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Assessing relative contributions of various influencing factors to soil organic

carbon in aerially-seeded Pinus massoniana plantations

ZHAO Fang, OUYANG Xunzhi "
College of Forestry, Jiangxi Agricultural University, Nanchang 330045, China

Abstract; Influencing factors of soil organic carbon were more focus on national-scale to landscape-scale in the previous
studies, while studies based on fine-scale such as stand-scale were less. Analysing the spatial distribution characteristics of
soil organic carbon and assessing relative contributions of various influencing factors to soil organic carbon in stand-scale can
provide a theoretical basis for the ecosystem carbon sink research and forest management. By using the the data of typical
plots investigation which including 50 sample plots with area of 20 m X 20 m and sample determination, combining simple
correlation analysis and boosted regression tree analysis, the relative contributions of possible influencing factors, including
topography, stand characteristics, soil property and understory vegetation conditions to soil organic carbon content were
evaluated in the aerially-seeded Pinus massoniana plantations in this study. Our results showed that the average soil organic
carbon content in the aerially-seeded Pinus massoniana plantations was 10.22 g/kg at a soil depth of 0—10 cm and 6.64 g/
kg at 10—20 cm, respectively.. Soil organic carbon content decreased with soil depth. Coefficients of variation of soil
organic carbon in those two soil layers were 59.5% and 60.1% , respectively, which belonged to moderate variation. The

relative influence of soil property, stand characteristics, topography and understory vegetation conditions on soil organic
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carbon at the soil depth of 0—10 c¢cm were 63.4%, 19.3%, 10.9%, and 6.4% , and were 60.4%, 21.9%, 10.6%, and
7.1% at the soil depth of 10—20 c¢m, which indicated that soil organic carbon contents were mainly affected by soil property
conditions, followed by stand characteristics, topography, and understory vegetation conditions. Total nitrogen and total
phosphorus were the main factors influencing soil organic carbon content, of which, total nitrogen had the largest
contribution to soil organic carbon content at the soil depth of 0—10 c¢m, with a relative influence of 40.2% , while total
phosphorus was the most important factor on soil organic carbon content at the soil depth of 10—20 cm, with a relative
influence of 31.2%. The results of correlation significance test in simple correlation analysis and the fitting curve in boosted
regression tree analysis all showed that total nitrogen, total phosphorus, and average diameter at breast height had
significant positive correlations with soil organic carbon content at the two soil layers. Stand density and soil bulk density
had significant negative correlations with soil organic carbon content at the depth of 0—10 ¢m. In addition, soil organic
carbon content at the depth of 0—10 cm was higher in the place which more exposed to the sun. The other influencing

factors related to soil organic carbon were not significant.

Key Words: soil organic carbon; influencing factors; aerially-seeded Pinus massoniana plantations ; boosted regression tree

analysis; Xingguo County
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FETRE A0 R A R B X I TR R 00T S5 SR L 1, i 1 AL 0—10 em L2 A LR &
FISEEIE N 10.22 g/kg, HE A 8.69 o/kg, B+ REUN 59.5% ;10—20 cm +JZH WL S AEHIE A 6.64 o/
kg, TE N 6.05 g/kg, B 5 RECH 60.1% , +HEA HLAR S TR I + )2 B miREA%, B+ 2 A Pk &
P8 S R A 2N K 45 JRVEE S RA R 3 25 4 5978 ek, CV<10% , th 35728 S M 10% < CV < 100% , 1878 5
PE,CV >100% W 2 A WU A e s (0] LRI SRR S SR 20E 0—10 em 12T
B E w00 0.077 ¢/kg F10.024 ¢/kg,10—20 em 123485 84515100 0.066 ¢/kg F10.023 ¢/kg, X T4 H
THYZAESFAREE  BR 10—20 em £ 2FEMAE SRR E/NT 10%, )8 T 55748 54 o0, HoAth P 0 728 5 7% 1 v 1Bl 7
10.1%—83.3% , ¥IJE TR E AR BEKE , T2 R R oK AR5 2 A U, ok a2, JE
ZHHFEA Kolmogorov-Smirnov K545 5 | + A MLAR S 45 R P R IER 040
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Table 1 Statistical characteristics of the various factors

FrifEiz . b2z “
35 F +J2 T o PE S Rl R e A5 R A
Item Layer Mean Median Maximum Minimum L. CV/%
error deVlall()n
AT B 0—10 cm 10.22 0.86 8.69 25.70 2.20 6.08 59.5
Soil organic carbon/ (g/kg) 10—20 cm 6.64 0.56 6.05 16.67 1.90 3.99 60.1
R $0i 0—10 cm 1.38 0.02 1.37 1.62 1.02 0.14 10.1
Soil bulk density/( g/cm?®) 10—20 cm 1.39 0.02 1.36 1.61 1.08 0.12 8.6
TIEE KR 0—10 ¢m 9.4 0.7 8.7 28.3 2.0 5.0 53.2
Soil water content/% 10—20 cm 11.2 0.6 11.8 18.0 3.7 4.0 35.7
Xy 0—10 cm 0.077 0.005 0.077 0.143 0.020 0.032 41.6
Total nitrogen/ ( g/kg) 10—20 cm 0.066 0.005 0.055 0.206 0.021 0.038 57.6
B 0—10 cm 0.024 0.003 0.018 0.088 0.003 0.020 83.3
Total phosphorus/ (g/kg) 10—20 cm 0.023 0.002 0.021 0.063 0.003 0.017 73.9
RSO
Average diameter 8.91 0.50 8.25 16.00 3.50 3.53 39.6
at breast height/cm
Ay
ﬁj}& - . ) 1955 100 1913 3350 600 710 36.3
Stand density/ (#/hm?*)
AR Canopy density 0.47 0.03 0.45 0.90 0.20 0.20 42.6
w25 B
A TSR Undersiory 68 3 73 100 10 24 35.3
vegetationcoverage/ %
5 Slope/(°) 23 1 25 36 3 9 39.1

FEAH n = 50

312 HEAHUR S A R R AH O

AP &S5 PR PR R 2,76 0—10 em + 2, HIEA VR S & 525 2 T
AR LA K3 o] 522 W 35 TR ARG, SRR B A R B AMOC, 7E 10—20 em T2, HEEAPIR G 5 4
B 2R SO R B IR ARG,
3.2 AT SR LR S = A SE R

SRt — A5 1B 4% PR X - S WL 5 AR X SR TR i [ S D7 iR A T AT
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Table 2 The correlation of soil organic carbon and each factor

A% L= By My M bR +i MOTHE AT

Iy P pres 7 j NI NI 5°3
T Nuwberof Laer W g0 WMIE T AR o P om0 MR
M samples  cm DBH  DEN  CAN SBD SWC upT uve : :
AL 50 0—10  0.492%* -0.403** —0.114 -0.409** -0.179 0.745°* 0379** 0242 -0.261 0373**  0.072
i soc 10—20 0328 =-0.101 =-0.110 0.137  0.156 0.519** 0.527** 0.157  0.086  0.185  0.231

* RRTE 0.05 K EIEFDE, ™ FRRTE 0.01 KV BRI, AR AR AIFNIL 5 A Spearman AHIC R KL, HALYI g Pearson AHG
ES @

SOC: f# Soil organic carbon; DBH: F-14J{§4% Average diameter at breast height; DEN ; #k4>%5 & Stand density ; CAN ; /K43 BT B Canopy density;;
SBD: +3EZH Soil bulk density; SWC; 13 7 7K f Soil water content; TN: 4> % Total nitrogen; TP; 4§ Total phosphorus; UDT; Ak T 5 # 2% 54
Understory dominant type; UVC: MK FAE#HE 35 Understory vegetation coverage ; ASP ;3% 1] Slope aspect; SLO ;3 Slope.,
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1 0—10 cm T EA MBS 200 E FHE X R0 F1 K& H ik BRE
Fig. 1 Relative influences of different factors on soil organic carbon and its marginal effect at soil depth of 0—10 cm
F5-5 B A3 BN 25 TR TR A LR AR XS SE R g, 23R 2% R 75 e DR SO B 2 TR LR 25 e A B3
TN Total nitrogen; TP Total phosphorus; DEN: Stand density; SBD: Soil bulk density; DBH: Average diameter at breast height; SLO: Slope;
UVC: Understory vegetation coverage; SWC: Soil water content; ASP: Slope aspect; CAN: Canopy density; UDT: Understory dominant type
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Fig. 2 Relative influences of different factors on soil organic carbon and its marginal effect at soil depth of 10—20 cm

SR, FIERAYE T 10—20 em + 2P & 45 519 60.4% A4 AU & f 1 E 258 R %
ARG I BN R 25 AR5 R T 10—20 em = 2A HLAK & =48 5519 21.9%,10.6% 1 7.1% , 13 Kk
4 Y B AEBAREXT 10—20 em 12 AU 195205 - 45X 0—10 em )2 HLRK 7% 5 1 5%
BARFI B —B I, MR R 2 AU S E A RTRA EEE WA, S R EEE L
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4 SRS

4.1 TIPS B R 2R BRI

AWFFEARH, €D RBAAAK 0—10 em ,10—20 em +JZFH P F 853510 10.22 g/kg F16.64 g/ke, T IH
BLBK 2 B 2 IR T RS ,0—20 em T2 FIE N 8.43 o/kg, X FGHHUNE ATEWFSEILVE KK 1l E 2
FA T IRARA: H 8 5 A LA 5 8 B 1 )2 BT B3 I 1 235 2R — B0, H S A R IRAK 0—10 em + )2 A Bk
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Tk 30.0 g/kg KUE,10—20 em H)ZH PR SR LAN 8.0 g/kg' 7, i A 4538 i 45U 10 a(2004—
2013) MHE 9 i O AR - 338G BLER SCER BRI GET T3 st | 22 1 B R A N AR 0—20 em + 2 A HLER S
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