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Characteristics of Photosynthetic and Chlorophyll Fluorescence

of Tea Varieties under Different Nitrogen Application Levels
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Abstract: In order to ascertain the mechanism of nitrogen levels on the photosynthetic system in different
tea varieties, we investigated the growth vigor, chlorophyll content, photosynthetic rate and chlorophyll
fluorescence parameters in three tea varieties(Fuding dabai tea, Baojing huangjin tea No. 1 and Baihaozao)
by the pot experiment under nitrogen stress [ (control: N, (0 g), low nitrogen: N, (11 g), suitable nitro-
gen:N, (22), high nitrogen: N, (33 g)]. Results showed that; (1) Nitrogen application significantly pro-
moted tea growth, and the chlorophyll content, net photosynthetic rate (P,), stomatal conductance (G,) ,
transpiration rate (T,) increased after nitrogen application, while the intercellular CO, concentration (C;)

decreased, of which N, treatment had the greatest impact to them. The variation trends of water use effi-
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ciency (WUE) in 3 tea varieties were different with each other. (2) After treated with N,, the primary
maximum photochemical efficiency of PS|[ (F,/F,,), photochemical quenching coefficient (¢P) and the rel-
ative electron transport rate of PS[l (rETR) also increased most in three varieties, while the non-photo-
chemical quenching coefficient (NPQ) decreased. (3) The results indicated that there was a correlation be-
tween the chlorophyll content and photosynthetic parameters in tea leaves, and it represented a variety
specificity between them. In conclusion, nitrogen application could increase the chlorophyll content, G,
and ¢gP, and enhance net photosynthetic rate. Compared with control, the photosynthetic characteristics,
chlorophyll fluorescence parameters and WUE showed different characteristics in tea varieties under differ-
ent nitrogen levels. It indicates that we can rapidly evaluate the needs of nitrogen nutrition in tea plants

based on the chlorophyll content, photosynthetic characteristics and chlorophyll fluorescence parameters.,

and provide guidance for the management of tea plantation.

Key words: nitrogen; Camellia sinensis; photosynthesis; chlorophyll fluorescence
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Table 1 The growth vigor of different tea varieties under different nitrogen application levels
i i b 3 PR E-yii! I3 AR
Variety Treatment Height/cm Steam diameter/mm Branch number
N, (CK) 36.63+0.19 5.4540. 18 6.4040. 23
N, 41.3840.18* * 6.0140.28 6.80+0.11
FD
N, 45.0140.21** 6.30+0.12" 6.80+0. 22
Nj 44,4040, 14> * 5.9140. 15 6.20+0.17
N, (CK) 35.6040.19 5.3840.23 4,82+0. 22
N, 39.9140.05" 5.8940. 14" * 5.6940.17"*
HJ1
N, 42.0540.27* 5.9240.17** 5.73+0.18*
Nj 39.7240. 14" 5.504+0.07 5.454+0.05
N, (CK) 35.8940. 15 5.17£0.18 4.60£0. 20
Ny 39.9640.14* 5.424+0.17 4.50+0. 30
BHZ
N2 39.2440. 24" 5.3540. 10 4,38+0. 23
Nj 38.7440.31" 5.324+0.12 4.96+0. 27

HEFD. A SR A4S HI L ARG B 4 2% 155 BHZ, 225 No JN1 N2 BN, 43503678 0.11,22.33 g/ @A EUK 5 = Fl« = S35 ARAR

[ it 0 Ak B 5 X B R) 2 0. 05 5 0. 01 K EAFE B EME 227 F

Note: FD. Fuding Dabaicha; HJ1. Baojing Huangjin tea No. 1;BHZ. Baihaozao; Ny, N; ,N; and Nj stand for application level of 0,11,22,33

g/pot; ¥ and * x indicate the difference between untreated control and nitrogen treatment at 0. 05 and 0. 01 levels, respectively; The same as below
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Fig. 1 The chlorophyll content of different tea varieties under different nitrogen levels
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Table 2 The photosynthetic parameters of different tea varieties under different nitrogen levels
o HOlt G R SILTE Jiifa] CO, ¥ B ZE i R ok I 7K 4 1) %
i Ab B . s )
Vatiet Treatment P, Gy Gi T. WUE
Y /(pmol * m™ 2+ s 1) /(molem ?«s 1) /(pmol « mol™1) /(mmol *» m~% +«s7')  /(mmol » mol™")
Ny (CK) 10.02+0. 16 0.13240.03 259.89+0.43 5.174+0.02 1.9440.01
N, 10.62+0.01* 0.13340.01** 232.2740.09 5.5840.01** 1.9040.01
FD
N3 12.60+0.18" * 0.17340.01** 232.55+0.22" " 5.86+0.02" " 2.194+0.05"*
N; 10.20+0. 19 0.14140.02* " 233.134+0.17* " 4,9440.01* " 2.034+0.19
Ny (CK) 9.5040. 24 0.12740.03 241.3740.59 4.75+0.03 2.004+0.01
Ny 10.61+£0.16" * 0.12840.01 225.2140.257 5.41+0.26"~ 1.954+0.03"
HJ1
Ny 12.66+0.17** 0.18040.01*~ 232.2840. 24 7.05+0.02* " 1.794+0.03* *
N3 11.12+0. 11" * 0.23440.02"* 237.734+0. 69 6.324+0.25" " 1.754+0. 05"
Ny (CK) 11.15+0. 06 0.13640.01 238.2840. 20 6.18+0.04 1.80+0.01
N, 11.47+0.02" * 0.17440.01* " 221.474+0. 68" * 6.50+0.03 1.7640.01
BHZ
N 12.21+0.01" " 0.14340.01** 223.294+0.96* 6.51+0.16 1.88+0.13
N3 10.96+0.05" * 0.13740.01** 232.944+0.61" " 6.09+0.17 1.7940. 19
BN, HN, [N, BN,
0.6
0.5
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E, 5 03f
021
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1 H 0 1 1 - I
BHZ BHZ
701
601 ook
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Fig. 2 The chlorophyll fluorescence parameters of different tea varieties under different nitrogen levels
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Table 3 The correlation between chlorophyll content and photosynthetic parameters in different tea varieties
b S A N = ~ O, 3 ~ S e N 2%
Variety Chlorophyll HOLa A P, LT G, MiiE CO. #efE Ci A T,
Chla 0.508 0.539 0.973" 0.282
Chlb 0.483 0.502 0.983" 0.281
FD
Chl(a+b) 0. 467 0. 487 0.983" 0. 266
Chla/b 0.478 0. 548 0.987" 0. 360
Chla 0. 827 0.728 0. 460 0.872
Chlb 0.932 0.682 0.435 0.952*
HJ1
Chl(a+b) 0.901 0.587 0.573 0. 897
Chla/b 0.873 0. 604 0.577 0. 879
Chla 0.237 0. 488 0.743 0.372
Chlb 0. 290 0. 804 0.878 0.602
BHZ
Chl(a+b) 0.313 0.733 0.873 0.575
Chla/b 0. 341 0. 660 0. 832 0. 508
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