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Armeniaca vulgaris Diurnal Variation of Photosynthesis and Relationship
with the Eco-physiologcal Factors in the West of Tianshan Mountains

BAI Zhi-giang' . MAO Pet1i* ,LIU Hua’* ,LIU Duan', HAN Yan-liang' ,GUO Zhong-jun'

(1 Institute of Forest Ecology,Xinjiang Academy of Forestry, Urumgi 830002,China;2 Yantai Institute of Coastal Zone Research
for Sustainable Development, Chinese Academy of Science, Yantai, Shandong 264003, China; 3 School of Forestry & Landscape
Architecture, Anhui Agricultural University, Hefei 230036, China)

Abstract: Armeniaca vulgaris Lam. is the most important constructive species of wild fruit forests in the
Tianshan Mountains, Northwest China. Our objective was to clarify the existence status and photosynthetic
characteristics of A. vulgaris and the relationships between wild fruit forest and some eco-physiological
factors. Saplings of A. vulgaris were selected at the Center for Research and Development of Wild-Fruit
Forest Resources, Yili Kazak Autonomous Prefecture, Xinjiang Province, China. And the response of photo-
synthetic rate to photosynthetic effective radiation,diurnal change of photosynthetic rate and eco-physiolo-
gy factors, were analyzed in situ by 1i-6400 Portable Photosynthesis Analysis System under natural condi-
tions, Relative analysis,path coefficient analysis and stepwise regression equation were used to discuss how

related factors influenced diurnal changes of photosynthetic rate. The results showed that: (1) The maxi-
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mum net photosynthetic rate (P,,..) and light compensation point (LSP) were 12. 63 and 1 389. 44 ymol -
m %+ s ',respectively. It is a heliophilous plant. (2)Diurnal change of P, showed a unimodal curve in sun-
ny days. But the diurnal change of P, showed a bimodal curve in cloudy days,and there was obvious midday
depression of photosynthesis,because of the non-stomata limitation, which indicated the degree of photoin-
hibition reduced in cloudy days. (3) The reduction of photoinhibition was caused by the decrease of leaf
temperature (T)). Stomatal conductance was positive correlation with both P, and transpiration rate (T,).
With the increase of T}, P, .G, and T, exhibited a unimodal curve in sunny days. However,in cloudy days.
P, and T, was positive correlation with T, whereas G, was negative with T,. The decrease of G, due to T,
exceeding the optimal value was an important reason for the appearance of severe photoinhibition in sunny
days. The decrease of T, by closing stomata quickly controlled the lose of water to the utmost extent,in
spite of leading to the increase of T, and decrease of P,,which was one of the important physiological char-
acteristics for A. vulgaris to distribute the arid adret. (4) The main physiological factor affecting the char-
acteristic of P, of A. vulgaris was G,,C; was the main limiting factor;and the main ecological factor was
RH, T, was the limiting factor both in sunny days and cloudy days. The results indicated that A. vulgaris
adapt to high-light’s capability,it is a heliophilous plant,and the photosynthesis were no visible inhibition
in cloudy days,while the environmental conditions under forest crown artificial accommodated to suit the
self-restoration of A. vulgaris population.

Key words: Armeniaca vulgaris Lam. ;photosynthesis;eco-physiological adaptability
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Fig. 3 Diurnal changes of photosynthetic indexes of A. vulgaris in sunny and cloudy day
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1
Table 1 Maximum and mean value of photosynthetic parameters and environmental
factors of A. vulgaris in sunny and cloudy day
Weather condition PPFD T. RH P, T, Gy G WUE Ly T
Sunny 1817.39 31.91 34.94 21.97 7.24 0. 30 215.83* 8. 84 0.65 39. 16
Maximum Cloudy 894.07** 29,42 44.54% 20,84 6.78 0.42  182.89 7.16 0.83%*  37.48
Sunny 1210.22 31. 46 30. 88 16. 38 5.43 0.26 180. 83 4.16 0.53 36. 44
Mean value Cloudy 733.97** 28,78 40. 4% 14.72 5.55 0.25  157.03* 5.10 0.60%* 34,85
Sk %% 0.05 0.0l i
Note: % and * % show significant difference between different weather conditions at 0. 05 and 0. 01 level, respectively; The same as below.

2 ( / )

Table 2 Path coefficients between P, and physiological factors in sunny and cloudy day

_ _ Indirect effect N R%)
e Direct effect T, G, G T et
T, 0.156/0. 148 —0.424/0. 385 0.301/0. 248 0.008/0.003 0.038/0.029
Gy 0.926/0. 788 —0.029/—0.023 —0.206/—0.139 —0.007/—0.003 0.887/0.563
C; 0.033/—0.105 —0.032/—0.011 0.253/0. 186 —0.010/—0.012 0.024/—0.047
T 0.104/0.098 0.061/0.033 —0.583/—0.355 0.287/0.257 —0.013/—0.002
3 ( / )
Table 3 Correlation coefficients between P, and eco-physiological factors in sunny and cloudy day
Physiological factor Ecological factor
Weather condition T, G. ¢ T PPFD C T, RH
Sunny 0.355 0.924** —0.201 —0.201 —0.445 0.322 —0.510 0.608*

Cloudy 0.119 0.766** —0.113 0.196 0.362 0. 247 0.141 0.553*
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4 ( / )

Table 4 Path coefficients between P, and ecological factors in sunny and cloudy day

Indirect effect R%),
Ecological o . Decision
factor Direct effect PPED C. T. RH coefficient
PPFD 0. 553/0. 482 0.224/0.185 0.601/0.528 —0.998/—0.603  —0.034/—0.019
C. —0.137/—0. 201 —0.009/—0.013 —0.426/—0.339 0.965/0. 751 —0.147/—0.086
T, 0.586/0.520 0.028/0.017 0.325/0.218 —1.010/—0.733 —0.624/—0.407
RH 1.214/1.098 —0.076/—0.043 —0.303/—0.156 —0.487/—0.325 0.113/0.004
5
Table 5 Regression equations P, ,G,, T, and PPFD in sunny and cloudy day,respectively
Regression equation
R’ P
Sunny Cloudy
P,=51.172G,+4. 227 P,=34.202G,+3.610 0.556/0.292 P<C0.01
T.=19.439G,+1.921 T,=11.14G,+1. 677 0.486/0. 284 P<C0.01
P,=—0.117T\>+7.401T,—102. 54 P,=0.436 T;—2.059 0.407/0.123 P<C0.01
Gy=—0.002T2+0.118T,—1.528 G,=0.005 T,+0. 344 0.354/0.075 P<C0.01
T.=—0.043T\*+2.802T,—39. 816 T,=0.247 T\—3.119 0.508/0. 360 P<C0.01
P,=0.004PPFD?+0.019PFD-+1. 009 P,=0.001PPFD?+0.021PFD-+0. 795 0.574/0.687 P<C0.01
, P, , Luehea seemannii ,
T. G. ) sty
3 1
PG T, e
C 5,
4 b b o
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