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W OE R UK AR X 40 ZARAER AR BUAM I RAR IR R YT TR B (Residue
retained, RR ). 74 ( Residue removed, R ). kg ( Residue burnt, RB ) ZbBH, FEAZ A =4Ef5 AR 12 (0~
10 cm 1 10~20 em ) I BRI 7 A CHRE I 5T . S50, (1) RR AbFE & 2548 i -+ e Bk
KA R F i, F 0~10 em /2 RR ACEE AU S (24.74 gkg!') BERT R (13.43 gkg') Al
RB ZbHH( 20.14 gkg " ); R ADHE -+ A HLAR 19T MR B0 A LB PR 40 o5 3 A HUBR Y L] X 43.5% )
BEET RR (32.6% ) FIRB (36.1%) 4bH ( P<0.05), RR Al RB AhF 4 e HLERAIMEREMRAE L (67.4%F
64% ) 4350 R ALFE (56.52% ) BY 1.2 5580 1.1 £, {H RR Al RB Ab3RA) + 5EA PR PR EE R AN B
(P>0.05), (2) 7£ 10~20 cm +JZ, RR Fl RB ZbH H A PR & B (20.54 gkg ' 1 16.84 gkg ') Z2HAR
% (P>0.05), HUIE & T R AP (10.8 gkg ' ). RR ACFRA) +HEA PTG MERS BOR K, MERmIS SR . [F
—AbFROR[A] 4 )2 A HLER TG PR SO N EF R 10~20 ecm 5T 0~10 cm, 17 10~20 cm 3R HLERK
MEREAFHEEEIMITT 0~10 cmo (3 )RR Ab3 -3 rh B-AME A BG ). £F4EZ K il ( CBH ). o Ak ¥ ( PER )
WPES T RB AR AbHE ., RR ALHE 0~ 10 em )22 H 420 B-HIHH T B AT 4E 2K B0 M 25 T 10~20 cm
1J2 (P<0.05 ). RB ALFH 0~10 ecm 42U LF4EZ K il RGP 55 T 10~20 em +)2, R A 120 3
TG TE 2 A B (P>0.05 ), (4) FHOCHEMTRIT, B-HIMETT MG . 2T 28 2K MBS P70 5 3 1
531 (LPI), WEPEZ S 1T (LP L) 53 EARDG, I SRR T P SHERE AL 7 (RP) WG, w0
RR Ab BTt e e HLRR (4 7 AR PE R G, W) ) T4 i 3 40 A A et

KA RARFAY; PR WERR; kbe; HIEEVRA S BEHETE
FESES S714.6 kbR IR A

AR P 2 o5 Bk A PR ERY 73%,
AR R HLBRERY 2~3 512, ARk
A LB 3 1Y /N AR A 23 X 4 BRSO
Wi o PRI, SHRT A A AR AR E R i,
RRMRR AN K58 Xk B P2 5 0 [ RS 2 A .
BRAE AR A e rh 22 AR S KRR E SR TR
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ARMCRARSE R AR AR WA ) Ak B 5 =00 - S AT Lok
PEBIFZIR , 38 IR R AR5 DR B R AR A Ak B R
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F, R —feMoR A KR 13740
SRR AR LE W R BR A W Ak B {3t
A SRR A HURECR A, AT A LAY
R, BB IR L ERS R Ba IR
WY, BEFR IR ARER , SRARFRARYIN A LR 1Y
SN BT, ZBOCT RABRR Y AR
Ak FROT - A HILAR 2 M) ) BIF 5 AR v A A
PUBR AL, EJR A PLAR 19 RBE 32 3 1A
PUBRASE PRS2, XA LA 2 73 BB P AH O Il
T VE A2 W AT R, T A HLBR AR E P S A
[l LA HLaR 7 B OIA 5, L, SRR RY)
N[5 Ak B8 75 O - AT B 21 73 B 52 R AR 2
FIRE

F02 HEAT BILBAR J e o 23R B HL ot A/ 57 B0 85 ) S e
BEAS, Y IE R A UK 23 S 1 PRk MR
R PERR P BRZL 2y o RS A HLIR R rh
PR 2 0 B0 L B4/, AEL HOGS Sh S B3 1) A2 A
B, N T B BSR4 - A BB B R
Wi B AT EE R S M R A B 2 AR e
PUBR AR E R, 5 ek BB R E Y. XA
oy Z [T T X i SR, A LA 5 1 20 0 14
i AR A B A A 1o i A 2 MR ik 4L 1) 5
FRAETERWC, HIL, 76 IR i
VL 73 FME R A 4L 0 ) AR E 2, X e oA TR A5 AL
WAL S 0 1A, SN T AR TR PR
BeAh, A HLAR 2 5 A A AN A2 B - 3 ) B
PEBUR R, B Bk T2 5 A Al R i A2 1k
HRATFERT, W0 LR k5 A ek & i
Be o fe S m A0 e Wik b 2 A R B I A
AN E SRR . E NSNS E TR T AR E
5t o - S TG PR S A ™), AN Geng PSR
KB, RRARIE] RERS 5 AR LT 4R 2 M . W ALl
Wk, I A BRI R . A SR IR L B
LB PERRAR O SR SRR R SR B A
Py B0 A ) Ak B 75 20T - SR A )2 0 1 AN B

THEA PR S AUITIE 2R, R
AN oA WY BE > VR 2 PR T e e |
FAMURA o Z AP AR A R iAo 21 0
F AR A LA A R IR O IR AR AR
Y AR RN BEAT , A fR] AT AR AR AT £ AT LA
Ao E B 5 e HLER Y AU Al AL 43
HITEAL, HaSO, K fiff - HEA PR 975 75 BEHC IR

W A LB 53 R P A 35 P 43 0 — A A 2
53, AT LATE I o3 A AS [ G FLAK 4 435 4 OC £
HERGTE R G R . L, HaSO. /K 384 Pk
AT SRR 5T 1 R AE W X 1 A ALK 4V FH B4t 4
AVERT . R HoSO, 7K A 2 AT A 3354 BB 1
FEBORMERE i de 5, A A0 i 1 8 HLAR (1 F8 e P
RdEm e | MERE a5 1 KD

K2 ANE A e T 1 DX 3 2 018 s AR o, EC Ao A T
TR & 3R BN TARTE AR Y 1/4 0 3 15 HHT L IX A
FEHMM (FZAR ) FIRT AR, R T AR B
AR )G AT i kobe, TR E R 7 MR IX A2
1) EZEE MR Z—, (HRATRAR) K o xt
H PR A RE T, W R BRI, R,
AR 12 R T B a0 ok AR sk A W 45 O Atk A7 i
Mo BT HETARXRARER A YA [ 4 1 77 2N P
MR A HLRR SF M R E T IR ADFSE, MIfisgm T A
TR RIC 2875 B T2 o AR SCHRUG i = A% [C
¥ BRI IX 40 ZAFEA 12 AR LMK B A5 2R Aok
AW e 1% B8 ( Residue retained, RR ). /5 BE( Residue
removed, R). X%& (Residue burnt, RB) Zb3, X}
MAAZ AR = AR F )2 (0~10 cm #1 10~20 ¢cm )
TG LR 53 B A DG BETE AR AT RS, ) IR E
SV FAGHT 1L DX R B B A Al 28355 e i 2 AL 2 A B o

1 MRS Tk

1.1 iR 558t

AR SR M AV T AR A = A T SE R ECRS H 4R
4P X (126°09'39" ~ 26°12'09''N , 117°27'30"" ~
117°29' 26"E), —HWIHE[KHEE K ARG X REE
L A i S kb s | VR AE 250~500 m Z 1], J@ (K1l
Febg , fe il 602.2 mo AR Ny 0 AT 2= XUk
BAAKRE OKIRE . WE 2R . PUZRsr A5
B, EFHRIRY 195°C, FERYREKES |
700 mm, FEKEHF 78 H.

2014 4F 7 H XA AROR AT B A5 s Ok
B O(RR). 3B (R). kB (RB) RfRFkay =
WERTTEC, JFRREAZ RGN . 2017 4F 12 H, FEfR
BB KBERARER AR WAL S A2 AR G AR A T HL
FE, BAAEIRE = RN R 15 m x 15 m (9REH
IR 0~10 cm., 10~20 cm + 28 “S” AIpH
PMLE 5 DHUHE S, KRR TS T IRIRAE 2
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SR # 56 %

IRl ML ge s, T RER T A IR AT WLAE ) 5%
T, K BT I A S A S Ay, — oy D
gt o5 — M RIERE A G 2 mm 055 A A 4
SRR . AR5 2 mm GRS R IEAE SR
TR 0.15 mm G, W0 1 SRk 7 S48 -
1.2 HEERAERNE

fifi ] - 5 AT R 73 M1 ( Elementar Vario EL
III, Elementar, fE[E ) %+ 860 .. AT
e ; FfE#EC pH 3f ( STARTER 300, OHAUS,

FEH ) X+ pH #ATIE, KAEHH 251, H
EEFK (KEHH 4 1) BRETHEHREAILA
( DON, dissolved organic nitrogen ), &% & .05,
ik 0.45 pum JEMR, (FFHE SR 3h 0 BT 4L ( Skalar
san++, fif 2% ) X[V H DON B9 & S 47E . il
12 mol'L™ KCI ik (K tLbk4: 1), &
B Jaatig, HEZ 8 HT ( Skalar sant++, fif
2 ME SR A S A ( NH -N), SR
M A A ( NO; +NO, ) -N &,

*1 REERFVARELESR TIEEREHMER

Table 1 Basic physicochemical properties of the soil relative to residue handling method

A TR ISEERIRT Ko A LA
+J= b
pH Moisture Total organic C Total N Dissolved organic N NH4+ ( NO; +NO, )-N
Depth treatment ( h ( N ( h
1% / (gkg / (gkg / (mgkg B B

’ / (mgkg?)  /(mgkg™)
0~10 cm R 4.30+0.09a  14.6+0.02b 13.43+0.69¢ 1.1740.29b 6.53+0.38a 7.944+0.27b 2.64+0.51a
RR 4.23+0.4a 16.9+£0.01a 24.74+0.51a 1.47+0.28a 5.05+£0.41b 9.314+0.39a 1.43+0.21b
RB 4.23+0.0la 16.6£0.01a 20.14+4.66b 1.27+0.21a 6.69+0.78a 8.07+0.57b 1.2140.09¢
10~20 cm R 4.34+0.05a  17.4+0.04a 10.8+1.19b 0.95+0.21b 5.31£0.87b 7.58+1.45a 2.04+0.61a
RR 4.33+0.0la 18.4+0.0la 20.54+0.68a 1.48+0.23a 6.68+0.53a 9.48+0.76a 1.47+0.14a
RB 4.06+0.16b  16.2+0.02b 16.84+3.91a 1.04+0.07b 4.47+0.47b 7.45+0.27b 1.29+0.06b

#: R. RR, RB 7 HIRRERR . /.

KBERAGRAR AL B, P I(H bR E RS, R B0 7 55 3 75 AH [R] L2 () Ak 28 ] f 35 2%

5 (P<0.05), Tl Note: R, RR and RB stands for residue retained, residue removed, and residue burnt, respectively; mean+standard

deviation. Different letters in the same column mean significant difference between treatments the same in soil layer. The same below

1.3 TEFAHERESNE

FH HoSO, 3= #2206 4 A AR K] 43 Ry 15 1k 20 43
I CiEd . RerdER . I TEEZESE ) FIGvEg oy
I (455 VREREfA 7y (REES), 5%
B HUBR A5~ 50 1 5 A BB A A )

FREC1.00 g 3 0.15 mm i 59 KT HERE & T8
RIZE M, 20 mL 2.5 mol' L™ H,SO,, & 14b3
PeES UG 2T 105°C T iHA 30 min 5, KRR EBE
50 mL B0 N, £F 4500 rmin ' F &L 25 min, %
PR W . I B O A I 20 mL £ 851K 4k
ZEEil, B IAHE R G I 0.45 pnm UERE, 15
F)3EMEZH ) T ( Fraction of labile C I, LP1), F%fJ
FEVER . RAFERST . BRI B T R HERE S
LB K B OIET G, B THEE 60°C T AL
I 2 mL ) 13 mol-L™ H,SO, [ 4478 BB I,
WO T ESIRS KA 10 hy SRIFINEE FACK B O
BNFIRFR BN 1 mol- L™, #8 BYLRIHEZ NIT

T 105CT{HA& 3h, FahiRs, REHEBEEE.O
BEL, BRI, &.08 WA TN 20 mL
FE T KB DIETE, B PIR TR WA IE 0.45 um
TR EHIuE , 19335 M2 4 1T ( Fraction of labile C 1T,
LP I1), %40 73 2 fhy 5 v i) 27 4 3R S aoK AL 59
M. Kk A LB KRB OERBI S, &
T 60 CHE T, 45 2 AE B M 40 4> ( Fraction of
recalcitrant C, RP), FREY FLEAIEATT RS,
14 TIEMFEENE

+ IR S M Saiya-Cork 25U 7 Be il
T BT . AR OK ARG . AR
Horr, K HIE B ( MUB) 1ERPRRIKY,
AR H] L- — 2K NE R (L-DOPA) bR
Yo ¥erARE TREEASET 200 FE,
Z YJREEEAR Y ( SpectraMax MS, E[E ) M + 1
FE S BTG . 2 4R 2K | O A Ak A I Y
Pk
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Table 2 Species, abbreviations and types of soil enzymes and substrates used

fi Enzyme 455 Abbreviation 27 Type JEY) Substrate
B-Hj AR E B-1, 4-glucosidase BG C-targeting hydrolytic 4-MUB-B-D-glucoside
21 Yk Z KA Cellobiohydrolase CBH C-targeting hydrolytic 4-MUB-B-D- cellobioside
i E LW Peroxidase PER C-targeting oxidase L-DOPA

1.5 #UEGt

fdi i Microsoft Excel 2007, SPSS 20.0 i 44 ik
T8t 53 Fr o B R 5 2 53 B ( one-way
ANOVA ) K35 A [FIAb 3 2 ] i e . 357
oy B A R TE PR 25 5 A (R, P=0.05);
fifi FHAHE 23081 ( Correlation analysis ) 656 AN [A] i 2H 73
5 T HERRE PR A O R B £ IEIHH Origin 9.0 /4

e
2 4 R
2.1 RERRYTFALES R HBENRESA

PTHEEER
0~10 cm 1 2 RAFR AW A [A] Ab B 4 HEAH HLAK

—~ a b []0~10cm
b 25¢ R 77110~20 cm
0 a a
uﬂg 20} — 7]
<8 sl 7
B < I b ’
=8
£ & 10f 0
B o 7
HE sl ? Z
o0 / g
(=]
3 0
e R RR RB R RR RB
AbFR Treatments
3.0r
2ost a
c — b 8
% 0:) 2.0+ ?7
b1 = b b b
E. = 15F
K %=
o
T2 10 7
v S
T8 osl 7
2" /
H
0.0
R RR RB R RR RB
KbFH Treatments

SRZESRE, HP, RR A ALK S &
(2474 gkg') B ET R (13.43 gkg') HIRB 4t
FE (20.14 gkg'), 7£ 10~20 cm +JZ, RR 1 RB
A A MR PR & 22 S AR (P>0.05), HBE
BT R AN,

AL A HEZE HoSO, K M AR A5 115 VA HLAK 41
S, BIAWEEAS T (LP 1) SRR TS
I (LPIT) W&o AR+ 2 A PIRIEHELL T .
TR T MEREfRAL 7 (RP) ARfbiaR S5+ as
PLERAAMLL, B RR>RB>R, H RR 4b¥E#& 42 3
MLl 1oy & 34 w2 = T R Ab3 (P<0.05) (&l 1),

1 R, RR., RB =FARAEHEIT T, 0~10 cm
T )2 FEA YRG5 (LP) 7 58S Lk
(TC) MyLtLf (TEHEFEE) 735008 43.5% . 32.6%.

7.
a
s ab
% or % a a
S5y b 77
I = T
W2 40
z3 Z
5B 3
T 8 2}
g N
2 T o177
= o gl
R RR RB R RR RB
AbFR Treatments
}4018- a b
T 16} ]
E;[;Qm- a  a
& E2f 4
20 7
&3 gl ¢ ./
T T /
dj;i“é 6F b [~
=3 4l
i~
' g,
2
= 0
R RR RB R RR RB
AbFR Treatments

P<0.05 Note Different lowercase letters mean significant

differences between treatments the same in soil layer P<0.05
BT SRARBRAR AN R Ib B A S AL B 25 4 43 i

Fig. 1 Contents of soil organic carbon and its fractions in soil relative to residue treatment
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36.1%. 10~20 em )2 +HEA LI 16 P 455 T o5
FL B3 53R 49.7% . 35.7%. 38.6%. Wit )ZH R Ab
PR LP 5 -5 MUY LL 413 B 5% T RR 5 RB
AR FE

FEACA TR )2 E]) LP 5 3 S B Y L ) &
B, R ALHE 10~20 cm + 2 LP (5 RIS A PR L
BB & T 0~10 cm )2 (P<0.05), {HIABLFFH
FAFRARYAE T LP 5 -3 SR HLR 0 L5 7E PR
+EZEERAEE (K 2).

60 -

af‘ l:l 0~10 cm
§ S0F  a* 7/ 7]10~20 cm
- b

2 : 7
Bodor) b b
Dl b b
H= b
Z 230t t
%}g“&
28 2L
fc2

2

5 10+

<

S

0 | —
R RR RB
AbFR Treatments
P<0.05
) P<0.05 Note Different

lowercase letters mean significant differences between treatments the
same in soil layer P<0.05 * means significant differences between soil

layers in the same treatment P<0.05 . The same below
K2 SRARBRA WA R Ak B A SFEA LR 1 46 4K

Fig. 2 Labile index ( LIC ) of soil organic carbon in soil relative to

residue treatment

it LPT/ (LP I+ LPIT ) A%, £5AbEELP I
d BTG R LB T LP T . RARER AW AN [ b
PR 0~10 cm A1 10~20 cm +)Z +4E LP 1T /5 536
PELL 43 (0 HLAF134 8 RR AR ER A9 B, D RR A 23
T LPI A,

Fr RR AbEEAL, HABPIFAIALEE 0~10 cm 12+
g LP T (Y 3 BE R o 1 e B B 10~
20cm +JZ (K 3),

SMERE 20 43 o7 A 38 A B (14 L 451 B Ay e e A
FEH. R ACFEAN[E] 4 J2 A LRI R A 48 44 2%
8 F RR 1 RB 43 ( P<0.05), {H RR fil RB Ab3
Z ] A MU R e B 3 25 5. A
1A RALERE 0~10 cm + J2 + 58 HLARME R i 15 50
ZET 10~20cm T2 (E 4),

S 14 i 56 4%
35
[_1o-10em

E 0f . & a 7 110~20 em
2 a
2g — b o
2295 — b
oY=
H320} %
ot
pac] L
wa
& l0F
Eﬁd
#Ho5f
s

0

R RR RB

Kb ¥ Treatments

K3 RAEFRAYARAEE S 4 T 5 BG4 5
e (LPI/ (LPI+LPI ))

Fig. 3 Ratio of labile fraction II to the total labile C
( fraction I and Il )

O
S
1

° 0~10 cm

O 80F 10~20 cm
RKET0 8 2 a
Yo on * 7
%E 60 - b£ b* 1 ]
%é 50 ]
a0t
= 5
T B30
o
SE20f

:% 10 -

0
& R RR RB

Kb ¥ Treatments

P4 RARGRARWIA ) b B - SFAT HL A e A5

Fig. 4 Recalcitrance index ( RIC ) of soil organic carbon in soil
relative to residue treatment

22 REZREDARSEFXTH TSRS

£ 0~10 cm +JZ RR 4B+ HE B-H 01 B8
(49.76 nmol-g “h™" ), LFLEZEKMEE (11.43 nmol-g ")
i E AL WG (22.85 pmol-g “h ') WM B E ST
R AbFE (P<0.05), {H5 RB 4bHZF AR E . RB
b B - 2T 2 F K R TS R R T R AREE, [HX
PR b 3 2 [ - 338 B0 il AR o S A W i P 1
TWFEEF. 10~20 cm +JZ 3 FhGE P4 40 2 A]
2 F RN B E K (P>0.05),

Hee i )2 HIREEPEVT A, RR AbEip, 0~
10 cm )2 -5 B0 1 il R 2T 2 2R /K e il 07 1
FE T 10~20 cm 12 14 ( P<0.05 ), RB 4b# 0~
10 cm 38 3 Fhg -p AL 4 2K i B e 2 T
10~20 cm +J2, 1 R AP+ 3 Fhgs 4w 42
ZI TR 2ES (F£3),
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23 AEBASETEBEENXER

Lo 38 SR AR HR A AS TRl b B 7 3R 4 B i 9
5 5 WL A o A DG PE, AT LR I BB AT
g5 LP 1 . LPIT . RP AYAHCPE 5 5 B 25 K-

( P<0.05); £F 4k /K fift il 55 31X = BBk 41 73 78 Wil

BEEML (P<0.01), SEHAYEENS RP &
MX (P<0.05), M5 LPI . LPIAYAH MR B
= (£4),

R3 REBERAVMTELLELIREEENE

Table 3 Soil enzyme activities in soil relative to residue treatment

+J)Z Depth Kb Treatment BG/ (nmol-g"-h™) CBH/ (nmol-g"-h™) PER/ (umol-g"-h™")
0~10 cm RR 49.76+9.44a* 11.43+1.75a* 22.85+0.80a

R 28.77+6.52b 6.22+1.13b 13.38+6.19b

RB 37.92+6.13ab 10.77+3.26a* 19.51+5.61ab
10~20 cm RR 21.51+£3.66a* 7.1+¢1.5a* 20.73+4.65a

R 16.17+3.14a 4.70+1.26a 14.06+5.13a

RB 22.83+8.33a 7.16+0.55a* 18.39+6a

W BG: B-HIMETTAE, CBH: ZF4EZ /KNG, PER: %L WEG; FIEARMEZ; F—FAR/NE FERR AR 42 AR 4k
B2 R (P<0.05), *F/RMFELHAR L 2[5 2% (P<0.05) Note: BG: B-1, 4-glucosidase, CBH: Cellobiohydrolase,

PER: Peroxidase; meantstandard deviation; Different lowercase letters in the same column mean significant difference between different

treatments the same in soil layer ( P<0.05), * means significant differences between soil layers in the same treatment ( P<0.05)

x4 TRANKRSES SEEEZEREIRY

Table 4 Correlation coefficients of each fraction of soil organic carbon with soil enzyme activity

fit THPEA 1 el e e 2 7>
Enzyme Fraction Labilev ] (LP 1) Fraction Labilell (LP1II ) Fraction of Recalcitrant organic carbon ( RP)
BG 0.425% 0.627** 0.621%*
CBH 0.550%* 0.594%* 0.653%*
PER 0.313 0.344 0.386*

*P<0.05; **P<0.01
3 0 ®

3.1 FEERKUARGIEARIT T IEFHRAIRNT

SR AR 55 AR P B e T 3 ok 22 R AL 5 e
SR R 0 T, A AR AR B A 1 B R
i R A RIS A . B IR S R
IR AEE SRS L BN, SRAER AR b
J5 26T = HEA ALK 7 5 19 5% i) 3 22 A LA 1 AR )
Wl (<10a), HEFEERZRAKHHE . AU
KM, RRALFE 0~10 cm + 2 HIEEAHLR S & B
FEET RARB (E 1), X5 EPNAMIEW R
8l Chen F1 Xul" 55 W x, BN (6 a) 4

R ARER A P Ak B 2 2 RGN A LR S R, X
505 B SR AR B A W Ak BB — Ty TG A WL VTR
A= —ERE LR R AR .
DA BRI A e o T ARAMCR AR T B R sk 4%
Y fifi - ek LA HUTORIR, MR s T L1
BHURM RS TR, B a5 = A
WFFE R B, I B R ARER A W AT B RARBR AR W AE 0~
60 cm -1 FE P9 A HLRR S e 24% ~499%17)
KpE R AR TR A Py Ak RN 2 R ARBR AR S L gEh
35 o R R, BRI S SR A
o, (HR RS A HLT I S5, KR
T e HURR A K 30 BB
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32 REBSVWARAEFXNHIEFNBREAS

g

it BE = A B RS R 2 3 4 5 B & B, RROAT
RB Ab B 2542 5 T A T2 A WL G PEAL o MERE
fft Ay i, X AT REA T RR. RB ARHEAE T
W LA ML i, T R A HLRR A A
oy AR, HaSO. K TS (136 M4 43 2202 th
Tl A= 0 RIRE R R 0 22 I A7 e R AN . Se R g
TR, e MUER TS PELL 45 A HLT A i A
WGIE F,  HLUHE 5 37 51 R A8 Ak RN - M A B il 1) 52
Wi U1 S LR M 4 43 Tz e - S MILBRC 14 7%
BRAEFIAE Wy ] sl . R AL PR A HLBR A 24000 &
T RR Fil RB b3, H G PE4L 7 i - e Pk iy
Fb ) B35 PR 48 508 25 5 T RR AT RB 4R HH( P<0.05),
FHRARSE R A AR T 568 HLaR 0 & 21
HFEMR T AYRIFEENE . &40 10~20 cm + )2
A HLORATE PEFREGE T 0~10 cm )2 (&1 2),
AT BESE PR AR IR K K, TR R S
W . S—J5H, 10~20 cm + /224N R
N, ARUEY R TRZ L, M5 10~
20 cm HEMTEEH S 0~10cm HEFEE, I
G, R LR B4 it A HURR TG 2 43 ) B2
KR, FRMORARSE P B R ARFR A A58 1 43t 5 ik
Ve RARTE APt A LA DR S 3. XA
HUBRJE T A BTG PR 43, HL o] A il
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Effects of Logging Residue on Composition of Soil Carbon and Activity of
Related Enzymes in Soil of a Young Chinese Fir Plantation as Affected by
Residue Handling Mode

WU Chuanjing GUO Jianfen XU Enlan JIA Shuxian WU Dongmei

(State Key Laboratory for Subtropical Mountain Ecology of the Ministry of Science and Technology and Fujian Province,
School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract [ Objective ] In this study, analysis was done of effects of logging residue on soil carbon
composition and activity of related soil enzymes in different soil layers as affected by residue handling mode in the
soil of a young Chinese fir plantation in the Castanopsis kawakamii Nature Reserve located in Sanming, Fujian,
China.[ Method JLogging residue was handled in the following ways, i.e., residue retained (RR), residue removed (R)
and residue burnt (RB). Soil organic carbon was divided into 3 fractions: labile C I (LP I -C), labile CII (LP I -C)
and recalcitrant C (RP-C). Acidolytic organic carbon and residue of acidolysis was separated using two-step sulfuric
acid hydrolysis. Activities of B-1, 4-glucosidase (BG) and cellobiohydrolase (CBH) were measured using a
spectrophotometer at 410 nm with methylumbelliferone (MUB) as substrate, whereas activity of peroxidase (PER)
was at 460 nm with | -dihydroxyphenylalanine (.-DOPA) as substrate. [ Result ] Results show: (1) RR significantly
increased the content of soil organic carbon and those of its fractions. Treatment RR (24.74 g-kg ') was significantly
higher than Treatment R (13.43 g-kg™') and Treatment RB (20.14 g-kg™) in soil organic carbon content in the 0~ 10
cm soil layer. Treatment R (43.5%)was significantly higher than Treatment RR (32.6%) and Treatment RB (36.1%)
in labile index of the soil organic carbon (ratio of the fraction of labile organic C to total organic C) (P<0.05).
Treatment RR and Treatment RB (67.4% and 64%) was 1.2 and 1.1 times higher than Treatment R (56.52%),
respectively, in soil organic carbon recalcitrance index. Obviously, Treatment RR and Treatment RB were quite
similar in this aspect (P>0.05); (2) Treatment RR and Treatment RB did not differ much in soil organic carbon
content in the 10~20 cm soil layer (P>0.05), but significantly higher than R (10.8 g-kg™). Treatment RR was the
lowest in labile index and the highest in recalcitrance index. Labile index was higher in the 10~20 cm soil layer than
in the 0~10 cm soil layer, while recalcitrant index was just contrary; (3) Treatment RR was higher than Treatment
RB and R in activities of G, CBH and PER. In Treatment RR, BG and CBH activities were significantly higher in
the 0~10 cm soil layer than in the 10~20 cm soil layer, while in Treatment RB CBH activity was significantly
higher in the 0~10 cm soil layer than in the 10~20 cm layer (£<0.05). In contrast, no significant differences were
found in activity of the three enzymes between the two soil layers in Treatment R (P>0.05). (4) Correlation analysis
shows that BG and CBH activities were significantly and positively related to contents of LP I -C and LP II -C, while
PER activity was significantly related to content of RP-C. [ Conclusion ] Organic carbon content in the surface soil
was significantly higher in Treatment RR than in Treatments R and RB. Contribution of RP-C to soil organic carbon
was higher in Treatment RR than in Treatments R and RB, and soil enzyme activity was higher in Treatment RR than
in the others. Therefore, it can be concluded that Treatment RR has some positive effects on soil organic carbon in
content and stability, and hence improve soil nutrient availability and soil quality as well.

Key words Logging residue; Residue retained; Residue removed; Residue burnt; Soil carbon composition;

Enzyme activity
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