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Photosynthetic and Physiological Characteristics of
Camellia petelotii Seedlings under Drought Stress
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541006, China)

Abstract: A pot experiment was conducted to study the effects of different water treatments[ CK (with soil
water content 85% ~90% of field capacity) , T, (with soil water content 65% ~70% of field capacity), T,
(with soil water content 50 % ~55% of field capacity), T, (with soil water content 35% ~40% of field ca-
pacity) ] on the photosynthetic and physiological characteristics of Camellia petelotii seedlings. The results
showed that: (1) All plants were dead in T, treatment,indicating that soil water content 50 % ~55% of field
capacity is the threshold to water stress. (2) When increasing drought stress, the net photosynthetic rate
(P,) ,stomata conductance(G,) , transpiration rate(T,), stomatal limitation values(L,) and actual photo-

synthetic efficiency of PS|[ (Ppsy ) all significantly decreased, while the intercellular CO, concentration(C;)
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and water use efficiency (WUE) kept invariable. The decrease of P, in drought stress of C. petelotii was
mainly caused by non-stomatal inhibition. (3) Compared with CK, the minimal fluorescence(F,) , maximal
fluorescence(F,,) ,maximum quantum yield of PS][ (F,/F,,) and malondialdehyde(MDA) content of leaves
in T, treatment did not change significantly,while in T, treatment, F,, and F,/F,, decreased significantly, F|
and MDA content enhanced significantly, which indicated that the reaction center of PS[ of C. petelotii
was not injured in T, treatment, while the photosynthetic apparatus was destroyed irreversible in T, treat-
ment. (4) The contents of total chlorophyll (Chl), chlorophyll a(Chl a), chlorophyll b(Chl b), carotenoid
(Car) in leaves, Chl a/Chl b, Car/Chl, relative leaf water content (RWC) all decreased with increasing
drought stress,while the proline(Pro) content increased under T, treatment and decreased under T, treat-
ment. The results proved that C. petelotii was extremely sensitive to drought stress,the water deficit would
restrain its photosynthesis. Intolerance to drought for C. petelotii may be an important reason to limit the
spread of its population.

Key words: Camellia petelotii ;drought stress;photosynthetic gas exchange;chlorophyll fluorescence;physi-

ological characteristics
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Fig. 1

The gas-exchange parameters in C. petelotii seedlings under drought stress

The soil water content of treatment CK,T;, Ty are 85% ~90% ,65% ~70% .50% ~55% of field capacity, respectively;

Different letters in the same picture meant significant difference at 0. 05 level. The same as below
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Table 1  The chlorophyll fluorescence parameters in C. petelotii seedlings under drought stress

AbF Treatment Fo F,/Fn Dps
CK 182.2+9.4b 941.3+35. 3a 0. 80840. 004a 0.20240.039a
T 187.4+16.2b 923.37+41. 2a 0.79840.010a 0.14340.016b
T, 213.3429.7a 862.5447.8b 0.74240.037b 0.08740.015¢c

R2 TEHETEARFYEHAXGRESERIEHNEL

Table 2 The concentration and ratio of photosynthetic pigments in leaves

of C. petelotii seedlings under drought stress

MK a HaR % b

s 9814

G HRETW N
3 Chl'a Chl'b Chl(a+b) Car MR a/b KIE DR AR
Treatment ; . ; ) , - , . Chl a/Chl b Car/Chl
/(mge+g 1) /(mge+g 1) /(mg+g 1) /(mg+g 1)
CK 1.52£0.17a 0.64%0.06a 2.1640. 22a 0.3040. 04a 2.3840.05a 0.1240.01a
T, 1.10£0. 12b 0.59%0.03a 1.63£0.20b 0.2040.02b 2.1040.09b 0.1040.01b
T, 0.8240. 16¢ 0.42+0.08b 1.2440. 24b 0.1840.03b 1.93£0.05¢ 0.0940.01b
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