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B RINB e AX R 15 S 5 R H 5 T EE R 220

kg, TR BRHEY, BHEA L BRESC, UM ', EaA

(1. WITARHR AR IR S G2 e, T B

310023;

2. b ESFR R L, WL JFE 324300)

B E: WHES RSN, SeEAS R R, A AR AT I TR 2 R Rt X 2 -
SR RSB T2 A BB TSR R A . I AR IR FE AR XTI (CK ), 3 350°CHI 500 CHEZE R it FH i 1%
2%, 650°CHEZE it FH 1R 2% 1) BRLJit A 218 Je A JERRIVA 288 e Tt VA AU AD B, 43 BT 4 288 A VR YRt PR T 2 el - 49 )5
BT Sy . SARRIRR S FREAE AN A SRS PSR . S5 SRR A AR, 5 CK ML, 2% 500°CHE3E
A (M,) AR SBEA HLBK (SOC) & 1IN T 4.48 o/kg, KIEMEWIE (WSS) it 45 ibFRAS (LR B3, 2%
650°CH I (H,) AFEFAMER (HA) Mg Bl (FA) Sr&EREWINT 0.52 o/ke M 85.0%, M, AFIHAMHE (HM)
T S THAE IS AL B, ST 90.2%, HUE ISR A AL I HA ST BUS ST (HA+FA) BLLIE (PQ)
ERARDE, M, AHE R (SL) 1HPE R EFRAR T 30.8%, M, fl H, b33 F3 5 7 853 AW’ (SPOD)
WPE, A BRE T 30.5%. 28.4%, TIEZEYEILEE (SPPO) IHTEAALEEE AR BE, RIBEMAM T, 5 CKH
o, 2% S00°CHEZE N + THIK (M,S) AbHE SOC 75 i i N T 4.90 g/kg, WSS F A HALAR 3, 2% 650°C
FEFER + TR (H,S) ALFE HA FIFA &8 B EHINT 0.57 g/kg 170.0%, M,S ALFE HM &6 B0 T 100.8%,
JERE Ay & R LA HM Sl 3 HS ZEBE PQ {3532 5 T 21.8%, 2% 350°CHEZER + VR (1,S) AP SL 1% PEREAE
T 30.5%, H,SAbFHIE 2442 T SPOD Fl SPPO G, A 3IHEE T 30.1%. 35.0%.
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AN & & IR 5 AL B R E T e,
B B IE S IO A SR T 54 it

A ERERWALGE IS, = 2023 4F
4 [ 45 bel S 1 AR 3429950 hm?,  [A) [ 3G K 2.57%,
It 255 T [ 24 o ol A4 BRI e T AR A 1 m Ak
JE A A BT ) B 2R PR R B G, R
Kb AL Y R A, B R
i D ) SRR [P R, A= ) e ] A R0k s - 3 Y LAk
REPE S, BRI RO S, R — R
20 S R T A R e e el A A
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HREE SRR A K SRR T BT S,
A ) T i 4 e p PRARPE 5, 7 A 1 mT 4R B
JE5E Y B (HE) 5 4 B4 LT 19 50% ~ 70%,
S A LR E AR A AW R
LR A R T A R AR T
iR (HA) . HE FliA&ER (HM ), i 1K
&Y. WG, FFIREAIRSTFRIER, 2405
2 LS AR IR B ST R, R AR
BT D, JUHOE HM &

& Z e A K 3Ry . A FEIR
K EIW i, HBA IR Uit A 42 1 A3
g R E R, AT AR 2SR R AR AR Hb
FEF, WORHOCGVERRE S Y, BETmT R R st
FEERLN R SRR VY RS, M NI T
DASE I+ 5 HA P& LR (FA) & & T80t
J&, ARHE - GEE P EER  B I5 JE AE RR o
FeAk, MR T H b fe g 7 T B
MBI 5w, MG ISR A B
FRFFI 5 B ALBRSst 1, REMIT I 2 iR b
M35 100 DRI, R 2 R T SRR e B R A
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PRIRIHRAIRDE,  SCRERRMR A & 7R 5E 5 DAY T
WS Te, IREN P LN AR T2 ah S F A

R, dnfar 5200 MRS S TR A B 3700 I
WHEBWRRRRIE, WFFE IR FCE X LA HLER A
SRR s e R, AR AR, T
J L SRR AL I BRI, BT AT IR
X 2% bl - e ORI R 2R, B AEFOR
T SRR LI A A ik 7 i AR AR R R A
FROE, b2 bl e PR AL AR, XX R SR
Py EA A EAT T A o

1 #REIZE

1.1 5 R

ik e g, AR AL Ol AL
5 492 o/kg, pH 4.67, %M 032 gkg, A 042 gke,
44 7.50 gkg.,

TR T TR W LA SR 50 7 A e TR AR
BRI . FEARFRALME B 1 . 35T
A BEVEEE ERL, T 350, 500, 650°CIRA
S A, HAEAMER LR 2,

&1 HXBRERELER

_— - JEv- ey S AHHLF
=P (%) (%) (%) (%)
HiE 828 24 11 12 24
F2 i EYREBLER
. AR AR B e Hkmm
PUIES pH
(ghkg) (gkg) (ghkg) (gkg) (mg)

350°CH52E ) 7.66 27822 0.83  11.13  17.60 14.37
500°CHEFER 925 28849 3.68  20.82  25.81 16.21
650°CHEFE R 9.14 31466 3.18 2177 2430 22.90

KAy HW 15, FHE T EAR 48 em,
51 37 em WIPE AL AR AR W R K 2B
ZEA RTEEHE (30° 13' N, 120° 01" E) #47,
12 et

R E 12403, A3 RESR, B
TRAbS R DU I 2S5 A Xt i (CK ), 1%
350°CHEFE R (L), 2% 350°CH 2w (L), 1%
500 °C %% & Be (M) . 2% 500 °C ¥ 25 % (M,), 2%
650 CHEZE R (H,), HUiiHM (S), 1% 350 CHE3E
B+ TR (LS), 2% 350 CHEZEm + W (LS),
1% 500 CH& 2E ¢ + TR (M,S) . 2% 500 °CJ#% 2 ¢ +
B (M,S), 2% 650°CHEFEHK + 1B (H,S), A
Wi i 100% A B AR AN, B A -

10 kg, —WCHEH LB ( BTi | 43 L) it AR 3%
e, SEHERAYAG, WAFME 6 MR . AW
AR T 2021 42 6 H, A0 A 4K 0 B) ALt
HE, fERFDEK . Bk B REpLE . RE AL
RS, BRI A R TR YRR S5 4
Yia, HRKT, 2%5d0.149, 0.3 F12 mm b,
FHAF I 52 38 AL . - 38T 14 R SR o S
feali,
1.3 Em H S Ak

USR8 28 o v 1A BIL A SR P 4% i
Rk R YLK 2 AJ k. 2R
BEPLOY . & H R H KOSy e T
SE NS AR L T AR SR P A TR R 2 T AX
( ASAP 2020 Plus HD88 ) Mz, +HEA PR (SOC)
SR P B TR A AN gk Y, R 2 4 SR
JH 5 B8 R 4 R A i i 2 R, W AR A5 T 4R B
JEFE T (HA+FA) BYLCAE (PQ ), & FH FT 5 &
B AlgK) SRS R T S S 5 A I 400
F1 600 nm Ak W S AE B9 X 5 2 22 ) i LR ARG
7% FH 76 Z 9 ¥ 1% ( Elementar Vario EL cube ) #E
e, W CHN B, S0 3R Bt i 7 O 22 0
B LUAMGIER AT KBr A Y FELLAM G
A ( Thermo Fisher Nicolet 1s50 ) M, HHIE KR
4000 ~ 400 em™'; HHEREF (SL) . A
fitg (SPOD ). +I3EZ M A Ll (SPPO) 15 MR H
IR BHEG AR W B R A B B B AR i 6 X 70 & iR AT
5E
1.4 HdEkbi

i ] Excel 2021 #E475088 18001 B AL, R
JH SPSS 26.0 #4T 5L R J7 2553871, H Pearson (2%}
T ALK . I BT S RN SR TS P A TR G )
Br, RH] Origin 2021 #4724 &

2 ER5HMH

2.1 FEFEHHNTE WO FHXT 3G AL & 2 (0 5

W DRNR AL PR + 3968 HLAR 2 A S2 m an
B 1R, FER 1A, Bt 2% e b 2+ 3 B
T & FE YA N R R BE (R BG N, it PRAF 5 3R L
e Y T A4 R S . 5 CK A
FAHEE, M, M, F1 H, 4bBR -+ 5EA HLAR & B35 B %
P, sk —AE IS A LS BRI T 2.2,
3.94 1 2.56 g/kg; it AT I 36 HLAR 2 & 53
FEE T 1.82, 4.48 1 4.54 o/kg.
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HHAGHUR SR (gkg)

CO 43 WitE
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10 F

st

6

4
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0 ,

LS LS MS MS HS
LW (SE

BERMKBEELETEFNHRSE

H: AN FRRRZEFBE (P<0.05). T,

FEPE B o, S TR T it Ak B A LR
B AR T —4F, X SRR -8 5
CK AH G, 7% VA e it b B 4 564 HLAK & 2 A AR TR
B ML . 5 SALFRAH HE, MS. M,S Al H,S &b
B UK R, RS, 4l
PE T 218 . 4.00 F1245 gke; Ak PR AR JE, 4
SR T 227, 430 F12.56 gkg, PiAEJE LA
Blik & & DL M,S Ab PR S i Il W, L CK 42 T
4.90 g/kg.
2.2 FEE RN TR WONE FH X ok - 1 R A o A% 4 oy
R I R

i B 5T A 1 MG ML ST Y A LA A, H
HA . FA FIHM 248 20 78 4 38 o in 5% 28 %
A W, I 0 A A i R BN HM Y i i
i, FARIHA &8k, KEEY R (WSS) &

A
10
CIWSSZZHA [MFA E3HM
S+
a
"o
of ;
= b

e
2

WK, MR A — S, PRG35 Ab
BT A K - M B 2 43 R 1 e A0 1] 2A U
MNo BN R 26 A B R WSS, HA L FA FIHM &
HYE T CK. 5 CKAH e, WSS & DL, 4b #E
e AR W, $EE T 35.9%; HA FlFA 2
PLH, kb B m R B R, R R T 0.29 Al
0.23 g/kg; HM DL M, ZbFRER S8 R foh B35, 4
T 64.5%.

WA RN EIEWIAE )G, HU R3S e A A B
X AR A MO o 4 A i S A AN 2B s,
W, BRE R AL B R WSS SR B AR H,
AEFRHA i B RS T 052 oke; 5 CKAM L,
H, Zb 3 FA & i 485 T 85.0%, 2% 500°CH4
FERALFEXT HM & 4 S O oy 2, $Ee T
90.2%.
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PQ {E/& HA 7E HE i befol, w] DA szt + 3%
AHUTE AR . N 3A iR, fisk—4F, CK
AEERTY PQ H S 31.2%, Hi 5 3 i 4b 3 PQ {53
K 32.9% . 35.5%. 32.5%. 36.7% F140.0%, %%
Ab 3R A SR FE BT PQ A 22 7oA W . nl&l 3B T
AN, A PAE, PR R 2 ke 45 Ak BT 7 Ak 1 1R
AT PQ (A4 0 i 35 R . 45 A B foff + 198 4
J Y PQ (B W& A i w5, CK Ah ¥ PQ H K 40.1%,
PR 2 R A0 B PQ (B 73 4 T3 40.8% . 42.4%
43.5% . 44.4% F1 45.4%,

A

Jite e — 4B, ¢ VA T Ak B X 4 398 i 5 4
S E R AN E 4A TR, FEFERBA —4F, %
HAEFEH WSS &5 CKAHIL A% 5 CKAH
Fb, BEIHA AT HA . FA FIHM &34 Frid g,
H,S 43 HA & S48 U i o i 3, 5 CK TS
AEE, 43548 T 0.34 fi10.29 g/kg; 5 CKAH L,
M.S Fil H,S Zb A FA & & W35 5e . e s 7
34.4% F142.2%; 5 CK Fl S AbERAHEL, M,S AbFiHE
FACRE R E, HM & o nld s 7 124.9%
110.2%.
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T

S LS MS T MoS
HRIRBCAL IR

B4 mBRE—FENMAETEEERASRE
TE: A NBRECHE—4F, B AR ECHEMAF .

FEFERNE AR, AR VA Bt AL R -+ 18 6 5 o
Moy WE 4B iR, 5 CK RS M H, 454 #
HA S E¥EFRS, S AMEmR N EE, 7
WIHEE T 0.57 F10.55 g/kg. 5 CK ML, LS. LS.
M,S. M,S Fl H,S b BEEY FA & & M B EH_ e T
16.7% . 18.3%. 41.7% . 53.3% #170.0%., 5 S #H
b, M,S AbHf HM & it malUi ol B3, #5

T 100.8%. 45 4b PHI5fif 4 M J63 5 I 21 43 5 A A
AR B A, EL R VA Bt Ak B - 398 88 5 o 4 4 5
T TG FE R AL R, I FE R I R A
FIT A S Bl T A o3 ek, (T AR B4 43 HA I
HM & & 28T

WE SA iR, B A —4F, CK 1) PQ {H
9 31.18%,  Jic VA B ite Ak B 1Y PQ {H 43 51 K 31.6%

S

(T




| T T

rhE ISR 2025 (5)

——

33.8%. 36.8%. 37.8%. 38.4% H140.6%, H#T CK
IS AbHE, H,S ZbH2: S5 2, AR T 30.2%
F128.7%. WK 5B R, MEZEAEAPIAERT, CK
(1) PQ {E A 40.1%, 7% 18 e Jiti b B () PQ {8 43 1] 42
F5 40.6% . 41.5%. 452%. 456%. 46.6% F148.8%,
5 CK M S A BAH I, H,S A B2, 4
FEEE T 21.8% 1 20.3%.

2.3 FEFEIR ANV R - G M A R

B 5 3 e A BN SRR LI 6A it A —
ARSI AES R 3, B R A, SL R
PERARRRAR, Wik —4FERt, 5 CKACEIAAEL, M, 4b
P SLIGTEREARER M 2, FEAK T 21.0%; i PIAE
B, M, b3 ZEREAR T 30.8%

SRR BCHEAL FEXT SL #5200 ULIE 6B, FEJi ik —
ERF, 5 CK AL, S, LS. LS Hl HS 1Y SL I
O3 ) REAR T 14.0% ., 23.1% . 27.0% Fll 14.2%;
T 5 PR AE, S LS Bl L,S 40 FH i SL 3% k43 1 i 2%
AT 8.9% . 8.5% F1129.8%.

Bl 5% 26 5 A TR SPOD B 5 i G0 1R TA, it
PAAEIY SPOD {6 P bb—4F 7. i Mi4E, 5 CK Ab#

AHEE, M. M, i H, Ab B 4 38 % P 531 el 25 38 1
163%. 30.5% F1 284%.

% TR 0 it A0 B SPOD 19 5% 1 UL KT 7B, Jiti ¢
PIAEIT, 5 CKAH G, M,S 1 H,S 4k 3 iy SPOD
PRS0 B T T 20.8% F1 35.1%.

PSS ZE IR AL FEXT SPPO (1520 LIl &) 8A FT7R
Jiti e—4F, 5 CK ALHEAH L, M, ZbE SPPO 76 PE 41
TN B, BT T 34.0%, MiRFAE, SRS
RAALEE SPPO T I BEAk .

ARIB B AL X SPPO 14521 ULIA] 8B, il ik —
4, M,S Hl H,S 4k 3 ) SPPO 1% M AH e T CK 43 %1
BT T 26.4% 1 36.7%; A AR, H,S AbF
[ SPPO & 4o 3, $E7F T 35.0%.

2.4 JEZFEICHNTE WO FHNT A SRR S5 A4 ) S i)

AR AlgK J& ok R AES R 7 7 5 22 12
FE 0 $8 dn. a0 B 9A Fir R, - HEHA I AlgK 78
Mg bR WA R EER. A5 CK
I, % 40P HA B AleK B T RER B3, 30
Jiti I3 25 % A AT HA 21 181 52 24 AL 7 18] % S 1)
R

A o6r B g6
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b i ¢ b ¥ RS N
ai N N
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N NS RN y N R NN N ‘
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e A HBABENE—4F, B RIBECHEMAR .,
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S

(T




HhE SRR 2025 (5)

A op
] —4% WitE
120} . .
on
< 100} _'I’_ SRS
T N \
= : \ \
g 80f N ab \ N\
= 60f N N
v N N N
2 40l N \ \
§ 20 \ \: \
2, \ \ \
L, M M H
AR
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9 FEIERMKBEELETRAFRBFRY

HEVBTCHEAL PR 135 HA 19 AlgK, 40l 9B iF
Ro 5 CKAHILE, MSAMBEAY AlgK 35 A%, [
KT 11.6%, 6 M,S AbFEA F T HA 311 52 22
e &
2.5 G FEHANTE WO FH T BORR 2% 2 S R
35 HA SR YL 3. PAitiE 3% ¢ 11 HA
) CICE & 51195 ~ 527.39 gkg, HILESHN

4552 ~ 5420 ghkg, NJGER & il M 4439 ~ 48.46 g/ke,
O0+S JLE &M 37490 ~ 392.79 g/kg., WiFEHALIR
CULESHWEETCK, MH, NJCEWRET
CK. 8RR 1 H/C BEJR 3R 3 CK>SH,>M >M,,
0+S/C FEJR I3}y M,>H,> CK>M,, C/N BE/R [h 3
Bk M >H,>M,>CK, HLUil 5 35 e 2 B H/C, M, 4b
M, HOFF R s .
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®3 TIEAGRITRAK

e C H N 0+S H/C 0+S/C C/N
(g/kg) (g/ke) (g/ke) (g/ke) ('mol ) ('mol ) ('mol )
CK 511.95 54.20 48.46 385.39 1.270 0.565 12.325
M, 527.39 52.99 44.73 374.90 1.206 0.533 13.756
M, 515.16 45.52 46.54 392.79 1.060 0.572 12914
H, 513.01 52.61 44.39 389.99 1.231 0.570 13.483
S 512.08 56.28 44 41 387.22 1.319 0.567 13.453
M,S 529.75 52.50 46.79 370.96 1.189 0.525 13.209
M,S 529.05 47.94 46.24 376.76 1.087 0.534 13.348
H,S 525.95 53.44 45.17 375.43 1.219 0.535 13.584
A%V T i+ 3 HA 19 C JC K & 8 O 512.08 ~ 9RETE 7R 25 S, 1k B 2920 F12850 em™ (I Wy

). 1648 em™ (R EEEAREM ). 1720 em™ (T
%tﬁé_i ) D&L& E5S l\, ulzqz(ﬂmo\ Izomﬂmsﬁ%?ﬁ

529.75 gkg, HIG K % & 4794 ~ 5628 gkg, NJC &
T 4441 ~ 4679 ghkg, O+S JLE &M 370.96 ~

38722 g/kg, MIBHCMEAL PR C. NIC R & & I W
T A AL BE, T H, 0+S JLE B WK T CK fI
PR VR AL B, HE HA ) H/C FE R L B S>
H,SSM,SSM,S, O+8/C B /K [ & B h SSHS> M,S>

M,S, C/N JEE/R LR H,S>S> MSSM,S, Mk B AL 3
H/C, M,SAbERER)N, HIFH R iR
+ 3R HA ZEAM G5 10 fir s, A )5 2%

& Ab LAY HA 7E 2920, 2850,

1720,

1648, 1230

F1 1028 em™ &b 35745 W Wie 0, JH i oA 0 %) A X6

3 HA 2509 S0 EE . N 0 R M R0 55 A R 55 11
ARl 4 HA 214 8% 3 B 0 A0 06 1) FH T 58
AN R 4 Frs . 5 ORI B A L, i S
& i Aub BRI U5 17 A v R AC g L XoF i R e, L
Hh M, A B /D I R A 25 R I R O e W i 0
A XS 3R A, 5 CKAHEE, 45 A B Loe/T700 -
Tooao/Tieus TEL Y3 P K. 5 CK M LE, ¢ VA i it Ak B
(4 Lhgao/Tima0~ Loono/Taus 1L 728 4K 8 35 55 P ife % 3% ok
—3

A 1 1 o 1 1 [
1 1 o " N '
" " o ) " v
1 N o 1 1 1o
292011 1112301 292011 11648, |
By U280 17204 112301 11028 Hs 22002850 qmag 1028
—2 N || e l]l\1648 [ D —— o ||1230| 1 )
wo M T P - /.”. v ‘/:\*';\.__ . N — 1'_: :/:\v _,1,__.:
2 B i e e Y [
2y M AR e N B e 1
M~ o /i | MS A L ,” i e N
- It ‘yr\ :Fk!)\’ K e 1 —— I)I‘ [ \
a M A . A e N
i 1 1 1o s oo~ 1o \
1 I o " " Vo
11 11 1 . I 1 Ll i L L1 A i 1
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
WA (em™) P (em™)
E 10 $EIERNKBECHEE T IHAGER LIS L
F 4 TEHRSEROINEE E ERKIERERTRE
I AHXSIRIE (% ) HfH
b3 1 = 71 1
2920 ¢m 2850 em 1720 em 1648 cm Tao20/T1720 Tooo0/T 645
CK 36.65 2.86 10.77 49.72 3.670 0.795
M, 34.44 3.13 13.92 48.50 2.699 0.775
M, 26.02 1.86 15.10 57.03 1.847 0.489
H, 31.77 2.92 12.49 52.81 2.777 0.657
S 42.40 3.30 13.27 41.02 3.443 1.114
M,S 27.35 1.62 14.76 56.27 1.963 0.515
M,S 20.98 1.29 12.46 65.27 1.788 0.341
H,S 23.79 2.21 12.15 61.85 2.139 0.420
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2.6 LI LA . A 1 GE o 4 o R A S
LB S Ui

AL 11 AT, A URR 5 T A5 i
SPOD F1 SPPO £ I % 1E AH 3¢, 1M 45 WSS A1 SL %
A AR, IR B 4 4 5 SPOD F1 SPPO
WEME, HrhHA. FA. PQ 5 SPOD F1 SPPO £
W 2 A1 5, T HM 5 SPOD I 35 #H ¢, WSS il
HM 5 SPPO M3 A5 ME

soc|soc e o
wss| 0.18 WSS @ o ¢
HA[0.76 045 HA & ) o |
@
©

FA[0.81 048 098 FA & &
HM| 0.99 0.074 0.65 0.70 HM &
PQ| 0.68 0.25 0.92 0.84 0.58 PQ

% & —02

SL|-0.22 0.27 0.18 022 ~0.31-0031 SL —04
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Effects of swine manure biochar and biogas slurry application on soil humus components and enzyme activities in
tea plantations

MI Meng', WANG Shao-hua', YAO Wei-guang’, ZHAO Ya-ming', JIN Ze-wen', SHAN Sheng-dao', PING Li-feng'"
(1. Department of Resources and Environment, Zhejiang University of Science and Technology, Hangzhou Zhejiang
310023; 2. Kaihua County New Rural Construction Centre, Kaihua Zhejiang 324300 )

Abstract: To achieve the resource utilization of livestock and poultry manure and improve the soil quality of tea gardens,
the effects of swine manure biochar and biogas slurry application on soil humus components and enzyme activities in tea
plantations were investigated in a 2-year pot experiment. In the experiment, no swine manure biochar was applied as a
control ( CK), and swine manure biochar treatments with 1% and 2% swine manure biochar application at 350°C. and 500°C
and 2% swine manure biochar application at 650°C and swine manure biochar with biogas slurry were set up to analyze the
effects of swine manure biochar and biogas slurry application on the soil humus components, the structural characteristics
of humic acid, and the enzyme activities of the soil in the tea plantation. The results showed that after two years of swine
manure biochar application to the soil, compared with CK, soil organic carbon ( SOC ) content in 2% 500°C swine manure
biochar (M, ) treatment increased significantly by 4.48 g/kg; Water soluble substance ( WSS) contents of the treatments
were not significant; Humic acid ( HA ) and fulvic acid ( FA ) content in 2% 650°C. swine manure bhiochar ( H,)
treatment significantly increased by 0.52 g/kg and 85.0%, respectively; Humin ( HM ) content in M, treatment increased
by 90.2%, and it was significantly higher than other swine manure biochar treatments. PQ values of the treatments were
not significantly different for application of swine manure biochar. Soil laccase ( SL) activity was significantly decreased
by 30.8% in M, treatment, and M, and H, treatments significantly increased soil peroxidase ( SPOD ) activity by 30.5%,
28.4%, respectively. Soil polyphenol oxidase ( SPPO ) activity did not differ significantly among treatments. In the combined
application of swine manure biochar and biogas slurry treatments, compared with the control, SOC content was significantly
increased by 4.90 g/kg in combined application of 2% 500 °C swine manure biochar and biogas slurry ( M,S ) treatment.
WSS content did not change significantly in all treatments. HA and FA content were significantly increased by 0.57 g/kg and
70.0% in combined application of 2% 650 °C. swine manure biochar and biogas slurry ( H,S ) treatment, respectively, the
HM content in M,S treatment was significantly increased by 100.8%, and humus component content was dominated by HM;
PQ value was significantly increased by 21.8% in H,S treatment, laccase activity was decreased by 30.5% in combined
application of 2% 350 °C swine manure biochar and biogas slurry (1,S) treatment, and SPOD and SPPO activities were
significantly increased in H,S treatment by 30.1% and 35.0%, respectively.

Key words: swine manure biochar; biogas slurry; humus components; soil organic carbon; structural characteristics
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