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Comparison of Daily Variations in Photosynthesis and Water-Consumption of
Seedlings in Vigorous Growth Period of Three Tree Species from South China

QIU Quan, PAN Xin, HE Qian, LI Ji-yue, SU Yan, LIN Wen
(College of Forestry, South China Agricultural University, Guangzhou 510642, China)

Abstract ; Daily variations in photosynthesis and water-consumption in the seedlings were compared a-
mong three species by using Li-6400 photosynthetic system and by weighting potted seedlings. The exper-
imental species included an endemic tree species ( Zenia insignis) distributed in limestone area in south
China and two other tree species ( Evodia glabrifolia, Rhaphiolepis indica’) commonly used for afforesta-
tion in limestone area. The results showed that R. indica and E. glabrifolia had similar or better ability to
grow through photosynthesis and water conservation as compared with Z. insignis in vigorous growth peri-
ods. As for photosynthetic characteristics, the daily variation trend of net photosynthetic rate of seedlings
from the three species was a “twin peaks” curve. R. indica had the highest net photosynthetic rate, reac-
hing (11.709 £0.392) pmol + m™?+ s™'; E. glabrifolia took second place, and Z. insignis was at
the lowest level. The parameter values on photoresponse curve indicated that R. indica had the most pow-
erful ability to grow through photosynthesis, while Z. insignis and E. glabrifolia were similar to each oth-
er. As for the characteristic of water-consumption, the water-consumption in daytime and nighttime of Z.
insignis was significantly higher than those of R. indica and E. glabrifolia. Water-consumption in day-
time accounted for about 90% of the total consumption in the whole day. The water-consumption rate of
the three species seedlings was comparatively low, between 2.91 x10™* =4.28 x 10 *mol - m ™ - s ™",

Maximum water-consumption rate of E. glabrifolia was the lowest among them, while that of R. indica
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was slightly higher compared with Z. insignis, and the average ratio of the maximum water-consumption

rate and the average water-consumption rate was about 1. 6.

Key words :limestone area; daily change of net photosynthesis; photoresponse curve; water-consumption
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Tab.1 Growth status for the three species seedlings
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Fig.2  Photoresponse curves of the three species seedlings
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Tab.2 Characteristic parameter value on photoresponse curve
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