegrass . ... 255 2.76 2.65 3.58 3.01 329
Rec wheatgrass ... 3,78 2,71 2.74 352 2.83 3.7
Standard crested wheatgrass ... 1.70 1.46 1.58 3.49 2.78 3.13
Mandan wildrye . 2.33 1.90 2.11 3.72 2.51 311
Green Stipa grass .. . 0.98 1.53 1.25 299 2.47 2.73
Slender wheatgrass .. .. 2.24 1.89 2.06 378 2.66 322
Kentucky bluegrass ... ... 1.44 1.47 1.46 2.83 2.83 2.83
Creeping Red Fescue .. ... ... 1.70 1.46 1.58 3.49 278 3.13
Rangerallalfa oo - 3.19 1.93 2.56 3.18 2.07 2.62

*@®nly onc cutting harvested.
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Crop Cultural Tests

Rate of Planting Corn. Table 12 gives the corn yields and the number ot
plants per hill. Cern was planted thick and thinned as nearly as possible to
two, three and four plants per hill. Hills were 42 inches apart in each direc-
tion. Three kinds of corn were used: early, medium, and full-season corn.
Average results indicate that highest yields were secured from four plants

per hill.

Table 12. Effect of Rate of Planting Corn on Yicld, 1945-1950+

Plan rc(mayT Planted May 20
Number of Eacly Medium Full-season Early Mcdium Full-scason
plants per hill curn corn cern <o corn corn
2 437 15.8 53.0 49.1 48.3 3521
3 821 55.4 59.6 56.1 58.3 59.5
4. 35.6 57.7 63.5 60.8 64.5 63.3

“Yields ure in bushels pur acre of shelled corn with 135 percent meistuec.

Date of Planting Corn. Table 13 gives yields and moisture content of
corn planted on two dates. Three kinds of corn were used: an early corn, a
corn with a medium growth period, and a full-scason corn. Thesix-year data
indicate that greater yields were obtained in the east-central area by planting
corn May 20th than by planting it May 1st. However, corn planted on May
20 contained slightly more moisture than that planted earlier.

Table 13. Effcct of Date of Planting Corn on Yicld and Moisture Content, 1943.195¢0*

Planted May [ Planted May 20
Kind Yicld bu.  Moistuse % Yicld bu.  Moisture %
Early cern 19.1 248 955:3 29.1
Coen with medium growth perixl 529 20.2 57.1 3238
Full-scasen corn ... . ... 387 339 58.3 341

*Yields areper acre of shelled corn with 15 percem maistuee,

Soil Experimehts

Crop Yiclds on Fertility Plots. Thc object of this trial was to determine
the efTects of various fertilizers, applied at various rates and combinations,
on the yield of crops. The following tertilizers and rates per acre were used:
20 pounds of nitrogen applied as ammonium nitrate, 20 pounds of phos-
phoric acid applied as treble super phosphate and 30 pounds of potassium
oxide applied as muriate of potash. The tertlity of the soil on the farm had
been maintained at a high level previous to establishing the fertilizer trials
in 1942. For this reason the immediate effects of fertilizer treatment on crop
yields have not been pronounced. The results obtained are shown in Table
14. The wheat crop has responded more than the corn or the oat crop. How
ever, the effect of fertilizer treatment is becoming more evident as more
cropsare produced.
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Table 14. Results of Fertility Tests, 1942-1950

Average yield in bushels Per acre

T ratment Corn Oats Wheat
Nene .. B 2 S ) 68.9 20.3
Nitregen .. : . 16.9 69.5 223
Phosphorus .. 47.7 68.4 21.4
Potassium ... .. 49.7 65.9 21.2
Nitregen - phosphorus - 51.0 744 26.4
Nitregen ~ potassiuny ... 19.3 715 23.4
Phospherus <~ petassium e, 320 69.0 22.0
Nitrogen < phesphorus == petassiin 17.6 71.8 23.9

Tillage and Crop Residue Experiments. The purpose of thistrial was to
determine the effects of tillage, crop residues, and fertilizers applied with
residues, on the yields of corn, oats and wheat in a three-year rotation. The
average crop yields from 1942 to 1950 are presented in Table 15. The return
of crop residues to the soil, with plowing as the tillage practice, tended to pro-
duce an upward trend in crop yields which is becoming more pronounced
from year to year. Plowing and subsurface tilluge without the return of the
crop residues have given about the same crop yields. The application of ni-
trogen and phosphorus fertilizer to subsurface and residue tilled soil in-
creased the yields of wheat in comparison to subsurface and residue tilled
soil with no fertilizer. Corn and oats on subsurface tilled soil were not signif-
icantly influenced by fertilizer trearment. The rates of fertilizers applied
were the same as for the fertility plots.

Table 15. Results of Tillage and Crop Residue Tests, 19421950

Average yield in bu<hels per acre

Treatment Cern Oats Wheat
Plowing 49.3 643 204
Plowing with residuc o e S, 1 - 713 22,0
Subsurlace tillage 47.8 66.8 199
Subsurface with residue - 48.8 64.8 19.9
Subsurface with residuc and manure . 495 70.3 23.2
Subsurface with residuc and nitrogen .~ .. 47.6 724 241
Subsurface with residue and phosphorus . 47.6 68.0 21.7
Subsurface with residue, nitragen and phosphorus.... 46.7 709 259

Table 16. Results of Soil Prcparation Experiments, 19421950

Average yicld in bushels per acre

‘Treatrment Cora Qats Wheat
Plow 4" 69.5 20.8
Plow 7" 66.0 20.5
Plow 10" ] . 69.5 22.0
Subsurface ... 165 63.0 18.9
®nc-way ... 161 64.5 19.4

Poeuble disc 43.3 61.8 17.9
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Methods of Soil Preparation. The influence of different methods of soil
preparation on the yiclds of crops in a three-year rotation, corn-oats-wheat, is
shown in Table 16. These data indicate that plowing is the most effective
mcthod for scedbed preparation. In this trial, none of the crop residues were
returned to the soil.

Effect of Cultural Practices on Wheat Yields Following Sorghum. The
purpose of this experiment is to determine the effect of tillage, residue treat-
ments and nitrogen fertilizer on the yield of wheat following sorghum. The
results of the various treatments are given in Table 17. The yields of wheat
following sorghum were not significantly influenced by tillage, residues or
nitrogen fertilizer. It should be noted that the yields of sorghum forage are
lower on the subsurface plots than on the plowed plots.

Table 17. Results of Cultural Practices on Wheat Yields following Sorghum, 19421950

Wheat bu.  Sorghum Ihs.

Trcatment per acrc forage per acre
Plowing _ ... S | L 203 7713
Plowing with residue oo 22.4 7502
Plowing with mtmgen 233 8014
Plowing with residuc and nitrogen _.________ 23.2 7522
Subsurfacing 22.7 (6403
Subsurfacing with residue ... . 228 (587
Subsurfacing with nitregen .. 231 6302
Subsurficing with residue and nitrogen . 22,9 6426

Methods of Managing Sweet Clover Rotation. The effect of sweet clover
on yields of corn and wheat was studied at two different times of plowing
under of the green manure crop, with and without phosphate fertilizer.

The sweet clover was planted with the wheat crop and in the following
year wasplowed under for a green manure crop. The sweet clover was either
plowed under in June or mowed. The portion which was mowed was al-
lowed to grow until August and then plowed under. The wheat and corn

yields are slightly higher following the August plowing as shown in Table
18.

Table 18. Effect of Sweet Clover Rntauon on Crop Y:clds, 1944-1950

Yields in busl\cls per acrc

Cern ‘Wheat
Swecct clover plowed June 15 E .- 493 269
Swect clever plowed June 15 with phosphﬂrus fcrhluztr ______ 51.2 29.1
Sweet clover plowed Auguse 1 .. 335 29.0
Swect clever plewed August 1 with phnsphate fertilizer . 53.2 28.9
No lcgume — cern — oats — whcat retatien ... 493 20.4
Continuous corn er wheat ... N |} 205

Tillage and Rates of Crop Residue Experiments. In a corn-wheat rota-
tion, three methods of soil preparation were used together with five rates of
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straw treatment. The tests were conducted for six years and the data arc re-
ported in Table 19. The results show that in a two-year rotation, tillage had
littleeffecton crop yields. Wheat yields were increased only by manure treat-
ment. Corn yields on subsurfaced plots were reduced by increasing the
amount of straw.

_ Table 19. Results of Tillage and Rates of Straw on Yields, 19421947+
Whecat yiclds bushels per acre Cein yiclds bushels per acre

Wheat stubble leftevery other year Subsurdzce Onc way Plow Subsurficc One way Plew
Mowed stubble see = 274 27.9 29.3 50.2 47.2 18.0
6" stbble . 282 278 281 459 447 467
6" stubble and manure 29.2 309 298 49.8 18.7 19.4
12" stubble 27.9 28.1 285 44.5 45.6 5.0
Combined 27.6 27.5 29.4 43.6 16.3 49.7

~Conducied in cooperatien with the Soil Censervation Service, USDA.

Effect of Tillage and Residue on Soil Removal by Wind Tunnel. Soil
removal tests were conducted by means of a special wind tunnel on the corn
plots reported in Table 19. The wind tunnel tests were run for 10 minutes at
40 miles per hour, 18 inches above the soil surface, and the soil was collected
in a dust filter. The soil blown off from each plot is reported in Table 20.

Results show that as the amount ef straw returned is increased, the rate
of soil removal by wind is greatly reduced. The only exception is the 12-inch
stubble. Subsurfacing is the mest effective tillage methed in preventing soil
removal by wind.

Table 20. Results of Tillage and Residue Treatments on Soil Removal by Wind, 1942-47*

Soil lost frum corn stubble, Lb./A.
Vhcat stubble Ic€t cvery ather yecar Subsurfacc One way Plew

Mowed stubble 6998 5490 6223
6" stubble 4365 5619 5567
6" stubble and manure 1712 1888 5731
12" stubble .. 91 5737 6845
Cembined . 3266 4563 5093

*Conducied in ceoperition with the Soif Conservation Service, USDAL

Effect of Grass Sod upon Crop Yield and Soil Erosion. The purposc of
the experiment is to determine the number of years grass residue and roots
affect corn and wheat yields and their effectiveness in controlling wind ero-
sion. Two grasses, crested wheatgrass and western wheatgrass are being
used. The grass is left 1n a corn-wheat-grass rotation for a period of two,
three and four years. The tests were conducted for six years and the data are
reported in Table 21. Wheat yields immediately following a grass sod crop
were decreased. Corn follewing a grass sod had more vigor throughout the
growing season and the ears were more mature at time of harvest. To date,
the use of grass as a sod crop has not reduced soil losses as measured by the
wind tunnel.
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Table 21. Results of Grass on Yield and Soil Removal by Wind, 1942-1947%

Years Wheat yields -Corn yields  Swil |l1§lrfrﬂm corn
Previeus crop treatment in grass 1946.47 Bu./A. 194647 Bu./A. swbblc 1945 Lbs, /A.
Crested wheatgrass ... ... 2 253 12.8 1596
Western wheatgrass ... ... 2 252 45.6 5341
Crested wheatgrass ... 3 275 5.3 5963
Western wheatgrass ... ... 3 27.1 43.4 8594
Crested wheatgrasy ... ... 4 244 45.2
Western wheatgrass 4 26.0 5.4
Corn-wheat cont. ... nonc 24.6 425 6350

*Conducted in cusPeracion with the Seii Censeriation Scryvice. USD AL
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