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Progress Report of Research

In Crops and Soils

By \W.\WW.\Venrzerra, L. F. Pung, |. E. Grarius, C. |. Fraxzkg,
D. B. Smmank, V. A. Dmxs, . G. Ress, M. \W. Apans, and A. N. HuMmE!

The Experiment Station Agronomy Farm, located one mile east ot
Brookings, is representative of a large area of land in eastern South Da-
kota. It consists of 160 acres, of which about 130 acres are now laid out
in various soil and crop experiments. 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 indicate closely what
may be expected from similar soil management, cropping systems and
crep varieties on the same type of soil and under comparable climatic
conditions.

Numerous experiments are now in progress on this farm. The infor-
mation glven in this circular represents a progress report on onlv those
experiments fer which results can now be evaluated. Further results will
be published at intervals as the experiments progress.

Crop Va riety Tests

The annual tests of varietics of small grains, soybeans, corn and sor-
ghum are rotated on nine ranges of approximately four acres each. Small
grain data, except those for yield, are for 1952.

Spring Wheat Variety Tests. The results of spring wheat variety
trials are given in Table 1.

The varieties Lec and Rushmore have been superior among the
bread wheats, despite heavy scab injury to Lee in three of the five years
and leaf rust injury on Rushmore every year. Both varictics appear to be
more tolerant to Race 158 of stem rust than Mida and Rival. The durum
vields reflect the degree of stem rust injury in 1952; Vernum has the best
vield record under these conditions.

tagrenumy Department. Seuth Dakoue Agricaliural Experiment Stanion,
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Table 1. Results of Spring Wheat Variety Tests, 1948.52

R
v
~

Yicld in Bnshels per Acre

Aver-

age < 5 | ] H =

i 222 HEYEEEL
Variely 1948 1949 1950 1951 1952 52 £z 5 & J&L A
Rwval  _ 31.0 25.0 281 324 158 2.5 54.6 19 36 30 &0 9 22
Tilet . S 314 220 254 336 166 25.8 542 19 35 30 75 6 18
Mida = . 28.8 24.6 30.8 352 144 26.8 55.0 18 36 50 75 7+ 15
Rushmore . - ~ 321 242 277 356 186 27.6 57.4 16 32 25 80 9
Thatchee . . . 319 196 269 298 (7.2 251 35.6 tr 33 30 80 7 ]
Cadet ... 292 17.8 254 282 154 23.2 524 21 35 20 80 5 22
Ceres o 294 222 265 332 162 2585 539 14 34 S 80 7 18
lze i i 304 268 32.8 390 201 298 5.4 16 31 35 15 7+ 20
Tri. x Thae. 6302 27.9 261 316 409 218 29 .4 t6 33 8 20 3 18
Ne. 22113 293 466 19.8 55.4 15 33 &0 18 2 15
Rush® x Surp. 363 _ - _ 26.2 61.4 18 34 3 0 b 12
Rush® x Surp. 1142 26.% 61.2 18 36 ¥ 0 2 10
Rushmore x Java 1127 26.5 6.8 17 33 15 0 1 10
Ruchmore x java $% 27.4 62.0 18 34 10 0 ] 5
Durum
Stewart 34.9 208 254 335 5.2 240 23 38 40 5 2 15
Veenum 306 230 324 358 120 268 19 36 50 5 6 45
Mindum y —r— 324 232 289 366 7.4 25.6 21 39 60 15 4 25
Nugget ... s 29.3 384 34 19 31 100 18 10 40
1.8.D.§ 22 18 23 36 21 1.1

*Pereent infection.

tScore I =excellent; 19=poor.

iExperiroental nuimbers not named and not available for disicihnuion
EL.S.D. =7 cast significant diffcrence.

Barley Variety Tests. The results of the variety tests of barley are
reported in Table 2.

It will be noted that the feed varieties, as a group, have a yield ad-
vantage over the malting tvpes. Velvon 11 has becn outstanding. The
yield of Odessa,a malting type, has been reduced by lodging in three out
of the past five years. The greatest barley acreage is in Kindred, which is
low in yielding ability.

Table 2. Results of Barley Varicty Tests, 1948.52

g.

Yicld in Bushcls per Acre
@5 = L 2 wh ¥e Fo
Average =8 § =g  EE® =2 EEEQ
o 337 2R P EiEaEEEE gk
Variety 1948 1949 1950 1951 1952 52 g£xS AZSIE 2&& EE SEE 3£ 3£
Odessa$§ .. 379 57.2 56.4 37.9 526 -18.4 15.0 20 265 t0 1 24 80 45
Spartan 40.1 62.83 50.0 5.0 42,7 7.1 9.0 16 233 i 3 9 0 [ ]
Wisc, 384 353 64.2 57.1 7.9 50.7 51.0 460 22297 5 3 ] 100 30
Fecbac 405 38.6 55.9 56.7 468 51.7 5.0 20 207 0 3 3 0 0
Plaing 38.9 774 45.8 49.2 51.2 525 47.0 14 20.5 [} 34+ 4 0 0
Tregal 441 65.6 642 50.4 49.5 34.8 5.0 20 24.3 20 3 4 T¢ 9]
Mars - S 340 58.6 46.3 43.7 39.3 44.4 48.0 17 198 0 4 3 ® [}
Velvon 11 4.1 7.7 59.1 520 526 559 440 2l 240 20 3 9 11} 30
Kindrcd$§ 331 595 51.3 446 45.6 46.8 160 18 25.3 [} 4 3 100 20
Montcalmé 41.5 628 504 52.5 544 523 44.0 21 27.7 20 9 3 100 20
\snchuria$ 357 624 578 46.7 535 51.2 450 19 260 - 4 3 T T
1,.S.D.1 327 80 4.8 4.3 7.2 2.6

*Percent infection.

4Score | =cxccellent: 4 =poer.
tHetininthesperiin satrewn en nedes,
§Acceptable malting types.

I S.B. =1.cast stgnificznn diflcrence
€T ="Tracc,
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Oat Variety Tests. Table 3 summarizes the results of five years of
plot tests on oat varietics.

The hulless variety, James, has excelled over the entire period. The
varieties that came close to it in yielding ability, namely Richland, Vi-
kota and Andrews, are all remarkable in their similarity of plant type,
rellccting adaptation to South Dakota conditions.

Table 3. Results of @uat Varicty T'ests, 1948-52

Yield in Dushels pur Aere 1952
Avcr -z - 2o
age £ = ==
98 7E7e%: 2¢
Veciery 1948 1949 1950 1951 1952 .52 225 Az 3 ES S&
Ruchland 73.2 68.0 79.8 1164 M6 86.4 33.4 20 34 S U P20 4 22
Viketa e 659 709 768 1136 699 825 35.2 21 3 2 + o 0 3 7
Brunker 599 815 684 1002 V7. 75 35.4 16 33 2 3 12 2 3 735
Clinten 6+.4 71.6 732 1108 8§30 40.6  35.4 20 36 3 3 + 13 3 12
Miudo 720 730 739 111.8 ¥2. 827 35.6 18 33 3 5 1 17 3 30
Bonda 674 645 68.1 101.6 77.0 5.7 36.9 19 0 7 4 1 14 3 37
Cherokee 7.0 69.4 69.5 109.2 B80S 81.1 36.0 18 35 4 7 1 17 ) 25
Nesnaha 723 663 644 109.0 78.0 7S.) 3585 18 34 + ) 1 15 ' 70
James§ 80.7 79.5 $4.5 109.2 8§9.2 8.7 5.4 19 35 4 4 2 t7 1 60
Ancrew . 77.0 73.0 79.0 10035 900 §3.9 343 18 36 3 T 20 } 27
Shelby 74.8 70.6 B8l1.3 1037 75.2 81.1 36.8 24 38 4 7 3 22 43
41115-1711 743 80.1 864 956 744 82.2 31 20 34 H 6 1 16 50
(AxB)

(Rx1)4672 79.0 100.2 80.4 34.3 18 3H 3 3 T 50
Marion _ _ 101.4 900 340 20 36 A4 7 T 22 52
Clintaic 90.0 36.4 22 36 + 2 3 i L 12
Ajitx 97.8 35.6 24 38 5 5 ] 13 3 32
LSD 52 100 64 118 7.8 38
*Score 1 =exiellent; 10=paor. $Hulless, yield 1d}us(cn|
4Percent infectiun. IL.§.D.= Least significant ditfcrence.

TT=Trace.

Flax Variety Tests. Rust resistance has been a major factor in deter-
mining the vlelds of flax varieties, as seen in Table 4. The performance of
Redwood is superior to that of any other variety.

Table 4. Resulis of Flax Variety Tests, 1948-52

Yield in Boshels per Acce 1952
] o =
Average ES 2y % e¥ 33 g3
1948- %5 v EE %2 e 3k
Variew 1943 1949 1950 1951 1952 52 z3 22 &2 &2 #5 Z&
Redwiog 184 126 188 1.6 130 155 344 [b] 1 21 5 5 23.5
Shevenne 200 13.8 21.3 18.6 25.5 19.8 35.2 17 4 22 - 7 + 10.3
Marine 19.0 166 230 26.3 259 222 54.6 17 3 2 2 6 15.5
Keoto 20.0 134 205 158 171 17.4 55.0 19 6 24 7 6 3 11.8
Dikota 204 166 207 21.1 18.6 19.7 534.6 19 6 25 6 5 5 16.8
\rrow 206 158 255 207 17.1 19.9 34.6 19 6 R 6 5 6 6.8
Bison . ._ 204 130 18.8 9.7 6.9 13.8 54.2 18 | 24 k) 5 ] 40.0
Redwood _ 224 174 26.3 23.9 30.1 240 55.2 21 7 5] 3 1 6.5
Reval 20,8 §5.2 259 192 19.2 20.3 34.5 21 8 25 - 5 6 13.2
R35128 215 162 27.2 2153 M5 222 §9.4 20 8 26 ] % 2 10.7
Mrageva 20.5 15.0 247 25.5 215 204 544 2l 6 24 | H] 2 176
Crysual 17.1 15.8 25.1 28.0 24.5 221 54.4 23 9 28 1 4 12.0
Rocket 26.7 28.6 54.2 2] ¥ 25 ¥ | 81
Vicrery Scl. 27.6 54.5 22 L] 30 4 1 9.6
1.5t 1.8 14 16 34 39 1.2

*Scors 1 =cxcellent: 10=pcar.
t0.8.D. =Lcast significant diffcrence.
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Rve Variety Tests. Table 5 shows that all four varieties have given
almost identical 3 Svycar average vields. Tests at Eure ka have shown that
Pierre is more winter I rdy than Emerald, and in vears where winter
killing is a factor. Picrrc may be exjected to outv1el(l Emerald.

Table 5. Results of Winter Rye Varicty Tests, 1948-52

1932
Yield in Bushels acr Acce Winter

Average  Snrvival  Test We.
Variety 1548 1249 1930 1431 1952 194852 Percent Lhs/Bu.
Dakold 10.6 34.6 416 350 399 389 100 54.9
Pierre 4.8 343 3.2 40t 375 10.1 100 5087
Lmerald 43.3 36.2 17.1 311 42.3 40.0 100 55.1
White Sovict 2.6 31.5 18.9 36.1 0.3 39.9 100 53.6
LS.DB.~” 1.7 2.9 4.5 3.0 7.0 2.0

“L.S. . =1 cust significant ditfercnce.

Winter Wheat Variety Tests. The results in Tuble 6 show that Min-
ter and Nebred have given excellent yields. Winter wheat can be raised
successtully as far north as Brookiné,s Only one crop has been o st due to
winter klllmg in 10 vears. Minter is our most winter-hardy vaiiety and is
recomme ndcd for this area.

Tablc 6. Results of Winter Wheat Varicty Tests, 1948.52

1952
Yield in Bushels per Acre® Winter Diite Stem
Avelage Sucvival  Fost Wt Headed Rust
Vaciew 1944 49 1950 1952 194852 Perecnt  Ehs./Bu.  June  Pcrcentt

Nebred 30.3 31.3 393 30.5 328 100 58 10 80

Minter 349 29.6 31.7 31.3 31.9 100 59 10 60

Minwrkl . 334 20.2 26.6 31.3 27.9 100 57 13 60

Pawnece .- 0.0 217 16.0 28.7 16.6 $0 58 8 50

Iowin 250 25.2 27.5 32.4 275 100 58 10 &0

Marmin . 46.3 27.5 31.5 30.2 314 100 59 12 30

[oharcdi 21.9 30.8 29.4 27 4 100 60 10 80
6.0 1.8 3.1 22

LSDy .. 50
‘_Crap wintee killed in 1951,

tPcrcent infection.
*L.S.B.=Llcs significant dificrence.

Soybean Variety Tests. The results of soybe an variety tests are re-
ported in Table 7. In three years out of the past four, Ottawa Mandarin
has mat ured more than 10 days before frost. Considering the extremes in
growing conditions experienced in this area during the past four years,
Ottawa Mandarin has been a very reliable variety. Bladkhawk has a
highe r yielding potential and, in somewhat less variable seasons, is ex-
pected to vield more than an earlier varicty.



N

Progress Report of Research fn Crops and Sofls

Table 7. Results of Saybean Varicty Tests, 1949.52%

. 427 Av.

Relasive Lodging Peicent (il 14152 Yedd (149:52)
Varicty Neurieyt Raeingy (230, Av.) Bu. A. Bu./A.
Blackhuwk +70 22 20.80 28.2 200
Farhana —+G.7 2.6 19.75 ¢ 18.8
Habaro +5.3 L9 18.85 26,4 17.4
Mandarin (Ottawa) 0.0 1.4 19.50 258 [0.§
Monroc +4.3 2. 20105 247 7.3

*Condocted 1 coopreration with Burcou of Clam industes. S sud Agricultoral Eogacering, USDA

108ys Lner than Owaea Maodooin which matured, on the gverage. alvw September 12 of cah year
sScoee | =cxcellent: 3= peub.

Cora Per formance Tests. About eight yield trials are conducted
each year on breeding matcrial which has been developed in the corn
mursery. In addition, a test is conducted in which abo ut 30 of the more
popular commercial hybrids sold in the Brookings area are included.
Table 8 shows how the South Dakota hybrids performed. South Dakota
270 has shown itself to be well ada pted to the Brookings area where soil
fertility is good. It is, hawever, a tull-season hybrid and under many con-
ditions mav be too late. South Dakota 220 has vielded well and is quite
early. South Dakota 400 has consistently been too late for the Br ookings
area.

A circu lar is published annually which presants the performance of
all the hybrids tested, not only at Brookings but also at ot her locations in
the state. These circulars can be obtained at county agent’s dffices or by

vntmg to the Agricultural Experiment Station, CoIlege Station, South
Dakota.

Table 8. Results of Com Performance Tests, 1948.52

1952 _ 2.Yr, Av, 3-Yr. Av, +-1'r. Av, 3-Yr. Av.

. Yield Moisture Yield Moisture  Yield Moistuse Yield Muisture Yield Muwistre
Voriery Bu./A. Pcrcent Bu./A. Percent Bu./A. Percent Bu./A. Percent Ku./A. Percent
S, Dak. 220

(Expel. 10) - 617 201 35D5 289
S.Dak. 212% 599 238 475 324 502 337 4.5 329 498 317
S.Dak.224% 626 222 493 336 537 340 477 329 538  31.1
S. Dak. 262* 702 238 514 380 558 379
S. Dak. 270* 761 23.6 547 357 567 383 496 367
S. Bak. 400" 56.8 287 448 414 304 411 438 40.2 330 38.1
S. Bak. Expel. 9 76.0 244 572 365 61.] 354 346 334

3¢d uaed was tested and reperted in the anoual circulars as & Sokota hybrid of the ssune number,

Sorghum and Sudan Grass Variety Tests. The sorghum and sudan
grass viekls are reported in Table 9. Rancher and 3930S are early
maturing, low prussic acid forag e sorghums well adapted for South Da-
kota. Piper is alow prussic acid sudan grass.
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*I'able 9. Results of Serghum and Sudan Grass Varsety Tests

Coired Torage Yield Bate Heighit
Varicty Lhe./A. Ru.fAL Pollinated inches
Grain Scrghums—4-Yr. Av. (1949-32)
Reliance 526 7/28 12
Norghum 578 T2 44
Martin 33.6 8/13 42
Midland 389 8/10 H
Forage Sorghums and Sudan Grass—3-Yr. Av, (1948-52)
Rancher 14653 38 ] 7/30 72
39.30.S . 14154 2.3 7/29 71
Rox @rungc 18633 i9.5 %/18 79
Axtcl* 19636 331 8/18 80
Norkan 18701 447 8/14 76
Lcote Red 18216 275 & 21 8
Commercial Sudan 6114 20.41 7/22 70
Sweet Sudan 6959 20.24 7/24 66
Piper Sudan 6969 .74 7724 71

~1948 and 1949 Achas.
+4.vctr average, 1949 Sudgan grass seod shaieredt 33 1o 60 percent before baevestiog

Alfalfa Variety Tests. The data reported in Table 10 are from a trial
seeded in 1950. Previous studies at this station have proved that seed
originating in Kansas, Oklah oma, Arizona, Chile, and Argentina lacks
sufficient cold resistance to be grown safely here.

Bacterial wilt may infect alfalfa when grown in the eastern one-
fouith of the state. Ranger is the only variety available at present which
is resistant to a high deg ree to wilt. Ladak is still one of the highest viel d-
ing strains adapted to South Dakota and is recommen ded for all parts of
the state except where wilt is known to be severe.

Table 10. Results of Recent Alfalfa Variety Trials

Yicld of [3ay inTons per Acre

1951 1952

Ist Cut 1se Cut 2ndCut Tetal
Variets ar Strain Augusi July 2 Au:zost 1952
i.adak 097 2.91 0.95 3.86
Ranger 0.75 2.36 1.03 3.39
South Dakota Cemmon 0.7-1 2.50) 1.19 3.69
Sevelra 077 225 1.10 3.35
Nomacl 0.79 2,1 .80 2.92
Wisc. Syn C .85 258 1.18 376
Atlantic 0.78 2.40 1.14 3.54
DaPuits ... 0.70 2.27 1.21 3.48
Talent 0.63 2.00 1.06 3.06
Williamsburg ... = 0.72 2.26 1.13 3.39
Narragancett 0.84 2.52 1.19 3.71
AD20, i i qessie e . 078 2.49 1.26 3.75
A228 Tl 0.94 2.86 1.09 3.95
A227 0.90 2.58 1.16 3.64
A229 p—— 091 2,67 1.14 3.81
AN B s oo e 0.80 2.45 1.11 3.56
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Red Clover Variety Tests. Data forred clo ver varieties are given in
Table 11. The yield tests of a number of regional strains collected
throughout the Corn Bel t and eastern Canada show relat ively small dif-
ferences among strains. During years of severe northern anthracnose
disease infection, the Canadian Dollard has been superior; otherwise
locally grown secd is about as good as any of the tested strains for the
South Dakota farmer.

Table 11. Yield Performance of Red Clover Varieties

Tons ufl Bry Macter per Acre

1951 1952

1st Cut 1st Cut 2nd Cut Votaul
Vriety: August July 2 August 1952
Emerson 1.84 2.24 1.33 3.37
Kenland 2.07 2.32 1.18 3350
Dollard ... ... 2.29 2.16 1.11 3.27
Libel ... - 2.04 1.89 1.21 3.10
Mammoth . . 277 0.48 3.25
Rahn _ 179 2.06 1.33 3.39
Van Fos«cn 1.99 2.42 1.09 3.51
Wegencr 1.82 2.4 1.03 317
Otawa - 1.89 2.43 1.09 3.52
Midland ~2.10 2.26 1.02 3.28
Pennscett 1.67 2.33 0.85 3.18
Average 1.95 2,27 1.07 3.34

Birdsfoot Trefoil Variety Tests. The varieties of birdsfoot trefoil
listed in Table 12 were established in 1951. Since only one year’s resul ts
are indicated, no recommenda tion s can be made. Final appraisal of these
strains should be made under pasture condi tions.

Table 12. Results of Birdsfeot Trefoil Variety Tests

Recovery
in Inches
Percent Stand Vigm* Percent after Cutting Yield
Nov. May Nov. May Flewer July Aug. T./A.
Variety or Stran 1951 1952 1951 1952 Pruduciien 18 14 (1 Curting)
Cascacle (Wash.) .. 82 78 2.3 1.3 22 4.0 9.7 1.90
Granger (@regon) 82 75 23 1.0 27 3.7 9.3 1.90
Viking (New York) 78 73 2.7 1.4 10 3.0 90 2.01
P.I 188101 (Italy) 62 73 4.1 1.3 12 4.9 9.0 1.96
P.1. 188867 (ltaly) 45 60 6.0 1.7 27 3.0 9.7 1.64
Empire (New Yerk) 82 73 2.3 2.7 2 1.0 4.7 2.66
Mandan 1116 70 75 3.5 2.0 2.7 1.0 4.7 2.36
Orcgon (narrowleaf) . 82 42 2.3 3.0 20 0.6 1.7 1.35
New York (narrowleaf) 85 63 7.3 7.3 67 0.5 2.0 1.24
Average 1.89

*Score | =cexcellents 10 =poor.
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Sweet Clover Variety Tests. Although sweet clover is grown pri-
marily for green manure, a considerable portion of the acreage is pas-
tured during a part of the growing period and many plantings are used
for secd production. A slmplc evaluation bascd on hay vields therefore
does not adequatelv appraise the different strains for these v arying pur-
poses. JTowever, since tatal plant vigor is positively related to soil build-
ing value and also to pasture vield, the data shown in Table 13 are of
significance.

Table 13. Performancc of Sweet Clover Varieties

Stand Vigors Yield
Tall Spring Eall Spring 1952
Visriety or Strain - Percent Pervent Riting  Rating T./A.
Spanish 92 82 3 6 229
Willamette hi 80 15 6 273
Redficld 15 1-2 9 0.0
Alpha 25 4] 7 0.00
Common white 73 62 b 2.2+
Comimon  vellow 91 90 4 ] 2.25
Artic (] 68 3 6 151
Madrid 92 85 3 bl .85
Brandon dvearf ~ 90 75 5 [ 224
Fyvergeeen 95 §2 3 5 225
Wisc. Int. ] 96 30 1 g 0.50
Wise, Int. 1A 85 15 2 5
Wise. Int. 2 90 30 3 6 207
Wise. A46 90 85 2 1 320
N—1 a5 90 2 3 3.22

*Seore 1 =excelleot: 10=parr.

Grass Species and Variety Tests. Hay yields of di flerent species and
strains of grass grewing alone and with “alfalfa are shown in Table 14.
Ree wheatgrass and the bromegy asses are the high yielders. Little differ-
ence was found in the vielding ability of the diffe rent ])lOlllebldbb strains.
In the last two vears the grass- legume mixtures, inchiding the lower

Tablc 14. Yield of Grasses in Tons pcr Acrc When Alone and with Alfalfa, 1949-52

Gruown Alune Grown with Alfalfa
4 Ycar $.Year
1931 1952 Average 1951 1952%  Average
Homcstcader bromegrass .. 2.29 1.18 2.25 3,47 1.98 3.03

91 2.28 4.10 2.15 316
.88 2.01 3.92 2.28 3.26
1.02 2.26 3.82 2.09 35972

Lsons bromecgrass .
Lancaster broincgrass .
Linceln bremegrass

Ree wheatgrass - 1.1% 2.37 3.83 2.36 3.26
Standard crested wheatgrass 250 1.03 1.67 3.51 2.24 3.00
Kentucky bluegrass ... 2.05 .74 1.43 3.47 2.05 2.79
Crceping red fescuc 258 .83 1.72 3.15 2.04 2.86
Ranger alfalfa . 3.42 1.68 255

*Only une cniting harvested.
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vielding grasses such as Kentucky bluegrass, vielded less than those
including the higher vielding grasses. Grass alone has not viclded so
high as a mixture ot grass and alfalfa. Alfalfa alone has not vlelded as
much as when g grown in a mixture with the best grasses. (,recn St1pa~
grass, slender wheatgrass, and Mandan wild-wve were invaded by
bromegrass and Ree \vhe‘ltgrass indicating their lack ot aggressivencss.

Crop Cultural Tests

Rate of Planting Corn. Table 15 gives the corn vields and the num-
ber of plants per lnll Corn was planted thick and thinned as nearly as
possnl)lc to two, three and four plants per hill. Hills were 42 inches apart
in cach dircction. Three kinds of corn were used: early, medium, and
full-season corn. Average results inclicate that highest vields were
secured from four plants per hill,

Table 15. Effcct of Rate of Planting Corn on Yicld, 1945.32%

.I’l:uued May 1 Planted My 20
Number of Euarly Medium  Full-Seasen Early Mcdium Full-Season
Plants per Hill Corn Corn Cetn Corn Coen Carn
2 ... 398 45.8 545 19.2 48.0 52.6
3 363 53.1 60.0 54.7 57.8 59.1
4 L m.. 53.0 55.4 62.0 58.6 63.3 6135
*Yiclds are in l::shcls pue acre of shelled corn with 13 percatt moisture

Date of Planting Corn. The vields and moisture content of corn
planted on two dates are given in Table 16. Thrce kinds of corn were
used: an earlyv corm, a corn with a medium g growth period, and a full -
season corn. The 8-vear data indicate that with early and medium strains
greater vields were obtained in the east-central area by planting corn
May 20 than by planting it May 1. The full-season strain produced
shg:,htlv higher 1 vields when p].lnted May 1. However, corn planted on
May 20 contained more moisture than that planted earlier.

Table 16. Efect of Date of Planting Cern en Yicld and Moisture Content, 1945.52*

Planicd May 1 Planted May 28

Moisitlee Meisture

Kind Yield Bu. Percent Yieid Bu. Pescent
Early corn ___ 465 23.7 54.1 295
Corn withmcdium grow[h pe ... 515 28.4 56.5 323
Full:seasen corn ... __ 3853 322 57.7 36.4

*Vields are in bushels pee acre of shiellad corn with 13 percem moiswure,
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Date of Planting Sorghums. Three sorghum varieti es were planted
at weely intervals from May 10 to Junc 14. Yiekls are given in Tab le 17.
N mghum vielded the hlgheat during the ealy May plantings, and
Reliance vielded best during the optumm dates of pldntmg Sooner
Milo, a mid-late v ariety, consistently vielded less after the Grst planting
date. The best time to plant appears to be from May 20 to Junc 1.

Table 17. Yields in Bushels per Acre of Sorghums Planted on Six Dates, 1950.52

Bates of Planting

Varicty May 10 May 17 Mav 24 May 31 Jome 7 Junci+4
Rehance 51.9 18.7 51.3 51.6 50.2 2135
Norghum 35.6 544 47.7 48.0 40.5 28.5
Seencr Milo 38.0 36.3 31.8 31.6 254 14.5

Soil Experiments

Crop Yiel ds on Fertility Plots. The object of this trial was to deter-
mine the effects of various fertilizers, applied at various rates and combi-
nations, on the yield of crops. The followmg fertilizers and rat es per acre
were used : 20 pounds of nitrogen applied as ammonium nitrate (or 66
pounds of 33-0-0), 20 pounds of phosphoric acid applied as treble super-
phosphate (47 pounds of 0-43-0) and 30 pounds of potassium oxide ap-
plied as muriate of potash ( 60 pounds of 0-0-60). The fertility of the soil
on thc farm had been maintained at a high level previous to the estab-
lishment of the fertilizer trials in 1942, For this reason the immediate
cflects of fertilizer treatm ent on crop yields have not been pronounced.
The results obtained arc shown in Table 18. The wheat crop has re-
sponded more than the corn or the oat crop. However, the eftect of ferti-
lizer treatment is becoming more evident as more crops are produced.

Table 18. Results of Fertility Trials 1942.5

Average Yield in Bushels per Acre

Treatuneint® Curs Oats Wheat
None 46.2 639 19.8
Nitrogen 482 685 22.6
Phosphorus I . g— 48.7 64.8 19.9
Potassiumy .o 501 622 20.3
Nitrogen 4 phosphorus 521 729 26.1
Niuegen -+ potassium 50.5 713 23.6
Phospherus potassium 522 652 216
Nitrogen -+ phosphorus + potassium ... 490 71.2 248
+Niteogen was applicd ac the rate of 20 pounds per acre s 68 pounds ammoenium nitcale; Phosphorus at the rate

of 200 pounds pl\owllorh acid per acre as 47 pounds of treble superphosphate; potassium at the rate of 3@
pounds of paasssium oxide as 68 pounds of muriate of potash.
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Table 19 summarizes the effect of a nitrogen-phosphorus and potas-
sium fertilizer applied at two rates to a corn-oats-wheat rotation. It may
be noted the lower rates of appli cation are as effective for increasing
crop yields as the double rate. Potassium did not have any beneficial
effect.

Table 19, Effect of Various Ratcs of Fertilizers en Crop Yields 1944.52

Crop Yiclds in Bushels per Acre

Trcatment* Carn  Oats  Wheat
2 Nitrogen-Phosphorus-Potassium .. 50.8 77.6 25.6
Nitrogen-2 Phosphorus-Potassium __________.__350.3 728 24.6
NiutrogenPhosphorus-2 Potasstum ... 511 725 254
2 Nitrogen-2 Phosphorus-2 Potassium 49.1 779 267
Nitrogen-Phosphorus-Potassium 50.3 71.2 248
Nitrogen- Phosphorus e s 935 747 2.9
None ... e e_ 165 633 195

*Nitregen was applied 1t the rare of 20 pounds per acre as 68 psunds of atimenium niwrate; phcsphorus at the
rarc of 2¢ pounds of phasphoric acid as 47 peunds of treble superphasphaic; petassivm at the raie of 3 pounds
of potassinm oxide as 60 pouads of moriate of petash. The Aigure 2 before the fertilizer indicuus the rae wies
doubled.

Tillage and Crop Residue Experiments. The purpose of this trial
was to determine the eftects of tillage, crop residues, and fertilizrs ap-
plied with residues, on the yields of com, oats and wheat in a 3-ye ar rota-
tion. The average crop yields from 1942 to 1952 are presented in Table
20

Return of crop residues to the soil, with plowing as the tillage prac-
tice, tended to produce an upward trend in ciop yields which is becom:
ing more pronounced from year to year. Plowing and subsurface tillage
without the retum of the crop residues have given about the same crop
yields.

Subsu rface tillage with residue and manure increased the yields of
corn, oats and wheat, in comparison to the yields obtained under sub-
surface tillage with residues alone. Application of nitrogen and phos-
phorus fertilizer to subsurface and residue tilled soil increased the yield
of wheat in conyp arison to subsurface and residue tilled soil with no fer-

Table 20. Results of Tillage and Crop Residue Tests, 1942-52

Average Yield in Bushels per Acre

‘Treatment Carn Oats VWheat
Plowing ) — 488 57.3 18.8
Plowing with residue 51.4 6l4 20.6
Subsurface Y e 479 584 18.1
Subsurface with residue . . 48.4 61.6 18.0
Subsurface with residue and manure .. 50.0 63.3 220
Subsurface with residue and nitrogen .. e 471 634 225
Subsurface with residue and phosphorus ... 47.7 642 209

Subsurface with residue, nitrogen and phosphorus.._. 466 64.6 24.7



4 Soutl Dalcota Experiment Stanon Cireular 98

tilizer. Corn and oats on subsurface tilled soil were not significantly in-
fluenced by fertilizer trcatment. The rates of fertilizers applied were the
same as for the fertility plots.

Methods of Soil Preparation. The influecnce of different methods of
soil preparation on the vields of crops in a 3-year rotation, corn-oats-
wheat, is sh own in Table 21. These data indicate that plowing is the most
effective method for seedbed preparation. In this trial, none of the aop
res idues were returned to the soil.

Table 21. Results of Soil Preparation Experiments, 1942-52

Average YVield in Bushels per Acre

Trcatment Cern Oats  Wheut
Plow 4" 165 655 195
Plow 7" 48.1 61.0 19.0
Plow 10" 47.0 661 20.6
Subswrface ... 44.8 3585 17.3
One-way 45.2 60.0 18.1
Double disc 12t 38.2 163

Effect of Cutural Practices on Wheat Yiclds Following Sorghum.
The purpose of this experiment is to dctermine the effect of tillage, resi-
due treatments and nitrogen fertilizer on the vield of wheat followmg
sorghum. The results of the various treatments are given in Table 22. The
vields of wheat following sorghum were not significanty influenced by
tllldb(‘, residues, or nitrogen fertilizer. It should be noted that the v1elds
of sorghum fom;,e arc lower on the sulsurface plots than on the plowed
plots.

Table 22, Resuits of Cultural Practices on Wheat Yields foilowing Sorghum, 1942-5

Surghunm Furage  Whean

‘Treatinent Lbs./A. Bu./A.
Plowing 7556 19.7
Plowiag with residue - 8288 204
Plonwving with niwogen 8870 21.8
Plowing with residue and nitrogen 8313 22.0
Subxurface 7140 21.5
Subsurface with residuc 7293 21.3
Subsurface with nitrogen 7060 217
Subswriuce with residue and nitrogen 8313 21.2

Methods of Managing Sweet Clover Rotation. Sweet clover was
plowed under as a green manure crop at two different dates. Its effect on
vields of cornand wheat, with and without phosphate fertilizer, is shown
in Table 23.

The sweet clover was sceded with the wheat arop and in the follow-
ing year was plowed under for a green manure crop. It was either
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plowed under in June or mowed. The portion which was mowed was
allowed to grow until Augu st and then plowed under. The wheat and
corn yields are slightly higher following the August plowing.

Tabie 23. Effcct of Sweet Closer Rotatien un Crop Yields, 1944.52

Yield in Bushels per Acce

Tieatment Corn Wheat
Sweet clover plowed june 15 - 26.4
Sweet clover plowed Junc 15 with phosphorm fertilizer s 29.2
Sweet clover plowed August ) - .6 282
Swect clover plewed August 1 with phosphate fertilizer . 53.3 28.9
No lcgumec, cornoats-wheat rotation _____ 460 184
Continuous cornor wheat . . 449 195

Effect of Grass on Crop Yields. The effect of gra ss rotations on the
vields of corn andwheatis shown in Tables 24 and 25. The yields of corn
and wheat following gra ss are higher than for a com-oats- wheat rotation
and also higher than the yields for continuous cropping.

Table 24. Effect of Four Ycars of Grass on Crop Yields

Carn Whear
Average Avergge
1946 & 1948 1947 & 1949

Rotatien Bu./A. Bu./A.
+ vears bromegrass, | year cornand 1 year wheat 61.0 22.4
4 vears Crested wheatgrass, 1 vear cornaad 1 yvear wheat 60.3 217
Corn-oats-wheat S 569 15.0
Continuous corn or wheat . ——— e 50.8 15.8

Table 25. Effect of Six Ycars of Grass on Crup Yiclds

Cuern Whesnt
Average Average
1948 & 1950 1949 & 1951

Rotation Bu./A. Bu/A.
6 vears bromegrass. 1 scarcornand | ycar wheat . 62.2 24.9
6 vcars Crested wheatgrass, 1 ycar cornand | year wheat . 67.0 241
Corn-oats-wheat e 60.8 11.8
Continuous corn or wheat ... . 52,6 15.3

Effect of Growing Grain Crops Continuously on Yields. What hap-
pens to vields when crops are grown continuously without the use of soil
improvement practices is shown in Table 26. The data in this table show
that the crop yields for the first 6-vear perlod are higher than for the kst
5-yvear perlod The decline in v1elds is the result of diminishing soil
fertility,

The vields in Table 26 comparc closcly with the average vields in
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Brookings County for the same period. This would indicate that the de-
cline in yields under continuous cropping was due more to diminishing
soil fertility than to di flerences in weather conditions.

Table 26. Effccts of Centinueus Cropping on Yields

Average Ascrage

1942=—1947 1948—1932

1nclusive 1nclusive
Crep Bu./A. Bu./A.
Cern 47.9 42.4
Barley 37. 348
Oats - 58.6 46.2
Rye 298 26.0
Wheat 214

17.3

e e B b e bl i
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