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WE: AERFIELERAARS S, AT LE R4S EFFFA2E, A A Li-6800
A2 4% XA AN E & Gk 8 Bl et B RESFRARBR S AR 2CE, Fatardort b a4 Aa K4 H) A 2
FEAERF LELKE T O ENAFAE, ST EEAT T F b e mpthl, EREN: et h %
A ik 2.02~ 44.80 umol/(m®-s), A MEik £ A 0.94~23.41 mmol/(m’s), ZIL-FE A 0.02~
1.09 mol/(m*-s), AL CO, & /E % 238.12 ~323.05 umol/mol, 4 Fr354734 & I A T FA42 B iR i
1%, REAERA BHArH ., LEASKREET LR ARG E | Ak AILFEEMNE CO, K
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Response of Photosynthetic Characteristics and Water Use Efficiency
to Drought Stress of Caragana korshinskii in Desert

Han Yangrui "%, Shan Wei', Xu Dawei ', Zhang Weiyan*

(1. Engineering Consulting Design Research Institute Co., Ltd., Northeast Forestry University, Harbin Heilongjiang 150040, China;
2. Nantong Vocational College of Science and Technology, Nantong Jiangsu 226007, China)

Abstract: Taking the Caragana korshinskii shrub in Hobq desert as the study object, the water supply and
drought degree of soil were controlled manually, the variation characteristics of photosynthetic characteristics and
water use efficiency of C. korshinskii leaves under different soil water content were studied, and the response
mechanism of C. korshinskii shrub to drought stress was analyzed with Li—6800 portable photosynthesis system.
The results showed that the net photosynthetic rate of C. korshinskii leaves ranged from 2.02—44.80 pmol/(m*-s),
the transpiration rate ranged from 0.94 —23.41 mmol/(m*s), the stomatal conductance ranged from 0.02 —
1.09 mol/(m?-s), the intercellular CO, concentration ranged from 238.12-323.05 pmol/mol, all the 4 indexes de-
creased obviously with the deepening of drought, and photosynthesis was restricted. Soil water content was signi-
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ficantly positively correlated with the net photosynthetic rate, transpiration rate, stomatal conductance and inter-

cellular CO, concentration of C. korshinskii leaves. The water use efficiency of C. korshinskii was negatively

correlated with total solar radiation, photosynthetic effective radiation and transpiration rate, in different degrees

of drought, it showed severe drought (3.35 pmol/mmol) > moderate drought (2.87 pmol/mmol) > mild drought

(2.08 umol/mmol) > extreme drought (2.15 pmol/mmol), and had the best water use efficiency when soil water

content ranged from 7%—9%.

Key words: photosynthetic characteristics; water use efficiency; drought stress; Caragana korshinskii planta-

tion; desert ecosystem
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B SRR K G A W IE S A B, RS d K
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i, RUHEKIE 3 d I RIE YL & Rt X +
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Table 1 Basic characteristics of the sampling plot
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1.2.3 kA S
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EEH) MENSESE, H2ecmx3em TE, Bk
PERS I = KRR, F L 10:00—11:00 X HE47
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SILFE (G). ME Co, W E (C) dtiri
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BRI AT A S 53 A, SR RT3 434 0 1 v el
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BRI BN, PR 9.92%, 14 51 (A],
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A R0 i AR AR RRAE, il E 6 A 15 H ORI
7H 16 HixFNRETA, 6 H7H. 6122 H
17 H 26 HARENRS . FrARENCE A S0 I
AL, REmENRE6H 7TH, &
#| 150537 uE, RACMEHMAETH 22H, UK
303.70 uE,
22 FEBETHEMHRXEHENTK

WK 2 s, g A 240 7oA Rtk fe
P 157 52 30 S i A DO s ) ) 4 S T 2 T A AR )
o Heh, P, AEEIEREDE 2.02 ~ 44.80 umol/(m*'s),
T, ()75 AL Y0 [ 2 0.94 ~ 23.41 mmol/(m?s), G,
S A3 B 0.02 ~ 1.09 mol/(m?-s), C; 445 £k, 5 [l
J& 238.12 ~ 323.05 pmol/mol., K #& + € T 272 &
R B bR AR, AT 3T S8 E Ty
ZMACEEBREREE (P<005), Hi,
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B E 5 (221 mmol/(m?s)); G, F#INELET
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(m>s)); C RIHEETF (307.68 umol/mol ) >
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Fig. 2 Dynamics of physiological characteristics indexes of C. korshinskii leaves
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Fig. 3 Relationship between physiological indexes and soil water content of C. korshinskii leaves
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Fig. 4 Relationship between water use efficiency and soil water content of C. korshinskii leaves
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