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1 #RERZ®

11 GRS E] . Mo S0

+ 38 F RIS T 2019 4F 8 J 32020 45 9 A
AR AR 2 S % N iEAT, b R AE T
A 0 T R B VR SR A, HESE A O B R
M, mIYEKRE, AKREUCE G REHEZ L5, +
FEXCE)E, 33 2 mm 0 T R H R0 BG4

T E AR A R, SRR R
WLER 1o a6 F B M AT ke B A HLIE B AR 4 0
NI &l /AN DY S S T N K S (IR )
699.91 g - kg™, &R N27.18 g+ kg'', pH H} 8.95,
AHLIE R T a1 0 A PLIE, HANRS &R

71044 g - kg, 4= & N 2030g- ke, 4 W (P,0O,)
N1120g- ke, 25 (K,0) K23.00¢- kg, pH
9 6.96.

F 1 IR EREUER

; R A WA L LT 2R
P (mg'kg’l) (mg'kg") (mg'kgfl) (g'kgil) (g'kgfl) (g'kgil)
4.42 6.73 108.23 74.32 10.39 11.14 1.01
1.2 Rk 12.0, YEEZRH Origion 2018,

IR 8 ANMALEE, KGRI S A WU AR E
BRRA BN IHFF A HLIE . 8 b HEARZR NS 2,
AR E 3N ER, B EE LN 2k, 1
FIEFF R A DU A RIREBIESR Fe MR A5, 2
A AR R AR KA AR K Y
70%, FHFREELLAERR S d T K. 40 FEE 200,
400 d FFEURE, 647 - SEAROCHIR AT E

x2 MFREVBHEEILGIRAE

Abg L4l M (g kg")
CK 0% JHAT 5 +100% 7B HLAE 15
BI0O 10% HHFF 5 +90% A HLAL 15
B20 20% MHFTH% +80% A HLAE 15
B40 40% HHFTI +60% 7B HLIL 15
B60 60% JHFF B¢ +40% A HLIE 15
B100 100% HFF 2% +0% A5 HLAE 15
BH 100% KHFF 5 +0% A HUIE 7.5 (HY 172 )

B2H 100% JAFTF 5 +0% A HLIE 3.75 CHD 174 &)

1.3 MEm H 5 ik

R 0 H - pH (ER AL, Kt
51 Bl RTRY B AR 05 mol - L
NaHCO;— 43 06 BE 5 3 F NH,OAe— K JA
JEREW AL At FH R R A o A A0 e
(LECO/ J3v] )5 sc4ubEsS . B QRS - )i+
WO GIEE: (PinAAcle 900F ) 5 A HLAR ] H 4% 2 B
ZEHTE - AN Y T A R AR R
B — SE L AR R R R A A T
L4 BAEab 55 Hr

B IR F Excel 2010, Zeit4M#TRFH SPSS

2 ER5HH

2.1 HHEpH Kk, A, W BE RN

Jite FH AR R A MILAE St - 48 = 20 B A 5 1) 5
M UNFE 3 s, FERGE 200 d BF, SXTHEARLL, 4
FF ¢ it % 57 HILAE O it 24 5 3 M b v T 48 pH,
H B 7 12 ) G AR BB 2, 7E B10 ~ B40
AhPZ ), +48 pH 2R AR, SXTHAMHEL, 3
in W BE 7E 5.6% ~ 7.5%. 1 BH Al B2H 4b 3 () +
5 pH 555 BEAH FL RN BRBEAE 13.3% ~ 7.9%. FER:
B 400 d B, #SAbHA 48 pH L 200 d BYA T T
B, (HA AL R[] A5 1k a3 5 200 d BEARRL, 1569
HAFF B T R -3 B 5T I AR, A
FF ¢ FLARAT I 5 HLAE AL iR R o e 3%

K8 200 d B, BARFT A3 2, AR
W, {28 60% AR A HLIE (B60 ZbHE )
1)+ A R0 & oA o (5540 mg - kg ), 0%t
WBIEANT 77.5%., ¥i7 400 d )5 48 2b B 4 A %L
W o s A 5 557 200 d IEARARL, B B10. BH
1 B2H Ak, HoAt b #1) - HEAH 200 & = A
(9 1Tk, JeHUE BAO ZEFEM 200 d B 31.78 mg + kg™
HEfNE] 400 d £ 72.11 mg + kg™, S A B0 AbFE
(72.69 mg « ke ) AEFHAE, XATREZHY R AE Y
FRFFIR-5 A MU B AT LA s A A4

SHFF BAEFEA T ARG 1 -5k
SO BR B2H AbFEAN, A AbFR S X B HL Y
AR ERTE, EBEE R o 3 mascR i ,
i 200 d B, B100 Ab B 4 388 S8R 1 B i K,
K F] 317.56 mg - kg, 5 X BEAH L3 0E R 53.6%.
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B2H b P+ HEH R # 5 h 169.01 mg - ke!, X
FEAHELREAR T 18.3%, 3575 400 d J5 454 HL A 1 18
MR i 55 E 200 d BEES A R RE, {H B100 4t
PRAR AR Fydierss . B2H AbFEEA .

FEAHRI A R LT, REARFE ¢ Eo i 38 n £
B A S BB W, B E 200 d B, 5 XA
e, B10 ~ B6O Ak 3 - SFemm e 0 5 & PR AR o
4.1% ~ 20.1%. T L J8 FF 5k B100 ~ B2H 4b #f
1) - e A L F A LU X RE R R T 20.8% ~ 8.1%),
Horr B100 2b BT B BE fe K. Ui, S5A L
NEAHEL, JHFFSAF T - Hemdi g A S 2 R, |
THFF AR AR R 2 . K5 400 d B, #Ab3E
F1R) L S8 0l e 2 B HL S B 200 d AR AR BT R B
DL EZ5 R, AR A HILIE XS e i 2 = 1)
PREFRCR B PR AT R4

- 38 4k B A BLBR R G HLRR 41 6L,  TCAILIR Y
FE RS R R TREL , A IR A 0 PR RN R A ik R
UL EBREA I, RIS R R R
s U TS — T, T TR e YA B TR )
T RURERAL, A HURITCHLACR A X+ S m iR £h
AT A AR SR A AR HEAE T 270 edh, Liu %

o don, TIEMUEYES AT S 5
RS CO, TE iR ER, i AR i 5L o ] 3
R IR, e SRR R DO . BT
DL, a3 a5 i LU AT HLARIS = . 358 200 d
i, E3EAm SR B10 4FEY 1337 ¢ - ke T
F| B100 4 FH % 26.00 g « kg™, HXFHEAA L, FTF
W B4 10.4% ~ 114.7%. BH. B2H Ab FRAR L X R
AR i TR B A3 R 74.3% . 28.5%. 1
B 400 d i}, B CK. BH. B2H ff) 3 4 b & & A
FE3EE 200 d A I TR, HAR AL BRIA [ 5 5 [A]
MRE, Ahe & A i L. Ui, SRR scRT
DIRRE R A MR T T Sk & 5t

5% AR L, AR A T I A
TERE 200 d B, [ B10 4D H X BRIEAR (R F% T
0.8% ) b, HARHHASOIE I T HEEA S+,
TSRS ERENE BIOOAT (156 g kg'),
B60 Ab HE YR 2 (155 g+ kg ). 7E 55 & 400 d if, CK
1 B60 Zb B 555 F 200 d B AHIL, BH A1 B2H AL BRI
IR A SR TR, HARA I LG E 200 d B PF
B, 55, 7EERE RSN, MR R A
MU SARFF A F T AR S R 55

R3 FEAEFREVIE 200, 400 d F3tHIEFZE L R0

F A e b . AR G i fire A BN e
g P _ _ _ _ _

(d) (mg - kg") (mg - kg") (mg - kg") (g-kg') (g-kg")
200 CK 4.83d 31.21ab 206.82f 123.72a 12.11¢g 1.17f
B10 5.11c 34.09ab 220.33e 118.68ab 13.37f 1.16f
B20 5.10¢ 30.06ab 237.88d 109.20be 15.48e 1.30d
B40 5.19¢ 31.78ab 250.04c 103.57bc 17.87d 1.33d
B60 5.35b 55.40a 279.75b 98.83¢ 21.63b 1.55b
B100 5.56a 35.24ab 317.56a 97.94¢ 26.00a 1.56a
BH 5.47ab 26.60ab 224.38e 113.64ah 21.11¢ 1.42¢
B2H 5.21be 13.82h 169.01g 110.38h 15.57e 1.24e
400 CK 4.81d 39.27ab 198.72f 113.48a 12.02¢ 1.17d
B10 4.82d 34.09ab 214.92¢ 111.62ab 14.01f 1.22d
B20 4.89cd 43.69ah 223.03d 104.17bc 15.74d 1.29¢
B40 4.97¢ 72.11a 243.29¢ 96.39¢d 19.37¢ 1.38¢
B60 5.08h 72.69a 267.59h 94.53d 23.71h 1.55b
B100 5.36a 46.76ab 308.11a 89.29d 27.90a 1.62a

BH 5.13b 24.29h 218.98de 94.87d 19.17¢ 1.31cd

B2H 4.95¢ 12.62h 167.66g 90.64d 14.89e 1.17d

T [l —8 pAEINE FREAER [F)— AR R 2R B ) 22 5 B3 (P<0.05 ),
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2.2 HHESEHREES . BERAR(E

HHFF 5 A HUAE F A 145 200, 400 d J5 1352
et AL & 1, 558 200 d B, 7E AL 5 AH
[F ) CK ~ B100 ZbF 2 [H], - 19858 4 45 7 J oK
SR, JCREZES, Ll B100 kb B A 4 A8 e bt
B B e i (590.80 mg - kg ). 1/2 1 1/4 & AHFF
K BH, B2H Ab PR - 850 e85 & fmAH i, 2
B B100 4b PR 25 BE AL, 3% & 400 d I, £ 4k 2R
(8 498 52 M Pk 5 % i I T 15 7 200 d, 6 RN
537.60 mg + kg FFEH] 462.13 mg » kg, T REIEE
(14% ) Ko mULULB, APk 45 37 3 42 T+ Fn
FEARERCR KA, SFF 5 s 5 A UL Lb St
FHUAEE 4

700
I b [1200d

400 d
600 - ab ab g 2 -

a pa b
500 - c c

400 -

300 |-

PSR (mg - kg?)

200 -

T

100

0 CK BI10 B20 B40 B60 B100 BH B2H

AbH

B1 EFxENEX gL RS S SR

Vs B L ARIRING TR R
ARFEAL R 2R B (P<0.05), T,

JHFF B A HLAL i A 3% 200, 400 d J5 135
ek B A2 an 18 2 55/ 200 d BF, B100 4 B
1+ HEAS IR MR & i K (77.60 mg - kg™ ). FEN
HE B A TR ) CK ~ B100 Ab FH ] 4 38 52 o k4 25 i
R B A AT ¢ LA A b AT R s 1 HAE
B100 ~ B2H AbFH[A], 1A ek B 5 o Bl AR AT
I P S0 B AR HEE 400 d B, A AbEE
) 32 R A 1R L 200 d P R R, Hiod,
Xt HE A T R B (21% ) e K. B60 5 B100 4b B
() RS R B B AT . UERH, BEE S A A
FERK AR B S i TR, T RS Y AT A
i sk 5 A HUIEEC G (B100, B60 AR ) AIIKAH
R PR T - AT B B

90 -
80 ® W a
700 o o [, A c

6o | ld d
50 -
40"
30-

20 -

TSRS R (mg - kg™!)

CK BIO B20 B40 B60 BI00 BH B2H
b

B2 RFFRKAVIEX LRSS SRR

2.3 LA R B S wE AR AL

FEEEE 200 F1400 d 5, HIEA YIRS &R E
TR AL (K 3). K5 200 d B, AH Xt E,
HHFF 5 A HLIE B10 ~ B60 Ab B (1) + 864 DLk &
b TF 0 B R 1.9% ~ 57.3%, B100 ~ B2H 4k 3 fy
A WA 5 LT IE S R 85.8% ~ 39.0%. Ui
AP 2, HHEAMR S DR . 51
200 dAH I, 15 H 400 d 9 CK ~ B20 A FH A +
B & RAPT BT, HARA A TR, Ju
J& BH. B2H Zb3, 23 51% 200 d B FRE T 21.7%.
17.8%. Dk LZ5RRY, it EMEEL T, $
Jite R e Ak 3G A A MLk B i R O ROCR e
F, EURFE A AR X 2 R 4 A AL B AR
Bhf,

25r

a [J200d
a I 400d
20t b b
c b
c d
C
15+ de o d de

THAPIRE R (gkg™)
S

CK BI10 B20 B40 B60 B100 BH B2H
b

B3 MAFRAVEXN LEERES ERR
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A A B B S 200 FT 400 d AR
fLanE 4, -SSR AR L B - 50 PLERAS
[, SXFRAHL, MEFF A PUIE B10 ~ B60 4k HE
Iy NBEAR T 7.3% ~ 24.7%, FEHAFT 5 L )38 fn i
U8, A K AT 2% B100 ~ B2H &b 38 HE Xof 1A B A
354% ~ 44.5%, it (T s a3 s T - 9 R
SR, AU PR . JEFF R LA T 4 4
FAROR oL, (HAVUIESCRE B E . 555 400 d B,
AR S E A 200 d A TSN, TR B A
FFo% B100 ~ B2H Ab#H, 158 BAKRAF s oA )T 115
FARR & =R

)5 [J200d
SF a  a 400 d

| b B

a ab b

. 20f ab b b ¢
TOD L c
A C

w 15 i
W d
& 1.0+
B I
=
Boo0stk
_H

0.0

CK B10 B20 B40 B60 B100 BH B2H
yisiy

B4 EFREVIEXLIRAHEKRSENRMN

HHAT A MR Fi A £ 35 200, 400 d J5 i B3R
SEE 5, B S AT, RS AT LA R
Mo SRR i, B R 200 d B, B100 4bFE
) HE R SRR (1673 g+ kg ), WA
(5.14 g - kg™ ) B10 ~ B60 Ab3HEE T IR - THis B Ky
17% ~ 149%., B100 ~ B2H kb 3 45 %t B8 | T} i 5
H225.5% ~ 120.2%. FUCUBEHT, PR HHFF o 6T+
HER PR THRCR E HL B IR
SEK, CK. B10, B20 4ZbFRK) e ELAE ETF,
T & AT 2R A 22 1Y B0 ~ B2H AbFREE 200 d 5
fik, H BH. B2H Kb FREMRER AR, DL Eg5Rk
B, PRUEARFE e B AR HHESA R iR e, A
Fi ARG PEAS A0 A2 05 2 1 A AT LB BC Rt AT 2 o

+ 5 TR F A 200, 400 d 25 AR {k
WE 6, B JHFF A2 g, 3w HR & &
(B A B AR AR R . (R AT LA 1) 4 3
(CK ~ B60) 4 HEw B & s 3 ik & T AR
AHLAEAALFE (B100 ~ B2H), H & EHRZH)

B100 Kb BE A%, B 200, 400 d i, +3EE A
iR S e B EXT IR (450 ¢ - ke ) . B20 A0 FE
(3.62¢g - ke ), ULHAAMUIESIRAT %A HLAE LA it
FHFFB AT A T 3 LR A A R S5 RE

20

[ 200d
18 2a Bl 400 d
_16F b
T 14k
2 7 P d
w 12 c
- L C
15 10 d
<1 r
4% 8
ﬁ L
= 6
a4
2
0
CK BI0O B20 B40 B60 B100 BH B2H
Vs
B 5 MEFxEVETIERSESEMNH M
61
| [J200d
a B 4004
5*
a
| b b
’_i - ab a ab ab .
il) 4r ab ab ab - b
\z.:/u L be . labc be
i 31
1|
g&é
B o2+
i
,‘—%—a\% L
H oL
CK BI0O B20 B40 B60 B100 BH B2H
L
B o6 MEFFmEVENTIEEERESEMNHI
3 it

3.1 MR BAHLACXS 418 3 2 AL R R 20

JE AR BT, RAESUR IR L, R
Hti e R A AT REIR B RCR . I HAE RS
AHUICHKCHE L HntiA HUILBCR s, 2 FHA g HAL
MUE YR BA — RV Ak Yty
P, A BA PR R R R - A HLTOAAL R
st IR RE ST 5 D IR RAE M PR LT KR
T+ L IREARE ST ; WL S5 | ek
AT R A A 0 LR 2 0 R W Bl
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FZALE SR E, R R 20 e fy— 2
JLEA AR, 1A UIES AW ORAFAE SR H
FMEPEFT 2R, R, AR B VR A 4 R R
FIAHLAL, Ho A S A A

AW R, L3 pH, BMAE. AR, #
SO AR, AR S A S AT R A R
X, Hrbh B pH, HRE, 2. A SRS
HRAT Bt Fl B S IE L, X5 Cheng 25 ') BT 5Y 45
BB YA B R, PR - pH Y
o BN B, R A, R
HE ) BRI R AT 198 AT 7K D S b+ 338 1 A
S L TR R AR T LA S, X
WREA I IRIN, —RHEm A EEN ATk
P, IR s L P B T ik, pETIRG N T e
a2 TREWIRRA B S —E BT
£ AR S F LS RS I T
P, AERE THIROARE 2 MWIRTHCIRE, ©
TR R R, X TR TR A Bl
BRI HUEERE 7, T B Rk 0, O
HLAE W 5 B PRI D T L e i e 1,
FOR, LR ] A5 e T R ) S R
Hy, HF BT AW R ) 45 R PR B K
i 2 AN, T AR AT L R R
B B RAERR, MRS T e e

T A R R BE AT B B RSN AR T, X
5 Laird 25 7 O BIF ST 45 R —Fh o E R A FT 5 A
B 4 - A RO S R T 609% ARAT 5 B A L
A (B60) AbFR, 3T fig e R A HLAE FILE B %
HEEAAT RESR (R B, ) s s
Til A ST A ) B A T AR i AL
HE 525 ) o Tt 25 1 AR IR Y, PR
AT HILAE 5 A 4 ok e T it %o 1 S8 A S50l %) 2 T3
S A W TR AT . BRI 64 Y BRI AR, AR
W) 5 A TGS A MILAE o A 5l 00 4 TS8R Ak
U, SRS 2 PRSI, A HLRL AT LA b - g
GRS, (HAEY TR SA HUIE R EACRRA

TR AR R A E T, A Ab B0 a2
B S HAT o A RO, Bt LT b B
Fiy 98 G e 2L bk g e, B AT AT e Ak B R e
%, TEARFF S HUIBAL IR, BEZE JRFF 5 A B s
B, SRR o R R R R A s A T
b S R 0/ B R T R A B 4
TR AL, BRI A SR SR, L

R A=Wy I e 2 W B NH =N, DR G BT Isf FRAIR T 138
A ROE T EL R B R R R R T R
PR HC o o i R A B S E S 2 B,
8T E AR R, MM RRAR T 4 S me it 4
BV A S EEASCEE Y,
S IR ZEp e T

3.2 JHFFARA PR LIRSS | BE AR

FERIEE AR AE KT P IR, XK
W SR B R A B, iR RE AR
HRRIEH R KOS RS AR T, &
JRAFF i B Z2 1) B100 AbBE, HASHEAS | BEiki i
KAV, 33 e R R A R e A TR . B T
A BN s B S | B R AN T AL
NEFALEE (CK ~ B60) Z [0, HIEACHPESRS | B
TR, MBS HER, A PLE (CK)
0 S PEES | A B N R L, AFT R A AL
JEFI BTt KR AT e A BN A AR o 332 R A A W o e
SAHUEEGEE T T IR —E R 4,
3.3 MHFF A AU A MR F R 7R 4 o S
2H 1 52 )

A ML AT 20 8 R AR S A T
FEAY T E A AR . E R . IR,
FIEAHLTEA 60% ~ 80% 4, A HLIE 5 A 1y i ot
H AR )R MR T A MRS & e S T A K
Sl e A T S S R O AR ] L £
AHLTCHUIE, Z55RF, AHUICMGA #E, 115
JEE B o B A R . R S it A HLAE AT LA
R SR A Y R SEAT AT LR T 4
PR S oy i, BN T R R g
RPE ST O FERT R AT R AR AT 543 B A
T 58, R IREA SRR B i B ISR TR
FFRFEFHENE

AR FIRE A, BEE WA B, +
AP, MRS RS ETHEY, AT R
B100 (15.00 g « kg™ ) AbBEAYA HLER . SRR &
R EN B Ko AW I BE RGN - A HLRR .
TR 0 2 R AR W iR AR B B AT KA ik o
%00 DR AT W TR A LB E A FH R A L
SFRES . Ak, AEWs AT DL E i R i 4 B
LRI ST AR HE A 0 0 1) R e ',
T AL S, KRRV, AT
DL S R B i, o IR AR
2 AT AR O A YRR S i, R T
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g

AR v B A AL AL B ) A AR %
e, FEMIRF A HUICAL SR, BB 7 B A AR
FEo LN . AT HLAE LR B R (EAE B
TR S Ak B, WA 5 6 DU I 2% 4y k2
171 RaAR o o D B0t AT ¢ T DA T S0 AR
B, AU AR TR T, 3 e g
AR AN — 2k, LI 0 L i o 26 S AF 6
JRARAT HAL BEXS T HEARLMR, A B FERCHERR A A%
Kb B - SRR RO e T AR AL B A AT
FEFEN, IR AKE , FEATHEAL s s A HEAL T
it A SR TR T B A W o AR AT L
PR IR A T S e S BT T et
JEI, Al RER S A R A PUIEEAR 5 B 37
ik, PARA T35 SR RO R A K

ABISE T HLR 55 M R IS JC A f AR
PR, (B AT S B e 22 1 B100 Ak PR LR
TR, XHHIA DY A R A S, B
WAL B RN EORFE R, KB
B, WIBOR .. WIBCER S BTN, W R S A
WA AT RESE N A R T LR/ N5 )
JF, SEHA G AR B BRI 5

4 E®

(1) MFFAR TGS Ml 5 AU BC B34 AT L4
FH 8 pH, 2fk. 2% A A, HEARFT
S IR ISR A 8 T AR i X - S ik 220
A R A 2 A AN TE] . S R HLIE AR L
Bl HRFT e A I R o, e e i R R
R T A RO AR AR 4
JnmisE hn, A5 60% MHAF A A HLE (B60 ) AbH
AR T B AT ¢ it B e 1) B10O AR BE 15 HH 38 (1)
HRFF 2 R HLIE it A R T 3 s i L 3R

(2) FEARFF A ] ISR T s 4TS . BE A
i, LR AR e s $E T, JRFFsa LR
FHE T Uit A HLIE RERG I e ss bl s | B0 &,
{HBEARFF B¢ EL B 3 JC B 8 - THRLAE . Bl & A
TS T SO =N i S W O e e L G L - S N e
JER K (21%. 14% ), B InKEFF e AT D4 2%
RHRUE

(3) MFFIRRE 4T A LR A R &
o PR R o ol AL AR 2 R B T S R
&, HAPUIRRCR TS . JFFsE HUILHH b it

HHFT o B A AT A R & R . T Y
HFF o0} 498 5 HL R B s AT B E
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Effects of combined tobacco stalk biochar and organic fertilizer on soil main nutrients and humus matter

LIN Ying', HE Jie-wen’, CHEN Xing-feng’, ZENG Wen-long®, XIONG De-zhong’, CAI Hai-yang” (1. Fujian Forestry
Vocational and technical College, Nanping Fujian 353000; 2. College of Resources and Environment, Fujian Agriculture
and Forestry University, Fuzhou Fujian 350002; 3. Fujian Tobacco Quality Supervision & Test Station, Fuzhou Fujian
350001; 4. Longyan Tobacco Branch Company, Longyan Fujian 364000 )

Abstract: In order to explore the effects of tobacco stalk biochar organic fertilizer on soil main nutrients and humus
substances, indoor soil cultivation experiment was conducted with organic fertilizer, tobacco stalk biochar organic fertilizer
and tobacco stalk biochar. Eight treatments were set up, which were control treatment ( CK, single application of organic
fertilizer ) , tobacco stalk biochar accounted for 10% (B10), 20% (B20), 40% (B40), 60% ( B60 ) of organic
fertilizer, and tobacco stalk biochar accounted for 100% (B100 ), 1/2 amount of tobacco stalk biochar (BH ), 1/4
amount of tobacco stalk biochar ( B2H ). The results showed as follows: (1) compared with CK, tobacco stalk biochar
effectively increased soil pH and the accumulation of soil available potassium, total carbon and total nitrogen, and the
content of available potassium and total carbon in B100 treatment increased by 55.1%and 132.1%, respectively. The soil
available phosphorus content increased with the increase of tobacco stalk carbon content, but the improvement effect of
tobacco stalk biochar organic fertilizer was better than that of tobacco stalk biochar single application, among which B60
treatment was the largest ( 72.69 mg * kg™' ), B100 treatment was the second (46.76 mg * kg™ ). However, the content of
alkali-hydrolyzable nitrogen in soil was decreased by tobacco stalk biochar, and the content of alkali-hydrolyzable nitrogen
in soil under B100 treatment was the lowest, which was reduced by 21.3%, compared with the control. (2) Tobacco
stalk biochar increased the exchangeable Ca and exchangeable Mg content in soil, and the effect of tobacco stalk biochar
addition was more stable than that of organic fertilizer alone with the extension of incubation time. (3 ) Tobacco stalk biochar
significantly increased soil organic carbon and humin content. Compared with CK, B100 treatment increased organic carbon
by 68.6%and humin by 147.8%, respectively. In B10 ~ B60 treatment, humic acid content in soil was decreased with
the increase of tobacco stalk biochar ratio. In B2H ~ B100 treatment, humic acid content was increased slightly with the
increase of carbon application. The content of fulferic acid in soil was the lowest in B100 treatment, which had the highest
amount of tobacco stalk biochar. In general, under the same amount of fertilization, organic fertilizer is beneficial to the
improvement of soil alkali-hydrolyzed nitrogen, and promote the formation of humic acid and fulferic acid in soil. Tobacco
stalk biochar was able to increase soil carbon, total nitrogen, available potassium, available phosphorus and exchangeable
magnesium. In conclusion, organic fertilizer containing 60% tobacco stalk biochar ( B60 ) could improve soil main nutrients
and the formation of soil humus.

Key words: tobacco stalk biochar-organic fertilizer; soil nutrients; humic substances



