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Effects of Different Soil Types on the Foliar 8'C Values of Common Local Plant

Species in Karst Rocky Desertification Area in Central Guizhou Province

DU Xue-lian'?, WANG Shi-jie”, LUO Xu-qgiang™*

(1. Department of Resources and Environment Management, Guizhou Univercity of Finance and Economics, Guiyang 550025, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemisiry, Chinese Academy of Sciences, Guiyang 550002,
China; 3. Puding Karst Ecosystem Research Station, Chinese Academy of Sciences, Puding 562100, China; 4. School of Geography
and Tourism, Guizhou Normal College, Guiyang 550018 ,China)

Abstract; By measuring the foliar 8"°C values of common local plant species grown in different soil types in Wangjiazhai catchments, a
typical karst desertification area in Qingzhen City, Central Guizhou, we studied the impact of soil type and rocky desertification grade
on the foliar 8"°C values. The results showed that the foliar 3"°C values were more negative in yellow soil area than those in black
calcareous area and there was no obvious difference in foliar 8°C values between these two soil types. The distribution interval of foliar
3"C values in yellow soil area was narrower than those in black calcareous area and the variation coefficient of foliar 8"°C values in
yellow soil area were smaller than those in black calcareous area. With increasing degree of karst rocky desertification, the foliar 8"C
values of plant community in black calcareous area increased, whereas those in yellow soil area first increased and then decreased. The
result of multiple comparison showed that the difference in foliar 8" °C values of plant community among rocky desertification grade was
not obvious in yellow soil area, but it was obvious in black calcareous area. Correlation analysis between the foliar 8°C values of plant
species and the main environmental factors indicated that slope and soil thickness were the main factors which affected the foliar 3“C
values of plants in yellow soil area and soil water contant was the main factor in black calcareous area. The impact of soil on the foliar
8"C values was realized by adjusting the soil moisture in study area.

Key words :karst rocky desertification; 8"C values; yellow soil; black calcareous; water use efficiency
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Table 1 Condition of the plots in study area
go ey PORE BRPRE ey mmeen FEE L
Gt 01 0.6 0.5 e 16 HE 60
Gl 02 0.6 0.4 gk 15 W 60
G 03 0.6 0.3 Tk 18 g 60 U li)é{dﬂ’];ff a, b, c, d, e,
G 16 0.9 0.9 iR 35 HHE 50 iﬁﬁi}i\ P ek, 1, m
Gt 17 1.0 0.8 i 28 HE 50
G 18 0.9 0.8 T 18 B 60
Ga 04 1.0 1.2 st 18 I 50 Bla, b, e, e,g, o
i 05 1.0 1.3 Cis 30 g 50 i, komEmmEEn 20
i 06 1.2 1.3 Gy 25 # 4 50 HEA e
s 07 0.8 1.0 ¥k 30 BEAKE 40
T 08 0.8 1.0 g 30 RefKL 35 bid, g, k, I, m a, b, ¢, d, e,
e 09 0.9 1.0 R 35 L R 45 EEEREEN f,g 1, m
rh 10 1.0 1.0 T 25 BEA Kt 50
% 19 3.0 2.3 ¥k 19 BEAKE 50 Bla. b, o, et
% 20 2.8 2.5 il 20 MKt SN R b7h‘%1d3 e,
% 21 2.8 2.5 CENY 36 a7 IR+ 60 M 8 L hLm
% 28 2.8 2.6 Tk 8 i 60
% 30 2.9 2.5 bk 12 i 60
J& 25 16.0 18.0 ik 40 BEAKE 40 Phh,i,a, bRE .
I 26 16.0 18.0 i 33 e f7 IR A 50 UK A a, b, ¢, h,i, m
il 32 8.0 3.0 g 5 T 200 X L
il 27 8.0 3.0 Libl 5 iy 200 gfjgﬂgM"p HE lb e, d, 1,
+1h 31 8.0 3.0 g 5 HibE 200 g

1) a. BRZE(Rhamnus davurica) ; b. YT Zanthoxylum planispinum) ; c. WHEIEHE (Viburnum wtile) ; d. 33 BFE (Lysimachia christinae ) ; e. /N
%%ﬁ(feosa cymosa tratt) ; f. S ( Pyracantha fortuneana) ; g. Bk A (Rubus biflorus) ; h. = %-fit%ﬁ*}ﬁ( Carpinus pubescens) ; i. |7 AL 7
( Platycarya longipes) 5 j. A A (Iiea ilicifolia) ; k. TE5HER ( Preridium revolutum) ; 1. 75 15 (Artemisia carvifolia) ; m. Y55 ( Cyperus rotundus) ; n.

K2 ( Cunninghamia lanceolata) 5 o. JMAS( Camellia oleifera) ; p. W ( Camptotheca acuminata)
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Fig. 2 Variations in soil water content in different communities of different soils
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Fig. 3 Frequency distribution of foliar 3'3C values of plants in different soil types
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Table 2 Foliar 3'3C values of common species in different soil types
13, AR I 13, 7. A ‘\“ & 7!"KE4/\"’
/%o /%o (CV)
P 14 -29.2~ -27.6 -28.5+0.43 0.015
[T 15 -29.8~ -26.9 -28.4 0. 65 0. 023
g ST 10 -29.5~ -27.3 —-28.7+0.66 0.023
i PritH 14 -29.4~ -26.8 -28.3 0. 64 0. 023
) HHAE JE 9 -28.7~ -26.8 -27.5+0.55 0. 020
pix 12 -30.1~ -27.5 -28.6+0.73 0. 026
B 10 -29.2 ~ =27.0 -28.4+0.69 0. 024
B 84 -30.1~ -26.8 ~-28.3 +0.67 0.024
P 7 -29.5~ -28.3 -29.1+0.36 0.012
2= 9 -29.9 ~ -26.9 -28.5 +0.88 0. 031
g ST 7 -29.7~ -26.5 -27.5+1.08 0. 039
. -4 9 -30.7~ -26.6 -28.2+1.38 0. 049
Y ay & ﬁjiﬁf% *
LEREE3EY 9 -28.8~ -27.0 -27.6 £0.54 0. 020
pi A 9 -30.5~ -26.6 -28.5+1.41 0. 049
r] 7 -28.0~ =26.7 —-27.4+0.55 0. 020
B 57 -30.7~ -26.5 -28.1+1.10 0. 039
R RMA K. TEMESERERBEAAKEX  EWE 58 - 28.0% ~ - 30. 1%0, - 27.0%0 ~

FIVEE A5 WP S "CAE R M A7 B 22 5 (P
<0.05) , it B W& H e 4 540 XA 9 ] e A 2 A
KA FIFH AN, 2 2 8 A i, B K 4 X7
YR REERAAE R EE2ZST (P <0.05), &k
WS EIEH | MBI A2 5 (P
<0.05) , B DXURAE 0 5 HAR 6 Rl Al Z Ml 47
R EEZER(P<0.05).
2.3 N[A] SRR Y BV 8 UC A X A WAL R
F14) i) 1

IR AT AL S AR Y REIE VIR AL SO AR e 4
— 5 RSBV S UC (B AT REAR L M 48 7R B Vi K O
KAy TR PR R [R) A eSS R Ak e 5
VRS CHIME WL 3, N H AT, B X daloxt B (A1) |
TR rpRE RN B A WAL R LR A P8 PC M 1 AR Ak

-29.0%0. - 26.8%0 ~ — 29.3%0 Fl — 26.8%0 ~
-29. 8%o, £ HI W BETE S"CHYME I F o + 111 < 58 JEF
<BHE < R, 5Hl & - 28.7% £ 0.55%0,
~28.2%0 +0. 66%0. —28.1%0 +0. 49%cF — 28. 0%
+0. 78%o. Bt A KL IXTC, F& A B A BALE
UL RE B 8°C AR Ak R 4r 0 A - 26.5%0 ~
-29.7%0. - 26.0%0 ~ — 29.7%0 Fl — 26.5%0 ~
—29. 1%0, 5 AP BV SPCHIME T R T < B2 B <
R, 9 - 29.6%0 + 1.16%0, - 28.3%0 +
0. 77%0 M1 = 27. 5%0 + 0. 83%0. {7~ A0 A7 JK + X AH
I TE 8 C A Bl A0 WAL IR AT kA 1, T 4 X A
BAL I Je e S B T AR AR . T 22 e
S 57 T DORN B £ K X AR B E 74 S PC A (7]
WM B LR (P <0.01) , ZHE ILEHTERY,
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X 25 G AL RE L 5 0] BRRE LA e B 25 5
(P <0.05) Bl % 22 5% (P <0.01) , 1M & 41 54k
YRR CHBIAfEAE R E 2T (P >0.05); %
RS A K 1 XA A B P V5 S "CABL IR B A7 HE
WE(P<0.05) 3 B %225 (P <0.01).

e 3 T, v R A AL B 75 S PC A 7R B IR

DX 3 e T R A K 3 TR 71, 595010 °A — 28. 0%0 +
0. 78%0 1 —27. 5%0 = 0. 83%o, M7 A7 AL MM BEVR
& C 7 B 48 DX sl A e v P €8 A K M T AR 1, 53531
K —=28. 1%0 +0. 49%0F1 —28. 3%0 0. T1%o. F7 225341
S5 R A AR B A T S OB AE
AN H R IX 22 R A2 (P >0.05).

®3 AELTBEEXARRAEERZARUEYEESCE

Table 3 Foliar 8'3C values of different karst rocky desertification plots in different soil types

ek g B 8" CHH (AR L) 3UCAH Y + b2 (mean +SD) ] EETES
/%o /%o (cv)
AT 28 -29.8 ~ -26.8 -28.2+0.66 0. 024
B AL 17 -29.3 ~ -26.8 -28.0+0.78 0.028
T A EAL 21 -29.0~ -27.0 -28.1+0.49 0.017
+1l 18 -30.1~ -28.0 -28.7 £0.55 0.019
A 84 -30.1~ -26.8 -28.3 £0.67 0.024
o B A AL 28 -29.1~ -26.5 -27.5+0. 83 0.03
Py an Efﬁﬁiﬁﬂc 21 -29.8 ~ -27.2 -28.3+0.77 0. 027
ToA Ak 8 -29.7 ~ -26.5 -29.6+1.16 0. 039
S 57 -30.7~ -26.5 -28.1£1.10 0. 039
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FER SR (K A3 | 3743 AT R S840 R BAE D)
HAB/NKISCAE, BVEAR A WUE!™'S . sk 4 W5
el DR A A K A SR BR I PR . e 2 W,
/NI S DX M R 45 K I /N T R A
fRKEIX. EIFEMEBA A KT TIHEO0 ~30 ecm FK
B K 37.67% M1 41.11% . {BE X A Y
R SCCHIERMR T RAAKEX (K2, £3).
A1, B X R I S C AR 43 A X R] %5 B A5 A K
X% B AEARTEE T A A R8O AR S R Ak
INFRAALIR I (F3). 3% FEPRAE A+ 15
IKATHFAE B+ 2 R A 56, M3 AT A 5 3
I X A0 A7 K A RS K R AR AR IR B R T B AR b
IR, WA A K Sk R R e T e ok i mi
L LRI G , A1 K K 2 BRIk T & 5 5K
DR BE K PR KYERE2E X BTN A 2%
PRREIES T MK RE S AR AR R IR
LI BRI R, 2R B R K
fE 1 DA B - MK 43 i R Bl AR R A 10 1 T R
R AR e A+ R R I X, )2
JEL 5 % Ay 5% W A A KR B A 2 B BR o R
— AR, A R B 0, AR ] R SR N, v
BEUR AT FH A S R Y 8 PCAE B/, B WUE 8
IR BRERER A Rk M o T R AL S 3
55 AR ST e XA ) A K R BRI g
ke X A 2R (R N o T ALK A L 3R

DI PP SR A0 5 /0N O 3 PN 8 DX A S TR TR )
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REFR LA R A K T8 L K o B 3R 47.

HF 5 X 260 47 K - 338 T A 9 T 9 S “CAE it 5 A1
AR HEA T2 1, 156 B A5 AR V% K 0 ) FH K
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gh L0100 AR S R ) B AR AR
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IR IR ZE At AR 37 K A Wi L v e
THIAR P AE VR © L I A V5 Ak 22 B0 i S 1 ) 1
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T 45 A REVE S "CAE AT AE R B 3 25 5+ (P < 0. 01).
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RS ) wh A TN O S RS ) e w1 SN
TIES KR IE R R (K 2) HEBRA A K1
W AR B A B IR 5 KoK AT SRR, R TR AR
Prx 7K 5 R .

SEAIE XSRS + e X BRSO, % rE 5]
W53 DXAS [] 28 700 - 398 DX e J3 25 S5 A0 R 6 BB T A
Pyt R8P Ry BN T B Ak HIEA AL
T, R HERRE DL R S AR 8 CAE AT AH G
ST, BERANER 4 PR B KAEYI M 8 NCE S
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Pefiuelas %mﬂﬁﬁﬂfﬂ:?ﬁjtﬁ{ﬁﬁﬁf@i HIAIE 5T A B,
N 2 305 B3 I A A D S PCAB e b AR, ™ B
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R —LE. Chen %5125-27) X v [ 7 b 37 185l [X gL 750
TR A 5T 245 R R W, % X A5 A R S C M AR ]
FETE C3 AP 8 CH(E ¥ Bl + HE 5 /K it i 2
BERFIR(P <0.05). ISR XwE Bk 4 Ak
XN B IR E 25 5 R A KT 2R 1 i A
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A 2 A AR SRR ek R I A 9 R B A
IR T B, R KRGS IR , S i 2
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VPRI 2 B R 2R [R] — B A ZE 2 T R X AR
FISCAH R TR X, FARSE D ek db 4 il
XA 25 R B B 1+ 2400, RIS K E R
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ZE b NS ER X Y T B SUCE Y EELY
M) A1~ SAy A JEE AR B8, 1 s i S € K X AR 3
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F4 MREERARTEXRBXEYHH
SPCES EERERTHIMELKED
Table 4 Correlations between foliar 8'3C values

of Common plants and basic environmental factors

BISC{E
PR B BOfREX 5T X
RSP/ s -0.13 -0.52" -0.31™
+E -0.37* -0.17 -0.24™
e -0.30" -0.16 0.11
TR ML 0.08 -0.25 0. 06

1) #= /R P<0.05, = % /5 P<0.01
4 Hig

WFFE XA R 8 PCAB 7R AN ] 4 28 0l ] 2 55
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