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Soil Moisture Dynamics During Growing Season of
Populus Euphratica Forest in Minqin Oasis

CAO Liguo, WANG Yun, LIU Pu-xing, WANG Hong-yan, ZHU Xiao-juan, ZHAO Min-li

(College of Geography and Environment Science , Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract: The temporal variability of soil water and its dynamics in Populus euphratica growth period in
Mingin Oasis was investigated using geostatistics. The results show that the soil water content ranged be-
tween 0. 85% ~ 4. 80% in the study area. The soil water contents increased with soil depth in both
Shuangcike and Suwu Towns, while increased first and then decreased with the depth in Jiahe Town. The
surface soil water content reached the lowest value in August. The soil water content in the growing season
of the natural Populus euphratica forests varied considerably; the soil water content was higher in the
spring, intermediate in autumn, and lower in summer. The variation efficient in general indicated a middle or
strong variability in soil water content. However, the variation efficient of surface soil water content was
greater than the others. The soil water content was less under Populus euphratica trees with greater diame-
ters, which mainly related to the tree-age and root system. Overall, the soil water contents exhibited inter-
mediate spatial correlation, and the variograms model for Suwu Town had the highest fitting coefficient.

Keywords: Minqin Qasis; Populus euphratica ; soil water content

2 Y hY Y
(SPAC) ) . ,
b
(1]
b o
(23, . . Kizito ,
[3] s
:2011-05-14 :2011-09-14
: “ 7 (40961035)
(0803RJZA094) ;
(1986—), ( ) s . » E-mail; caoliguo19860413 @
126. com,
(1964—), ( ) s s s N , E-mail; fm-

Ipx@nwnu. edu. cn,



4 81
d, 14] ,
. Kai Schwarzel [ R . R
[6]
B [7] [15] i
o [8] b 2
. \ 2.1
. - s 2010 4—9
[10]
. s 3 s 6 o 3
s , « D, (Elaeagnus angusti fo-
lia) . (Tamarizx chinensis) . (Haloxylon
, ammosdendro) | (Alhagi sparsifolia) .
18] (Nitraria tangutorum) . (Salsola ruthenica) .
s (Lycium chinense)
, (Poplar sp), ,
b b o b 3
s 64 mX64 m ,
0 , GPS
° ) 1 m
1
o 1.3 m
s , (DBH),
38°05'—39°06'N,103°02'—104°02'E, 0—20 cm,20—40 cm,40—60 cm,60—80 cm,
1 000 km?. , 80—100 cm 100—120 cm ,
115.9 mm, 2 637.7 mm, 324, 1 944 ,
2.2 m/s, 59 d, 27 o
1
E N /m /em /m /m
103°53' 38°34' 1 346 5.41~49. 36 2~12 5.01 0.29
103°09’ 38°39’ 1349 7.01~33.76 2~9 7.72 0.28
103°16' 38°45' 1365 5.41~46.50 2~15 5.01 0. 65
2.2 C,U:§x1oo%
2010 .
o 3 (=)
. i=1
: | o S= "
’ (IS ’ :Si 5 X
° H ; - H
° . C=<<10% s o<
Co ’ : C,<<100% ., C>1 bel



82 32

3 (R) , 4 em<<{R<C10 cm ,15 cm
< R<30 cm .30 cm<<R<<60 cm
3.1 ,60 cm<<R<C80 cm t2o1 | 2
17] ° 1 ’ ’
(3]
o 3 1.5% ~ ’ N
4.5% , . ?
: 2.0%.,1.5% = s :
1.6%, N 0.5%,
% % WxFEz O#REZ DOWHEHMZ
. . = 3.0
g}
$ 2.0}
. o 0—40 %
cm , 60—80 cm ﬁ 1.0F
; 2.9%., 0— 0
40 cm , 40—120 cm o AE B B 2% 1= ERBE
, 60—80 cm 2
R 0—40 cm 3.2
,  40—80 cm 100—120 cm
. . 80—100cm ¢ 3. :
1007120 cm., 475 s ,
4.0% 4.5%. i 4—5 , 0—
ha, 60 cm ,2.28%~4.28%
. s 4—5 .
[ —o-muh s '
- %5 i ’ 6—38
S 4 —e—FHHS
« b b
ﬁ 3 b b b
B’
H o, 2.58%,
. . 1.16% 1.80%; 9 ,
1 2 3 4 5 6
TEH5 )
l b b
1.2,3.4.5.6 020 cm, 20 ° ’
0720 cm )
40 em, 40—60 cm, 60—80 cm, 80—100 cm, 100—120 cm
8 . 0.93%,0.85% 0.93%.,
8
s . 60—120 cm ,

. 4 3.2%



3.5%,8 2.4% 3.0%, 0.8% , : > >
0.5%; , 0.85% ~4.80% , ,
. 80—100 cm N
b o Y [2]]0 b
36.2 mm, 15 mm, 32.3 mm, s s

2 637.7 mm',

5
s s 4 s
g ] 3 Ifg
¥ ¥ ¥
4n 4, 4n
® i ="
H H 1 +H
0
—e—5H —o—38H
3
3.3 , 2 ,
45 % ~105% ,
C, , ;
Q7193 51%~74%  37%~55%, .
2 %
4 5 6 7 8 9
/
cm
/% /% /% /% /% /%
0—20 2.9 66 3.4 88 1.8 48 2.2 105 0.8 45 1.1 57
20—40 4.1 66 4.3 56 3.5 54 2.9 61 2.3 56 2.3 59
40—60 3.3 61 4.7 65 2.9 73 4.6 54 2.9 59 3.1 63
60—80 3.3 79 3.0 71 2.7 71 4.0 86 3.5 65 3.0 50
80—100 3.0 65 2.6 75 2.6 78 3.4 80 3.4 46 2.6 66
100—120 2.5 71 2.4 76 2.5 66 2.5 64 3.3 87 2.5 83
0—20 2.1 61 2.0 60 1.1 74 1.4 54 0.8 51 1.5 67
20—40 2.6 49 2.2 42 2.0 54 2.3 43 1.7 52 1.9 52
40—60 2.9 48 2.7 50 2.6 49 2.8 40 2.5 47 2.3 56
60—80 3.3 47 3.0 55 2.7 39 2.8 43 2.6 55 2.6 40
80—100 4.2 60 3.5 59 3.5 88 3.7 65 2.9 46 3.0 42
100—120 4.1 61 4.4 53 3.8 54 3.9 51 3.9 43 3.8 41
0—20 1.9 48 2.1 55 1.0 46 1.3 37 0.9 35 2.5 48
20—40 3.2 40 3.4 40 2.5 41 2.3 35 2.1 48 2.6 38
40—60 3.5 42 3.6 57 3.2 45 3.0 33 2.6 51 3.2 27
60—80 3.6 52 3.8 68 3.4 49 3.9 40 3.8 81 3.9 21
80—100 3.8 59 4.0 76 3.8 49 3.8 66 4.0 59 4.6 48
100—120 4.8 53 3.9 60 4.5 59 4.6 44 4.6 43 3.4 47
. b ’ ’
0—20 cm . , Ul 4—9 .

s 0—20 cm



84 32
, N o 0.31~0. 64
4 ,
H ’
R 0—40 cm s
s R 0—20 cm
2 o 100—120 cm s ,
3.4 ,
6 N N
C 3, o
3 4
/em C, C+C m : R’ 0 ’
0—20 0.24 0.48 20.68 0.77 ’
20—40 0.22  0.34 15.24 0.62 ;
40— 60 0.21 0.43 24.26 0.65 ; 0.85%6~3.40% ;
6080 0.28 0.47 39.86 0.68 ’
80—100 0.15 0.31 40.71 0.71 o
100—120 0.18 0.39 45.62 0.85 (2) )
0—20 0.32 0.43 33.85 0.67 = > o
20—40 0.30  0.41 20.01 0.61 (3) ,
1060 0.31 0.45 30.95 0.81 ,
60—80 0.29 0.48 35.45 0.72 )
80—100 0.23 0.43 37.98 0.79 W ’
100—120 0.23  0.47 45.75 0.78
0—20 0.32  0.53 19.53 0.59 ’
2040 0.23  0.55 20.11 0.58 '
40—60 0.27 0.64 27.54 0.61 °
6080 0.24 0.51 30.80 0.63 (5
80100 0.21 0.55 33.91 0.79 0.8500~4.80% ’ -
100—120 0.22  0.60 41.38 0.69 Bar .
. .
0.75, s N
. 0.25~0.75 , o
, 0. 25,
2l , R AR LA B 2R AR LK
46% ~ 65% ,48% ~ 74 % FRAMAME ERHE . HA T EFIIRE LR
36%~61%, , HEPLETHORIBY,

L ]

[1] . —

[D]. : ,2007.

[2] Rodriguez T I, Porporato A. Ecohydrology of Water
Controlled Ecosystems: Soil Moisture and Plant Dynam-
icsL M ]. London: Cambridge University Press,2005.

(3] . [D].



4 85
: ,2005. 2006-03-12(2).
[4] Kizito F, Dragila M, Sene M. Seasonal soil water varia- [14] R , ,
tion and root patterns between two semi-arid shrubs co- [Jl. ,2007,21(10) :12-17.
existing with Pearl millet in Senegal, West Africal]]. [15] [M].
Journal of Arid Environments, 2006,67(5) ,436-455. ,2004.
[5] KaiS, Karl H F, Janet H. A novel approach in model- [16] [M].
based mapping of soil water conditions at forest sites ,2002.
[J]. Forest Ecology and Management, 2009, 72 (8), [17] , , ,
2163-2174. (7. ,2009,27
[6] Liang Zongsuo, Yang Jianwei, Shao Hongbo, et al. In- (2).211-216.
vestigation on water consumption characteristics and 18] , ) ,
water use efficiency of poplar under soil water deficits on . .2011.25(2)
the Loess Plateau[ ]J]. Colloids and Surfaces B: Biointer— 151-155.
faces,2006,53(5) :23-28. [19] . ) )
= S N ,
( L. F2004, 24 () 2010,17(5) :109-113.
131436 [20] ™M1 .1990:15-37.
(8] ’ ’ ’ [21] , , , GIS
[l 12005,27(6) :890-898. . 2009.4516) 2127,
L] ’ ’ C [22] . , .
. 21994,3(3) :16-21.
[10] s , s (Robinia L. $2010.47
Dendoncacia) 1 ! (2):229-231.
2008,28(3) :939-945. 23] ' ' ' o1
[11] , s )
. 12010.26(7) 245251, [Jl. ,2006,24(3) ;153-160.
[12] (1. [24] ’ o
.2008.24(5) ;514-518. L. 200828 (9
[13] i [N ) 4121-4127.
2013 »
( i ; ,
( ) o ) )
o s ,
, s s s s
B . 32 s N N
s 20 , o N N N
s N N s
16, 5 N 9. 00 108. 00
( ) o
:411060200010149028852; 11
Rt ) ; 450003

:0371—66022619;

E—mail: swcc2000(@sina. com;

:0371—66022338
:http: // zgsb. cbpt. cnki. net



