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Sap flow of Gansu poplar in farmland shelter forest during the growing season

in desert oasis

CHANG Xue—Xiang, ZHAO Wen-Zhi (Cold and Arid Regions Environmental and Engineering Research Institute . Chinese
Academy of Sciences, Linze Inland River Basin Comprehensive Research Station, Lanzhou 730000). Acta Ecologica Sinica,2004,24(7) :1436~
1441.

Abstract: The Gansu Poplar (Populus gansuensis C. Wang et H. L. Yang ) shelter forest farmland play an important role in
protecting and improving in the middle Heihe basin. It covers the area of about 18000 hectares and shelters farmland of 66700
hectares against damages of sandstorm and dry thermal wind. Understanding of water consumption in artificial Gansu Poplar
forest is critical for assessing the balancing relation between the ecological function of artificial forest and the consumption of
water resources. The heat pulse technique was considered as an effective method for measuring sap flow and transpiration of
plant individual , and in turn, assessing water consumption.

We used the heat pulse meter (SF-300, Greenspan technology Pty Ltd. , Australian) to measure sap flow of Gansu Poplar
individual. The objective is to specify the individual variability of sap flow and to determine water consumption by
transpiration. The experimental site is located in the middle of Heihe basin, at Pinchuan town in Linze county, Gansu province
(100°07"E, 39°21'N). According to different size of stem classes, 8 standard trees of Gansu Poplar were selected as sample
plant, which were planted in 1983. Sap flow was measured by heat pulses lasting 1. 6 seconds every 30 minutes from Apr. 20
to May. 21 and from 11th to 21st in July, Aug. . and Sept. , 2003, respectively. Green leaf area of a sub-sample of leaves per
tree was measured every 5 days from Apr. 23 to Julyl5 using a leaf area meter (model 1.I-3000, Li-Cor Inc. , Lincoln., NE).
Total green leaf area was estimated by multiplying leaf area measured by the ratio between the fresh leave weight of the sub-
sample and total-sample.

During the growing season, the diurnal sap flow velocity of Gansu Poplar was lower at night, with lowest at 2:00~3:00,

(KZCX3-SW-329,KZCX1-09) 3 (40235053)
:2003-12-11; :2004-01-15
(1968~)., s s . E-mail :chxx@ns. Izb. ac. cn

Foundation item:the Project of Knowledge Innovation of CAS(No. KZCX3-SW-329,KZCX1-09) ; National Natural Science Foundation of China
(No. 40235053)
Received date:2003-12-11;Accepted date:2004-04-15

Biography : CHANG Xue-Xiang, Ph. D. candidate ,mainly engaged in ecohydrology in arid area. E-mail ;chxx@ns. Izb. ac. cn



7 : 1437

and started to rise rapidly during 7:00~8:30, and then descend during 16:00~18:30. The maximum of sap flow velocity
appears during 13:00~14:00. The maximum of average velocity of the sap flow occurred in August, and the second was in
July, and the third was in May and in September. And it was basically consistent in May and September. The diurnal average
sap flow velocity was between 10. 1+4. 9g/(cm” » h) and 23.3£8. 2g/(cm” » h). The average cumulative sap flow showed a
strong correlation of compound exponential with diameter breast height (DBH) and (DBH)* H, respectively, and a cubic
function relationship with canopy thickness, and a linear correlation with sapwood area and leaf area index, respectively.
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SF-300 2 8 s 2003 4 20
Depth Field water Total Soil bulk
° 217 1 21 .8 1 21 .9 1 (cm) capacity (%)  porosity (%)  density(g/cm?)
~21 s 8 C 2, -
0~15 19.2 42.2 1.6
3cm( 2. me)» 1. 6s 15~30 26. 6 26. 6 1.3
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(DBH). (D). R , 1m clel height radius radius area
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Fig. 1 Diurnal variation of sap flow of Gansu Poplar
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Fig. 2 The diurnal average of sap flow velocity Gansu Poplar
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Table 3 Sap flow velocity dynamics during the growing season
Sample trees
Month 2 4 5 6 7 8 Average
5 May 19. 7412. 18.44+9.5 8.944.7 8.043.6 11.8+6.9 11.4+6.8 7.2+2.8 4.3+1.1 11.2+£6.0
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8 Aug. 21.5+10.9  27.3+13.0 9.944.3 9.5+4.1 13.6+8.5 26.8+16.5 13.6+8.4 28.3+16.5 18.8+10.3
9 Sep. 14.0£8. 4 24.74+11.1 4.34+1.3 19.0412.6 e 2BE 345 9.8+4.7 6.9+2.3 9.0+4.2 11.946.0
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