2011 8 22 8

Chinese Journal of Applied Ecology Aug. 2011 22(8): 1975 - 1981

23

1 2% % 12

- 730000; *
730000; °* 100049)

2010 6—10 N N

2.1 mm ; N N

3.4%.3.2%8.0% 4.2%

’ - - 14’
59.30.110 49 ;
10 min (1) l,>6.0mm*h™'
1001 —9332(2011) 08 - 1975 -07 P933 A

Characteristics of stemflow for typical alpine shrubs in Qilian Mountain. LIU Zhang-wen' >’

CHEN Ren-sheng' > SONG Yao=uan'® ('Heihe Upstream Watershed Ecology-Hydrology Experi—
mental Research Station Cold and Arid Regions Environmental and Engineering Research Institute
Chinese Academy of Sciences Lanzhou 730000 China; *Key Laboratory of Ecohydrology of Inland
River Basin Chinese Academy of Sciences Lanzhou 730000 China; ° Graduate University of Chinese
Academy of Sciences Beijing 100049  China) . -Chin. J. Appl. Ecol. 2011 22(8): 1975 —1981.

Abstract: Taking the typical alpine shrubs Potentilla fruticosa Salix cupularis Hippophae rham—
noides and Caragana jubata in Qilian Mountain as test objects a field investigation from June 1 to
October 31 2010 was conducted on the variation characteristics of the shrub stemflow and ana-
lyzed the affecting effects of rainfall intensity and canopy structure morphology. The stemflow gener—
ated when the rainfall in early period was 2. 1 mm with an average of 3.4% 3.2% 8.0% and
4.2% of the gross rainfall for P. fruticosa S. cupularis H. rhamnoides and C. jubata respec—
tively. There was a significant positive linear correlation between the stemflow and rainfall intensity.

With increasing rainfall the stemflow percentage showed a trend of increase-decrease-increase.

Stemflow played an important role in supplying water to the shrub rhizosphere and the average fun—
neling ratio was 59 30 110 and 49 for P. fruticosa S. cupularis H. rhamnoides and C. juba—
ta respectively. The stemflow percentage had a significant exponential relationship with the maxi—
mum rain intensity in 10 minutes ( /,)) . When the /,, was more than 6.0 mm * h™" the stemflow
of H. rhamnoides and C. jubata showed a persistently increasing trend while that of P. fruticosa
and S. cupularis tended to be stable. Canopy structure morphology had complicated effects on the
stemflow. In the same rainfall intensities the height and crown projection area of the shrubs were
the important factors affecting the generation of stemflow.
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Table 2  Stemflow stemflow percentage and funneling 3 4

ratios of four alpine shrubs

Shrub Stemflow Stemflow Funneling
(' mm) percentage ratio
P. fruticosa 9.5 3.4 59
S. cupularis 9.1 3.2 30
H. rhamnoides 22.5 8.0 110
C. jubata 11.8 4.2 49
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Fig.1 Relationships between stemflow and rainfall of four alpine shrubs.

a) P. fruticosa; b) S. cupularis; c) H. rhamnoides; d) C. jubata. The same below.
3 4

Table 3 Correlation coefficients between stemflow and canopy structure morphology of four shrubs

Shrubs Ttem Height HBB Projection area Basal diameter Branch angle
(m) (m) (m?) (‘cm) (°)
Mean 0.56 0.27 0. 38 0.75 32
P. fruticosa R? 0.55** 0.20™ 0.49** -0.30" -0.11™
Mean 1. 40 0.79 0.56 1.54 56
S. cupularis R? 0.52** 0.12™ 0.54** 0.17™ 0.26"
Mean 0.63 0.26 1.68 4.77 43
H. rhamnoides R? 0.29" —-0.04™ 0.71%% 0.20™ -0.14™
Mean 1.73 0. 84 0.23 1.72 62
C. jubata R? 0.99** 0.38" 0.64%* 0.9%* -0.32"
HBB: Height between the base and first branch. * P <0.05; * * P <0.01; ns: Not significant.
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