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Auxin response and tea plant roots formation regulated by nitrogen stress
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Abstract: The growth phenotype, biomass, total nitrogen contents, root development, concentration of indole-3-acetic
acid (TAA) and auxin related genes expression were studied by hydroponic experiment of Camellia sinensis cv. Zhongcha 108,

using nutrient solution containing 0 mmol/L., 0.2 mmol/L, 2.5 mmol/L nitrogen, respectively. The results showed that, com-

pared with the C. sinensis cv. Zhongcha 108 seedlings under
Y75 B #A: 2022-08-29

EEWA : EEKHE LRI H (2021YFD1601103) 5 i R4 H 54
Rl 5L 4 01 B (222300420270 5 1 5 445 R 45 250 56 1 H

normal nitrogen concentration (2.5 mmol/L) treatment,

when treated under low nitrogen concentration (0. 2

(212102110117 ) ; 9 7 4 15 45 2% £ @ & B 0F 50 H mmol/L) stress, the dry matter weight of root system in-
(208210018 )5 {3 W 4 ¥ 2% B & 7 4 3% 4 9 H creased, the total nitrogen contents in leaves and roots re-
(20191.G004 20200103 ) ; 2 B e b2 I 2 2 -4 0] 357 A duced significantly, the average adventitious root length e-
BATFT H ( XNKJTD-003 ) ; 125 B i W2 [ B TR b 20 2 T3 longated, the density of lateral roots reduced significantly,
PRI H (kj2021015) the IAA contents in root-shoot junction and roots increased
TEE A TR (1983-) , 2o, W B )% A, - dEi, 8 significantly. Compared with the C. sinensis cv. Zhongcha
HE SR SIS, (E-mail) 1157737358@ qq.com 108 seedlings under normal nitrogen concentration, under

BIEE AT, (E-mail ) 310513267@ qq.com the condition of nitrogen deficiency (0 mmol/L) stress, the
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dry matter weight of leaves and root system of C. sinensis cv. Zhongcha 108 reduced, the total nitrogen content in the leaves,

stems and roots reduced significantly, the density of lateral roots reduced significantly, the IAA contents in leaves, root-shoot

Junction and roots increased significantly. Results of qRT-PCR showed that, relative expression of leaf auxin synthesis related

genes CsTSB, CsCYP83B1, CsNIT2 and auxin transport related genes CsLAXI, CsPILS3 in roots of C. sinensis cv. Zhongcha

108 seedlings under low nitrogen concentration (0.2 mmol/L) stress were upregulated significantly in comparison with the

seedlings under normal nitrogen treatment. Under nitrogen deficiency (0 mmol/L) stress condition, relative expression of leaf

auxin synthesis related genes CsCYPS83B1, CsNIT2 in leaves of C. sinensis cv. Zhongcha 108 seedlings and auxin transport re-

lated genes CsLAX1, CsPILS3 in roots of C. sinensis cv. Zhongcha 108 seedlings were upregulated significantly in comparison

with the seedlings under normal nitrogen treatment. It can be concluded that the increasing of synthesis and polar transport of

leaf auxin from leaves down to roots in C. sinensis cv. Zhongcha 108 seedlings under nitrogen deficiency stress and low nitro-

gen stress is one of the physiological mechanisms of the response of seedling roots to nitrogen stresses.
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Table 1 Primer sequences of auxin-related genes in tea plant for qRT-PCR

E P A D A1 (5—-3") TSI (5 —3") P 1R/ (bp)
CsGAPDH XM_028237220.1 TTGGCATCGTTGAGGGTCT CAGTGGGAACACGGAAAGC 210
CsYUCI TEA023705.1 TTTGGAGAGGCAGTGGAGAG CTCCCTTCAATCTCCGGCA 149
CsTSA TEA013842.1 ATCCTTTGGCAGATGGTCCA GAGGAACATCAGGGACCACA 228
CsTSB TEA006198.1 GCGGAAGAGAGAAAAGTCGG — TGATTCGTGAGCCTTTGAGC 212
CsAAO1 TEA028626.1 TTCACCCAATCCACCAAAGG ATCGACAGAGATTTCCCGCA 192
CsCYP83BI TEA007001.1 TACACCAGCTCGACAACTCT CAAAAGCCAAGTCCAAGCCA 222
CsNITI TEA022651.1 AGAATAAGACCATGAGCTCG CAGCAGCTTCCTTGACAA 279
CsNIT2 TEA012344.1 CGCGGAGGTGGATATGGG TCTTTACCGTTAGCTGTGCG 237
CsPIN3 KP896474 CGGCGGTGGTTCCGCTCTAC GGAGAGTGTCGGCGGCGATG 198
CsAUX1 KU527654 CTCTCGCCGCCTCTGAGGGT AGCGTCCCAAGCAGAACCGC 245
CsABCB4 KU527655 TGCCCCAAGTGTCTGCCAGC TGCCGTGCGTAAGCCTTGTGT 284
CsPILS3 KU527656 TTTGGCGCGTGTTGTGCGAC CACTGTCACAGCATGGCCCCC 232

1.3 A2

B SN2 B SR FH Excel 2016, fd1 ] SPSS 22

AT ANOVA J5 2243 Hr fl 2 8 LA, SO i 48
P R P bR ifE 22
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Fig.1 Phenotypes and biomass statistics of tea plants under different nitrogen conentrations
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Fig.3 Chlorophyll and carotenoids contents in the leaves of tea seedlings under treatments with different nitrogen concentrations
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Fig.4 Root morphology and parameters of tea seedlings under treatments with different nitrogen concentrations
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Fig.5 Auxin contents in the leaf, root-shoot junction and the root of tea seedlings under treatments with different nitrogen concentrations
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