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Estimation of Water Consumption of Haloxylon ammodendron Sand-Fixation Forest

in Minqin Desert Based on the Growth of Assimilating Shoots

ZHANG Jin-chun'**,SUN Xue-bing' ,GUO Shu-jiang'',YAN Pei-ying' ’,ZHAO Yan-1i’ ,DUAN Xiao-feng' " ,
QIANG Yu-quan’ ,LIU Xiao-ping’ , MA Fu-yuan'
(1. Mingin National Research Station for Desert Steppe Ecosystem sMingin 733300,Gansu »China ; 2. State Key Laboratory Breeding Base
of Desertification and Aeolian Sand Disaster Combating s Wuwei 733000 ,Gansu sChina ; 3. Gansu Desert Control Research Institute ,

Lanzhou 730070 ,Gansu sChina ; 4. Gansu Minqgin Desert Control Experimental Station -Mingin 730070 ,Gansu ,China)

Abstract: In order to accurately estimate water consumption of Haloxylon ammodendron sand-fixation for-
est in Mingin desert,the stem flow dynamics of the assimilating shoots of H. ammodendron was monitored
by using heat balance stem flow measurement technology. The growth of assimilating shoots was taken as
the upscaling index,the water consumption of H.ammodendron stand was calculated by fitting the correla-
tions between the individual water consumption and the surface area and the try weight of assimilating
shoots. The results showed that the growth of H. ammodendron was synchronous to the water consump-
tion. The growth and water consumption were significantly higher in the rapid growth stage (July) than
those in the leaf opening stage (May) and the defoliation stage (October). The correlation analysis demon-
strated that there existed linear function relationships between the water consumption and surface area,dry

weight of assimilating shoots. The simulated water consumption of H.ammodendron was significantly af-
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fected by stand density and shoot configuration, and the simulated water consumption of assimilating

shoots with different ages was slightly less than the measured value, while the average relative error of

simulated values of assimilating shoot surface area was smaller (8. 92%). Therefore,it is feasible to calcu-

late water consumption of H.ammodendron sand-fixing forest based on assimilating shoot surface area and

shoot weight, which can achieve reliable estimation of water consumption of H.ammodendron forest,and

to provide reference for desert vegetation sand-fixing afforestation and ecological water management.

Key words: Haloxylon ammodendron sand-fixation forest; stem sap flow; water consumption; Mingin

desert
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Table 1 Four kinds of growth regression equations of Haloxylon ammodendron
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Table 2 The relations between monthly water consumption and specific conductivity for assimilating shoot growth
of standard wood for Haloxylon ammodendron with different ages
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Fig. 1 The monthly variation of water consumption and assimilating

twig growth of Haloxylon ammodendron with different ages
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Table 3 Statistics of assimilating shoot growth parameters of individual H.ammodendron with different ages

S5 5 & 10 # 15 #% 20 i
FrRUER d*h /cm® 3.450+1. 681 4.990=+1.791 9.094+1. 697 8.044+1. 666
A K/ B 112424 230471 326457 89418

8 Bk ) Ak B 2 1 B/ em® 6 491. 46941 852. 363

Pro sk W bk T8 /g 249.0534175. 879

5 737.277%1 045.728
1077.618£241. 376

2 899.14542 072. 725 3248.967=E1 886.417

1 155.736£875. 207 1952.042£710. 798
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Table 4 The simulated estimation of water consumption in H.ammodendron stands with different ages

[Fi] T 2 T FR 4l it [ f s T 2 200 ot
M/ a R - - - -
LA R AL FE T FEK B/ ke LG R AL FETT RE K i/ kg
5 0.13840.020 y=0.520 0x+5497.6 R°=0.9197 9 464.870  y=0.075 2x+119.33 R®=0.926 2 8 698.020
10 0.08840.013 y=0.516 7x+4412.3 R*=0.954 1 4.860.396  y=0.135 4x+819.87 R*=0.9312 4 039.296
15 0.085+0.014 y=0.140 0x+151.45 R*=0.955 2 12 400. 947 y=0.055 9x+1.543 R*=0.976 6 12 646. 365
20 0.046+0.020 y=0.141 22 +1 369.7 R’ =0.9357 5310.830  y=0.074 20+68.907 R®*=0.9459 3 098.733
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Fig. 2 The comparison of measured and simulated water consumption of individual H.ammodendron with different ages
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