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Article Info ABSTRACT

Article type: Background and Objectives: Intercropping systems play an important

Full Length Research Paper  role in increasing crop quality, yield and environmental quality through the

optimal use of soil, light and water nutrients. Due to the importance of

i ) intercropping for sustainable agricultural development, this study will be
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Materials and Methods: This experiment was conducted based on a
randomized complete blocks design with three replications to evaluate the

Keywords: _ yield and yield components of common millet (v. Pishahang) and cow pea
Land equivalent ratio, (v. Mashhad) in intercropping. Treatments included 100% common millet
Mixed Cropping, (control), 100% cow pea (control), 25% common millet + 75% cow pea,

Protein percentage,

. 50% common millet + 50% cow pea, 75% common millet + 25% cow pea,
Seed yield

100% common millet +25% cow pea, 25% common millet + 100% cow
pea, 100% common millet + 50% cow pea and 50% common millet +
100% cow pea. The studied traits were yield and yield components for both
plants. Also, LER calculated for both plants.

Results: The results of mean comparison of common millet showed that
tiller number in common millet in 75% common millet + 25% cowpea and
100% common millet + 50% cowpea and seed number in plant in 25%
common millet + 100% cowpea as compared to control (100% common
millet) had the highest increase (41% and 40%, respectively) and the
highest decrease (86%) among studied traits, respectively. It was also
found that seed yield of common millet in 75% common millet + 25%
cowpea and 25% common millet + 100% cowpea when compared to
control (100% common millet) had the most increase (24%) and the most
decrease (31%). Also, the results of cluster analysis in common millet
showed that eight cultivated ratios were divided into three clusters and two
cultivated ratios 50% common millet + 50% cowpea and 50% common
millet + 100% cowpea were introduced as the best cultivated ratios in
common millet. In addition, it was found that seed yield of cowpea
decreased in all cultivated ratios with compared to control. However, the
greatest decrease was in the cultivated ratios 25% cowpea+ 100% common
millet and 25% cowpea+ 75% common millet. The cluster analysis results
in cowpea showed that the eight cultivated ratios were divided into two
clusters, and two cultivated ratios, control (100% cowpea) and 100%

vy



cowpea+ 25% common millet were known as the best cultivated ratios of
cowpea. By calculating the land equivalent ratio found that this parameter
was more than one in all cultivated ratios, which showed the superiority of
mixed cultivation. However, the land equivalent ratio in the cultivated
ratios 75% millet + 25% cowpea and 25% millet + 100% cowpea had the
highest and lowest land equivalent ratio, respectively.

Conclusion: The results showed that the common millet with cowpea
intercropping increased vyield and vyield components compared to
monoculture. The best additive intercropping treatment was 50% common
millet + 50% cowpea and 50% common millet + 100% cowpea. LER was
much higher than one in all of the intercropping ratios, which indicates an
increase in agricultural efficiency and usefulness of different ratios of
intercropping crops of common millet and cowpea compared to their pure
culture.
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Production Research, 29 (4), 203-230.
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™, ** and * Non significant, significant at P<0.01 and 0.05, respectively
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9.74%  14.331% 1.306%® 4433 132.776 ¢ 2.813° 6.15°¢ 83.571 % 25%M+75%C
9.76% 14.153* 1.836"™ 7.5462 243.325°¢ 4.461° 10.62° 111.95% 50%M+100%C
9.14% 13.208™ 2213% 7.830% 270.136° 4.725° 11.78%® 127.19° 50% M+50% C
768 12507%  2.264° 6.9522 281.940° 5.395 2 13.66 2 116.52 ® 75% M+25% C

C and M: are Cow pea and Common millet, respectively
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The means followed by the same letters in each column are not significantly different based on Dunkan test (P<0.05)
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Fig. 1. Dendrogram obtained from the analysis of common millet in intercropping with cow pea in terms of all
studied agronomic traits.

1- Ward

AT



VF+) ¥ b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

55 oNbe Lol @i 5 0 S a5 Slio
Sy eyl Cho 8 () dsax) S aie
shws (Gde V/A) amey sl (e Sl V/4)
aht s s sl ((Bde +/04) LS el
o OT) Sis wyle s Shas (34 YO S
GBS D3 o5 ) a5 Shee 5 OSs o

g anelr S S0l 5l 5

CiS gl b ooles Dl bl pss 058

kbt Loy Ao o YO+ Jseme 0551 Ao ps Ve
b L 43 00 Jpame 05l Ay Ve
Lo ;3 VO 5 ((Jsame O3, doya Vov) Al S
Sy hbeia Ly dens YO+ Jsene 05
Shadlas 5,50 slasles w038 cpl 3 () ISK2)
oA ClS Lyl pae Nt Dlis aea Ll

w38 2 53 Jaene 0550 53 addllas 30 Slio ks —F Jpux
Table 4. Mean of studied traits in common millet in each group.

S e a5 als sl D 53 S e b gt sl G 3 ey sl A.Tﬁtt‘d)i
Seeds number per panicle  Panicle number per plant  Tiller number per plant Plant height
I L} Y
256.7—30.3 45-0.55 11.2-0.96 119.5°-16.45" s
Group |
II Dj;
261.7-35.3 4.6 —0.59 121-19 107.2-1.90
Group Il
1253 (-101.1) 23— (1.72) 54— (-4.7) 78.4— (-24.6) Whes s
Group 111
Sl
226.3 4.1 10.2 103.1 ot

Total average

a- Average trait within the group

Uﬁyuﬁm&:ﬁp—a

JS Sl 5les S s 55 i Sl Ml b

b- The difference between the mean traits within the group from the total mean

—F Jgd aolsl
Continue Table 4.

(Ao )3) wgle 55 (Ao )3) &ils (5 4l 5 Shas S adgle s> Shas
forage protein % Seed protein % Seed yield Dry forage yield
I °)J§
11.41-0.73 13.68 — 0.47 2.02—-0.25 7.69 —1.40
Group |
e
9.81 - (-0.87) 12.25 — (-0.96) 1.91-0.13 6.82 — 0.53
Group 11
" es g
11.7 — 1.02 14.66 — 1.45 1.28 — (-0.50) 3.83 — (-2.46)
Group 11
Sl
10.68 13.21 1.78 6.29 F ot

Total average

a- Average trait within the group

o);&b);w‘}:ﬁ@—a

JS Sle 5les 8 s 53 s (Ske SNzl b

b- The difference between the mean traits within the group from the total mean
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Table 5. Analysis of variance (mean of squares) on quantitative traits of cow pea in different intercropping
ratios with common millet.
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; ; . e )2 EE ST SESH . s b
< o < N Seeds Fe);ti:e ;ds Bra:c;es o 3051 ot
Seed Biological Seed 1000 seed number numbefper number Plant of SAAY
protein yield yield weight per pods plant. per plant. height
- o ns ns * o - o B
87.55 10.45 0.02 172.7 3.08 1.6 3.6 1109.1 2
Replication
41.63" 17.61" 091"  3175.04™ 27.52" 21.7" 40.8" 1668.3" 7 b o oS
Intercropping
ratio
U
5.6 0.45 0.04 82.23 0.53 11 0.5 35.6 14
Error
e
185 15.9 18.1 16.3 8.2 11.6 18.5 15.9 (1s )
Cv (%)

ML&M)JOJ\ éa,.ﬂjbjléb;'uws)lbynd%\:ﬁjﬁ,\;w;@ﬁ}ﬁwu
™, ** and * Non significant, significant at P<0.01 and 0.05, respectively
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Table 6. Mean Comparisons of quantitative traits of cow pea in different intercropping ratios with common millet.

oI > Shas s Sl U5 &ls slaws O sl aL sl G
wls > S L g L. .
&ls ) Seed alsylsa e s $a 0,50k PRpagTs P|€i‘lt bl s é.u“’f"“"
Seed Biological yield 1000 seed  Seeds Fertilepods ~ Branches  height Intercropping
protein yield (kg.ha'®) weight number  numberper  number (cm) ratios
(%) (kg.ha™) (9) per pods plant per plan
u.a)ks [GIRAY
27.086®  12.173% 3.431° 185.282°%  12.186° 11.689 2 13.560%  129.4848  (Ghketar L dopsiee)
Monoculture
(100% Cow pea)
28.891%  10.489° 2.973° 164.717°  11.879°2 12.267° 12.365°  116.184° 100%C+25% M
23.625°  9.838"™ 3.180%*  163.548° 10.303° 11.9902 12.242%  126.669° 100% C+50% M
20.954°¢  4548° 1.981¢ 93.300° 3.734° 5.615°¢ 32169  68.014° 25% C+100% M
19.689 6.380 ¢ 1.980 ¢ 97.812°¢ 5.562 ¢ 5.879 ¢ 5536°  71.285° 25% C+75% M
20.472°¢ 7.573¢ 2.441° 136.339¢  7.179° 7.437% 6.458°  87.472° 50% C+100% M
19.403 ¢ 7.833¢ 2.812%  144461%  9.633° 8.555° 8.450°  99.544° 50% C+50% M
19.329 ¢ 9.149°¢ 3.115®  156.002*  10.051° 8.583° 9.758"°  107.047"™ 75% C+25% M

C and M: are Cow pea and Common millet, respectively

MJ}WU))‘)MML:}}!QM)QL@Q}MM}C

(P<e/40) 105 S5l O30T ool (5ol ime 3l S nde b SO 3l (gl (sla ,Klie O gie 5o 3
The means followed by the same letters in each column are not significantly different based on Dunkan test (P<0.05)
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Table 7. Mean of studied traits in cow pea in each group.
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Fig. 2. Dendrogram obtained from the analysis of cow pea in intercropping with common millet in terms of all
studied agronomic traits.
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Table 8. Analysis of variance of soil nitrogen in common millet intercropping with cow pea.
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# ns

™, ** and * Non significant and significant at P<0.01 and 0.05, respectively
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Table 9. Effect of in common millet intercropping with cow pea on soil nitrogen.

(-Lﬁ)i) JL}- dj}j::.l
Soil nitrogen (%)

bogoes S cnd
Intercropping ratio

0.015°¢
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0.031°
0.028"
0.030™
0.023¢

0.023¢

100% M

100%M+25%C

100%M+50%C

100% C

25% M+100% C

25%M+75% C

50%M+100% C

50% M+50% C

75% M+25% C

C and M: are Cow pea and Common millet, respectively
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The means followed by the same letters in each column are not significantly different based on Dunkan test (P<0.05)
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Table 10. Analysis of variance of Land equivalent ratio in common millet intercropping with cow pea.
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Total cow pea common millet
k% ‘ -
0.141 0.003™ 2 NS
Replication
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Intercropping ratio
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™, ** and * Non significant and significant at P<0.01 and 0.05, respectively
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Table 11. Effect of in common millet intercropping with cow pea on Land equivalent ratio.

el Sl e

Land equivalent ratio

bglse cliS s

Intercropping ratio
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Total Cow pea common millet

1.76° 0.872 0.90 100%M+25%C
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1.72° 071" 1.01% 50%M+100% C
2.032 0.82® 121%® 50% M+50% C
2.15° 0.912 1.24°2 75% M+25% C

C and M: are Cow pea and Common millet, respectively
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