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Comparison on Some Root Related Traits of Super-High-Yielding Soybean
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Abstract; Super-high-yielding soybean cultivar needs more nutrients and water than common cultivar to produce more biomass
for high grain yield. The super high-yielding soybean may have specific root morphology and function to coordinate root and
shoot. However, fewer research have been done for the root related traits because of soil restrictions. For the purpose of under-
standing the relationship of soybean root traits and yield, provide basis for high yield breeding and cultivation, the comparative
study on root activity,root bleeding sap,root dry weight, yield and lodging score of super-high-yielding cultivar and common
soybean cultivar was carried out under field condition. The results showed that soybean cultivars maintained higher root bleed-
ing sap,root dry weight and root activity at R4 to R6 stage. From R1 to R6 stage, super high-yielding soybean cultivar had a
significantly higher root activity ,root bleeding sap and root dry weight,compared with the common soybean cultivar. The medi-
um and high levels of fertilization of diammonium phosphate significantly promoted the three measured root traits from V3 to R4
and R6 to R8,respectively,while fertilizer had no significant impact on yield and lodging score. Root activity, root bleeding sap
and root dry weight from R1 to R6 stage showed a significant positive correlation. From R1 to R6 stage root activity, root bleed-
ing sap,and root dry weight were significantly positively correlated with yield and negatively correlated with lodging score. Su-
per-high-yielding soybean cultivar had a stronger root physiological activity than common cultivar at R1-R6 stages, which was
one of reasons that super-high-yielding cultivar had a higher productivity.
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Fig.1 Dynamics of soybean root activity under different fertilizer treatments
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Table 1 Comparison on root traits of soybean cultivars at different growth stages

R AR il EF I Growth stage
Root trait Cultivar V3 RI R4 R6 RS
WA w12 45.09 cC 124.19 bB 139.38 dD 99.13 dD 61.87 aA
Root activity/pg+h =1 +g ' FW Shennong 12
Hr i 35 63.86 aA 141.24 aA 165.10 aA 133.42 aA 37.80 ¢B

Zhonghuang 35

U 14 53.30 bBC 115.92 bB 156.50 bB 120.24 bB 62.26aA
Liaodou 14
a1l 58.31 abAB 93.56 ¢C 148.27 ¢C 109.99 cC 55.48 bA
Liaodou 11
WRAEGHE Ak 12 2.91 abAB 3.30 aA 4.19 aA 2.72 bB 0.07 aA
Root bleeding sap weight/g Shennong 12
Hr i 35 2.85 abAB 3.39 aA 4.05 aA 3.01 aA 0.06 bB

Zhonghuang 35

LE 14 2.72 bB 3.29 aA 3.45 bB 1.91 cC 0.06 bB
Liaodou 14
w11 3.18 aA 2.90 bB 2.96 cC 1.23 dD 0.05 ¢C
Liaodou 11
WHRTHE A 12 0.59 bB 2.06 abAB 7.50 aA 5.42 abAB 5.27 aA
Root dry weight/g Shennong 12
P 35 0.63 bB 2.17 aA 6.14 bB 5.77 aA 5.07 aA

Zhonghuang 35

w14 0.60 bB 2.04 bAB 5.61 cC 5.33 abAB 5.05 aA
Liaodou 14
U1l 0.71 aA 1.92 ¢B 4.23 dD 4.91 bB 4.58 bB

Liaodou 11

FFEEARUARFE R NG FHBEBIFRTE 0. 01 F10.05 KF 245 B3,

Values within a column followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 probability levels, respectively.
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Fig.2 Dynamics of soybean root bleeding sap weight under different fertilizer treatments
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Fig.3 Dynamics of soybean root dry weight under different fertilizer treatments
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Fig.4 Comparison on yield and lodging index of soybean cultivars under different fertilizer treatments
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Table 2 Correlation coefficient of soybean root trait,yield and lodging index at different growth stages

A F PR FeRE EIVSTE RGN HRA 3
Growth stage Trait Yield Lodging index Root activity Root bleeding sap weight
W
R1 Wi 1 0.81°" ~0.83° " - -
Root activity
R ZR A7 ‘s
0.49 _0.64%* 59* _
Root bleeding sap weight 0.64 0.59
*E%ﬂ‘i 0.57" -0.51" 0.58" 0.55*
Root dry weight
P
R4 A1 0.60" ~0.50* - -
Root activity
R 2R A7 .
0.43 -0.54" 0.45 -
Root bleeding sap weight 0.54
1‘&,%1:@: 0.47 -0.71** 0.26 0.41
Root dry weight
W
R6 ok 0.79** ~0.80" - -
Root activity
LEE IR ,
.62 -0.78" " 0.44 -
Root bleeding sap weight 0.62 0.78
1‘&,%1:@: 0.45 -0.53" 0.24 0.51"
Root dry weight
R8 PR e
Yield - ~0-81 - -

SH 4B RAE 0.05 F10.01 KF 2R R,

“ and* * indicate significant difference at 0.05 and 0.01 levels,respectively.
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