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Evalution of forage yield and protein content of maize and cowpea (Vigna
unguiculata L.) in intercropping
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Table 1. Analysis of variance for plant characteristics of maize and cowpea in intercropping ratio and harvest time treatments

(MS) ol oSt

35T 4y kbt L S e b S d e S5y gl kb i L € g
S.0.V Qe d.f Dry forage yield of cowpea  Dry forage yield of maize ~ Plant height of maize Plant height of cowpea
Replication S 3 1045828** 844753"™ 112.3™ 323.1™
Intercropping ratio (1) s s 6 129949077** 213752655** 236.1* 301.1™
Harvesting time (H) s 0l 1 97643052** 34972830** 0.44™ 157.8™
IxH e 3 6 17488875** 8821563** 221.2* 768.6*
Error islesT (sl 39 204806.7 918729 80.9 259.8
C.V(%) o o S 5.25 6.59 6.1 12.5
(MS) oo ;5L
3037 a3 Jf&:;—a}l.o JS 5 el o555, as
S.0.V JRE d.f Total dry forage yield Total fresh forage yield Protein yield
Replication kY 3 2902119 23990190 222084.3
Intercropping ratio(l) — cslS cs 7 353378404** 630716316** 18218981.1**
Harvesting time(H) — <.is 5 0l 1 218303211** 21592428928** 569179.6*
IxH Jolaze i1 7 25395634** 187106621** 1244822.1**
Error iolesT gllas 45 1126236 10843607 91921.4
C.V(%) ek o — 5.2 7.1 9.9
ns: Not significant S5 gre 2108

*and **: Significant at 5% and 1% probability levels, respectively

ny

RSN e dle C’k‘"ﬁ Dl gme S 5 4 e g%
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Table 2. Mean comparison of plant characteristics of maize and cowpea in intercropping ratio and harvest time treatments

LS OB 53 858D 0,3 oS ke GBS 3 ¢ 55k M iy L) oS 5k D)3 8y )| Sk i L 6 L) O3 Sl e
Intercropping ratio Dry forage yield of maize (kg.ha®)  Dry forage yield of cowpea (kg.ha™)  Plant height of maize (cm)  Plant height of cowpea (cm) LER
P A EEERCS VAR 19600 a 10700 b 147.5abc 76.2a 23a
100%maize+100%cowpea
skl et L0 )3 19200 ab 4100 e 151.2ab 68.1a 16¢
100%maize+50%cowpea
skl ot L0+ 500 10700 e 7100d 139.3¢ 74.7a 13e
50%maize+50%cowpea
Gkl et LN 300 12100d 14800 a 145.0 abc 81.2a 2.2b
50%maize+100%cowpea
PV VAU VA L 5800 f 9800 ¢ 153.7a 75.6a 13e
25%maize+75%cowpea
skl ot Lo YO+ )37 VD 18500 b 3300 f 151.2ab 70.0a 15d
75%maize+25%cowpea
P RS VAR 15400c¢ 141.2bc e —
100%maize+0%cowpea
b etz LN 3 s 10300b 86.0a
0%maize+100%cowpea
LSD (5%) 510 244 4.86 18.7 0.12
Harvesting time Sl ol
Milky stage — «is ous g b al> 5 13700 b 7200 b 147.1a 77.6a 1l6a
Dough stage «ls s (g s 4> 15300 a 9900 a 146.9a 74.3a 16a
LSD (5%) 510 244 4.86 18.7 0.12

vUJl.ULg)bs'.uQ}LEMJ:@JL}\CL“);LSR Q}aijLu‘ﬂcm6}%&_}}?6‘)\)6&\.&‘}:&@&}:&}&);
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSR test
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Table 3. Mean comparison of plant characteristics of maize and cowpea in intercropping ratio and harvest time treatments

Csls Cad

Intercropping ratio

Total dry forage yield (kg.ha™)

O 53 ¢ 5 AS) JS 5 6 5le
Total fresh forage yield (kg.ha™)

()&A)Jr;}l:f)mﬂjﬁéjgkﬂ
Protein yield (kg.ha™)

kb i L 3T

100%maize+100%cowpea 303002 65700a 50002
RIS WA PR T RUS VAR
100%maize+50%cowpea 23400¢ 49200b 41000
Sk i Ll 100 )30
50%maize+50%cowpea 17900 e 43900 cd 2700d
b i LT Y e )3T 00
50%maize+100%cowpea 27000 b 46300 bc 4300 b
skl i L VO )3 Y0
25%maize+75%cowpea 15700 f 38000 e 2700d
b i L7 Y0+ 0,57 V0
75%maize+25%cowpea 21900d 43800 cd 3400 ¢
P W A S VA TN
100%maize+0%cowpea 157007 41900d 900e
St TN 10300 37900 900
0%maize+100%cowpea g ¢ ¢
LSD (5%) 530 1600 150
Harvesting time Culs s ol
Milky stage «ls oz (g5 do 50 18400 b 27500 b 2900 b
Dough stage «ls s g s 4> 22100a 64200 a 3100 a
LSD (5%) 530 1600 150

L, gyl gae gl Ao s ) Jlez!

35 LSR 04057 Lol e o5 20 (g o (6113 8 s o Sobe O gt 8 o

Means in each column followed by similar letter(s) are not significantly different at 5% probability, using level LSR test
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Table 4. Mean comparison of plant characteristics of maize and cowpea in interaction effects of intercropping ratio and harvest time treatments

Sl ol x bl Ca I oS wi e 5 Shas I 5 dle s Shes 3 4 gl L) 45 plisl
Intercropping ratio x Harvest time Total dry forage yield (kg.ha)  Total fresh forage yield (kg.ha™)  Plant height of maize (cm)  Plant height of cowpea (cm)
P3NP NS NPAREERUSHARE 28800 b 42700 f 142.5abc 75.0 abc
100%maize+100cowpea x milky
R NP T "L ARRECS AR 32100a 88700a 152.5ab 77.5ab
100%maize+100%cowpea x dough
Gt % i L J0 3N 24500 ¢ 36600 g 155.0a 67.5 abc
100%maize+50%cowpea x milky
G esX (Sl oo Ly 10,50 ¢ 22200d 61800 cd 1475 ab 68.7 abc
100%maize+50%cowpea x dough
X b ot L J0 4,570 15100 gh 24300 i 1475 ab 62.5 bc
50%maize+50%cowpea x milky
GeX bl o Ly J/0 e+ 0,500 20600 de 63400 bc 131.2¢c 87.0ab
50%maize+50%cowpea x dough
S iX ey oo L N+ v+, 21900d 25100 hi 137.5 bc 80.0 ab
50%maize+100%cowpea x milky
G esX (Gl i L 1N v 4,310 31800a 67500 b 152.5ab 82.5ab
50%maize+100%cowpea x dough
X el i Ly VO, 3YD 132001 229001 155.0a 76.2 abc
25%maize+75%cowpea x milky
G X (Gl o b JIVO+ 5510 18100 f 53000 e 152.5ab 75.0 abc
25%maize+75%cowpea x dough
X b ot L YO+ ,5/V0 20000e 29500 h 152.5ab 90.0a
75%maize+25%cowpea x milky
GesX bl ot L J/XO+C,57N0 23800¢ 58200d 150.0 ab 50.0c
75%maize+25%cowpea x dough
PR U NPT AR CSHATE 14500 hi 27000 hi 140.0abc _—
100%maize+0%cowpea x milky
P T L /AN ARE 162009 56900 de 142.5 abc —
100%maize+0%cowpea x dough
R NP NP RP/ARRE SR 9030 k 117005 925a
0%maize+100%cowpea x milky
G M ot Lo TN s )3 11600 j 64100bc 79.5ab

0%maize+100%cowpea x dough

L, gyl gae gl sy o Jlea!

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSR test

o

oo 53 LSR 05a5T by iz &5 20 U 61,1 o7 o S0l 0 g2 o )
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Table 5. Mean comparison of forage yield and protein of maize and cowpea in interaction effects of intercropping ratio and harvest time treatments

Sl Olej X LA Lo OB 53 0 5D 2,3 oSl 4 5le O 5 0 8 AS) b i Lo ST o 5352 Sas 05 Gl S
Intercropping ratio x Harvest time Dry forage yield of maize (kg ha')  Dry forage yield of cowpea (kg.ha™)  Protein yield (kg.ha™) LER
R R S N A RS ATE 19720ab 9170d 4835a 2.2b
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSR test
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Evalution of forage yield and protein content of maize and cowpea (Vigna
unguiculata L.) intercropping

Dahmardeh, M.}, A. Ghanbari?, B. A. Siahsar® and M. Ramroudi.*

ABSTRACT

Dahmardeh, M., A. Ghanbari, B. A. Siahsar and M. Ramroudi. 2012. Evalution of forage yield and protein content of
maize and cowpea (Vigna unguiculata L.) intercropping. Iranian Journal of Crop Sciences. 13(4): 658-670. (In Persian).

Quality and quantity of forage yield were evaluated in Sistan region in 2008. Experimental treatments were
different planting ratios of maize and cowpea in row intercropping. Eight planting ratios of maize and cowpea
(100:100, 100:50, 50:100, 50:50, 25:75, 75:25, 100:0 and 0:100 maize and cowpea intercropping) and two
harvest times ( milk stage and dough stage of maturity) were studied in factorial arrangements in randomized
complete block design with four replications. Dry and fresh forage yield, Land Equivalent Ratio (LER), height of
plant, protein yield of maize and cowpea were measured and analyzed. Results showed that experimental
treatments had significant effect on fresh and dry forage yields. The highest and the lowest dry yield was
obtained in planting ratio of 100% maize + 100% cowpea and 100% cowpea + 0% maize with 32140 kg.ha™ and
9030 kg.ha, respectively. The highest LER was obtained from planting ratio of 100% maize + 100% cowpea
with LER = 2.42. Protein yield in intercropping was greater than sole maize crop. Results also showed that
intercropping as compared to sole cropping had the highest quantity and quality forage yield, and the best

planting ratio was 100% maize + 100% cowpea and harvest at doughy stage.

Keywords: Land Equivalent Ratio, Planting ratio, Harvest time, Protein content, Maize and Cowpea.
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