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Relationship between Root Morphological Characters and Yield of Hybrid Soy-

beans
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Ming-hao ,ZHANG Chun-bao
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Abstract: Two soybean hybrids( HybSoy-1 and HybSoy-2) ,and two conventional cultivars ( CV) with the same maturity ( Jiyu
72 and Jilin 30) were planted in pot and field experiments during 2010-2011 , the differences in root morphological development
and root activity at various growth stages were analyzed. Compared with CV ,the average yield of soybean hybrids in two years
enhanced by 15.3% due to the significant increment of seed weight on the branches. Root dry weight and root volume of soy-
bean hybrids increased significantly at R2-R7 and maximized at R5. At R2,R5 and R7 stage,the increment of average taproot
length, primary lateral root number and its overall length of soybean hybrids were all higher than 13% ,and maximized at RS.
Nodule dry weight and root to shoot ratio from R2 to R4 ,as well as root activity from R2 to RS of soybean hybrids were all sig-
nificantly increased. In field trials,root dry weight in 30-75 cm soil layer of soybean hybrids increased significantly. Therefore,
these significant advantages of soybean hybrids at reproductive growth stage,such as taproot length, number of primary lateral
roots , overall length of primary roots,dry weight of root nodule,root activity and root weight in deep soil layer, guaranteed the

powerful biological accumulation of root,and laid the base for high yield of soybean hybrids.
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Table 1 The yield and its contributing traits of different soybean varieties
P o I%ﬂi ' ﬁ&‘ﬁi [EpAcs p
Year Caltivar Seed weight of main Seed weight of 100-seed Yield/kg-hm
stem/g branches/g weight/g
2010 Z432 5 1 5 Hybsoy 1 22.9 +£0.46 ab 2.42+0.26 a 17.10 £0.26 ab 3083.8 +124.7 a
%32 2 5 Hybsoy 2 23.5+0.60 a 3.00 £0.69 a 16.30 £0.80 b 3160.2 +80.7 a
HEH 72 Jiyu 72 21.6 £0.41 b 0.20+0.34 b 17.90 £0.20 a 2685.7 +103.7 b
FHk 30 Jilin 30 22.4 £0.45 ab 1.23£0.43 b 16.90 £0.91 ab 2795.9 £51.0 b
2011 Z%32 5 1 5 Hybsoy 1 18.9 +1.23 ab 3.82+0.64 a 17.13 £0.70 b 2926.8 +123.7 a
32 5 2 5 Hybsoy 2 20.2£0.83 a 4.21 £0.85 a 17.03 £0.37 b 3022.3 +148.5 a
HH 72 Jiyu 72 17.4 £0.46 ¢ 0.89+0.24 b 18.13£0.45 a 2546.4 +156.1 b
4k 30 Jilin 30 17.9 £0.63 be 0.41 £0.07 b 16.90 £0.19 b 2554.7£94.2 b
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Fig.1 Root dry weight of each soybean cultivar at different growth stages
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Fig.2 Root volume of each cultivar at different growth stages
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Table 2 Root morphology of each soybean cultivar at different growth stages in 2011

PEAR Trait ShFl Cultivar R2 R5 R7
FHREK Z%%2 5. 1 5 Hybsoy 1 46.7 +4.2 a 74.0£2.6 a 57.0£2.6 a
Root length/cm 35T, 2 5 Hybsoy 2 42.0+2.6 ab 71.0+3.6 a 58.0+3.6 a
FHH 72 Jiyu 72 35.0+4.5b 67.3+3.5 ab 46.7+4.1b
bk 30 Jilin 30 34.2+4.0b 61.0+4.5b 44.7+5.1b
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MR Trait SR Cultivar R2 R5 R7
SIS 4387 1 5 Hybsoy 1 48.6+3.8 a 64.0+4.0 ab 51.3+3.0a
Number of primary lateral root A2 .2 5 Hybsoy 2 52.7+£5.0 a 65.0£5.0 a 53.0+5.6 a
HE 72 Jiyu 72 37.7+2.5b 55.7+2.5 be 40.0+3.0b
K 30 Jilin 30 40.3+2.5b 48.3+3.5¢ 43.0+£3.6b
— AR B K Z232 5 1 5 Hybsoy 1 760.5 +£57.6 a 1551.4 +55.3 a 972.4 +30.7 a
Overall length of 32 5.2 5 Hybsoy 2 801.8 £50.1 a 1631.7 £113.8 a 1098.9 +102.3 a
primary lateral root/cm HE 72 Jiyu 72 535.5+50.0 b 1327.3 +105.9 b 738.7+79.0 b
K 30 Jilin 30 563.8 £37.3 b 1151.9+£92.5 b 816.7 £56.1 b
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Fig.3 Dry weight of root nodules of each soybean

cultivar at different growth stages
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