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Leaf Aging and Reactive Oxygen Metabolism in Different
Genotypes of Mung Bean
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(*College of Agronomy, Northwest A&F University, Yangling 712100, Shaanxi; 2College of Information Engineering, Northwest
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Abstract: [ Objective] The study was tended to examine the aging and reactive oxygen metabolisms in the leaves of different
mung bean genotypes at different nodes, explore the aging mechanisms of mung bean leaves, find out the internal yield-formation
mechanisms of mung bean in order to provide a theoretical basis for high-yield breeding and production of mung bean. [Method]
In the study, Jilu 2 and An9910, high-yielding varieties adopted in the summer planting region of mung bean, and Tailai mung bean
and Chifeng mung bean, low-yielding varieties, were planted and the physiological indexes of their leaves, such as chlorophyll and
soluble protein contents, SOD and CAT activities and MDA accumulation, were determined from flowering to ripening. [Result]
After mung bean flowered, its functional leaves aged gradually from bottom to top, and the leaves showed decreased chlorophyll and
soluble protein contents, decreased SOD and CAT activities and increased MDA accumulations as they grew old. There were
significant differences in different genotypes of mung beans. Compared with the leaves of the low-yielding varieties, the leaves of the
high-yielding varieties aged slower and SOD at CAT maintained higher activities at the late growth stage. [Conclusion] In mung
bean, leaf aging and reactive oxygen metabolism vary depending on the genotypes. SOD and CAT probably involve in leaf-aging
regulation and synergistically protect the leaves by abating the damage of reactive oxygen, as a result prolong the functional period of
the leaves and raise the yield.
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Fig. 1 Changes of chlorophyll content of the leaves of different mung bean genotypes
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Table 1 Chlorophyll content of the functional leaves of different mung bean genotypes at the aging stage (mg-g™)

FF Varieties

%5 6 1 6th leaf

7 0 7th leaf % 8 - 8th leaf 25 9 1 9th leaf

e Lk 2 45 Jilu2 1.546 a 1.691a 1792 a 1.862 a
High-yield varieties % 9910 An9910 1.627 a 1.802a 1.884 a 1.956 a

{7 il W44 Chifeng mung bean 1.147b 1.352b 1.494 b 1570 b
Low-yield varieties Z&k 4 Tailai mung bean 1.188b 1.308 b 1.452 Db 1.509 b
[FFIA R FRERIRTE 1%/KF EEREZE . R

Different letters in each column mean significant differences at 1% level. The same as below
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Fig. 2 Changes of soluble protein content of the leaves of different mung bean genotypes
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Table 2 Soluble protein content of the functional leaves of different mung bean genotypes at the aging stage (mg-g’l)

fFP Varieties

%5 6 1 6th leaf %5 71 7th leaf

%5 8 1 8th leaf

%5 911 oth leaf

TR HEE 25 Jili2 17.914 a 19.456 a 21.761a 23.541a
High-yield varieties 4 9910 An9910 17.330a 19.298a 215222 233582
A= d JRi £k Chifeng mung bean 14.355 b 16.798 b 18.196 b 19.779b
Low-yield varieti R
ouryleld varieties ZZ K4k 5 Tailai mung bean 12.923 ¢ 15.153 b 17.306 b 18.858 b
—¥— 60 6th leaf —K— 3868} 6th leaf —a— FWH2 Jil 2
350 —a— 470 7th leaf 35 —A— 570 7th leaf 35 [ —O— 910 An9910
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H#i (H/B) Date (day/month)

H#d (H/H) Date (day/month)
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Fig. 3 Changes of MDA content of the leaves of different mung bean genotypes
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Table 3 MDA content of the functional leaves of different mung bean genotypes at the aging stage (umol-g™)

H#A (H/H) Date (day/month)

KR Varieties

%5 6 1 6th leaf 5 71 7th leaf

5 8 - 8th leaf % 91t 9th leaf

1R
High-yield vari

I A

Low-yield varieties

Fak 2 45 Jili2
eties 4 9910 An9910
JfIE4E T Chifeng mung bean

ok 4k Tailai mung bean

12.902 b 10.425b
12.704 b 11.160 b
15.692 a 13.287a
16.862 a 13.689 a

9.387b 7.889 b
9.743 b 7.997 b
12.007 a 10.464 a
11.879a 10.258 a
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Fig. 4 Changes of SOD activity of the leaves of different mung bean genotypes
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Fig. 5 Changes of CAT activity of the leaves of different mung bean genotypes

F4 FRIZERFTRENBSINEEM K SOD. CAT E
Table 4 SOD and CAT activity of the functional leaves of different mung bean genotypes at the aging stage (U-g%)

b % 6 1 6th leaf 7 0 7th leaf %5 8 1l 8th leaf % 91l oth leaf
Varieties soD CAT SoD CAT SoD CAT soD CAT
HE A Heg 25 dili2 800.27a 499.24a 885.00a 540.60a 982.88a 592.13a 106544a 644.27a
High-yield varieties .

%2 9910 An9910 819.58a 515.33a 929.68a 561.03a 1040.23a 599.65a 112550a 646.77a
G b JRIE23 5 Chifeng mung bean 616.36b 384.23b 72891b 42588b 811.41b 483.17b 904.43b 515.18hb
Low-yield varieties ) .

Z%k 435 Tailai mung bean 537.57¢c 337.37c 63845c 366.89c 748.20b 440.60b 836.82b 473.33b
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