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Effect of Growth and Yield of Wheat, Soil Properties
on Leguminous Cover Crops-Wheat Mixtures

Weon-Tai Jeon*, Ki-Yeong Seong, Gye-Jeong Oh, Hyun-Bok Lee, Min-Tae Kim,
Yong-Hwan Lee, Ui-Gum Kang, Sook-Jin Kim, and Hang-Won Kang

National Institute of Crop Science, RDA, Suwon 441-857, Republic of Korea

Leguminous cover crops fix nitrogen from the atmosphere. The objective of this research was carried out to
decrease fertilizer amount by cover crops-wheat mixtures cultivation. Field experiment was conducted at
upland soil 2008 to 2009. Cover crops were used crimson clover and hairy vetch. Treatments consisted of three
wheat-crimson clover (wheat 10 kg + crimson clover 1, 3, 5 kg 10a'1), wheat-hairy vetch mixture (wheat 10 kg
+ hairy vetch 2 kg 10a'1), and wheat - hairy vetch mixture - crimson clover (wheat 10 kg + hairy vetch 2 kg +
crimson clover 3 kg 10a™). These treatments were divided into no fertilizer and top dressing. The yield of
wheat and crimson clover mixtures had no significantly differences compared to wheat only at top dressing
plots. Also soil chemical and physical properties were a little bit improved such as OM, NOs-N, and bulk
density etc by wheat-crimson clover mixtures. Therefore, we suggested that crimson clover and wheat mixture
could be used to reduction of fertilizers amount for environmental friendly wheat production.
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Table 1. Plant height and leaf color during wheat growing season by the different treatment.

. ) Plant height Leaf color
Fertilization Seeding rate
Wheat Cover crop Wheat Cover crop

----- kg 102" - cm ------ SPAD value ------
No. fertilizer w'o + cci 63.8c* 26.2¢ 47.4b 47.9b
W 10 + CC 3 59.1¢c 28.0c 48.5b 47.8b
W 10 + CC 5 64.3¢c 35.4b 51.3b 48.7b

W 10 + HV2 62.7¢ 45.9a 50.6b -

27.61 c

W10+ HV 2 + CC 3 67.2b 41-62283 50.3b -

W 14 67.7b - 49.9b -
CC 3 - 26.4¢c - 36.9¢
Top dressing W10 + CC 1 67.8b 34.9b 55.2a 50.2a
W 10 + CC 3 67.8b 34.6b 56.9a 51.4a
W 10 + CC 5 66.9b 35.7b 55.8a 51.6a

W 10 + HV 2 66.4b 46.4a 54.1a -

W 10 + HV 2 + CC 3 67.2b Z;((Iég: 54.9 -

W 14 73.8a - 56.8a -
CC 3 - 30.7c - 53.1a

"W : Wheat. *CC : Crimson clover. ‘HV : Hairy vetch.
"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.
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Table 2. The yield of wheat, crimson clover, and hairy vetch by the different treatments.
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. . Yield Dry weight .
Fertilization Seeding rate N reduction
Wheat Straw CcC HV
----- kg 102" —-- - kg 102" - %
No. fertilizer w'o + cch 145d* 387d 49b - 0
W 10 + CC 3 226b 492bc 55b - 0
W 10 + CC 5 308a 533b 15¢ - 0
W 10 + HV®2 222b 361d - 33a 0
W10 + HV 2 + CC 3 117d 502b 19¢ 34a 0
W 14 234b 402c - - 0
CC 3 - - 265a -
Top dressing W10 + CC 1 289a 503b 51b - 50
W10 + CC 3 323a 447¢ 37b - 50
W 10 + CC 5 299a 563a 21c - 50
W 10 + HV 2 259b 529b - 15a 50
W10 + HV 2 + CC 3 193¢ 327d 16¢ 1la 50
W 14 300a 579a - - -
CC 3 - - 273a - 50

"W : Wheat. *CC : Crimson clover. ‘HV : Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.

Table 3. The C/N and T-N of wheat, crimson clover, and hairy vetch plant by the different treatment.

e . Wheat straw CcC HV
Fertilization Seeding rate
C/N T-N C/N T-N C/N T-N
----- kg 102" —- % % %
No. fertilizer w'o + cch 194.0a* 0.26b 69.6a 0.70b
W 10 + CC 3 146.0a 0.42a 55.0a 0.87b
W10 + CC 5 152.2a 0.33a 68.4a 0.71b
W 10 + HV™2 124.3b 0.40a - 19.9a 2.42a
W10+ HV 2 + CC 3 131.7b 0.38a 60.5a 0.80b 22.2a 2.17a
W 14 186.1a 0.27b -
CC3 - - 56.4a 0.85b
Top dressing W10 + CC 1 92.9bc 0.53a 43.4a 1.09b
W 10 + CC 3 106.2b 0.47a 21.6b 2.22a
W 10 + CC 5 101.4b 0.49a 22.7b 2.31a
W 10 + HV 2 98.6bc 0.50a - 18.9a 2.54a
W10 + HV 2 + CC 3 79.7¢ 0.63a 31.2b 1.51ab 21.4a 2.05a
W 14 104.5bc 0.48a -
CC3 - 43.5ab 1.09b

"W : Wheat. *CC : Crimson clover. *HV : Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.
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Table 4. Soil chemical properties after wheat cultivation by the different treatment.

Exch. Cation

Fertilization Seeding rate pH OM NO;-N Avail. P,Os
Ca Mg
----- kg 102" - (1:5) g kg'l mg kg'] mg kg'l cmol. kg']
No. fertilizer w'o + cch 6.18a*  10.9a 221b 112a 023a  55la  1.8%
W10 + CC 3 5.72a 14.4a 2.31b 101a 0.23a 5.07a 1.36a
W10 + CC 5 6.11a 12.1a 2.59b 110a 0.25a 5.14a 1.68a
W 10 + HV2 6.33a 12.9a 2.53b 119a 0.22a 4.35a 2.09a
W10+ HV 2 + CC 3 6.24a 14.2a 2.81b 109a 0.19a 4.30a 2.08a
W 14 6.32a 10.7a 2.19b 110a 0.22a 547a 1.70a
CC3 5.64a 12.5a 2.40b 119a 0.25a 4.43a 1.51a
Top dressing W10 + CC 1 5.93a 13.1a 2.53b 103a 0.21a 5.09a 1.73a
W 10 + CC 3 6.03a 14.5a 2.72b 102a 0.24a 5.69a 1.59a
W 10 + CC 5 5.76a 13.3a 2.72b 104a 0.18a 4.93a 1.47a
W 10 + HV 2 6.22a 14.1a 2.36b 102a 0.20a 4.42a 1.96a
W 10 + HV 2 + CC 3 6.39a 15.0a 2.42b 109a 0.25a 4.39a 2.42a
W 14 5.72a 11.4a 3.16b 109a 0.21a 5.48a 1.40a
CC 3 5.98a 12.7a 4.96a 101a 0.26a 5.66a 1.78a

"W : Wheat. *CC : Crimson clover. ‘HV : Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.

Table 5. Soil physical properties after wheat cultivation by the different treatment.

No. fertilizer

Top dressing

Seeding rate

Bulk density Porosity Bulk density Porosity
----- kg 102" - Mg m> % Mg m” %
w10 + ccfl 1.37a 48.3a 1.40a 46.5a
W10 + CC 3 1.38a 47.6a 1.41a 45.9a
W 10 + CC 5 1.36a 48.2a 1.42a 46.4a
W 10 + HV® 1.44a 45.7a 1.35a 49.1a
W10+ HV 2 + CC 3 1.31a 50.4a 1.42a 46.6a
W 14 1.44a 45.7a 1.45a 45.2a
CC 3 1.34a 49.4a 1.33a 50.0a

W Wheat, *CC : Crimson clover, SHY Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.
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