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Effects of 5-Nitroguaiacol Sodium on Nitrate Reduction
and Assimilation in the Leaves of Chinese Chive

LI Hongli' , WANG Junling® , XUE Zhanjun', WANG Mei',GAQO Zhikui'*
(1 College of Horticulture, Agricultural University of Hebei, Baoding, Hebei 071001, China;2 College of Life Sciences, Agricultur-
al University of Hebei,Baoding, Hebei 071001, China)

Abstract: The 5-nitroguaiacol sodium (5-NGS,10 pymol « L ') was applied to spray 10cm height of Chinese
chives (cv. Dajingou). The nitrate content,key enzyme activities of nitrogen metabolism,amino acid compo-
nents, nutritional quality and chlorophyll a fluorescence were measured and compared with control treat-
ment (spraying water) at 12 d. The results showed that: (1)5-NGS significantly enhanced activities of ni-
trate reductase(NR) , glufaminc synthctasc (GS), glutamate oxaloacetate transaminase (GOT), glutamate
pyruvate transaminase(GPT) by 58. 7% ,26.5%,179. 4% ,131. 3% ,and the nitrate content reduction by
26.1%. (2)5-NGS significantly enhanced soluble protein, Ve contents by 49. 5% ,25. 0% ,respectively. Sig-
nificantly higher contents of 15 kinds of amino acids were also observed in 5-NGS-treated leaf than that in
control leaf of Chinese chives. However,soluble sugar content in 5-NGS-treated leaf was lower than that in

control leaf. (3)5-NGS significantly enhanced biomass,leaf area,chlorophyll content,and increased electron
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transport rate(ETR) by 11. 3%. Thus, the ability of 5-NGS to increase nitrate reductase (e. g. NR) and
higher nitrogen assimilation enzyme (e. g. GS, GOT, GPT) activities might be an important attribution

linked to low nitrate accumulation in leaves of Chinese chive.
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Table 2 Effects of 5-NGS on amino acid composition

and contents in the leaves of Chinese chive

. HAoEa N
AREMALI Com o%i?ioi%omem AHRF S
Amino acid pos Increasing

siti 0
composition CK 5NGS rate/ %
AR Glutamic 1.784b 2.365a 32.5
] A B Histidine 0.215b 0.291a 35.3
K &R Argine 0. 654b 0.877a 34.1
fifi % & Proline 0.708b 1.007a 42.3
FA& G Aspartic 1.169b 1.724a 47.5
2 #8 Threonine 0.555b 0.757a 36.3
(@ R Lysine 0.732b 1.014a 38.5
i
HEZ R Methionine 0.149a 0.159a 7.2
B2 R Tleucine 0.531b 0.733a 37.5
WA Alanine 0.835b 1.194a 43.1
HARR Valine 0.641b 0.942a 46.9
M Leucine 0.966b 1.291a 34.8
4 A B Serine 0.589h 0. 846a 43,7
HAZ M Glycine 0.646b 0.878a 36.0
MR Tyrosine 0.281b 0.375a 33.5
KN Phenylalanine 0.683b 0.923a 35.2
B Total 11.130b 15.373a 38.1

TR TNG B 278 A 3R BRRIAE 0. 05 K FAEAE B S .
Note: Different letters in each line indicate significant difference between

treatment and control at 0, 05 level.

R 1 S5-NGSIERM A HERESEM/LMEEENRMm

Table 1 Effects of 5-NGS on the nitrate content,and several enzyme activities in the leaves of Chinese chive

4b 5 i R h & NR i GS ifi ¥ GOT ¥ GPT it
Treatment Nitrate content NR activity GS activity GOT activity GPT activity
reatmen /(mg + kg1) /(pgeg t+h )  /(Ueglemin ) /(pmolsg'+h') /(umoleg!+h1)
5-NGS 927.22b 7.31a 3.25a 19. 70a 9. 64a
i CK 1 253.00a 4.61b 2.57b 7.05b 4.17b

: NR. SR8 SR ; GS. A S Wk & i ; GOT
ZIAAE 0. 05 KV BE % 3.

R R I L BR TG HE s GPT. A5 SRR N AR PR 7 &

1 5 [R5 AN T] /NG 5 B 3R A 745 % 1

Note: NR. Nitrate reductase; GS. Glufaminc synthctasc; GOT. Glutamate oxaloacetate transaminase; GPT. Glutamate pyruvate transami-

nase; Different letters in each column indicate significant difference between treatment and control at 0. 05 level. Table 3 same as this.
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Table 3 Effects of 5-NGS on the nutritional substance contents in the leaves of Chinese chive

s o il i R o PR L B Ve it
T Soluble sugar content Amino acids content Soluble protein content Vitamin C content
reatment 1 / = 1 1
/(mg+g™h /(mg -+ g™ b /(mg+ g™ /(mg e+ g™
5-NGS 5.26b 7.50a 5.21a
*f i CK 10. 65a 5.02b 4,17b

x4 SNGSHWEFRERKRMERRAHNNZRENZ N
Table 4 Effects of 5-NGS on growth and chlorophyll

fluorescence kinetic activity in the leaves of Chinese chive

e ki Jb#f Treatment

Index CK 5-NGS
fif # Fresh weight/g 4.81b 6.80a
T Dry weight/g 0.37b 0.58a
T# % Dry matter rate/ % 7.67b 8.54a
F K1 R Leaf area/(cm?) 25.31b 31. 84a
2% % & & Chlorophyll content/(mg+ g~ 1) 1.15b 1.49a
K% N &5 & Carotenoid content/(mg + g~ 1) 0.35a 0.39%
PST H 14 i 8 % ETR/(ygmol + m™2 « s71) 41.47b 46. 16a

T AT AR NG T8 R R A 3 5 0 B Z 172 0. 05 KPR B .
Note: Different letters in each line indicate significant difference between

treatment and control at 0. 05 level.
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