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Abstract: To explore the variations and internal relations between the carbon and nitrogen (C and N), and the carbon

and nitrogen stable isotope (8"C and 8 N) with succession proceeding. Four succession stages about forest communities
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in karst plateau gorge area were selected as the subjects, which were herbage-shrub, shrub, tree-shrub and tree. By
measuring C, N and stable isotope ratios in leaf-litter-soil to analyze their interaction effects among different levels. The
results were as follows: (1) The 8" C values of leaf-litter-soil in karst forest were —31.31%0——28.23%0, —29.96%0—~
20.07%0, —26.83%0——21.14%o respectively, and the corresponding 8N values were —3.41%0—1.54%0, —2.61%0—0.99%oc and
5.36%0~8.63%0, generally, the soil showed a more enrichment effect. (2) With the succession, the leaf 8"C and soil 8°N
values increased first and then decreased, while the soil and litter 8" C values decreased, and there were no obvious
changing rules about the leaf and litter 8N values. (3) The leaf-soil 8N values at the tree-shrub stage was the lowest,
indicating the stage with low N saturation and relatively deficient N content. (4) The correlations among the leaf-soil C, N
and their isotopes were strong, demonstrating that the both cycles were closely relevant with the significant inhibiting or
promoting effects. In conclusion, in order to improve the self-regulation ability of the ecosystem to resource utilization and
nutrient absorption, the tree species with high water use efficiency, such as Lindera pulcherima, Triadica rotundifolia and
Cladrastis platycarpa, should be applied for ecosystem restoration in this area.

Key words: 3" C value, 3N value, leaf-litter-soil continuum, forest succession, carbon and nitrogen cycle, karst
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Table 1 Basic situation of plots
BB o3 e ey Mean Mean ground
. Coverage Height . .
Succession stage Forest type diameter diameter
(%) (m) , ;
(em) (em)
B Herbage-shrub R ERBEVE N Z AL A W5 BV 95 1.8 — 1.0
Phyllanthus ~wrinaria  community —and
Indigofera amblyantha community
A Shrub NBIREREE 90 2.6 — 3.4
Lindera pulcherima community
T+l Tree-shrub B/ AR 90 7.0 6.2 3.8
Alangium kurzii community
TR Tree MM E 92 9.0 11.5 1.9
Cladrastis platycarpa community
T — R BA R, R HARIE R EEAZ e, TR,
Note; — indicates that there is no data, the ground diameter in the table refers to the ground diameter of the shrub layer. The same below.
a
~ 30~ {
) b a R I b
= T P iz 20| I
g = 400 I 41 2
&2 &S 15
X 3 300 i g r c
g S ) E
= gor
:
. 100} o L
< S
S 0 : : : : =0 : . ; ;
L A Trith EIZS HLHE A Fritk FrA
Herbage-shrub ~ Shrub Tree-shrub Tree Herbage-shrub ~ Shrub Tree-shrub Tree
-26 - a
a
a 2 : 1
27+ T
. N b l
22 ol | l e Z i WA A
=2 _‘iE?,o -1 |Herbage-shrub ~ Shrub Tree-shruby Tree
< = 4
-30 5]
- 3
b 2
31k
3L
all 1 : I
wH Wk R FA 4L I
Herbage-shrub ~ Shrub Tree-shrub Tree c

T Bt Succession stage

N[ 7 R OR U B Be Z (R AF 3 22 57 (P<0.05) . T 1A,

Different letters indicate significant differences among the succession stages(P<0.05). The same below.

AN TRITEE B BB M AR R C N 5t B AR E TRl 3R fE

Contents and stable isotope ratios of C and N in leaves of plant communities at different succession stages

A 1
Fig. 1
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Fig. 2 Contents and stable isotope ratios of C and N in litters of plant communities at different succession stages
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Table 2 Correlation analyses between for C and N contents and 8" C and 3"N values
of leaf-litter-soil at different succession stages
FEh5 Index  Cyy 3°C,, Ny 3 N, Cher 8" Clypr Ny 8" Ny, Cui 8", N
3°C -0.789" 1
Nicu -0.449  0.324 1
R\ -0.728" 0.516 0.725" 1
Chiver 0.624 -0.592  -0.777" 0.845™ 1
8%C,.  -0.084  0.306 0.361 0.180  -0.592 1
Niier -0.688 0.609 0.287 0.629 -0.301 -0.454 1
3Ny  -0.232  -0.490  -0.457  -0.583  0.746°  -0.645  —-0.099 1
Coa 0.988 -0.789" -0.449 -0.728" 0.624 -0.084 -0.688 0.232 1
3°C,,  -0.789° 0.988~  0.324 0.516  -0.592  -0.306  0.609  -0.490 —0.789" 1
N -0.499 0.324 0.988 ™ 0.725" -0.777" 0.361 0.287 -0.457 -0.499 0.324 1
3N, -0.728" 0.516 0.725" 0.988™  -0.845™ 0.180 0.629 -0.583 -0.728" 0.516 0.725"

. ”%’zﬂﬂ‘&f’z%*ﬁ%(P<0.0l); *%ﬂfﬂg*ﬂj‘%(P<0,05); Cear ﬂ‘l‘}#ﬁﬁﬁ%’ Nieur- ]‘H—H—fﬁ/ﬂ\%’ SISCleaP R 813C;

61leear- LIeY SISN; Cliller' {Jﬂ%%ﬁi‘}%ﬁi, Niiter- (H%%%Qi,

N, FHRA R, 8°C,,. 18 0°C; 8°N,,. +HE8"N.
Note: ™ indicates extremely significant correlation ( P<0.01) ;

- Leaf 87 C; 8° N

Litter 8°N; C

soil *

Niar-
8°C

Leaf nitrogen content; 8 C
Litter 8”C; 8"N

leaf *

litter * Litter * soil *

—31.31%0~ —28.23%o , 15 5t 5 L1 = % 17 45 2R MOt 1F
(F3), AT R . H— R X8 T W e
T R T A L A A R R R Z s b
U, 8 T AR v e b X, e 20 = 2 Ry R 4T
e, AR KM B 55 W 30T R s DX 47 in =z sl i L A K
(1955 mm) 7R T X (1 100 mm) , {f £ 3K
srfa TR T TR SRR R A bR
IS, T BOK 53 R R APE R AR T 2K 43 AT A
PR A R 8P CAE 3 5 AR OC (Xu et
al., 2017) , 35 L HE KT % X 3 AR A 7K 43 7T A 1k
ot eRCE T E L, MR 3N {H N -3.41%0 ~
1.54%o0 , S MGV> H N T AR P 0t B A EL AR 1E (3%
3) , RWNZ R X R R G N 0 F0 AR B2 AHXF
B N B AR E TR R R R R 4 X
A BEMESS , BT IR AL BE ) AH X R = A i A A
XU I B 4 B D) oK 38 N X — R ER AR SR R £
FaH TR EmE,

AR 4 A BERVEY) 8" C {H M —29.96%0 ~
=20.07%o, 1= T B VG IR A MROL R V5 4 87 C
(R 3) A AT RE 2 VR R 28 AR PG Sl v
AR 22 57, N2 R R RE IX A B K 43 A0 R R
REESE PR, S T R VE W 3 i R R R

* indicates significant correlation( P<0.01); C
Leaf 3° N; C

Soil carbon content; N

813C"""' P 87 Cs 8llemer- % 8 N; Cor- t ek

- Leaf carbon content;

Litter carbon content; Ny,.. Litter nitrogen content;

Soil 3"C; 8"N,,. Soil 3" N,

litter *

. . 13
wit- Soil nitrogen content; 8" C;. soil -

FE . PS8 N (H N-2.61%0~0.99%0, 125 T % 455
ZE(2014) 7E SN T B 98 B 45 1 (36 3) |, IR IR 1F
FEXCRIUT R RS AR R BFE MRS R RSB S
TP it , A A0 R VR & A IE 1 SRR RS R G A
T ESR, R E YA R 0 ZRL R R, A
B 2 TEY o iR m e, AR FON EER
SR, T S BOb R E Y 8N 8 (%
BEAE 2011 B LE5RE 2014)

ABEGE X 4 A B L HESEC H N
~26.83%0~ —21.14%0 , 3 5 FE i) +- 3w 1E (% 3) ,
Ji R S S IR 9 DX il o R A R 25 e, v S e o )
e SR Rt P A, T IZE 5 X I BT KU A
T A A, R AR O T R s b, i
AL i BRI (JH Bk 4, 2019) , S5
FHAFS TR, IS NIH N 5.36%0~ 8.63%o,
BRI L RRAR L3 D v (3R 3) |, 31X S5 A W o0 Ak
T AME ISR S B AT 56, Collins %5 (2008 ) #F 5%
ICHREY) ¢ BREI &0 T, LT L BN 8
T AR SCEE R BoRATEY C 5 4% 8PN (AR B
TG, 54518 — 2, T PR g 07 A v J e 251X
FRARJA 540 2 B BB R, (5 AR 2>, 43 it
AT I CRARAL, FEOL ¢ ST
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S H BECHR HE R L B 44 B P/
I B 95 B A Kt 8 AR 4 3 % 26
DR E VRS (U RS ENUIe S £
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K C W AR IR T L N R (A0
A 2018) WA IR TR N A%
DK YRR, B AR C S S 8
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g. 3 Contents and stable isotope ratios of C and N in soil of plant communities at different succession stages

W 2x [F2E A8 A, 3552 M AR ARAR € C N A R 73
TRAIL, e & 2B A4 87 C 8" N A Fif 7 5 i 2
A A RS 5 o AERE 0 o A 2 AT 3K 2 £
C N [FIAL 2R 7308 i T TR AT

EN QIS NERE STV N AE kYR S
B3V CEEAR, R JE T HEARTR M 2T
AR e ot B4 1 3 AR AR 6 4L
SEUPR PN O B iR B AL R AR (XK 55, 2014)
HAEOEERES TR, MR R COME T, S 2L
C./C It 3 CIEREMR. WA KF b i 8 ClE
AT RAE A )4 A9 K 23 A AR (Yu et al.,
2008) ,F5/ [E C FEZK BUAS , IR e VT4 A ) % ¥ 58
BY3E I fiE 77 ( Hussain et al., 2018) ., @ %, M H
8" CAE MR A, 7K 43 F I AR b iy, [ C A 7K A ik
fIK( Yu et al., 2008) , [& & A [F] %= C FrifFER) 7K
IR o ARBIEGE R B AR ST XN T B | (B
FERR SE T MR A AL ARl i 8 P Gl , RITIZ X
TEARTN AT A W B iy A i 5 3¢ 8y 19 7K 43 1) 2%
R OCEVEMR CFEK AL, & BRI ia



968 OO0 M W

42 %

x3 RMEHBEREHMARKIEM F-A%EY-L8"C.O"NEILR

Table 3 8"C and 8"N values in leaf-litter-soil in Guizhou karst forest communities in comparison with forests of other regions

W H Item TS IX I Region 3" C(%o) 3" N(%0) CHik Reference
A Leaf F M FERI Southwestern Guizhou -31.31~-28.23 -3.4~1.54 A This study
JTZR 55 Dinghushan in Guangdong -33.37~-29.19 -4.78~-2.29 AEFESF,2016

#E# K IR Changle in Fujian -31.68~-29.32 -5.55~-2.17 EERTY 2018

J7%Y) Litter TME VYRS Southwestern Guizhou -29.9~-20.07 -2.61~ 0.99 A3 The study
IS I Dinghushan in Guangdong -30.43~-28.84 -5.19~-4.02 REFES 2016

B Y Bijie in Guizhou -31.50~-28.84 — Iy BHAE4E 2018

FNE 4L Qingzhen in Guizhou — -4.49~-1.83 B 2R, 2014

14 Soil FMESVERS Southwestern Guizhou -26.83~21.14 5.36~8.63 A3 The study
JTZR 5L Dinghushan in Guangdong -27.31~-21.38 2.52~8.19 REFESF 2016

ALK R Changle in Fujian — -4.68~-2.98 H SRS 2018

F[YEIX Source region of the Yellow River -25.42~-24.20 3.37~4.61 /N4 ,2016
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