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Summary

A field experiment was conducted in Chungju and Jungwon to evaluate growth characteristics, dry matter
yield, protein yield and palatability of intercropping comparing with monocropping forage crops by the use of
sorghum X sudangrass hybrid(S.S.H.), five forage soybeans and two forage cowpeas of superior to selected
experiment of varieties.

All eight treatment plots were replicated three times and cutting date were cut July 6 and September 9.

1. The mean leaf number of S.S.H. in intercropping T2 treatment showed high compared to T1 treatment in all
treatment except for Hwangkeum treatment, but T3 treatment was lower than the other treatments. In the leaf
number of soybean, Jangbaek treatment was the highest as 47 leaves per plant, cowpea treatments showed high
above 50 leaves. The stem diameter of S.S.H. in Jangyeob treatment of T2 treatment was 9.6mm. In legume,
cowpea of T3 treatment was high as ranged from 7.9mm to 8.2mm. In stem hardiness of S.S.H., T1 treatment
was the lower than the other treatments, while Jangbaek treatment of T2 treatment was the highest as 2.0kg/
cm’. In legume crops, Jangbaek and Baekun treatment were the highest as 1.6kg/cm?, but T3 treatment was
very low as 0.3~0.6kg/cm’.

2. In the mean leaf ratio of S.S.H., T1 treatment was higher than T2 and T3 treatment as 34.9%. In the legume
crops, Togyu treatment was the highest as 40.9%. In the mean tiller number of S.S.H., T2 treatment showed
high compared to T1 treatment, but T3 treatment of was rather decrease than T1. The tiller number of S.S.H.
in Jangyeob treatment of T2 treatment was the highest as 4.6 per plant. The dead stubble of S.S.H. was high in
order to T3>T1>T2 treatment >, T3 treatment was highly about 2 times compared to T2 treatment.

3. S.SH. as T3 treatment was resistant to lodging, but T3 and T1 treatment showed highly lodging. In the
legums, T3 treatment was resistant to lodging, but T2 treatment showed highly lodging. In the S.S.H. of T2
treatment, the leaf of summer depression was not occurrence, but T3 treatment was higher than the other
treatments.

4. The palatability of domestic animals was high in order of T2>T1>T3, especially Togyu treamment of T2
treatment was the highest at the holstein and deer, and Jangyeob treatment of T2 treatment was the highest in
the Korean native cattle. But T3 treatment was lower than other treatments in the holstein and Korean native
cattle.

5. Fresh yield of monocropping(T1) was the highest as 94,650kg/ha, while dry matter yield in Jangyeob treatment
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of T2 treatment was the highest as 15,575/ha. But fresh yield and dry matter yield of T3 treatment were the

lowest(P<0.05).

. Protein yield in T2 treatment was high, especially Jangyeob treatment of T2 treatment was the highest as

1,605.5 kg/ha. T3 treatment was low in spite of high protein content, because dry matter yield was lower than

the other treatments. In conclusion, among T1, T2 and T3 treatment, Jangyeob, Togyu and Baekun treatments

of T2 treatment showed optimum varieties for intercropping with S.S.H., because they showed high Dry matter

yield, protein yield and palatability.

=b.

1.4 B

MfERE S EEREERE S T2 Kol U A o] &
8 2 AN I B 9o BEHezn 7
gt wol el MifEE RARHMENT HRHENS F
Zo| melHE B HHO HEMHE 4TS Aol 7t
98 Aoz A7y th(Stem¥} Donald, 1962; B,
1975; A 5, 1982). =& KAk} FRHEY MMk
s HEAEYE D KES &4 AEAE
AA Y B ol EEEER A WE, Bx
o] obed gkl Thgh 91 & BAAELATR FEH, 1979), T

Z=
o

=
o

et osl AP AL RAME 0¥ F
(Simpson, 1965; Gardner, 1983) ¥ Sl & o] glt}.

B3, £y xsdazta aFEN UF, FFREF
S HBH HEEAN7IE AT Frd ZEol 1
g o) % Z7)o) Bbr w2 n, BREIEE L TR
o] F2A3] Wolx|7] uwji-ofl (Gangstad, 1964; #H
#, 1975), BFIkE L HiPEEIAAe EAE A2
7] 918 Woelth. olgdg FAf ¢ o ZF
(1993, 1995)= ZTWA A Auls s FHE
Rz EEFHo R F83}uA e
on, 1 A% FE EYEESS
9 pgifEe] W$ Eol AASFT
ghx wE o) MEEmE 284
Aol W frgatcn M sttt
Zhe] Ag o g AA EEREE St B 42
A AAES 178 RMifkel &83tE Ao HS ¥
2tz ol AztEch et B AES £F
de Eild 94EFoR A, g ¥
FEES Ad 25 x ol wE T MERE
o] Tawl AT, VKR, BIHE HERHE

K vlm BER F, Fexsuass i3EH

o]
248

k=

=T
o

-

=12

e

=

RS

=]
o T

SEEMRIfER BT £ & GRS FEE 4Ars)
A% ROl TRHEMS Mg st ax A S,

I #PF % ik

EAYE 19919 595 129702 AAs4h

ke FAEEAN FeExgongs s
(o138} =eraalx, S.SH) Sordan79, MfEEHE L
M OF SEEFER, T, 9, 3, &7 o) 5%
T2 UFET QSN $5EF), 924 5
2% Z(IT83S-852, IT820-889 ©]4 2& 2L ZREI=Z
A Al gol A $5FE)g d4sted AAstg ot

e FO A BER IS T 2 591
gtaol KT SEHfET MfE(elst T2), Fdrebag)
TR 2488 RfECISE T3), Al A8 ¥ 3uksE
o7 Y30, BmEmMES 3IX5=15m2 2 &
B 5Y 120 Ao, HEk& Imd BIE
a2 4070 A VS fubzel 20704, o
2070 = =2 A A EY3HA s R
o Foiagta AR7EeE A, QM 7t E 7
Z} 200, 150, 150kg/ha Al &34 oH, MRKFES 7]
H) 2 50%, 12} ol H £ 50%= STt

3 34 3232 79 18%, 9Y 9U & 34

Cadagtee diF, s5-9 MR A& xAle
A7 Y 20l A HEAHA FF A vhEd
1055 "gsto] ZALSL G on, #hFtbke o #H$F 15Y
A Z 4 2 smoll A B dAglol Hojuld 75
adog zASAT. el #7leh HAEE = e
2Ry oF Sem WS WEHE S

Al
2

=2
ER-IR=g=

o 1 rlo

1

%

\=]
RUN
(<]

BUR S o AJHET S H ) FREES 43
of vl g7 @aslge) kEHFHE:E F9 298 AN
15cm Eol 2 AHEIY Y25FFE 2AG 3 7 &



ot} 558 Mursle] 75¢ ) EEAZET) LA 48
Al gtk BEete] MHES Tato] Edeld 2
QA g R ARG

HEiFEREE RENZ dAsiden, HEe
Holstein #7174, £AM%, @45 FA5td 2AMES
O gRERERRE 1A Gl FH A A 1omr e o FH )
o] Sem A3 & 3keM 3HE 0 = 31}

#HiR REEBE A4S T4 7TFEAAT o
80kg), Holstein PE3L4 3% “éﬁﬂ]w 545+ 35kg), b
H 3 HTAF 2741 23)5 o] 831 Cafeteria’d ™y

o2 Axstsith. AEAbe 79 18Y, EAE
10:00~16:00(8 4 7), #*F  11:00~14:00(54] 71),

Holstein 12:00~15:00(34] 7hy7} 2] &%l o},
- AREREAR S GREREG S 3B & 19 2o

Table 1. Soil characteristics of the experimental field before trial

pH Total Organic Available CEC" Exchangeable cation
(H,0) nitrogen matter P,Os
(1:5) (%) (%) (ppm) (me/100g) Ca Mg K (me/100g)
5.97 0.07 ‘ 245 364.3 10.73 5.18 2.65 0.36
Y CEC ; Cation Exchange Capacity.
I #R & &8 '
= oF3l 31 R AR E 2 o7t YTl wek A A
o3 EGYEol A B 23 goe A
Lg%, el 27| Y TEE AR
7S] BYvE Hed 719" Aeg Azrd.
T, Kol #7] W EME S & 20 vt TEY 52 £2¥2 By |1~l6kgan’e 9

liMHM TIRS 7|Z202 T2, 3G $vadx

TE RY T2EY Y &g BET EAA
EA YElWon, 23t H Al T2E7F TIFER Y 3
o g2 A ey v T3S WA GERsTh
S5-oF MifERE FeEQ sdaelarl 13 o

L

o

o]

AN T2, T3ES v)shol A HREEGIK % 27 o
DR ol vel Wk A3) S I
A o ARR T2 T3¢ F34Ee T20)4

1

dAme] A5 7hE gsken 1301]*1% IT83S-
85217} 7wkt

A9 #F7le TiREY T2Ee Foaztsrt |, 2
2 RE RBAAM FA JeErS AR T3E F I1T820-889

g MfES B TIR 29 7FsA vebdd 2ES
=2 g9 Fdo] 6.5mm= 7 F& v W2 o]
48mmz 7 JbeA JERew, T3EAM =
IT83S-8527} ¥ A vebgrh wekxd F2EQ £
= fEAA R EfEEYe] et Bds s 2R

—‘é—%«l Edo] tpE A veldrin Azt
Fobzgtae) HHEE 1, 23 A H A TIE7F T2,
T3EETH wd) weld #Re HEE 3 BER
7} fERIESRS sle RfER B8 A 7} Wl

F4

2 Zuo) 714 gasl deht o, T3EY B3t
Yol ws WA Rsele A IT8IS-8527)
0.3kg/em* Ve e,

2. EIbE, FH, MR

B, FES £ 3o et 13}
A A Fetie EHEL T2ES 35 HER
o} T3EH IT83S-852E 7} Al Wbt 2k A HLEF
= TIE7F T2, T3E B} %4 ey —‘:rﬂr%}%oﬂ

=1 2=
T4,

AAME T2EH GfoF FHol 409, 402%= =

& 2 ats FE5o2 vEhtth

Fuagtie] HF EAS5E TIE ¥ 3o T2E
= Z78d od T3EE tha it ol g
g 53 T2EYF FES 43 Be 470 MR

A VEbsTh

Ferael o) fIEES TR 7.6%<1 8 wa) T2
FE 59-6.6%% ol A, TIEE 11.8~120%% =
Al VEpstoh B vls] o MEREZ dAZ R
SEAso] Wit A2 Yol A e ue) o] g F &
FfEEmEA etz £FS JAA &8
Wolrjgl ol AAQl HMEMEE ¥ "HEolu

=2
E=)



Table 2. The number of leaf, stem diameter and stem hardiness S.S.H., soybean and cowpea

according to intercropping crop

Number of leaf* Stem diameter(mm) Stem hardiness(kg/cm?)
Treatment
Ist 2nd Mean Ist 2nd Mean Ist 2nd Mean
Tl Sordan79 9.2 8.7 9.0 11.6 8.6 10.1 0.6 1.2 09
Sordan79 92 89 9.1 12.3 109 11.6 0.9 1.6 1.3
Togyu 29.0 - - 57 - - 1.1 - -
Sordan79 9.5 9.7 9.6 14.1 12.6 13.4 09 22 1.6
Jangyeob 470 - - 6.5 - - 1.1 - -
Sordan79 9.8 92 9.5 12.5 1.1 1.8 1.0 2.1 1.6
T2
Baekun 323 - - 48 - - 1.6 - -
Sordan79 9.1 8.8 9.0 11.9 11.2 11.6 2.1 1.8 2.0
Jangbaek 343 - - 5.7 - - 1.6 - -
Sordan79 9.0 8.7 89 125 10.7 11.6 0.7 1.9 13
Hwangkeum 31.6 - - 6.2 - - 1.0 - -
Sordan79 8.8 8.2 8.5 11.5 9.0 10.3 0.7 1.6 1.2
IT83S-852 60.0 - - 8.2 - - 0.3 - -
T3
Sordan79 8.9 8.3 8.6 78 10.2 9.0 2.0 1.7 1.9
IT820-889 50.9 - - 79 - - 0.6 - -

T1: Sorghum X Sudangrass hybrid (Monocropping).

T2: Sorghum X Sudangrass hybrid + Soybean (Intercropping).
T3: Sorghum % Sudangrass hybrid + Cowpea (Intercropping).
*: Per plant.
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Table 3. The rate of leaf, tiller numbers and dead stubble S.S.H., soybean and cowpea

according to intercropping crop

The rate of leaf Tiller numbers Dead
Treatment stubble(%)
Ist 2nd Mean Ist 2nd Mean after 1Ist
T Sordan79 348 349 349 2.3 42 33 7.6
Sordan79 35.0 23.0 29.0 2.8 4.8 38 6.6
Togyu 40.9 - = - - - -
Sordan79 327 20.8 26.8 3.1 6.2 4.7 5.6
Jangyeob 344 - - - — - _
Sordan79 313 242 27.8 2.5 52 39 6.1
T2
Baekun 345 - - - - - -
Sordan79 293 26.8 28.1 2.6 45 3.6 59
Jangbaek 40.2 = - - - - -
Sordan79 36.6 26.7 31.7 24 4.5 3.5 6.5
Hwangkeum 379 - - - - - -
Sordan79 32.8 30.2 31.5 22 42 32 11.8
IT83S-852 369 - - - - - -
T3
Sordan79 36.6 322 344 2.0 42 31 12.0
1T820-889 38.0 - - - - - -
T1: Sorghum X Sudangrass hybrid (Monocropping).
T2: Sorghum X Sudangrass hybrid + Soybean (Intercropping).
T3: Sorghum X Sudangrass hybrid + Cowpea (Intercropping).
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Table 4. The lodging and summer depression AstA gu o3y kE2AE FEsiA ste Aoz
leaf S.S.H., soybean and cowpea Ay e g o Frb et s MEEHE Fa8
according to intercropping crop Rog Fagc)

Lodging Summer* ;
Treatment %) D. leaf 4.% i

n Sordan?9 3 12 7RO e EFO MAHES 29 1, 2, 3
Sordan79 0 0.0 WERE Y. WA Holsteinol] g MELFES B &
Togyu 60 9.4 F2Ql Sordan79+= 81%°] MEIFIES WERA W,
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A7 Az % .
Sordan79 30 21 A2 gzan. . o
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* . Summer depresion leaf.

Ti: Sorghum x Sudangrass hybrid (Monocropping).

: g H = [N P $
T2: Sorghum X Sudangrass hybrid + Soybean (Intercropping). 42 Holstein, 42}t 575 7tele 440 AA
T3: Sorghum X Sudangrass hybrid + Cowpea (Intercropping). velgth ey B A gl A FEls Fae 55
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Fig. 1. Relative palatability of crops to holstein.

S: Sorghum X Sudangrass
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Fig. 3. Relative palatability of crops to deer.

S: Sorghum X Sudangrass
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Table 5. Fresh weight and dry matter yield of S.S.H. soybean and cowpea according to
intercropping crop.

Fresh weight (kg/ha) RY Dry matter (kg/ha) RY
Treatment
Ist 2nd Total (%) Ist 2nd Total (%)
Tl Sordan79 77,400 17,250 94,650 100.0 8,297 5,569 13,866" 100.0
Sordan79 56,515 14,317 85,847 90.7 7,152 4,670 13,947 100.6
Togyu 15,015 - 2,125 -
Sordan79 62,135 16,933 92,383 97.6 7,892 5814 15,575" 112.3
Jangyeob 13,315 - 1,869 -
Sordan79 60,915 16,483 89,928 95.0 8,193 5,439 15,480" 111.6
T2 Baekun 12,530 - ’ 1,848 -
Sordan79 56,830 15,417 84,997 89.8 7,785 5,198 14,745% 106.3
Jangbaek 12,750 - 1,762 —
Sordan79 49,665 12,167 71,462 75.5 6,004 3,916 11,435¢ 825
Hwangkeum 9,630 - 1,515 -
Sordan79 47,285 11,166 74,781 79.0 6,004 3,683 11,160¢ 80.5
1T83S-852 16,330 - 1,473 -
T3
Sordan79 44,650 11,217 71,267 75.3 5,822 3,293 10.448¢ 753
1T820-889 15,400 - 1,333 -

T1: Sorghum X Sudangrass hybrid (Monocropping).

T2: Sorghum X Sudangrass hybrid + Soybean (Intercropping).
T3: Sorghum x Sudangrass hybrid + Cowpea (Intercropping).
RY: Relative yield.

Means within a colunn followed by the same letter are not significantly different at the 5% level.
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Table 6. Content of crude protein and yield of

according to intercropping crop

B AYAAME S R Rl F3lo] YERY.
2l 2R R SRMEMS 238 UA d™stn 1
o MiES T dElstelol it ke R &
FlhES wolev 2344 Bl

crude protein S.S.H., soybean and cowpea

Crude protein (%)

Protein yield (kg/ha)

Treatment
Ist 2nd Ist - 2nd Total RY (%)
T1 Sordan79 9.1 : 6.7 755.0 373.1 1,128.1° 100
Sordan79 9.7 8.3 693.7 387.6 1,487.2° 132
Togyu 19.1 - 4059 - '
Sordan79 10.0 78 789.2 453.5 1,601.5° 142
Jangyeob 19.2 - 358.8 -
Sordan79 9.0 83 7374 4514 1,4826° 131
™ Baekun 15.9 - 293.8 -
Sordan79 8.7 72 677.3 3743 1,340.6° 119
Jangbaek 16.4 - 289.0 -
Sordan79 8.8 6.6 5284 258.5 1,036.9% 92
Hwangkeum 16.5 - 250.0 -
Sordan79 8.9 7.0 534.4 2578 1,023.5% 91
IT83S-852 © 157 — 231.3 -
T3
Sordan79 8.8 8.0 512.3 263.4 983.6° 87
1T820-889 15.6 - 207.9 -

T1: Sorghum X Sudangrass hybrid (Monocropping).
T2: Sorghum x Sudangrass hybrid + Soybean (Intercropping).
T3: Sorghum X Sudangrass hybrid + Cowpea (Intercropping).

Means within a column followed by the same letter are not significantly different at the 5% level.
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