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Comparison of water use efficiency of Zizyphus jujube and Ulmus pumila
in semi-arid zones of the Loess Plateau

JIN Xin-Hong', WANG Bai-Tian’, GUO Hong-Yan®, WU Jing®, LIAO Hang’

(1. Beijing Institute of Hydraulic Engineering Planning, Design & Research, Beijing 100044, China; 2. Key Laboratory of Soil and
Water Conservation and Desertification Combating, Ministry of Education, Beijing Forestry University, Beijing 100083, China)

Abstract In semi-arid regions of the Loess Plateau, Zizyphus jujube and Ulmus pumila samples were selected to study the net pho-
tosynthetic rate, transpiration rate and stomatal conductance using LI-6400 portable photosynthesis machine under different con-
trolled soil water contents. Net photosynthetic and transpiration rates were observed under controlled solar radiation intensity through
shading to determine water use efficiency. The results show obvious differences in the daily processes of net photosynthetic rate be-
tween Z. jujube and U. pumila under different soil water contents. The daily range of change in net photosynthetic rate and water use
efficiency for Z. jujube is higher than that for U. pumila. Analysis of continuous daily transpiration rates show that soil water is a
major influencing factor of evapotranspiration. Z. jujube has a higher water-consumption rate which decreases at high soil moistures.
Therefore U. pumila is more suitable to semi-arid conditions of the Loess Plateau regions than Z. jujube.
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(Received March 10, 2007; accepted June 20, 2008)

30.8 (6:00 20:00) 40.1% ,

3.67 ug -cm > -5

[2]

(1]

* (2006BAD03A0301)

*k : (1958~), , R s s E-mail wbaitian@bjfu.edu.cn
(1977~), s s E-mail jxhong630@163.com

:2007-03-10 :2008-06-20



91

1 #MRERE

(umol - m? - ) 50210 100210 200210 300==
10 400210 500210 700210 800210 1000==
10 1 200=10,

13
2006 7 LI-6400
(Pn)
Cco,  (Ci)

(RH)

(Tr) (Gs)
(Ta) (M
(PAR) Co,
(VPD)
2 ;
3 : 8:00 10:00 12:00
14:00 16:00 18:00

2 HRMOM
2.1

Excel

(3]

[4]

1 : 14% 20%

20r R Z Jujube

127 B U. pumila

SFLFHF Stomatal conductance (pmol-m2-s™)

8:00 10:00 12:00 14:00 16:00 18:00

it Time

1 FELFEASFHTEH. MHHRSAEEXRMSIASERTL

1.1
, N37<3658""E111<02 55"
1200 m,
416 mm, ,6 9 60%
5 1 857.7 mm,
5 6 ;
50%, 1.3, 73 140 d,
2 4m-s ,pH 8.0
8.4, 121g-cm™
1.2
2
1.3 m, 1.5 cm;
1.5 m, 1.6 cm 2005 10
2006 7 ,
5%+
0.5% 8%=%0.5% 11%=*0.5% 14%=%+0.5% 17%=%
0.5% 20%=0.5% 6 , A B C
DEF : ,
30 - WA Z. jujube i g
25}
Tm 20+
r":g 15]
g 10+
3 st
E o
%
§ 25 Wit U. pumila
g 20}
o151
53 J %
® 5|
oo 0
Sl 8:00 10:00 12:00 14:00 16:00 18:00
Fig. 1

Daily changes of photosynthetic rate and stomatal conductance of Z. jujube and U. pumila under different soil water contents
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Fig. 2 Daily changes of water use efficiency of Z. jujube(a) and , F E D C
U. pumila(b) under different soil water contents
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Tab. 1 Water use efficiency of Z. jujube and U. pumila under different radiations

Radiation intensity . Net photosynthetic rate Transpiration rate Water use efficiency
(umol - m™2 - 57" Species (umol - m™2 - 57" (umol - m™2 - 57" (umol - pmol™)

5010 Z. jujube -1.16 1.72 —0.67
U. pumila -1.50 2.05 -0.73
10010 Z. jujube 1.09 2.47 0.44
U. pumila 1.94 2.54 0.77
20010 Z. jujube 5.55 4.58 1.21
U. pumila 7.80 8.18 0.95
30010 Z. jujube 5.16 3.73 1.38
U. pumila 3.95 4.12 0.24
40010 Z. jujube 2.97 4.02 0.74
U. pumila 3.94 9.33 0.42
50010 Z. jujube 4.96 7.77 0.64
U. pumila 9.30 5.70 1.63
700210 Z. jujube 3.68 7.37 0.50
U. pumila 2.86 4.29 0.67
80010 Z. jujube 5.99 6.83 0.88
U. pumila 4.87 11.38 0.43
100010 Z. jujube 2.47 5.17 0.48
U. pumila 6.00 11.36 0.53
120010 Z. jujube 2.54 5.43 0.47
U. pumila 2.73 6.63 0.41
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Tab. 2 Evapotranspiration of Z. jujube and U. pumila under different soil water contents

Soil water content (%)

53405 840.5 1140.5 1420.5 1740.5 200.5
Item
Zj U.p Zj u.p Zj U.p Z.j U.p Z.j U.p Zj U.p
ET (mL) 172 122 299 250 433 285 499 362 346 508 379 422
11% s
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