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Abstract: Under controlling environmental condition of phytotron, effect of high temperature (30 C and
40 °C) on photosynthetic parameters of leaf of seedlings of seven tree species including Azadirachta indica
A. Juss., Cajanus cajan ( Linn.) Huth, FEucalyptus camaldulensis Dehn., E. globulus Labillardiere, E

citriodora Hook., Acacia auriculiformis A. Cunn. and Jatropha curcas Linn. used for vegetation
restoration in dry-hot valley and effect of low humidity on photosynthetic parameters of leaf of J. curcas
seedling were studied, and also, relationship between photosynthetic parameters and water content of leaf
of tree species tested under high temperature and low humidity conditions was discussed. The results show
that under high temperature condition, net photosynthesis rate ( Pn) and Fv/Fm value of leaf of tree
species tested gradually increase with enhancing of water content of leaf, but those all obviously decrease
under 40 °C condition, meaning that higher water content of leaf is beneficial to increasing of Pn and

WA 2013-02-20

ESTH : FEEMLAFIEAT LRI (2011040023 ) 5 EIZMORMOL G TARHE S5 H (2004)
EFE N BeZE (1976—) 5 WL 1 BIRTAR 5Y , 20T 05 ) N DARSE ) 55 5 5 AR A SRR R
D3 f5/E# E-mail; zhangjg@ caf. ac. cn



56

W) B8 IR 53R 5 o 4R

Fv/Fm, while high temperature of 40 “C has an obvious inhibition to their Pn and Fv/Fm. Under non-
drought condition, high temperature has the influence on Pn, stomatal conductance (Gs) , intercellular
CO, concentration ( Ci) and transpiration rate (Tr) of seedling at different degrees. And under 40 C
condition, Pn decreasing range of seedlings of A. indica and E. camaldulensis is the lowest, Gs of
seedlings of A. auriculiformis, E. globulus and C. cajan obviously increases; Ci of seedlings of all tree
species tested obviously increases; and except A. indica, Tr of seedlings of other six tree species
markedly enhances and water using efficiency decreases. Under state of higher water content of leaf,
Fv/Fm value of A. indica and E. camaldulensis seedlings in seven tree species tested is less influenced
by high temperature. Under relative air humidity of 20% , Pn, Gs, Ci and Tr of J. curcas seedling all
markedly decrease and all increase with increasing of water content of leaf, meaning that decreasing of
water content of leaf is an important influence factor on photosynthesis reduction of J. curcas seedling. It
is suggested that photosynthesis restriction induced by high temperature in dry-hot valley is mainly due to
non-stomatal factor. And A. indica and E. camaldulensis in seven tree species tested have relatively
stronger adaptation or resistant abilities to high temperature and drought habitat of dry-hot valley.

Key words: dry-hot valley; tree species; photosynthetic parameter; high temperature; low humidity;
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A KXW Jatropha curcas Linn.; B: KA Acacia auriculiformis A. Cunn.; C: EMBK Azadirachta indica A. Juss.; D: ¥FrEHE Eucalyptus citriodora
Hook.; E: #5#% Eucalyptus globulus Labillardiere; ¥ 354% Eucalyptus camaldulensis Dehn.; F: K Cajanus cajan(Linn.) Huth.

El1 7E30 CH40 CHEETHL 7 MM FHEEEER(Pn) EEKENXER
Fig. 1 Relationship between net photosynthesis rate (Pn) and water content of leaf of seedlings of
seven tree species tested under 30 °C and 40 °C conditions



Bezl, 5 miR AR TR 7 SRR RO S S8 R

59

F1 EEFEEGTAERELE(30 CH40 C) XWEIR 7 DT R E&SHMWIENE

Table 1 Effect of different temperature treatments (30 °C and 40 °C) on photosynthetic parameters of seedling’ s leaf of seven tree species tested
under non-drought condition

. 30 C AP R EIEE 20 C AP T A BRI
Tree Parameter values under 30 °C condition?’ Parameter values under 40 °C condition?’

species’’ Pn Gs Ci Tr WUE Pn Gs Ci Tr WUE
1 12.40 0.16 282.00 4.21 2.95 5.48 0.27 376.00 6.15 0.89
2 9.90 0.13 285.33 3.65 2.71 7.71 0.12 312.00 2.49 3.10
3 7.28 0.09 271.33 2.92 2.49 2.03 0.18 404. 67 10.50 0.19
4 18.47 0.41 314.00 9.92 1.86 14.30 0.30 331.00 15.10 0.95
5 7.89 0.07 214.00 2.33 3.39 3.16 0.12 381.00 7.62 0.41
6 16. 80 0.19 251.00 5.75 2.92 7.56 0.12 314.67 7.67 0.98
7 9.18 0.08 215.33 2.68 3.42 3.11 0.05 327.00 3.40 0.92

D1, KHAHIE Acacia auriculiformis A. Cunn.; 2 ENB Azadirachia indica A. Juss.; 3: WA¥ Eucalyptus globulus Labillardiere; 4; #5#% Eucalyptus
camaldulensis Dehn.; 5 . /NG Cajanus cajan( Linn.) Huth.; 6. FrEtEfe Eucalyptus citriodora Hook.; 7 TR XU Jatropha curcas Linn.

D Pn; FG4A B ZE Net photosynthesis rate ((umol + m™
Intercellular CO, concentration ( pmol + mol™') ; Tr; ZEME # 3R Transpiration rate ( mmol « m™>

(wmol + mmol™").

- s71); Gs: KALFJE Stomatal conductance (mol - m™2

- s Ci: MUE CO, e BE
- s7'); WUE: 7K43FI B Water using efficiency
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BiE CO,RE (Ci) NEBIEE (Tr) SR AKENX R
Fig. 2 Relationship between net photosynthesis rate (Pn), stomatal conductance ( Gs), intercellular CO, concentration ( Ci) ,
transpiration rate (Tr) and water content of leaf of Jatropha curcas Linn. seedling under relative air humidity 20 % and 50 % conditions
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A KXW Jatropha curcas Linn.; B: KM Acacia auriculiformis A. Cunn.; C. EM Azadirachta indica A. Juss.; D: ¥FEBEHE Eucalyptus citriodora
Hook.; E: #5#% Eucalyptus globulus Labillardiere; F. #5#% Eucalyptus camaldulensis Dehn.; G: AKE Cajanus cajan( Linn.) Huth.

B3 7E30 CHI40 CHEMETHIX 7 MM T 8 PS TR ASLRERIRBE (Fv/Fm) SEKEBHXR
Fig. 3 Relationship between maximal photochemical efficiency of PSII ( Fv/Fm) and water content of leaf of seedlings of
seven tree species tested under 30 °C and 40 °C conditions
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