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1.1 i ERHEER

2011 4F 11 H 78 K Aif K 4K T 38 IR A AR (8L T R
F717.1 hm®) A5 12 £ 20 m x 20 m 45 AfEHE , 43 5
B4 0 P1 ~ P12, R A Ml 1978 4F 2438 i $44% 5
W, F7 AR 2 B A Kk ( Castanopsis carlesit) | 5] B 3%

( Castanopsis fissa) . Afaf (Schima superba ) %5 , DI K kif
A n B, KO R 19.7 m, 4R 13.5 em, B
2 650 #k hm ", bk T B B2 A5 1 5 ( Tricalysia
dubia) T % F (lles pubescens) . FH [& M L %] ( Ttea
chinensis) | {5 1§ 48 4 4 (Ardisia punctata) | Ji G Bk
( Woodwardia japonica ) % . K I A Mk + 3 Fe A 4
B 1,

®1 RERERTEER

Table 1  Soil properties of the Castanopsis carlesii secondary forest

+2 o AT e HRE
Soil layer (cm) o TN (gkg™ ") TP (g kg™ ') TK (gkg™ ') Bulk density (g cm™?)
0~10 4.40 + 0.05 1.74 = 0.17 0.15 = 0.04 42.27 = 11.09 0.95 + 0.03
10 ~20 4.40 £ 0. 11 1.24 + 0.50 0.14 + 0.03 51.66 + 12.27 1.04 = 0.03
20 ~ 40 4.30 + 0.27 0.61 + 0.01 0.11 = 0.05 48.62 = 15.67 1.20 + 0.06

2011 45 12 A X% P1 ~ PO ik 47 B8 £k, ROl 3k )
T, 7E 2012 4 3 B KX P3 ~ P8 £ 1 (1 SR A4 R 4%
Y 347 K & (Prescribed burning) , P1 P2 Fil P9 & 4%;
Je AR B SR AR A W (87 R AR B SR AR, Logging resi-
dues retention) , P10 ~ P12 {88 %} B AL b (RN B
%, Control) , 2012 4F 4 H 7£ K L& ¥ Hb 4 Fh 4l AZ K
FIK A — 4 A= G, o B R AZ K 4 FE sty PS |
P6 % PT,FpH KA 4 1 R b P3 P4 P8,

1.2 SEI§i&IT

2012 F1 2013 4 9 H K A) 43 B X5 Bk bR
IR BA SR AR 10 B A B o R b P9 ) BN AT S AR
FECREDSFEHBEC O A5, 40 0 ~ 10,10 ~20 A1 20 ~
40 em+ 2R A, MHAE IRITH ML E

FE X B KRR RN B R AR 3 Ak B 43 55 4 g
AFRUEREHL HRE4S 0 ~ 10,10 ~20 120 ~40 em +
FERA . —#0 A S KT T 4 Ak b S
— B it 2 mm G T 0 AR 5% 5L 5 R0 AT
A HUBR A 4 A B R I E . BORE— A IS
AT HHEA MU b 35 32 90 56 .+ BT IR
6 SR FH B W M 3 L T 2012 fIT 2013 4R 10 A it
PP, BERHFEE S A o BUFEAR Y T 50 g T+ 1
SRR S R K R RE K R ) 60% |, SF-
7£500 ml 7O R, A AR AL R A 3 OWR, CE T
25 C ARG IR h e E AT 1 JE A BURE %, 16 + 1
PR IR BE R T Ra e . TS R 4 R, W O g
10 ml1 0.5 mol L™ " (%) NaOH , it & 467 1 i, Wk
B CO, . FHRIE FETE 5 % BT, kL ik & #F 25 C

AR A R R IR . S d R, B RO, FH AR
ERE SRR BRBESE B, AR 2 h, B
W, HEAT R — WG 3R K IO R SO, A S ml
1.0 mol L™ ' 1% BaCl,, A 0.5 mol L.~ "k 1R i 2
E CO BT . Bi R, A Hlax (SOC) >k H]
B B LR 73 B (Elementar Vario EL II1) il % ; #] %
PEATHLERCR ] 2588 7 /KR $2-TOC Jp B AL I 5 5 AR
Yy A= Wy iR T S8 05 FE 2% -TOC 23 B 3G 5
1.3 HiEAahE

T A B s Ge v o3 i B T SPSS 17. 0 )ik kAT,
i1 Origin 7.5 A&, R B K J5 22 53 7 (one-
way ANOVA) K 56 A [ 4b 24 ] + 5645 HLAK A0 1k
it DL AT BU AR W AR e A ] AT BB 22
SR da P2 M Il I A R Ay A A ALk 3R R
Wi S LIERTROCR,

2 4 R

2.1 REMRBREDLEENTIZEFINHRT L
KE 6 A H Ja X B BRI B R AR A RO ~
10,10 ~20 120 ~40 em + )2 - HEAEH F7 71 20 d B
R, R bR, RS 40 d 571k
HORAHXT AR (B 1), &3t 60 d iR Z 5,0 ~
10 .10 ~20 F1 20 ~40 cm 4 JZ X HE MK b 1 5845 Pl ok
R b R T KR AR B R AR AR, rh
X REOAh B4 2 4 i A K BE A B 101.6%
67.8% F1 76. 5% ; {4 8 KA &5 81.0% .50.3%
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1 4] RAH A KGR

AR A W 0 - A HLBR 7 16 ) 2 ) 205

F149.3% ., b, Of B SRAR W AR b 4 38 25 12 2 A L
VLAV IR RTE N e @ .U L8 L8

Kobe 18 A~ 5 X B R R R B R AR ) A Tl
0 ~10.10 ~20 120 ~40 cm + 2 +HELEH; F2 1 15
d g bR, B LR ARG 45 d 97
LA XL (B 1), &3t 60 d EFRZ G,
0 ~10 em 4 2 - A Bl 20 1k 5 3R 90K X ]

> PRERAY > Kb, I B =Bk B3 2 5] 2
HARHMER (p < 0.05), b iRAR 3 55 5 452
KBEFVE AR £ 117.9% Fl 28.3% 510 ~20 Fl
20 ~40 em +JZ A HLAR RO 1L R R BN R
KAy > XRE > JObE O BEOR Aoy b B i) Akt
WA K Be% 21.9% (31. 6% Fil 70. 5% H1 70.3% , =
R b B 5 2 [R] R AE A R 5 2R S (p < 0.05) .

k64~ H 6 months after the prescribed burning

1600, 500 - i
L 600} &S
0~10 cm 0 10~20 cm 20~40 cm g(%f
o Tt T et T
= ;{o/g 400 | ¢/¢/¢/ 300 ;;/#r . Lk AA
= 800 / ol | A A 9@
£ ~ ,‘/f: 00r 9 kA #/# # w0 o ;“:ﬁ 4
i et o /,‘/A‘ 200L /Q A e /A 4/#’, i
£E a0f o }x" o s /Q/T" 00 O ae
Z 38 2/"( 100} ///Af‘/ d }.V'
g § ol .t v o 0 ?Q .......... 0 ‘4 ...........
%5 k= kB)J5184H 18 months after the prescribed burning
g S 800 - i 500 .
7] N A _A
Hg100r  o10em 4)(#0 10~20 cm /L‘* 0l 20-40em LA + !
E 1200} /O/CP PO Ak Q/Q%T(% At s ’#"O
O ﬂ,c/ ",A/" ) / & 300+ i A7 %i .
800 gk A0 q pe s +ee A7 l/gig/ --e-?
I W/R . }Y 200k /é .é/# e
/ o Ae "
0o 4 gaee T mp e oo} (¥
o® -4

||||||||||||

0
0 5 10 15202530 35404550 5560

0O 5 10152025 30 3540 45 50 55 60

00 5 101520253035 404550 5560

F2 %W} Duration of incubation (d)
~O— MM Control —@— kg Prescribed burning A~ {REIRMAA) Logging resuidues retention

1 kg6 A A 18 A A, AR AL BEA HLER 2R 1 ik Bt 15 57 1 7] /9 42 4k

Fig. 1 Cumulative SOC mineralization changed over incubation period in different plots of 6 and 18 months after the prescribed burning

2.2 NBEMERBREDLIEL F£R1E

TUHER

Kope 18 A~ H Ja A X F 1 AR i+ A ek R
By fb i =M 4 2R AR -8 (F 2),
kb 18 A H G, X HE AL BE O ~ 10 em 1 10 ~20 cm
T A PR L W R T 1 AR B R AR L
20 ~40 em L2/ TR FRT BRI ;K
PEAL B 0 ~ 10 em + )2, kHE 18 4~ H J5 iy BRE-
fof W /NF 1 AT BB i, 10 ~20 cm Al
20 ~40 em KF 1 4FJ5 09 2RF fE &, Hh 10 ~20
em AR EZERF,20~40cm L ERAREFET; K
P18 N H G Ik B R ALY AL PR + 2 0 R A i
HRERT LAET R &, % L2005

TEFVR

57.0% 112.0% F149.9% |
2.3 NEMRBREWMAIE 1 F077

hHERHNER

KpE 18 A Jm B8 1 AF T AY 4 3 i A8 23 AL
Bt AT Ak (&0 3) o LA ALk, R 0k B R )
AbFE 10 ~20 cm 20 ~40 cm %A B FA4 40, Ho 4
AbFRAA TR T HEA LB A T BRI ke Ak 3
A TR A YR Y R YA T R T B R
TR A R A 2 A L ZAHRAT 2 T ke 18 A
Ja, =R A A LR AIE AL A B T
o M CKBEFIOR B R 3 A 1 A LAk
ARAEAN 3 A W A W e N AT AT BILBR S A
R VR i

ELESSE
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R A KRR B SRR A W0 e PLBR T Ak 1 R
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2.4 ZMANKRT LK LERTF

Kbe 6 A~ H (18 A5 A Pk R i
SR Y A Wy i L RT s PR A BILA DL K A HIL K
ZIHEAEEMLERIEXR(F4), FRMAED
Ak TR PR DL Kt A PR B AR S
WE W L IEAVR AT, kb 18 AN JE, 1k
Zat 60 d A HLIRE LT IR Z 05, B K AR P O ~
10 cm F120 ~40 em + JZ A W A= W & ik A3 35 i sk
(F2), HALHAA )2 0 A P A= Py i fse A mp
Vo A LB 34 A N R R B R B, = R Ak B AR

A= R B 0 T R B LR 29. 0% ~ 63. 5% 5 ]
AP T FEIEEN 7. 5%~ T76. 1% , {3 8 R ¥ b
FHO~10 cm .10 ~20 cm 120 ~40 cm + EM4Y
)R> ) T B 63.5% (46.5% F1 48.7% , v V%
A BG4 R B 76. 1% .39. 1% 1 34. 7% , %5 %t
HEORJCRE AL PR BB R, X — B R fE 35 57
1 AR PR A HIL AR AR A B IR B W B A )
IF A= -t AT A SE R A A 7R, OF LR €O,
X ok AR 1 W R PO PR AILBR R A BLIR B AR Y
B, %A HLBR A A DTk H

kJ#JE64H 6 months after the prescribed burning

.

1600+ =045 . i W
1400 | p=0018 " 1400 | p<0.0001
1200 F 1200
1000 | . 1000

800 | 800

600 | 600

1600
1400

=074
p<0.0001 i

P,
m £ 400 o . 400
S| a UL
2§ 200 T 1 1 1 1 1
= 8 100 200 300 400 500 600 70! 4 8 12 16 20 24 2 8 2 16 20 24
B& g k25184 H 18 months after the prescribed burning
§‘§1800- 1800 1800
T ol60f =o0s5" 1600} r=071 " 1600 =078 "
i‘ﬂj % 1400 F 1400 F p<0.0001 - 1 400 | P<0.0001 -
£ 1200 1200 1200
E 1000 1000 1000
© 800 800 800
600 600 600
400 400 400
2000 € . 200 ™ o 200p~ ®
0 300 600 9001200150018002100 O 30 60 90 120 150 18 6 8 10 12 14 16 18 20 2
MBC (mg kg') DOC (mg kg") SOC (g kg')

B4 kb6 A I8 ARG RRE e 5 HEY A Yo TR A HLaKk K A HLER I 5C 5
Fig. 4 Relationships of cumulative SOC mineralization and MBC, DOC and SOC 6 and 18 months after the prescribed burning

R2 BHRUEMENENERMATBREENRNEN

Table 2 Contents of microbial biomass carbon and dissolvable organic carbon before and after the incubation

MBC (mg kg™ ")

DOC (mg kg™")

b 3 B
Treatment S B Wi HE e IR
Before incubation After incubation Before incubation After incubation
X He 0~10 586.2 +61.5a 403.5 +5.0b 111.6 +£36. 6a 103.2 £18. la
Control 10 ~20 458.2 £109.7a 306.3 +65.2b 52.9+7.7a 60.0 £5.3a
20 ~40 362.9 +89.3a 257.8 +93.2b 22.0 £2.5a 13.0 £1.0b
kg 0~10 377.7 £27. 4a 416.2 £36. 6a 125.0 +£25. 2a 30.4 £8. 6b
Prescribed 10 ~20 492.5 £39. 6a 351.4 +21.2b 28.7 £4.04a 14.7 1. 1b
burning 20 ~40 197.8 +68. la 297.3 +14.4b 22.4 +£3.38a 10.3 £2.3b
TR AW 0~10 1 608 £297a 587.5 +115.5b 155.2 +11.5a 37.1£1.7b
Logging residues 10 ~20 1112 £96a 594.7 +111.3b 86.0 £7.6a 52.3 £10.2b
retention 20 ~40 781.4 +93.2a 400.5 £28.1b 16.8 £1.2a 11.0 £2.0b

NG FREAS R s 85 35 BT R WA Y A Y w ok A nl A ML SR AE p < 0.05 KF 22 5% 53 Note: Different lowercase letters mean sig-
nificant differences in MBC and DOC content at p < 0. 05 level between before and after incubation

http : //pedologica. issas. ac. cn
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A GE 45 S 2 5 0 5D T B R R BT 5T 7 K e
3 W ® J5 6 AR 18 A H S BURE MEFT B 7250, Mk e )

3.1 BHEMEAEENBT LR

S Ak B G T R E A ok A HLBR
BRI TR S WA BLBR 1 . A 5T 3 0 s
BRI, A LR S R B E AR
L S BORG R T8 2 (5 R AR TR AW ) k%
BRI KR 0 ~ 10 em A HEAT HLEE K BB
PEREIR T 6. 64% 5 1 —4FJ5 , #2 K 4 kM i 2k A
HURR 57 15 283.9 kg hm ™ * JE AR H g 15 4517
Baird 2" (B2 2 01, 1L S bR K BE— 4R R T
Tl R A0 T 1R R B A BIL B O R BE S 3k 280
kg hm ?,0 ~ 60 em + 24 Hl Bk & % BB AK 25
thm ™ * ARBFSEH kB 6 A H R 18 A H 5, kbeib
P SERE 0 ~ 10 em FE X HE AL BERE AR T 6. 0% I
1.9% , kB 18 MHFERZELHE 0 ~10 em Kk 6
ANAJE AN T 15. 6% | J5 B 2 - A LR TE
S i AR T KRR R A AL, R A R R 1
BLBREE 3R CO, I CO 25 SR HE A KA, R
Ay SR N SRR E R e K e g
W, M TR TR MG, R K LR RS
HON T Ak A HLRR B A2 % 00 3T A% e A [ B i
TB R B S, b R R A T B
WS, I0E T A LT S i 5 F HLAE L TR S AR AR
P, KB 3 3k 94 9% 0 kG 96 240 AR 19 A HL sk
B A

AL IR b BRI IR B FE S, A L
B B AL ik 3 (K T X P AR B OR £ b B, T
B 2 K S b B ML B AR N - 4 B A L
B ATV MR HLBR R o A 0 A W B B B L
HHLRERIE R (B 4) T K BEFEAR T 54 L
B¢ T AP LR R AR W AR B A B i (1R 3)
7] i e (5 R 9% 400 314 B 5 L, 35 A AL 0 R 45 1 it
I 2 A, OB AR R AR T S B AR O
HoK Bt s T 4+ UL W REVE A BT 58 3 W e
7 - 49 2T T A A i AR A b g o e o
KB IEAN T R B A3 A A (SR ) TP
B2 [ 2 1 B 0 i - A LB L B . Tan
AUV Y 2 WD AR AR AT B R P, A IE B (B
e kB ) b e s, wb T R LR, M
T AT HUBR T A e A AT . SR T s A BT A S
B RE 5 1 - A HURR 0 Ak R, R R D R ok
BT , DA S I R S o

% 7 S92 50 (R ) B A KR TR R W ek W B Ak
2 14 R AE B 1) s R i O /0>, DK T 3 A WL A
3.2 BEEREBEXZFKDLENLTEFNT K

sk

ke 6 A~ H 18 A H G PR B R AR W) A LA HL
fie BARD b 3 KT KR AL B, JF HLAE JBe 18 A
G AR BB R AR b3 10 ~20 20 ~40 cm A HLAk 2
R f: 3 KT X A Ah B, AT RE 4R R R AR 4 b
FEAT HILR 2R P A 0 e R RT3 MR A LA 1 A
mA K, AR, kR 6 ASHM I8 ANHE R
FACYIAE P - R )Z 0 ~ 10 em A HLUBR & & 53 1] 48
REALFRIE AN T 15. 6% F1 25. 0% , %8 J e b B 43 51| 34
T 23.0% #128. 4% 3% 1] BE S P oA SR AR TR Ak ) 2
ARl A 3 A LT R SR 2 1) B R IR, SR AR X
ik 53 R MR b R AR R U5 [ B AT b XK
IR G R8T VR T W) A B D, A B R T, %
X IR N2 18 AN LUG I8 7 90 o i il ad 12,
AT AR AR T A R R B T U i B, TR
I AR L P A 2 I R B, 8 4 il AN I VS T AR
JEE RS REVR AN LIRS AR s A0 B R, +
S 1)y P O A (R AL R D) | 4 T HE
BN IR A LT 4 0 0 U D P R T A K AR
AR R AR B R A K, RS T A A B 1
RS L BA SRR I, RO B SR AR
AW LA N RE 8 0 35 38 i 1= 58 b nT i A ALY
TR e T e W, B AR AR E R R — 4
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EFFECT OF PRESCRIBED BURNING AND RESERVATION OF LOGGING RESIDUES
ON SOIL ORGANIC CARBON MINERALIZATION

Wu Junjun  Yang Zhijie" Liu Xiaofei Chen Chaoqi Huang Yongmei Wan Jingjuan Wang Xiaohong
( College of Geographical Sciences, Fujian Normal University, State Key Laboratory Breeding Base of Humid Subiropical Mountain Ecology,
Fuzhou 350007, China)

Abstract  Soil organic carbon (SOC) plays an important role in maintaining carbon pools in terrestrial ecosystems.
Any of its subtle changes may cause great changes in the environment we live in. Therefore, dynamics of soil organic car-
bon mineralization is an issue of great significance in global climate change, because SOC mineralization plays a critical
role in regulating CO, concentration in the atmosphere. There are a number of factors, such as soil temperature, soil struc-
ture, soil moisture, characteristics of soil micro-organisms and microbial communities, as well as quality and quantity of
the substrate, that affect mineralization of SOC. However, human activities are the factor that may generate direct impact
on the above-listed factors affecting SOC mineralization.

In China, especially in South China where there are rich forest resources, silvicultural activities have a history of over
1 000 years. Although traditional silvicultural activities, such as clear-cutting and burning, are easier and faster, they
cause a substantial loss and redistribution of soil organic carbon, while only trunks are harvested, leaving logging residues
in the field can increase SOC content in the soil. Studies have been reported all over the world on SOC mineralization in
forest soils, but little has been done on impact of silvicultural activities on SOC mineralization, especially at the early
stage of silvicultural activities. This research project is oriented to explore effects of management of logging residues on soil
organic carbon mineralization at the early stage of the silvicultural activities. The Chenda Town Forestry Farm in Fujian
Province, Southeast China, was selected for this project. The farm had a tract of 36-year-old secondary Castanopsis carlesii
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forest, which was divided into three plots. Clear-cutting was done in Plots 1 and 2 with logging residues burnt in Plot 1
and left intact in Plot 2, and Plot 3 still had trees standing as Control ( without clear-cutting).

Soil samples were collected from the plots for incubation to determine mineralization of SOC. The first sampling oc-
curred 6 months after burning of logging residues and the second did 18 months after burning. The incubation of soil sam-
ples lasted two months, each time. Though the two incubation experiments, results show that.

1. Management of logging residue managements had a significant impact on soil organic carbon mineralization, mainly
through altering quality and quantity of the substrate.

2. After two incubations, Plot 1 was obviously lower than Plot 2 and Plot 3 in cumulative SOC mineralization in all
soil layers; however, after the first incubation, Plot 2 was significantly lower than Plot 3 in cumulative SOC mineralization
in all the soil layers, while after the second incubation, Plot 2 was much higher than Plot 3 in cumulative SOC mineraliza-
tion in the 10 ~20 e¢m and 20 ~40 c¢m soil layers. And what is more, in Plot 2, the cumulative SOC mineralization after
the second incubation was much higher than that after the first incubation or 57.0% , 112. 0% and 49.9% higher in the
0 ~10, 10 ~20 and 20 ~40cm soil layers, respectively. However, there were no such variations in Plot 1 and Plot 3.

3. After both the first and second incubations, Plot 1 was 6. 0% and 1. 9% , respectively, lower than Plot 3 in organ-
ic carbon content in the 0 ~ 10cm soil layer, but Plot 2 was 15. 6% and 25. 0% higher, respectively, than Plot 3. In Plot
2, the contents of dissolvable organic carbon and microbial biomass carbon in all the soil layers were significantly higher
after the second incubation than after the first incubation, while in Plot 1 they were in an opposite way.

4. Cumulative SOC mineralization was in significantly liner relationships with the initial contents of organic carbon,
dissolvable organic carbon and microbial biomass carbon (p < 0.05), indicating that the latter three are the major factors
affecting the former.

5. It can be concluded that the management of keeping logging residues in the field after clear-cutting is superior to
that of burning the residues in many aspects at the early stage of silvicultural activities, for instance, it can raise quality
and quantity of the substrate, and also raise the soil organic carbon stock.

Key words Clear-cutting; Prescribed burning; Logging residues; Soil organic carbon; Mineralization
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