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photosynthesis. To clarify the photosynthetic adaptability and habitat suitability of four desert plants in Western Ordos, the
LI-6800 photosynthesis system was used to measure diurnal variations in photosynthesis in four desert plants, namely,
Tetraena mongolica Maxim, Zygophyllum xanthoxylum , Nitraria tangutorum, and Ammopiptanthus mongolicus in Western
Ordos. The results showed that; (1) Significant differences existed in the net photosynthetic rate (Pn), transpiration rate
(Tr), stomatal conductance ( Gs), and intercellular CO, concentration among the four desert plants. (2) Pn of the four
plants showed a “bimodal” curve. The order of Pn among the four plants was as follows: T. mongolica (4.37 umol m™>s™")
> Z. xanthoxylum (3.58 pmol m™> s™") > A. mongolicus (2.63 umol m™>s™') > N. tangutorum (2.26 pmol m™~ s™") ; this
indicated that T. mongolica and its relatives have stronger photosynthetic physiological adaptability than the other plants.
(3) According to the physiological and ecological factors that affect photosynthesis, Pn has an obvious positive correlation
with Gs, Tr, and water use efficiency, but not with relative humidity. (4) The moisture is an important limiting factor for

the growth of the four desert plants. The aimed to provide a basis for the protection of desert plants in northwestern China.

Key Words: Desert plants, Photosynthesis, Diurnal variation, Habitat suitability, Western Ordos
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Fig.2 The diurnal variation of main ecological factors for four desert plants
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Fig.3 The diurnal variation of net photosynthetic rate and main ecological factors for four desert plants
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Table 1 The correlation analysis of photosynthetic rate and environmental factors for four desert plants

. St
Species Photosynthetic Tr Pn Ci Gs RH Ta WUE
parameter
PU4A T. mongolica Tr 1
Pn 0.991** 1
Ci -0.22 -0.229 1
Gs 0.904 ** 0.925"* 0.003 1
RH 0.028 0.018 -0.338 0.096 1
Ta -0.019 0.019 -0.45 0.098 0.697 1
WUE 0.566 0.56 -0.681 0.411 0.7 0.556 1
WEH Tr 1
A. husmongoli-cus Pn 0.917*" 1
Ci 0.181 0.049 1
Gs 0.923 " 0.967 " 0.208 1
RH -0.121 0.017 -0.094 0.163 1
Ta -0.063 -0.187 -0.627 -0.34 -0.559 1
WUE 0.733" 0.811" -0.36 0.649 -0.37 0.362 1
% E S.xanthoxylon Tr 1
Pn 0.942 " 1
Ci 0.5 0.511 1
Gs 00.779 " 0.885"" 0.334 1
RH -0.149 -0.054 -0.717" 0.31 1
Ta -0.134 -0.405 -0.266 -0.679 -0.375 1
WUE 0.263 0.552 0.131 0.676 0.327 -0.819" 1
13 N. tangutorum Tr 1
Pn 0.895 " 1
Ci 0.045 -0.268 1
Gs 0.761" 0.588 0.547 1
RH -0.5 -0.409 -0.068 -0.114 1
Ta 0.009 0.223 -0.928 " -0.56 -0.142 1
WUE 0.45 0.778* -0.617 0.128 -0.221 0.548 1

x P<0.05 KEFREER ,* % P<0.01 7J(EFJ:$&E%§FF Tr “H 75 3 R Transpiration ; Pn G H# Net photosynthetic rate ; Ci bobi!
[8] CO, ¥ Intercellular CO, concentration; Gs <, fL 7 J& Stomatal conductance; RH A %5 S 4 X {8 & Relative humidity; Ta i KR FE Air
temperature ; WUE KAy F FHALEE Water use efficency

AR FURCR G RE) 1045 4 b LG FORA M S0 5 5 5
FIFIRE 3R PIAA WUE H LS N BN, 1R b4 7 RRHLIN KU 128, 95 290 W 7
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3 #git
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(1) PUBRDFEBEAE Y A G B 75 I e H AR b S35 S 3 il £k, HL 7R Ak R 3R ] 3 380 B AR U A DY
HAARSHESTAEH>HR,

(2) VUFPSEBAE DA L, 35 1 (7K 43 R RCR A i, DUA AR B9 K o AR B, R I8 £ 2 A Tk
B3 1 SR R A SR EbE

() VAR HERDEEEF ST RS E R W E A, AT LA R GRS E Al
K RIHBORA WEAONE  FRDGE R 528 R Ko FHRCRA 35 A ek

(4) 7K 32 BRI U FP e A K & B I BT B 2R, A SR AR VE v DU A A A (7 i A37
DL IETR W 22 RE 1 R AT /K 3 B TR K

ST EE A LA 3R VG A6 T 5 XS0 W6 A ) DR e B X AR ) 2 Ak O 4 AL 3 Bl 55 2 451

EE
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