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Effects of Organic Mulching on Soil Organic Carbon Mineralization and Oxidation Stability

in Urban Forest
ZHOU Wei, SUN Xiangyang*, LI Suyan, DONG Wenxuan, DU Tiantian, ZHENG Yi, FAN Zhihui

(Key Laboratory of Forest Cultivation and Protection of Ministry of Education, College of Forestry, Beijing Forestry University,
Beijing 100083, China)

Abstract: In order to explore the effects of organic mulching on soil organic carbon (SOC) mineralization and oxidation stability
in urban forest, soil samples were collected from Jiufeng National Forest Park for incubation experiment. Four treatments were
applied: 1) no organic mulch (CK); 2) wood chips alone (M,,); 3) wood composts alone (M,) ; 4) the upper layer wood chips + the
lower layer wood composts (My+.). The results showed that organic mulching significantly affected SOC mineralization in the
soil (P<0.05), and the cumulative mineralization of SOC under M., M. and M,, treatments was 1.77, 2.93 and 3.98 times that of
CK. Ratios of cumulative mineralization amount to SOC contents and Cp/SOC under M,, treatment was significantly higher than
those of M, and M, treatments (P<0.05), which showed that M, and M. treatments had higher carbon sequestration capacity
than M,, treatment. Organic mulching significantly increased SOC contents and oxidation stability fractions (P<0.05). Compared
with CK, SOC content of M. was increased by 29.14%, and the contents of very active organic carbon (VAC) and partially
organic carbon (PAC) were increased by 20% and 37.14%, respectively. Organic mulching increased SOC stability index and
decreased activity index, indicating that organic mulching enhanced SOC stability. The cumulative mineralization of organic
carbon was very significantly positively correlated with VAC (P<0.01), and significantly positively correlated with SOC and PAC

(P<0.05). As a whole, M., treatment is beneficial for soil organic carbon sequestration, and it also can balance the organic
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carbon mineralization and sequestration.
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5.66 mg/kg. B 197.75 mg/kg.

AL i ) ML A T A L el el bR A P
FYIWE R, B S BIA R CRIAE 1 ~ 2 cm)
G PRERALIE ST HERE CREAR 24 0.2 em), AR 7A HLEK
T 484.98 g/kg, AT 7.77 g/kg. C/IN 62.42,
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B 2 NG R A R O AR s A A L
WINGELR S go BB 3 AR, 3k 24 ARG FRH W™
FERE SR T R R0 25 A 12 BRI
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Fig. 1 Mineralization rates and cumulative mineralization of SOC under different treatments
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F1 HEANBRT L —RHNNFESHE Cp/SOC E
Table | Parameters of first-order kinetic and Cp/SOC values for
SOC mineralization

Qb2 Cp (mg/kg) k(@d™h R*  Cp/SOC (%)

CK  25447+9.45d 0.39+0.006a 077" 1.15+0.04d
M, 1059.81+74.06a 0.33+0.003ab 0.94™ 3.84=034a
M.  433.86+1577c¢ 0.26+0.005b 0.84" 1.56+0.11c¢
My:e 746.61+4.06b 0.28+0.003b 090" 2.60+0.03b

T RP RSB NG FREAS R R R 40 B R 22 7 B
(P<0.05); ** FnilAiks] P<0.01 b EHKI,
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SOC contents and distribution ratios of cumulative mineralization amount to SOC content under different treatments

Table 2 Contents of SOC oxidation stability fractions under different treatments

x2 FRLETANKEAEEANSE

L VAC (g/kg) AC (g/kg) PAC (g/kg) IAC (g/kg)
CK 9.45+0.21 Ac 2.77 +0.07 Da 3.74£0.16 Ce 6.24+0.11 Bc
M, 10.98 +0.19 Aab 2.87+0.34 Da 4.53 +0.08 Cb 9.24+0.28 Bb
M. 10.62 +0.07 Ab 2.90 +0.18 Da 4.44 +0.20 Cb 9.99 +0.12 Ba

My:c 11.34 +0.40 Aa 2.95+0.12 Da 5.14+0.07 Ca 9.25+0.07 Bb

& RP/NE TR R R — SRS 5 R AR B 2 57 (B35 (P<0.05), K5 R Rl 7] — A B[R] S AR e 4170 ] 22 52

B3 (P<0.05),

SRR E AL 5 B PR EL B AN ] 3 iR, VAC
A0 Hederr, N 38.03% ~ 42.58%, AC 443kt
9 10.28% ~ 12.48%, XWA4HFRM A CK (kb
e, BRI AL S5 FEAR T R A MLARIG EZH 2 i L
i, [FIEE, AHLE S TRE A5 ], Bk
LI K PAC A i tbh 15.90% ~ 17.92%, M. Ab

MG R m, CK AR S HANAN 22 R AR 2 TAC
Aok 28.11% ~ 35.77%, Mo, M. M, 4b3H
¥ 2 & F CK(P<0.05).

A LRSS P B S AT 1.51 ~ 1.70(1&
4A), B LIRS RS B LT CK(P<0.05), i
AN e A F ) 25 S AN 1 3, BURR I CK>M,,. >
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Fig. 3 Percentages of SOC fractions to total organic carbon under
different treatments
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