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Response of Photosynthetic Characteristic and Water Physiology
of Six Dominant Shelter Plant Species to Different Irrigation
Amounts in the Peripheral Regions of Cele Oasis
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Abstract: Artificial cultivation experiment on the photosynthetic characteristic and water physiology of six
dominant shelter plant species was carried out under different irrigation amounts[ A(0 m*® « m ?),B(0. 1
m® e m~?) and C(0.2 m® » m~?)] in the Peripheral Regions of Cele Qasis. The results showed that: (1)Ex-
cept Ziziphus jujuba , the net photosynthetic rate of others showed a similar diurnal tendency and had a
single-peaked pattern,and showed:C>>B>A. (2) The transpiration rate also increased in response to irriga-
tion amounts, but had an irregular M change. (3) Except the Juglans regia ,the predawn and midday water

potential of other plants increased with the increase of irrigation amounts,and were displayed B>>C>A.
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(4) Their diurnal course of instantaneous water use efficiencies were basically identical,all showed B>C>

A. Says from the perspectives of water use and irrigation amounts, J. regia, Z. jujuba , Morus alba , Calli-

gonum mongolicum should be chosen as the dominant shelter plants. Z. jujuba was very suited for water-

saving in Cele Oasis and is more effective to be used in the shelter plants than the rest of five plants.

Key words:irrigation;shelter plants;photosynthetic characteristic;water physiology
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I.J.regia Linn. ; [ . Z. jujuba Mill. ;. M. alba L. ; V. T. ramosissima Ledeb. ;

V. H. scoparium Fisch. et C. A. Mey. ; VI. C. mongolicum Turcz. ; The same as below
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Table 1 Variance of soil water content in different irrigation amounts(mean-+ SD)
VO = g - b
Irrigation amounts &w. 21? ,\jém &w .f{"ﬁ; . . {,/E%

J(m? o+ m—?) J. regia Z. jujuba M. alba T. ramosissima H. scoparium C. mongolicum

0(A) 1.0740. 28bA 2.0740.16bA 0.57+0.45bC 0.80+0.13cB 0.90+0. 38bB 1.1340. 38bA

0.1(B) 5.5940. 04aA 5.16+1,40aA 1.2140.01aC 3.6540. 26bB 2.21£0. 34bBC 6.02+0.54aA

0.2(0) 6.7940.83aA 7.54+1.49aA 2.55+0.56aB 6.1640. 38aA 4.78+0.50aA 6.28+0. 34aA

T < ALK F/ING TRk 23 31 3 7 A 1] 88 W kA T A0 6 () 00 A [ 48 A [ 38 BE it ] 7 0. 05 /KF A7 78 S 3% 1 22 53

Note: Different capital and normal letters indicate significant difference among different plant species in the same irrigation and different irrigation amounts in the

same species at 0. 05 levels, respectively.
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Fig. 2 Changes of photosynthetic organs water potential of six
shelter plant species under different irrigation amounts(mean=SD)
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Fig. 3 Changes of photosynthetic rate of six of shelter plant species under different irrigation amounts(mean= SD)
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Table 2 Daily means difference of photosynthetic parameters of six shelter plant species in different irrigation amounts

B4 kA4 Shelter plant species

KESH TE B B
hotosynthetic Irrigati s A A " :
Photosymtherie TeLon MO b ax 3 B e W
P ! J. regia Z. jujuba M. alba T. ramosissima H. scoparium C. mongolicum
0(A) 2.23a 7.27c 5.16b 12. 56b 7.92b 2.53b
Bt R
P, 0.1(B) 2.95 11.10a 7.16a 19. 22a 10. 79a 1.98a
. 2 —1
(pmol » m™ « s71) 0.2(C) 3.35a 9. 59b 7.36a 20. 60a 12. 34a 6. 44a
. 0(A) 1.59b 3. 46¢ 3. 26b 7.73b 7.58a 3. 952
R
T, 0.1(B) 3. 24a 6. 382 5. 292 8.71a 1. 85b 3.03a
1 2 1
(mmol+ m =+ s =5) 0.2(C) 3.52a 5. 46b 5.94a 8.55a 7.29a 3.75a
N 0(A) —0.23b 0.56b 0. 59b 1.17¢ —1.25b 1.08a
Ik IS 7K 43 A1) FARCR
WUE 0.1(B) 0.70a 1.23a 0. 86a 2. 64a —~1.52b 1.6la
/(umol + mmol 1)
/{mol + mmo 0.2(C) 0. 54a 1. 04a 0.94a 1.83b —2.78a 0. 76b

T < A JRl/NG 5 B 7R [ — A [ R A I 7E 0. 05 K A7 18 3B 22 5

Note: Different normal letters indicate significant difference among different irrigation amounts in the same plant species at 0. 05 levels.
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Fig. 4 Changes of transpiration rate of six shelter plant species under different irrigation amounts(mean=SD)
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