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Seed Dry Matter Dynamic Accumulation and Yield Distribution in Different
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Abstract: Many soybean yield record have been created in Xinjiang oasis area for its favorable natural conditions,but a full
understanding of the physiological response, especially the seed dry matter accumulation ( SDMA ) under different cultivation
practice is lacking. We compared seed dry matter accumulation and distribution by different canopy layers( upper, middle and
lower, divided by averaged node number) and seed-fill stage ( former,middle and later) of three high-yield genotypes( Xindadou
1,Shidadou 1 and Heinong 40) under three nitrogen levels (0,180,360 kg + ha™' ) and two planting densities (15,30 x
10°plants - ha™') in the field near the experiment stations of Biology College in Shihezi University (44°20'N lat;88°03'E
long) . Dynamic changes of SDMA were extremely significant fitting for Logistic curve equation. The time of maximum SDMA
appeared later and the daily increasing rate at peaked SDMA was slower for lower layer, compared to middle and upper layer.
Seed yield were vertically concentrated in middle and upper layer( more than 90 percent) and horizontally concentrated in main
stem( more than 70 percent) . Nitrogen application significantly increased SDMA in middle and upper layer,but had no obvious
effect on lower layer. SDMA in middle and upper layer increased linearly with planting density, especially in later seed-fill
stage. Results suggest that optimal nitrogen and planting density mainly promoted SDMA in middle and upper layer, hence,in-
creased seed yield.
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Table 1

Seed dry matter accumulation in different layer of soybean plant

FHR A R ) W BAR R e RN A SR A

A N Logistic J7 2 Time of the maximum Seed-fill rate of the
Variety Canopy Logistic equation seed dry matter accumulation maximum accumulation
/Days after blossom /g« layer ™' - d 7!
HRE 5 1= JZ Upper Y =18.93398/(1 +1037. 627~ 48879 52.11 0.294
Xindadou 1 o Z Middle  ¥=20. 07374/ (1 +892. 672¢ ~ 1438939 52.44 0.207
T )2 Lower Y =21.44518/(1 +134. 614¢ ~ - 131701x) 55.08 0.178
AKE1S I 2 Upper Y =18.42601/(1 +2022. 742¢ ~ 1522649 ) 49.00 0.216
Shidadou 1 2 Middle  ¥V=19.95201/(1 +784. 798¢ ~ 1303813+ 50.26 0.211
T JZ Lower Y =18. 86817/ (1 +1365. 830e 1477295 52.93 0.188
Bk 40 = /2 Upper Y =18.53702/(1 +1804. 358¢ = 3375 52.32 0.206
Heinong 40 i )2 Middle Y =20. 06302/ (1 +874. 809¢ =1 416924+ 53.37 0.182
T JZ Lower Y =20. 96928/ (1 +1365. 941¢ =1 4661841 ) 54.04 0.157
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Fig.1 Soybean seed dry matter accumulation

of different layers at seed-filling
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Fig.2 The proportion of different layer seed yield
in different seed-filling period
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Fig.3 Soybean seed dry matter accumulation of

different layers at different nitrogen level
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Fig.4 Soybean seed dry matter accumulation

during seed-filling at different nitrogen level
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Fig.5 The seed dry matter accumulative

dynamics in different planting density
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in different planting density
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Table 2 The yield levels of different variety (kg - hm ™)

T PR e

Variety Average yield Highest yield
$#HkE 15 Xindadou 1 4753.70 5971.20
£ K. 15 Shidadou 1 4657.13 6007. 35
4% 40 Heinong 40 4484.72 5702.39
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Table 3 Distribution of seed yield in different layer of plant

SR Variety &) Canopy KR 4 Yield/g o5 BARR =R ) H ) Proportion/ %
ok 15 Xindadou 1 I JZ Lower 5.19 £0.12(aA) 11.83
H1)2 Middle 17.17 £2.16(bB) 39.14
)2 Upper 21.5+2.46(cB) 49.03
F-2£ Stem 32.28+2.77** 73.59
/34 Branch 11.58 £1.05 27.41
A K% 15 Shidadou 1 T )2 Lower 3.08 £0.23(aA) 6.11
H1)Z Middle 22.09 £1.58(hbB) 43.83
)2 Upper 25.23 £1.66(cB) 50.06
FZ£ Stem 33.92£2.83" " 67.32
/34 Branch 16.47 £1.92 32.68
4% 40Heinong 40 )2 Lower 2.22£0.17(aA) 4.73
F1)2 Middle 21.54 +1.31(bB) 45.86
)2 Upper 23.21 £2.04(bB) 49.41
F:2% Stem 36.79 £3.52** 78.33
/34 Branch 10.18 +0. 64 21.67

INE PR IR 5% W ZESAE, KRG FRERN T R 1% B22 54

Lowercase and * indicated the significant difference at P =0.05 level , capital letters and * *

spectively.

indicated the significant difference at P =0.01 level ,re-



600 K & B 2 4 1

x4 REEKRARBEAFHTESEDTENEAXN

Table 4 The coefficients of correlation between total yield and yield of different layer’s seed

T2 Lower H1 )2 Middle )2 Upper F 2% Stem 434 Branch
K& 15 indadou 1 0.450 0.578 0.688 " 0.816" " 0.515
£ K& 15 Shidadou 1 0.365 0.536 0.928** 0.935** 0.481
M4 40 Heinong 40 0.313 0.621 0.807** 0.851 "~ 0.460

T FIR 5% HIARICHE, T T FOR 1% HIARICHE:

* indicated the significant correlation at P =0.05 level, * * indicated the significant correlation at P =0.01 level.
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Table 5 The soybean pod-seeds structure in different layer

A REEL Effective pod

HRRLEL Effective seed

1 K3 2 BidE 3 ki 4 K
T JZ Under 6.23 £0.54(aA) 0.55 0.92 0.88 0.30
12 Middle 26.2 +1.44(bB) 2.70 3.61 3.94 1.12
[~z Upper 33.6 £3.07(bB) 6.50 5.92 3.90 0.88
2% Stem 40.6 £3.49" " 7.39 8.41 7.44 1.86
4#% Branch 25.5+1.38 2.36 2.04 1.31 0.44

NG FRER T FOR 5% W22, KRG PR T FOR 1% 12254k

Lowercase and * indicated the significant difference at P =0.05 level ,capital letters and * * indicated the significant difference at P =0.01 level,

respectively.
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