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Application of a biphasic pattern for describing dry matter partitioning between

leaf and stem in soybean (Glycine max L.) cultivars
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Table 1. Average of monthly maximum and minimum temperatures and total rainfall during the growing season

of soybean in the first experiment (2006)

S5k
Month obe Rainfall (mm) Tmin ("\C) Tmax ("C)
May Cigms )| 27.9 16.0 26.9
June sls & 10.0 22.2 335
July % 3.8 24.0 325
August 3150 0.0 24.0 36.0
September By 10.3 20.4 31.1
October e 39.4 17.4 28.4

(F41) 35 2lesT 55 b gw olS iy 0553 55 S,k gmzmn 3 Jildo ST (slales lale GSbe Y J g

Table 2. Average of monthly maximum and minimum temperatures and total rainfall during the growing season

of soybean in the second experiment (2012)

Sk
Month ols Rainfall (mm) Tmin (°C) Tmax (°C)
May EPREY| 11.9 17.8 30.9
June sls = 39.4 21.5 33.0
July 5 136.9 23.8 31.7
August 31540 6.0 241 35.0
September ) 37.0 20.4 30.8
October " 93.9 15.7 28.0
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Fig. 1. Dry matter accumulation in Sahar and Katool soybean cultivars. Second experiment (2012)
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Table 3. Prediction of dry matter accumulation coefficients (wmax, k and tm) for tow cultivars of soybean in

plant density treatments

b e ¢! oS5 wmax+SE
Soybean cultivars  Plant density g.m? k+SE tm+xSE  RMSE (g.m?) R?
Sahar
53 1371+68  0.091+0.02 65+2.51 207 0.96
44 1041+48  0.1140.02 64+2.21 157 0.96
31 86660 0.08+£0.02 67+3.58 154 0.94
25 652+51 0.13+0.05 65+2.83 133 0.95
22 581+25 0.19+0.05 67+1.34 76 0.95
18 478+33 0.18+0.07 65+2.22 97 0.90
17 506+33 0.19+0.08 66+2.40 99 0.90
15 486+43 0.06£0.01 69+4.88 67 0.96
13 341+68 0.43£0.17 64+1.32 40 0.97
11 252+26 0.23£0.14 65+3.10 84 0.77
6 201+29 0.15+0.11 66+4.84 78 0.69
Katool
61 1296459  0.1240.28 60+2.22 224 0.94
44 1224+125 0.06+£0.01 72+5.58 190 0.95
34 691+31 0.11+0.02 56+2.35 118 0.95
15 445+59 0.05+£0.01 76+7.29 72 0.93
=
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Fig. 2. Partitioning of dry matter in soybean plant (cv. Katool) in 44 (A) and 61 (B) plant.m?. Second experiment (2012)
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Fig. 3. Relationship between cumulative leaf dry weight and total dry matter (planting to Rs growth stage) in

Sahar and Katool soybean cultivars
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Fig. 4. Relationship between cumulative stem dry weight and total dry matter (planting to Rs growth stage) in

Sahar and Katool soybean cultivars
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Table 4. Coefficients by and by, X, for total dry matter against leaf dry weight in soybean. RMSE is root mean

square error and R? is coefficient of determination

bitse Xotse batse RMSE R?

Total cultivars and plant densities s S5 5 06,1 p saze  0.59£0.02 139426.23 0.48+0.01 10.86 0.99
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Table 5. Coefficients by and by, Xo between the total dry matter against stem dry weight in soybean. RMSE is

root mean square error and R? is coefficient of determination

bitse Xotse bytse RMSE R?

Total cultivars and plant densities s S5 5 6,1 5 sazes

0.410.02 125+26.18 0.52+0.01 10.68 0.99
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Application of a biphasic pattern for describing dry matter partitioning between
leaf and stem in soybean (Glycinemax L.) cultivars

Nehbandani, A.R.?, A. Soltani?, E. Zeinali?, S. Raeisi* and R. Najafi®

Abstract
Nehbandani, A. R., A. Soltani, E. Zeinali, S. Raeisi and R. Najafi. 2016. Application of a biphasic pattern for describing dry

matter partitioning between leaf and stem in soybean (Glycine max L.) cultivars. Iranian Journal of Crop Sciences. 18(1): 76-

87. (In Persian).

Recent studies have shown that dry matter partitioning between leaf and stem in vegetative growth satges of
crops follows a biphasic pattern. The purpose of this experiment was to calculate biphasic pattern coefficients
that describe the partitioning of dry matter between leaves and stems of soybean cultivars under irrigation
conditions and assessment of the stability of these coefficients for different cultivars and and plant density. Two
field experiments were conducted in the Research Field of Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran in 2006 and 2012 cropping seasons. In the first experiment, seed of cultivar
Sahar was deteriorated in different times then sown. In the second experiment, two soybean cultivars (Sahar and
Katool were sown in four densities (15, 30, 45 and 60 plant.m?). Stem and leaf dry weights were measured every
10 days. From emergence to first-seed stage (R5), a biphasic pattern for allocation of dry matter between leaves
and stems was observed. In the lower amount of total dry matter, 59% and 41% of dry matter produced was
allocated to leaves and stems, respectively. Also, the mean value of 132 g.m2 of dry matter in turning point
between these two phases was determined. There were not significant differences between soybean cultivars for
biphasic pattern of dry matter partitioning, and this pattern described the observed variations. Thus, it can be
concluded that dry matter partitioning between leaves and stems in the termination of leaf production stage on

main stem of soybean followed a biphasic pattern.

Keyword: Partitioning of dry matter, Plant density, Simulation model and Soybean.
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