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Fig.1 Overview map of the study area and distribution of sampling sites
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Table 1 Basic situation of sample plot
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thfji%d S?rimfzne Number of R Annual average Average annual Annual 3%  Slope
tvoe nur‘;ber sample Altitude/m relative temperature/ rainfall/ Slope/(°) directio
yp plots/plot humidity/% C mm n
BRI
T N AR 1236~1
Eucalyptus robusta Smith plantation forest == ¥ 617 [ ey 75~127 7~23 B
B
AN ~ R 35
. . ‘”%M‘gﬁ% . PK 8 12791 72~T79 18~19 76~128 3~29
Pinus kesiya var. langbianensis pure forest 693 BAEE
BH 3
SR AR 1344~1 ~ ~ ~ ~24 ¥
Evergreen broad—leaf forest - 4 659 i Lt sz =2y S
B3k

K. SOCD; 1 SOC,; - ilfR#Es i |2 1R
HLER % 5 /(kg-m™2) 1 & & /(g'kg™"); BD; MR i J2
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SHRE )RR 0.2 m,
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T 8dEZ Excel 2016 Fikt3)5, iz SPSS

26.0 AT R I 25041 (one-way ANOVA) K

Duncan ¥ & Z K% (a=0.05), X Canoco
5.0 #FATHTMIEBERICR 41, KA ArcMap 10.5
1 Origin 2022 #E4TEE .

2  ERAH
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MK ZEE, 0~60cm 12, EBA5lE
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EPFI PK Lk S EA B EESME (P<
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(14.89 g'kg™ ). H, EB HHEA HLIK & &5
HiE s EP Al PK H3EA MUK & 51 24% F1 48%.
3 bk S Y 4 A MLBR 5 B 2SR S R BN T

55.58%~72.97%, ¥Ij@haEfEEEAr 704, R K
EP ( 72.97%) >PK ( 62.87%) >EB ( 55.58% ),
YLEH EP AT £ 3G HLIK 23 8] 5 PR 0k . 28
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W 35 1 i 24 6 B 43 1) /NF 10 R 3 RS B R
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Table 2 Statistical characteristics of soil organic carbon content in different forest land types

W e Saniad  Maxael Mo Vaaion (ML W
(g'kg™) deviation (gkg™) (gkg™) Coefficient /%

EP 17.72b 9.49 25.63 7.35 72.97 0.81 1.03 0.074

PK 14.89b 9.36 41.54 2.86 62.87 0.14 0.83 0.000

EB 22.05a 12.25 55.28 4.29 55.58 0.21 0.88 0.005

i RPARVNG FREOR A R R R A UK & & 22 5 B 2% (P<0.05)
Notes: different letters indicate significant differences in soil organic carbon content of varied vegetation types (P<0.05)
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Fig. 2 Soil carbon characteristics at different soil depths in different forest land types
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(a) Eucalyptus plantation forest (EP) (b) Pinus pure forest (PK)

H: HERFERE LS KE (SWC), BEFKE (CMC) ., HHEHAE (SD). MILERE (PT). BEFLEAE (CP). pH. A HLE
(SOM). KfiEMAE (HN). 2% (TN). #HAH (AK) . 28 (TK). #HA (AP) K2 (TP), AENFAFEERENE (AR). FEHR
B (MAT) AUESHAXNERE (MRH), #IEHEFaFELE (Longitude ). £ (Latitude ). ik (Altitude ). 35EE (Slope ) Fldkm ( Aspect)

Notes: Soil factors include soil water content (SWC), capillary water holding capacity (CMC), soil density (SD), total porosity (PT), capillary

(c) Evergreen broadleaf forest (EB)

porosity (CP), pH, organic matter (SOM), hydrolytic nitrogen (HN), total nitrogen (TN), fast-acting potassium (AK), total potassium (TK), fast-acting
phosphorus (AP), and total phosphorus (TP), and environmental factors include annual rainfall (AR), mean annual temperature (MAT), and mean
annual relative humidity (MRH), and the topographic factors include longitude, latitude, altitude, slope and aspect
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Fig. 3 Redundancy analysis of different forest land types
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K, 2. KR, AREEM a5 A IR
R EIMA/NT 90°, HIEMHEKR, UBEL
KiJe /N, RS PK EHEA PR & &M%
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AP . pH. BERKE . B AR iR
FE 5 CIN Jeffidh/NT 90°, RIEAEER, LR
LB e M fe/)y, BRI 3 C/N AHOCHER R .

EB A%l 1 fie R Ny 85.49%, il 2 My R
H11.51% (K 3c). HHEFPLE . A KiFHE
R . A%, BILBE . pH Ml
EB -5 HLa & & A% B 5 n] B R, U
X EB - 3EAT HLRR & I B R Al oo, 3L
Hr, B3 pH M 3% S EB 3 MLk & A

WIEI AT 90°, UL 35 LA HLAR & = A
EERAMACKR, MEEAVLR . 2% KT
A, &, A, SALBE S5H Pk &=
Jeff/NF 90°, FBH S LA MLk & 5 A 2 O
FHRRR, DAY S AR E &, GRS
T AR B I B/ RIEAPLET . AR
pH AN 7E £1E CIN K, £H 4 NHF
REAR B ff BE L 4% CIN ZB{b 0L, Hrp, 13 C/N
5 pH g KT 90°RAMKC KR, HLEAIL
JT . AR R I /T 90°, RIEMXLKR,
DL 5 CIN Jeffme/ly, FAME ARG RK .

Sz, BIEAVLUR. 2. 2. KRR
A IR 3 PR AR - S LR 1 e N
FEIN T, MEREE I A 1% == AR ) e
BN, 13 CIN [ EZ R o8 A PR
pH FdE ), MG X HGE )N
3 it
3.1 RBS| X AR E iR + R

PR et PR AR M S R Gk R Bk, H
B I R AR R AR 3 R O i EE R U,
A B Lt 3 2 A e B o7 TR R N — 8 TR FE R L
W fit /N FR AR, 3 FhbRk b2 Y + MRk 75 A
WAE 0~60 cm - Z2IREZER BE (P<0.05),
S EAL T 14.89~22.05 g-kg™ "' JE R, A HLER A
YR ER A S & (11.2g°kg™) B9
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BHLURZ AL T 3.42~4.12 kgm2 2], LIEFE
WABIARIRAR, R SRR AR TR 37
BRI J7 T B, RS AR BRI S RE RS .
2SI AN HA A 5 R0, PN Sl
T SR R AR T MR 2 R T s /NS, T
B BB FEORIE T AR TR R Y, X e
JICIZ b IR gk R PR LS S R SR - A DL B
Y RN L MR TR - A LR B RN
MNTFWFEZE, UL N TR SRR T
MYIZREFE SR, X 59HERss R —8 M
FEEMER, NIRRT 3G AR 5 1 A%
ERHAENRZRENZHERBE (P<0.05),
HBUZIRG I —A B FUEAR A AR R
Sy AR SR G A P o3 B2 R e 5 4396 Pk
MTE L RHE . IR HREIGE T4 2R
PUBR A 2%, R 2 EEMEANR, H A5 AN
AT LA DLIRGE 7T LSBT AR R A DL
) FHErp R 5 AN RAERZE RO KR EY)
PP ITA T IR AT HLET 210, I HR)2E 13
MAEYERZ, THEEAGESEL, AR YL
TIEEMNEIAEE, HEMEE TR HREmED,
XGNP R Rk A AR L5 B, ML TR
JZ 4, WR)Z R R YR T oy A LT
B, BTSRRI AR S A A

G B A S Y F(E (C/N) 8~ A8 V%
Y3t A DR A B R TTER, RO HEE PR
R RACIRES, BRELEUN, TR PR R
R4 ST X 3 Pk 2R FE 0~60 cm +)2
TREE CIN 34 2 B R N TR (13.82) ., %
iR AR (13.47) . BEEMLibk (12.99), ¥
Frp E R A (12.01) ¥, L% X
3 PR b AI A HILIT o0 i S AL R BRI, A
TR HIEERE TR,
3.2 EWE|FMXAEMMESR +EHRTHIZ
FSES

A R R e R B, HUE R
16 PR R REAE 52 Ml /K SN T ) P43, E I ) 4
Hem S w2 A, MITRIIEE RS, A
[ AR S A 0~60 cm AR T 1A Bk & 5 % R
A [P o N 2 NS Y 8- o Z S VIR g s
MBESHEYR ., AR L IEHAEER, 5+
R R AMEK R, WAIEAZ MRS L
#, AT E S EENHMEY, 2AGERSS
REAR - s 1, N 22 39 8 R X+

P, BRITA PR RO e i i
KA AT B8, WA B KRR 2, AL
oy fG Az 2, AL B AT RAL, XS
FEEUT MR —8 P A MLk & &=
S BERKE ., 8. KR . A5
SRR IEMICR, 5 AR 5 Tk G
KFR . BERK R - B RUK o i 2
f6bn, WEEMBEAEYTENN EZRNE, JEhsm
T HEE LA R FAE T R A s AL
ORIV 0 1 i A RIS B A 0 1% 3 A R = MR
U, AR FU R TR 5 R R
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Soil Carbon Changes and Its Influencing Factors in Major
Forest Types in the Subtropical Area of Yunnan Province

ZHAO Qiao-qgiao', ZHAO Xiao-qing?, HUANG Pei', PU Jun-wei', ZHOU Shi-jie*, FENG Yan?,
GU Ze-xian'®, SHI Xiao-qian*, CHU Bo-cheng®
(1. Institute of International Rivers and Eco-Security, Yunnan University, Kunming 650500, Yunnan, China; 2. College of
Earth Science, Yunnan University, Kunming 650500, Yunnan, China; 3. Nujiang Forestry and Grassland Administration,

Lushui 673100, Yunnan, China; 4. Yunnan Land and Resources Vocational College, Yuxi 652500, Yunnan, China;
5. Yunnan Fenglan Group, Kunming 650206, Yunnan, China)

Abstract: [Objective] As the largest carbon pool in terrestrial ecosystems, changes in forest soil organic
carbon (SOC) have a significant impact on the global carbon cycle. By exploring the differences in SOC in
different forest types and its influencing factors, we aim to provide a theoretical basis for forest carbon sink
management. [Method] Eucalyptus plantation forest (EP), Pinus pure forest (PK) and evergreen broadleaf
forest (EB) in Lancang County were used in this study. ANOVA and redundancy analysis were used to
analyze SOC, soil organic carbon density (SOCD) and carbon to nitrogen ratio (C/N) levels and vertical
distribution patterns of the three forest land types at different depths of 0~ 20 cm, 20~ 40 cm and
40~60cm and reveal their main influencing factors. [Result] (1) There were significant differences in SOC
among the three forest types in the 0-60 cm soil layer. Its variation range was 14.89~22.05 g-kg™', which
was higher than the national forest soil organic carbon level, with EB forest having the highest (22.05
g-kg™); The SOCD ranged from 3.42 to 4.12 kg-m™2, with the highest in EB forests (4.12 kg-m™2); The soil
C/N ranged from 12.99 to 13.82, with EP forests being the highest (13.82); (2) As the soil layer deepens,
the SOC, SOCD, and C/N of the three types of forest land showed a downward trend, with the EB soil or-
ganic carbon content and density showing the most obvious downward trend; (3) The organic carbon con-
tent and density of the three types of forest land were mainly affected by soil density, organic matter, total
nitrogen, hydrolytic nitrogen, and total phosphorus, with little impact from environmental and topographical
factors; The main influencing factors of soil C/N were organic matter, pH, and aspect, while environmental
factors had a relatively small impact on it. [Conclusion] The soil of EP and EB have advantages in carbon
sink, while the carbon sink function of PK is weaker. Soil carbon content is more influenced by soil physico-
chemical indexes and less influenced by environmental and topographic factors.

Keywords: Yunnan Eucalyptus introduction area; forestland type; soil carbon; influencing factors;
redundancy analysis.
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