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Table 1. Analysis of variance for the effect of intercropping ratio series with sweet corn on yield and component yield
of bean varieties

a> 40 S ySlos S BME oluss S &ld Sl s -
P el T Wl s Shas il ) 3 &l %o (439
&ols . S 59gw 2 &g ae 100-seed
S.O.V. Seed yield Harvest .
df Biological yield index Pod no.plant* Seed no.pod™* weight
)“& 9121 ns 5211 ns 13.18 ns 1.76 ns 0.04 ns 0.10 ns
Replication
R) bylro ot Zond 3 524697 ** 7898430 ** 5.77 ns 22321 ** 4,33 %* 53.36 **
Intercropping ratio (R)
M Ll o8, 1762634 11470613 %% 145477 ** 262.11 ** 26.88 ** 47.64%*
Bean variety (V)
R*V 12 27634 ** 963659 ** 22.77 ns 3.73ns 1.26 * 1.24 ns
s 38 2824.54 31413.69 14.89 3.98 0.47 8.49
Error
(00,2) Syl o 2 11.67 10.64 12.85 9.15 9.08 8.11
CV (%)
R 0.97 0.98 0.92 0.92 0.88 0.53

doye w9 S Jleiml zohaw o o Jixe lo pae ué oS Sy ik g s NS

ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Table 2. Mean comparison for effect of yield and yield components of bean affected by intercropping ratios
with sweet corn

) il 8 ySlos S5 g 0 ySlos cblop sl 10 G slass ailo ofus Ald w39
o lens (@i py®)  (&yoyia 3 psS) (o) o B 5 (#55)
Treatments Seed yield Biological yield - A Seed 100-seed weight
2 2 Harvestindex (%)  Pod no.plant 1
(9.m™) (9.m™) no.pod @
R) bglse S slocans
Intercropping ratios (R)
25%C+75%B 165.75 b* 621.34 b 29.86 a 19.92¢ 75b 35.06 bc
50%C+50%B 117.81¢c 414.66 ¢ 30.66 a 22.38b 7.20b 36.48 ab
75%C+25%B 77.81d 274.01d 3037 a 269a 7.11b 3824 a
100%B 214.39a 796.15 a 29.25a 17.96 d 8.29a 33.86 ¢
V) Legd 0G|
Bean varieties (V)
ket 23423 a 1075.07 a 22718 cd 27.68a 9.64a 36.43 ab
Cowpea
Sees 156.88 b 348.45 ¢ 45282 2535 758 ¢ 34.2 be
White
é"e); 152.7b 414.98 b 38.07b 21.23¢ 8.21b 36.88a
= 91.11c 440.70 b 20.23d 17.75d 6.3d 33.62¢
Pinto
(shms 035 8478 ¢ 3535¢ 23.87¢ 16.94 d 5.93d 38.45a
Landrace
Lol o8, xboglsee cotS slacend Jilize 5l
Interaction of intercropping ratiosx bean varieties
100%B 3440 a 1647.73a 20393 def 23.7 de 10.26 a 34.2b-g
0,
bt 2;’5&%* 284.9b 1367.5b 21.14 def 26.600 cd 9.76 ab 35.5a-g
Cowpea  5004C+50%B 190.0d 822.0¢c 23.20 def 28.6 abc 9.41 abc 36.6 a-f
75%C+25%B 118.0 fg 463.03 efg 25.6d 31.80 a 9.11 b 39.4a
100%B 156.4 ¢ 687.0d 23.15 def 15.1 gih 7.97 de 31.6¢
0,
RV 2;’5&%)' 95,03 fgh 501.3 ef 18.96 f 16.8 gih 6.12 gh 32.100 fg
White  5005C+5006B 70.0 ijk 328.5 hi 21.31 def 18.30 fgh 5.6h 34.4 b-g
75%C+25%B 43.0k 246.0 ijk 17.48 f 20.80 ef 5.48 h 36.4 a-g
100%B 108.03 fgh 433.0 fg 24.94 de 12.8] 5.43 h 37.2a-e
0,
5ord i 91.0 ghij 381.0 gh 23.88 de 14.8j 56h 37.9 a-d
Red 50%C+50%B 75.03 ij 320.0 hi 23.44 def 17 ghi 5.93 gh 38.7ab
75%C+25%B 65.03 jk 280.0 ij 23.21 def 23.2e 6.77 fg 40a
100%B 2270¢c 665.03 d 34.14c 17.3 ghi 9.26 abc 33.8¢-g
0,
s 2;’5&%' 174.8 de 471.87 efg 36.97 be 18.4 fg 8.37 cde 36.4 a-g
Pinto 50%C+50%B 126.0 f 329.0 hi 38.40 bc 21.3ef 7.77 def 38.3a-C
75%C+25%B 83.0 hij 194.03 k 42.78 ab 27.9bc 7.42 ef 39ab
100%B 236.5¢ 548.0 e 43.1ab 20.9 ef 8.56 cd 325e-g
0,
sy CH 183.0 de 385.03 gh 4832a 23e 7.67 ef 33.4 d-g
Landrace  5096C+50%B 1280 f 2738 ijk 46.94 a 26.7 cd 7.27 ef 34.4b-g
75%C+25%B 80.0 ij 186.97 k 42.78 ab 30.78 ab 6.8 fg 36.4 a-g

P 1-0) 95,5 LSD 0051 sl 5 suoyo g Jloiol gebans 3 (6 o cins (s ,Lel DS ¢ ale 1o s 5 Cypim o 53 S i By syl (sloensiles 2
* Means with the same letter(s) in each column and for each factor have not significant different based on LSD test (p<0.05).
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Table 3. Analysis of variance for the effect of intercropping ratio series with bean varieties on yield criteria of
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Table 5. Effect of intercropping ratios of bean varieties with sweet corn on land equivalent ration
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Introduction

Conservation agriculture (CA) has been proposed as a set of principles that could help reverse
widespread soil degradation in the region and help farmers stabilize yields by mitigating the effects climate
variability. Though numerous questions remain on how CA practices might fit in a complex mix grain-
grazing farming systems, where limited land, cash and labor impose severe constraints on farmers’ options.
Intercropping is a CA approach that has been traditionally practiced in many parts of world and has some
advantages over monocultures. One of its obvious advantages may be to increase forage protein, the
principle being improvement of forage quality through the complementary effects of two or more crops
grown simultaneously on the same area of land. Intercropping supplies efficient resource utilization, reduces
risk to the environment and production costs, and provides greater financial stability, making the system
more suitable particularly for labor-intensive, small farmers. Morpho-physiological differences and
agronomic factors such as the proportion of crops in the mixture and fertilizer application regulate
competition between component crops for growth-limiting factors. Greater total uptake of nutrients and other
growth factors by the component crops in the intercropping is the primary cause of obtaining intercropping
advantage. Intercropping research studies involving a cereal and a legume have not considered the combined
effect of fertilizer application and plant population variation. Maize and beans are important food crops,
mostly grown by resource- poor farmers in complex and risky farming systems. Morgado & Willey (2003)
showed that competitive effect of intercrop beans on maize yields was high at higher plant populations.

Materials & Methods

In order to study the production potential and competitiveness of sweet corn and bean varieties, an
experiment was carried out based on a randomized complete block design with three replications in the
Agricultural Research Station, Ferdowsi University of Mashhad, during growing season of 2014-2015.
Treatments included different combinations of bean (B) and sweet corn (C): 25%B+75%C, 50%B+50%C,
75%B+25%C and bean varieties and their monoculture. Bean varieties consisted cowpea, white, red, pinto
and landrace and chase sweet corn. Studied criteria were yield components (pod number per plant, seed
number per pod and 100-seed weight), biological yield, seed yield and harvest index (HI) of bean and
biological yield, seed yield and HI of sweet corn and land equivalent ratio (LER).

Results & Discussion
The results indicated that effect of intercropping ratios were significant (p<0.05) on seed yield,
biological yield, HI, pod number per plant and seed number per pod and biological yield and seed yield of
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bean. The highest seed yield of bean was observed in 75%B + 25%C with 1675 g.m2 and the lowest was
related to 25%B + 75%C with 778 g.m2. The maximum seed yield was obtained in pinto (2342.33 g.m) and
the minimum was achieved in landrace (847.75 g.m). Seed yield of sweet corn in monoculture was higher
than intercropping ratios, but by increasing density in intercropping ratios with bean varieties it significantly
enhanced. The highest and the lowest seed yield in intercropping ratios were observed in 75%C + 25%B
with 7348.1 g.m? and 25%C + 75%B with 3466 g.m, respectively. In all combinations of intercropping
ratios LER was higher than 1, that it represents intercropping is better than monoculture. The maximum land
equivalent ratio was calculated with 1.47 for 25%B (landrace) + 75%C. The results showed that landrace
was competitive than other varieties.

Conclusion
The effect of intercropping ratios of sweet corn with bean landraces were significant (p<0.05) on seed

yield, biological yield, HI and yield components of the crops. The maximum seed yield was obtained in pinto
and the minimum was achieved in landrace. Seed yield of sweet corn in monoculture was higher than
intercropping ratios, but by increasing density in intercropping ratios with bean varieties it significantly
enhanced. According to the results, intercropping of plants of 25%B (landrace) + 75%C can be beneficial in
term of ecological management.

Key words: Competitiveness, Harvest index, Intercropping, Land equivalent ratio
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