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Abstract: To illustrate the photosynthetic response and photosystem II (PSII) photoinhibition of tea leaves to
altitudinal gradient, native tea population of Camellia sinensis grown in the cloudy and misty Lushan Mount was
measured in terms of photosynthetic gas exchange and chlorophyll fluorescence. Results show that the leaf thickness,
maximum photosynthesis rate (Pnmax), maximum relative electron transport rate of PSII [rETR(II)]max,
compensation irradiation (Ic), saturation irradiation (Isat), half saturation irradiation (Ik) and water usage efficiency
(WUE) increased with the altitude increased. While vapor pressure deficit (VPD), stomatal conductance,
transpiration rate, intercellular CO2 and dark respiration rate (Rd) displayed an opposite trend. The maximum
potential photochemical efficiency of PSII (Fv/Fm) increased while the quantum yield of non-regulated energy
dissipation of PSII [Y(NO)] decreased with the altitude increased. The effective photochemical quantum yield of
PSII [®(II)], photochemical quenching (qP) and relative electron transport rate of PSII [rETR(II)] all increased
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at higher altitudes. Overall, tea trees at lower altitudes exhibited decrease of photosynthetic performance compared

to those at higher altitudes, due to photoinhibition of PS1I.

Keywor ds: Lushan Yunwu tea, altitude gradient, photosynthesis, gas exchange, chlorophyll fluorescence, photoinhibition
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Table 1 Geographic and climatic information of five tea gardens of different altitudes

5 AR Bk /m Z 4% N/E Yo AR HEESRE PAR /KI5 JE 5 & VPD
No. Names Altitude Latitude/Longitude Slope  Air temperature/C  /umol-m2-s’! /kPa
1 (53] 368 5% [l 240 29°31' 54"/115°53'36" 32.61+0.22 1 641421 3.45+0.22
2 K Il 460 29°37'40"/116°01'35"  THdk  31.90+0.24 1 465£12 1.59+0.46
3 TR AR 580 29°35' 52"/116°01'33" 7R 30.88+0.16 1 747£10 1.79£0.10
4 AN TR A% [ 900 29°35' 03"/115°59'55" 1t 30.83+0.21 1 894480 1.17+0.08
5 JFEAEYEZER 1100 29°33' 03"/115°58'46"  ZE  30.07+0.19 1908+12 2.13+0.11
W R R REE A 3R
Note: Climatic parameters were measured at least three times
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Fig. 1 Photosynthetic gas exchange parameters of tea leaves at five altitudes
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Table 2 Parameters of fitted photosynthesis of tea leaves at five altitudes
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240 0.069 8.10 1 899.20 15.81 -1.09 0.996 7
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Fig. 3 Photoinhibition of PSII of tea leaves at five altitudes
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Fig. 4 Fitted light response curve of rETR(1II) of tea leaves at five altitudes
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Table 3 Parameters of fitted rETR( 1) of tea leaves at five altitudes
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