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Effects of W ater Stress on Photosynthetic Physiological Character istics in
L eaves of Rhododendron fortunei and Their Response to L ight and Tanpera-
ture

KE Shi-sheng’ and YANGM in‘wen
(School of L ife Sciencg Taizhou U niversity, Linhai, Zhejiang 317000, China)

Abstract: The effectsof il water stresson sime photosynthetic physiological characteristics in leaves of
Rhododendron fortunei and their regponse © light and tamperature were investigated by using 5-year-old pot-
cultured seedlings as expermental materials and exposing then to different levels of water stress Twelve pots
of plant seedlingswith a smilar growth were divided into 4 groups no stress (control) , light stress, moderate
stress and heavy stress Net phoiosynthesis rate (Pn) declined underwater stress conditions A ccording o the
criteria suggested by Farquhar and Sharkey, the depression of photogynthesismay be attributed © stomatal Iim-
itation under light water stress conditions, while that may be linked o non-siomatal limitation under moderate
and heavy stress conditions In comparisnwith the control group, light compensation point (LCP) and stomar
tal resistance (r,) increased, light saturation point (LSP), goparent quantum yield (AQY), maximal Pn
(Pm), Fv/Fm and trangiration rate (Tr) in the other groups declined along the water stress gradients Be-
sides, the dark regiration rate (Rd) increased under light and moderate stress, but decreased under heavy
stress The intercellular O, concentration (Ci) digplayed adverse trend campared with that of Rd High tem-
perature aggravated the stress effect of water on photosgynthesis
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Fig 1 Effect of water stresson photosynthetic physiological character istics
Different snall letters show significant difference anong
water stress conditions (P <0. 05, Duncan'’s test).
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Fig 2 Regons of photogynthetic physiological parameters to leaf chamber temperature
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Tablel Resonse curvesof photosynthetic physiological parameter s to tenperature
under different water stressconditions
(x) (y)
Parameter(y) reponse o . . ) ) 2
() rep Intensity of water stress Simulation equation R
temperature (x)
Control y = -0 0190% + 0.9671x - 4.8904 0. 9404
Net photogynthetic rate Light y = -0.0234% + 1.1679x - 7.4195 0.9784
M oderate y = - 0.0112¢ + 0.4422x + 1.2346 0.9785
Heavy y = -0.0003x - 0.0483x + 3.0411 0. 9467
Control y = 0.0001¢ "2 0. 9687
Dark regiration rate L ight y = 0.0019& ¥ 0. 9836
M oderate y = 0.0026x" %% 0. 9665
Heavy y = 0.0034x"%® 0.9948
Control y = 0.2191x - 3.6683 0. 9899
Trangiration rate Light y = 0.1810x - 2.9943 0. 9863
M oderate y = 0.1311x - 2.1407 0. 9875
Heavy y = 0.0586x - 0.7904 0.9738
n=8
3 y y H
: (23 ) (30 ) : (39 )
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Fig 3 Effect of tanperature on Fv/Fm under water stressconditions
Different snall letters show significant difference among different water stress and
tamperature conditions (P <0. 05, Duncan’s test).
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Table2 Effect of tenperature on photos/nthetic regpon s parameters to light

under water stressconditions

LCP LSP Pmax

Tenperature( ) Intensity of water stress Umol- m™2- s @mol- m™?- s!)  @mol- m 2 s!)  AQY

23 Control 21.1+2.0j 1284 +115 a 8.64 £0.68 a 0.0304 +0.0011 a
L ight 32.9+2.8ij 1179 £121 ab 7.96 £0.64 ab 0.0297 £0. 0012 a
Moderate 43.5+3.4 hi 962 +96 cd 6.13+0.56 d 0.0193 £0. 0013 ¢
Heavy 58.2+3.6 gh 736 £84 f 2.24+0.33 gh 0. 0091 +£0. 0012 de

30 Control 55.8+3.9 gh 1138 £126 ab 7.65+0.54 bc 0.0233 £0.0020 b
L ight 72.9+5.2 fg 1069 £116 bc 7.04£0.60 c 0.0225 £0.0019 b
Moderate 88.8+6.5 f 855 +57 de 4.26+0.39 e 0.0179 £0. 0016 c
Heavy 130.7+10.9 e 592 +62 g 1.58 0. 15 hi 0. 0075 £0. 0009 e

39 Control 156.1+14.8d 861 £58 de 3.37+0.24 f 0.0182 £0.0013 c
L ight 191.5+19.1c 739 £55 ef 2.46+0.30 g 0.0176 £0. 0013 c
Moderate 223.1+£17.3 b 670 £56 fg 1.53 0. 13 hi 0.0104 £0.0012 d
Heavy 258.5+23.2 a 524 +60 g 1.05+£0.09 i 0. 0053 +0. 0007 f

: (P <0.05, Duncan's )
Note: Different snall letters shav significant difference among different water stress and tanperature conditions (P <0. 05, Duncan's test).
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