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Effects of Heat and Drought Stresses on the PSII Functions and
Absorbed Light Allocation in Two Pepper ( Capsicum annuum L.) Cultivars

HU Wen-hai' HU Xue-hua' ZHOU Gui-hua® ZENG Qing-mei’ WU Qing—yu'

(1. College of Life Sciences Jinggangshan University Ji’ an 343009 China; 2. Nanchang Academy of
Agricultural Sciences Nanchang 330038 China)

Abstract: Two different drought — tolerant pepper cultivars were used as materials for comparison of their
PSII functions and absorbed light allocation treated 5 d under heat or and drought stresses. The results showed
that drought especially simultaneous heat and drought stresses induced decrease of Fv/Fm and increase of
Fo although there was no change in both cultivars under heat stress. @PSII and ¢P decreased in both culti-
vars treated by heat or and drought stresses and the degree of decrease by drought was lower than by simulta—
neous heat and drought stresses but higher than by heat alone. NP(Q) was increased by heat and drought stress
alone especially drought. However simultaneous heat and drought stresses decreased NP(Q). Pepper could al-
locate a greater part of absorbed light to heat dissipation ( D) under heat or drought treatment although de—
crease the part of absorbed light to photochemistry reaction ( P) . Simultaneous heat and drought significantly
decreased the part of absorbed light to P but no stimulated increase of D. Compared with drought — sensitive
cv. Longkouzaojiao  drought — tolerant cv. Zhengjiao 13 remained higher Fv/Fm @®PSIl qP and NPQ under
heat or and drought stresses. The results indicated that higher drought tolerance of pepper is associated with

high capacity of photochemistry reaction and heat dissipation under heat or and drought stresses.
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Fig. 1 Effects of drought and heat stresses on Fv/Fm and Fo in pepper leaves
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Tab.1 Effects of drought and heat stresses on @PSII Fv’ /Fm’ qP and NPQ in pepper leaves
Cultivar Treatment ®PSII Fv’ /Fm’ qP NPQ
13 CK 0.470 +£0.034a 0.736 +0.009a 0.639 +0.046a 1.23 +0.13¢
Zhengjiao 13 0.319 +0.008b 0.651 £0.015¢ 0.489 +0.011b 1.56 0. 14b
D 0.189 +0.024c 0.571 +£0.028d 0.330 +0.026¢ 2.05 £0.15a
HD 0.125 +0.021d 0.660 £0.014bc  0.190 +0.032¢ 1.40 +0.08bc
CK 0.460 +£0.011a 0.732 +0.006a 0.628 £0.018a 1.20 +£0.05d
Longkouzaojiao 0.330 +0.019b 0.694 +£0.017b 0.475 +£0.020b 1.49 +£0.11b
D 0. 154 +£0.008d 0.558 +£0.046d 0.278 £0.014d 1.37 0. 12bc
HD 0.089 +0.012e 0.734 +£0.015a 0.122 +0.018f 0.52 +0.08e
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Tab.2 Effects of drought and heat stresses on the fractions of absorbed light utilized in PSII photochemistry ( P)

antenna heat dissipation (D) and excess energy ( E) in pepper leaves

Cultivar Treatment P/% D/% E /%
13 CK 47.0+3.4a 26.4 £0.9¢ 26.6 £3.4e
Zhengjiao 13 H 31.9+0. 8b 34.9 +1.5b 33.3+1.2d
D 18.9 £2.4¢ 42.9 +2.8a 38.3+0.9¢
HD 12.5 £2.1d 34.0+£1.4b 53.5+£2.6b
CK 46.0+1.1a 26.8 +0.6¢ 27.2 £1.5e
Longkouzaojiao H 33.0+1.9b 30.6 +1.7bc 36.4 +1.3cd
D 15.4 £0.8d 44.2 +4.7a 40.4 £4.0c
HD 8.9+1.2e 26.6 £1.5¢ 64.5 +£2.3a
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