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Effects of forest management on soil organic carbon pool: a review
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Abstract: Forest soil as an important carbon sink plays a critical role in the global carbon cycle and mitigation
of climate warming. Fertilization, fire, cutting, understory management an dmulching have changed the produc-
tivity of forest ecosystem, which significantly affects the carbon input and carbon output of forest soil. This pa-
per analyzed the effects of different kinds of forest management practices on soil organic carbon pool and pro-
posed important directions for future research, in order to improve the carbon sequestration capacity of planta-
tion soils through forest management practices. Organic fertilizer, organic-inorganic fertilizer and biochar tended
to improve the soil active carbon content. N fertilizers reduced the soil active organic carbon content in N-rich
forests, but there was an increase or no significant difference in soil active organic carbon content in N-poor
forest. The influence of fire on soil organic carbon pool was determined by time length after fire, fire tempera-
ture, fire intensity and soil depth. Clear-cut changed the soil temperature, water content and organic matter

sources, and thus reduced the organic carbon storage of forest soil. The effect of thinning on soil organic carbon
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content was related to the harvesting intensity. Understory weeding enhanced soil temperature which could ac-
celerate the decomposition of soil organic carbon, whereas the replacement and addition of understory vegeta-
tion would do the other way around. Mulching of organicresidues in forests helped to increase the soil organic
carbon content but decreased its stability. With the development of research theory and technology, the impact
of forest management practiceson soil carbon form and structure onsoil carbon form and structure will become
the main direction for future research. [Ch, 5 tab. 84 ref. ]
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Table 1  Responses of forest soil organic carbon content and active organic carbon content to fertilizer addition
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Table 2 Responses of forest soil organic carbon content to burning

{E", JOHNSON &% it 43 #r T 48 A~ TR K e i
KRR TE WA R A DL &, Rk e P e +EE BABER 3%
5% 10 a J5 BR AR A HLRR 7 & 24 5 in Belem  Jbels ARWE/ SOk
T 7%, KOSTER %% B . 7825 2 ik Il %
FARM, KBRS, 45, 75, 155 a el TR V& AR Ak ok e 0~16 1.00  -5.0 [40]
5. LHEBR LS N 1 497.8 g-m'2 S NE zfii fzf\;% ;;u:iiﬂ(% 0~10 050 -6.0 E411
P ——— . EA S SR i@ 0~20 400 -450 [30
S BAF BKAAR B 0~7 092 +25.8 [43]
R BARYS0 R L BME B R XL EIEH  FREEEAME 030 500 +17.0 [29]
Y E ST R (BEERTRIHERS , M mpgs sk (198 0~10 40.00 +1012 [44]
VOBRWK A, Nk T A MU IR BB AElET 7 R LTH; =7 #% PR, Kbk Castanopsis car-
(3) [ B Rl TR A B 4 S, SRR Y lesii, 2 ¥ Pinus massoniana, & KF) A1 ¥ Pinus pinea, 3 [H

%%’ﬁzﬁﬁ %% i i%ﬁﬂﬁf}% E],:J ZJT 'ftﬁ%‘z & H Pinus ponderosa, &M Hs Larix gmelinii



5536 5 4 fil MR 2 A BT AR AR e AT BB A R il ) BT 5 S 821

FEAE

BESh, KBERFE R T AL DU AL R R Z § . SRR (D BEIL A (B
BT 6 KA s (2) 5 LR HE R , K B e HAT A 8 M 0 R 2 1 G i 05
BRI 5 (3B L T o 1 2 o S B T 2 % T 0 UL R
ERE; (4) BB

3 RRMHEMEERENT

SRART FRAK - 596 LB 22 0 5% i) DR SR AR D 2 7 50 R R, e AR S i M - A LR 1
SR TR, TR R 4.6%~452% (3 3) &G LEMEs, LiThE, T 8EE HLER A9 2 ik e i
(i) Fs} 8 A R v R LR 3R T AR e 2 M B, 3R il Rn bk s 1 s ™. dHAR AR &, (AR
FLOR AR ARG, I L7 M AR 5 T R O o e v A Y B A R T R ML A, R i X
AR A HEBR PE (9 52 ) R BN — T, AMRR E >50%, 3R LB & R RRAL R R <
50%, +IEA PR B, HTE 30%~45% 1) R4 BETE I Py, R3EA HLER A sk Bl i s . R
AV B T R A Pinus massoniana N T AKABFSE % B . 25% 1 ] 135 B A1 45% 1) 7] £ 580 5 1 45 3% )2
T LR S R B T L2% M 10.1%, i 15 3% )2 1 T vE A HURR & B AR T 15% 0 14%
1M 60% 11 [a] £ 38 J32 W R AIK T 38 BLAR RN AT 5 1A AL &5 it o RS EILEE X = 42 Picea asperata #1311
WEoE 2B . O[] 58 B 9 R £R (10% , 20%, 30% , 50% ) 35 3 Jin bk by - 3 A5 1L e st 26 90 26 0 o sk (o
50%) 1, FFHLTE 30%00 ) £ a8 B T AT ALK & A E W A W i s B i .

SR AR 5 At - BB A 1 AR LA R AR R Ay " - o B ot T2 £ I
IR A PR B UIR O SRAR TR A W) FA LR Rk wE 5%
VR IT OO B AT RN R A s e e o, gy B IR e e o
W 5 X AZ AR M IE A B ARG AR LR chEWR A #fk 0~60 100 452 [57]
52 AU & i R/MKRICOS R AR bR, g AR OREERCER B 0~10 100 -24.8 [59]

JH U 8 352 0 A AR TR Al e,y el L, RE =g Hfe 020100 150 [60]
R SN T LA B i e IR GRITERIC R 020 100 =240 6L
FE. NAVE %09%f 432 4 fiod + e T BB fﬁi O%O§$ﬁ53+$§[w1
i [H BE) +77.

A > R . S AL ity AE‘E‘ >
Mﬁmﬁﬂ'@ﬁﬁ*&fi%ﬁaiﬂb BEGH AN AR 0<10 17(RE) +435
%%,ﬁﬁﬁﬁﬂ@%%*aﬁ?%%ﬁﬁ%; i 14 33(FfE) +243 [62]
BRI CH R, ALV, T o T R O SO 166
JEAAXT B (20% ) o RARJG BRAR LIEA LKA 2 m bk R 030 25(%H) +64.2 -
AR Z L IER R, RS 55 F A PR JiE T 4 45(hE) +98.8
FE R BN ECA KR 2 6~20 a, MIKAL - BEIE A Ffg  0~10 70 -206 [64]
TRATEMA MM T R B RE, A B0 BRI T RN EThs T R R A Pins
BLA A PRSI 75 B 50~70 25, forete
4 ART AW AR LR E W R

AT AE PR R S RGN T EA GRS, EAERF H S G A R R A EEAE R, MM

Bl P 3 SRR R R RS SR S B R AR AR A DL R (R 4) . ZBRAR T R H AR T
YA, WD T A DU AR IR U, BRAR T AR EE , RIS, A HLaR i
1 I, BRAR T AR HER Z AR AR Wy S i, AR A L BLR

R R R A B o 3 n - AL . LD S5O A R KR SS N TARIEIE 2 B SIBRAR R
VR AR [ R A S W] Cassia alata, BV RAEPIR RIEPEM, 47w, AWM, +
AT LR & . ZHANG S8 (i ge dudi o 76 S BRAR T WE 55 FhAE 2% E B 22 B Lolium perenne
0~20 em 42 BHEA AR . TR PEA MU FGUCE P A= P it & it o A3 i 1 14.2%, 18.0% F122.4%



822 TN 3 N = o= R 2019 428 H 20 H

5 BEMHRMEZREND W

ERT, RS 15 0 1 R S e A B 2 AR T TR AR R GE, X bR M - B i PR 52 i 1) 0T 9 4
T AH X B S 1 e — T T e] LAY F4 ZFHRLIEEVNHRSEXT R TEHEE WA
BT, AH T4 m R A Y iGE; Table 4 Responses of forest soil organic carbon to understory management
Jy— 7, 7 55 ) 4 K R] ) B I9G FR contents :
AKIZAL, W E W% ) R A M ARMOREBRF RO R T A i}i::‘ 5 /% ;;

T LA PLER S (R 5) . HUANG

s . . WL R AR SR MRS M Bk 0~10 -28.0 [71]

BRI Amﬁj‘ﬂﬂuﬁﬁﬂﬂﬁgﬁ R RICHIEAR SRR AR R 0~10 269  [72]

BRNTARHBLE AT 1 ajs, 0-10em g g gprms 05 208 (73)

HE I EEA L KIEEA IR R pmamr s SREAEARE 020 +142  [70]

WAV EY BB IN T 45%, 69%  pmuiT Hk dIE AR 0~20 122 [74]

1 23%. VI IR 4" R BTt -7 FR T, JEIEHTE Acacia cras-
IR %%} u[’,ﬂ T ;M(i& j:{%jﬁ mm)% sicarpa, B Carya cathayensis , ¥iB Eucalyptus

A AU & o PC CPMAS AZRE IR 1 73 B 308 3o o A%, i L 4IR30 oty £ R A7 DX AR 7, ] R4 3y
BB Hh 25 o 35 B 2H 70 19 F1 20 e o JFG v e R Bl ot S e 1) A B ke - S b ML e SR AL AR E s A, 57
JEE [ e BE R/ (ot HE B +-bo 8+ 05 7 B ) | S e 1 A AL A A AR BE A R AR, 3K 2 A B 289 AT Ak 1 HE e

VER RS E M, (H DR o8 Bk Bk o8 S8 R 7 1L 55 Tkt EEHES B X I i I R
(B SH 5 S 51 S B AATHLED 9 R, LA Table 5 Responses of forest soil organic carbon content to coverage management

75 B S T A PR R E 4 - P — - 2%
BocHWl: MEHIab a0 IR, RRE R
AV ENE . TEMRRAME B+ 21 mksw BAATH KB 0~10cm +45.0 [76]
HARNT P EEARBEK T LGP TEET F A S 0~50cm  +112~+742 [80]
B, A MUK B E PR R, TR 2 % 0-20em  +234~4575  [81]
LI 2Ot R, DS N EES FKEFEFEI nHER AR AKJE 0~20 cm +33.6 [82]
%%ﬁ@ﬂ@%ﬁ%ﬁ%%%% 15a )5, 0~ ] YL AT AR i 0~10 cm +81.5 [83]

o N h ET AL b pk PN 0~20 cm +45.1 [84]
20 em b J2 2 BEAT BLBRIIN T 283.4% . g g ot & T, T Pllovachys
e S/ ok SRR B L AR 0.24 BT edulis, 2% Camllia oleifera, ¥tk Juglans regia, WiMER Leu-
0.68, fif - ¢ 75 F& JE 20 N 27.8 K FE | caena

8.0, A MLiFE HEFEAL
6 RES5EZ

ARPR S PR Rl M A S R GU R (B B ALy, FERBREAEIN T R B M . AR B HUK P
P, & UG A Bk AL Y — B AT BEMIL M A d A A B e R M A HLAE L A HLICHUAL AL K A
Wy A5 4 4 AT i e e AT LI S A MR o T TE B AU X A L B A BB B Y R
WA 5 Kpext A WA — € MRIMERT, W AR B R T OB SR R A I 1) OB EE kb
SRIE . HEWEAFNR; WA A LR S s RO A B 5 0 ) A A G
FERARTT AR S A 7 I bR AT BILBR B 23 i, (ELAR T AL A RN S S R AR 5 B R A
LR 5 o (H R AR

H AR 5 4084 B ZRAR L 3 HURR 4 19 2 0 22 3R i T A L o b A8k I, JRLBE . 7k 2y
VAL 3 R B AR B b St () Jo] e it R A A SB35 2, LT L AR A e A R AR AL 8 AR X R AR A 2
G TR Bk B A S LR W LGS B Z R ARG ESE . RL, EBORA ISR LIR 3 AN J5 1 i
T+ (1) T35 AR Tt 0 ARk L AT HLRK 2 70 Je Al S5 F 52 i B K I 5T, RURTBRAE W02 Moy T A = T
TERIT 48 A O ARbR SR R R MR B B A L 5 (2) 0T R L KA R RO D B A o 4 7
35 it Yo AR AR S A AS TR WA BRI ST, W A g A TR A A A R AR bR SRR I 7 A 1 B N 5 (3) AR



5536 5 4 fil MR 2 A BT AR AR e AT BB A R il ) BT 5 S 823

AR SRR A P L AR AN R W IR R ) — A UK, TR AR GURIT TS MR it %) R AR
BRGNS A A B ZRAR A S R G - R BRIA R AR S L O

7
(1]

[10]

% Lk
LIU Xiang, YANG Tao, WANG Quan, et al. Dynamics of soil carbon and nitrogen stocks after afforestation in arid and
semi-arid regions: a meta-analysis [J]. Sci Total Environ, 2018, 618: 1658 — 1664.
KEENAN R J, REAMS G A, ACHARD F, et al. Dynamics of global forest area: results from the FAO global forest re-
sources assessment [J]. For Ecol Manage, 2015, 352(7): 9 - 20.
LAL R. Soil carbon sequestration to mitigate climate change [J]. Geoderma, 2004, 123(1/2): 1 — 22.
PAN Yude, BIRDESY R A, FANG Jinyun, et al. A large and persistent carbon sink in the world’s forests [J]. Sci-
ence, 2011, 333(6045): 988 — 992.
LAL R. Forest soils and carbon sequestration [J]. For Ecol Manage, 2005, 220(1/3): 242 — 258.
NOORMETS A, EPRON D, DOMEC J C, et al. Effects of forest management on productivity and carbon sequestration:
a review and hypothesis [J]. For Ecol Manage, 2015, 355: 124 — 140.
SR, AR R, 2R, A it N X AR SRR A S I Mk P R A HE R e [T ] R E 3R S R AR,
2013, 19(3): 745 - 752.
ZHANG Jiaojiao, LI Yongfu, JIANG Peikun, et al. Effect of fertilization on labile carbon pools and emissions of green-
house gas in soils of Chinese chestnut stands [J]. Plant Nutri Fert Sci, 2013, 19(3): 745 — 752.
WREE WL, XU, 228, 5. 5 AE X LLAZ B Mk 33 NoO HEc s m [J ). A8 57 5 IE R4 4k, 2014, 20(5): 1262
- 1270.
CHEN Xueshuang, LIU Juan, JIANG Peikun, et al. Effects of fertilization on soil N,O flux in Chinese Carya cathayen-
sis stands [J]. Plant Nutr Fert Sci, 2014, 20(5): 1262 — 1270.
LRGN, BT NS XS B AT AR S A HLaR i S [T ], W AR AR # 4R, 2005, 16(2): 253 - 256.
JIANG Peikun, XU Qiufang. Effects of fertilization on soil active organic carbon under Phyllostachys praecox stand
[J1. Chin J Appl Ecol, 2005, 16(2): 253 — 256.
WRAIAE, BHRE DG, K, S5 RABL A UL R oF A Y T R DX AT bR R SR LR RN IR A S e [T ] R A 3 A
2011, 35(2): 125 - 136.
TU Lihua, HU Tingxing, ZHANG Jian, et al. Response of soil organic carbon and nutrients to simulated nitrogen de-
position in Pleioblastus amarus plantation, rainy area of west China [J]. Chin J Plant Ecol, 2011, 35(2): 125 - 136.
TR, BT, SKRAER M, 55, B0 TTRE XS A AR L3 ILa A4 A 2 e [ ). JE skl 2241, 2016, 38
(10): 88 — 94.
WANG Jinsong, ZHAO Xiuhai, ZHANG Chunyu, et al. Effects of simulated nitrogen deposition on soil organic carbon
and total nitrogen content in plantation and natural forests of Pinus tabuliformis [J]. J Beijing For Univ, 2016, 38
(10): 88 — 94.
ALLISON S D, CZIMCZIK C I, TRESEDER K K. Microbial activity and soil respiration under nitrogen addition in
Alaskan boreal forest [J]. Global Change Biol, 2008, 14(5): 1156 — 1168.
MAGILL A H, ABER J D, CURRIE W S, et al. Ecosystem response to 15 years of chronic nitrogen additions at
the harvard forest LTER, Massachusetts, USA [J]. For Ecol Manage, 2004, 196(1): 7 — 28.
s, FIRSE, IMAE. ARARA 25 7 g8 L 0w A0 FOTRE i e B R 58 s e [T]. b A ~2 i 4, 2016, 32(32): 81
- 87.
GUO Liang, WANG Qinggui, XING Yajuan. Response of forest ecosystem soil carbon pool to nitrogen deposition: a
review [J]. Chin Agric Sci Bull, 2016, 32(32): 81 - 87.
NOYCE G L, BASILIKO N, FULTHORPE R, et al. Soil microbial responses over 2 years following biochar addition
to a north temperate forest [J]. Biol Fert Soil, 2015, 51(6): 649 — 659.
SUN Liying, LI Lu, CHEN Zhaozhi, et al. Combined effects of nitrogen deposition and biochar application on emis-
sions of N,0, CO, and NH; from agricultural and forest soils [J]. Soil Sci Plant Nutr, 2014, 60(2): 254 — 265.
LIANG Biging, LEHMANN J, SOHI S P, et al. Black carbon affects the cycling of non-black carbon in soil [J]. Or-
ganic Geochem, 2010, 41(2): 206 — 213.



824 BT W S NN = 2019 4 8 J1 20 H
(18] THs, X &, Tr e, 5. AW AR XS A2 AN ZLAK 1338 S A AL B Ak i s i [T ). o 0 A= 2524 4, 2018, 29
(5): 1389 - 1396.
YIN Yan, LIU Yan, YIN Yunfeng, et al. Effects of biochar addition on the mineralization of native soil organic car-
bon in Cunninghamia lanceolata plantation [J]. Chin J Appl Ecol, 2018, 29(5): 1389 — 1396.
[19] LIU Shuwei, ZHANG Yaojun, ZONG Yajie, et al. Response of soil carbon dioxide fluxes, soil organic carbon and mi-

crobial biomass carbon to biochar amendment: a meta-analysis [J]. Global Change Biol, 2016, 8(2): 392 — 406.

PIASZCZYK W, BLONSKA E, LASOTA J. Study on the effect of organic fertilizers on soil organic matter and enzyme
activities of soil in forest nursery [J]. Soil Sci Ann, 2017, 68(3): 125 — 131.

B Ih, AREKDT, BB AT W, Al A X AR S bR S R 23 R AE WS M A R [ ] HT VAR AR R S 22 4, 2007, 24
(4): 445 — 449.

JIANG Peikun, XU Qiufang, WU Qifeng, et al. Effect of fertization on soil properties under Castanea mollissima
plantation [J]. J Zhejiang A&F Univ, 2007, 24(4): 445 — 449.

FA X G 1L B TR LA HLB RS PR R R (D] FEE . U RO R, 2012,

WANG Wei. The Impact of Fertilization on Organic Carbon and Enzyme Activities of the D. farinosus Chia et H.L.
Fung Soil [D]. Ya’an: Sichuan Agricultural University, 2012.

) O, ST, 1 KRR, 5. ASEHBL 0T ek A e T o 50 28 Xk G T DX 4 ) R bR R S LB S R [0 . 2R3
274k, 2017, 37(14): 4686 — 4695.

XTANG Yuanbin, ZHOU Shixing, XIAO Yongxiang, et al. Effects of simulated nitrogen deposition and precipitation
changes on soil organic carbon in an evergreen broad-leaved forest that is part of the rainy area of western China[J].
Acta Ecol Sin, 2017, 37(14): 4686 — 4695.

KR il SR AR AR N bR L SRR I A 20 [ D . R v ROl B R 27, 2013 .

ZHENG Wei. Effect of Nitrogen Fertilization of Soil Respiration in Cinnamomum camphora Plantation [D]. Chang-
sha: Central South University of Forestry and Technology, 2013.

SRWIVL, e fd, 2205, S5 AR W B X R 22 TR AR AR L NI S A ALk RS2 [T]. L, 2018, 50(2): 333
340.

ZHANG Mingjiang, LONG Jian, LI Juan, et al. Effects of biochars on soil respiration and SOC content of origin forest
soil in Maolan Karst Area of Guizhou, China [J]. Soils, 2018, 50(2): 333 — 340.

KA, KR, RN, A T LA PR 98 35 P Bl R0 R AR 0 R BB A TR LA 0 A A LA () . AR R AR
2F2EAR, 2017, 46(3): 284 — 292,

ZHANG Yan, ZHANG Lingzhen, XU Meili, et al. Variations in labile soil carbon and microbial activity by organic
matter input in Pinus forest in Taiyue mountain [J]. J Fujian A&F Univ, 2017, 46(3): 284 — 292.

FLORENT M, FIELD C B. Fire history and the global carbon budget: a 1°x 1° fire history reconstruction for the 20th
century [J]. Global Change Biol, 2010, 11(3): 398 - 420.

CHEN H Y H, SHRESTHA B M. Stand age, fire and clear cutting affect soil organic carbon and aggregation of min-
eral soils in boreal forests [J]. Soil Biol Biochem, 2012, 50(5): 149 — 157.

HATTEN J A, ZABOWSKI D, OGDEN A, et al. Soil organic matter in a ponderosa pine forest with varying seasons
and intervals of prescribed burn [J]. For Ecol Manage, 2008, 255(7): 2555 - 2565.

BEAL, PRELER, BRI, 45, KON By AR ARt L R PR B i [T ). AR 25241, 2011, 31(22): 6824 — 6831.

XUE Li, CHEN Hongyue, YANG Zhenyi, et al. The effect of fire on soil properties in a Pinus massoniana stand [J].
Acta Ecol Sin, 2011, 31(22): 6824 — 6831.

WANG Qingkui, ZHONG Micai, WANG Silong. A meta-analysis on the response of microbial biomass, dissolved or-
ganic matter, respiration, and N mineralization in mineral soil to fire in forest ecosystems [J]. For Ecol Manage,
2012, 271: 91 - 97.

INIE, R, BTG . B KT DR AR R I A R SRR s AL R SBR[ ] bRl B2z, 2011, 47(2): 103
- 110.

SUN Long, ZHAO Jun, HU Haiqing. Effect of moderate fire disturbance on soil physical and chemical properties of
Betula platyphylla-Larix gmelinii mixed forest [J]. Sci Silv Sin, 2011, 47(2): 103 - 110.

JOHNSON D W, CURTIS P S. Effects of forest management on soil C and N storage: meta analysis [J]. For Ecol



5536 5 4 fil MR 2 A BT AR AR e AT BB A R il ) BT 5 S 825

Manage, 2001, 140(2/3): 227 — 238.

KOSTER E, KOSTER K, BERNINGER F, et al. Carbon dioxide, methane and nitrous oxide fluxes from podzols of a
fire chronosequence in the boreal forests in Virrio, Finnish Lapland [J]. Geoderma, 2015, 5: 181 — 187.

FRENSF, 5 R, BROGK, S5 JCRaXd bk 1 3G ML i) % e B g 1k Ji [T ). A= 25 2%l 2015, 35(9): 2800 — 2809.
GUO Jianfen, YANG Yusheng, CHEN Guangshui, et al. A review of effects of fire on soil organic carbon in forests
[J]. Acta Ecol Sin, 2015, 35(9): 2800 — 2809.

VEMG e, Tt B, BESL. SO ARAR IR [T ] R3S AR, 2013, 32(6): 1596 — 1606.

XU Pengbo, QU Ming, XUE Li. Effects of forest fire on forest soils [J]. Chin J Ecol, 2013, 32(6): 1596 - 1606.
ALMENDROS G, MARTIN F, GONZALEZVILA F J. Effects of fire on humic and lipid fractions in a Dystric Xe-
rochrept in Spain [J]. Geoderma, 1988, 42(2): 115 - 127.

GONZALEZ-PEREZ JA, GONZALEZVILA F J, ALMENDROS G. The effect of fire on soil organic matter: a review
[J]. Environ Int, 2004, 30(6): 855 — 870.

ALMENDROS G, GONZALEZVILA F J, MARTIN F. Fire-induced transformation of soil organic matter from an oak
forest: an experimental approach to the effects of fire on humic substances [J]. Soil Sci, 1990, 149(3): 158 — 168.
ECKMEIER E, GERLACH R, SKJEMSTAD J O, et al. Minor changes in soil organic carbon and charcoal concentra-
tions detected in a temperate deciduous forest a year after an experimental slash-and-burn [J]. Biogeosciences, 2007,
4(2): 377 - 383.

RBEH, A, XN, SF KRR R AR R Y0 I ILa A r 2 [J ], R34 4R, 2015, 52(1): 203
-211.

WU Junjun, YANG Zhijie LIU Xiaofei, et al. Effect of prescribed burning and reservation of logging residues on soil
organic carbon mineralization [J]. Acta Pedol Sin, 2015, 52(1): 203 - 211.

TINOCO P, ALMENDROS G, SANZ J, et al. Molecular descriptors of the effect of fire on soils under pine forest in
two continental Mediterranean soils [J]. Organic Geochem, 2006, 37(12): 1995 — 2018.

CERTINI G, NOCENTINI C, KNICKER H, et al. Wildfire effects on soil organic matter quantity and quality in two
fire-prone Mediterranean pine forests [J]. Geoderma, 2011, 167/168(8): 148 — 155.

W5, SR, WIE R, G5 KOCE W AR KR AR IR ARAR A 75 W) A 13 C, N, P AL SRR AR [T ] B A 28
it 2016, 27(5): 1359 - 1367.

YANG Xinfang, BAO Xuelian, HU Guoqing, et al. C:N:P stoichiometry characteristics of litter and soil of forests in
Great Xing’an Mountains with different fire years [J]. Chin J Appl Ecol, 2016, 27(5): 1359 — 1367.
PAULLIMOGES E, BLACK T A, CHRISTEN A, et al. Effect of clearcut harvesting on the carbon balance of a Dou-
elas-fir forest [J]. Agric For Meteorol, 2015, 203: 30 — 42.

JURGENSEN M E, TARPEY R, PICKENS ], et al. Long term effect of silvicultural thinnings on soil carbon and ni-
trogen pools [J]. Soil Sci Soc Am J, 2012, 76(4): 1418 - 1423.

213655, RHRI, YT UR. . S R R R AT A R BN () ). 2 A 2 2 . 2010, 29(11): 2265 — 2271,
YAN Meifang, ZHANG Xinshi, JIANG Yuan, et al. Effects of management practices on forest plantation soil carbon:
a review [J]. Chin J Ecol, 2010, 29(11): 2265 — 2271.

YASHIRO Y, WAN R K, OKUDA T, et al. The effects of logging on soil greenhouse gas (CO,, CH,, N,0) flux in a
tropical rain forest, Peninsular malaysia [J]. Agric For Meteorol, 2008, 48(5): 799 — 806.

ZHOU Decheng, ZHAO Shuqing, LIU Shuguang, et al. A meta-analysis on the impacts of partial cutting on forest
structure and carbon storage [J]. Biogeosciences, 2013, 10(1): 787 - 813.

YANG A R, SON Y W, NOH N J, et al. Effect of thinning on carbon storage in soil, forest floor and coarse woody
debris of Pinus densiflora stands with different stand ages in Gangwon-do, central Korea [J]. For Sci Technol, 2011,
7(1): 30 - 37.

SON Y W, YANG A R, CHUNG H, et al. Effect of thinning on soil and forest carbon storage of Quercus stands in
Gangwon Province, central Korea [J]. Jpn For Soc Congr, 2011, 122: 749 — 749.

YL, IR, S5, 55, A RS AR LI M A PR 2 [T]. AR 7 448, 2017, 36(3): 609 -
615.

ZHAI Kaiyan, MA Tingyao, JIN Xuemei, et al. Effects of thinning intensity on soil active organic carbon in Pinus



826

LN /N NI S 2019 4 8 1 20 H

[65]

massoniana plantation [J]. Chin J Ecol, 2017, 36(3): 609 - 615.

TRHLGE. TEF 58 A 2 A2 bR 3 HLBR & i A2 [T ] g Aol B4, 2014, 43(3): 16 - 18.

HAO Kaijie. Impact of thinning scheme on soil organic carbon in spruce forest [J]. Shanxi For Sci Technol, 2014, 43
(3): 16 - 18.

L 0% e oot 2R S R B L1 ). Bl BRI, 2015, 28(6): 892 — 899,

LEI Lei, XIAO Wenfa. Uncertainty effect of forest harvest on soil carbon pool: a review [J]. For Res, 2015, 28(6):
892 — 899.

HU Zhenhong, HE Zongming, HUANG Zhiqun, et al. Effects of harvest residue management on soil carbon and ni-
trogen processes in a Chinese fir plantation [J]. For Ecol Manage, 2014, 326: 163 — 170.

SMOLANDER A, KITUNEN V, KUKKOLA M, et al. Response of soil organic layer characteristics to logging residues
in three scots pine thinning stands [J]. Soil Biol Biochem, 2013, 66: 51 — 59.

Jii, HRAE, TSk AR 228 7 SO0 A2 AR Akl st 4= 35 C it 5 i 52 m [T, wb g Ol B R 27 2 41, 2004,
24(1): 1 - 5.

FANG Xi, TIAN Dalun, XIANG Wenhua. Effects of different management patterns on soil carbon storage of the de-
forested lands in Chinese fir plantation [J]. J Central South Univ For Technol, 2004, 24(1): 1 - 5.

NAVE L E, VANCE E D, SWANSTON C W, et al. Harvest impacts on soil carbon storage in temperate forests [J].
For Ecol Manage, 2010, 259(5): 857 — 866.

KR, XU/, KR, S I e AL A 3 AN ) AR AR 2258 O 30T 7 o S O 1) s I B SRR AE [T ] AR 2SI,
2017, 37(1): 93 - 101.

ZHENG Yong, LIU Xiaofei, ZHENG Wei, et al. High-frequency analysis of the diel patterns of mineral soil respira-
tion under different forest managemen [J]. Acta Ecol Sin, 2017, 37(1): 93 - 101.

VANGUELOVA E I, PITMAN R, BENHAM 8, et al. Impact of tree stump harvesting on soil carbon and nutrients
and second rotation tree growth in mid-Wales, UK [J]. Open J For, 2017, 7(1): 58 - 77.

EICR, RICK, ZHr, SF. ISR B AR Bk R e B IE g i 22 (] ARk R, 2013, 49(9):
79 - 88.

WANG Wenjie, ZHANG Wentian, AN Jing, et al. Variation of soil carbons and fertilities in larch plantation land,
clear-cut site and farmland in northeast China [J]. Sci Silv Sin, 2013, 49(9): 79 — 88.

T U, T O, B, S5 R A AHO0 AZ AR AR 25 AR B At B RS2 [T 1. v s Aol B 52 R 22 41k, 2016, 36
(8): 66 — 71.

DING Bo, DING Guijie, LI Xianzhou, et al. Effects of short term thinning on the carbon storage in Cunninghamia
lanceolata plantation ecosystem [J]. J Central South Univer For Technol, 2016, 36(8): 66 — 71.

SETTINERI G, MALLAMACI C, MITROVIC M, et al. Effects of different thinning intensities on soil carbon storage
in Pinus laricio forest of Apennine South Ttaly [J]. Eur J For Res, 2018, 137(2): 131 — 141.

Vet AR HE AR AT L ST 9B (D], 150 7 50ROl K2, 2012,

LING Ning. The Impace of Different Thinning Tensity on Soil Respiration in the Chinese fir Plantation [D]. Nanjing:
Nanjing Forestry University, 2012.

PAN Ping, ZHAO Fang, NING Jinkui, et al. Impact of understory vegetation on soil carbon and nitrogen dynamic in
aerially seeded Pinus massoniana plantations [J]. PLoS One, 2018 13 (1): €0191952. doi: 10.1371/journal.pone.
0191952.

WU Jianping, LIU Zhanfeng, CHEN Dima, et al. Understory plants can make substantial contributions to soil respira-
tion: evidence from two subtropical plantations [J]. Soil Biol Biochem, 2011, 43(11): 2355 — 2357.

WANG Xiaoling, ZHAO Jie, WU Jianping, et al. Impacts of understory species removal and/or addition on soil respi-
ration in a mixed forest plantation with native species in southern China [J]. For Ecol Manage, 2011, 261(6): 1053 —
1060.

KUME A, SATOMURA T, TSUBOI N. Effects of understory vegetation on the ecophysiological characteristics of an
overstory pine, Pinus densiflora [J]. For Ecol Manage, 2003, 176(1): 195 - 203.

LI Yongfu, JIANG Peikun, CHANG S X, et al. Organic mulch and fertilization affect soil carbon pools and forms un-
der intensively managed bamboo (Phyllostachys praecox) forests in southeast China [J]. J Soils Sediment, 2010, 10



5536 5 4 fil MR 2 A BT AR AR e AT BB A R il ) BT 5 S 827

[72]

[79]

[84]

(4): 739 — 747.

ZHANG Jiaojiao, LI Yongfu, CHANG S X, et al. Understory vegetation management affected greenhouse gas emis-
sions and labile organic carbon pools in an intensively managed Chinese chestnut plantation[J]. Plant Soil, 2014, 376
(1/2): 363 — 375.

R, FIEA, FETF, G MF AP B X AR AR 50 A WURR P g e [T ] 0 ZE A8 2 4, 2013,
24(12): 3341 - 3346.

WU Yachong, LI Zhengcai, CHENG Caifang, et al. Effects of understory removal on soil labile organic carbon pool in
a Cinnamomum camphora plantation [J]. Chin J Appl Ecol, 2013, 24(12): 3341 — 3346.

ZEUE BT, KA . S 53R T R A 005 S ke B ) JE S AR SR AR U A AR HE R S [ . AR 24, 2010,
21(3): 563 - 568.

LI Haifang, ZHANG Xingfeng. Soil greenhouse gases emission from an Acacia crassicarpa plantation under effects of
understory removal and Cassia alata addition [J]. Chin J Appl Ecol, 2010, 21(3): 563 — 568.

WANG Faming, ZOU Bi, LI Haifang. The effect of understory removal on microclimate and soil properties in two
subtropical lumber plantations [J]. J For Res, 2014, 19(1): 238 — 243.

ZHANG Jiaojiao, LI Yongfu, CHANG S X, et al. Understory management and fertilization affected soil greenhouse gas
emissions and labile organic carbon pools in a Chinese chestnut plantation [J]. For Ecol Manage, 2015, 337: 126 -
134.

CHATTERJEE S, BANDYOPADHYAY K K, PRADHAN 8§, et al. Effects of irrigation, crop residue mulch and nitro-
gen management in maize (Zea mays L.) on soil carbon pools in a sandy loam soil of indo-gangetic plain region [J].
Catena, 2018, 165: 207 — 216.

HUANG Zhiqun, XU Zhihong, CHEN Chengrong, et al. Changes in soil carbon during the establishment of a hard-
wood plantation in subtropical Australia [J]. For Ecol Manage, 2008, 254(1): 46 — 55.

IR o, BKR, ZREI, S5, IR AP i iR SEEbRORT - S 2 A 8 R S i [T ). 2R 28274k, 2012, 23
(3): 659 — 665.

SHANG Suyun, LI Yongfu, JIANG Peikun, et al. Effects of the conversion from native shrub forest to Chinese chest-
nut plantation on soil carbon and nitrogen pools [J]. Chin J Appl Ecol, 2012, 23(3): 659 — 665.

MATHERS N J, XU Zhihong. Solid-state "C NMR spectroscopy: characterization of soil organic matter under two
contrasting residue management regimes in a 2-year-old pine plantation of subtropical Australia [J]. Geoderma,
2003, 114(1/2): 19 - 31.

HUANG Zhiqun, XU Zhihong, CHEN Chengrong. Effect of mulching on labile soil organic matter pools, microbial
community functional diversity and nitrogen transformations in two hardwood plantations of subtropical Australia [J].
Appl Soil Ecol, 2008, 40(2): 229 - 239.

B A Tk 45 BT A M R AR T LM LR WAL 1. Ak A2 i, 2017, 41(4): 418 — 429,
ZHAO Ruiyu, LI Zhengcai, WANG Bin, et al. Duration of mulching caused variable pools of labile organic carbon in
a Phyllostachys edulis plantation [J]. Chin J Plant Ecol, 2017, 41(4): 418 — 429.

F IR bR A T R [ b X S AL R B A AR AR AR M (D ] R v AR R AROL R K, 2000.

WANG Yujian. The Effect of Covering and Interplanting on the Soil Physical, Chemical Properties and Growth Con-
dition of Camellia oleifera Young Forest [D]. Changsha: Central South University of Forestry and Technology, 2009.
YOUKHANA A, IDOL T. Tree pruning mulch increases soil C and N in a shaded coffee agroecosystem in Hawaii
[J]. Soil Biol Biochem, 2009, 41(12): 2527 — 2534.

TR, ENT, BT, 5 R 0 E TR R R A R R RS [ ). 7 PE AR, 2013, 33
(5): 627 — 632.

GUO Ziwu, WANG Weiyu, YANG Qingping, et al. Effect of mulching management on stoichiometry of soil C, N and
P in Phyllostachys praecox plantations [J]. Guihaia, 2013, 33(5): 627 - 632.

PN, X, AR08, S5, A HILY) B 5 00 AL 0k bl b ST HLBK 2 e S R 2 e [ ). RS SR S R R AR, 2018, 24
(1): 270 - 278.

SUN Meng, LIU Yang, LI Han, et al. Effects of organic mulching on soil organic carbon pool and soil enzyme activity
in walnut orchard [J]. J Plant Nutr Fert, 2018, 24(1): 270 — 278.



