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Changes of Root Bleeding Sap Weight and Its Correlation with Biomass
Above-ground Organs in Soybean Cultivars Released in Different Years

SUN biao,SUN Miao-miao, XU Ke-zhang, Ll Da-yong,ZHANG Zhi-an, WU Zhi-hai
(Agronomy College, Jilin Agricultural University ,Changchun 130118, Jilin, China)

Abstract: We chose 22 popular soybean cultivars released from 1923 to 2004 in Jilin province and investigated the changes of
root bleeding sap weight( RBSW) and biomass of above-ground organs( BAGO) during flowering( R2) , pod setting( R4 ) and
seed filling( R6) in 2009 and 2010. RBSW and BAGO varied significantly with varieties and both showed increasing trend with
released years. A significant positive relationship between RBSW and BAGO was found , suggesting the genetic improvement of
soybean cultivars increased the biomass of above-ground organs, at the same time,improved root activities. RBSW at R2,R4
and R6 positively correlated with BAGO, and reached significant level at R4. In addition, RBSW also significant positively cor-
related with biomass of leaf and stem at R4. The ratio of above-ground biomass to RBSW had no significant changes at different
growth stages, suggesting that root and above-ground parts had coordinate evolution trend in genetic improvement of soybean
cultivars.
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Table 1 Bleeding sap weight and fresh weight of above-ground organ at
R4 in 22 soybean cultivars released in different years
R4 1j2: & Biomass at R4 stage/g
I B AR ARiR(L3
Cultivar Years of release BSW/¢ PR e " i) b3
Plant Stem Leaf Petiole Pod

#5922k Huangbaozhu 1923 2.75 165.01 53.89 59.49 39.19 12.44
454> Mancangjin 1929 3.11 160. 04 45.97 45.89 35.60 32.59
JCF 4 Yuanbaojin 1929 2.36 152.83 27.44 40.91 23.70 60.78
4:76 1 % Jinyuan No. 1 1941 2.63 231.41 68.12 77.11 53.12 33.06
K5 5 Jiti No. 5 1956 2.73 258.54 70.82 84.99 60.70 42.03
7k 3 5 Jilin No. 3 1963 2.47 78.72 17.67 26.52 17.33 17.20
FAR1 5 Jilin No. 1 1963 3.22 314.99 71.57 112.59 80.28 50.56
AR5 5 Jilin No. 5 1963 1.87 206. 82 61.14 66.29 48.24 31.14
TR 6 5 Jilin No. 6 1963 2.62 163. 88 34.30 58.45 39.35 31.79
M8 = Jilin No. 8 1971 3.22 310.27 60.29 109. 39 64.97 75.63
HAHKR 16 Jilin 16 1978 2.49 214.27 60.76 67.01 52.65 33.85
AR 20 Jilin 20 1984 2.53 244.33 57.24 59.10 34.39 93.60
FHHK 26 Jilin 26 1991 3.36 231.13 55.97 68.17 36.06 70.94
€ 35 Jinong 35 1995 2.81 211.28 50.50 66.07 35.78 58.93
FHHK 36 Jilin 36 1996 3.30 149.53 37.99 50.27 30.87 30.41
7k 38 Jilin 38 1998 4.09 241.51 75.59 91.57 58.28 16.08
74 7 Jinong No.7 1999 3.77 277.02 77.35 88.07 79.21 32.39
FHk 45 Jinong 45 2000 3.65 278.10 74.91 75.83 43.1 84.26
AR 58 Jilin 58 2001 3.14 125.37 28.90 28.50 18.76 49.21
T4 11 Jinong 11 2002 3.32 259.98 74.71 90. 46 56.60 38.21
HH 66 Jiyu 66 2002 2.63 145.79 44.07 45.21 26.31 30.21
A 15 Jnong 15 2004 2.99 183.43 51.65 56.13 35.41 40.23
SE 0.5188 13.2371 3.6905 4.9435 4.9435 4.6766

LSDy. s 0.3353 9.8238 2.5663 4.1293 1.3134 2.0829

LSDy ¢, 0.4482 13. 1340 3.4311 5.5206 1.7560 2.7848

e B S 2009 F1 2010 AERHETH(E, F .

Values in the table are the average of 2009 and 2010, the same below.
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Fig.1 Correlation between bleeding sap weight,above-ground biomass and year of release
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Fig.2 Correlation between bleeding sap weight and plant biomass of

22 soybean cultivars released in different years
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Table 2 Correlation analysis between bleeding sap weight and the biomass of above-ground organ

55 03 i B B A O R A

AR P Correlation coefficient with BSW
Growth stage Organ fif F  Fresh weight +H  Dry weight
2009 2010 Mean 2009 2010 Mean
R2 2% Stem 0.52* 0.26 0.47* 0.47* 0.26 0.46"
M F Leaf 0.35 0.20 0.35 0.14 0.14 0.19
4% Petiole 0.41 0.11 0.32 0.20 0.29 0.28
ik Plant 0.40 0.42" 0.41 0.27 0.35 0.32
R4 Z£ Stem 0.18 0.51" 0.45" 0.19 0.55*" 0.59"~
M- Leaf 0.39 0.48~ 0.44~ 0.25 0.36 0.39
4% Petiole 0.18 0.41 0.38 0.24 0.47" 0.44~
3¢ Pod 0.26 -0.07 0.07 0.12 -0.22 0.12
Pk Plant 0.41 0.43~ 0.42~° 0.41 0.46 " 0.44~
R6 Z£ Stem 0.53* " 0.42~ 0.57* " 0.44~ 0.38 0.48~"
M H Leaf 0.40 0.03 0.27 0.45" 0.06 0.30
M4 Petiole 0.48" 0.07 0.33 0.33 0.20 0.33
3 Pod 0.22 0.10 0.19 0.08 0.10 0.10
ik Plant 0.35 0.33 0.34 0.33 0.32 0.32

R AR AE 0. 05 0. 01 K A,

“and * ¥

indicate significantly correlated at 0.05 and 0.01 level ,respectively.
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Table 3 Changes in the ratio of each up-ground organ biomass weight and bleeding sap weight with released year

AHIFEL
H I N Correlation coefficient
Growh stage i‘jﬂ i i
Fresh weight/BSW Dry weight/BSW

2009 2010 Mean 2009 2010 Mean

R2 2% Stem -0.03 0.07 0.01 -0.03 0.12 0.07

I F Leaf -0.17 -0.11 -0.16 -0.32 -0.14 -0.26

-4 Petiole -0.15 -0.06 -0.13 -0.23 0.05 -0.17

Hikk Plant -0.12 -0.04 -0.11 -0.01 -0.04 -0.16

R4 2% Stem -0.07 -0.05 -0.07 0.21 0.34 0.30

I F Leaf -0.12 -0.14 -0.15 0.15 0.31 0.24

M4 Petiole -0.16 -0.20 -0.20 0.11 0.23 0.18

J& Pod 0.03 0.09 0.06 0.03 0.11 0.07

KL Plant -0.10 -0.08 -0.11 0.15 0.31 0.36

R6 Z¥ Stem 0.16 -0.05 0.04 0.21 0.09 0.19
M Leaf 0.01 -0.09 -0.06 -0.08 -0.15 -0.14

45 Petiole -0.03 -0.17 -0.12 0.05 -0.08 -0.03

3% Pod 0.10 0.01 0.04 0.06 0.03 0.03

FARR Plant 0.08 -0.06 -0.06 0.09 -0.03 -0.12

traits of soybean cultivars with year of released in Jilin province
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