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Effects of nitrogen levels on key enzyme activities and non-structural carbohydrates

in nitrogen metabolism in tea leaves

XIANG Fen™ , LI Wei, LIU Hongyan, ZHOU Lingyun, YIN Xia, ZENG Zexuan
Tea Research Institute of Hunan Academy of Agricultural Sciences, Changsha 410125, China

Abstract: We investigated the effects of nitrogen on root activity, key enzyme activities of nitrogen metabolism, and non-
structural carbohydrates (NSC) in 3 tea varieties (Fuding dabai tea (FD) ,Baojing huangjin tea 1# (HJ1) and Baihaozao
(BHZ) ) with 4 ammonium nitrogen (N) treatments: without N deposition; N,(0 g), low N deposition: N, (11 g),
medium N deposition: N, (22 g), and high N deposition; N, (33 g). The results showed that root activity increased
significantly in N, and N, compared with the control, however, there were no differences between these two treatments. The
GS and GOGAT activities in tea leaves increased after N treatment. Compared with the control, the total nitrogen content
and soluble protein content in tea leaves generally increased following nitrogen treatment, significantly in the case of N, and
N, in HJ1 (P<0.05). As the mass of N in the treatment increased, the NSC and total soluble sugars presented a tendency
of increasing. However, the changes in starch content displayed varietal specificities in FD, HJ1 and BHZ. Changes in key
enzymes involved in nitrogen metabolism and NSC content were observed after nitrogen treatment, which were different in

the 3 tea varieties. Following N treatment, HJ1 showed higher GS and GOGAT activities, higher root activity, and a
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significant increase of nitrogen metabolites compares to FD and BHZ, which indicates a higher rate of nitrogen assimilation.
The total NSC content and C/N changed less in HJ1, which had a better quality of higher free amino acid content, implying
that HJ1 better maintain a carbon-nitrogen balance. Therefore, research on the activities of key enzymes involved in nitrogen
metabolism and NSC in tea plants can provide a basis for evaluating the quality of tea varieties and improving the quality and

nitrogen use efficiency of tea plants.

Key Words: nitrogen levels; root activity; nitrogen utilization efficiency; non-structural carbohydrates; Camellia sinensis
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BRI AR E 2R (FD) PRSEBEG 2K 15 (HI1) \HZR (BHZ) , T 2013 4F 1 A #tfr abkidse, +
BEAA B AR ARG DL 5 1) 25 45 S wE — 30 R NP R 4T 8, pH 4.96, Bl & 97.40 mg/ ke, HALBE
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Table 1 The influence of nitrogen levels on root activity of tea plants

fin i Cultivars Ny N, N, N
FD 30.44+0.52 Cc 30.73+1.05 Cc 39.81+0.59 Aa 37.95+0.74 Bb
HJ1 32.35+0.49 Bb 41.29+1.31 Aa 39.88+0.72 Aa 32.65+0.40 Bb
BHZ 30.75+0.34 Bb 30.79+1.23 Bb 36.91+1.21 Aa 36.01+0.61 Aa

FD . 2504 il Fh 45 54 K A 2% tea cultivars, Fuding dabai tea; HJT, 258 5 flt, {355 8 425 1 5, tea cultivars, Baojing huangjin tea 1#; BHZ ; 25 # i
i, HZ . tea cultivars, Baihaozao; N, :0 g/ 4% (NH, ) ,S0,,0 g/pot (NH,),S0,;N,:11 g/%%(NH,),S0,,11 g/pot (NH,),S0,;N,:22 ¢/7%(NH,),
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Table 2 Effect of nitrogen application level on the content of free amino acids in tea leaves

Al Cultivars Ny N, N, N,

FD 4.45+0.17 Ce 4.71+0.11 BCe 5.86+£0.09 Aa 5.10+0.21 Bb
HJ1 4.67+0.22 Be 5.26+0.23 Bbc 6.65+0.10 Aa 5.63+0.16 Bb
BHZ 3.24+0.11 Cd 3.50+0.13 Cc 4.22+0.08 Bb 4.81+0.13 Aa
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