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Intercropping with Soybean and Cowpea for
Increasing Feed Value of Corn Stover

Seong Yeul Lee,* Cheong Ki Hong*, Han Beam Lee*, Doo Yeul Kim*, Sang Keon Ha*,
Sei Ki Han*, Beam Lyang Huh* and Sam Bo Kim*

ABSTRACT

To increase the feed value of corn stover after grain harvesting, these studies were conducted to evaluate
the methods and effects of intercropping with corn and legume crops, soybean and cowpea. Basic studies were
designed to detect the light receiving efficiency of intercrops with change of row-space and interrowspace
under plant density of the level of 5,555 plants/10a. Another study was conducted to select the favorable
varieties for intercropping.

The plant space of 90 x 20 cm was more effective to increase the light receiving effeciency of intercrop
without decrease the yield of corn than that of 60 x 30 cm. Among several corn hybrid/varieties, erect leaf
type was desirable for intercropping with high light penetration.

Silage yield of intercropping with corn and legume crops increased above 20% without decrease of grain
vield of corn compared with monocropping. The silage of intercropping appeared as a good quality roughage

bulky feed with high content of crude protein and fat.

Axolld Fs) LYl RIERS 3 Ack ol g

& B g Fcﬁ-féﬁ%ii Ha S A2 ol WikBHR

of $5t 2Ai P MFHENE #Mlsln Jdod B

R £EK%EY miEes R WERT 5434 i % S A2 fAHET 9o2s K #o)
Bmslv F4el el FEBRT 532 dov S Hz #iEd R@shl 224 YaE wHs: AT
29 BERr £93% SBRENRE #Rlx ¥ F

2.z

2l %stn gl Tiffelwh olobzr e MIEME Mk
}

FAE F AR (kFSt L e @l el b FEE Aol x) Bk %—T——’F A o] GKE 7

A Selvel HEe ke RE HEse] At o BE A8 o E AREYE Bedtd WEsS=F

Holl o gdntn wolel ¥ AET HMAEK HE  2lshA Hikol KHY £ Aot i MAREAA
L A A

& B AREL AT Qe S0t ohE @RI B, Bfedl KT B

ey Y2 S KBRSV BEE K ol b3 pRwelan ¥ 4+ e olth au
@ % S5 A Lol ok duz EESIS  FeE WKW £ERY RENC 2 #99 WE
BT HITHE FAEeEA @HEY R M, Bfel FASE S K ke, Ed AT

*ILFGE RAHREUST (Gangweon Prov. R.D.A, Chunchon 200, Korea) <1987. 3.5 f2>

- 144-



& Alshl yAl slo] WRol ERAT Aol —Kie]
k.
R S5 TEGE L EFE%R MBS 8

b s gy S 4ol Fo) @BiEe) ARG A
oM 1 RAES WYY B KRS HMEo 2 T
B TS @Y BRAFA FTRHUT Y B
ARk M, Brel EYEn e o fixe
24EY Holoh Mo Hfel YlAE gl K
ke 2 Mol WA mfke] HfFel 3 AR
shebi NEE RBmoh udl ook e EHE kit
s} gige) W S hoo2 & Aol 97
o Whte ZoRAE HRE SHHEY  EE
of wet el o4 o= #Fen s ol
& Bl SEFE LT RIESE M4
AR Tfemel S44s KRS BAAZA
romA MM KRS £ F Ak ik
froll ot fEB Sl Rk ¥ PN HEUMERY
K] G EBHAL KTS0IF BeT & 4+ Uek

PLs e o 2AEE 7ok A RRE T
Mol a2 BhtR BIA7 R @ A R
el SHHEL folsl SR Fks olF H#e
sted &44 Alolo] T MAT AL 45 &
TR DS GRS MErs e uh 2ok TR
9] BT %7l ol Me&ste uloloh

o, 7}o

M U FE

1984 4E 8] 1986 47k @AM A
1984 4E o] = &

A R
b e HAERMSIA  FifEstd ol
44 XD ¥ MM S5 KRS BAdel
sl THRRE Folrl HE EBHARE THE
sl '854ENE C864E7FA] 2 fBEM CB4EE
BRE SR st S MTREE Ao EKE
#ad g auieke] MEFE: ¥ HRE sk
vl 2 HEs pdstd ok 2ok

1. Mol BhE 2EE s BRFER

A REBL 44 AFE19HE fxstd B &
fHel 60x30cmS $HE shed BEMES 45, 90,
120, 180 cm®) 4 /k#Eo 2 shm BEMEel =@el 10a
& 55557 1SS HEIEES &% 40, 20, 15,
10cm & o REE 2Tk

WAERE 10a® N-P,0,-K,0% 18-15-15kg
< mAstdEd ol % FREEE ZEZ 50%, o
oz 50%& 2@l ol et sEmsheict

S EEYE AR HEE BEESY #msldn R®
BE BEL AfE 3RMoz stds S5
4% 4 KEPHLE BHERE HE#g ks
ow HEMES DM-28% REEHS FAsted hi
el s e

UAAS S++5 Ffoz & M Miemel
Typo] £ 44 WRES B Hst

S4e EN Y REN BXRE HEshded
WEHES KEI9® A ARES &5 Mt HE
Moz gk & Ml mime WES Mt
o,

2. 90| RifE0| 2550l BRKE U
mol fEE oixle BE
A RBS S+ LY dn T F
HMEEHR 3hod KE19%, F&
R RS SRt e RS KEHE
£ 13} o] st
BES S+ 48 158, T34 $8%= 399
W% 40 %) 58 258 st os MRS
2 &sdnl 10a® N-P,0;-K,03 18-15-15kg
wRstY 2 E¥iel = KAsk=] &skek

iz
2

4 il

s
R =

rlo ¢

WS S ki 50H0 T4 ol i
Mol R ¢ SFasl B BES WSt 4
ol A g Wikstdth SEto To 4F ¥ &+

T+ ETIRD FXNKRE $& ARAE HERLHE
of #gstol o= RE ST Mol BEH 90

Table 1. Treatment and plant density by cropping system.

Cropping Plant space (cm) Plant density (plants/10a)
system Corn Soybean & Cowpea Corn Soybean & cowpea
Monocropping 60 x 30 - 5,555 -
Intercropping 1 60 x 30 60x 15 5,555 2,000
Intercropping 1 90 x 20 90x 10 5,555 22,000
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Table 2. Growth of corn by plant space.

Plant Plant Culm Leaf Lodging
space ht. diam. length width  (1-9)
..... cm
45x40 311 3.1 1145* 105*  1°
60x30 3022 30® 1141* 103* 1°
90x20 3012 292 11772 100®  2°
120x15 3053® 29% 11622 1022 sP
180x10 208 258% 11732 103* 73
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Table 4. Leaf area, L.A L. and light intensity on
ground by plant space.

Leaf area L.AI Light intensity

Plant space Index
{cm) (cm? /plant) (K. Lux)
45 x 40 5,704% 3.172 8¢ 62
60 x 30 59422 3.30° 13° 100
90 x 20 58822 3272 22? 169
120x 15 58592  3.6° 242 185
180 x 10 58792  3.27° 30? 230

* Within a column, means followed by the same letters are
not significantly different (P - 0.05)by Duncan’s Multiple

Range Test.
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Table 3. Yield components and yield of corn by plant space.

Plant space No of ear 100grain Ear (¢cm) Grain Yield

(cm) /plant wt. (8) Length Diam (kg/10a) index
45 x 40 1.02 33.62 21.28 472 1,0002 107
60 x 30 1.02% 32,53 19.33b 4.72 9402b 100
90 x 20 1.08b 31.72 18.3b¢ 4.53b 8g3bc 94
120x 15 0.9% 29.32 17.9%¢ 4.3b¢ 783 83
180 x 10 0.8¢ 30.12 16.3¢ 4:0¢ 6754 72

* Whthin a column, means followed by the same letters are not significantly different (P = 0.05) by Duncan’s

Multiple Range Test.
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Table 5. Comparison of light intensity on ground in corn field at tasseling date by corn varieties.

Plant height

Light intensity Light penetration

Type Variety (cm) (K. Lux) %)
Hybrid Suweon 19 2782 14.0° 11.7°
Synthetic Hwangok 2 2822 8.0¢ 6.7°
Sweet corn Golden x Bantam 203° 20.0% 16.7%
Waxy corn Local Var. 26730 12.5° 10.4°
Pop cofn Local Var. 24530 11.0° 9.2°

* Within a column, means followed by the same letters are not significantly different (p = 0.05) by Duncan’s

Multiple Range Test.
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Table 7. Growth of soybean and cowpea under
different cropping systems.

Plant height No.of branch No.of pod

Cropping system

(cm) /plant /plant
Intercropping 1
Soybean 1252 1.12b 8.7°
Cowpea 157° 0.2° .74
Intercropping 11
Soybean 131°¢ 1.32 9.9%
Cowpea 2112 0.3° 4.8°

* Within a column, followed by the same letters are not
significantly different (P = 0.05) by Duncan’s Multiple
Range Test.
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Table 6. Growth and yield of corn under different cropping system.

Cropping Plant Culm Ear 100 grain Grain yield
system ht. diam. length diam. wt. (g) (kg/10a)
............................ [ 0 ¢ PR O
Mono cropping 2702 2.72 19.72 4,92 31.82 9102
Intercropping I
Corn + Soybean 2862 2.6% 18.82 482 31.78 8§49
Corn + Cowpea 2843 2.62 18.52 4.82 31.42 8862
Intercropping II
Corn + Soybean 2752 2.6% 18.92 4.62 30.72 £092
Corn + Cowpea 2812 2.6% 19.12 4.62 32.12 8792

* Within a column, means followed by the same letters are not significantly different (P = 0.05) by Duncan’s

Multiple Range Test.
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Table 8. Silage yield and feed value by cropping system.

Silage yield (kg/10a)

Cropping Soybean Moisture Crude
system Corn & Total (%) N.F.E.
Cowpea protein fat ash cellulose
Monocropping
Corn 5,882~ 51882 617 8519 1sP 103P  299P 4462
Intercropping |
Corn+ Soybean 47958 15982 63932 6742 149° 33%® 1432  357% 26.0°
Corn+Cowpea 49452 1337% 6282 67.0° 188 67 11.5° 2760 28.9b
Intercropping 11
Corn + Soybean 4,829% 1,721* 6,500° 67.6° 12.7° 4.1%® 101°  265Y 4042
Corn+ Cowpea 5,1722 1,577% 6,749 6822 13.0° 2.73%  107®  28.82b 3852

* Within a colum, means followed by the same letters are not significantly different (P = 0.05) by Duncan’s

Multiple Range Test.
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