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Tab.1 Environmental conditions of surveyed plots

3.0 Wi /m W 40| EERALHBERZL R 1) FHARS FK S B 8]
EEH  1830~1860 20~30° KWK K&, 750 25 aafRKt AL, BB R
LN 1830~1860 25~35° FREEHK K&,75: 25 EARER Y S HEE  BEHEH
WHEFA  1840~1860 25~35° FREH HEHEKE, 751 25 aenKt 21 4
WHEMB  1880~1920 15~20° KM KE,75: 25 ae BeRKRE o6 4E
MK 1880~1920 15~20° KK BK#,80: 20 am BeRKR: ERART K
WM 1800~1840 25~35° KM KA.75: 25 aeaKt KIEBK, 30 FF

FAEHIEEEREL 000 m? Eiti b, B E20m
X50 m MHN ,HEFHRESH104M5mX20m By
BH, I CRMEZ 1 cm (IFARHEAKNR . E2. 5
B, BMEF PRI mX] m B/PMEF,IEE<1 cm

WAZEY EXEYHHENERE, A 50 cmX
50 mBEHEMB . TS KBHAE. G
FEWPESFE 6 MEEEEY, K15 om S BIE, AIM
F il E + & KE(GB7172—87); BELREY
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ERHEF LIRS (BREERAH S AR, BIRARFEN E R F LR ERE,
TR RS E RN E . B 6 1 THIREE g/em®) MR G6 L 20

B 0~15cm f115~30 cm FE L EHIFEAS om X20emX15 em B2+, BiEKE, 2B HAR
Br. BULSERRTL SR AT HRIRFREREIME (CCoa)fMERC2oa)FEERE,E/ERIST
EMARE  FEMABRERGB844—87 T, +  HTHE. '
BEBERNRERANTEOKFEERRR 55 FHHWBEIRERLE 2.

By LA ERGEERF B RTEHREER
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Tab.2 Measurement indexes in all plots

z =B BUBEREE /em R4 WHHKB  KEMKA A EEN TEK
WL /cm 4.56 5.00 1.58 0.42 0.25 4.43
BEEKE/% 0~15 23.45 31. 68 23.61 16.72 22.43 17. 50

16~30 24. 80 25.78 23.72 17.16 24.29 20. 18
35 mm/min 95. 62 107. 31 96. 37 54.98 54.81 72. 44
¥ /mm/min 110. 66 142. 44 190. 86 87.66 86. 42 174.57
pH & 0~15 5.21 6.48 6. 98 7.11 7.24 6.13
16~30 6. 08 6.95 6.85 7.16 7.11 6.24
HILK /g/kg 0~15 143.87 150. 95 72.15 79.73 67. 40 73. 81
16~30 53. 54 49.37 45, 64 50. 68 32. 68 27. 46
2% /8/ kg 0~15 5. 88 5.52 3.11 3.15 2. 86 2.31
16~30 2.39 1.67 2.26 2.09 1.26 1.06
2% /g/kg 0~15 0.78 0.58 0.72 0.72 0. 56 0.33
16~30 0.63 0.38 0.58 0.58 0.35 0.24
2% /g/ke 0~15 6.85 7.41 3.06 4.35 3.15 5.84
16~30 8.25 7.31 3.30 4.21 2.42 5.74
245 /g/kg 0~15 7.08 12.60 9.58 11.15 8.75 6.92
16~30 6. 68 8.05 7.89 9.84 9. 67 5. 41
£8/g/kg 0~15 4,13 5. 64 6.18 5.19 6. 22 3.99
16~30 5.16 6. 30 6.34 5.26 5. 67 4.06
KR E mg/kg 0~15 406. 25 436. 00 281.50 244.25 222.50 197. 20
16~30 183. 00 154. 40 213.75 176. 00 100. 00 92. 40
X B /mg/ke 0~15 5.30 6. 36 3.46 3.35 2. 47 4.70
16~30 2.21 2.08 1.4 1.32 0.78 1.36
EHH /mg/kg 0~15 181. 25 214. 00 104. 75 131.00 79. 00 191.8
16~30 101. 00 112. 60 55.25 59.25 38. 00 78. 40
0~15 22,95 41.56 31.98 35.27 28. 28 24, 37
Z B AL /emol (1/2Ca2+) / kg 16~30 24.15 27.41 26.02 29.32 42.98 17.79
B /cmol (1/2Mg?+) /kg 0~15 1.97 2.25 5.48 1.73 2.05 1.90
16~30 0.94 0.83 4.30 0.52 1.09 0.56
A E/g/ em? 0~15 0.57 0.59 0. 90 1.01 1. 04 0.95
16~30 0.98 0.94 1.05 1.10 1.13 1.17
THEHE /g/cm’ 0~15 2.22 2.29 2.38 2.49 2. 47 2.45
16~30 2.44 2.48 2. 46 2. 40 2.58 2.54
LBE/% 0~15 0.75 0.74 0.62 0. 60 0.58 0.61
16~30 0. 60 0.62 0.57 0.54 0. 56 0.54
HRFE/g/cm? 0.020 1 0.005 9 0.003 2 0.000 9 0 0.003 6
MIREE /g/cm? 0.001 5 0. 003 4 0.001 6 0.000 5 0.000 3 0.000 7
EREE /g/cm? 0.0217 0. 009 2 0.004 8 0.001 4 0. 000 4 0.004 3
ERER/m?/hm? 64. 61 43.83 8. 14 0. 67 0.07 14. 65
bk %5 /B /hm?® 14 850 10 350 4 550 1010 130 2120

E.RTEHEYAERESOTHE. FEKG RS ) KERBGE MM KEKAG MR EAG MR BREAGIE
), ERHRAKG TR,
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Fig.1 Composition of living types in 6 plots on the basis of vegetation of China

AEAEENEHS, BESE/DMTO0.5m, TE
A7 2 o/ BE (Berberis pruinosa) \ 1 M 1
( Zanthoxylum armatum DC.). K B ( Pyracantha
Sfortuneana) . B FE L H (Spiraea martinii) %, B A
PATEFF R (Capillipedium assimile) 1 ¥ ( Hetero-
pogon contortusr) Ml = B8 B 2 & (Schizachyrium
delavay)F X X, HHBEERT i/ ME EFE
HEEN, BEAEBATEYUEHELRS BLEFTA
% F (Neolitsea homilantha) SR E; EXE %
¥. Z H A B E K ZXZB Z (Eupatorium
adenophorum ) 1 ¥1 M B (Oplismenus compositus) &
Z, GBRENEHFELS AEFAZFEL REK
AKXFHEY EEREALFAEZF. EH R (Diospyros
mollifolia)  ZHABRMKE , BEARFEVHEERK
FRE N T (Myrsine africana) %, EXFERT
6 BT B (Schizachyrium delavayi) . ¥ B (Hetero-
pogon contortus) EEEZ ,URFEEHHAEFAZ
Fiti% , BEKEABLTAREFK, WEKBF
A ETHRE, EESERBE 10 m, B
L MEEHMBAERTFARERE 6~8 m, A&
HEBE . HARENBEAMEEER, TEASE
Y B H F X (Cyclobalanopsis glaucoides) . = # KB
HOEEA BEFAZ TS FHBERUREEN
KEWK, BEABEEYHBEE K. DKF (Myrsine
africana), = M K B % M B T & (Leptodermis
potaninii) % ; KRB E AR MK M B E (Carex sp. ). 1T

m 2L, 8] B i B BE (Ophiopogon intermedius) \F HH
(Avena fatua) B % . [FAEWHMBE S E15~20 m,
LEFAEEBRT 25 m, T HETHE, EERFAE
ERCEAER ATNS TEFAUHEE,. &
#8 1t 85% , HE ML BE TR 28R I F XIAK, IR I P Y 3
HHE EAEETEYHRZEARE ./ MEF.ETE
E5 (Sophora velutina) %, EEHMMEERFMNE
A (Trachelospermum bodinieri) , f7 ™ 2L, ¥ 3R ¥ K
B ERE . URFAWSNE, MEERAEEN. =8
REHE,

ZEREEHR 1970 /5§ Z BT IR
BEIWEN, BEBES~15m, PEBEEE20m,E
B KRS B (Pinus yunnanensis) , L EARKEHY
FHEEARAKEELE . EERET. DR KiEA%.H
MEZRD, ZHENRBENEREE. EXEEE
/N TF BB A F (Cotoneaster pannosa) . B
S% . EREMDHS  EAMYA ZERBRE AR
¥ .8 ¥ Umperata cylindrica) STHEEE,

6 MAEREM B L AHRTRBBLEHFE
BHIKE R, EARET B RREBRAGELR
WA BIKE N FES . A EEA-EA~RE
AR A B F A7k = B R A TIRAEM.
3.2 BUBSHEBRERIINLIEKSFBEER

FEREM TR+ B PRS0 cm EEHME
RK, MBEAEKBI G EAEEN, KRR, A
LEENKS S EREH SRR ERFE /W
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AR AREELTEA EEM,

T35 T R L HEL b S 50 AR 8 E A 4 05 B AL A Y 3
ERBTAMRBR T REMKK, BENSMA
L83 T BB HE AR R 65 RILH
SEFRAER LS, X OES T RAIRS BESE
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0025  REH(g/em?) 150 ¢ BEF (mm/min)

FEH KRB KERA BA  EEA ZHEK

0.02 o 200 s
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kg EMERE TR 16000
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00 L (g/kg) T orsem 10.00 2 (g/kp) o 0t5ch ) 2R (g/kg) O O1Sem
o0 e 3.00 o l60e 0.80 0 16-30cm
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4.00 .00 0.40
2.00 6\_0___.4——0-\0__‘0 2.00 0.20
0.00 0.00 .00 L
KER  REMB  XEKA EA  EEA EhieK FER XAEWE KEKRA ER  EEA ZERK REW WEKD KEMA BA  BEA ZHEK
250.00 UMW (mg/kg) O 0-15em 300 ¢ HXHA (mg/kg) - 0-15cm
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300.00 15000 400
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WK BEMD KEHA EA RN SWER KK BAEMB  PEMA A RN ZABK BN BB KEMA BA  BEA ZHLK
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o0 TLBLEE (%) 1400 215 (gine) o
- 12.00
0.60 1000 500
to0 Py © 015em
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: o 015 em s O G15em 2.00 - 16-30em
0.20 0 1630em 0~ 16:30em
00 100
0.00 0.00 a— 0.00 L
IREH BCEWB BEARA BN EEA  ZHER WH BEMB  SEKA  EA O EOA ALK BAK KERB EHA BA  ADRA ZERK
€00 P8 S (cmol(1/2Ca®*key 600, TBAER (cmol(112Mg™)Vkg)

10.00

6.00 r/_’s?,_e__n——-v\n s0.00
4000 400

4.00 O-015cm 30.00 3.00
~©y16-30cm 20.00 o-0lsem 2.00

500 -0~ 015cm

i 16-30 c 100

0.00 - — 0.00
CMUER OWERB SopNA  BR SR kK

BN KAEHB KEKA B EER kK
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B2 RE#HM FEREHLEMBAFEHREILE

Fig. 2 Comparison of soil physics and chemical indexes in different plots and at different depth
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PR TEARB S TR, R 1, LT Hh B AR 1 T
RRFo~1 N EME, KABHEEEHENKNG
SRREWEEBERE . K Periuela M C, et al
ooy hEFE MEAMBN TR S BT R
K, EHNERNZEN/DNFLFE5SBEGS TR
Wit®., Flm, TR EREECRAREEIER
FE,5S8RREHL, LEER75%~125 %6 E
EBBEAK 1. 0; LEH 508 ~T5 % HER 125% ~
150 % 5F, BB F 0. 75 K EME; K 25%~50% 3%
150% ~175 % B EE N 0. 5: H 0% ~25% B & &
175%~200 % Bt A EE K0. 25; B B E S5 2 BRE
ZHKTF 200% 0, KA EH WA, 1, JFREMRMKE
#B BB E (B EFH) 451 #0. 78 #1 0. 77, K EHB

BEEMDPTIRER, HAEERHO0.99€0.77/0.78) 5K
A BBENRO. 98, KFRAEMN, E5RENKME
SERET LU — MR rE{Eo. 58(Fl0. 78—0. 2)3k
TS BAEME N 0. 74, HEMERIFHREY
S5 ERE T EAR.

B R 3t i T BB 5 A R (P - S K S S MY Th B 4
Wt HER RE S, Eid ¥ LK TThaE A
BT BRWUEY EEEGNIRE, LK LB
RERBER SR, AR EEENN 28 % MENIK
EHRBE 1Y, AR IR E SR, LK E
MEERATARBENKE, HESEIERE
. EHBHRENH, WRENAEA BN E
IEESa), LK EHIIREBHKT 2%
MNENFIR A BHEE 21 a) AR AR A BIRAEMB
G265 FBPEK T 14 %M 26% , X WHEKREE
RBIR A BRI B, Yk S o+ K U T REIK AL
18, MEHMERESWAIIRELBIEFEMN,
R K AN TEEM IR E R E R RS . 5
PR A L K CE T B4R U T IRAE AR A FTHEA
Z I, B A YK E 0 = B AL AR 3K S HI T g
B ERIKENRA B2 B FTHEN, IKEKA M
ZHENRIKE ERER , ZENHRBEIKAERA K10
a kA BEM T KX REE M T RER IR 3K £
A BEE,REFRME ., RAALKE AR L8
KXEHWEHTERKE TR,

®3 ERSENEENLIRAXEHDEERTHER

Tab.3 Weight values of parameters and the indexes of soil hydro-structure function

REH

WEHKB

KEHRA 2N M ZEmk

5E
BER
ERER
EBEH
HEREE
AES R
T D REIE I (Lar)

S e

0.99
0.88
0.50
0.68
0.70
0.99
0.71

0.74
0.99
0.25
0.13
0.31
0.60
0.45

0. 64
0. 57
0.25
0.01
0.04
0. 66
0.31

0.51
0.57
0.25
0
0.01
0.51
0.28

0.51
0.76
0.25
0.23
0.14
0.51
0.38

E.BERRARBEAN.

4 LieF0itie

W BLH R KRR R RN RS,
BHBRESEMEDRREEN BEENENS
B, AR/, FLREEN SEN L RERTH
E. e, IRAENREBEZS RS, DEFSRES
BETAREBRENHRE. LEPHTEEREERA

KR 2R LA SRR R E T 54

B F kS i K SO ThRE VK BT ) UM A
MTH. FHRERERN.EHR L AELERL
T K XM AL DA T IREM A28 % , il 1 B 5L
BHRVKE 8 a.21 a 7126 a FIIKE A FIEFI T 31 %,
45 %0 71% , 1 40K 4 T RE R 7 483 ) B IR
BREARE IR, TRAALIIAEBFERE(Z
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Study on the soil hydro-structure function of restored
vegetations in the Yunnan Shilin park of China

ZHANG Yong, WANG Jing-jing, LI Yu-hui
(School of Tourist and Geographic Sciences, Yunnan Normal Universitys Kunming, Yunnan 960092, China)

Abstract: Based on the requirement of ecosystem function assessment of restored vegetations in karst area,
the soil hydro-structures function of restored vegetations were evaluated by the soil hydro-structure function
model in the famous Shilin park in Yunnan province of China, which is a part of south China karst world nat-
ural heritage. Six vegetation sample plots, which form a succession of restored vegetations in the karst area
yincluding original forest (forest of Cyclobalanopsis glaucoides), 26 years secondary forest B (secondary for-
est of Cyclobalanopsis glaucoides), 21 years secondary forest A (secondary forest of Neolitsea homilantha) ,
8 years brush, rock-desertification bushy grasses and 30 years secondary forest of Pinus yunanesnis, were
chosen for assessment. As contrasted with the original forest, 31% of soil hydro-structure function can be
restored after ecology recover and blockading administer for 8 years, and 45% can be restored after 21 years
of ecology recovery in rocky desertification plots. And only 38% in secondary forest of Pinus yunnanensis can
be restored after 30 years of ecology recovery, while 71% of soil hydro-structure function can recover after
26 years of eco-closing . The model of soil hydro-structure function is basically suitable for evaluation of re-
stored vegetations in karst areas.

Key words: karst rocky desertification; restored vegetations; soil hydro-structure function; Shilin park in
Yunnan province



