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Table 1  Information on different economic forest land plots
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Fig.1  Soil moisture variations of soil layer at 0~10 cm under

three land use patterns
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Fig.2  Soil moisture variations of soil layer at 10-25 cm under

three land use patterns
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Fig.3  Soil moisture variations of soil layer at 25-40 cm under
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Fig.4 Variation characteristics of soil moisture content in Hylo-

cereus undulatus Britt field
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Fig.5 Variation characteristics of soil moisture content in

Lonicera japonica Thunb field
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Fig.6  Variation characteristics of soil moisture content in Zan-

thoxylum bungeanum field
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Table 2 Differences of soil moisture content under different land use patterns in May

=1

LB TEHGD BERAEH KR

SN F/MA E 25N /G S ON ] F/MA iE BRA R Fo/MA iE AR5 AEK
0~10cm  21.77+0.84b 16.0040.43b 19.00£0.50b  9.69  25.3640.45c 21.70+1.02b 23.62+0.78b  3.23  30.99+1.34c 21.55+0.97b 28.28+0.37c  8.08

10~25cm 28.8641.04a 22.78+0.76a 25.30+0.03a 6.49  34.74+0.95b 28.78=+0.74a 30.36+0.63a 4.84 40.36+0.90a 32.14+0.78a 37.30+0.56a 5.37

25~40 cm 29.77+0.7la 24.87+0.73a 26.9240.32a 5.56  39.05+0.60a 26.56+0.38a 30.104+0.57a 11.89 35.96+0.84b 31.254-0.92a 32.68+0.52b 3.21
T - R Rl ING R R ) — 2255 Aot AN [a] 2 0] 28 53 .35 (P<0.05) .
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Table 3 Differences of soil moisture content under different land use patterns in June

LB TEGD BN K

TSN F/MA E BRAM EKRE /ME PiE BRAY EORE /M iE EEEN
0~10cm  29.60+0.32b 16.82+0.56b 20.81=£0.34b 14.71 27.09+0.56b 22.63+0.43b 24.51£0.45b 4.41  33.84=0.45c 31.2740.36b 32.2240.43b  2.35

10~25cm  36.014-0.46a 24.62+0.67a 27.9140.26a 11.17 37.35+0.32a 29.684-0.50a 31.52+0.37a 7.51  43.24+0.5la 38.88+0.56a 41.22+0.32a 2.50
25~40cm  36.13+0.73a 24.92+0.23a 29.104-0.57a  8.96  37.484-0.64a 27.694+0.38a 32.29+0.49a 11.37 38.79£0.47b 33.104-0.35b 34.51+0.65b 4.35
T - R R INE R R ) — 2255 Aot AN [a] 2 0] 28 53 .35 (P<0.05) .
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Table 4 Differences of soil moisture content under different land use patterns in July

ek et AR EARAEH KR

SN : f/IME BfE BREAR WKE R/ ME BfE BRAR WKE f/ME BfE AR AR

&Ly

0~10cm 20.6340.34b 14.73+0.38b 16.840.45b  9.34  24.50£0.47c 19.12+0.36b 24.514+0.28b 5.51  34.54+0.56b 31.44+0.72b 33.01+£0.54b  2.28
10~25cm 26.1940.45a 20.3640.51a 22.74+0.39a 8.23  33.7640.29b 25.1640.56a 28.8640.67a 5.88 41.8440.97a 39.6240.98a 40.40£0.82a 1.11
25~40 cm 28.1940.32a 23.194+0.32a 25.32+0.41a  6.85 40.47+1.03a 25.90+£0.69a 29.03+0.45a 9.99  36.16+0.69b 32.91+0.45b 34.12+0.72b  2.24

T RPN RN 7R ] — £ G AR R - J2 [A] 22 53 12 % (P<0.05)
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Table 5 Differences of soil moisture content under different land use patterns in August
FEBEEAY AERU AR D% S
AR 5 AR S AR S
ROk BUME O W . Bk BuME ¥IE L KR RME HME
s e ,%ﬁﬂ( X 4 %iﬂ[ s b /%ﬁ
36.43+ 15.15+ 19.09+ 29.124+ 19.38+ 21.98+ 35.91+ 32.77+ 35.60+
0~10 cm 18.61 9.53 1.79
0.56b  0.45b 0. 34c 0.38c  0.45b 0.43b 0.48b  0.33b  0.30b
10~25 41.78+ 20.34+ 25.19+ 1582 36.32+ 25.03+  28.49+ 01 42.824  40.00+ 40.65+ L6t
cm 1.03a  0.37a  0.57b ' 0.54b  0.56a 0.29 ’ 0.37a  0.79a  0.77a '
25~40 41.19+ 22.83+ 26.94+ 41.34+ 26.94+  30.53+ 17 41.24+ 34.484+ 35.88+ 4 90
em 0.98a  0.67a  0.42a 0.78a  0.48a 0.53a ' 0.59a  0.64b  0.51b ’
& RSN RNG R R — 2 DR AN R £ 2 22 5 8 3% (P<0.05) .
%6 9ARELHAMAARTEESKRER
Table 6 Differences of soil moisture content under different land use patterns in September
FEPEA AE R S KPR
wRME  HB/MA YE L mKME EIME ¥E L ERME B/MA E
M B4 8 A
0~  20.084+ 15.35+ 17.80+ ¢ 50 24.40+ 17.98+ 21.524+ . 34.624+ 31.27+ 32.91+ L3
10em  0.32b 0. 34b 0.19b 0.38¢ 0.56b 0.48b ’ 0.78b 0.49¢ 0.50c
10~  27.02+ 22.84+ 24.93+ - o5 35.09+ 23.73+ 27.12+ . 41.194+ 39.29+ 39.93+ L 10
25 cm 0. 35a 0. 42a 0.24a 0.59b 0.45a 0.72a ’ 0.85a 0. 56a 0.87a
25~  28.43+ 23.94+ 26.10+ 39.574+ 24.50+ 28.98+ 1139 38.064+ 35.06+ 35.70+ ) 1
40cm  0.57a 0.45a 0.37a 0. 79 0. 62a 0. 29 ’ 0. 56a 0.47b 0.64b

T [P )/ NG TR i) — 2 PO 7] 1= ] 22 5 .35 (P<0.05).
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Study on soil moisture variation characteristics of different economic
forest lands in karst gorge area: A case study of Huajiang demonstration
area in Guizhou Province

GAO Ajuan'?,LIU Ziqi"?*, LI Yuan'?, LI Kaiping'?
(1.School of Karst Science , Guizhou Normal University , Guiyang, Guizhou 550001,China; 2.State Engineering Technology Institute for Karst
Rocky Desertification Control , Guizhou, Guiyang 550001, China)

Abstract The study area is located in the Guanling-Zhenfeng Huajiang demonstration area in the southwestern Gui-
zhou Province. The total area of the study area is 51.62 km”®, with the karst area of 45.39 km®, and the altitude is 500—
1,200 m. It is a typical karst plateau gorge area in Guizhou with exposed and broken surface and undulating terrain.
Hylocereus undulatus Britt, Zanthoxylum bungeanum and Lonicera japonica Thunb are typical economic plants in this
area. In this study, this three economic forest lands were selected as the sampling plots to conduct a long-term monitor-
ing on soil moisture and rainfall and to reveal the dynamic characteristics of the soil moisture and the influence of dif-
ferent economic plants on the dynamics of soil moistures along soil profile. This research is also to provide scientific
basis for vegetation restoration and sustainable development of the ecological environment in karst rocky desertifica-
tion area. Three observation points are equidistantly arranged in each plot with three probes installed in an observation
point. A soil moisture sensor (EM 50, Meter Corporation, USA) was used to continuously monitor the volumetric soil
water content. At each observation point, the probes were installed at the depth of 10 ¢cm, 25 ¢m and 40 c¢m to the soil
surface, respectively, which monitored the soil water content 24 hours a day and the monitoring was conducted in five
month time from May to September, 2018. During the monitoring process, the soil moisture content was recorded at a
10-minute interval. In the meantime, the rainfall data is monitored by a small meteorological observatory (ATMOS, Me-
ter Corporation, USA). Based on the monitoring data, the coefficient of variation of soil water storage and soil water con-
tent were calculated.SPSS 20.0 was used for statistical analysis of the data, and Origin 8.5 was used for mapping. The
result showed that the variation of soil water storage in the three economic forest lands was consistent with rainfall in
both quantity and time. The soil water content reached a maximum value in August and its fluctuation slightly lagged
behind the precipitation. During the observation period, the soil water contents in the 40 cm deep soil layer showed a
difference in the three types of land, which were Hylocereus undulatus Britt field (478.97 mm)> Lonicera japonica
Thunb field (372.64 mm)> Zanthoxylum bungeanum field (322.15 mm) , respectively, with the water contents of
35.97%, 27.36%, and 23.55%. In a conclusion, the Hylocereus undulatus Britt field has the best water holding effect,
followed by Lonicera japonica Thunb field, and Zanthoxylum bungeanum field, which plays an important role in im-
proving the water and soil conservation function of the area. Therefore, in the process of rocky desertification control in
Huajiang karst plateau gorge of Guizhou Province, Hylocereus undulatus Britt will be helpful to be planted in an appro-
priate amount to achieve the effect of ecological restoration and promote the development of local industries.

Key words karst gorge area, economic forest land, soil water storage, soil moisture content, coefficient of variation
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