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Effects of different nitrogen level on carbon-nitrogen metabolic

balance in Kkidney bean ( Phaseolus vulgari L. )
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Abstract: Three base nitrogen fertilizer levels, including 0, 1.5 kg=hm™? and 3.0 kg*hm ™2, were adopted in a

pot experiment to study the changes of enzyme system of carbon-nitrogen metabolism in leaves and pods of kidney bean

( Phaseolus vulgari L.) . The results showed that, after the formation of pods, the activity of phosphoenolpyruvate car-
boxylase (PEP), polyphenol oxidase (PPO), superoxide dismutase (SOD) and catalase (CAT) in pods gradually in-

creased with the increase of nitrogen. Under the same nitrogen level, the activity of sucrose synthase (SS), sucrose phos-

phate synthase (SPS), nitrate reductase (NR) and PEP in leaves was greater than that in pods, while the content of total

soluble sugar and protein in pods was higher than that in leaves. The activity of PEP in leaves was correlated significantly

with the activity of SPS and NR in pods. It could be concluded that, in the plants of kidney bean, the source organ was

the active center of metabolism, while the sink organ was the growth center, and the carbon-nitrogen metabolism process

of the latter was mainly regulated by the former.
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Table 1 The correlation coefficients among carbon and nitrogen metabolism indices in kidney bean
5iH l?fﬁ " NR JE NR - PEP - S JEEKE IR - 8s J% SPS
e Nitrogen NR of NR of PEP of  Total sugar Total sugar  Sucrose SS of SPS of
of leaf leaf pod leaf of leaf of pod of leaf leaf pod

14 Nitrogen of leaf 1.000
" NR NR of leaf 0.944 1.000
J& NR NR of pod 0.997" 0.915 1.000
i PEP PEP of leaf 0.999" 0.939 0.999" 1.000
I AH Total sugar of leaf -0.758 -0.499 -0.807 -0.784 1.000
JE EHE Total sugar of pod -0.957 -0.999" -0.932 -0.945 0.537 1.000
M EHE Sucrose of leaf -0.713 -0.441 -0.766 -0.741 -0.998" 0.479 1.000
i SS SS of leaf -0.989 -0.887 -0.998"  -0.995 0.843 0.906 0.805 1.000
JE SPS SPS of pod -0.999"  -0.951 -0.995 -0.999" 0.742 0.964 0.696 0.986 1.000
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Note: * Significant difference at P <0.05.
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Fig.4  Effect of nitrogen application on organ aging of shoot and root
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Table 2 The correlation coefficients among organ aging indices of shoot and root
Wi H H0,” i SOD - CAT i} POD J0,” 3 SOD 3 POD
Item 0, of leaf SOD of leaf CAT of leaf POD of leaf 0, of leaf SOD of leaf POD of leaf
i 0,” 0,7 of leaf 1.000 0.859 0.847 0.819 0.998" 0.999" 0.999"
- SOD SOD of leaf 0.859 1.000 0.999" 0.997" 0.887 0.855 0.874
it CAT CAT of leaf 0.847 0.999" 1.000 0.998" 0.876 0.843 0.863
3 0,7 0,7 of leaf 0.998" 0.887 0.876 0.850 1.000 0.998" 0.999"
3 SOD SOD of leaf 0.999" 0.855 0.843 0.814 0.998" 1.000 0.999"
=R BEMN N+ P<0.05, Note: * Significant difference at P <0.05.
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Table 3 The correlation coefficients between carbon — nitrogenous metabolism indices and organ aging indices of kidney bean

iH i SOD I CAT - POD - MDA J0,” ¥ POD 3% MDA

Item SOD of leaf CAT of leaf POD of leaf MDA of leaf 0, of pod POD of pod MDA of pod
4 Nitrogen of leaf 0.999" 0.999" 0.999" 0.959 0.869 0.856 0.988
" PEP PEP of leaf 0.997" 0.999" 1.000" 0.969 0.848 0.834 0.993
I SS SS of leaf -0.984 -0.988 -0.994 -0.989 -0.79 -0.773 -0.999"
it SPS SPS of leaf -0.958 -0.964 -0.976 -0.999" -0.716 -0.698 -0.995
JEFE AT Protein of pod 0.906 0.896 0.872 0.723 0.999" 0.997" 0.806
J& NR NR of pod 0.993 0.995 0.999" 0.978 0.828 0.813 0.996
JE SPS SPS of pod -0.999" -0.999" -0.998" -0.952 -0.881 -0.868 -0.983
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