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Abstract: To understand the photosynthetic and physiological characteristics of the seedling stage for different
provenances of Calotropis gigantea in a hot-dry valley area, changes in daily mean values for net photosynthetic
rate (P,), stomatal conductance (G,), intercellular CO, concentration (C;), transpiration rate (7,), water use
efficiency (W), light use efficiency (Ly), carboxylation efficiency (Cy), and stomatal limitation (L) of C. gi-
gantea seedlings from Yuanjiang, Honghe, Gejiu, Jianshui, and Yuanyang provenances were compared and ana-
lyzed using multiple comparison analysis of Duncan’s test. Results of diurnal dynamics for the net photosyn-
thetic rates from all provenances showed bimodal curves, but there were different times associated with the val-
ues. C. gigantea has strong adaptability to high temperature, which can improve the photosynthetic assimilation
efficiency by increasing the stomatal conductance and transpiration. The extreme high temperature in hot-dry
valleys is not the limiting factor to influence photosynthesis and carboxylation reaction of C. gigantea seedlings,
however, the high light radiation at midday significantly inhibits their photosynthesis and water utilization. The
daily mean values for photosynthetic and physiological parameters showed that Honghe provenance had a sig-
nificantly higher (P << 0.05) net photosynthetic rate, transpiration rate, light use efficiency, and carboxyla-
Wik H 1. 2015-10-06; & 71 H . 2015-11-20
FEGWH & Z MOl 2 45 PE AT B IF L T (201304810) 5 P4 R ARl R 27 Aoy 2 0 B2 A7 Bk 22 2% 34 I H
(5009705101-1)
EHE R oo, M, WSEYAERAZNG . E-mail: zhengyuan_001@126.com, MAFMEH . XIHR, #
B, WAESI, NFLRTFEMARBEE S AP E-mail: hmliu@swfe.edu.cn




F33EH I I U AR R A I IOG G A B PE  Fh R (E] 22 S 441

tion efficiency than the other four provenances. Also, Gejiu provenance had a highest (P << 0.05) water use
efficiency and a high-level net photosynthetic rate, light use efficiency, and carboxylation efficiency. Conse-
quently, Honghe and Gejiu provenances are considered superior for planting in hot-dry valleys having high-lev-
el photosynthetic production and water utilization potential. [Ch, 3 fig. 1 tab. 43 ref. ]

Key words: forest tree breeding; Calotropis gigantea; provenance; photosynthetic physiology; water utilization;
hot-dry valley
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Table 1 ~ Geographical locations and habitat conditions of Calotropis gigantea from different provenances
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Figure 1 Diurnal dynamics of photosynthetic physiology characteristics of Calotropis gigantea from different provenances
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Figure 3 Comparisons in daily mean values of photosynthetic physiology characteristics of Calotropis gigantea from different provenances
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