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—28.14% . AR UCHMHSFHANH G RETABAFRHE AP KTRATRE, SAALRERY FAXRAEE
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BEMKR EAGBRUAFHERM, 2EWE S
BREEMTEY . HRFPHFERMARE ERE
E,HPICAHALEREBERM 98.9%,°C 44
L1%. B FEHARHEDPREAMEEFEERK
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1.1 BHRAGER

P S FRMERHETGRERS PR
B, %1 100~1 300 m, B FEHRFEEEXNS
5, 4E BE K B 900 ~ 1 400 mm (FF 34 X 1 100
mm),4EHKB 9~17 C, +EHAK L. FXE
FHREKERIGEN EAEY EEERA (Loro-
petalum chinense) \&HH (Cotinus coggygria var,
pubescens) | & 1l J€ % (Viburnum jinfoshanen-
sis) B AF (Myrsine a fricana ) X K (Pyracantha
fortureana) .13 K i (Akebia trifoliate var. aust-
ralis) \ & M K & F (Litsea mollifolia) ., = T8 B H
(Itea yunnanensis ), r i # ( Zanthoxylum
planispinum) . B A IEXK (Viburnum foetidum var.
rectangulatum) B R AL F (Platycarya longipes) .
b Bk K (Rhus chinensis) . G K (Albzzia julibris-
sin) , W i $5 (Populus adenopoda ) . i M Wi Ml F
(Elaeagnus cuprea) .5 % (Coriaria sinica) %, 53
o B/ () e B 2 (Prunus salicina) K (Brous-
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sonetia pyrifera) /NRE (R, cymosa) TR
(.Prinsepia utilis) . H & (Acanthopanax trifolia-
tus) A JL2% (Berchemia sinica)  #1 5i % (R. pun-
jabensis var. sinica) & B H (Pterolobium puncta-
tum) . 3£ TN 8 KL F (Lespedeza formosa) . ¥} ¥ 5
(Rubus bi florus) JF K47 (Nandina domestica) . %K
£ (Rosa henryl) &K B (Memorialis hirta) .
RZEYW (Euodia rutaecarpa)%, BAMY ETEEA
487 (Lonicera japonida) E LB BB (Millettia
dielsiana) . JE % 1 (Dalbergia hancei) . &I % Il
(Toddalia asiatica). B & (& HE) (Sinomenium
acutum (Thunb) Rehd. etwils) . Z 35 ( Dioscorea
kamoonensis) . =M K@ (Akebia quinata )&, B4
208 0L R A 87 92 BB (Cyclosorus acuminatus) |
BB (Pteris nervosa) B B (Carex sp.) 15 (Mi-
canthus sinensis) % 15 8 ¥ (Polygonatum cyrtone-
ma). G & E B (Epimedium sagittatum ) . Bk
(Pterdium aquilinum var. latiusculum)®E , 53 T
D A E O F (Woodwardia japonica). & HE
(Stenoloma chusanum) B B (Iris tectorum) \J-#2
N F (Pteris multi fida) . #5 F (Rubia cordifolia) .
B3 (Lepisorus thunbergianus) B JLFE (Crypto-
taenia japonica) . BEPAE (Thalictrum aguilei foli-
um var. sibiricurm) %, R Bt 4 A & & (Moss) .
STHANERMATA 20 km #5 M B EREH L
N, F R EE LRRE R E., &%
XFAFEAKEHEY LS B (Pinus massoniana) 6K
e (Betula lumini fera) \#8K (Aralia chinensis) Hl
ma it . AR FER RIS F (Lespe-
deza davidii) ZhBEAR . SR . BEHE. ILERK (ALl-
bizzia kalkora) BAXE . KH%E, EXEFTER
= R BEK KRS, WD WA T T (Elsholt-
zia rugulosa ) . 9 K B (Osbeckia crinita) . % 1 8
¥ 2 H (Osmunda japonica) %, AN E B B /D)
XG B 1 (Paederia scandens) 1B EHEA MY .

1.2 MRFE

HYRER 2004 4F 7T AEHEBEB T RET EX
MEARBA BEA BENERARE/Y. K
AR DGR BEY BRAE.HBR L EMHX
UK HREBR EEREERE. DO FEB . EE#K
MR, HepEhROR KB, =B UL BT R B R IE A
KEIRET 579 Hirmore i , HEMY RARE 7

Ak, RfERBEXEELRET SHES S
WHRER 5 FAEY B TR BHK . DR .BHEA.
KRBT BT, LU LA MY, BHRE 5 M okar
HARZEY MG . ITHREY BRI EAR
BE/NR EBIR R RIOTEETHNEEYS
140 m Al NIL RN T5, G (B fR 40 10 m, R4
TARBAMBEWIR QE AR RERL 200 m F
1220 m AbkE).

TEEG . ERETHPRMEXLNHBERR
T,

THEESRELHEENE HEMTESE, W
EAUAR K pH i+ #1 ICP-OES; 4% S RE RS
FWEKGESE T, B FHAPLE 70 CTHF, A
HEHIEE el FTFEHSRNUES T,
HABFEAE AR A MAT —252 Big U b, #
m Bk AL A EREL .

MC=L(BC/*Crpg/BC/2Cyzme — 11X 1 000

B & A3 AE o B R B BR AL 2 B 9T BT 3R S
RUCFERXEALREZHIT, KAMLELERRA
PDB ¥Rt , KA TR /N F £0. 1%,

2 HRGHE
2.1 EMEHFULUREYHAFEREMAESA
5 4: 0k S =

1 ANBMEHFLUXEY I FRAMESA
Boo WERPAES, XY K /5 R A& 4 8
FEAAAE— 26. 98%0~ —29. 15% 2 18] , E ¥ 18 H
—28.14%, HP L FH ¥ C & E (— 26. 98%
+0.17%), B B 8¢ C fH & & (— 29. 15%
+0.12%)., MEEEEHR S GiEMY K
SUCIHTEE7E — 23%0~ —29%0, FHME R —27%;: &
B BB A A T AR 7E — 22. 4%~ — 31. 5%,
T R —27. 1% BB IR A % 0F B oF AAE W 7
—22.23%0~—31. 38%0, F ¥ {A H — 26. 24%; F K
R 7 —29. 52 Yo~ —23. 85%. 22 [6] , - 15
{24 — 26. 89 %, ; 7 P4 2E JEE P R W AL ) 72 — 25 %0~
—30%0; z= Fd 79 SUMR 44 #47 T MR 7€ — 38. 65060~
—27.60%, FXME I —33. 11%) M L8, B i X
MR CCEHER T IR E R WA YK
WE s, L EEH XK, " CEHTATEEEEH
EHR/N, FBREEF2ZE(ANOVA) ¥ & B ix i
YR CHZBIFAEREHLE R (P<0.0D), %
HILBEAE BB FHLETE BREBEK, #R
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BRGAB HANE FUHERTE SRASEH
B RN B A B CERE , KRS FIEE
T, DRE5ARMME HC(FR B, THNS
R HAKE B (EFBR . BRLES M
BB C GHED B &, i RN 5 EMA % Bic

(HE) E# . (FB E5E#H#ZR “CHEARE
HREERP>0.05), EHEXFMESHNFERNA
RS BEHREIRE. B5EMERKY
KIEBAE—EMRR.

£1 RMEHEHLR 2HEESEUHAOFYCHE

Table 1. The mean values of foliar 8°C of 12 main species from Guizhou karst mountain area

it B 3B C(%e)
kAR Rhus chinensis —28.1740. 20
X Pyracantha fortureana —29,09+0. 45
g H Coriatia sinica —26.98+0.17
BEY Cotinus coggygria var. pubescens —27.99+0. 37
BB E Platycarya longipes —27.29+0. 88
= R Itea yunnanensis —27.81+1.02
HAXE%E Viburnum foetidum var. rectangulatum —28.34%0. 49
B® Pterdium aquilinum var. latiusculum —29.15+0. 12
Wk EK Cyclosorus acuminatus —29.00+0. 09
BELESHE Millettia dielsiana —29.00+0. 22
B (EE Sinomenium acutum (Thunb) Rehd. etwils —27.5740.55
E:3 -4 Moss —27.29+0.28
FHE —28. 14

2.2 EMEARERTHREMEARNER

HYMERKRSHEEENTRREREMHEEN, £
BHTAEHERDNERK . LT .0, AFEHLE
Wi 2 A W0 B Bk R O A AR, BRRT'Y L BR R SEDT
Sanchez-Diaz "By A B+ S /K B &, Y o
HE SUCEM/N, BRAEIHAENLFERER
& Yot B 8 8 C /N, Chen ¥ Akhter %]
MAEHAEKTLEEEXHEYH CHEHER
BENMK, BRI BHRBEERKRELER
HOTEBERAOEDN CCHEREKELRER
B +EBEANE. BEFHAXIELESR
SREFEFERMOEYHE CCHEIL LEFRHG
ZHE. EEPARMCBEAETEY K SCHE

WA RAK R, AE YR 8" C {8 B 't FR 55 & A sk
FMEES A K FHEMEYH CCHERT
BT 58 R TR e 4 8¢ C HE = T
NN Ak =3 e 0 = = = 7
PEEEE, MR 5~ 6m, FEARRIA B 2. B
ERAKE L ERAKE M FREE 1~2 m,
M RSARRERE. % 2 AFHARAE MR
FYER, fiE 2 ME 1 EL, REMFRSR—
B AR R SR & B R B AR B8 B AR B9 28 AR
AROKBRE SCCHEBMER—L&, MK BREBR. D
FHMR . HUIHEYERFRERFETREAMLE
HBRFEEFN, X WS LR K> Mo
FRRIS A1 R B A 55 1EL O [/ A 45 b 30 20 355 9 2 i 4
FEAE AR R B oL e R

£2 RERHIBMELSHER

Table 2. The basic conditions of soil sampling at sites

THEAFLSTR
A RAERM LAWY pH % pe/g
N Pz 05 Kzo CaO NazO MgO Alz 03 Fez 03 M]’)O Cll Zn MO
1 3= -} 4.4 0,22 0.34 0.33 0.27 0.04 0.20 573 4.42 0.09 18.07 189.05 2.18
2 AKE AKL 6.5 0.55 0.49 0.37 3.45 0.11 0.91 1597 4.70 0.15 15.21 139.07 0.86

2.3 MBI L (X 4B B 4 4 Y
ST
B2 B R B BER. = BN O AE K

PG RAEIAHBCHEHMNTHRE., NEFIE
Hox WA EOMNERBIEERRB AT B
OV CH R FEAK 1), (B A FAE Y I 87 CIEZE LR &
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Fig. 1. The 8" C values of foliar in various habitats.
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Fig. 2. The seasonal changes of foliar §*C in

some plant species.
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Fig. 3. The changes of foliar 8°C of Pyracantha fortureana and Cotinus coggygria var. pubescens with altitude.

B 3 A KB E & A 8" C {E RE L B 2] 1L TR
MREBRGZEAE. NEFAES, KBS R
W SCCHMEBRMEMRBEFEER, KK
U CH A IR TE — 29. 22%,~ — 27. 60%0, T & #
BB 8% C {8 B A 0 R 7E — 27. 94%0 ~ —26. 70%.
FUWCIRE R REFRRX 15 % DAY ot
AP RBA L RFEMOHEY R - C HEBRS
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IR RE R 5 A R M HE Y B A A R 0 A 3 A4 B RRE
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B R REEIR T, RELR T —& 3
GX AT BB 32 U JE B B2 ma i 30D . X 5 H BT SR
EREMEYH CCHEHBAREBRKWAILE

IB-—J[14,29,31~34]

. VLB O C /R R
W HFEERAREBR B E, HE
HRM BRI, X R E G R RN E YKk
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By vt B 8 Ci/Ca L {8 BE % 3R 7 B 3% hn i f2
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YR ABEOERFEAR MWL RE. HYKN  REFEESR.

i AT R LIET A TEMNPRAFRESAYAFFREIHBEL ANZIF KEEAETOK
H # Bl KR B

Z % X W

(1] #B&, BRI BER AR BRI M. d6 5 BR 2 1 RAE . 2000

[2] O'Leary M H. Carbon isotope fraction in plants[J]. Phytochemistry, 1981, 20; 553—566

[3] ChenSP, Bai YF, Han X G. Variations in composition and water use efficiency of plant functional groups based on their

water ecological groups in the Xilin River Basin[J]. Acta botanica Sinica, 2003, 45 (10): 1251—1260
[4] Raddad E Y, Luukkanen O. Adaptive genetic variation in water-use efficiency and gum yield in Acacia senegal prove-
nances grown on clay soil in the Blue Nile region, Sudan[]J]. Forest Ecology and Management, 2006, 226; 219—229

(5] M2y, 5k B 0. A BB REFRMES RERBARR PN A5 % 447,2005,24(11):1334— 1338

(6] BRUEME, A EHXME. BEREKEAMERREESEFRPHNAD] MY LTS, 2002,26(5):549—560

(7] HeW EYEBESYHAPIREERFACGREARRIHM ] £F¥HRE,1996,15(2):49—54

(8] ZE®MBr. gk R LA Co MMk 5 RIS P i L AILT ], BR%4%,2000,14(2) : 115— 121

(9] SKIEME. €. SRR R 4 P SR A /N K 5 A B AR B sh B RL AT FE /R (D ). pE bkl 2 44 ,1999,8(1) :108—111

[10] #MA&, REH,.RBE. S HYEFRTENSEM 8 CHBRIRTIAE LB RRE & & 57 70 R A 546 B 35k 7 67 K 5318
Y BRI R M ], sty BRFL 22 R 2004, 193 1)) 412 — 418

(111 BRdm, Dol D 0RI0,. %, RIRARRE C MY RERRAMREMA RN TR X HHE,2002,25(4) :342— 345

[12] BRI, ZEE 6.5 DAERMYRERFAMAZARSHERFZRMLRI] w1 ,2003,25(1):88—93

[13] M™EZH . BXE,KRAZ . % BRFEMHEAIEEY M P UCHEMMEZR R TEA] HY¥IR,1998,40
(9 ):853—859

[14] BR¥m. 8%, D ERI0, %, Bl FE LIy vt v 58 )0 38 40 B A9 = | AR AELT . k)i £, 2003,25(1) . 83 —87

[15] F3EE PRI 2. S WHERDHEYEAY S"CHMFRREN KM BRI v %L .2003,25
(5):597—-602

[16] EHFG.HXE,FW. 5. ZHEIUEHF BARFRIAEY M R o° CHERMF SRR KRS FHRENERI] 1Y
4% ,2001,43(2):186—192

(17] BRMH3E, AKX CHBME. S G EKIEEREEERFNME AR R HE MRS AR T] B EE ¥, 2004,28
(4).515—522

[18] Sanchez-Diaz M, Garcia J L, Antolin M C, et al. Effects of soil drought and atmospheric humidity on yield, gas ex-
change, and stable carbon isotope composition of barley[J]. Photosynthetica, 2002, 40(3): 415—421

[19] Chen S P, Bai Y F, Lin G H, et al. Variations in life-form composition and foliar carbon isotope discrimination among
eight plant communities under different soil moisture conditions in the Xilin River Basin, Inner Mongolia,China[]J]. Ecol
Res, 2005, 20: 167—176

[20] Akhter ], Mahmood K, Tasneem M A, et al. Comparative water-use efficiency of Sporobolus arabicus and Leptochloa
fusca and its relation with carbon-isotope discrimination under semi-arid conditions[ J]. Plant and Soil, 2003, 249; 263 —
269

[21] ME%.GXE KAZ. S PEBRPFHETEARFEERAFNC BREE CCHREASFHEXD] £8%4#K.
2002,22(12):2163—2166

[22] MR XEEE, R % TEFSFEYEEEREMCRASMEY =R ML BR¥HR,2003,24(6):519
524


http://www.cqvip.com

PO 00 http://www.cqvip.com]

38 B R 5 K OB 2007 4F

[23] Hamerlynck E P, Csintalan Z, Nagy Z, et al, Ecophysiological consequences of contrasting microenvironments on the
desiccation tolerant moss Tortula ruralis[J]. Oecologia, 2002, 131, 498505

[24] Duursma R A, Marshall ] D, Vertical canopy gradients ind"*C correspond with leaf nitrogen content in a mixed-species
conifer forest[]J]. Tree, 2006, 20(4): 496 —506

[25] #kHE35  AhEETRFLEIE, & R AETEHF B AR ALY 3°C.Ci 1 WUE i m]]. 27 B #RFEY ¥
#%,1995,3(2).77—82

[26] ZHM,5HIE, ZK2%,. % FRHFABART LAY R 8°C FWH AL WL HY#IR,2005,25(1),77—81

[27] Holtum ] A M, Winter K. Carbon isotope composition of canopy leaves in a tropical forest in Panama throughout a sea-
sonal cycle[J]. Trees, 2005, 19 545—551

[28] Rice S K. Variation in carbon isotope discrimination within and among Sphagnum species in a temperate wetland[]].
Oecologia , 2000, 123: 1—38

[29] BR#A 2K AET 0,55 Bl DG B AT M 87°C oMk PRt (A1 22 5[0, PH 644 4% 2000, 20(4) : 672— 675

[30] Hp.BHME,.25%,. 5. PELEIEFEREREY SO CHERKS R R BN A EHEMEML) mYES¥ER,
2000,24(6) :648—655

[31]7 Hultine K R, Marshall ] D. Altitude trends in conifer leaf morphology and stable carbon isotope composition[]J]. Oeco-
logias 2000, 123: 32—40

[32] Sparks ] P, Ehleringer ] R. Leaf carbon isotope discrimination and nitrogen content for riparian trees along elevational
transects[ J]. Qecologia, 1997, 109: 362—367

(33] H%,.BEL,.RTE, % SEEHEAERFFEYR C 5/EBEHXAL] B NLHF,2003,23(5):573—580

(34] #tthfe, BRim. SR, 5. FESHEAFT LY S°C B4R IRFHIT1]. B AR ¥ #,2002,1206).
617—620

[35] Korner C, Diemer M. Evidence that plants from high altitudes retain their greater photosynthetic efficiency under ele-

vated CO;[J]. Fuctional Ecology, 1994, 8 :58—68

CARBON ISOTOPE COMPOSITIONS OF PLANT LEAVES FROM
KARST MOUNTAINOUS AREA, GUIZHOU, CHINA

YANG Cheng!'?, LIU Cong-giang' , SONG Zhao-liang®, LIU Zhan-min"? ,ZHENG Hou-yi'*?

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. The Graduate University, Chinese Academy of Sciences, Beijing 100039, China;
3. Zhejiang College of Forestry, Lin”an 311300, China )

Abstract

The carbon isotope compositions of 12 plant species leaves collected from the karst Mountainous area in Guizhou were ana-
lyzed. The characteristics of foliar carbon isotope compositions, the differences of carbon isotope compositions of interspecies
and different habitat conditions, the changes of carbon isotope compositions with time and space were studied. The results
showed that the foliar 8*C from the study area has an average of —28. 14%; and range of —26, 98%,~ —29. 15%. The mean
value of §*C is lower than that from other areas except for tropical rain area in China, and the change extent is narrower than
that other areas. There are greater differences between species. The 8°C in Pterdium aquilinum var. latiusculum affected by
habitat conditions is greater than Cyclosorus acuminatus, Rhus chinensis, Pyracantha fortureana and Coriatia sinica. The
young leaves have higher 8°C values than the mature ones, but the change extents vary among species. The 8" C values in-
creased with elevateel altitude both in small and large scales, However, the increasing extents of the §'*C values are different a-
mong species.

Key words: karst mountainous area; plant leaves; §"C
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