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Relationship between Canopy Photosynthesis Characteristics of Nitraria

sphaerocarpa and Environmental Factors in Hexi Corridor Desert

ZHOU Zijuan ,SU Pei-xi* , XIE Ting-ting
(Linze Inland River Basin Research Station,Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Re-
gions, Cold and Arid Regions Environmental and Engineering Research Institute,Chinese Academy of Sciences,Lanzhou 730000,

China)

Abstract: Nitraria sphaerocarpa Maxim. is a typical desert plant, which often forming N. sphaerocarpa
bubbles with varying sizes. To further explore the photosynthetic adaptation mechanism of N. sphaerocar-
pa canopy for the arid desert environment,we use the measurement system of LLI-8100 carbon flux and the
modified assimilation chamber to study the photosynthetic characteristics of N. sphaerocarpa canopy in the
mid-July and mid-August. The results showed that: the soil respiration rate and soil evaporation rate in
mid-July were both higher than those in mid-August;the canopy photosynthetic rate and water use efficien-
cy in mid-August decrease compared with those in mid-July,and the difference was significant (P<C0. 05).
Path analysis between canopy photosynthetic rates of N. sphaerocarpa and environmental factors indicated
that photosynthetic active radiation was the major factor to affect canopy photosynthetic rates of N. spha-
erocarpa,and play a direct role in canopy photosynthetic rates in mid-July and mid-August; meanwhile, the
interaction of air relative humidity,air temperature and photosynthetic active radiation also has a greater in-

fluence on canopy photosynthetic rates of N. sphaerocarpa in mid-August. Canopy photosynthetic rate of
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N. sphaerocarpa in mid-July under high temperature and strong light environment was higher than that in
mid-August, which indicated that N. sphaerocarpa had a highly adaptability to the high temperature and

light intensity in desert environment.

Key words: Nitraria sphaerocar pa Maxim. ;desert plant;canopy photosynthesis;canopy transpiration;can-

opy water use efficiency
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Table 1 Soil moisture content of N. sphaerocarpa in different months/ %
Soil depth/cm
Month 0~20 20~40 40~60 60~80 80~100
7 Mid-July 0.79+0.11 1.2540.06 1.3340.22 1.2540. 14 1.1140.08
8 Mid-August 1.7540.13 2.3970. 14 2.3020.07 2.6270.11 3.4840. 09
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Note: The data in the table was mass percentage.
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Fig. 2 Diurnal changes of the soil respiration and transpiration rates of N. sphaerocarpa
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2

Table 2 Path analysis between canopy photosynthetic rate of N. sphaerocarpa and micro-meteorological factors

Micro-meteorological

Indirect effect

Time factor Total effect Direct effect T,/C RH/Y, . PA{?Z - / C, .
/Cpmol * m™2 « s~ 1) /(pmol + mol™")
T./C 0.471 —0.385 - 0.472 0.414 —0.030
7 RH/% —0.461 —0.480 0.378 - —0.387 0.028
MidJuly  pAR/(pmol » m™2 + s71) 0. 940 0. 900 —0.177 0. 206 - 0.010
C./(pmol » mol™1) 0.192 0.053 0.216 —0.251 0.175 -
T./C —0.736 —0. 386 - —0.183 —0.165 —0.003
8 RH/% 0.877 0.193 0. 365 - 0.309 0.010
Mid-August  PAR/(ymol + m~2 « s~ 1) 0.835 0.634 0.100 0. 094 - 0. 006
C./(pmol + mol b 0.168 0.092 0.011 0.021 0.043 —
3
Table 3 Path analysis between canopy photosynthetic rate of N. sphaerocarpa and soil factors
Indirect effect
Time Soil factor Total effect Direct effect Ts/C / Rs , / Es .
/C(gmol e m™2 «s71)  /(mmol* m™ %+ s~ 1)
Ts/C 0. 354 —0.202 - 0.453 0.102
T\M_July Rs/(umol e m 2+ 5 1) 0.916 0.942 —0.097 - 0.071
Es/(mmol s m™ 2«5 1) 0.459 0.148 —0. 140 0.451 —
Ts/C —0.,501 —0.990 - 0. 801 —0.311
Mgid*Augusl Rs/(pmol e m™% « s71) 0.262 1. 204 —0.658 - —0.284
Es/(mmol * m™2 « s™ 1) —0.263 —0.357 —0.863 0.957 -
: Ts. iRs. i Es.
Note: T's. Soil temperature; Rs. Soil respiration rate; Es. Soil evaporation rate,
, ;8 , ,
s s , s
s s
CO, o Cs NO» N
s ) —10C ~0°C.,15C ~30°C
, . 35C~45C, 7.8
3 43.4°C  34.8°C,7 8 ,
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3.1 N o
s s s
N s s
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