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Effects of Replacing Chemical Fertilizers Nitrogen with Organic Fertilizers
Nitrogen on Growth Characteristics, Leaf Carbon and Nitrogen Balance
and Nitrogen Metabolism Enzyme Activities of Hulless barley

YAN Jiahui, WENG Hua.HE Tao

(Qinghai University/ State Key Laboratory of Plateau Ecology and Agriculture, Xining, Qinghai 810016, China)

Abstract: To explore the effects of organic fertilizer nitrogen replacing chemical fertilizer nitrogen on
the growth, carbon and nitrogen metabolism of hulless barley in the Qinghai Tibet Plateau, pot ex-
periments were conducted under the same nitrogen, phosphorus, and potassium application rates.
The differences in growth characteristics, leaf carbon and nitrogen balance, and nitrogen metabolism
enzyme activity of hulless barley variety Kunlun 14 were compared and analyzed among different pro-
portions of organic fertilizer nitrogen replacing chemical fertilizer nitrogen (0%, 40%, and 100%,
designated as ORF0, ORF40, and ORF100) treatments. The results showed that compared with
ORFO, the root length and old leaf carbon to nitrogen ratio of hulless barley significantly increased
under ORF40 treatment, while the changes in plant height, aboveground or root biomass were not

significant. Under ORF100 treatment, plant height and aboveground biomass significantly decreased,
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but root length and biomass significantly increased (P <C0. 05), and carbon to nitrogen ratio of new
leaves significantly increased. Compared with ORFO treatment , the activities of glutamate synthase
(GOGAT) and glutamate dehydrogenase(GDH) in old leaves under ORF40 treatment were increased
by 1.18% —2.53% and 17.39% —39. 40%, respectively, from seedling stage to flowering stage. The
GOGAT activity of new and old leaves under ORF100 treatment showed no significant difference,
while the GDH activity significantly decreased. The activity of glutamine synthetase(GS) in the new
leaves under ORF40 treatment was higher than that under ORFO treatment during the heading and
flowering stages. The activity of glutamine aminotransferase(GOT) in the new leaves was significant-
ly increased by 22.22% —35.29% from seedling stage to flowering stage(P<C0.05). The GS activity
of both new and old leaves under ORF100 treatment significantly decreased. Overall, compared with
the ORFO treatment, the ORF40 treatment showed less variation in root length and plant height of
hulless barley. The leaves showed more stable C/N, and the activities of GS and GDH increased in
the old leaves, while the activities of GS and GOT increased in the new leaves. Both the new and old
leaves under ORF40 treatment maintained a certain level of nitrogen metabolism ability, with the ni-
trogen metabolism ability of the old leaves being more stable, indicating that an appropriate propor-
tion of organic fertilizer replacing chemical fertilizers is helpful for the stable growth and carbon and
nitrogen metabolism of hulless barley plants.

Keywords: Hulless barley; Organic fertilizer substitution; Growth characteristics; Carbon to nitrogen

ratio; Nitrogen metabolism enzymes
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Table 1 Difference of plant height and root length of hulless barley under different
organic fertilizer nitrogen substituting chemical fertilizers nitrogen treatments cm
HFH BT Growth stage
ik T Seedling AW Jointing A Heading #AEW Flowering
Treatment
B 55 IS 3= R 3= liEg N R = [
Height Root length Height Root length Height Root length Height Root length
ORFO0 15.4a 9.1b 34. 2a 17. 4b 58.7a 28. 2¢ 62.5a 39.7b
ORF40 14.9a 9.5a 34. 3a 18. 2a 57. 4a 29.4b 63. 2a 41. 2a
ORF100 14. 8a 9. 6a 29.7b 18. 4a 49.7b 30. 2a 51.4b 41. 8a

[ 51 B3 S5 AN [l /NG B R R A BREITE 0. 05 K- R 2R RE. TR,

Values marked with different lowercase letters in the same column indicate significant differences among different treatments at 0. 05

level. The same in table 2.
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Different lowercase letters above columns indicate significant differences among treatments at 0. 05 level. The same in figure 2.

1
Fig. 1
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Effects of different organic fertilizer nitrogen substituting chemical fertilizer nitrogen on the

fresh weight and dry weight of hulless barley at different growth stages
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Fig. 2 Effects of different organic fertilizer nitrogen
substituting chemical fertilizer nitrogen on total carbon and

total nitrogen contents in young and old leaves of hulless barley
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