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Studies on Corn-Legume Intercropping System

II. Effect of corn-cowpea intercropping system on chemical composition and yield

Seung Kyu Lee

Summary

This experiment was carried out to compare chemical composition of corn-cowpea inter-

cropping and corn monocropping plants at different harvesting time and obtained the following

results.

1.

I.# o

Silage & S--4-9] WL Energy Hohi-o 3t

In both cropping systems, the contents of crude fat and nitrogen free extract (NFE) were
significantly increased (P<0.01), while that of crude protein, crude fiber and crude ash were
decreased (P<<0.01) with each harvesting time.

The acid detergent fiber (ADF) and crude fiber contents were decreased same patterns in
growing period, however, according to maturing of corn ears the difference between ADF
and crude fiber contents reduced.

At mature stage, crude protein yields per 10a in corn monocropping and corn-cowpea inter-
cropping system were 127 .6kg and 152.1kg, respectively. The difference of crude protein
content between corn-cowpea intercropping and corn monocropping system was 19.2%.
TDN vyields of each cropping system, at mature stage, obtained similar results and TDN
yields per 10a of corn monocropping and corn-cowpea intercropping system were 1006.1kg
and 990.1, respectively.

Conseqently, corncowpea intercropping system could be increased protein yield without

decreasing of dry matter yield in comparison with corn monocropping system.
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Table 1. Soil chemical properties of the ex-

perimental field.

exchangeable cation

pH OM P,0, N (me/100g)

0 0 CEC
(H.0) (%) (PPM) (%) G Mg K

5.7 4.0 56 0.42 3.87 0.70 0.36 12.24

Table 2. Monthly mean air temperature and
rainfall at WonjJu area during the
experimental period, April-Septem-
ber, 1987.

Month April May June July Aug Sept.
Mean air (C)

Temperature

Rainfall {(mm) 30.7 120.6 93.8 615.3 548.3 29.0

10.1 16.3 21.9 23.7 23.7 18.3
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Fig. 1. Changes of chemical compositions of cropped plants by cropping systems and harvest-
ing times. o

e:corn monoculture, e@----- -8 :corn-cowpea intercropping, e—:-—e:

cowpea monoculture.
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Table 3. Chemical compositions of the cropped plants according to cropping systems at milk

stage (August. 3).

Cropping Crude protein Crude fat Crude fiber Crude ash NFE ADF
System (%) (%) (%) (%) (%) (%)
Cowpea mono. 20. 4756 3.2202 28.1423 9. 6005 38.5614 37.5921
+0. 02352* +0. 09532 +0.09342 +0. 05772 +0. 14452 +0.21742
Corn-Cowpea 11. 8381 1. 3709 34. 8270 8.5839 43. 3801 47. 0344
inter. +0.0300b 10, 1415b 10.1827b +0.1034b +0.2037b +0. 0238b
Corn mono. 9. 9691 1.1319 33. 1661 8. 0980 45. 6349 44. 7549
+0.1170¢ +0. 0900¢ 0. 0600¢ +0.1214¢ +0.0539¢ 0. 0770¢

*:Values with in different letters within a colum differ significantly (p< 0. 01).

Table 4. Chemical compositions of the cropped plants according to cropping systems at matu-

re stage (August. 24).

Cropping Crude protein  Crude fat Crude fiber Crude ash NFE ADF
system (%) (%) (%) (%) (%) (%)
Cowpea mono. 14. 9526 3. 0862 26. 6655 6. 7329 48. 5628 33. 9596
+0. 07062* +0. 1443+ 0. 1369 +0. 0400 +0. 31572 *0.27842
Corn: Cowpea 10. 3944 2.6288 25. 8189 5. 4864 56. 6719 31. 3797
inter. +0. 0500 +0. 10985 +0. 0577b +0.0387b +0. 0821 +0. 0551
Corn mono. 8. 4580 1. 4688 24. 0965 5.4382 60. 5405 30. 6082
+0.1234¢ 10, 0800¢ +0.04413¢ +0.1115¢ +0. 2063¢ +0. 1506¢

*:Values with in different letters within a colum differ significantly (p<C 0. 01).
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Table 5. Chemical compositions of the cropped plants according to cropping systems at post

ripe stage (September. 8).

Cropping Crude protein Crude fat Crude fiber Crude ash NFE ADF
system (%) (%) (%) (%) (%) (%)
Cowpea mono. 16.1793 3. 6459 19. 8279 5.6192 54. 7277 27.1263
0. 02352* +0. 09532 +0.09342 +0. 05782 +0. 41458 +0. 21742
Corn: Cowpea 99. 2230 2.9784 20. 5193 4.7678 62.5114 29. 2855
inter. +0.0667b +0. 1279 +0.0372b +0.1559b +0.0624b +0.1877b
Corn mono. 7. 6890 2. 1160 19. 4469 4. 0209 66. 7273 25. 2082
+0.0734¢ +0). 3464 ¢ +0. 08742 +0. 0467 ¢ +0.3602¢ +0. 2037¢

*Values with in different letters within a colum differ singificantly (p<0.01).

Table 6. Yield of chemical composition per unit area(kg/10a) according

and harvesting time.

to cropping systems

Cropping Harvesting Crude Crude Crude Crude
system time protein fat fiber ash NFE

Corn mono. Aug. 33 59. 44 6.75 209. 66 48.28 272.08

Aug. 24 127.62 22.16 363. 59 82. 06 913.50

Sept. 8 127.64 35.13 322. 86 66.75 1107. 67

Corn:Cowpea Aug. 3 72.09 8. 35 212. 10 52. 28 264.18

inter. Aug. 24 152.13 38. 9% 382. 84 81.35 840.33

Sept. 8 166. 97 53. 92 371.48 86. 32 1131. 71

Cowpea mono. Aug. 3 20.99 3.30 28. 85 9. 84 39.55

mono. Aug. 24 25.20 5.20 44.93 11. 34 81. 83

Sept. 8 44.83 10. 10 54. 94 15. 55 151. 65
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Table 7. TDN yield of cropped plants per unit area according to cropping systems and harve-

sting time.

Cropping system Corn mono.

Corn:Cowpea inter.

Cowpea mono.

Harvesting time Aug.3 Aug.24 Sept.8 Aug 3

Aug.24 Sept.8 Aug.3 Aug.24 Sept.8

TDN (%) 57.36 66.68  70.24

66. 77 69.17  58.50 62. 37 69. 66

TDN Yield

.. .
(kg/10a) 341.98 1006.13 1165.98

339.76

990.07 1252.25 59.96  105.09 193.03
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