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Spatial distribution and influencing factors of topsoil organic carbon density in Fujian Province , China

CHENG Jin', HUANG Wengqing', ZHANG Shichang’, ZHANG Weiqing’, HUANG Gongbiao’, ZHANG Jiangzhou', WU Liangquan'
(1.College of Resources and Environment/International Magnesium Institute, Fujian Agriculture and Forestry University, Fuzhou 350002,
China; 2. Fujian Farmland Construction and Soil Fertilizer Technology Station, Fuzhou 350003, China)

Abstract: This study aimed to accurately estimate the organic carbon density of topsoil in Fujian Province and determine the spatial
distribution and influencing factors of topsoil organic carbon density. Using 4 350 topsoil samples collected from 2016 to 2019, the spatial
distribution of organic carbon density was analyzed by geostatistics and ArcGIS, and the influencing factors of soil organic carbon density
were analyzed using a random forest model. The topsoil organic carbon density was 4.06 kg + m™(range, 0.03-14.68 kg m™). The topsoil
organic carbon density was spatially concentrated and distributed with a moderate degree of spatial autocorrelation. The spatial variation
was mainly dominated by structural factors, showing a spatial distribution pattern that gradually increased from south to north, from coastal
to mountainous areas. Precipitation, altitude, soil texture, and pH were the main factors affecting the organic carbon density. Landform type,
soil type, and crop type exerted relatively weak effects, and the soil organic carbon density reduced significantly with the increase in
chemical fertilizer (phosphorus and potassium) application. These results showed that the topsoil organic carbon density in Fujian Province
is not high, and the spatial distribution is concentrated. Natural climate change, terrain factors, and human activities all affect the soil
organic carbon storage level, with precipitation, altitude, soil texture, and pH being the dominant influencing factors.

Keywords: soil organic carbon density; spatial distribution; influencing factor; random forest model

Wi E#2022-08-15  FABH:2022-11-14

EEE N A (1996—) , 5, BEME N LWL, A B BT SRR AL LIRS . E-mail : cx326626@163.com

HEEEE KT E-mail : jzzhang@fafu.edu.cn

BB A EARMAE E PREEE RIS R S5 H (IM12021-02) ; R A AFRAEE 0 H (31501832) s H | TAZBE A 1751 H (2020-FJ-XZ-8)

Project supported: The International Magnesium Institute Program of the Fujian Agriculture and Forestry University (IM12021-02) ; The National Natural
Science Foundation of China(31501832) ; Joint Project of Chinese Academy of Engineering(2020-F]-XZ-8)

http://'www.aed.org.cn



MV BEIR S FRBE A4 - 5 40 4 - 2 400

- 5 BB AE by Bk A 75 2R Gk T 1) 2 A
5y, A A A 25 RGEM A 7= g, i ELG ek
TRAGIR 5 R ERAEAR A B B I, BE 2 % <Ak
PR AR L B, PSSR, 2Bk L m I
|- SRR A S 1500 Gt, S KSR IEE (750 GO 1 2
£, - HERRAR [ KA B CO b A AR 10
f5 0, DRk, BR8Pl fif ik AR e U 1k,
SO AERA G A T . AT, AR AR b
0.10% , {23 i 5 K COIRIER Rl , H3Eh
BILBG fith 5 WV 7 o S 3, B fF o e,
FE—E G, 58 MLAR & BRI AT LA S i 1
HER AL X VR 7= 1 S, (VR 38 7= 50% LA
UEAN, A PR AEAR T S AR RE S Ak -3 T
B R ARy AR YRR 0 SR A RRIR I S5 T
KA FHRAE TS, SR A ML A 2 B AR
2 ANHERSEEZH KA, F Ik, B -5 L
i fith et S L5 M R 28 % g e Al AT HRE 4 R e P 2% fif
SRR SEELRR” HAR B R X,

- B MR LR 0 - A PR Gk 1
AT HURG % P ] oy AT 32 Z P IR R 52, AN/ R
HJE AR BE R SRR O 200, Vos S5
2 515 T HEREACTE i R R A S R A ] - e
HLBR % R 10.30 kg - m™, 3 F 7 3 k& &
F S R R 2 e AR S R 1Y B R IR T A A X
Tl 2% B 52 F 6 . Reyna—bowen 80617 24 B FE I
FAN T A ML it BT e B, R HER R S )
A MR B T N R IR 38 o 5 ) - e R R
BeIA R AT MLBR % . Sun 2512 FH 8 637 4+ 4
FEAAL S = B8 R 2 LA LR JE 290 4.84
kg m™ MR R | R TR R W HE U R R
MA L EAIREE SR EER T, KT
SEIR) F 798 A 3T AL S 2 B L SRR P b
X - $JEAT HLRR 5 4y 5.62 kg - m ™, A8 IH 7 (4K &
S SRR ) 5835 R A LR A VR
A MR GE 0 EE T T UV ST R
B A PR B ST BT, A DR S R
LR E A i S R A G R, S pH L
B TR . A, AR =R i) 4 B
RURES Al e 31/t

A I Z i MY 2 4 AR AR 55 R R A [
B TP E A PR R m X 2 — SR
b HBE A B ARl 2R | - R O e A
S H SRS R IE shEl 2 Xt 4 A HLRR i e AR R
— 806 —

RN, SRR AR A TR A R, A
A (A A R ) AR A )AL A A A A LR
SR 1.58 Pg, A LA % BE N 14.50 kg m™; £ 3
PRSI T 22 H bR X I R fh 27 0 25 i 2R A5 i 25 , A
FARRNEEA 0~20 em A HLBRA# =k 427.50 M, F AL
T R 3.45 kg - m s B B SR SE ke E
Ay A AR A B F AR BT RE
WA E A LA, 25 R NI R R )2
A ML Ry 552 Te, A LIRS R 4.57 kgem ™,
SR, H AR 4 - 56 ML B A 9T 23 145 —
KA R, ORI 4 O A 40 &4, BAT T
JZEH AL 2 8 5 ) DR 2% P A o DL 4l L B A A
BAN AT AN KR B BOR AR, WA DAl AR 4
A LA B IR g R R L E R, R,
AHIFFE R F AR 4 AR TR S IR R Sk
2016—2019 4ER4E 11 4 350 P32 T HERE &L 3598
AT AR B 1) 23 (8] A T SLsg i (R 2R DU A i
A4 - T RES A S 3 R s HE PR A S A

| BB TR

1.1 B XHER

AHEFE LR A R )2 BT R,
(23°30"~28°20"N, 115°50" ~120°40" E) i T3 F 4
= A TN R R 2 ) KU R W P G TR
IR 17~21 °C AR R R 1 400~2 000 mm, 5 HEA
122/, 3 S AR 1.208% 107 hm?, B Hb 1 A4 Ky
1.340x10° hm?, 3222 DL Fr B A 1L MRy 3=, o8 Jt 5 2
b T 2R AR 4 A R R A 2
R R R R R AR A £, Hop
63.40% A1 HE , T BLK F] 7.66% 10° hm?, HL IR A K A5
4, AR 1.07x10° hm?, ZR 20358 08 1 G - R
A+ KD LS A A
1.2 #iEFRIE

AHIF ST BOHE R IR T A A R 5 AR}
FeAR Bk, 1 HERE 5L ORAEF 2016—20194F . RAH
JIBOREYE R4 0~20 em HFJZ 3, AEE SR A
—NFE S FEIRAS R R AL 4 3500 (1) . L HERE
iR A R TG IS B SR = IC R AR T 2 mm A1 Bk
() o, SRR AR E S 24 Je T, 3 100 H 7, FH Tl
E FIEA PR . FERE AR AR SRR TR R A il SR i
E7 QN T e Y e & SIVDSE (U7 IR N
P o R EBERENMINATEN & + 3G ML & &, 38
1IN E AR . KRR 4 (N P,Os L K.0) A

http://www.aed.org.cn



Py, 55 AR SRR A DL B 2 18] 0 A S i I 3 0 #r

202347 H

115°00"00"E 117°00"00"E 119°00'00"E 121°00'00"E
T T T T
S N
2 A
¢
=t
S
%
a
g
=)
St
(=)
OO S
& * SRFE S Samples
DEM/m
- High:2 158
= Low:0
&
=)
& 0 3060 120 180 km
(=3
s
%
(g}

| EREARETEGNBREERERZ @S

Figure 1 Distribution of topsoil organic carbon density sampling points in Fujian Province
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1 474 0.22 11.87 4.73a 1.64 34.67
eSSt Bl 44 0.59 6.42 2.50h 1.06 42.40
i+ 82 1.77 9.19 4.10a 1.54 37.56
IRELLE 210 0.38 6.66 2.49b 1.26 50.60
Kb+ 84 0.03 13.26 1.95¢ 2.01 103.00
ARz S 230 1.15 8.81 4.17a 1.43 34.29
g 80 0.42 10.70 3.93a 1.56 39.69
K+ 3568 0.22 14.68 4.38a 1.59 36.30
%61 52 0.95 5.88 2.97h 0.98 32.99
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Note: Different lowercase letters in a column under the same item indicate significant differences among different types (P<0.05). The same below.
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Figure 7 Relation between topsoil organic carbon density and the
application rate of nitrogen(a) , phosphorus(b),

and potassium fertilizer(c)

®4 FEMEMEBMRE LFEAVRE RN

Table 4 Effects of different crop types on topsoil organic carbon density

fERT Bt f/ME BRME B LR R E b2 S AL
Crop type  Quantity Minimum/(kg-m™)  Maximum/(kg-m™) Mean SOC density/(kg-m™) Standard deviation/(kg-m™) Coefficient of variation/%

AW 85 1.41 11.76 3.74b 1.60 4278

B 233 0.22 10.31 3.80b 1.40 36.84

540 379 1.38 9.23 4.69a 1.34 28.57
HEEEY) 132 0.16 7.65 3.70b 1.58 42.70

i 338 0.52 11.09 4.69a 1.78 37.95

IKFE 2394 0.42 12.34 4.51ab 1.56 34.59
MEHEY 350 0.03 14.68 2.72¢ 1.79 65.81

HoAhy 153 0.38 13.07 3.78b 1.88 49.73
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Figure 8 Pearson correlation of the influencing factors and topsoil organic carbon density
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Figure 9 The relative importance of influencing factors for topsoil

organic carbon density in Fujian Province
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