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(Sorghum bicolor) (Glycine max)

Assessment of soybean (Glycine max) and sorghum (Sorghum bicolor)

intercropping by using reciprocal model of yield
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Fig. 1 Trend of variation in the reciprocal of Soybean (Glycine max) seed yield per plant and shatter

cane (Sorghum bicolor) densities at soybean densities 20 (& - - - - &), 30 (Cm——0),
40 (A------ A),and 50 (A A)plants/m’
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Fig. 2 Trend of variation in soybean (Glycine max) seed yield per unit area and shatter cane density (Sorghum bicolor) at
soybean densities 20 ( m H), 30 (Oevarnnsnnss &), 40 (A= — —A), and 50(A
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Table 1. Applied equations for calculation of reciprocal of soybean yield

A) plants/m?

per- plant at different densities of shatter cane

(prre > $8) bym oS15 (Ve 5) s Sas 8o Uslan ok i T
Soybean density (plants/m?) Equation of yield reciprocal R’adj
20 1/W=0.13222+0.013962ds 0.88
30 1/W=0.17678+0.016268ds 0.89
40 1/W=0.19788+0.018306ds 0.92
50 1/W=0.2825+0.030826ds 0.76
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Table 2. Applied equations for calculation of soybean yield at various densities of shatter cane

(grre 263 by o515 (grre 020 8) 3 Shes Uslas c.k.ﬁ:c.:».ajrz
Soybean density (plant/m?) Equation of yield (gr/m?) R’adj
20 Y =20/(0.13222+0.013962ds) 0.88
30 Y =30/(0.17678+0.016268ds) 0.89
40 Y=40/(0.19788+0.018306ds) 0.92
50 Y= 50/(0.2825+0.030826ds) 0.76
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Table 3. Applied equations for calculation of reciprocal of soybean yield per-plant at different

densities of soybean

(prse 2363 5 33 oS5 0765 5 Shas Bslas Al s T
Shatter cane (plant/m?) Equation of yield reciprocal (1/gr) R’adj
0 1/W = 0.06219+0.00391dsy 0.9
4 1/W=0.29215-0.01022dsy+0.00025dsy” 0.94
8 1/W=0.36085-0.0133dsy+0.00034dsy* 0.86
12 1/W=0.29215-0.0165dsy+0.00038dsy* 0.76
)
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Fig. 3. Trend of variation in the reciprocal of Soybean (Glycine max) seed yield per plant and
soybean density at shatter cane (Sorghum bicolor) densities 0f 0 (A m———4A ), 4 (Arieireenne A),
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Fig. 4 Trend of variation in the reciprocal of Soybean (Glycine max) seed yield per unit area and
soybean density at shatter cane (Sorghum bicolor) densities of 0 (Am———aA), 4 (A.ceuueeeen A),
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Table 4. Applied equation for calculation of soybean yield (gr/m?) of
different densities of soybean

(pri 3363 .5 30 oS5 (e 53 0 5) 5 Shas Balas Sl e T
Soybean density (plants/m®) Equation of yield (gr/m?) R?adj
0 Y = dsy / (0.06219+0.00391 dsy’) 0.88
4 Y =dsy / (0.29215-0.01022dsy+0.00025dsy?) 0.89
8 Y = dsy / (0.36085-0.0133dsy+0.00034dsy?) 0.92
12 Y = dsy / (0.50604-0.0165dsy+0.00038dsy?) 0.76
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Table 5. Estimation of reciprocal of soybean yield per plant and shatter cane

biomass per plant (1/W)
el i G680y p JHIG o @IS 00 JEIS s EACPRGPRT R P
Response variable 1/W Intraspecific Intraspecific Competitive S ] RECN
interference interference ability R’adj Probability
coefficient (1/gr.m?)  coefficient (1/gr.m?) level
Ve S s 57 S5 5 Shoe o Se 0.01987 0.0079 0.4 0.81 0.00001
Reciprocal of soybean yield
per plant (1/gr)

Ve by 5y &5 ey oS 0.00014 0.00076 5.23 0.78 0.00001

Reciprocal of shatter cane

biomass per plant (1/gr)
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Figure 5. Three dimensional plot of the combined effects of soybean and shatter cane

densities on the reciprocal yield of soybean
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Assessment of soybean (Glycine max) and shatter cane(Sorghum bicolor)
intercropping with using of reciprocal model of yield

Raee. Yl., K. Ghasemi-Golozaniz, A.J avanshir3, H. Aliari*
and S. A. Mohammadi’

Abstract

A field study was conducted to evaluate the effects of shatter cane and soybean densities on soybean seed
yield, and to quantify interspecific and intraspecific interference coefficients. The relationship between soybean
seed yield per plant and shatter cane density at different densities of soybean and also with soybean densities at
different densities of shatter cane is well described by the reciprocal model. Soybean seed yield per unit area
decreased with increasing shatter cane densities. The highest yield loss (57%) was related to 50 and 12 plants/m’
of soybean and shatter cane densities, respectively. Optimum soybean densities on the basis of maximum
soybean seed yield per unit area at 0, 4, 8, and 12 plants/m2 of shatter cane were achieved at 50, 34, 32, and
36plants/m”. The combined effects of soybean and shatter cane densities showed that shatter cane was a stronger
competitor than soybean, as a shatter cane plant was equal to 2.5 soybean plants, based on soybean seed yield. In
contrast, a soybean plant was equal to 0.18 shatter cane plant, on the basis of shatter cane biomass. It was,
therefore, concluded that the superior competitor was mostly affected by intraspecific interference, but the

weaker competitor was mostly affected by interspecific interference.

Key words: Soybean, Shatter cane, Competition, Reciprocal model of yield, Seed yield, Biological yield.
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