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BT, EOR N T AR A B R AR 2 L
— 255 (H CaO W& 5~ 27.3%~54.33%, MgO 1)
TN 0.49%~19.66%, FR AN 74 0.41%~
10.53%)", (B 5 Z 7 . A6 A A H B — AL R
TE, BORR s | 63 i e, fERMR AR A DA A
ABRGE T, TR RSREN . K—RAK—Hb T
KL MR Y b, S S B RS LR E
A P A S R G AV LA 2= LAY

FEMYARKREBERTR R A KEITTE, (B1E
ALK LB TR e R MPIRN R &l
0.19%~0.5%, KIRIMAFHE T AUMIEE I, Ca® XoF 41 i BE 1)
FRUEVE | A A0 e B, DA B ot 200 B IS 107 Ho 6 R s 1
M, FERY A AERK R F o R i AT R 1R
R

FE Y4 AR Ca® 2 mmol L' /K S, 40 i N
Ca” 2% pmol-L ™ /KPS HEAIR, 41 A P9 45 5 243 A5
FEVRL T, 20 5T A e A D (AR 45 S5 i R TR 1
BEFRESIIUE ), FLUR & 40 s (ZRLAA . Py 5T I -4
), 3 S50 32 b T 2 AP MRS, LUIR Y 4t A1 Y
B R 254 S5 ThRE™

R A 4 A K A M SO A AR R R, T

MoK RE R0 3R 5 25 OREE5 A ) (Calciphile) : H 43
AR FE & S R 5 1 B I 5 @& 85 A1 9 (Calcicole ) :
EZ LI P AR K IER, BB KRN 13,
QHFEEAL Y (Calcifuge) : TERME H3EA K R4, £
FES T 2 B A7 5 FAR L WS MR ) ERR M 1
BE AR RO, AR T A R A SR A b
QAL LAY ) X RS R 2 DA
B W AR R A R R G, Rk (R
FE A VI 43 2 I U, e 2R RUBE | ol v [l 7
MW IERGE, nT43 0 3 AAE AL | 13 Sl A
554 A EERY,

TN S A SRR DX I T VS R AR R X,
ST 5 A R T R BRARL G BT A1 37 r, LR AR
TV S5 40 Ry i S 0 I R AR, A [m] I R e
WAL, ST E I A RN 3RS v i TR SRR,
FREEHTIX AU X AE Y S 45 13, Horb s i
X SRSV XA SR 7 Fprb R R A . 8
HAaYm: i s ARSRIES S 5. W4
20 o5 e SR s 1 385 5 R pH S 2 5 R,
o 7R B A A L RS AR AR (RD AR ) R ) Y
EZRMEGEE D,
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Table 1 Comparison of calcium-related indexes among Calciphile, Calcifuge and intermediate plants
fok REEL AR ) F ] BUA ) A
g PR L% o SIS % s SEHE/ & /%
S S B mg kg 1193.37~1 711.62 1356.52 719.87~1 515.75 956.23 398.62~1 037.25 743.33
KRS 216.54~238.51 15.93~16.53 28.23~53.63 3.17~6.07 50.81~135.29 8.08~18.55
RIERES  379.55~473.64  27.91~32.82 61.85~105.70  3.78~10.60 85.91~105.70  13.65~14.49
g Ef;; ?;ﬁg;g 154.69~206.28  10.72~15.17 48.39~103.34 5.64~9.81 71.39~81.46 11.17~11.35
mg-kg ' TR 325.80~338.59  23.46~23.96  201.16~264.76  22.49~2623  216.05~245.69  33.69~34.34
TR 202.35~210.08  14.02~15.45  403.39~663.43  47.48~60.87  141.12~191.58  19.35~30.45
HoAth 21.44~35.30 — 19.58~33.30 — 13.43~19.98 —
T 4 gl ol 802.92~956.36  59.05~66.54  292.63~562.02  34.95~53.03  261.73~277.65  38.07~41.60
i/ g1l ooy 339.08~350.22  23.60~25.76  340.26~473.83  32.11~43.48  284.49~335.53  45.22~46.01
mg-kg’ gl Tufirs 141.63~206.55 9.86~15.19 157.54~198.35  14.86~23.69 82.95~116.14  13.18~15.92
PR 555 E/mgkg ' 28 684~35 475 32594 12 262~29 313 20 808 9 643~16 582 10 724
HRER+-pH 8.24~8.83 8.64 6.25~8.52 7.43 6.83~6.02 6.07

WE SR A T T3 1356.52 mgkg
FEBREG A o ) 82.49%; WEES AR W b v 8 DUR I
RESIEAS &, Hga b B 27.91%~32.82%,
RS B A (23.46%~23.96% ) , TRAS AR Yy F 4

FEDIE RS £, H A a b B R 33.69%~
34.34%, LUK E RERR 45 (19.35%~30.45%) ; W5 AE )
MR rp A R R A A0 R, K B S
59.05%~66.54%, IR & 20l 51 (23.60%~25.76% ) , 1k
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A P b R R A AR A T,
K5 45.22%~46.01%, Uk S 41 BE (38.07%~
41.60%) .
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it AT, QAR MBI | Ca™'-ATPase (B =R )
TGS, R AR (9 502 16 H AN Y, 7E 4N i BE
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HL A6 AE P4 DA 38 i A iy oo i 05 1 8 FE AR PR
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PR HAG A, e H B gl A S
AR et 2 B A HE R e FCY. idn, 55 R
522K (Atlanta) M Panola LI X ZEMRAE 2 R S0P AYES
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FHE T AP LS AR SEM R
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X ARBREIE 2 £557,
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Az o T M A BE R AT Ak R AR A R Ak TR R
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A 7 AR B REAS, 25 DNA W JF B 2 AL 5208
38 AHEY SR, Hirp A 12 PO AR & N LR BE K
F 10 m, 1 #5i% A (Pistacia chinensis Bunge) .
(Sapium sebiferum (Linn.) Roxb.) #i4 fx KA, K ]
K29 m™ T AR R AR TR A A Bk sl
WK, TR AR A 32 2R 2200 KM 38K 78
7] — FHE T v R AR 2R 45 4 RN 3 A 2 5 X6 7K 40 W AL
B LA AR, A7 BRI LETT, D 2
Fr AR RGP YR ZRe MR R M
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HZE R, BRIRE AV A KCE . e m R,
TE i A R b, AR PR 90% LA F 4 Joa 23 Fifi
KA, R T ORIE B 3 — A 4%0~10%, R
AES | BEMBRANER ) & w0 /N 25 57, 7RI R 38
FE A3 T RO, X R A R R A A
S SN A5 U B S A AR AKX 4 000 m” i
WAL SR B4R A Y 84 B 180 J& 344 Fh: 4li ik 7 X
FELIBEEL . R SRR 3, A EE AR R
BIRF 5 R T EAH Y 60.69%; 4l (1 7 X U DLARFL
TR AR EHRNIL AR F, T E B E R KW
BhE B EZEN 66.10%; AN AiRREREL A X LLEWF
Fe bRk R (K 2) .
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Table 2 Important values of main families in arbor layer and shrub layer in Maolan karst forest area, Libo county, Guizhou Province

4l IX 4w IX NEEIRTR LA X
N A N A BN A
Ba EEE B2 HEE B2 HEE B4 HEM R4 HEME B& REME
WAL 29.02 RAB 72.00 PRt 39.21 RAR 9393 BB 4059  RAR 14562
R 2824  wHHME} 4932 B 2080  F&4F 5525 FSHRE 3406 R 3146
WML 25.49 /NEER} 37.14 BlAY AL 21.68  WEHAZERL 1536 R 2895  /BEERL 2815
ikt 2145 o3 10.82  WIZEERL 2103 WREREL 1421 @R 2438 BEIRL 2256
R 2112 EE&dR 1077 ik 19.78 b 1417  =FF 2326 AR 1796
HiF 12532 180.05 131.50 192.92 151.24 245.75

fiR AL B 5 A Tk LB A, EL )3 R B B
REGHESR, 3T AN KSR, T A1 R0 B 37 ik 22 it
AN ARAFEYIR Z8 0 A 7 SR I B R Ay 4 B 2 ), 3k
WO 2 M B 7K H = A U i AR RE D A0, T4
SINAE, bR T I S BT S, A TR A A
Y RE . SUNE S B A ST E R BoR: A1 K
A T B Ml DXOR AR B s R B, (AR
PR IR AR s T 25 e T 0 3 X R A AR ) 8
JEE e AR Bh 5, (A KT et

3 ARESREGZHENMHEENE

] 5 A T A A R G T R A A K SCH
SRR TR . HVE SR A W BRI R E R
FRRIZW . WAREEB A SR
KA FR R AR R AV VR L R
B2, RIZ AT B FLER ]I 20%~60%,
JEREE 2 )Lk B LK™, K2 AR S R
B ALBRR, bR KR | eSS R E S
AN EE T AB LA, B0 4 Y iz
T S T XBE T A 3 T I A B A H RN R
64 mm, 2 AFEYE AR I 2 A IR AR T Y 1%, 3R
JEHAR TR S AR AR TR Y 8%,

R S K ZS [ DA i 2B (B AL B o =, i
TR 7Bl 45 1 2 B R AR R, a0 BN 5 S 28
R RIS A | A B TR AR 7K Sk Y S B Ak
T EIGE I 20 B 7R, 7528 3l 10 7K S BBl A 2 v Al
FHU i i K 25 (A1) 7.47%~9.40%, T 775 it 24 B 14 25 FR
7 92.53%; % AR UL /K B B A 1 4 I A K
25 (A1) 7.49%~11.60%, %5 1l 24 B 19 25 8L 88.4%~
92.5%",

1117 7K 2 R il A 40 A K R 43 A 1 e PR T
R KF T HEROK S, O A AR TE A
AT R HL TR R o 5 XA ) 32 258 1ot
AR A ER R G N AT TR

FE 30 Ao X AR AR B R g, AR R 3 N
XT R, —REYRGR) SR, &
KR () KA, SRBUCE R Z Mk a; — 2k
AR A SR I, AR BT £ A R
SUREF L 0, 45 Fk K oy . TERE L U AR K 47
YN S, g /N FAF AR R RS, g
b AE BOK PR R 47K o3is B, DT 4E R AR
ZM AR F IR AT, B A B A A A (gt
FBEH Bauhinia tenuiflora) B9 K 5 #8348 2 A AR
My oo’ BN AT KB S (>400 pm)
ANZ /N (<30 pm) , PLIE R AR R K53 544 F
Kot . R = 2t B i A 254k
AR, SAED F JCHDE T R4 ™
H R TS, LIEYI R A2/ RS R (R 2
REMEZ) . ILIEERAL, KIiIknRE B M
SRR QT ] O 1

JUVE 1L SRR A AR A L TR L 3 AT
YIRS, PR3 1 v B A 22 R L oK (HR R O L
I 75 i 'ALT: e Y o = N P IR TE: S i 2
U, I TR it R B8 B L R EE AU 1L RN 57.30% .
54.49%, W R 1R EE L ff B )E B R 38 N 39.70% .
84.67%, SELIGHUMEAR 22.229% (£ 3) .

TG 5 e A DA AR X, AR SRR
22 °C, 4EREK N 1 150~1 550 mm, PE#% [/ — a4 bt
FhEYE (Sterculia monosperma), %f Hb A [F) A= 35 A W ik
T 7K 53 R AR, 43 A T3 H R AR 9 7K 53 R FH A0
(WUE) & 28.12+16.30 pmol-mol ", 111 JE () K 44.26+
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Table 3 Comparison of drought resistance characteristics of Cyclobalanopsis glauca under different geomorphic conditions

g WEESEEem HEKE/em HOEEE /M AFREEE /M SRV SkEe KBEvE
1 2.74 9.42 267 437 29.3 455 -9.7
1L T8 1.57 5.17 373 8.07 22.7 31.9 -17.3

R4 TEEREM R S SNk AN E

Table 4 Water use efficiency of plant communities in different habitats in Nonggang peak cluster depression, Guangxi

Byl YR () REH - S8 R 57 2 (8" ©) IKA3F A% /umol -mol ™

1T 4 —30.79+0.77 46.52 + 8.60

1 4 —30.99+0.63 44.26+7.04

HEH 4 —34.13£1.45 28.124+16.30
7.04 pmol-mol ", LI TR A~ 46.52+8.60 pmol-mol ', M FREFT,

RN L T00, 3K AR AR 2 e . 4 Bl T
PSP A K 43 FHRCR L b A 659%°Y (£ 4) .

AR 3 U A I . AR AR, PR A
TR, PR A N AV TR BE T o i, X A A
X H LAY # X (Cyclobalanopsis glaucea). [l M2
T (Sapium rotundifolium Hemsl. ), K ¥ (Pyracantha
fortuneana (Maxim.) Li) FI/NR %% (Rosa cymosa) )

WF5E A B, BB 5 IR, X 2EAH ) 30 1o AR SR R |

ALV BE A LIS 3 R R R T8 i B, 4
YRR IREARE , P 7K 43 W38 % 4 R AY 43 F , [R]Esp SR AR
B BPAETCHLES TR RGBS, RN R
U XA [R) 7 2 B BE AR R AR M WK (Excentroden-
dron hsienmu (Chun et How) H. T. Chang et R. H.
Miau)., 8 (Broussonetia papyrifeera) F1 K55 7 &

JE B T AREERS iR i A AL AR (SOD) |

i A ALYl (POD) Alid AL Sl (CAT) By & 3, LU
T BRIG PE S i SRR AR ARG o A TR S, i A T 5
X HC I R SR B R AR T SRR H e,
SR 5 e AL A0 T R i TR I AR T 1, R 240 M P TR
R THAL KA CO,, #hFE+ 55 A I 7K 73 A
FEFILE] CO, I/, a2 m AR K ) % 4 B4 [ i 4
FOCE T A L, H2 A TR T RIS R

4 BRETREHEVHSENE

AR IR I A 5 S SR AE AN [ A 2 ) RO B 3

FAAE, ARE TSNS AR AER AL . AN A1 ) |

ANFEBEK I BRI (9 22 S Ak 2, AR B 10 S IR ] R
Wi AL ) 2 AR TR I, L 22 O AR 2 REVE 4R RS Y

FEES RGP Y 2R R DR R
SR o 2 B PE SR G B A X T FR 205 3 600
km?, o5 1 ALY 19%, WK A 600~1 600 m; & %
X AR AR H A 25 R WoR: P A 4E A A 153 B
640 J& . 1394 Ffr, 2351 i X R SBHELY 77.7% . JE %K
(%) 56.1% FIFPELHY 37.9%"",

I 5 i A ARG A AR X TR 100 km® P TR
ATEA LS R, e A AT 184 B, 810 J8, 1752
R0 20 50 5 ) P A A X R Y 80.7%. 72.3%.
58.7%"; | FE A IS Hh 0 AAHE 5V ARAR XA X FR 2
BAAEYA 175 BE. 528 J& . 906 F, 439l i T U AES)
X 2 76.8%. 47.1%. 30.49%""; | VG ' v X 1 FL 2
8.2 J1 km’, 5 L ALY 34.8%, PR AT R )G
EUERB X R 175 B 662 J& . 1 500 Fi AL A,
dTPEAE Y X R (228 FF L 1 120 & | 2 983 ) (1Y
76.8%. 59.1%. 50.3%",

7 W B 2% o I BT 5 AR X T 200 km?,
HeERAEYIA 154 B, 514 J& . 1203 72 5 S 44
WX 21 61.6%. 33.1%. 21.19%""; S M 51 X T
) 11.6 J7 km?, 7 LI AL 61.2%, A P8 A& 45
SR BN A 4E A AR 250 BEL 1551 8 L &
5691 #h7,

SN TP A (X)) 7 X% 2 oA
YAt 195 BL, 1213 & . 4 287 Ff, Hoh G455 2 45
A @AV A RO U YRR R 3.8, BERT 4
8.5 (7K, R A AE S RGP YA E N 2
BEPE

FRERRETTAY Z RN D — A FEARE
YRR REA R . INAEEE T XA K R E A YRR
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R A, WA ) B 2 B RT 43 = R A
AT, B RETE AV XA A, TR X ek
A A 3 B I VA PR B Y LR, A TE T IX
A RARGF, TEAR VS AR KON GY | (HREAE A B Fh,
B[R it B AR 9 1 35 0 BB T, TR A i AR
X RE R IR K

HRYEAE ) 7 KB WA 5328, PURUR N A X E
A VR A AR B R 1394 B, R4 Bl 141 B 3l H R
170 7™, 35310 ok DX ZR A A AR 10.19% F112.2%;
I VISR AR AT AR X C A T A AR s A 1752
b, FEAFD 278 F 35 ECRP 350 AR, 430 X R AE
PIRIERLEY 15.9% . 20.0%; #5 Z, BA A i A (L pg i
Vb R KR SR 30% DL, A0SR T AR B A
IR, W0 30% 1 BA R B AR R deake ke, HARAE
MERE o0 WRIXE . BN, 5300 2 B L5 22 A s AR AR IR
1, BHI A TUCN P 44 s i E AP 214644 5
YRR S 27 BEL 67 J& . 121 B, 78 121 Fiep, ¥
FEA YA 83 B, o5 SEAY 68.6%, A4 BN LI A%k
(Carya Kweichowensis) . %% W % %& ( Michelia
angustioblonga) . 7 I R45 (Camellia rubinuricata) .
FIAE S0 >= (Paphiopedium emersonii) %",

5 ERESREGHRESTHEMEE

51 HBRRNGEXTHEY

VR AR, R AR AR A B B AR A A
HIAEL ) o AR A G e 5 3 R A3 A=A 5 e A 2, T X
A #A 3 - IX 3. {3 147 (cave entrance zone) | 55
JtaF (cave twilight zone ) A1 FR 71 (cave dark zone)"™.
T AR AT B G IR B2 LF- 2R 0, AREAE KR A 11
ez SRR AR —SE LB | AR TR A, DRI AT
TAEP K Z 434 T 1 Fgs 06y .

PR SEAG0T, o E A 2001-2021 4F )3 7HE 4
B AR LT 80 B, Hh iR B 2 R T HI 4
N —E 2 N) 4 A sk s (23 PP emy)) | i
(20 FpAPFAEY) ) . ISR (17 FRhFAEY ) - X
(11 FFp Y

A v VG R L XY 60 A VAR T, KB 83
Bl 186 J& 418 FhAEA5 At Yy, Horh 31 F1(7%) Jyil /<
FEA R, 37% R EREA T, 88% MR 2L RLAS
8% NMUEAR | 4% J A, FHorh Wy fhds F & B9 R0 45

SRRRH(73 M) wEHEFHT B BIEESERF(22 F) |
RUEBRBR(20 Ff) | BEEBRAL(20 B ; iz F 5 18 £
T MR i (42 B ) | BRI SE ) (22 7)) | HR s
(19 Fh) | REE SR (19 F) L LKL (13 F)T

I VAR T AR A 2 REPERT ST A BABIETE T
W TR AR B 1 IR AL R IO e BE (14 731
A8 S AL, S BT O 1 AR 5% 00 016 B 0 3R
PHYE FE PR 8 AL 1 32 B 1E [0 Ve, DA 122 2)
A Sk DA 7 T 71 PR By o R el A 8 S B
F, IR 7R R P R T R B A 4
AR ZATI W A R TT R R X
BZ85 vy <1 by AR

5.2 FEiRRLTEWEE

KRGS A T T 00 T TOURR A 3, PR K 1 3 T
AR TR, RYTHITR L E & KT 100 m, RYTIFAEEAH
Xof A, DR bR TR , B A M R T R
TRLEE MR RE, HERr /N, IR 32 S S A AR Ak
T, WAL KR R AT R R EREE, fiE
TREHE 2ot L N ORISR . A S
Th, TV SRl R YA W) #E UE B A 0 137 B
445 J& . 863 i, AR BLZ o 1 2.31, i
WRMPHIRZ N 1 1.5; SHAMEB TR (177
F} 945 J& 2406 Fh; Al BERIHGERFZ A 18 2.79;
T JE AP R 2 Lol 12 2.18) M L, ZRETETEFRE
J& . Bk o BIRRAR 22.59% . 52.91%. 64.13%, 18
Tt PR B R PR R LA R, s B B 4
BRAEAR B8, b F MR v BT 2 S AN B, T
TN AR Y RE T P L G I S o 3K R RS DX A
VR R R AL T o A AR

RYUHE Y DX ZR 14 38 A AR B R 30 1l T 2 30 )
RIUEE T, bR KT I-as s, BT H A/ Tt
IR, RIUEAR 2B & IR, B A REID | 2
AR, 6 HRGR B B O R B B s . KB
B X R AR VR 25 17 & B A ) o B L T A B B
T B A —HEA Y B KT & B I, RtH 5Kt
JIE T RRAR G, R RBTOR IR . SRR ROR BT, MR IT
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Karst ecosystem and its plants

CAO Jianhua'?, YUAN Daoxian"’, YANG Hui'?, HUANG Fen'?, ZHU Tongbin'?,
LIANG Jianhongl’z, ZHOU Mengxial’2 , LUO Qukan"z, WU Xia"”
( 1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR&GZAR, Guilin, Guangxi 541004, China;
2. International Research Centre on Karst under the Auspices of UNESCO, Guilin, Guangxi 541004, China )

Karst ecosystem is a vulnerable ecosystem constrained by a karst environment that is characterized as

being rich in calcium, short of soil resources and insufficient for water resources (less surface water and rich

groundwater water). Compared with silicate rocks, carbonate rocks are soluble, rich in calcium and magnesium, but

lacking silicon, iron and aluminum. Carbonate rocks averagely contain 27.30%-54.33% of CaO, 0.49%-19.66% of
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MgO, and 0.41%-10.53% of insoluble matter. Thus, the vulnerability of karst ecosystem is ascribed to these geological
properties. With the long-term interaction between plants and karst environment, surviving plants finally evolve into
unique karst plants, featuring xerophyte, calciphilia and chomophyte.

CALCIPHILIA of karst plants is demonstrated by Calciphile plants only growing on substrates rich in calcium
carbonate and limestone soils, and Calcicole plants growing very well in Calcareous soil, but worse in acidic soil.

Tolerance, exclusion and blocking mainly contribute the adaptation of karst plants to rich calcium environment.
As relatively high free carboxyl existing in the intercellular space of plants, tolerance has high cation exchange
capacity. Karst plants can accommodate a high content of calcium. There are two approaches in terms of exclusion.
One is to improve the calcium protease activity, such as the cytoplasm membrane Ca’-ATPase (ATPase) activity.
Exclusion can transport calcium from cytoplasm out of the cell, and then store calcuim in the cell-wall. By another
approach, excess calcium is ejected out of the cell through calcium channels, calcium secretion glands and even stoma.
Blocking refers to a phenomenon that karst plants immobilize excess calcium around the rhizosphere to form calcified
roots and restrict the transport of excess calcium to the living bodies mentioned above.

CHOMOPHYE of karst plants means there exists much more underground biomass in karst ecosystem. Results
of underground biomass investigation of karst vegetation in Maolan Nature Reserve show that biomass of karst
vegetation is lower than that of non-karst forest in the same latitude, and only equivalent to that of temperate forest.
However, underground biomass, reaching 57.49-58.15 mg-hm?, is not only higher than that of non-karst forests in the
same latitude, but also higher than that of non-karst forests both in temperate and tropical regions, and the absolute
amount is nearly twice as large as that of non-karst forests in temperate tropical regions.

Limestone and dolomite are two major carbonate rocks. Limestone is more likely to dissolve to form karstic
fissures and conduits which can provide greater physical space for the growth of woody plant roots. The low anti-
solubility, the aptness to the well-distributed weathering, and the uniform surface soil covering of dolomite are
conducive to the development of shallow root plants. Survey results of Puding county in Guizhou Province show the
high woody plant coverage and strong vegetation activity, but low ecosystem productivity in the limestone-dominated
area. However, herbaceous and bush vegetation coverage is high, and the vegetation activity is weak, but ecosystem
productivity is high in the dolomite-dominated area.

XEROSPHYTE is the property for karst plants to adapt themselves to karst drought, on account of the karst
hydrogeological structure with double layers of the epikarst and underground river. Consequently, ecological water is
insufficient to meet the needs of the karst plants in karst areas in the dry season.

The adaptive mechanism of karst plants mainly includes ecological regulation and physiologic regulation. The
regulation of ecological traits of karst plants primarily involves prolonging roots to absorb deep water from soil and
rock fissure, even underground river; decreasing the diameter of ducts and enriching parenchyma in xylem to reduce
moisture transpiration; decreasing stomatal index to shrink leaves, and thickening cuticles and waxy layers to lower
water loss.

The regulation of physiologic traits of karst plants mainly includes,(1) accumulating proline, soluble sugar and
other organic osmotic regulators to regulate the osmotic potential of plasma membrane and maintain cell membrane
stability. The more contents of superoxide dismutase (SOD) peroxidase (POD) and catalase (CAT) are, the more
reactive oxyradicals are produced, and the lower degree of membrane lipid peroxidation is. (2) Improving the activity
of carbonic anhydrase in leaves, converting intracellular bicarbonate ions into water and CO,, supplementing water
shortage in leaves and reducing intercellular CO, during the dry season. These methods of regulation can improve the
adaptability of karst plants to drought and avoid harzards.

The diversity of karst plants presents minor genera families and a small number of species genera and endemic

. . . . . 2 .
species. For example, in Xishuangbanna, Yunnan Province, the karst terrain covers an area of 3,600 km", accounting
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for 19% of the total land area. Results of the forest survey show that karst vegetation includes 153 families, 640 genera
and 1,394 species of vascular plants, accounting for 77.7% of the total family, 56.1% of the genera and 37.9 of the
species, respectively. In Guangxi, the karst terrain covers an area of 82,100 km”, accounting for 34.8% of the total land
area. The forest survey reveals that karst vegetation includes 175 families, 662 genera and 1,500 species of vascular
plants, accounting for 76.75% of the total family, 59.11% of the genera and 50.28% of the species, respectively.

Karst plants growing in cave twilight zone give their increasingly weak luminous intensity. Preliminary results
show their species composition of herbs (88%), shrubs (8%) and vines (4%). The most abundant families include
Urticaria (73 species), Gesneriaceae (37 species), Begoniaceae (22 species), Pterophoraceae (20 species) and
Pterophoraceae (20 species). The most abundant genera include Stairweeds (42 species), Begonias (22 species),
Auricerns (19 species), Primula Nerneris (19 species) and Coldwater flowers (13 species).

Karst plants growing in Tiankeng (big collapse doline) provide possible access to the understanding of a
succession of regional plant communities. In Leye Tiankeng, 863 species of seed plants belonging to 445 genera and
137 families are found. Ratios of temperate to tropical components are 1:2.31 in families and 1:1.5 in genera inside
Tiankeng. Ratios of temperate components inside to outside Tiankeng are 1:2.79 and 1:2.18 respectively, showing
higer proportion temperate components inside Tiankeng. The results suggest that with global warming, tropical
components of a vegetation community outside Tiankeng increase continuously, while those inside Tiankeng develop
slowly.

Plants are producers of ecosystem, and their importance lies in their productivity and ecological service function.
In order to restore the degraded karst ecosystem, we should find a proper approach to develop eco-industries with a win-
win strategy for both environment and economy, based on natural karst. We should practice the principle of "lucid
waters and lush mountains are invaluable assets" in the karst area, and improve and solidify the theory of karst

ecosystem in China.

Key words Kkarst plant, calciphilia, chomophyte, xerophyte, diversity, eco-industry
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