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Relationship Between Total Nitrogen Content in Bleeding Sap and Leaf Photo-
synthetic Rate of Soybean Cultivars

ZHANG Yu-jiao,ZHAO Xin-yu, |XU Ke-zhang|,ZHANG Zhi-an, LI Da-yong, CHEN Zhan-yu
(College of Agronomy, Jilin agricultural University, Changchun 130118, China)

Abstract: Twenty soybean varieties bred in Jilin Province during 1923-2008 were used to measure the total nitrogen content in
root bleeding sap and the net photosynthetic rate ( Pn) of function leaf at R2,R4 and R6 stage. The changes of total nitrogen
content in bleeding sap and its correlation with Pn of soybean cultivars released in different years were determined. Total nitro-
gen content in root bleeding sap increased with genetic improvement of soybean cultivars. Total nitrogen content in root bleed-
ing sap of the same soybean variety decreased with the proceeding of growth stage. Total nitrogen content in root bleeding sap
positivly correlated with Pn at different growth stages,and the correlation was significant(r =0.429 8 ) at R2 stage. Results
suggest that there is an obvious interaction between roots and leaves of soybean plants,and total nitrogen content in root bleed-

ing sap at R2 stage can be used as an indirect index of plant photosynthetic capacity.
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Table 1 Soybean cultivars for the experiment
s AR HEHY EE e A AP R Y
Cultivar Year of release Maturity/d Pod habit Cultivar origin

5 TPk Huangbaozhu 1923 140 JCBR Indeterminate FRE LB BE JAAS
i 4> Mancangjin 1929 135 TEBR Indeterminate HRAE RO EFE B JAAS
JEFE4: Yuanbaojin 1929 125 TeBR Indeterminate A R FLFEBE JTAAS
496 1 % Jinyuan 1 1941 137 TeBR Indeterminate EARE R EBE JAAS
/N4 % 2 2 Xiaojinhuang 2 1941 135 WA PR Semi-determinate TR AV B2 B JTAAS
Ui # Silihuang 1951 139 JeFR Indeterminate TG BB JAAS
RS 5 Jit 5 1956 134 JCHR Indeterminate TG Ll BB JAAS
A1 5 Jilin 1 1963 140 JGBR Indeterminate TR R RLFBE JAAS
Tk 8 5 Jilin 8 1971 134 TR Indeterminate TR R BLFBE JAAS
AR 16 Jilin 16 1978 142 FoFR Indeterminate TR R ABE JAAS
M 20 Jilin 20 1984 134 AR Semi-determinate ARG L BB JAAS
T HK 26 Jilin 26 1991 118 JEFR Indeterminate HIRE LB JAAS
Hi K 35 Jilin 35 1995 126 WA PR Semi-determinate TR L FFEBE JAAS
FHHK 36 Jilin 36 1996 130 WABR Semi-determinate HARE LB F e JAAS
Ak 38 Jilin 38 1998 136 WABR Semi-determinate THARE LB F e JAAS
bk 45 Jilin 45 2000 128 WA PR Semi-determinate TMRE R B JAAS
£ 13 Changnong 13 2002 128 WA R Semi-determinate FME LR BL2EBE JAAS

FH4¢ 15 Jinong 15 2004 131 WA R Semi-determinate MR R JLAU

FH4¢ 19 Jinong 19 2006 134 WA FR Semi-determinate TR K2 JLAU
FHH 95 Jiyu 95 2008 129 WABR Semi-determinate ARG LB JAAS

JAAS : Jilin Academy of Agricultural Sciences;JLAU :Jilin Agricultural University.
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Table 2 Changes of total nitrogen content in soybean root bleeding sap

and Prn at different growth stages

SRR 44 Cultivar

M E Total nitrogen concentration/mg+g "~

1

Hobg R P"/pdmol'lrn’2 el

R2 R4 R6 R2 R4 R6
# F 2k Huangbaozhu 1.164 +0.129 0.620 +0.063 0.401 =0.050 25.7 +1.956 29.7 £2.691 24.0+1.735
&4 Mancangjin 1.769 +0.081 1.003 £0.188* 1.090 £0.074 20.0 £1.350 21.9 £1.958 21.5 £1.449
JLFE 4 Yuanbaojin 1.646 +0.073 1.082 +0.046 0.477 £0.129 21.4 £1.279 26.2 +2.758 24.3£1.878"
470 1 5 Jinyuan 1 1.051 £0.112 0.802 £0.090 0.588 +0.085 25.6 £1.007 25.6 £1.956 23.8 £1.044
/N4 2 5 Xiaojinhuang 2 1.558 £0.137 1.498 0. 154 0.820 0. 100 22.9 £1.448 26.6 +1.904 25.6 +1.508
PUsi# Silihuang 1.045 +0.143 0.759 £0.100 1.384 +0.091 24.8 £2.190 29.5 +1.855 27.4+£1.745"
£EIRS5 5 Jiti 5 0.744 £0.042 0.958 £0.075 0.473 £0.094 25.8 £1.699 28.9 £1.699 29.8 £2.007
FHH 1 Jilin 1 1.821 £0.071 1.061 +£0.120 0.386 +£0.104 27.0 £1.518 30.8 £1.816 29.5 +2.344
FHHk 8 & Jilin 8 1.571 £0.112 0.582 +0.121 0.606 +0.102 21.6 +2.589 " 29.4 £2.279 25.9 £3.011
FHHk 16 Jilin 16 1.274 +0.128 1.240 +0.096 0.664 +0.102 24.5 £1.282 30.7 £3.456° 28.0 £2.430
T #k 20 Jilin 20 2.387 £0.185 1.206 +0.093 0.549 £0.162 23.9 £0.89%4 31.4 +£2.079 24.6£2.124"
FHHK 26 Jilin 26 1.339 +£0.073 0.823 +0. 151 1.206 +0.105 20.5 £1.625 33.6£2.928 30.2 £1.638
FHk 35 Jilin 35 2.101 £0. 156 1.211 +£0.057 0.715 £0.093 28.1 £2.030 32.9£2.118 26.4 £1.521
Tk 36 Jilin 36 1.301 +£0.127 1.290 £0.110 0.886 +£0.092 23.2£1.679 31.4 £2.604 26.2 +£1.885
bk 38 Jilin 38 1.394 +0. 146 0.755 +£0.077 1.170 £0. 179 24.2 £1.985 26.2 +1.646 25.8 £2.591
FHk 45 Jilin 45 2.372 £0.115 0.743 £0.135 0.748 +0.105 " 28.0 +£2.532 31.8 £2.335 28.9 +£1.940
£ 13 Changnong 13 1.571 £0.175 1.408 +0.111 1.056 +0.087 21.4 £1.89% 36.5 £2.408 34.3 £2.593
T 15 Jinong 15 1.811 £0.155 1.215 +£0.122 0.471 £0.073 27.3 £3.095 35.7 £1.608 27.2£2.391"
#4¢ 19 Jinong 19 2.165 £0.116 1.227 +0.186 0.695 +£0.115 30.5 £2.054 31.2£1.973 30.0 £1.415
HH 95 Jiyu 95 2.636 £0.247 1.622 +0.181 1.286 £0.072 30.1 £1.966 31.5 £2.764 30.8 £1.094
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indicates significant difference between 2011 and 2012.
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Fig.2 Correlation between total nitrogen content in bleeding sap,Pr and year of
release among 20 soybean cultivars at different growth stages
R2 R4 R6
35.0 40.0 40.0
A

~ 300 : L) 35.0 A . 350 *

! [ ] ™ ‘L‘AH ‘ >
Y v o7 0 57 IR S
B 0 .ﬁ‘ & L 250 « *jﬁ){ = 250 * N .
ﬁuf 3 & - 200 &g 200
= 2 150 R g o g
% E # E 150 b £ 150

& 100 y=2.631 7x+20.522 T F 100 y=3.484 6x+26.397 < 100 y=2.258 8x+25.441

5.0 =0.432" 50 =0.292 50 =0.234
0 0 0
0 1.0 20 30 0 05 10 15 20 0 05 1.0 15
BAgE RASE RAEE
Total nitogen content/mg * g™ Total nitogen content/mg * ¢! Total nitogen content/mg * g™
* FRIL0.05 WBEAKT,
* means significant differences are at the 0.05 probability level.
B3 20 M KRERMEARETHPERAGRENREASESHRFLEERHNXR
Fig.3 Correlation between total nitrogen content in bleeding sap and P, of leaf
among 20 soybean cultivars at different growth stages
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