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Comparison of soil physical properties under 2 kinds of trees in
hydro-fluctuation belt of the Three Gorges Reservoir area

WU Jingchun,OU Yang, XIONG Xingzheng, WAN Pan,LIU Yun

(Department of Forestry,College of Resources and Environment ,Southwest University ,Chongqing,400715,China)

Abstract: [Objective] This study investigated the influence of different trees on soil physical proper-
ties in hydro-fluctuation belt of the Three Gorges Reservoir area to provide scientific basis for vegetation
restoration and reconstruction in this area. [Method] Soil under two kinds of trees (Salix rosthornii See-
men and Pterocarya stenoptera) in hydro-fluctuation belt vegetation restoration management demonstra-
tion area in Chongqing was studied using adjacent waste land as control. Soil physical properties (soil bulk
density, soil porosity.and soil water retention) were compared between March (exposing period) and July
(dry season). [Result]) In March, physical properties of P. stenoptera soil had little difference with those of
waste land. The average soil total porosity (23.05%) and field capacity (69.51 g/kg) of 3 soil layers were
slightly less than those of waste land (27. 88% and 86. 24 g/kg). In July, physical properties of
P. stenoptera soil were significantly better than those of waste land. In March, physical properties of S. ros-
thornii Seemen soil were significantly better than those of P. stenoptera soil. In July, physical properties of
P. stenoptera soil were significantly better than those of S. rosthornii Seemen soil. Compared with March,

physical properties of S. rosthornii Seemen soil decreased slightly in July while physical properties of P.
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stenoptera soil improved significantly due to increase of capillary pore (average capillary porosity of 3 soil

layers increased from 18. 86% to 41. 20%). There were no significant changes of physical properties in

waste land. [Conclusion]) Soil properties under these 2 kinds of optimum trees in hydro-fluctuation belt of

the Three Gorges Reservoir area were significantly different, but both can play a role in protection and im-

provement of soil physical properties.

Key words: Three Gorges reservoir area; hydro-fluctuation belt;soil physical properties;vegetation res-

toration
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Fig. 1 Daily change of water level of the Three Gorges Dam during 2009—2014
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F1 2009—2014 EZIRKMERKLEUNFZITER
Table 1  Statistical change of water level of the
Three Gorges Dam during 2009 —2014

K ik JKAE=>170 m
P Bk /m EB;H it/ d
7 Max water ” =170 m
Year 170 m submerge
level submerged
date .
duration
2009—2010 171. 41 10-23 58
2010—2011 175. 00 10-12 119
2011—2012 175.00 10-10 130
2012—2013 174. 87 10-02 124
2013—2014 174.98 10-13 100
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Fig.2 Temperature change in hydro-fluctuation belt of the Three Gorges Reservoir during March to July in 2014
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Table 2 Climate change in hydro-fluctuation belt of the Three Gorges Reservoir during March to July in 2014

A 4 Month W /d Time Bkt /mm H Mt 5/ h B AR/ C ARACIR/C
Bi Cloudy ¥ Rain B4 Sunny Precipitation Sunshine duration Max temp Min temp
3 18 12 1 150~160 40~50 25 9
4 11 19 0 120~130 70~80 29 13
5 10 18 0 230~240 70~80 30 15
6 6 24 0 250~260 50~60 35 20
7 12 7 6 100~110 200~210 38 19
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Table 3 Soil bulk density and soil drainage capacity of each soil layer under 2 kinds of trees in

hydro-fluctuation belt of the Three Gorges Reservoir area

TR A /(g » cm ™) FHEHEK 8 )1 6/ mm
A FE it Soil bulk density Soil drainage capacity
Month Sample plot
0~10 cm 10~20 em 20~30 cm 0~10 em 10~20 cm 20~30 cm
e it 1.58+0.11a 1.5740.07a 1.5840.08a 7.644+1.98b 7.59+1.00c 6.334+1.73 b
Wasteland
3 .. ﬁ}”m]. . 1.12+0.05d 1.14£0.04d 1.1140.05¢ 8.514+1.25b 7.66+2.27c 6.154+2.11 b
Salix rosthornii Seemen
Bt 1.1940.06 cd 1.3240.07 ¢ 1.16+£0.03 ¢ 8.31+0.99b 5.9340.65 ¢ 7.61+0.93 b
Pterocarya stenoptera
et 1.66+0.10a 1.52+0.05a 1.43+0.12b 7.16+0.88b 8.84+1.24 bc 11.434+2.19 a
Wasteland
7 . T'ﬁ)'”g_l]_ 1.444+0.07b 1.4140.11b 1.447+0.07b 9.014+1.94 b 11.51+4.79 ab 7.58+1.85b
Salix rosthornii Seemen
WA

Pterocarya stenoptera

1.23£0.06 ¢ 1.1540.04d 1.1940.07 ¢ 11.66x=1.97 a 13.2442.31a 13.3542.52 a

TE « [ 5 B0l e bn A [ /NG 5 B 2 7R 22 53 135 (P<<0. 05)

Note: Lowercase letters within each column indicate significant difference( P<Z0. 05).
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Fig. 3 Change of soil physical properties of different soil layers under 2 kinds of trees in hydro-fluctuation belt
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