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Introduction:

Winter cover crops have the potential to reduce nitrate
leaching and erosion in corn-soybean rotations in the Upper
Midwest. The cover crop growing season between harvest
and planting is cold and short, which limits cover crop
growth. Additionally, previous studies have indicated that
winter rye cover crops can reduce the yield of the following
corn crop, if the cover crop is killed immediately before corn
planting. Few studies have examined different cultivars of
winter rye, wheat, and triticale to determine if there are
differences in biomass production and effect on corn yield
when these cultivars are used as winter cover crops.

Obijectives:
« Determine shoot biomass production of different cultivars

« Determine effect of cultivars on corn population and yield.
Materials and Methods:

Eight winter rye, three winter wheat, and two winter triticale
cultivars were planted in the fall following soybean harvest
with a grain drill in rows 0.19 m apart in four years from
2005-2008. Plots were 3.8 x 38.1 m and there were three reps
of each cultivar plus no cover crop control plots. Cover crop
shoot biomass was measured in the following springs and
corn population and yield in the same plots were measured
the following falls (2006-2009). Corn yield had not been
measured yet in 2009. Data was analyzed as a RCBD using
PROC GLM for individual years and combined years. A
0.10 significance level was used for Isd tests, when main
effects were significant.

Table 1 Fig. 1
Cover Crop Shoot Dry Weight (Mg/ha) Com Plant Population Following Cover Crops vs Cover Crop Biomass.
2006 2007 2008 2009 41 ayr 0607
Cultivar Species 2006 Rank 2007 Rank 2008 Rank 2009 Rank__Avg Rank _Rank| 80000
Aroostook rye 40la 2 140cd 10 1.33ab 4 177a 1 213a 2 3| ¥=281.93%" - 4359 5¢+ 77406
Boreal tritcale 1.7 d 13 108 de 11 043¢ 12 030gf 13 094e 13 13 _ 75000
Dacold ye 257c 9 208a 1 125ab 7 142abc 4 183b 4 6 z .
Elbon ye 374a 4 190ab 2 160a 1 139abc 5 216a 12 2 oo .
Handcock e 315b 5 1241 8 121bcd 7 182b 5 4 H]
Maton e 410a 1 159bc 6 13lab 5 145abc 3 211a 3 < .
NE-422t tritcale 1.9 d 12 142cd 9 o047c 11 074ef 12 1i5e 12 12 £ 65000 Ve
Nekota winter wheat 254 ¢ 10 175abc 4 047c 10 120becde 8 149cd 0 9 H . B
Oklon ye 380a 3 0rse 12 130ab 6 092ed 11 169 bed 7 £ 50000 .
Pronghorn  winter wheat  3.01 bc 6 169 abc 5 049c 9 110bede 9 157 bed 9 5 < .
Rymin 271 be 7 143cd 8 133ab 3 146ab 2 173be 6 10 8 5000
Wesley winter wheat 262 bc 8 183abc 3 037¢c 13 100cde 10 146d 1 g B
Wheeler 249 cd 11 1d4cd 7 146ab 2 1.25bed 6 1.6 bed 8 1
Year Avg. 298 153 1.00 117 167 50000
LSD (0.10) 0.53 0.44 0.35 0.46 0.27 000 100 200 300 400 500
Cover Crop Shoot Dry Weight (Mg/ha)
Table 2 Fig. 2
Corn Final Population Following Cover Crop Cultivars (plants/ha) Com Yied Diference Wit ard Wilhow Cover Crop s Populaton
Cultivar 2006 2006 2007 20072008 2008 2009 2000 ayr 4yr_06:07
No Cover Crop 74818 a 1 74061a 2 74634 6 73892 abc 9 74351a 11 100
Aroostook 59000 de 14 70494 ef 11 66375b 14 74060 abe 7 674824 14 14 J= 25094 + 0,0003- 13579 . Lt
Boreal 63502 de 11 73364 abe 4 71936 ab 10 730labc 11 70623 ¢ 110 050 Ro04133 s
Dacold ~ 68695bcde 3  74474a 1 745082 8 74328 abc 6 73001 ab 2 2 = .
Elbon 70544 bed 2 71872bcde 7 71697 ab 12 72988abc 12 71775bc 4 3 £ o0
Handcock 64613 bcde 7 74926 a 5 72338 be 13 70625¢ 0 6 g "
Maton 66590 cde 5 71451bcde 8  71817ab 1 73045 abe 8 70951 bc 8 7 g 050 < .
NE-422t  63783bcde 10 69269 f 13 75763a 2 74596 ab 4 70853 be 9 1 5 . . /
Nekota 60504 e 13 70226 ef 12 75%5a 4 75553a 1 70429¢ 12 13 £ 100
Oklon 64549 bcde 8 73211abed 5 71099 ab 13 75132ab 2 70998 be 78 ] -,
Pronghorn 64357 bcde 9 72790abcd 6  75584a 3 7339abc 10 71593 bc 6 9 £ 150 [N .
Rymin 68333 abc 4 71281 def 10 74508 7 74421 abe 5 72136 be 3 s > o
Wesley 61615 de 12 71336 cdef 9 76002a 1 71649 ¢ 14 70150 ¢ 13 12 200
Wheeler 66016 ab 6 73556 ab 3 72654ab 9 74596 ab 3 71705bc 5 4
Year Avg. 65507 72107 73346 73910 71101 250
LSD (0.10) 1899 868 2682 1160 891 50000 55000 60000 65000 70000 75000 80000
population (plants/ha)
Table3 Table 4
Corn Yield Following Cover Crop Cultivars (Mg/ha) _ Cover Crop Comn Corn Vield
Cultivar_2006 2006 2007200 2008 __3yr 3y 0607 Dry Weight_ _Population Rank
No Cover Crop  12.21a 1 1195a 2 1210 abed 4 1209a 1 1
Aroostook 1107 de 11 1125 def 10 1165 bede 1 1133e 14 13 Cultivar o]
Boreal 11.05 de 13 11.86 ab 5 1219 abc 3 1170 bed 5 8 N Corr Grop T rE—
Dacold 1136 bede 9 1L12ef 12 1151 de 13 1133 13 12 Aroostook 2 3 w1 w1
Elbon 1156 bed 4 1166 abcd 7 1192 abcde 6 1171 bed 4 4 oreal 51 110 e
Handcock 1145 bede 7 1145 14 1140 de 127 bacold T s > 1)
Maton  11.18 cde 10 1187 ab 4 1160 cde 12 1155 bede 9 6 Eibon P 2 3 P
NE-422t 1139 bede 8 11.09f 13 1247a 1 1165 bed 71 Handeock 5 4 o e PR
Nekota 10.97 e 14 1118 ef 11 12,09 abed 5 1141de 114 Vaton, > 1 s 7 PR
Oklon 1151 bede 6 1196a 1 1190 abede 7 1179 abc 3 3 Ne-a22t 12 0 1 7
Pronghorn 1151 bede 5 11.28 cdef 9 1166 bede 10 1148 dee 0 9 Nekota o o 1 o
Rymin 1167 abc 3 1154 bede 8 1173 bede 9 1165 bed 8 5 Okion S 3 S 3 3
Wesley 1106 de 12 1170 abc 6 1223ab 2 1167 bed 6 10 pranghorn 6 & 6 s o o
Wheeler 11.89 ab 2 11.91ab 3 1176 bede 8 11.85ab 2 2 rymin 5 10 s e P
Year Avg. 1136 1152 1186 11.58 Wesley 1 s 1B 1 6 10
LSD(0.10) 124 086 065 076 Wheeler s 1 5 4 2 2

Results and Discussion:

Cover crop cultivar shoot biomasses for all 4 yrs are shown in Table
1. Cultivars differed significantly in all 4 yrs and the cult x year
effect was significant. Although plant counts were not taken visual
observations indicated that some cultivar differences, especially in
2008, were the result of poor winter survival. In general, the rye
cultivars produced more biomass than the wheat or triticale
cultivars. The rye cultivars Elbon and Aroostook produced the most
biomass and the triticale cultivars NE-422t and Boreal produced the
least biomsss averaged over 4 yrs.

Final corn populations following each of the cover crop cultivars in
all 4 yrs are shown in Table 2. In 2006 and 2007 substantial
reductions in corn population occurred following the cover crop
cultivars and there were differences among cultivars. For example,
even rye cultivars differed as Aroostook reduced population
substantially and Dacold had less effect. In 2008 only Aroostook
reduced corn population relative to the no-cover crop control and in
2009 none of the cultivar treatments differed from the control. Part
of the effect of the cover crops seems to be related to the amount of
shoot biomass that they produce (Fig. 1). That relationship may be
stronger within a cultivar than across cultivars. For example, Dacold
ranks relatively high for biomass production, but has a weak effect
on population. Conversely, Nekota produces relatively low amounts
of biomass, but has a strong effect on population.

Corn yields following each of the cover crop cultivars are shown in
Table 3. Like populations differences among cultivars were only
apparent in 2006 and 2007. In 2008 only one cultivar, Handcock
differed from the control. Fig. 2 shows that part of the effect of
cover crop cultivars on corn yield is their effect on corn population.
Again this is not true for all cultivars as shown by the relative
rankings in Table 4. For example, Dacold had relatively little effect
on population but a big effect on yield.

Conclusions:

« Winter rye, winter wheat, and winter triticale cultivars differed in
shoot biomass production when used as winter cover crops.

« Cover crop cultivars differed in their effect on corn population in
two of four years.

« Part of the negative effect of the cover crops on corn population
seemed to be related to the amount of shoot biomass produced.

« Cover crop cultivars differed in how much they reduced corn yield
in two of three years.

« Part of the reduction in corn yield caused by cover crops seems to
be related to the reduction in corn population.

« Although it is too early to pick winners and losers, it is evident that
genotypic differences exist.
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