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Abstract: Soil organic carbon is one of the important indicators for soil nutrient and quality assess-
ment. At the small watershed scale, studying the horizontal and vertical distribution characteristics of
soil organic carbon and its main influencing factors is of great significance to the scientific management
of landuse. Taking the small watershed of Lujing Reservoir in Yingde city, northern Guangdong Province

as the research object, collecting soils of four main landuse types including Camellia sinensis gardens
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(Yinghongl2 (Cs12) and Yinghong9 (Cs9)), Eucalyptus robusta forests (Er), Pinus massoniana forests
(Pm) and secondary forests (SF) in the watershed. Soil particle size composition, pH, electrical conduc-
tivity (EC), soil organic carbon (SOC),particulate organic carbon (POC), total nitrogen (TN),carbon to
nitrogen ratio (C/N), and soil carbon and nitrogen isotope values(8"C, 8'°N) were measured, combined
with the slope and aspect of the sampling site and the quality and thickness of litter, redundant analysis
was conducted to explore the main influencing factors of SOC and POC content. The results show that:
1) The soil pH in the Lujing Reservoir watershed is between 4.2 and 5.8, and soil acidification occurs.
The soil texture is silt loamy. The difference in soil pH, EC, TN, T/N, and 8"”C, 8"N between different
landuse types is significant (P<0.05); 2) In 0~40 cm depth, the SOC and POC content decrease with the
increase of the depth, and the variation ranges are 0.5%~1.3% and 1.2~3.9 g/kg, respectively, showing
obvious surface aggregation. However, there is no significant difference in SOC and POC content
between the different landuse types selected; 3) The soil , topographic and environmental factors selected
in this study can explain 78.1% of the variation of SOC and POC. Among them, C/N, TN, pH, soil
depth and bulk density(BD) are the main factors affecting the changes in SOC and POC content in this
small watershed. SOC and POC were significantly positively correlated with C/N and TN, while signifi-
cantly negatively correlated with soil pH, soil depth, and BD.
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Lujing reservoir watershed
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Fig. 1 Distribution of the sampling points within Lujing watershed
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Table 1 Basic information of the sampling sites at the Lujing resorvoir

FEHURFAE Csl2 Cs9 Er Pm SF
7% /em 2.8 4.2 3.4 3.8 3.2
i i /g 29.4 52.9 61.6 50. 8 21.7
FEHBIE 1) N SW E NW S
TR Camellia sinensis , Camellia sinensis , Eucalyptus robusta, Pinus massoniana, Lauraceas,

Pinaceae,
ZH 1k, Asteraceae,Rosaceae  Poaceae, Asteraceae Fabaceae, Rosaceae Moraceae, Cornaceae
Fabaceae
) 2005 4FRT A H SRk o X i X e .
b g 2 2005 A Fivi iz i 2013 4FATA HARM  20124FRT A H 2R 2012 4T H 4R
R 1 1 o 201S4EFF 2RI 20124FFFIABIMAERER 2012 FFARFPAE AR
2015 4 FF B oAl

1.5 HiEaiE

K Excel. SPSS 1 R4.1.1 X448 #4720 B Fil
2 o FEGETT o3 2 R A A B () 1 A A 25
WM, A8 IE A4 A AR 0 T SR SR 2 25 53
B, #5057 22571, S5 K50 R H Turkey test,
T5 2255 M) 2K F] Tamhane test; AT 2 1E 255341 B9
4 F R JH Kruskal-Wallis I S B8 56 . AHFSE LA
SOC FI POCAE Jymm hiy AF g, DA L3R+ HJE A
TR H e g R AR 5, b R a4
TR SKE . BD. Bk, WbRL. Wk
pH. BD, TN & &, C/N K&3°C, §"N; HuIE[H T
A5 I R AN 1), 1) B S G R Ay AR AL O kS
WEAR T AR 45 2V (OB oT s ARV ) %) J2 B A e A
FEREE T, R R4.1.1. R4 vegan £, 2 $EAT T

RAHT(RDA), MBRSREZULL N 75, SRR
] 5 PR vE X BT sk R A T HE Y, R Y
Wi PR F-, JF SR 7 28 0 vk e A 3 HBJE RA
Bi 3 KA FIITTHR R
2 HEREHH
2.1 REBTEEABAERS SR

WE5T X 4 45 pH=4.0~7.1, 5 v 11 5 1R 17
T /ME HBAE 125 2% 1, S5 R H AR R R AR
BAKIT S, 76 0~40 cmn B JE VL BN, pH {E B )5
TR AR A 2 (K 2b) , (HAERMR AR P pH Bl
R E RO T, AR LR Z R T
B 0 25 55 o TR B R 2R 5, pH
H2E Ak, Hd e AR pHIE femr, 0 5.8+



TR, AF: BIUBESUK /N AT BB 73 A AR S LR R TR R 7

@

B
T
6r B
o —
[~ A A i A e
Jl——— =
2 1 1 1 1
Csl2 Cs9 Er Pm SF
bR 2
(©)
200
A A
3 -
150 | —
TE B
o
9 100 F 2
O : E - B
m b H -
50 R
_:_ W

Cs12 Cs9 Er Pm SF
bR Y

(b)
8
61 -
? | Dee=n
= —
4 - e — R S—
2 1 1 L 1 J
0~10  10~20 20~30 30~40
+ Z IR /em
(d)
200
150 i
E A S
S ! ' !
9 100 ; )
: .
m H v -
s0 b —— I ;

0~10 10~20 20~30 30~40
TR fem

ARG FHEFR/R A [A] - HF] 28 ) 22 55 1 3 (P<0.05) .
B2 AL ] AT 0~40 cm 13 pH FILEC A9 43 SR

Fig. 2 Variations of soil pH and electric conductance of different landuse types and along depth of 0-40 cm
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AR BEAR, IS TR, Rl AR S AR Dy s A
K, MR SRS SRR K LS,
3 POC 5 & &A1
3.3 BTN, C/NRS"C, "N HIH F#E

AN LA FHZE A TN S 22 A K, HBEE
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TREE H 3G B AL, X SRR RRAE 7 AR 45
R—F, C/N Bl R F 2SR RR B2 1) AR A 34 3¢
KEZEAL, AN MR Z SRR R 12 555
>R A RS9 5 25 R > IA B MR AR, 3 — 25 SR
N T AT = 1 I 2 R (B A HL g A B PR LA
MR RRHCRR 2257 . B CN S AL
fif S R e B Y, R O/N O T AR
VIRETE A5 RRAE 45 0 5 R AT 1 5% 43 1 W i
kR A = 2, R AR A AR CN B, H
MAS T B B, R IR W Oy i A LT R
TS, SOC RBURE R B i C/N Bl 45 TR B 1Y
B AR, XIS AR EE 4 AR Y
PIBCE . EVR S5 P RITE PEAH DG B

§°C. 8"NAEALAFAE 5 4 9 BE AL o () 40 S A0
AL, BETREE AN TC 8% A8k, HARTE b
FIHERIB B AR 2ZER ., M T LS CMiF, &
P F I AN AR~ IR A MR~ AR A AR >0 S5 Z5 Bl >12 5
AP R, PRSP ) pH ARG, fUEYIE 3
A RESZ B, AP R, Rk [ L
ZOMEBE RN, 1 HESPCHAE P, X T 8UN
M5, AR RS 12 5 55 fel =~ Uk A Mo H
P AR>0 5 25 il Ak 4. £ 18 8N (B T4 A9
(BN P AL ) 85N 2H i L & ATl N Ak &9
Z A1 BE Ak i B R A 8N 434 B2 AR BIF ST b 4
8N 5 §°C ARk I 22 5 F BRI Cs12 525 [l 5N
WETE, XA RE S Cs12 2% R A WA A E4k 1
2, AMFASE, BeaX, myier
RE"NMAR, FE LAV NIEE >,
3.4 IR SOCHPOCREMETERE

BT IFoE XA/, A5 25 5 0T DL AR
H G B - R T R RN BT N AR AR KR
Lf#ERET SOC & htias AR S P, CON | TNF
B, pH. /)2 E I BD & SOC, POC & &1+
A, SOC., POC & # 5 C/N, TN & &2
W IEMG, M5 pH, +)Z %A BD & & 7
FHIG, 3% 50T B R i A DY s &
M

T 227 fif 2 W] L 5 F & SOC . POC & it 41
SHEEMBENF, WA S
K & By [ R XF SOC #1 POC & & 728 S5 B

BRMERR, BRI ARRRRAR,

A G Y T HE— 2 Al gk R
oy TR A SR, SR P
C/NFITN, i pH, 2R EM
BD. SOC. POC %5 + 355/ FH iy C/N A
TNAFTE D 3 IE A S . X G TVE s = i €/
N il % A FF SOC i) R, + 5 CO/N— gl N
EHRART bR, IR C/NARBERUE Y0 2R
FBRZE T4k, 1 C/N HI3E RS T 80UAE W 1 R Ak
AL, MmfEdEmny 28 %7, SOC fPOC # &
H5HETINGHE R EFEMHECR, X 50N
FELE R — B SO R AR YR A L 43
fiff R FH 0387 AT AL AL & i

AL O R B EH T SOC, i il
aeb X A 4 P IR A 114 5 1 [R] 22 240 AE SOC 75 1
SIAREIE Y fE—E SN R pH R R, RIERME
MR, & SFEAEYTESIRE, MW E R
ML Y 40 M, 1 B SOC |y BB AR 2 i 118 BD J
N T RS, R/ NS X SOC F i il
ER . ABEGEH SOC i 5 11 BD i i 3 M
K, XHHTAFFRER -,

4% i

1) FE 20 7K P2 Ui 48 1 48 pH=4.2~5.8, H{¥H 14
MRAb IS, TIEBTH O L, R [R] R 2
AU+ HE b T 25 S5 i 3 (P<0.05)

2)1E 0~40 cm 1Y I, SOC #l POC 75 it
o7 i R B 1 I B ARG, AR A 430 0.5%~
1.3% f11.2~3.9 g/kg, R BRI, HE
JIr 3 BAA AN [R] = b ) FH 2 78 2 [8] SOC Fl POC % &
WA TR

3) JUA 53 T 2R BH AR BF 5 J9T 36 BRI PR T DL e
P SOC MIPOC &2 78.1% s 5, Hoh 311 1
HC/N, TN &, pH, )2 1 BD &I
ik SOC 1 POC & A2 b iy £ 2K 1, SOC #1
POCEH®ESCN, INGFEERFIEMX, M5+
HpH, + 2R BD 2 B EF A, C/NZRE
RS T, Wi SOC M POC & & 357 4%
-8R
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