oo 1 155-166 Acta Geoscientica Sinica

Vol.30 No.2
Apr. 2009: 155-166

www.cagsbulletin.com  www.iBIR=38.com

1 2) 3) 4) 1)
2 9 2 9 9
1) 1) 1) 1)
2 M 2
1) , 541004; 2) , 541006;
3) , 410125; 4) , 530012
& E: 2008 , ,
5, 3000 20
200 kg, 400 hm?, 20 200 - - -
, 20%
) 30 ,
12
K g ; ; ;

hE %2 S273.4; P642.25 AR RD: A X EHE: 1006-3021(2009)02-155-12

Study of Fragile Ecosystem Reconstruction Technology in the
Karst Peak-cluster Mountain

JIANG Zhong-cheng", LI Xian-kun”, ZENG Fu-ping®, QIU Si-jie”, DENG Yan",
LUO Wei—qunl), QIN Xiao—qunl), XIE Yun—qiul), LAN Fu—ningl)

1) Institute of Karst Geology, CAGS, Guilin, Guangxi 541004, China;
2) Guangxi Institute of Botany, Chinese Academy of Sciences, Guilin, Guangxi 541006, China;
3) Institute of Subtropical Agriculture Ecology, Chinese Academy of Sciences, Changsha, Hunan 410125, China;
4) Guangxi Technical Center of Integrates Exploitation of Mountains, Nanning, Guangxi 530012, China

Abstract: The land arrangement of over 1500 hm?” karst peak-cluster demonstration area in Guohua of Pingguo,
Nongla of Mashan and Guzhou of Huanjiang, Guangxi, was completed. Lots of techniques and methods were
studied and put into practice in 2008, such as land consolidation, exploitation of five epikarst springs, construction
of more than 3000 m® water tanks and utilization of biological mulching technology to extend the soil water re-
taining phase. Meanwhile, more than 400 hm? forests were cultivated on the basis of collection and direct sowing
of 200 kg seeds and artificial induction, and a plant area of more than 200 mu was cultivated by introducing 20
kinds of forage species. With these techniques and methods, some good results were achieved. A new ecological
industry was formed, many economic crops like Hyloceseus, Lonicera japonica, Ilex Latifolia Thunb, pigeon pea,
Clausena lansium and grass were planted for breeding cattle. As a result, the ecological rehabilitation model and
matching technology have been perfected in peak-cluster depressions under different conditions, the annual mean
income of local people has increased by 20%, rocky desertification has been controlled and eco-environmental
monitoring has been strengthened. Significant progress has been made in quite a few research aspects, such as the
change of karst environment and soil quality, the process of soil and water loss, the utilization and movement of
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water in the ecosystem, and the vulnerability and ecological service function evaluation of the karst ecosystem. In
addition, more than 30 papers have been published and 12 postgraduates have been trained.

Key words: karst peak-cluster mountain; rocky desertification; comprehensive improvement ecological recon-

struction
( ,2008a)
s 12.5
km?, , 5  km?®
( , 2008Db) “ 7z R
— ( )
, 2006 cc 3
2008

1 BiH 5 H AR & 2008 £HF 5T #E R BEiR

2008
(D,
1500 ,
5, 3000
m3
7 10 20
200 kg, 400
hm? 20 , 200
, 20% ,
, 5000 m’
, (
, 2008a)

2 AWML ATEEEAAEIGR
Wt

2.1

100 , 500
2.2



157

1 1\ i It

& f C
SO R ~ /
S Lot Tl P s
o Al S fm A A /
¢ [ wike Y v z

Lyly

RALRERK
> N
e

5
SRR X

EFTR R
: ecology reconstruction
demonstration area

100 km

Bl rasmgElrEntSEETERGER

Fig. 1 Location of the karst peak-cluster depression demonstration area for reconstruction in Guangxi

2008b), ,
7K A T
L5 W
nifED ( ) ( )
B2 FHEMNMEMEMTERESRUER 2.3
Fig. 2 Stereo-ecological agriculture model for the single
peak cluster-depression system in Nongla ’
« 3 ; ,
R ( , 2008b),
N
700 , 1000 —
R 1996 9 R 2008

, 400

(

)



158

i/
TR /m i : : fE g KM

500{ 4 A
A A
400 4 o
e *zémmmm ﬁ
S R * ¥ ”.'-{-' ”“Lr J’J( 4 i .
300 LN il |
PG ? ,)’ 1H -| -| _';'Z':|
200 figEey nE * Tl * 299 o % KM i o
0™ 500 1000 1500 2000 T 2500 MIE 3000 /m

B3 FREUEBEMNEHE GBI TIRESRIAER
Fig. 3 Composite three-dimensional eco-agricultural model for karst peak-cluster depression in Guohua, Pingguo

267 hm? ,
900 R 2000
b b
— — Py
— — — ) )
— — — g ) )
Ed Ed E) k)
2008
“ ( ) )
+ + + + 7z , s
2 b
b
LT
FTAEr e 3 \ ?
b
b
it
Fili
T A e
i |“strl< > /’//ﬁ gy ) B ECE ,
ST i Bl it i‘.“.dli';luliznmne , ,
[ 12 18km
; . R
B4 IARIEAMXRHESTBRES
Fig. 4 Ecological immigration model for karst peak-cluster ’
depression in Huangjiang — ( )

3 VA IS SR A A A AR
AR5 R . 2008 9 2.3 m,
3.1 1.1 cm 1.8 m,

, 1.0 cm, , 2008



159

> a. >
> s C02 s )
3.2 , b.
s C/N s
3.2.1 ,
CO,,
) ( , 2008b) c. s
> ( ,2008¢)
( ,2008a)
80% ’
.. .. 3.3
s 6 ,
’ (
’ ’ , 2008)
6 , b b
(He et
al, 2008) (Zhang et al, 2008),
, : ()
( , 2008)
SOC TN AN
( , 2008)
3.4
1 , ’
3.2.2

(Deng et al, 2008)



160

2001-2005

8 ,
7
25 20%,
Co,
> >
43 ,
(
, 2008b),
, 2008)
35
(
, 1

(

)—

20%,

, 2008),

6
(
30.06%,
1 ,
( ,2008),
4
( , 2008a)

, 2008),

CERN

5000



161

( , 2008)
( ,
2008) ,

, 3%  43%,
s > s 44%

( ,2008) 5

7 , (
) ( ,2008a)
3.7 =
> > >
, 2117890( )
(Cause)- (State)- (result) 2756916( )
, C-S-R
3 , 1077132( )

EpER AL CF ) ™ g
seriously frail peak forest-plain area
B AP B IS
seriously frail peak cluster-valley area
i WA 7 I 55 X

seriously frail peak cluster-depression area

Q 0 50
| FE—

B5 IARFESKESEINERE

Fig. 5 Results of vulnerability assessment in karst ecological area of Guangxi



162

4 FAMENMAS R ; (
)
, 1500
4.1 ’
400 hm?,
80 hm?,
60% 40% ’
( ) ,
, 2007-2008 5 ,
20 , 2006 20 ,2007
75%
200 kg
, 2008b ’ 3-3em,
( b )7 1_2 ,
2002 20
s 1 hm? ,
40 6.9 ’
2005 18 , 42
20
, 2008 1.5 hm?,
’ 6000 /
70% ( 6 ADAF ,
2006 2008 2

Rk e o

’ B6 RUTEXAEREH=L

s Fig. 6 Pita farm in the Guohua demonstration area



163

150
6 , ,
100
4 , 50
, 50
150 3
R (X3 7 20 s
250 100
4.3
b 5 b
3000
( ,2008a)
10 ,
5 10 hm?
b b 7
10 ,
, ( )
4.4
, 50
4.4.1
( , 2008),
( ,2005) (1)

) ,

)

(&)

4.4.2

>

,2005) @

(6)

(3)
10-15 m R
1-3m s
2
(7)



164

@ ®
4 ,
, ©®
4.4.3
8.21 hm? 3.2 hm?
0.6 hm? 110
5 hm?,
20
hm? 4 km, 2 km,
3 km
2.33 hm?, 110 hm?
30 hm? 4 500 kg/hm?,
1000
, ( , 2008)
NOy
40% ,COD
34.51% 36.96%, ,
(9%,
4.5
, , 200 ,
g8 ,

A NAY

40 hm?

5 mVEXEBEK

>

5.1
2007 , 90%,
70%, ,
5600
5.2
10%
50% , 30%,
8 hm? 110
hm? 30 hm?
10 hm?, 110 ,
1 /
,2008 7 23 ,
1500 kg/
130 kg/
5000 kg/hm?, ,
3000-4000 /
5.3
200 ,
60%
30 ,

—

i I rl 1 x
SESESSesS-osseocoteeSosnv nEs S
g B — &M —_— kIR
forage grass iron ring Hylocereusundatus(Haw.)Britt.et. Rose
==| wE +- 4 o KIREE [gzaTl B
= bedrock soil cement column ' |ays with mortar and stone
B 7 EFib A+ EEE R IATHEER

Fig. 7 Three-dimensional model for planting in the depression plain after land arrangement



165

, 1 6
s
20 ,
1, 3-4
58 ,
,
2E R :
, , , . 2008.
- (1. , 1703):
1140-1145.
, , , . 2008.
71 ,26(2):170-179.
, , , . 2008.
. ,25(5): 10-14.
, , , . 2008a.
[J]. , 6(1):
37-42.
2008b. —_
[1. , 27(1): 50-55.
) , , . 2008.
(1. ,25(11): 84-87.
. 2008a. —
— M]. .
, , , , , . 2008b.
1.
,27(2): 122-128.
2008a.
[7. ,29(2): 80-86.
, , , , . 2008b.
(1. , 15(1): 253-259.
, , , , . 2008a.
[J1. ,
321(12): 46-49.
, , , . 2008b.
[9. ,27(2): 122-128.
, , . 2008c.
— [J].
,36(1): 87-92.
, , . 2005.
[J]. ( ), 23(2):
98-102.
, , , , . 2008.
(1. , 15(2):
189-194.
, , , , . 2008.
1. , 28(2):
811-820.
. 2008.

s 5 s 5

1. ,29(3): 338-342.

, , , , . 2007
1. . 21(6):
130-134.
, . , . 2008a.
[J]. , 16(4):
1011-1014.
, , , . 2008b.
, 16(5): 1197-1200.
, . , , . 2008.
1. , 27(1): 75-79.
, , , , . 2008.
1.
, 27(5): 735-739.
, , . , , , .2008.
[J].
,39(1): 189-191.
, , , . 2008.
[]. ,27(7): 1156-1160.
, , , , . 2008.
[J]. , 24(1):
68-73.
, , , , , . 2008a.
1.
, 28(4): 478-482.
, , , , , . 2008b.
[J1. ,

27(3): 228-234.

References:

DENG Yan, JIANG Zhong-cheng, LAN Fu-ning, LUO Wei-qun,
QIN Xing-ming. 2008. Biogeochimical characteristics of ele-
ments in soil-plant system in tropical and subtropical typical
karst area in Guangxi[J]. Ecology and Environment, 17(3):
1140-1145(in Chinese).

DENG Xin-hui, JIANG Zhong-cheng. 2008. Hydrogeochemical
Effects of Vegetation in Nongla Karst Areas, Guangxi,
China[J]. Environmental Geology, 14, 921-926(in Chinese).

DENG Xin-hui, JIANG Zhong-cheng, QIN Xiao-qun, SHEN Li-na.
2008. Epi-hydrogeochemical Effects of Karst Vegetation in
Nongla, Guangxi[J]. Journal of Mountain Science, 26(2):
170-179.

HE Xun-yang, WANG Ke-lin, ZHANG Wei, CHEN Zhi-hui, ZHU
Yong-guan. 2008. Positive correlation between soil bacterial
metabolic and plant species diversity and bacterial and fungal
diversity in a vegetation succession on Karst[J]. Plant and Soil,
307(1): 123-134.

HUANG Yu-qing, SU Zong-ming, ZHANG Zhong-feng, HE
Cheng-xin. 2008. Evaluation of natural grassland resources in
the western Guangxi[J]. Pratacultural Science, 25(5): 10-14.
(in Chinese).

JIANG Zhong-cheng, CAO Jian-hua, YANG De-sheng, LUO
Wei-qun. 2008a. Current status and comprehensive counter-
measures of soil erosion for Karst rocky desertification areas

in the Southwestern China[J]. Science of Soil and Water Con-



166

servation, 6(1): 37-42 (in Chinese).

JIANG Zhong-cheng, LI Xian-kun, QIN Xiao-qun, LV Shi-hong,
LUO Wei-qun, LAN Fu-ning, CAO Jian-hua. 2008b. Compre-
hensive improving technique to rocky desertification in karst
peak-cluster depression——A case study at Guohua Ecological
Experimental Area, Pingguo, Guangxi[J]. Carsologica Sinica,
27(1):50-55 (in Chinese).

LAN Fu-ning, JIANG Zhong-cheng, XIE Yun-qiu, ZHANG
Min .2008. Studies on the nutrition value and feeding effect of
several forage cultivars in karst mountainous region[J]. Pra-
tacultural Science,25(11):84-87 (in Chinese).

LAO Wen-ke, JIANG Zhong-cheng, QIN Xiao-qun, LUO Wei-qun,
LAN Fu-ning, ZHOU Wei-xin, LI Qing-song. 2008a. The re-
search on typical karst water system in karst hilly area of
southwest China—A case study of SHI QI HE karst basin[M].
Beijing: Geological Press.

LAO Wen-ke, QI Xiao-fan, LIU Hui-min, JIANG Zhong-cheng,
QIN Xiao-qun, QIN Xing-ming. 2008b. Characters of epikarst
water system and water resources in Longhe, Guohua,
Guangxi[J]. Carsologica Sinica,27(2): 122-128 (in Chinese).

LI Xian-kun, JIANG Zhong-cheng, HUANG Yu-qing, XIANG
Wu-sheng, LV Shi-hong, YE Duo, SU Zong-ming. 2008a. Dy-
namics of Dominant Population and Its Influence on Karstifi-
cation in Southwest Guangxi, China [J]. Acta Geoscientica
Sinica, 29(2): 80-86 (in Chinese).

LI Xian-kun, HE Cheng-xin, TANG Jian-sheng, JIANG Zhong-
cheng, HUANG Yu-qing. 2008b. Evolution and Ecological
Processes of Karst Ecosystem of Guangxi. Guangxi Sciences,
15(1): 253-259 (in Chinese).

LUO Wei-qun, JIANG Zhong-cheng, HAN Qing-yan, CAO
Jian-hua, PEI Jian-guo.2008a.Characteristics of soil distribu-
tion and erosion at different locations of karst peak-cluster
depression area[J]. Soil and Water Conservation inChina.
321(12): 46-49 (in Chinese).

LUO Wei-qun, JIANG Zhong-cheng, DENG Yan, WU Hua-ying.
2008b. Contrast experimental study on calcareous soil ame-
lioration and karst processes response[J]. Carsologica Sinica,
27(2): 122-128 (in Chinese).

LUO Wei-qun, JIANG Zhong-cheng, QIN Xiao-qun .2008c. Con-
trast experimental study on the methods of calcareous soil
amelioration in karst mountainous area—A case study of
Longhe hamlet, Pingguo county, Guangxi [J]. Earth and Envi-
ronment, 36(1): 87-92 (in Chinese).

LUO Wei-qun, JIANG Zhong-cheng, QIN Xiao-qun. 2005. Discus-
sion on the model of landscape ecological land arrangement in
Longhe hamlet in Pingguo, Guangxi[J]. Journal of Guangxi
Normal University, 23(2): 98-102.

MO Ling, HUANG Yu-qing, QIN Jia-ke, WANG Xiao-ying, YUAN
Wei-yuan. 2008. Study on the Daily Course of Photosynthesis
of Plant in Southwest Karst Area[J]. Guangxi Sciences. 15(2):
189-194 (in Chinese).

PENG Wan-xia, WANG Ke-lin, SONG Tong-qing, ZENG Fu-ping,
WANG Jiu-rong. 2008. Controlling and restoration models of
complex degradation of vulnerable Karst ecosystem[J]. Acta
Ecologica Sinica, 28(2): 811-820 (in Chinese).

QI Xiao-fan, LUO Wei-qun, JIANG Zhong-cheng, WU Hua-ying,
YANG Fu-jun. 2008. Impact of Arable Land Consolidation on

Eco-environment in Karst Peak-cluster Depression——A Case
Study in Longhe Area of Guohua of Guangxi[J]. Research of
Agricultural Modernization, 29(3): 338-342 (in Chinese).

WANG Yun, WANG Ke-lin, ZHOU Dong-sheng, LI Lin, CHEN
Zhi-hui. 2008, Effects of Vegetation Succession on Soil Qual-
ity in Karst Region of Guangxi, China[J]. Journal of Soil and
Water Conservation, 21(6): 130-134 (in Chinese).

WU Kong-yun, JIANG Zhong-cheng, DENG Xin-hui, YE Ye.
2008a. Ecosystem service value of restored secondary forest in
the Karstic-rocky hills
Medicine Nature Reserve, Guangxi Zhuang Autonomous Re-
gion[J]. Chinese Journal of Eco-Agriculture, 16(4): 1011-1014
(in Chinese).

WU Kong-yun, JIANG Zhong-cheng, LUO Wei-qun, QING

Xiao-qun. 2008b. Effect of tri-dimensional eco-agriculture

A case study of Nongla National

pattern in Karst peak-cluster zones A case study of Guo-
hua Demonstration Area in Pingguo County, Guangxi Zhuang
Autonomous Region[J]. Chinese Journal of Eco-Agriculture.
16(5): 1197-1200 (in Chinese).

XIANG Wu-sheng, LI Xian-kun, HE Cheng-xin, LU Shu-hua, LV
Shi-hong. 2008. Ecologic capacity analysis and sustainability
estimation to ecological vulnerable karst region in Southwest
Guangxi A case in Pingguo county[J]. Carsologica Sinica,
27(1): 75-79 (in Chinese).

XIAO Run-lin, SHAN Wu-xiong, FANG Bao-hua, LIU Xiao-fei,
WANG Jiu-rong.2008. Responses of hybrid Napiergrass

“Guimu-1” to different topdressing rate of fertilizer N in clus-

ter-peak depression of karst region.[J]. Chinese Journal of
Ecology, 27(5): 735-739 (in Chinese).

YANG Gang, HE Xun-yang, WANG Ke-lin, HUANG lJi-shan,
CHEN Zhi-hui, LI You-zhi, AI Mei-rong. 2008. Effects of
Vegetation Types on Soil Micro-biomass Carbon, Nitrogen and
Soil Respiration[J]. Chinese Journal of Soil Science, 39(1):
189-191 (in Chinese).

ZHANG Ming-yang, WANG Ke-lin, LIU Hui-yu, CHEN
Hong-song. 2008. Heterogeneity of landscape pattern with
elevation in karst area[J]. Chinese Journal of Ecology, 27(7):
1156-1160 (in Chinese).

ZHANG Wei, CHEN Hong-song, WANG Ke-lin. 2008. The het-
erogeneity and its influencing factors of soil nutrients in
peak-cluster depression areas of karst region[J]. Agricultural
Sciences in China, 6(3): 322-329.

ZHANG Wei, CHEN Hong-song, WANG Ke-lin, ZHANG Ji-guang,
HOU Ya. 2008. Spatial variability of soil nutrients on hillslope
in typical karst peak-cluster depression areas [J]. Transactions
of the Chinese Society of Agricultural Engineering. 24(1):
68-73 (in Chinese).

ZHANG Zhong-feng, HUANG Yu-qing, MO Ling, QIN Jia-ke,
WANG Xiao-ying, YUAN Wei-yuan .2008a. Preliminary study
on the relation between photosynthetic rate and environment
factors of Quercus glauca in Guilin karst area[J]. Guihaia,
28(4): 478-482 (in Chinese).

ZHANG Zhong-feng, HUANG Yu-qing, LI Xian-kun, MO Ling,
JIAO Ji-fei, LONG Ye-ming. 2008b. Features of Quercus
glauca sap flow and its relationship to environmental factors in
karst terrain[J]. Carsologica Sinica, 27(3): 228-234 (in Chi-

nese).



