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ABSTRACT
A field experiment was carried out as a randomized complete block design with four replications to
investigate the agronomic traits and grain yields of sesame and soybean intercropping at Research Farm
of Sari Agricultural Science and Natural Resources University for two years (2018-2019). The mixing
ratios were 25:75, 50:50, 75:25 (soybean: sesame, respectively), and monoculture of two crops. Results
showed sesame monoculture had the highest branches and capsules per plant. In the Soybean crop, the
mixing ratio of 50:50 was more successful in producing the branches and pods per plant than other
mixing ratios. Also, sesame and soybean monocultures had the highest grain yield with an average of
2077.43 and 4365.32 kg. ha, respectively,. The mixing ratio of 50:50 and 75:25 (1.17 and 1.01 in
average, respectively) had higher LER than one. Finally, the more significant contribution of
complementary effect (83.98 %) and selective effect (76.73 %) on grain yield at 50:50 and 75:25 mixing
ratio increased the productivity of the intercropping system, respectively. Meanwhile, the little increase
in efficiency in the 75:25 mixing ratio was related to the 76.73% contribution of the selective effect and
the competitive dominance of soybeans in the intercropping.
Keywords: Complementarity effect, LER, mixing ratio, number of pods, selection effect.
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Table 1. The chemical and physical properties of the experimental soil

v Depth  Sand  Silt  Clay Soil JOM( INC P20s( el EC ’
- (cm) %( W %C Texture % Wl mg kgt mgkg?  dS.m( P
1397 0-30 28 39 33 cL 1.21 0.06 13 95 0.51 8.04
1398 0-30 26 40 34 T 1.83 0.09 4 163 0.61 7.74
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Table 1. Variance analysis (mean squares) of different soybean and sesame intercropping ratio effects on

on morphological traits, yield and yield components of sesame

SOV df Plant height No. of branch No. of capsules 1000 -grain Grain yield (kg.
UL H -1
(cm) per plant per plant weight (g) ha™)
Year 1 5565.12 0.03 1582.03 1.67 75152.72
Rep (year) 6 63.81 0.28 20.82 0.08 18147.56
Treatment 3 1692.92 ™ 10.77 ™ 7339.11 ™ 0.45™ 5400568.59 ™
Treatment x Year 3 64.21™ 0.18™ 83.53™ 0.03™ 6740.06 ™
Residual 18 114.81 0.24 81.48 0.06 11168.
Total 31 428.58 1.26 820.71 0.15 535709.44
CV (%) 7.64 19.79 12.27 6.89 9.25

** % ng
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Table 2. Variance analysis (mean squares) of different soybean and sesame intercropping ratio effects on
on morphological traits, yield and yield components of soybean
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SOV df Plant height No. of branch No. of pod 1000 -grain Grain yield

e (cm) per plant per plant weight (g) (kg. ha!)

Year 1 40.12 0.89 552.77 196.35 1488798.07

Rep (year) 6 14.81 0.25 127.92 696.95 283614.45
Treatment 3 45337 12.26 ™ 4398.47 ™ 1127.06 ™ 16025266.73

treatment x Year 3 8.98 ™ 043" 44479 ™ 70.27 ™ 96353.77 ™

Residual 18 13.62 0.17 116.27 133.64 285054.21

Total 31 56.71 1.17 578.81 334.70 1828591.04

CV (%) 6.27 15.07 14.28 5.90 16.28
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Table 3. Mean comparisons of morphological traits and yield components in different soybean-sesame
intercropping ratios

Sesame Soybean
mixing ratio 1000 -
(Soybean- Plant height No. of No. of rain Plant No.of o ofpod 1000 - grain
Sesame) (cm) g branch per capsules vgeight height Branch per plg)nt weightg ©
plant per plant © (cm) per plant
0100 121.37 3.62 96.63 4.07 ] ] ] ]
' c+12.80 a+0.74 a+10.75 a+0.37
25 75 136.37 331 95.62 3.66 55.37 1.92 62.04 186.08
’ b+19.94 a+0.46 a+18.05 bc+0.23 b+3.37 b+0.71 b+18.05 b+18.37
5050 151.37 1.87 69.62 3.78 49.92 4.54 109.83 191.86
: a+17.22 b+0.35 b+11.09 b+0.25 c+5.12 a+0.94 a+11.09 b+15.94
75 25 152.37 1.18 32.25 351 64.81 2.37 70.87 213.15
: a+17.73 c+0.26 c+12.62 c+0.47 a+3.03 b+0.58 b+12.62 at4.57
100 0 ) 65.37 2.01 59.12 192.07
’ a+3.15 b+0.53 b+18.05 b+19.57
LSD 11.25 ** 0.52 ** 9.48 ** 0.26 ** 1.85 ** 0.43 ** 11.33 ** 12.14 **
C.V (%) 7.63 19.79 12.27 6.89 6.28 15.06 14.28 5.91
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*and **: Significant at 5% and 1% of probability levels, respectively. Means followed by the same latter(s) in the same column are
not significantly different (LSD 5%). Values are means+standard deviation (X+SD)
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Table 4. Mean comparisons of grain yield in different soybean-sesame intercropping ratios

mixing Sesame Soybean
ratio Actual Expected Actuiillc?ram Actual grain Expected Actuizllé;ram Total grain yield
(Soybean- grain yi_?ld grain yigld Eipectéd yield_1 grain yigld Eipectéd (kg.ha-1)
Sesame) (kg.hat) (kg.hat) vield (kg.ha™) (kg.ha) yield
. 2077.43 2077.43 c
0:100 "+166.92 24166.02 - - 2077.43 °£166.92
. 1516.75 1558.07 1228.93 1138.52 b
25:75 b+139 86 b4125 19 -2.65 ¢4+232 96 44208 16 +7.94 2745.67°+292.14
. 763.87 1038.71 3480.17 2277.03 a
50:50 ©£95.29 °+83.46 -26.49 b+465.46 °+416.33 +5283 4244.05'+483.44
. 210.99 519.35 4040.32 3415.55 a
75:25 43733 14173 -59.37 4667 544 b4624 49 +18.29 4251.31°+653.79
. 4368.32 4368.32 .
100:0 - - - 24716.61 4716 61 - 4368.32 2+716.61
LSD 52.84™ 52.81™ - 560.84 ™ 437.15™ - 509.70
C.V (%) 9.25 3.87 16.28 14.86 13.96
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*and **: Significant at 5% and 1% probability levels, respectively. Means followed by the same latter(s) in the same column are

not significantly different (LSD 5%). Values are means+standard deviation (X+SD)
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Figure 1- Effect of Sesame and Soybean competition on the mean grain yields in different intercropping
ratios in two years (®: Actual grain yield of sesame, O: Actual grain yield of soybgan, ¥ : Total actual
yield of sesame and soybean in intercropping, A Expected of grain yield in sesame, B: Expected of grain
yield in soybean)
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Table 5. Effect of intercropping ratios on the soybean - sesame intercropping efficiency

mixing ratio

Selection

(soybean- Li Li LER CR CR Net effect Complementarity effect
sesame) seasame soybean seasame soybean (NE) effect (CE) (SE)
75:25 0.08 0.93 1.01 0.28 3.64 455.72 106.05 349.66
50:50 0.37 0.80 117 0.46 2.18 1021.16 551.19 469.97
25:75 0.67 0.28 0.95 244 1.27 95.52 46.97 48.55
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