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Photosynthetic Physiological Characteristics of Four Medicinal Plants in the Taibai Mountain

WANG Xiao-bing''? ,LIU Jian-jun** ,ZHANG Shi-ji’
(1. Innovation Experimental College s Northwest A& F University sYangling s Shaanxi 712100 ,China; 2. College of Forestry
Northwest A& F University ,Yangling »Shaanxi 712100, China; 3. Huxian Center Nursery ., Huxian,Shaanxi 710300, China)

Abstract:In order to provide basic data for cultivation, photosynthetic physiological characteristics of four
medicinal plants (Phytolacca acinosa s Rheum o fficinale , Helleborus thibetanus and Cardiocrinum gigante-
um) cultivated in the northern slope of Taibai Mountain were studied. The results showed that R.
officinale was a heliophilous plant,which could effectively use high light,and had a higher net photosyn-
thetic rate. P. acinosa demonstrated higher capability to use high light,however,it also exhibited shade tol-
erance. The diurnal changes of photosynthesis of P. acinosa and R. o fficinale showed a typical double-peak
curve with a slight “midday depression of photosynthesis” due to the stomatal limitation and the decrease
of relevant enzymatic activity. H. thibetanus and C. giganteum were sciophilous plants with high photosyn-
thetic pigment content,low ratio of Chl a/b,they could utilize weak light effectively. Their photosynthesese
were suppressed when they were fully exposed under the sunshine outside of the forest. The reasons for the
decrease of net photosynthesis for H. thibetanus after 8 am were due to photoinhibition and stomatal limita-
tion,for C. giganteum however,it was because of the high temperature and strong light stress.

Key words: medicinal plant; photosynthetic characteristic; shade tolerance
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Fig. 1 The diurnal variation of environmental factors
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Fig. 2 The diurnal variation of stomatal conductance and net photosynthetic rate
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Table 1 Path analysis on the net photosynthetic rate and its affecting factors
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Fig. 3 The response of net photosynthetic rate to

photosynthetically active radiation
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Table 2 The photosynthetic index of the four

medicinal plants(z,n=23)

2 kY LCP LSP Proax
2 A
/(umol » m~2 « /s™1)
i i 4546.03 b 1052+113.16 b 21.8+2.02 b

Kt 1064+10.97 a
BT 38+6.56 b
pNERE 7+1.53 ¢

15584162.97 a 29.742.86 a
307442.67 ¢ 5.8£0.76 ¢
2614+12.17 ¢ 5.0£0.53 ¢

TE « [ 51 i AN ) B 7R 22 53 8825 (p<<0. 05) . 3 3 [ .

xR3 AHAAEYREBRENEE(@T.n=3)
Table 3 Photosynthetic pigment content of the four

medicinal plants(z.,n=23)
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