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Effect of replacement ratios on plant traits and seed quality properties
in intercropping of soybean (Glycine max L. Merr) and niger
(Guizotia abyssinica Cass.)
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Fig. 1. Mean of air temperature and rainfall at the experiment site (2018 and 2019)
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Table 1. Physical and chemical properties of the soil at the experiment site
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Fig. 4. Oil yield of soybean and niger in intercropping ratio treatments

Vertical bars represent the standard error
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Table 2. Mean comparison of seed oil content of soybean and niger in intercropping ratio treatments
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75:25 35.7ax1.49 42.7 b+0.85 22.7 a+0.75
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Table 3. Mean comparison of oil yield of soybean and niger in intercropping ratio treatments
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100:0 - 1146.8a+113.42 - 1078.7a £75.75
LSD (0.05) 26.04 ** 191.86 ** 41.70 ** 80.30 **
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Table 4. Mean comparison of crude protein yield of soybean and niger in intercropping ratio treatments
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Fig. 5. Crude protein yield of soybean and niger in intercropping ratio treatments

Vertical bars represent the standard error
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Table 5. Mean comparison of seed yield of soybean and niger in intercropping ratio treatments

b ies 228 gl Niger oluols Soybean .
Intercropping ratios  ois odslie s Shee otd fo i 3 Slas sddodalins Shee  odd it 5 Shes §yoms
(Soybean-Niger) Actual yield Expected yield Actual yield Expected yield Total
0:100 462.3a+125.59  462.3a+125.59 - - 462.3e+125.59
25:75 352.5b+97.05 346.7b+94.19 2333.10+439.46  1241.3d+190.14 2685.7d+486.21
50: 50 272.7c+87.77 231.1c+62.79 3432.6c+734.48  2482.6c+380.29 3705.3cx777.91
75:25 151.1d+48.51 115.5d+31.39 4021.6b+593.83  3723.9b+570.44 4172.7b+626.27
100:0 - - 4965.2a+760.59  4965.2a+760.59  4965.2a+760.59
LSD (0.05) 53.09™ 25.68™ 423.14™ 159.52™ 375.78"™

Lo ys oSS 5 g bl b 53 s gne 5 13 an b S e 5T NS
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively
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e 51kl Col il b e
Means in each column followed by similar latter(s) are not significantly different at 5% probability level, using LSD test.
Values are meanszstandard deviation
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Table 6. Mean comparison of intercropping efficiency indices of soybean-niger in intercropping ratio treatments
(L pomolimdtls) LiS7 Glaci

bglses o8 G5 gla e ls ol& Planting ratios (Soybean-Niger)
Intercropping efficiency indices Crop 75:25 50:50 25:75
Soybean t,. 0.81 0.69 0.47
LER e Gl Niger oL.ols 0.33 0.59 0.76
Total see 114 1.28 1.23
Net Effect oale 51 33320 99155  1097.63
Complementarity Effect S 5t 392.08  756.22  656.02
Selection Effect ol 5 -58.88 23533 441.61
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Effect of replacement ratios on plant traits and seed quality properties
in intercropping of soybeans (Glycine max L. Merr) and niger
(Guizotia abyssinica Cass.)

Namdari, M.}, R. Abbasi?, H. Pirdashti® and F. Zaefarian*

ABSTRACT

Namdari, M., R. Abbasi, H. Pirdashti and F. Zaefarian. 2022. Effect of replacement ratios on plant traits and seed quality
properties in intercropping of soybeans (Glycine max L. Merr) and niger (Guizotia abyssinica Cass). Iranian Journal of Crop
Sciences. 23(4): 373-389. (In Persian).

A field experiment was conducted to evaluate the competition of soybean intercropped with niger in different
planting ratios using randomized complete block design with four replications at Sari agricultural sciences and
natural resources university in 2018 and 2019. The intercropping ratios were 0:100, 25:75, 50:50, 75:25, and
100:0 (soybean:niger, respectively) using the replacement series. Results showed that intercropping significantly
affected plant height, total dry matter accumulation at different growth stages, seed yield, oil, and crude protein
yield of both crops. The highest plant height of soybean and niger was obtained in sole cropping of soybean and
75:25 planting ratio, respectively. The impact of competition on total dry matter accumulation up to 90 days after
planting was positive and complementarity effect that changed to mutual cooperation after this stage. In addition,
oil yield and crude protein yield of soybean and niger seeds in planting ratios were higher than niger (100: 0) and
less than soybean in the sole cropping of soybean (100: 0). The maximum amounts of LER (1.28 and 1.23) were
obtained in 50:50 and 75:25 intercropping ratios, respectively. Results showed that the complementarity effect
between niger and soybean on seed yield in all intercropping ratios was greater than the selection effect. The
increases in seed yield in intercropping ratio 50:50 and 25:75 was due to the largest share of the complementarity
effect (76.2% and 59.7%, respectively) in seed yield. Therefore, selecting niger as a companion species in

intercropping with soybean would lead to mutual cooperation relationship and mitigate the effect of competition.

Key words: Mutual cooperation, Complementarity effect, Selection effect, Land Equivalent Ratio and

Soybean
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