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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 B 10.3 20.4 31.1
October e 39.4 17.4 28.4
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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 1371468  0.09+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 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

o S il (e () 6855 a2ils 5|
I Ojme &S5 Ol ety S 5 sl 35000 5
oo L 3950 ezl L (F) iS5 s
S oS ol ()lHan I a8 ely50lS 55 035 53
PRGN N SO S ) O gy A T g
9 Aed (i 09 8 Sl gmme Sl Laaslw
S lols Y5 53 055,55 pazd S S I
.(Soltani and Torabi ,2009) &ul (Caiw) YU u>

«(Soltani et al., 2006) ol ,L e 5 Slal .

OlLSea 5ok isv g (Maddah, 2006) —
o3 a5 0L 8l (Bakhshandeh et al., 2011)
s S sl abasly ol 5150 >}'>=;3(=fo; S
ke 3 Y5 4 glal e 53 6 S el 3l eslizul
sy Ay Sl iy Ll (B (V) iy o laias
gé%wobueug&w(éb)éfj)

oS ol sa slapldsl b3 55 o o3ls jolazs| Lasila


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.6.5
https://agrobreedjournal.ir/article-1-610-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-24 ]

[ DOR: 20.1001.1.15625540.1395.18.1.6.5 ]

"o g 6 sl e 55 6 SISl eslizal "

G_MMU}_A&LU'T,;,;ML;L&‘.S\J_:J
aw\&_&uucﬁw,;@ﬁ\ﬁy
3 plislan g 4 Sl 5 B s s (6l s
b Ol 5l g5 Crao s 5 A onls 251 oS5
e:L»WJ:;Q‘};;O\j@J\ﬁ@uwa
g b ade 0 U a5 LacS 1 o oSt
jlgy)>(4\>ouﬁtjj;:R5)w|du,aefﬁ
S el el S o (63 o 33 (55
)géujfj_i«_g&_.:sul_nw%ﬂ
ad> 0 gl 9 FY 508 g a o Jylad> s
)luﬁ.uTg;.wv\g.\.\apM,?Agf_gj:ppa
i 4 Olge 5 e e 53 05 WY L e
53 ol s 8 s 8 dlos dl o 53
Ay 8 K513 Bl (S5 085 Wb G
S ST Y WY GO PR - B P gt W g
o3 5 by gilwas gladde 55 Ol 5 o0 ShlesT

.J; oslazl b g

References

S8 L s (Puri et al., 2013) O, Kan 5 <)
Jrlsl 53 &8 oSist osle g Oljpe 5 s S
LoaS sy d w3 #V LS PR oy sy b
@,_,:wf,;,a_:‘stiyl_foujg.mf
Sl polie ol iduy Lo DYV B YA 4 as e
Pl dFAUYA (o by s sl js sln
J'\L;u«f:}gwﬁwtb?&ﬁ@:;bﬁt;ﬁ
il LadS s oSt esle g 2alS
Wb oL gy b i b bl 4 ¢St 03le oliazs|
3345 Sl 0313 OLES 55 Slidosd pl ol .o
«(Turpin et al., 2002) ML «(Singh, 1991) 5 43
«(Muchow et al., 1993) ( Ahe2aLs g 5 ibe b 5
ojja‘_])_b)>4§‘_,ujefﬂ4.{&_&>'-aal_aw

.>ﬁb~:b~ J}b))é[f&j)

S 5 o
b g (u)\&,{dﬂ: ol JiiLajTQ_i‘ @L‘J

oslawl 3590 @b

Ahmadamini, T., B. Kamkar and A. Soltani. 2011. The effect of planting date on partitioning coefficient in

some species of wheat. Electronic J. Crop Prod. 4: 131-150. (In Persian with English abstract).

Bakhshandeh, E., A. Soltani, E. Zeinali, M. KalateArabi and R. Ghadirian. 2011. Evaluation allometric

growth relations and leaf growth characteristics in bread and durum wheat cultivars. Iran. J. Crop Sci. 13:

642-657. (In Persian with English abstract).

El-Darier, S., M. Hemada and L. Sadek. 2002. Dry matter distribution and growth analysis in soybean sunder

natural agricultural conditions. Pak. J. Biol. Sci. 5: 545-549.

Ghadirian, R., A. Soltani, E. Zeinali, M. KelateArabi and E. Bakhshande. 2011. Evaluation of nonlinear

regression models for the analysis of wheat growth. Electronic J. Crop Prod. 4: 78-55. (In Persian with

English abstract).

Giunta, F., R. Motzo and M. Deidd. 1993. Effect of drought on yield and yield components of durum wheat

and triticale in Mediterranean environment. Field Crops Res. 33: 339-499.

Jabbari, F., A. Ahmadi and M. Puryousef. 2010. Investigate RGR and allocation of assimilates in wheat

varieties resistant to drought. New Agric. Technol. 4: 41-58. (In Persian with English abstract).


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.6.5
https://agrobreedjournal.ir/article-1-610-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-24 ]

[ DOR: 20.1001.1.15625540.1395.18.1.6.5 ]

A0 Hlgr ) oslad cpaitoms o Kol o5 psle Al

Lak, S., R. Danaifar and M. Sharafizadeh. 2013. Effect of seed deterioration and plant density on yield and
yield components Wheat in climate Chamran Khuzestan. J. Plant Physiol. Agron. 5: 41-58. (In Persian with
English abstract).

Maddah, M., A. Soltani, B. Kamkar and E. Zeinali. 2008. Physiology A comparison of wheat and pea: LAI,
receive and use of radiation and distribution of dry matter in the leaf. J. Agric. Sci. Natur. Resour. 15; 55-45.
(In Persian with English abstract).

Malek, M. M., S. Galeshi, A. Zeinali, H. Ajamnorozi and M. Malek. 2012. Investigation of leaf area index,
dry matter and crop growth rate on the yield and yield components of soybean cultivars. Electronic J. Crop
Prod. 5: 1-17. (In Persian with English abstract).

Monajem, S., A. Ahmadi and V. Mohammadi. 2010. Effects of drought stress in reproductive stages on photo
assimilates partitioning of rapeseed (Brassica napus). Electronic J. Crop Prod. 3: 163-178. (In Persian with
English abstract).

Muchow, R. C., M. J. Robertson and B. C. Pengelly. 1993. Accumulation and partitioning of biomass and
nitrogen by soybean, mungbean and cowpea under contrasting environmental conditions. Field Crops Res.
33: 13-36.

Nehbandani, A., A. Soltani, E. Zeinali, S. Raeisi, and R. Najafi. 2013. Allometric relationships between leaf
area and vegetative characteristics in soybean. International Journal of Agriculture and Crop Sciences. 6:
1127-1136.

Penning de Vries, F., D. Jansen, H. Ten Berge, A. Bakema. 1989. Simulation of Ecophysiological Processes
of Growth in Several Annual Crops. Simulation monograph 29, Pudoc, Wageningen and Hnternational Rice
Research Institiue, Manila.

Pourreza, J., A. Soltani, A. Rahemi, S. Galeshi and E. Zainali. 2008. Investigation of dry matter partitioning
amount between different organs in chickpea (Cicer arietinum). J. Agric. Sci. Natur. Resour. 14: 163-178.
(In Persian with English abstract).

Puri, K., E. Zeinali and E. Golchin. 2013. Effect of distance between the rows of dry matter accumulation and
distribution of faba bean (Viciafaba). Iran. J. Field Crops Res. 11: 524-531. (In Persian with English
abstract).

Razmi, N. 2010. Effect of sowing date and plant density on some agronomic characteristics, grain yield and its
components in soybean genotypes in Moghan region. Seed Plant Prod. J. 26: 403-418. (In Persian with
English abstract).

Singh, P. 1991. Influence of water deficit on phenology, growth and dry matter allocation in chickpea. Field
Crops Res. 28: 1-15.

Soltani A., M. J. Robertson, Y. Mohammad-Nejad and A. Rahemi-Karizaki. 2006. Modeling chickpea

growth and development: Leaf production and senescence. Field Crops Res. 99: 14-23.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.6.5
https://agrobreedjournal.ir/article-1-610-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-24 ]

[ DOR: 20.1001.1.15625540.1395.18.1.6.5 ]

"o g 6 sl e 55 6 SISl eslizal "
Soltani, A. 2007. Use of the SAS Statistical Analysis Software. Jahade-e-Daneshghahi Mashhad Press
(In Persian).
Soltani, A. and B. Torabi. 2009. Crop modeling (case studies). Jahade-e-Daneshghahi Mashhad Press
(In Persian).
Turpin, J. E., M. J. Robertson, N. S. Hillcoat and D. F. Herridge. 2002. Fababean (Vicia faba) in Australia’s
northern grains belt: canopy development, biomass and nitrogen accumulation and partitioning. Austr. J.

Agric. Res. 53: 227-237.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.6.5
https://agrobreedjournal.ir/article-1-610-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-24 ]

[ DOR: 20.1001.1.15625540.1395.18.1.6.5 ]

A0 Hlgr ) oslad cpaitoms o Kol o5 psle Al

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.m 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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