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Abstract

This study investigated the effects of forest conversion from natural forest to mixed conifer-
ous-broad-leaved forest, Chinese fir plantations and Pinus massoniana plantations on the minerali-
zation of soil organic carbon and nitrogen using an incubation study. The results showed that con-
version from natural forests to plantations reduced soil organic carbon. The mean mineralization
rate of soil organic carbon was 121.42, 95.41, 137.67, and 108.95 mg CO: kg-1d-! for BL, CB, MP and
CF, respectively. Conversion of BL to CB and CF, the mineralization of soil organic carbon was signif-
icantly decreased and the activities of sucrase in mixed coniferous and broad-leaved plantations and
Chinese fir plantations decreased by 17.8% and 66.7%. Conversion of BL to MP, the activities of su-
crase was increased by 71.1%. There was a positive correlation between the mineralization of soil
organic carbon and the actives of sucrose. Conversion of BL to CB and MP did not affect mineraliza-
tion of soil nitrogen and conversion of BL to CF promoted soil nitrogen mineralization. There was a
strong relationship between net nitrogen mineralization and the activities of urease.
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2T 5T DAR AR B AR AT B R AR B AR 3 T SR 14T RRTRAE N TAR. B RMA TR RN THARF T
R, RAZNEFHTERR T RANREEANTHS LIBEVER. E7Hrm. SRRHE: KRR
AR A TR, TIEENBREERE FHE(P <0.05); KA (BL). 4 FEIEZXATHK(CB). BB
FAN AR (MPYFIAZA N TAK (CF) 385 BR300 E %57 °8121.42.95.41.137.67R1108.95 mg
COz kg 1d-1, RARFEFMFEH NS RN THRIZARA THRIIRE IR EE B ERK, BEHNT
BMANTALBENERET HEREREFE: RN R BN FE TR TARRIAZ AR N Tk R B v 1
THET 17.8%M66.7%, ¥BADEIMANTHALEEEEEEENT 71.1%, HEERERENTST8E
PUBRT R B BFE EMRKR . RAETHAEE A RN THN D BT, B Ey Hh#E
ERABETI; BENEAMN, TSR EEEERN; KRB N TH R IREE
WEBMES, EARANTH RIS EE RT3k, LBREEES DBREATLERE
BEEHXKR.
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1. 5|8

FRMIE EE AR L, SRRARMBGEEZ N 861 + 66 Pg, Horf 44% B AEARAR LI A[1]. ARHR
Ao TR AR B 750, R LR BRI E B IR R T [2] [3] [4]. LB T
PO X L R BE . IEHUhAE S RS R, B B XA AR R S W AN AT R R R
KR RSR AR N /25, SREMS . BT, REN TR CE 6933 HAW, HHMK
HOTHIFR ) 36.3% [5]. FRAEH S EEYIHL F3R o AEE . REWSE R AR B, BERm T LA
LBk B & B AL FE[6]. Guo and Gifford (2002) [7]5445 T A A bR I 77 2038 4ot -+ 3843 WA P2
sz, RO RIRMREFEHOAET AR, LI U R N T 15%. MRMEES T80 LA ML
T B A A 3 AU I A R R AR B R . RFFUR A, 2 B RIRMRAUKAE R AR 4 A
TG IR 3 B> T 25%F0 22% [8] [9]. ML SEHIRA R SRR DS MR R kit
TR AR A R Y (00 R T ek 8 O A S 35 84k, AT i 338 S et R A i 25 B[ 10]. ZBFRS5(2011) [11]
MORFF TR BE, AR SR AR T 5 H A AR . WIS MRRK A MRS B AR B R. ESEARAE
Y S EARES M AT E 3 N R, WEACRWE, W HGH B SR8 MR MON S AR MR RIAT AR, E 3SR
TRARSE) 2 N B[ 12] o A FUE HGHTL A8 B0 M 717 15 22 DX B B0 1Ly 1) DR S8 Rl PRI El R 928 i etk 2 4 v R 140
R N TR E RN AR AN THONEE TR G, R ZE W FRE ST T WG RIR M A
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2. MRS 5E
2.1. FAREXER

WEFL X AL T WA I 22 X G AL gL, HiFRALFR Y 119°39'E, 30°14'N, J& T 3 2L #iy 22 S,
X, iz X AR, BRSER A, BKEZ, WFESH, 1| BiRERI, 7 AiRERR, [k
BARH 0 1P BN 3.4°C, S H 0 I PR BN 28.1°C, - F¥)/R 15.8°C, A AR
5774°C, ETFHHIBIAKIE 1939 h, FEHFKE 1613.9 mm, HIEAEIK SR MRAITFELE. 5
X JFEARARIRA R AR, 20 tHED 90 AT, — 843 KAR UKL Fal bR S0 o B RV N TAR . B R A
THRFIRZARNTAHR, 55— RE T RRMRIRRAEM . A RIEBIE . S HE AR — B0 R AR FE Ak
(BL). #FiEiRZ N THR(CB). BRI N TARMP)YFIRZAN TAR(CF) NN R, T 2017 £ 12 A, £ L
R 4 Pk, S ESZ 20 m x 20 m IREHE 3 AN, FEREAFEHL R EE 4 S 0~20 em LR R 4 [F
Hy 4 ANRESTR G, AE IR AR . 4 BB AR LR 1 R

22. ARFZE

T ARE WA 5 7250 13]: FREL 50.0 g KT8 500 mL 167 D, 17 R8s /K& %2 WHC
] 60%, {E 25°CIHIR %M FE9: 15 Ko 00IAEEE 1, 2, 3, 4, 7, 10, 15 KN 10 mL 0.5 M NaOH
TR /N SRR AR 38 HE U €Oy, 24 h JEEUH/NIEES R, I BaCly ¥R & S I ) CO,,
TN EEFEZ~77, 0.2 M HCl 8 B A AT, a3k HCLYHFER V,  [FI DUAS I - 3880
E R AR, 05k HCLVEFER Vo, THEANRMT (L& .

IR B E K[ 14]: FREL 50.0 g KT N 500 mL ) Ef AR, R 123 5 K B 2 WHC [ 60%,
FE 25 CIEEAM FREFE 15 Ko AAES 1, 2, 4, 10, 15 K2 HIERAZ(NO; -N) A A% (NH, -N)
i, LHENH] -N RSB FRE - Sely i ekl ;s 13 NO; -N SR SLEIFRI - Aok
EE[15].

THEE LR F B AR TR AN AGE I s RIEAECR AR E YL IR e Z0ENE s 13 pH ERAK
BRI LK = 1:5). TIEREREEEE R 3,5- Rk MR L R g [ 16]; AR EEE MK SEm)
FE ik 17]; 3 A Ak SR v BR A0 2 v S [ 18] AE AR MR IG AL M BEAT 10 328 CR 2 AN 23 18 )2 ) T
YIRS, IS H RIS E, 105°CATH, 70CHT, TR E, BAREDHIIIGER.

Table 1. The basic properties of the four different forest types
= 1.4 PR E AT

Pt 2 A N I P 5 g2l Fh
BL 25~28 a 70% 16.7 cm whE. AR, HRX
CB 25~28 a 70% 16.5 cm TR KM A BER
MP 25~28 a 75% 15.9 cm L=
CF 25~28 a 70% 15.3 cm UEZN

VE: BL: KAAFEMAK Natural broad-leaved forests; CB: %1 [#VE2E A\ T4k Mixed conifer and broadleaf plantations; MP: A A T4k Masson
pine plantation; CF: 42K A T4k Chinese fir plantation. T[Fl.
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2.3. BIRabiE

+1% CO, BB (mg kg ") = 1/2(V — V) x N x 44
XA, Ve A RE S T NaOH Y3807 F bR HCL AR A (mL);
Vo: ¥ 28 25 [ 5256 h NaOH V3BT FH 1 bRilE HCL 7R (mL);
N: HClEW Y5 ) B (mol L™); 44 A CO, JBE /R Ji (g mol )
PRI LB (mgkg ") = (NHS -N + NO;-N);, — (NH] -N + NO3-N)z,
L, (o NEEFREREG  ARFRE 1R,
RN ERmg kg 'd ) = RN L EE IR
2.4. BIEGeT

KH Microsoft Excel 2010 A1 SPSS 18 B AF#EATHAE St it 70 #fr,  BIZR P T a8 08 = IR R (10144
fH, R RRERTT Z 0T LA R B AL 2R, B KT BEN a=0.05,

3. ERESH
3.1. FkEEyt IR E A R

W 2 Fiow, RIRBEHREROAE RS AT AR, DR A TR AN T, HEGHHSER
/P <0.05); SRS ELE NEEYE, HAHZ ERAEZEP > 0.05); 13 pH %A EEEL. K
SRMREE I N N AR, JEVEPIBIAT 2 5 2 kb (P < 0.05).,

3.2. FAFEHE TIRAHERET LHIR

WE 1a)FR, PR LA MU IO R 28— BU0 B, 55FRIFE1 1~4 K CO, Bl
HARRE N W 4 RERFREW, CO, BBMIHBLB TR, RN, KR, EREERA
THhR BRIANTAR RN TR PRI 5308 12142, 95.41. 137.67 F1 108.95 mg
kg 'd™, RERMREEA A B TR SN TAMRRIAZ AR N TR L5 HURR b 2 835 A, Bk N D R AT
WAV g R B2 LT,

FrFRBe A, RAREE AR, BHRETRAS AN AR, R A N DA AR N AR LIE CO, RIHFIES
52A 1250.64 1001.8. 1404.14 F1 1141.63 mg kg ', KARFE M E O NE RS N TR AN TH A+
1 CO, Bt HEBURE B3 AR, oD B ia N TA 3% COo, BitHtE 524 T (& 1(b)). 4 Flobkh 1%
BHURA ALBETE) CO-C & & GRS ER LB AN 1.62%. 1.61%. 2.98%F1 1.94%, KIXE
AR oM VR RS N TARRIRZ AR N AR, HO B Lb il 8T K 2 AR, oD Ak, Hpmcth
i 5225 39 (P < 0.05).

Table 2. Soil physical and chemical properties of the four different forest types
7= 2. 4 Mkt I ECRIB M R

MHb 2T HHB (g kg™ 2% (gkg™) pH Y (thm2a™)
BL 21.08a 1.74a 4.63ab 5.25a
CB 17.01b 1.57a 4.37b 4.15b
MP 15.59b 1.62a 4.36b 4.37b
CF 16.01b 1.45a 4.67a 1.08¢c

e FISIAE 7 RROR A FE M) 2 8] 2 5 53 (P < 0.05). R,
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Figure 1. The dynamics of soil CO, fluxes (a) and the cumulative CO, (b) of different forest types during the incubation ex-
periment

E 1. RNE#R S TIE CO, BHURZ (a)F0 CO, 2 BRIE (b)MEASTL

3.3. FHEEN R RS EMFET LERIRR

s 2) iR, 4 FopkHh 3% NH; -N & 2558 7R (Rl p BN 0, EEIRA W, 4 Fiobkih 145
NH; -N S EIFN: ZARNTH(123.57 mg kg') > RERFMAK108.53 mg kg " )> B AN TH(106.52
mg kg ) > &1 B IR2E A THR(98.76 mg ke ™), A5 A A T bk F38 NH, -N & 8 &35 55 T Hoflh 3 F b4 (P < 0.05).

i 20)Fs, R HRR, EFRRRE N TR, 5 R N THRAFZA N T LI NO; -N & &2 i
iR 1 KM 5.59. 524, 7.95 F19.35 mg kg ' HINF] T 12.62. 9.94. 16.80 fil 1822 mg kg ', HHEIE4h
W, BAMLENO, N &&fm, (HAMHZ MKEREER.

HIETHLEH NH] -N F1NO; N 41k, o NH] -N 25 R 3 B RS, k3% NH) -N &
BT S R A BB, WS 3()fin, ERFRSE, 4 Fobkih H3EEHU A & B 7
TR T B TE, EREIRESA, 4 FhbkHh LN S EIRF N AR (141.79 mg kg ) > BREMAT
R(123.32 mgkg ) > RERFEMHMR121.15 mgkg ") > EHFEEAE A TH(108.69 mgkg ), AN T 3L
P /03 T HoAth 3 FPdk 42 (P < 0.05).

W 3R, REFRMIEAZ AN TR 0 R e, N 8.99 mg kg 'd ™, RARMEEH A A
MRS B R R T & FORE RS S AR, L8R E ol 2 TR, ARk RE
KFo

3.4. FEFEH RS, BRI SA SRR

W42 3 fiow, FARFEM MR BN R AS N TARRUAZ AR N AR, 33 RERE S I 535 T FR(P < 0.05);
BN AN N ARG 338 R T R B B NP < 0.05) 0 RARMRIL N AT R R A N THRAIAS AN AR
T REREBGE 1 ) T BE T 17.8%F0 66.7%, ety Ey A N TR LI RERERG S I T 71.1%. 4 Pk
S IRBGE VAP B35 22 57, RAAMEL I D A N TARFIAZ AR N AR, I IREE PR B33, 4
AT 156.1%F0 429.6%; 4 NEH RSN AR, IREGE I 28NS, HREREKT. 4 bkt
T E AR A B R R

W 4 FroR, 4 TR 3 HLaRER . B0 A A S B VE A I o BT I 45 AR W], REREBEVE It
EHENRT B R AL R ZE KR RP < 0.05), BREGEMES H38% N G RZENRE ZEHRKREP <
0.01), TAMME BRGNS TR A R A T A 2 [A] 35 T 32 3 AH 9 (P > 0.05).

4. Wit
4.1. FHREHR T BAIRY LA
RRMREE W SEOH I 3050 A i ETE S R A A, BEEW T AN, RS R
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R 5

AL R . AP S REH, RIRMWE WO RS N TR AR N TR, 3G (s R 52
BEAIG, BEFRBANRA WL LR CO, B N RE T 19.9%F1 8.7%. RARMEL 0 N TARZ -G M1
WA A 2 N R R R E A LR U A 1) AR S = N FE[19]. ARRFFF, RIRREH 4
NEFFETRAS N TARRAZ AR N TR, I LR S & 7 AIFEAK T 19.3%H1 24.0%, 3G HUBRAE A HLERE™
Y, HEERRSSEIBY LR R K. 2) BEMEERD . RFed, KRB A TR
G, RTEVECEY R T BIE2010) 20]KIMRAKESCHN TG, H EEEDEERD> T
13%~50%, TIEFIRIFUIFD T 24%~62%. 3) TIEEGEER) TR LIRS A VLR M. AT 1
M F AV, R LR BRI R BRI R 3R 2 —[21] [22] [23]. BEFEBGZ A HLERT (b id f2
(B B2, X I LR S & R R R [24] [25]. ARFITH, IEENURE iR 5 i
FEMEREE Z RAAE R E MR R, L, R HOET RN TAHRARZ AR N TR, TR pE RS
PR E TR, RSB IEAE NN EE N EEZ —.

ARRIG T, RER L 3R T A N AR, LIEE LIS RAAE Y S8 B R, (HEER
6] E B WL 1L CO, B RiPRE AR R 1 12.3%, 1X—J7 T il fg /e R D R N TG+
RS T BT R TR dhAh, LRIV LR CO,-C L LB FR7E — e (Al Y, 13
HHUBH LBU CO,-C & G HIEA YIRS BRG], £ LA YR L R ) BB R TR bR . TI1g

150 A 30 1

() b
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AO‘D —a—CB "é) —&—CB
g = 20 9 —&— MP
i 90 —A—MP 1
gﬂ —*—CF %ﬂ 15 A ¢
+' 60 o
; S 10

30 A 5

0 : : - - ) 0 . .

0 3 6 9 12 15 0 3 6 9 12 15
FEFRIS IR)/R BRI R)/R

Figure 2. The dynamics of contents of soil NHj -N (a) and NOj; -N (b) of different forest types during the incubation

experiment
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Figure 3. The dynamics of contents of soil inorganic nitrogen (a) and net nitrogen mineralization rate (b) of different forest
types during the incubation experiment
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Table 3. The soil en enzyme activities of the four different forest types

= 3. 4 Tkt IR AR

TRk SR EREREE ME(mg g th ™) MR (mg g 'h ™) i A S PE(mg g 'h Y
BL 0.45b 0.06¢ 0.14a
CB 0.37b 0.10bc 0.15a
MP 0.77a 0.14b 0.13a
CF 0.15¢ 0.29a 0.19a

T b: FIFIAE T RERIR A F b ) 2 [8] 22 57 5 2 (P < 0.05)

Table 4. Correlations of enzyme activities with mineralization of SOC and nitrogen (n = 16)

4. DREGEM SR, BV HERHEXME0=16)

BEtEmg g 'h ™) B R mg kg 'd ™) N ™t 2 (mg kg 'd™")

RERENG Y =0.0088X — 0.5844 (R* = 0.4355, P < 0.05)

JiR P > 0.05) Y =0.0832X — 0.5170 (R* = 0.5176, P < 0.01)
I E AL A (P> 0.05)

FHUBE (BRI COLC 4V e B MK AR B E I 7 A B AE 7, 0 B EL IR, %W 8
B SRR, Rz, MIEBRREARTE026]. ABFA, FARREN eSS D RN TH, e e
PLBEIHY COL-C AMIRELHIE BRI, BRI, FAR B BREEH T R N TM A - e B 38 2 5
S B o

4.2. FHFEGNTIREN AR

TP B EE AN EARIESEAE, GIERLIUELT AR A A F A5 e et R
WA F A BRI o B2 H IR RR FAL LR P B BRI [14] ABTFT, RARFE bR
Bt FRSS N TR S BAA N AR, 3 R O R B KA R 0, RO AR N TR, 3%
RV HER B ET . BRTENES ERIE) AR EMR KR, HEEERES (L Ry
JRFAL BE R A M A G I HE S [27 ] IR I B e S B ) B M IR 2 — e I PR AT U R R+
BRERDL28] [29]0 ABEFTH, 4 Rk L3 N B LR S R IRARBHE 1 B 25 A%, AR N TR
R 5 S 2 T A 3 bR 3, 3K S AR N AR 3 0 Uk 2 0 3 v T At 3 FobR A3 O 45 SR — 3
R SRR 1 1) 2 2 T B A HEAZ AR TAR A SRR I ) B2 R R (BT, RIRE
R BT R TR AN TEARAN S R N K, AR P )RR B 25 80, 2R RAE 2 MRy i 3
B A RS ) B G, X R S 80N LS B R AR R — A BRI R, IR
B AAL AR H e R R —

5. &t

1) KRR MR OB RSN TR AR N AR, H S WU s 3 2 35 F A R iy
RN, AN CER R E T, SEA IR R CO-C S8 a8 AN S R
BRI, IR B AE S .

2) RIRFEW BRI B O BT e TS N TARAI By A N AR, 3 W (ol R A B 528 Fedonts
A, HIF R R R E N, RUIRIREE A HOUARN TR, IR AURRE ) B2 .

3) AR R BRI B o At e T S8 N TARAIAZ A N MR B s 1 S 25 T B, e o o R AR N AR
B E S 25 T v, TSR RN A LR s A 2 ) SR 35 IEM DR AR AR R AR EL o N AR
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b SEAR S PR RGNS, RN AR SRS PR R 2 T Al 3 Ao, HSRRMEE I SR
iR R AR AR

E&WE

W LARROR 2R 22 AR BB 0 H (2013200040).
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