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Photosynthetic Characteristics of Caragana korshinskii and Its Influencing Factors

Under Different Site Conditions in Semi-arid Loess Region

LI De-li, CAI Guo-jun” ,MO Bao-ru, LIN-Lin,DING Ai-qiang

(Gansu Academy of Forestry Sciences s Lanzhou 730020 ,Gansu ,China )

Abstract: The artificial Caragana korshinskii forests widely distributed on different slopes in the typical
watershed of the semi-arid loess hilly region were taken as the research objects. The diurnal variation
process of photosynthetic indexes and environmental factors were measured by CIRAS-I photosynthetic in-
strument,and the direct and indirect effects of various environmental factors on the net photosynthetic rate
(P,) of C. korshinskii were analyzed by path analysis. The results showed that 1) from 9:00 a. m to 6:00
p. m. ,the changes of photosynthetically active radiation (PAR) ,air temperature (T,) and relative air hu-
midity (Rh) increased first and then decreased,and the air CO, concentration decreased in a small range.
There was a correlation between the factors,and the influence of slope direction on environmental factors
was greater than that of slope position. 2) Under the influence of environmental factors,the photosynthetic

physiological characteristics of C. korshinskii changed actively on the south slope,and were relatively sta-
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ble on the east slope. Specifically, P, ,transpiration rate (T,) and intercellular CO, concentration (C,,) on
the east slope were higher than those on the south slope,and the leaf temperature (T, ), water use effi-
ciency (WUE) and stomatal limiting value (L) on the south slope were higher than those on the east
slope. On the south slope,the average P, was in the order of lower slope~>middle slope>upper slope. On
the east slope,the order was upper slope=>lower slope>middle slope. 3) The decision factor of P, in the
southern slope was air temperature (T,),and the limiting factor was PAR. Environmental changes could
explain 53.4% of the changes in P,. The decision factors of P, were PAR and R, ,and the limiting factor
was T,. Environmental changes could explain 34. 4% of the changes in P,. In the semi-arid region, water
and light were indispensable conditions for the growth of C. korshinskii forest. Previous studies have
shown that the growth status of C. korshinskii in this area is consistent with the shallow soil moisture con-
ditions. The eastern slope is better than the southern slope,and the lower slope is better than the middle
and upper slopes. And C. korshinskii is more dependent on light in the early stage of planting,and more de-
pendent on water in the middle and late stages. Combined with the results of this study,it is believed that

the establishment of C. korshinskii forest in this area should give priority to the lower slope of the east

slope and the south slope,so as to ensure the sustainable and healthy growth of it.

Key words:loess hilly region; forest site condition; C. korshinskii ; photosynthetic characteristics
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Table 2 Correlation analysis between environmental factors
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Fig. 1 Dural variations of environmental factors of different slope aspects
-~ F -~ «F ik
16 ~
i 2.5} rtk
k| ~ 29
g@-: I =710
i o ot Moo 05
Hag 4 w9 B gg
NNy i g [ AR
RE 8 Wog 1S
# 2 4l = 1.0
~ ol = 0.3
al O
\] Q Q Q \]
S S S S
NEENAEN SN
B 1]
= 0.6 } i By
@] ;_/\ o 04
~, T ; |
< e = e
B = ° # 0.0 ¢
1 Es 60f s = 06 ok
i ®E a0} =04t
B RS 20t 02k
® o-',é”"'g“-‘, =, oob .
PSSP PSS ISP T PR
NI AEN RN N EENAEN SN N NEEENEEN SN N
I ] fsf ] I} 7]

B2 AEHEEMEAITREMEREREEL

Fig. 2 Diurnal changes of the light and physiological indicators in different slope aspects and positions
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Table 3 Comparison of light and physiological indicators of different slope aspects and positions
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Table 4 Correlation analysis between environmental factors and net photosynthetic rates
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