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Soil Organic Carbon Components and Influencing Factors of Rub-
ber Plantations of Different Ages in Qiongzhong, Hainan
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Abstract: [ Purpose] To study the relationship between organic carbon components and physico-
chemical properties of rubber forest soil, providing theoretical basis for soil quality and efficient de-
velopment of natural rubber industry in China. [ Method] Several soil physicochemical properties
and soil organic carbon components were tested by agrochemical analysis method in five rubber

plantation soil samples (2, 9, 12, 27 and 31 a) of Qiongzhong Dafeng Farm in Hainan Province.
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[ Results | 1) The soil pH in 9-age rubber plantations was the highest, the water content of 31-age

rubber plantations was the highest and the bulk density was the lowest. The contents of total nitrogen,

total phosphorus and total potassium in each forest age were lower than, equal to and higher than the

national level, respectively. 2) The contents of soil organic carbon in different aged rubber plantations

were different. The content of total organic carbon changed from 4.58 to 8.52 g/kg, the content of eas-

ily oxidized organic carbon changed from 1.72 to 4.66 g/kg, and the content of stable organic carbon

changed from 2.05 to 3.27 g/kg, the content of water-soluble organic carbon changed from 0.23 to

0.48 g/kg. 3) The content of total soil organic carbon was extremely positively correlated with the

content of easily oxidized organic carbon and the content of stable organic carbon (P<0.01), with cor-

relation coefficients of 0.321 and 0.333, respectively. [ Coneclusion] The soil organic carbon con-

tent of 27 and 31 aged rubber plantations is higher than that of low aged rubber plantations because of

the accumulation of organic matter under the forest. Due to rigid planting, the vegetation under the 2-

age rubber forest is exposed, and the 12-age rubber forest is cut, so the organic matter loss is more.

Keywords: soil total organic carbon; easily oxidized organic carbon; stable organic carbon; water sol-

uble organic carbon; rubber plantations
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Tab. 1 Basic situation of soil sample collection sites in rubber plantations of different ages and control plots

Wi /a ZH R /m W) WrEney  MEi/m Ji4%/em MR/ % R %

age longitude and latitude altitude slope gradient  tree height  diameter at breast height canopy density — coverage
2 N19°16'38"”, E109°43'70" 160 B4 south 50 3.39+0.85 19.75+5.92 15 40
9 N19°16'42", E109°43'44" 170 P west 15 20.19+3.57 40.34+5.45 20 40
12 N19°17'32", E109°43'57" 180 7R # southeast 60 31.94+8.34 116.04+11.93 75 30
27 N19°16'60", E109°43'51" 180 P4Fg southwest 35 28.39+7.34 107.67+4.79 55 30
31 N19°16'43", E109°43'45" 170 ViFg southwest 30 25.39+3.15 60.85+4.73 25 35

42y, A RFEA (1 mx] m) FEEH I ES 32
(=0~10, =10~20 F1=20~40 cm)KkE, HF27EA
W74 3 AN ERE, RIEIRA N 148, HHE
FRAS R L 500 ¢, MORE TS ASEES . b
AN, 225 S S A )RR R
1.2.2 SR PRR A A WL %5 20 3 [l 52

TR CRAEL G, RO AR RESR
Y, AW G AT 48R T, S /KSR L
TR, AERHAARTIEMED, LA &K
FHELICE ZUEM e, i & i R ARSI L
PER, A4 R S E A R e
S AL R FH A R R A — A A
R G E A PR E R 333 mmol/L =if R
B R EL B Y, R A LR R
Na,S,0g AL LM E P, KA HLk & iR H
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1.3 BdRSGit S5ohr

¥ FH Excel 2020 F1 SPSS 22.0 4k %8 F14:
il B 2% 5 R LR 2 7 22 73 B (ANOVA) K 59
AN AR AN A 4 )2 45 38 A (] 9 25 5 3 1
(Duncan 7£), >R FBUE BEAH AL A 566
MU 2H 435 FRAL IR 2 8] A9 AR S (Pearson 415G
D

2 HBRESH

2.1 AFEIMRESS R T3 MR T

HY 22 2 A0 . 5 bR A5 e ARRE b 7y 4 8
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BRI E R AR E
2.2 A[AIPRESAR AR - 35 L5 4L 00 11 B i
221 BIESHYIG R

BHEL 1T AT 5 RIS AR bR 18 S A Bl
TR TE 4.58~8.52 ghkg Z Al WEHIET S, %
PRI A5 B AR 1 18 B G BLAk 7 = HE Y Ry 27 #>31
1>9 W#>2 #>12 15 B — T EAFRBE TS,
=>20~40 cm )7, 27 AR DA LR & 5
W T 2 12 BB, 1 =0~10 cm Fl =
10~20 cm JZ2 8 ISR AR 358 S AT DB 5 22 5%
ANRE; NE—MBERAFLEE, SRR
AT U 1 $A Bt A A MR R 0 T R A
TR, HTFREERARRE.
222 GEALA LS =

FH A 2 AT 5 RIS bk 388 5 SE Ak A7
HUBR & BTE 1.72~4.66 g/kg Z ], 5 HHERAHL
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Tab.2 Physical and chemical properties of soil in rubber plantations of different forest ages

it /a +JZ/em pHH HKE%  FE(gem®) EEEE/(gkg") SR (gkg ) R RN (g ke )
forest age soil layer pH value water content  bulk density  total nitrogen content total phosphorus content total potassium content

=0~10 4.57+0.55 15.06+0.64 1.4840.05 0.77+0.18 0.69+0.38 3.59+3.07
=10~20 4.37+0.41 14.7442.00 1.53+0.10 0.76+0.53 0.42+0.27 3.19+2.86

2 =20~40 4.27+0.32 12.45+1.89 1.57+0.06 0.70+0.28 0.40+0.32 2.75+1.47
PHME average  4.40+0.12ab  14.09+1.16 ¢ 1.53+0.04 a 0.75+0.03 b 0.5140.13 b 3.17+0.34 d
=0~10 4.54+0.33 17.73£3.03 1.50+0.13 0.57+0.25 0.84+0.51 27.13+4.66
=10~20 4.63+0.51 16.76+3.47 1.53+0.20 0.57+0.12 0.54+0.50 26.79+3.36

’ =20~40 4.44+0.27 16.26+3.05 1.5540.09 0.54+0.24 0.45+0.37 23.98+4.58
SPH)ME average  4.54+0.08a  16.92+0.61 b 1.53+0.02 a 0.63+0.10 b 0.61+0.17 ab 25.96+1.41 a
=0~10 4.42+0.31 20.72+5.16 1.47+0.06 0.93+0.38 0.65+0.38 20.46+6.23
=10~20 4.16+0.17 18.27+4.57 1.4940.09 0.57+0.20 0.42+0.38 16.96+7.07

12 =20~40 4.09+0.08 16.33£3.08 1.49+0.04 0.55+0.17 0.35+0.34 15.82+7.18
FH)MH average  4.2240.14b  18.44+1.80ab  1.48+0.01 a 0.75+0.16 b 0.4740.13 b 17.75£1.97 b
=0~10 4.58+0.54 20.37+3.05 1.39+0.06 0.83+0.32 0.99+0.59 13.89+5.37
=10~20 4.22+0.14 18.81+1.60 1.53+0.06 0.7740.17 0.84+0.68 11.58+7.07

2 =20~40 4.33+0.37 18.46+1.53 1.54+0.08 0.72+0.20 0.68+0.57 11.16+4.79
M average  4.38+0.15ab  19.21+0.83ab  1.49+0.07 a 0.70+0.05 b 0.844+0.12 a 12.21£1.20 ¢
=0~10 4.30+0.38 21.02+4.49 1.40+0.16 1.40+0.47 0.78+0.46 19.64+3.67
=10~20 4.09+0.24 20.67+2.81 1.45+0.09 1.04+0.07 0.66+0.57 16.97+3.19

3 =20~40 4.26+0.21 19.13£2.95 1.46+0.02 0.95+0.23 0.46+0.41 15.01+4.96
SPHIME average  4.22+0.09b  20.27+0.82 a 1.4440.02 a 1.04+0.27 a 0.63+0.13 ab 17.20+1.90 b

e FFIARVNG FRER R 22 7 3 (P<0.05).

Note: In the same column, different lowercase letters indicate significant differences (P<0.05).
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T ARIKRE FREOR FIARE AR 42 0 2253 B3 (P<0.05), AR/
B FRFORIF 1A R ) 22 57 2 (P<0.05); TRl

Note: Different uppercase letters indicate significant differences among
different soil layers of the same age (P<0.05), different lowercase letters
indicate significant differences among different forest ages in the same
soil layer (P<0.05); the same as below.
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Fig. 1 Content of soil total organic carbon in rubber forest

0~10 cm 25 A AbA BB 7 7 35 = T =>20~40 cm
2, 2. 927 RIS 2 5 A AL A MUK 7 i

6r 0=0~10cm ©=10~20cm m =20~40 cm
g Aa
g 5t ABa
iz Ba
an g 4L
E Ab
§ : 3L mBb b
&3 Bb Ab Abyy
=5 Ab
&g 2r
) 3
S 1t
g
0 I I I
12 27 31
Mt /a
age

B2 BEMIEZIENEIRSE

Fig. 2 Content of soil readily oxidized carbon in rubber forest
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Fig. 3 Content of soil stable organic carbon in rubber forest
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Fig. 4 Content of soil water soluble organic
carbon in rubber forest
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Tab. 3 Correlation analysis among different indexes

e SAER SRR FRESHIR AR ALK i A KR R e
71N 3
o total organic readily stable organic  water soluble P . water total total
index Lo . pH value  bulk density .
carbon  oxidized carbon carbon organic carbon content nitrogen  phosphorus

DA B
readily oxidized 0.321%*
carbon
e S H PR
stable organic 0.333** 0.351%*
carbon
IKIEPEATHURK
water soluble -0.106 0.228* 0.173
organic carbon

H1E
pH 0.006 —0.009 0.061 0.334%*
pH value
BE -0.213 —0.306** —0.095 —0.183 0.058
bulk density ' ' ’ ’ '
/~\7 E=N

AR 0.040 0.406** —0.058 0.113 —0.200 —0.315%*
water content
B

. 0.101 0.596%* 0.303%* 0.704%* 0.053 —0.379%* 0.384%*
total nitrogen
e
0.062 0.249* 0.182 0.355%* 0.299%* —0.099 0.131 0.176
total phosphorus
el
0.099 0.012 —-0.119 -0.215 0.064 —-0.126 0.284* -0.010 0.054

total potassium

e o RORBHEAR (P<0.05), Rl W A 2% (P<0.01).

Note: “*” indicates significant correlation (P<0.05), “**” indicates extremely significant correlation (P<0.01).
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