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Spatial Growth Differences of Planted Populus simonii and Their
Ecological Effects on Soil Moisture in Hilly Loess Regions

1,2 . L
JIAO Feng'~, WEN Zhong-ming , JIAO Ju-ying ,
L1 . .1,2 . 12
BU Yao-jun , HE Xiao-hui'", MA Xiang-hua
(1 Institute of Soil and Water Conservation, Academy of Sciences and Ministry of Water Resources, Northwest Sci-Tech Univer-
sity of Agriculture and Forestry, Yangling, Shaanxi 712100, China; 2 Graduate School of the Chinese Academy of Sciences, Beijing
100039, China)

Abstract: Populus simonii is one of the main tree species to conserve soil and water in the Loess Plateau, but
its growth presents significant spatial differences due to different slope locations and planting modes. T he
study indicated that it performed better in ground diameter, diameter breast height, branch height and
canopy width on lower slope than on middle and upper slope; the potential tree height and diameter breast
height of P qulus simonii planted on lower, middle and upper slopes were 77. 53%, 34. 88% , 31. 88%,
75.59% ,39.51% and 33.36% as much as those of P opulus simonii planted on valleylands; the average tree
height, ground diameter, diameter breast height and canopy width in the stands of the mixed P opulus si-
monii forests (plus seabuckthorn) were remarkably higher than those in the stands of the pure P opulus si-
monii forests, and the mixed Populus simonii forests were more stable than the pure Populus simonii

forests. In the forestland of Populus simonii, the soil moisture declined in the order of lower, middle and up-
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per slope with the decrements expanding with elevated slope locations; the mixed forests consumed more
water form deep soil than the pure forests did; in the forestland of P opulus simonii, there widely existed a
dry soil layer in 100 500 cm soil whose soil moisture was below wilting humidity and even the water com-
pensation by the rainfall in rainy season could grid of the dry soil layer.

Key words: hilly Loess regions; P ¢ ulus simonii; spatial difference; effect on soil moisture
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Table 1 Basic information of the sample sites
Survey site (%)
Yangzhuan g village, Changchen g townsh ip N-E U pper slope 3= Pure forest 20
Yangzhuan g village, Changchen g townsh ip N-E Middle slope 2= Pure forest 20
Yangzhuang village, Changchen g township N-E Lower slope 2° Pure forest 30
Qiutan village, Xuecha township N-W Middle slope 27 Mixed forest 33
Note: . Slope direction; . Slope location; .Slope gradient; .Plant mode; .Coverage.
1.2.2 , (105 ) , 5 m, 20 cm
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Table 2 Growths of Populus simonii at different slope location
Sample site SL MTH(m) MGD(cm) DBH(ecm)  MBH(m) MCW(m><m) FE
Lower 12. 67 24. 14 18.33 7. 81 5.1><4.8 General
Yangzhuang village, Changcheng town- Middle 5.70 12.91 9.58 3.15 3.0x<2.8 Bad
ship Upper 5.21 11.17 8. 09 3,20 2.8%2.4 Bad
:SL. s MTH. s MGD. ; DBH. (cm); MBH- s MCW. ;FE.

Notes:SL. Slope location; MT H. Mean tree height; MGD. Mean ground diameter; DBH. Breast diameter height; MBH. M ean branch height;

MCW. Mean canopy width; FE. Field evaluation.

2, , 2.1.2
30%, 12. 67 m, ,
570 m  5.21 m, )
(
100% ), ’
; ( 3
3

Table 3 Potential tree height and diameter breast height of P opulus simonii at different slope locations
Potential diameter breast height

Potential tree height

Geographical location Mean tree height(m) Growing potential( %) Meanhdei?grﬁft(emr)breast Growing potential( % )
Valley lands 16 100 24. 25 100
Lower slope 12.67 77.53 1833 75.59
Middle slope 5.70 34.88 9.58 39.51
Upper slope 5.21 31. 88 8. 0 33.36
3, , 1. 12%, 1.13%;200 500 cm
77.53%, , 0. 83%,
2.30%, >
34.88%  31.88% 4 )
75.59% 39.51% 33.36% 20 300 cm ,60 120
, ) ) cm 1.32% 1. 40%, 120 300
, , cm , , 200 300
cm - 0.14% 0.45%;
2.1.3 ,
300 500 cm )

,0 200 cm s
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4

Table 4 Soil moistures in P gpulus simonii at different slope locations

Soil depth(cm)

Soil moisture( % )

20 60 60 120 120 200 200 300 300 400 400 500
DM 9.85 6. 65 6.45 6.61 6.99 6.91
MM 8.70 5.33 5.51 6.75 6. 81 4.45
UM 8. 48 5.25 5.55 6.16 4.11 3.35
DM- MM 1. 15 1.32 0.94 - 0.14 0.18 2.46
DM- UM 1.37 1.40 0.90 0. 45 2. 88 3.56
:DM. ;MM ; UM,
Notes:DM. Soil moisture on lower slope; MM. Soil moisture on middle slope; U M- Soil moisture on upper slope-
2.2 )
(+ )
2.2.1 ()
5 (+ )
Table 5 Growth of the pure and mixed(+ Hipp ophae rhamnoides) forests of P op ulus simonii
Sample site SL PM C(%) MTH(m) MGD(cm) DBH(cm) MCW(m><m) FE
Yangzhuang village, Middle Pure 20 5.70 12.91 9.58 3.0%<2.8 Bad

Changcheng township

Qiutan Village,. Middle Mixed 35 6.58 16. 69 9. 69 3.91>=3.89 General
Xuecha township
:SL. ; PM. ; C. ; MTH. ; MGD. ;DBH. ;s MCW. ; FE.

Notes: SL. Slope location; PM. Planting mode; C. Coverage; MTH. Mean tree height; MGD. Mean ground diameter; DBH. Diameter breast
height; MCW. Mean canopy width; FE. Field evaluation.

5 , , ( 1998 )
) ) ) 15% 25% 6 ,
, , 1.80 0.63 1.85
, , 0. 85, 30% 58.7% 50.8%
, 44. 7%,
2.2.2 ) >
( ) :
6

Table 6 Vegetations under P gpulus simonii under different building modes

Sample site SL PM RI SI SWI EIl
Yangzhuang village, .
Changcheng township Middle Pure 1.26 0.26 0.91 0.47
Qiutan village, Xuecha towns hip Middle Mixed 1.80 0.63 1.85 0.85
Percentage between
two sites(%) 30 58.73 50. 81 44.70
- SL. s PM. ;RIL 5 SL s SWI. s EI
Notes:SL. Slope location; PM. Planting mode; RI.Richness index; SI. Simpson index; SWI. Shannon-Wiener index; EI. Evenness index.
2.2.3 ,0 120 cm ,
7 ; 140 cm ,
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Table 7 Soil moistures of P gpulus simonii Carr. forest under different planting modes
Soil depth(cm)
Soil mois-
tures (%) 20 60 @0 120 120 200 200 300 300 400 400 500
PM 8.70 5.33 5.51 6.75 6. 81 4.45
MM 9.30 6.96 4.62 4.72 3.94 3.45
:PM. ;MM.
Note: PM. Soil moisture of the pure forests; MM. Soil moisture of the mixed forests.
2.3
b b 2
b b b
b b b
, s 100 cm
) 1 , . 3. 0%
0 120 cm 7. 6%,
s 4.1% 11.2%, 0 120 cm s 100 500 cm
5 >
120 500 cm , 8%
+ 1K 44 B Soil moisture (%)
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Fig. 1 Analysis of the soil dry-layer in soil moisture
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