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Abstract The aim of this study is to select the agricultural wastes, which are suitable for Dali Prefecture of

Yunnan Province and have the effect of reducing the continuous cropping of flue-cured tobacco. Firstly,
literature related to the reduction of continuous cropping obstacles of flue-cured tobacco were retrieved
from the Web of Science and CNKI databases, and three categories of agricultural wastes having the effect
of continuous cropping of flue-cured tobacco were identified by Meta-analysis. One type of easy-to-obtain
agricultural wastes from each category was then selected, and the effects of three agricultural wastes on the
soil physical and chemical properties and pathogenic bacteria of tobacco fields with different continuous
cropping years (1 year and 5 years) were further explored through laboratory culture experiments. The
results showed that: 1 ) The meta-analysis revealed that the application of biochar, oil cake, livestock and
poultry manure could significantly increase the yields of continuous-crop flue-cured tobacco by 15.78%,
9.78%, and 7.43%, enhance the harmonization of the chemical compositions of continuous cropping flue-
cured tobacco, and significantly increase the contents of organic matter by 31.61%, 24.37%, and
13.41%, 26.35%, and 20.02%,

respectively; 2) Compared with the addition of no agricultural wastes, the addition of three kinds of

and available potassium in continuous-crop soils by 27.95%,
agricultural wastes, namely dry cow dung (livestock and poultry manure), rapeseed cake meal (oil cake),
and corn stover biochar (biochar) reduced soil pH and increased soil organic matter, total nitrogen,
available nitrogen, available phosphorus, and available potassium contents in tobacco planting soils after 1
and 5 years of continuous cropping; 3) At the same time, the application of three kinds of agricultural
wastes changed the diversity and community structure of soil fungi, significantly reduced the relative
abundance of Fusarium, the causal agent of tobacco root rot, and increased the relative abundance of
Chaetomium, the preventive fungus. Therefore, the application of dry cow dung, rapeseed cake meal, and
corn stover biochar could effectively improve the physicochemical properties, microbial community
structure, and diversity of the soil of tobacco planting in Dali Prefecture of Yunnan Province, which was
conducive to mitigating the fungal soil-borne diseases produced by continuous cropping of flue-cured
tobacco and reducing the barriers to the continuous cropping of flue-cured tobacco to a certain extent.
Compared with dry cow dung and corn stover biochar, the application of rapeseed cake meal had the best
effect on the reduction of the continuous cropping obstacle of tobacco in Dali Prefecture, Yunnan Province.
This study provided theoretical support for the selection of raw materials for the development of organic
fertilizer products for the reduction of continuous cropping obstacles in flue-cured tobacco.

Keywords Meta-analysis; agricultural waste; flue-cured tobacco; continuous cropping obstacle; sail

microorganisms; pathogenic bacteria
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Table 1 Physical and chemical properties of soil

AR AR /4R X i . N
A w( AL/ w( &%)/ w (Bl A 20D / w (A R/ w (D /
Continuous pH
} (g/kg) (g/kg) (mg/kg) (mg/kg)s (mg/kg)
cropping year
1 8. 06 77.03 4.50 260. 23 43.70 359. 35
5 7.87 53.13 3.15 193. 06 115.19 537.99

& FEY) 5 5Y-T1, 54 % /E + + 428 ;5Y-T2,54F
HEAE+ A+ RV 5Y -T3, 5 4R % 4E + + £ kA5 FF
#e o 43 BIFREL 50 g KT 4b S A9 A ] 2 1F 4F BR +
FET 200 mL BRF RS SR b, A AL BB 3 E
5. WE S KR 40% W 4R K B (WHC) ,
FEE WM T AT IR 35 3 d, IR AR e A 92
WM o TR 35 A A b R 0 9 R A S DA B Uk
BoK R o W FRES G KA E 5w 5 R
RAYE , mCRAIEFYD im (L) =3%"%" %k
FEIK AR 600 HHEE KR HHATIER S R, g2~
3d#hFE— KA KR 21 do
1.4 TEHERFEE

BB SR A G AT R R T ORE . B A
RANG , — &6 43 R 5 78 2 0 KT BRSO 43 il ik
i, i AR S a2 g £+
BEREATCW A AR E T —80 CAM FHRAHT
DNA = 38 il /5 5347 -
1.5 TEEAERUE

2 BECHA B0 3 B 2 S 30 48 5 )0+ 4 5%
e b, - HE pH R FH 2 6 132 B 38 el A vk I 5 AT
HILJTE B 7 2R A 55l o S 43 0 SR FH A R -
AR TR A I AR ROL R — R R R R —
BRI HL €0 7 R 2 0 5 i — O O B I
1.6 TEREMBEESHEREMDT

+ HERE A DNA 250 PCR ¥ 3% | PCR 7= ¥ %
SE Al Ak B e I SCE R A R v D 4
g AR Y B AR A IR B AT R AR R
Illumina PE300/PE250 ¥ & ¥ 17 W % . f# [
UPARSE v7. 1R AR 4l 97 %6 11 AH AL X ot
¥ PF 5 19 7 4 34T #:4E 43 28 51 9T (Operational
Taxonomic Unit, OTU) E 23 5B k& 14 , LBk
A RE R B i S (A RN SR A P B Cl SRR AR A
FE 2 A RN R AR Y5 e MBS BRD . S TR
Wl /0 I I B I 4 Alpha 22 KE R B0 3 BT 10 5%

e, B B AR AS 7 81 Bl - 2= 20 000, 4 IS, B
FEA B S ¥ 7 %) 8 55 B2 A AT ik 99.09% . FH
RDP classifier ™ b %f Unite ITS & K #5 38 J5 (v8. 0)
HEAT OTU My Fh oy e 18 BAS L I(E 0 7006, F
FEA R FP 43 28K F Gt 3 A FEAS 1 B v 24 %o
1.7 HHES

K F Meta 43 81 7 35 2K DAl 4 b 2 75 9 %5 45 S0
A B i ) 52 B Meta 43 BT B WO B9 IR R
(Response Ratio, RR) Y A #8 %} £ (InRRO Ay %00
I, S BT AN [ 2 A AN P 5 ) %o K A 3 R I A 1 T
WORCR . InRRITE FEBRUT

Te
InRR = In— = Inx, — Inx.
x

A AR IR AL CCKO A ¥ 5 2 o0 b B AL A
EEME L T N R FRA AR A ok FOR
AN A
Effect = (" — 1) X 100%

A AR FE W A VR R ARl R 55 ) XF
55 I 2 A B 0 A — T DAY, T 25 R R TE B E
OME  RZ M EE 5N 7 A e

P T 0 4R v A bR O 22 1 IF AR D IR
Sy 388 S B B ASCEE (9 5 ) A AR 58 A X I IR
B ROk I 17 B A E (Weigho B9 40 #F 31
BAXIT .

n. X n,

- n.+ n.
V:i: n.+ n.
w n. X n,
A an Ry 45X IR T B0 S ol A A PR
B A SR T BEAILRLON B A A b B S
BEPRAL M BT CpH A HLBT A A B AL A S0 AR
BB e I A 2R (B e ZE LR R0 O
I a2 R A CHR B 3 TR LR AL A
BV (KO VA CCD B L L 20080 EE 3 4 LD 19

w




%123

W & T84 - AT AR b 2 5 00 998 08 26 AT 8 A% 3 B P O T D AT 5

115

{8, I 38 i B B RE A 4 999 Wk i O Ok 3R A%
952 EAR XA (CIs) .

Meta 43 #7 i ] Zotero Fx {4 5 1 SC ik i) 7 25 i
& , {1 F Microsoft Excel 4% #& B r) B ds i A 4 it
P MR . Metawin 800 58 B iR £ s
ST AT . IR Origin 2022 8 7F 647441 .

+ 398 AL T BOHE 28 Microsoft Excel 8K 24440 2
IS, K F IBM SPSS Statistics 26 # 4 Jc #E47
RO 20T, B AT AL R A OGP A A, B e R
Origin 2022 8k #47 BIE 2241 .

TIEMAEY I L EEY =S
(https://cloud. majorbio. com) b #E47 . HAKLTF .
% i mothur #4735 Alpha Z £, £ 45 Shannon
1 Chaol #§ %% , 7% H One-way ANOV A #£17 Alpha

ZREVE B9 A 18] 22 57 43 81 5 68 1 Source tracker ¥ F 3k
U543 KT T 5L A0 B G 60 A A [) i A 0 8 7 55 40 118 A 6T
. &M RIES (version 3. 3. D T. BAERA

2 HRESH

2.1 AR E 39 B0 HE X3 % 1E 1% 1 7= 2 R

i a9 %2 i

AN ) Al J5 57 40 04 it FH St 52 A s R 7 e K A
i R Ay T S R LR 1. I L) I, 5
it A IE AR L ZE AR SR T RS A EH 8
FEAE AR s EDR RS TR 2 T R S X5 A
8 7 At 3 A B R R, G i n A= 4 e U
fE 5T 15,78 % CEAR X [H] 6. 16 % ~27. 60 %) Y
L T

B/
2

Or @ - 1001 (b
(@) - P=0.007 6 (b) ) BOiGE
30 @=16) 5 (n=3)
s (n=3) 880
= 200 (n=13) (n=8) 033 (=7) £
2 pF T % e
¥ s CJ —yy =2) £
N9 Of---deo b =2) xo . = Za0f
@ e e
= g 10 £
= pic] =9 _ =2
=& o & (ni) (14722 0 =) @7 o)
P8y 3 N
o
-40 1 1 1 1 1 1 1 I -20 L 1 1 1 1 1 1 1
& ’ ”&/ 3 _Q} e -1 & &/ S N\SJ _Q} H :*‘&/
T SOPRE T FE ThE Y FOIRE ¢ &
: S S .
&0& 6&@ ' ‘z,c:\b 4@(@ \@éo & Qé’*@ ' ,bo\b 4@(@ &
¥ & S v & S
& = N
AW FFHY) Agricultural waste LMV J% 574 Agricultural waste
i
g r @ (r=14) P=0.0372
8
w2 2E (n=9) (m=2)
= &
) oL (=22) (=2) (n=0)
S Y St N S S, < .
B g Q
X F
E S 20
® 2
&
& 40
g
=
©
,60 ‘L /%/ 1 %I % 1 - 7?%I )é
Y eV s i e s Vs Ve
@%\& ¥ FOP® )@g@ . @o“\ <&
3 ; $
VV&& S -o‘bc} Qé& \0@0
& S
$ S
o
PV FEH Agricultural waste
BAG X 95005 nfURFEA R . T,
The confidence interval is 95% , and n represents the sample size. The same below.
E1 AEEBARVEFYWERTEEBEH~Z(a) 2R (b)MEBEL (c)THE
Fig. 1 Change rate of different types of agricultural wastes on the yield (a), total nitrogen (b) and nitrogen nicotine ratio (¢) of

continuous cropping flue-cured tobacco



116

0 LN ES I Y NS S 4

2024 4F 55 29 %

VI T T ) 1 e e L e o s el TSR §
PE o I BRORBT A b 27 A3 48 A o - BB Y
M1, 5%~3. 5% ; FH HE GnCEED /m OB ) 2 e 4
W ST LB, T AN R RO A, — DL 1 B <<
LAGF . BE LD RT LA H, 5 H & B IE A H
TEFBEAESAETS RS FF 3 & 280 AT 4 i X S
I SR B 0 BN X A B S R T AR b e
& 20 AR B AL B T 30. 3000 (EAF X [H]
10.06%6~79. 55 ) Mt S A & & . MK 1]
U, 78 3% A 08 FE e in A e L S DR R LA BL IR
JIEL Sk AR I RO b Y R, H et i A 4 ik 1
BRI T 13.97% (B A X ] 3.27 %~
33. 320 I MR I U L o
2.2 AARLEZEYH A EEEETEEL

4 5B 5

AN TR A b 15 50 1) it D o 3 A A A - 3 T Ak

D
(=}

Jo A 5 ) 3 W 245 S DL 2 L 2D R 5
WAL AR LY, 28 AR S50 F NS #F & & 28 R
Wy ¢ A5 AR I 35 50 6E A% 38 i R - 86 HLR
o bt AR W e RO B AR L T 31,61 %
CEAS X ] 18. 01 % ~48. 51 %) By A HLIT & & 5 it n
e 5] 3 A RIS A S RN T A - A LR
L B T 28.00% (B AF X ] 6.08% ~
49.39% )1 24. 37 % (EAF X ] 8. 34 % ~53. 23 %)Y
AR SR, B 2000 LB W EEE & i
INFSFE (BB FEAE AW A AR R S A e 08 1
HEAE AR i L I R A AR
BRI LR T 95, 48% CEAE X 6] 47. 48 % ~
163. 82 %0 Iy 3 A5 B 11 3 42 5 i A ol I 55 00 TR 4
T A ) e R A A S S N T 3 A T HE AL
B AR A BB IN T 33, 929 CEHFE X A 23. 65 % ~
56.85%).27. 95% CE A5 X [0] 15. 25 % ~45. 57 %)l

Fig. 2 Change rate of different types of agricultural wastes on organic matter (a), available potassium (b), and carbon nitrogen

o £
5 (@) ey T 00484 2180 () (n=21) P=0.0176
s 50F (n=18) (n=3) E 150
¥ <2
o8 =]
230 sy E:D(% 90 -
= o » n= [ _ _
=g 2f 29 (n=19) n=3)  E3J 60 =0 | > o)
2 —g) (n=20) o
Ty (n=3) HE (n=25)(” ) (n=4) (n=3)
g 10 o 30}
£ ) § é
o 0 1 1 1 1 1 1 1 1 6“ 0
L8 F I & v N
Sl Sadnfase Seleleteatealolasd
St Ay JOANCAVSESA R %@'@x B ASEIOANG )@& & WSS
> % QQ\ O g\‘z‘ O .&Q \é\ R YO @ . \QO D
& L & & O & & Q\b & S
S S FAT $ 1S £ & &
¥ & & ¥ & S
Q‘Qéb @ 0@3 @
LV & FEY) Agricultural waste AL BEFEH Agricultural waste
=]
%0 © o P=00112
§) 50 - (n=3) (n=10)
SEA0F
¥E 30k
g %
BE 20}
=& 5 (n=12)
"3 (n=15) @ (#=0) (n=0) (n=0) (n=0)
€5 of @ 0 o0 o
S-10
6‘“ -0 1 1 1 1 1 1 1 ]
K § Y X ., BB
A _&S’i@ ‘%“%&\,@3‘ & S g\:& S @\ﬁ/@%\ e
AP AEIANCANSE SR i
% &R & @’Q\ R ;@b . QO& QQ
& S > &
{‘\\ & £ Q% ~
¥ & &
5% »

LV J%E FEY) Agricultural waste

B2 AREEBRARWEFMIERTEEERLEANE(a) ER (b)FERE (c)THE

ratio (¢) in continuous tobacco planting soil



55 12 39 (7RSS

AT A Ml J2 540 68 965 A AT M b % 0 3 I 4 Y T DT E S

117

26.35% CEAF X 0] 6. 85% ~54. 99 %0 ) 1) 3 %5 B 7
o K 20O W FEEAE SRS it & A= 9 ik
LIRS R HILR AL fE 4% ) R0 A 0 Bk R
Co oo, AW I RCR S B T 24, 9196 CE A
EIEH7 01%~48. 47 %)My 3R A L o
2.3 EMEBEFERFEN SRS EETEELE
JBR 9 Wi Rz 5% 2
T % VF AR IR - 18 ot in R )R 1 5 L 8 AR
7 B R S A 9 T AR R A0 S 56 R A b
5L IE 3~ 5. Bl 3 AT L i E 4 3 pH A L
T A A B L A RO N it R A e N

TG 3 A S HE (P=>0. 05) 5 3 RCER &40 2 5 15 il 7=
RGN A i E A G (& 3(D ,P<<0.05) . K48
N EEAE 5 pH A ML A RO | A RN
K5 AR - AN B TG S 3 A DG M (P>>0.05) 5 &
R A RN A A TR O (BT 4
(¢), P<C0. 05) ; Bl fiff S0 55007 2k 5 00 1 A G080 0 o 22
AR (B 4(d),P<<0.05), MESHLLF T,
AR L pH A LT B A A RO B Ak
5 R K o B EL N B G B A 6 (P>
0.05) 5 4 A ROV & 5 M0 i AU RO B 5 R
IEH 2 ( 5Ce), P<<0.05),

06 06 061
(a) y=0.242 6x+0.101 95R*=0.007 42 (b) «y=0.166 7x+0.075 2, R*=0.023 88 (c)  y=0274 1x+0 117 5, R*=0.051 06
04l n=43, P=0.582 94 04l J=54, P=0.264 55 0.5+¢ n=28, P=0247 59
o] . . ¢« o . 04} .
2 02 ‘e o . 02} P . -
g > V- o s ) : °3 . L
{Lﬂ L‘5‘ . ._.-i»-’-".‘.’s" """"""""" "" :-' """ !° 03 .... s
X8 0 e o & 0 s, 3 02} PR
E s 0.1 U
133 3 - i . °
R g 02| .o ® -02f e o o2
m L]
0f .
-04 . 0.4} . ol
-0.6 - : : el gl e T
-0.2 -0.1 0 0.1 0.2 -0.1 0 0.1 02 03 04 05 06 0.7 0.8 0.2 0 1 0 01 02 03 04 05
PHAUV AR A ERBO
Effect size of pH Effect size of organic matter Effect size of total nitrogen
041 @ 7=0.058 5x+0.1079, R=0.038 1 "O[ () .  1=0.0537x+0.079, R=0.0403 S (5 1=0.090 6x+0.070 6, R=0.110 06
n=51, P=0.169 84 n=57, P=0.134 32 n=56, P=0.011 7
03 s o 04+ . 04 .
= > . b $ ¥
S 02f 2 el 02} . e .. s 02 N e
'ﬂ@ S > el e --s‘.‘"" S T : A :
= © ~ $--o . ® LY
=g 0l 5 S .j:.- 0f 7 0o oo¥ae
=z EAT O
g 0k,3 . -02} * e 02
g8 [ &
s}
-0.1 -04+1 . -04+ .
702 L L L L n 3 —06 L n 1 1 n ) —06 n 1 1 1 L n 3
-1.0 -05 0 05 1.0 1.5 20 -0.5 0 0.5 1.0 15 20 25 <1005 0 05 10 15 20 25
R R8O AR RO

Effect size of available nitrogen

B # B4k %R P>0. 05, 524k For P<<0. 05,

Effect size of available phosphorus

Effect size of available potassium

e

The dashed line represents P=>0. 05, and the solid line represents P<<0. 05. The same below.

B3 EERBEFEINESE

EETEBUERMEENX R

Fig. 3 Relationship between yield effect size and soil physicochemical properties effect size of continuous cropping tobacco

2.4 3FhR N EF WX KE M A EEEE R EH
T iEE L R A

Jiti FH 3 A Al 2 55 400 % R B A (] 3% A 47 B A
FH 4 9 B 1 S0 1) 52 o 3 A 485 2R UL L 6., 5 0 AR
FCCKOAH L, 25 b B A £ 4 pH 38 18 B AR (& 6
() P e T4E ¥/ 3, T1.T2. T3 403 pH
B E BE 2 R 1.90% .9, 06% (1. 78 %, 1E 5 4F i

fEL e, T1. T2, T3 Ab # pH T B i B 43 51 R
1.52% .8.36% .1.08% . #4F CK,T1.T2. T3kt
PR ERBAVIE(E6(b) 2R (E6()) A
R IR 6 Ce) ) R RLEP (IR 6 (DD Y & i, b 7
VAR FEAE 3 vh 5 MLJBE & 5 A 389 08 23 0 R 6. 05 %%
13.05%.28.49% , & A & & W 3G IR 43 51y 5. 84 % |
31.24% . 3.73%, A & W & &0 3G IE 2 0k



0 LN ES I Y NS S 4

2024 4F 55 29 %

118
02,
@ )=-0.531 2x+0.003 2, R*=0.050 67
5 n=33, P=0.207 87
e 0.1 . . i .
g Yie®
e TRl g% 8
7‘%(&5 8 » %
ﬁ 9-0.1 -
£-0.2
[sa]
.
,0,3 1 i 1 L ;
<0.10 -005 0 005 010 0.5
PHAL 1
Effect size of pH
0.2
() 3=-0.128 0x+0.005 7, R=0.196 16
* =35, P=0.007 71
5 0.1 e
g 0.
2
WE of
2 8
B
I ©-0.1
N
£02
s3] .
-03 —
03 0 03 06 09 12 15 18
Effect size of available nitrogen
4
Fig. 4
o 025p
g (@ y=0.101 8x+Q.007 8, R*=0.002 90
u 0201 =33, P~0.800 33
g 015t .
ﬂI —
J;“ c 0.10f o
7\% ﬂb)l) . . =
g g 0.05F .
'8 R R e g 22T »
e AL
S-005t et °
g—o 10 TNk
H-0.15 ; ; : : ;
-0.10 -0.05 0 005 0.10 0.5
PHA
Effect size of pH
o 0250 )
S a0l * +y0.0552x10.0150, R=0.042 4
5 n=35, P=0.235 33
£ 015} .
S o
=2 010} ot . =
25 005 : )
o) S ol o e
- *é’ .
qﬁ;%'g—o.os- <
s [} ’ 0.
N-o10f
goisy
m -0 )

20 1 1 L L 1 1 L 1 1
02 0 020406081.012141.6

Effect size of available nitrogen

1.8

0.6 . 03
() =0.175 7x+0.034 4, R*=0.037 99 (©)\_ y=-1.333 5x+0.102 6, R?=0.397 63
- n=35, P=0.261 86 oal =18, P=0.005 02
0.1}
02
[ : . [1)8
ol nf ._ e
'." ®e i TRt » -0.1+
-02} . -02}
A 03 s s s s :
0.1 0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 2 -01 0 01 02 03
BB i RV
Effect size of organic matter Effect size of total nitrogen
021 (@) y=-0.034 70,011 1, #=005909 [ (©) 3=-0.021 2x+0.002 6, R*=0.021 61
° n=40, P=0.130 69 n=402P=0.365 32
OIS . . 0.1} N .
. . g’: .
Lt’ L] . N By’
OF g ‘ of T ———
L o * N e T =
e o o .’ B u!_. & :l * % L4 .
-0.1 ¢ -0.1F ¢
. . ® .
-0.2 -02}
-03 ‘ ' : : : P03 —_—
0 04 08 12 16 20 24 10-05 0 05 10 15 20 25
RN SRR AR bk

Effect size of available phosphorus

continuous cropping tobacco

0.4r
() 3=-0.028 4+0.067 Ox, R>=0.003 95
03} n=35,P=0.719 85
02 *
0.1t . .
.. . °
0 |* ._. PRt
. L)
0.1},
koz 1 n 1 3
0 0.2 0.4 0.6 0.8
AL
Effect size of organic matter
0257
(€) y=-0,024 7x+0.026 1, R?=0.032 42
0.20F n=40, P=0.266 21
0.15 .
0.10F . o
005 e e
vee
0 s o
-0.05 CR *
e 3 *.
-0.10 -
_015 1 1 1 1 1 Il
05 0 05 10 15 20 25
R

Effect size of available phosphorus

Effect size of available potassium

EEAAANEESEFEIEEBNERYUEENXR

Relationship between total nitrogen effect size of tobacco leaves and soil physicochemical properties effect size of

04r ©
y=-0.178 33+2.179 14x, R*=0.543 78
02}  n=18, P=0.000289 *
ol B
,0»2 -
,04 -
,06 -
08
,.1.0 L L 1 1 ]
-02 -0.1 0 0.1 0.2 0.3
RRBO
Effect size of total nitrogen
025r
® »=-0.039 5x+0.030 3, R*=0.081 59
020F n=40,P=0.073 9
0.15 s
0.10} 1,-'
0.05| e el
. .
0 « °* PR
-0.05} wr oy
-0.10 .- : ‘
—015 i L L 1 " 1 3
-1.0 05 0 05 10 15 20 25

SRR ek
Effect size of available potassium

Es5 EEAMHEHLEENESEETEBEERYNENXR

Fig. 5 Relationship between nitrogen nicotine ratio effect size of tobacco leaves and soil physicochemical properties effect size of

continuous cropping tobacco



5% 12 1 W 2 FE AT . AR A 55 90 08 65 AR 322 A 0 M8 - 2 3 B 2 B4 D AT 5 119
10 (@) 120 ¢ (b) r ©
6F a
gl & b 100
A~ 5,
o0 80 + —
i ® 24
] & 60 z,
4t = 444
4§40- T,
ar 20} 1l
0 0 0
500 200 900

IR/ (mg/kg)

[ @

(e)

7501

(AT (mg/kg)
~
(-

(953

(=3

(=}
T

150

AR R4

Continuous cropping year
Kb B Treatment

WREME LTINS PR R EE . T
The lowercase letters above error bar indicate significance. The same below.
6 3T R 33 A B & A A R 1 SRR L M By R I

Fig. 6 Effects of three agricultural wastes on soil physical and chemical properties of different continuous cropping years

5
AR R4

Continuous cropping year

ek T T2 13

5
HEARAERYAR

Continuous cropping year

79.26% 117.42% .30. 66 % , 8 &5 A1 5 B+ 4 4% 0 43
Ak 62.66% .62.82% . 87.85% 5 £ 5 4F i# {F + 1
o, AL B 0 3G IR 4 0 11,3020 .20, 46 % .
39.75%, 4 A o & 0 MR 4 Bk 11.34% .
44.90% . 9.80% , 1 2 B & & 1Y 5 W o Bl A
37.33% .36.70% .20. 28 % , # &% 41 £ & A9 18 1§ 4>
WA 31.82% .40.04% .54.85% . A% F CK,T1,
T2, T3 kb P44 i e i A0 & 5 (8 6(dD) L 1E 14F %
PE A HErh T2 4b 2 35 48 o i AL & &, T1. T3 4b
TR B 0 S CK G 3 22 55 76 S 4R 1 1E 1 0%
o, T T2 &b B3 25 32 /5 B 80 % o, T3 AL 3T B
HASTESCKLREER.

Jiti F AN T) A M B2 57 4 Ak 3L U bE A8, #ESEAE 1.5
AEAE A R, T T3 A EE ] pH 2 F A B 3%, T2
LB pH W E AR T T1. T34 BE (K 6Ca)), HE
T T1.T24bH, T3AFE G F 4 TiEME 1. 54 +
HAMR G E(E6(M) . 5T T3AHAMEL, T2
b BESEEAR S T AR 1.5 4F 5 A R A
HE 6O, FEEMELELEE D MK T

T1. T34, T2 A3 W25 52 & 1 A 20wk & & (& 6
(e TEIEAFE SAF T rp AT T340 B, T1.T2
PR ER S T A SR (K 6(e)) . 5 T1.T2
SEFRAR LG, T3 A FR W 48w 1 AEAE 1.5 AF S A
MR (6D,
2.5 3FMARUEFYNKREMNEERELIEER

ZHERNE N

Jite FH 3 b A b R 35 ) 6k R B M AN [ 9% A 4 BR
FAH 4 B 2 AR S T A R LR 7. A
HAE 1AW £, T T2 A1 T3 4 3 Y
Shannon 3§ %, 1 Chaol 8§ #UAH %% F CK J& 8 & HE
2R, FEEMESE LD BT CK, T2 B
F AR T H B A Shannon F8 B, B K IR E N
28.32% ; T3 4k ¥ & 25 $2& = 1 K & (Y Shannon 48§
BOWIE Ky 7.23% . fE Chaol #6 %% |, T1.T3 kb3
FHELF CK i 3 $& i T FL IR 19 Chaol 48 %, 14 i 43
WSk 57.95% F167.83% ; T2 4b BLAH % T CK JC &
EMER

Jiti F AN [) A ol 2 53 40 Kb B TRD BG5S A 3 4 1 AR



Okl R R

2024 4F 55 29 &

120
5_
ab a
N —E b
4t T
3_
=5
= 2
g =
S 8
1
= =
N @y
1+
0

Chaol 4§
Chaol index

EARAERR/AR

Continuous cropping year

300 - a
a
600 | g a %
ab ‘I‘ ab
ab b
400 |
200 |
0
1 5

AR R/AR

Continuous cropping year

[ Jek [ttt 12 [ T3 AbFE Treatment
B7 3#RUEFYAEZEIEERTEERT Alpha ZH MR

Fig. 7 Effects of three agricultural wastes on Alpha diversity of soil fungal in different continuous cropping years

e AT T1UT3 A T2 4b ¥ FFEAR T B
A /Y Shannon & ¥, K& A% W& B2 53 51 2 45. 420 F1
46.82% ,T1. T34k F [a] Shannon $& ¥t JC & & ¥ 22
5o TE Chaol #84% I, & AL FIH TG 0 & VE 22 7 o A
HEAESAE L T2 4 FEAE Shannon 45 %1 | i 2 (1%
T T1.T34F, T1H T34k P[] Shannon Fil Chaol
BRI EEES . DR R R A 3 A&
JESEREAE LV H AW 2T R E
Wi 5 X6 5 4F 4 A 1 8 LR I I8 2 AR R R I R .

1.0 1.0

0.8

08

0.6

FIXF £ Relative abundance

0.4 04k

FAXF 2 Relative abundance

02 02+

CK CK

T1

T2
(a) FEAE14E

(a) Continuous cropping for 1 year

T3 T1

T2

(b) FEAESAE

(b) Continuous cropping for 5 year

2.6 3MRUEFYNREBEMNEEFEBHLEESR

BEEMAEIT

Jiti FH 3 A Al I 5 Xt KB AR 1 AR AN 5 AR
AR - 9 B B R T 4 R B R 43 AT 45 R L IR 8.
P 8Ca) nl I, « 7F ¥ 1 1AF L 39 ep S Al % 5540 19
T1.T2.T3AbBEK: & 1% & (Cladorrhinum ) B F %} 3
B YIRRAR 43 BIRRAR T 15. 87 % .17. 76 % F115. 61 %,
o T2 4 2 AV S 2 Je K 5 CKAH LG, T1.T2.T3
Kb BRI T WM ER R (Mortierella ) AT F BE 43 5]

W Mortierella
munclassified_k_Fungi
W Plectosphaerella
W Gibberella
w Fusarium
munclassified f Microascaceae
w Trichocladium
Wunclassified_p_ Ascomycota
m Cladorrhinum
Chaetomium
munclassified_f Hypocreales fam_Incertae_sedis
W Remersonia
W Pseudeurotium
W Neocosmospora
munclassified_f Lasiosphaeriaceae
w Cladosporium
munclassified f Stephanosporaceae
W Alternaria
m Stachybotrys
m Albifimbria
W Pyrenochaetopsis
m Sodiomyces
munclassified f Pezizaceae
m Cephalotrchum

gt m Pyrenochaeta

8 MERAIMRIEFYHAREIEFREFELEERREKERFANBNEENM

Fig. 8 Effects of applying three agricultural wastes on the relative abundance of fungal genus composition in tobacco planting soil

with different continuous cropping years



%123

W & T84 - AT AR b 2 5 00 998 08 26 AT 8 A% 3 B P O T D AT 5 121

HEINT 7.96% 67.67% F8. 79% , Hirp T2 &b P i
B K5 T1, T2, T3 4b BB K T 8 % H 8
(Pseudeurotium ) W A X = 5, 20 S FEAK T 2.85% .
6.39% F11.92% , Hor T2 kb PR AR R e ks T1AI
T34 PRI T 4 ) E B (Fusarium )R FXT FE 1, 5
BIMEIN T 0.19% M11. 23% , T2 Ab BRFEAR T 4k ) 15 &
(RIS B, AR MR M 0. 84% . T1. T2 81 T34bRE
I T BT W B (Chaetomium) AR X =E B, 43 51| 33
T 1.24% .3.76% F12.39%, Horp T2 4b 2 1% g
K.

H P 8Ch) l L« 7 AR 5 4F /Y L e ARl
JEFYR T2, T3 AR T CK N 1 9 M 25 )& 19
AERE 2, A3 S48 0 T 54, 02% F16. 50 % , T1 &b Bk
IS T Bl 25 8 A AR X T B BRI R 4. 64005 5
CK A H, T1, T2, T3 kb B R A% T unclassified _k_ _
Fungi (1 A#HXT=E B, 28 A BEAR T 15. 80% .17. 85% Al
13.97% , Horh T2 b BB AR 8 B i K M8 T CK,
T1.T2F0 T34 FRFEAR 1 i JJ 0 & B AR XT3 B2, 43 %)
FEAR T 1.75%.2.19% F1 1. 21 %, Hidh T2 &b B I
MR B B K AR T CK, T T2 R T3 A BESS Jin T B 5%
R JE A R TR B A3 B B i T 2.80%6 . 1. 93% Al
2.210 , Hh T1AC SIS IR i K. F AT L FEIEE SR
PR A 3 b A sl 12 5540 %o A AR A M 1 TR BV 45
a7 A 5 0], LR A9 A () 5 R Je R X = B 1) 52 1) 7 7
E5.

3 #

3.1 MARLEFRYTEEFEATEEAERY
A

TEFEAESAETS A - 0 3% 2 & e i T AR
DX R AR A SR AR AR BRI A AR 2 5
A 5T 3R W VG R Ll DR MR TR S VR A SR, L
A HLBT S AR R B B e B A A AR R Y
TAS T T B A A0 52 S 38 s T B I A A, 45
AR Z B AT 45 R R TE 2 KB
MHIX, 5 AR TAEAH T, %4 S48 243 pH T %,
KRG (pH>T) , H LR & B, 2% .
A 2R P o ST R R A T A AR LR AR Y
82 TSR 6), 5 X 5 A 4 R — S

TRy R i R B S R ) R KT
B IR IC R, Horh AR I BR 08 DA W L W W A
FH B e = SR8 Iy, mT LASE 58 N Sk gt A7 HL S 5

FE ALK 5 L TR0 & &, AU AR W% 5% 4y
)T 2. AR SE R B, it P R B R R 2R ) ke e 3 AR
f 15 pH L, K FEFS A AE W i 5 IR FEAS A AR e RN
2 T it 0 3 AR v T A P R R A
M, ERBTRENAEILRE, &G FE&0
e AE KT A B SR IROUR L REE B 4R
HE A B 75 IR AR oY A SR R it ik
v R SR T A 2 SRR DRI RN TR A kAl A5 % 4R
FEOMH A HE 0 pH R B H 4T ok 35 B R 1k K P
(pH=>7), LA AL 4 A 0 2 AT R0 0 3k
B T RGN, BE A5 A Ak i AR A R Y B AL
PERT . T A LR I B R A Y R R, A
HEEZmE MWW ER LT 7 & M5B, [FE7E
TR DX MR ok R A TR S AR R
VE 4 3 it hn A BILIK 529 7T LS & 3% v A HIL BT
) T B R TS A DL Y B ok b i+ SR )
TEER, DT 35 T 3 A R0 pH, 34 0 T A & L
RS R RR R AR K R
TR IREAERRG Y LG SFRMLIE S (TR 3%
SRAT IR R FE FF ) X AN [R] 7 VE 4F BIR %) A8 A 1
S PEAL M BT Y 2 R RUR R N SR AF DRI =
R B % AR - A M T 1 el SO T AT
3.2 MERARLEFYIEEREBLEERNZN

T O W R AR S R b Y A
A7 RIS AR R GRS F ey R G
SEMVE RS AT R B R VR SR A
ZREE I EAE LI R R A s R ERCR
AR AR R T (AR AR B v A AR A
TE A T B RIS S50, S 8O 2o . A
WEoE 5 R AR GEAE T4 Mt d 4 91 3% 1F
CEAE 5O AT 1 18 L3R Y 2 AR M4 vy, oo + 4
TR BE VR G540, 5 e 40 S ORI S 0T e ARV R 4
REEA T

K5 00 T 1 & RS AR AR B 2 A, A
WESE R W, Bifi 25 025 R 26 A AF BR 0 385 0, 968 R AR I8 s A1
T EE A R A AR 5 2 R R T B (Fusarium ) L
B R Ge G, A W5 2% B SRR i BR 43 5 & T AR
BEf ARWEE T, 5 AR VAR M L, 3 AR 5 ARl
53R (Fusarium )FIX £ JE BN (E 8,
XKEmEMBEROLKE. BB
(Chaetomium )2 — i 55 & 0 A P 93 I 0 A6 B T, 3K
Xof J B0 SE AR R 2R A B R 0 e B A T — MR



122 I S

2024 4F 55 29 %

T 18 O 1) 000 AR AIR S A R R A AR A R
5, AR SAE AR L b B W E (Chaetomium)
AR = B BRI BT 8) 33X AN 1) T Bl 3 AR 0 35

EER TIPS I i ok RN | 7T R
YiJa Em T RIEEREAEE WY T REER
IKF- b I BE v 25 48, B AR T L T8 A A s T v )
AT B T REA A TR R E R R AR
T BIL R R0 I Ak g 26 HE JIE 8 6% 4 hn 1 55
WA, W T A /AN Y B it K
FEREFE AWy e At F T AE AR L R L A IR 2
M) Gl 2= W ETE S5 40 . ARF o 4 SRR B it T 4
ZE AT IR RN B KA FF B AR 5 A AR AR
WISy B2 R m EE N 2N
BE B B T AR - R AL AR T
Fe i J1 W & (Fusarium ) MY 35 8 T B2 W R
(Chaetomium )M FFE 76— & B2 B L2 il 1 5 M
oL I T Y AR A . 2R 3R AL IR 5
Wy X5 A [m] 3 AR AT R B AR R+ SR L S R A il
IS FF 9 KA X 2 m R BN o A A 9 R BOW B

F 410 ) 285 R B A S
3.3 HEhnA Ml B FF X E R MR B R M R
% M

T A 23 T AR R 0 Y 7 A, O A Il s o
8, DT A AR B BT R T A A 3 A X A
7B R B /0N T R 5 o B e, R B R
K00 B 8 T v SO RS DO I B AR K
I A X I A 2 B i AR SR R T I A A AR R Y
S A A e R R O,
IS SO ) 5 B T T B 5 A v B W o
R L S T S 3 3 U
FE

75 MR A IR A5 A BE 8 UL S R H A PR A
KEARDL, 5 07w DI G AR,
5 ATl FE AR LE 75 5 08 e L AE B4 i ik b e o fg
PG AT UL RE % 18 35 19 I A Bk 9 Ak s AAT ALt
P, 9 Bk B SR 03 5 M PR 0 R SR DT A G
B - S8 10 A 3 A g R R AR, 7 R
A 8 A A L PE AT A W e AR e R R
BERE . A S ORE ALY R G DERA BL
FE R LA 6 A kA AILAE A2 RO A HILAE ) TR
it Y49 B 2 o 0 Y L AR WESY Meta 43 BT 45 2R 3R
WY, AT LA AR MY B 5790 it i 2R W 0, REAR I 3%

T R A 1 . R IR BR T RES LIRS A
A I B SR ), 30 DR R 1 FL B A5 A T
7 L 3 rh 3% 0 AR BERE I AE R A e S B
AR - LA Sy B AR 0 — 25 B W i o Rk
FIRE K it ) 4 52 ) - 38 v 1) 3% A3 AR B0

C A WFFE R T, A AT H B A L% 574 e
55 A SR 0 AR 14 A Jl 20 B P A 3 e - e
AU A B R R AR BESY
Meta 73 Hr 45 S W], 7238 1540 T AP es A1 fn s &
FEAH , BE S 1 25 10 0 AR A - SRR 5 TR R T
RG22 WA A PR 1 X 5 2R 5 A B T A 2R —
B0 BN T KA AT R £ o R A A R A0 A A e e
N FERE S AR e I M AR R v S A R I e
g JRUBR S5OV BIF 5 S Bt o 24 S AR T 6 A R
A (R R RS B G . X RS —EUZ T
I i S s AR - 22 A2 o0 R R B 9 AR R
J3 B T e R AR T 1 P T A T BRI 45 o R A
T E i 0 24 24 BE i 20 o e 5 i G2 A e
PR3 AT U, DA T4 e 0 5 B

DRI, 7 T 1 A e A W L R
i SRRF PR M A5 A K 57 1 RE B A DE AR bR L 4R
e M AL A BT R A Y AL S R Y
iR A, 4 T A I

4 & it

AT TE VL 25 P R B A AR A 9 S BT TR
G RFEA AR IR 559 % 2 v R HH M 32 A AR
S P AL A ORI AE 25 9 B2 L, B A O 30 O B S P
R B EL X 95 AR 3 AT B B A T el 2R 14 Rl R 5
Yo FEEGEWMT

D AR T HAR A E 729 5 e e R &
FEAE RS GRIAR, 3 KSR K 57 W) HE 05 1 i 1% 1
AR, AR T AR R A S A A I

2) TEHBEARZAF T I T 4 3§ Ok DER A K
KA AT 2% 24 BE 08 A7 R0 2 P R B M AR A 8 Y
AR 5 ol A 2SR5, A R T ik DR e A o A T
A R LA E R AR EE T
E T BE L 2 ik I 3 1 B

3) AHEE T A0 2R B KA AT <, 0t o S 7 DA
X T 2 B R BN S AR b e RO S A A R il
HE VR A2 o SR BRI B 31 U Al Ik
FEW, AR S BIF 2R 3 R A 3 A B 0 AT LA 7 i B4



%123

W & T84 - AT AR b 2 5 00 998 08 26 AT 8 A% 3 B P O T D AT 5

123

2%t References

[1]

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Zhang Q Y, Geng Z Z, Li D L, Ding Z Y. Characterization and
discrimination of microbial community and co-occurrence patterns in
fresh and strong flavor style flue-cured tobacco leaves [J].
MicrobiologyOpen , 2020, 9(2): €965

ExRgitE. RESTFEL2023(R]. bR RERW HARE, 2023
National Bureau of Statistics of China. 2023 China Statistical Yearbook
[R]. China Agriculture Press, 2023 (in Chinese)

Yuan L, Zhang Z C, Cao X C, Zhu S C, Zhang X, Wu L H. Responses
of rice production, milled rice quality and soil properties to various
nitrogen inputs and rice straw incorporation under continuous plastic film
mulching cultivation[J]. Field Crops Research, 2014, 155: 164-171
Wang S N, Cheng J K, Li T, Liao Y C. Response of soil fungal
communities to continuous cropping of flue-cured tobacco [J]. Scientific
Reports, 2020, 10(1): 19911

Chen J, Cai K, Sun H, Zhao S, Liu H, ShiL, Zheng Y N. Investigation
and analysis of continuous cropping of flue-cured tobacco in Henan
Province [J]. Journal of Henan Agricultral Sciences, 2015, 44 (11) :
34-37

WYl ARAARVEFVEARBREEAFTRL[I]. RUREHR,
2021, 11¢(11): 110-111

Hu K. waste and

Development and utiliza-tion of agricultural

development agriculture [J].
Agricultural Catastrophology, 2021, 11(11): 110-111Cin Chinese)
KEE PERUEFVRELANAEGEARARID]. H%  BILRKBEK

K=, 2014.

of green recycling new

Zhu J C. Study on resource utilization of agricultural wastes in Shaanxi
Province[D]. Yangling: Northwest A& F University, 2014 (in Chinese)
AMm. RUEFYHRFRLAABREESHI]. TARER, 2021,
36(2): 60-63

Diao R L. Resource utilization and problem analysis of agricultural waste
[J]. Journal of Guangxi Agriculture, 2021, 36(2): 60-63 (in Chinese)
WK, &S, BAW, KE, REE, T4 BxEANURIERE
REBRFERERBEMHMI]. EWEFR, 2022, 36(3): 219-225

XuH Q, LiuS S, Lyu D S, Zhang Y H, Liang Z F, Wang W. Effects of
rice husk organic materials on the growth, development, yield and quality of
flue-cured tobacco[J]. Crop Research, 2022, 36(3): 219-225 (in Chinese)
Mg, NEE, KBE, BHR, FEAN, KBE, BW, 5, WE, Kk
. BHEAAXNEETEARCBFEREE"REOZMI]. FE
JRERE, 2019, 40(6): 11-18

Zheng M Y, Liu Y T, Zhang Z F, Cheng S, Cai XJ, Zhu Q F, Xue L,
Xu Q, Lin W, Zhang J G. Effect of straw returning on soil aggregate
characteristics and tobacco yield and quality [J]. Chinese Tobacco
Science, 2019, 40(6): 11-18Cin Chinese)

R EMRAEBMERBEERLIREERREERRHZMID]. B
AR KE, 2016.

Zong S J. Effects of biochar dosage on soil properties and flue-cured
tobacco quality in Chongqing acid tobacco-growing area[ D]. Zhengzhou:
Henan Agricultural University, 2016 (in Chinese)

Brar B S, Singh J, Singh G, Kaur G. Effects of long term application of
inorganic and organic fertilizers on soil organic carbon and physical
properties in maize-wheat rotation[J]. Agronomy, 2015, 5(2): 220-238
SuY, ZiHY, Wei X M, Hu B B, Deng X P, Chen Y, Jiang Y L.

Journal of

[14

[15]

[16

[17]

[18

[19]

[20]

[21]

[22]

Application of manure rather than plant-origin organic fertilizers alters
the fungal community in continuous cropping tobacco soil [J]. Frontiers
in Microbiology, 2022, 13: 818956

BEH, LG, B, TR, HF0, AEE, BIE, Kx#E. TR
A EERERR T EREMRBEEOZMI]. AERUMAES
#, 2012, 14(3): 122-126

Duan Y Q, Chen DM, Jin Y, Wang H B, Yang Y H, You C H, Tian W
X, Lin W X. Effect of different fertilizers on continuous tobacco cropping
rhizospheric soil microorganisms and enzyme activities [J]. Journal of
Agricultural Science and Technology, 2012, 14(3): 122-126 (in Chinese)

Chen D, Wang M, Wang G, Zhou Y J, Yang X E, LiJ Z, Zhang C P,
Dai K. Functional organic fertilizers can alleviate tobacco (Nicotiana
tabacum 1) continuous obstacle via

cropping ameliorating  soil

physicochemical properties and bacterial community structure [J].
Frontiers in Bioengineering and Biotechnology, 2022, 10: 1023693
Wi, BEW, FEE, ARIK, FTRER, AFE. MU EEESR
TEARGARRLIERAMEmM]. EEAZER: BAREM,
2020, 42(8): 9-16

Jin Y B, KouZ R, Weil Y, Huang C J, Li C R, Zhou X B. Effects of
organic materials on soil available nutrients and aggregate composition in
continuous cropping tobacco fields[J]. Journal of Southwest University:
Natural Science Edition ,2020, 42(8): 9-16 (in Chinese)

B, &%, SXR, AL, BBE, KR RXBITEMARIAE
BIMMERESRI]. FERUBZE, 2022, 55(8): 1546-1556

Liao P, Meng Y, Weng W A, Huang S, Zeng Y J, Zhang H C. Effects
of hybrid rice on grain yield and nitrogen use efficiency: A meta-analysis
[J]. Scientia Agricultura Sinica, 2022, 55(8): 1546-1556 (in Chinese)
ke, FE, BB, BEL, KEF, THE, HEE. EHNEHIT
BXHELERFERBEERWNEEIFI] FEREHZ, 2021,
54(9): 1913-1925

MaL X, LiJ, ZouZC, Cai AD, Zhang AP, LiG C, DuZ L. Effects of
no-tillage and straw returning on soil C-cycling enzyme activities in
China: Meta-analysis [J].
1913-1925 (in Chinese)
B, BXR, BRR, BB, MEM, BEKR, 5F, #E, B, KE.
FOKEBRWMKBEEEMRAZMHEESKI]. PERLMZE, 2022,
55(11): 2121-2134

Scientia Agricultura Sinica, 2021, 54 (9) :

Meng Y, Weng W A, Chen L, Hu Q, Xing Z P, Wei HY, Gao H,
Huang S, Liao P, Zhang H C. Effects of water-saving irrigation on grain
yield and quality: A meta-analysis[J]. Scientia Agricultura Sinica, 2022,
55(11): 2121-2134 (in Chinese)

EPE,BEN, EWE, DBE, =5, L4, 5%, $7&. dELL
FHRNEBEBSRBETHEHEE Meta) B [J]. PERWHZ,
2022, 55(6): 1095-1109

Qin Y Q, Cheng HB, ChaiY W, MaJ T, LiR, Li Y W, Chang L, Chai
S X. Increasing Effects of wheat yield under mulching cultivation in
northern of China: A meta-analysis [J].
2022, 55(6): 1095-1109 C(in Chinese)
W, REW, BXE, KE . ZROHES 4200 A0 LM R bR
RI RUESHEAR, 2019, 39(11): 20-23

He LY, WuSY, SuW]J, Zhang Q. Comparative study on physical and

Scientia Agricultura Sinica,

chemical properties of sesame cake fertilizer and cow dung fertilizer [J].
Agriculture and Technology, 2019, 39(11): 20-23 (in Chinese)

REE, ER, &R%E, TAR, R, MEW, FkD, FXID, Wighk,
Ward . EMRERFHAREL Y L RFS RER~RENZ W]
ZERLKRFZE: BRME, 2018, 33(3): 513-519

YuQC, HuQ, JnBF, LiBS, WaW, Zheng PF, Tang Y H, Li T



124

0 LN ES I Y NS S 4

2024 4F 55 29 %

[23]

[24]

[26]

[27]

[28

[29

[30]

[31]

[32

[33

[34]

W, Liu H L, Zhang L X. Effects of different biochar and rapeseed cake
ratios on the soil nutrient, yield and quality of flue-cured tobacco [J].
Journal of Yunnan Agricultural University: Natural Science, 2018,
33(3): 513-519 (in Chinese)

JNEH, ZRE, =21 HRASEFIMANFEMBIRGNHRRAR
RUESRIRELT]. RERLKFFR, 2021, 48(1): 101-107

Liu G Q, Zhang M K, Yan J L. Effects of applying high amount of
organic materials on the accumulation and properties of organic carbon in
newly cultivated red soil[J]. Journal of Anhui Agricultural University,
2021, 48(1): 101-107 (in Chinese)

MER, THR, EXF, Tkl, TEM, £, ZWE. £ FR
MRANEY BB EDFERDENZ M. RERF, 2024,
45(1): 530-542

Liu M L, Wang Y M, Jin W H, Wang Y R, Wang J H, Chai Y B, Peng
LY, Qin H. Effects of organic fertilizer of kitchen waste on soil microbial
activity and function[J]. Environmental Science, 2024, 45(1) : 530-542
(in Chinese)

RxiFE, T, EEW, EFR, BFAE, ERS . BHEWR A A
BIENFIBUERENLZERSNZWI]. £58F, 2023, 42(5):
123-132

Song W T, Ning C C, Huang M L, Dong Y H, Chen HJ, Cai K Z. Effects
of straw biochar on nutrient traits and chemical speciation of silicon in two
types of soils[ J]. Ecological Science, 2023, 42(5): 123-132(in Chinese)
HM. WEHIEZLRIBES(M]. WM B TAF HARAE. 2019

Fu Y P. Experimental guidance in tobacco cultivation[M]. Zhengzhou:
The Yellow River Water Conservancy Press, 2019 (in Chinese)

Edgar R C. UPARSE: Highly accurate OTU sequences from microbial
amplicon reads[J]. Nature Methods, 2013, 10(10): 996-998
Stackebrandt E, Goebel B M. Taxonomic note: A place for DNA-DNA
reassociation and 16S rRNA sequence analysis in the present species
definition in bacteriology [J].
Ewvolutionary Microbiology, 1994, 44(4) : 846-849

Wang Q, Garrity G M, Tiedje J M, Cole J R. Naive Bayesian classifier for

International Journal of Systematic and

rapid assignment of rRNA sequences into the new bacterial taxonomy[J].
Applied and Environmental Microbiology, 2007, 73(16) : 5261-5267
Zhang D K, Mak-Mensah E, Zhou X J, Wang Q, Obour P B. Impact of
plastic film with wheat straw mulching on maize water use efficiency,
evapotranspiration, and grain yield in Northern China: A meta-analysis
[J]. Journal of Soil Science and Plant Nutrition , 2023, 23(1): 867-880
Van Groenigen K J, Osenberg C W, Hungate B A. Increased soil
emissions of potent greenhouse gases under increased atmospheric CO,
[J). Nature, 2011, 475(7355) : 214-216

Schloss P D, Westcott S L, Ryabin T, Hall J R, Hartmann M, Hollister
E B, Lesniewski R A, Oakley B B, Parks D H, Robinson C J, SahlJ W,
Stres B, Thallinger G G, Van Horn D J, Weber C F. Introducing
mothur: Open-source, platform-independent, community-supported
software for describing and comparing microbial communities [J].
Applied and Environmental Microbiology, 2009, 75(23): 7537-7541
sk, BER, U, FRK, FEE, BK. BEEENERTERS
KRBT, SAERLRE, 2010, (12): 59-62

Su H Y, Cheng C C, Ma X, Luo X Q, Li C J, Yang B. Effect of
continuous cropping on soil nutrient status in Chongqing tobacco field[J].
Journal of Henan Agricultural Sciences, 2010, (12): 59-62 (in Chinese)
HER, FEE, PMME, F=EE, 24kE, EXA, KARKA, BRIE®#,
I EENTERBEELECIER BEERBAFEHOZMOI].
HEEER I, 2021, 42(5): 30-35

DuXR, LiY G, Deng X P, LiJ Y, Jiang Y L, Tong W J, Ouyang C R,

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Zhao Z X, Wang N. Effects of continuous cropping on chemical
properties, enzyme activities and bacterial communities in different types
of tobacco-planted soil[J]. Chinese Tobacco Science, 2021, 42(5): 30-35
(in Chinese)

XEEE, B, B, B5E, FEE, FH, £XE, TR EEF
RYEETEFR SR EMERBIBURTERENZEI]. ZFR
WK BRBZE, 2023(3): 494-502

Liu C Q, Zhao G K, Deng X P, MaE D, LiJ Y, Chen Y, Jiang Y L,
Wang C. Effects of continuous cropping time on soil nutrient, microbial
biomass, and extracellular enzyme stoichiometry characteristics of
tobacco-planting soil [J]. Journal of Yunnan Agricultural University:
Natural Science, 2023(3) : 494-502 (in Chinese)

IHE. ARLUREEEENLREBEDSHEENRBENGHR(D].
Wik B RABEKXZ, 2021.

Wang S N. Study on the effect and mechanism of continuous cropping of
flue-cured tobacco on soil microbial diversity in southwest mountainous
areas[D]. Yangling: Northwest A&F University, 2021 (in Chinese)
XERK, artthE, FEE, M, BEE, MEZ. KPEETAEREESR
THEETEFSSHEMELI] TRRURE, 2022, 49(12): 74-81
LiuYC, YuSK, LiFC, GuHZ, Luo G H, He J X. Changes of soil
nutrients and enzyme activities in calcareous purple soil under long-term
continuous cropping for tobacco planting [J]. Guangdong Agricultural
Sciences, 2022, 49(12): 74-81 (in Chinese)

Jiang C, Zu C, Wang H, Yan Y, Liu Y, Shen J. Straw return with
biochar increased soil macroaggregates and improved flue-cured tobacco
(Nicotiana tabacum 1) yield and quality [J]. Applied Ecology and
Environmental Research , 2022, 20(1): 207-219

B, F0, XNEEF, BB, AREX, KT, NEL, $T4F, TRE.
SFEGNEERUEXEM=28 RRARFETERAMZMI]. kLR
FHEW|, 2021, 35(6): 264-269

Guo L, LiC, LiuP S, ChangJF, Zhou X T, Zhang N, Zhu ZY, Weng Y
W, Ma Y H. Effect of replacing chemical fertilizer with cow manure organic
fertilizer on tea yield, quality, and soil fertility in tea garden[J]. Journal of
Soil and Water Conservation , 2021, 35(6) : 264-269 (in Chinese)

i, XIBME, SRITAL, SRk, KT, BRALE, AMASE . EMLIE4 RS
WIRHERFEMIREEAMNZMWI]. PELHESER, 2021, (D
161-168

Zhang T, Liu Y P, Zhu G Q, Zhang C, Zhang Y, Yao QJ, Sun Z Q.
Effect of combined application of fertilizer and cow manure on yield and
soil fertility of protected vegetable [J]. Soil and Fertilizer Sciences in
China, 2021(1): 161-168 (in Chinese)

TR, CEE, R, BY, T, BE, ki, T8, /7R, BE,
EOY. cEEAIEAENRSRANXARIERSHZT AT
SIHRARIE, 2017, 45(12): 220-224

LiZH, SanJH, Chen X W, Tang L, Luo HY, Nie X, Zhang M, Li C, Ni
M, Cheng Q. Dong S F. Relationship between organic matter and nutrients
in tobacco-growing soil in Yunnan and spatial changes of main nutrients[J].
Jiangsu Agricultural Sciences, 2017, 45(12) : 220-224 (in Chinese)

PRk, =&, FLEA, EW, AF, B, £X, AP . BEFEMRAIE
EEEATEFS REMTREMZEI]. AERLZIR, 2023, 36(9):
2019-2025

Chen Y, Jia M, Kong M, Wang N, Du Y, Zhou P, Wang G, Bai Y X.
Effects of tobacco stem biochar on soil nutrients, yield and quality of
continuous cropping tobacco [J]. Southwest
Agricultural Sciences, 2023, 36(9): 2019-2025 (in Chinese)

Jiang R, Wang M E, Chen W P, Li X Z, Balseiro-Romero M. Changes

China Journal of

in the integrated functional stability of microbial community under



%123

W & T84 - AT AR b 2 5 00 998 08 26 AT 8 A% 3 B P O T D AT 5

125

[44]

[45]

'S
=

[47]

[48]

[49]

[50]

[51

[52]

[53]

chemical stresses and the impacting factors in field soils [J].
Indicators, 2020, 110: 105919

Ak, XM, REMR, BiE, FEE, kAL, KEE . FREEERE
BATRAEMAERHEEMER]. PERLHMZE SR, 2019, 21(8):
147-152

Ecological

Gao L, Wang X W, Shen G M, Tian F, Chen Q F, Zhang M F, Zhang
C S. Differences of bacteria and fungi community structure in tobacco-
planting soil of different continuous cropping years [J]. Journal of
Agricultural Science and Technology, 2019, 21(8): 147-152 (in Chinese)

BEE, B, KX K, BREZE, Tk BEQBEENREBEDMN
RipERmT]. BAERLEE, 2023, 36(4): 706-714

Lai X J, Yan L, Zhang W Y, Duan W J, Wang H Y. Effects of tobacco
short-term continuous cropping on rhizosphere microorganisms and
metabolites [J].
2023, 36(4): 706-714 (in Chinese)

RER, XEX, BB, BREK, B, FRE. KPEERETRLE
REALEXERBRETHEAREEOZ W] FELESEM, 2022,
(4): 47-56

Southwest China Journal of Agricultural Sciences,

RaoDA, LiuPY, ZouLY, TengY, YuHY, Yin G T. Effects of long-
term continuous cropping and reductive soil disinfestation on fungal
community in flue-cured tobacco rhizosphere [J]. Soil and Fertilizer
Sciences in China, 2022, (4): 47-56 (in Chinese)

FULE, BER, FEL, NEE, IWEF, IH. RESEENBEBERRE
BN LIRAE BRSO RM[I]). hEMEZFE, 2015, 21(5): 42-48
QiHL, He G Q, LiHQ, Liu DY, Sun HY, Yuan Y. Effects of
rotational and continuous cropping on bacterial community structures in
rhizospheric soil at different growth stages of flue-cured tobacco[J]. Acta
Tabacaria Sinica, 2015, 21(5); 42-48 (in Chinese)

. BEZEEBRBAARERI]. RERFER, 2023, 29(12):
24-26, 32
Wang P. Research progress on obstacles and control of tobacco
continuous cropping [J]. Anhui Agricultural Science Bulletin, 2023,
29(12): 24-26, 32 (in Chinese)

ERE, BF, BRE, B, B, BIRK, IXH, BB, ER, K
f&. RAKREENEESERZEERMERENZMI]. FEREE
], 2024, 40(6): 53-56

Zha H B, Zhao F, Lv J F, Gong L, Chen H, Gao S B, Wang W D,
Zheng X Q, Sun H C, Zhang B. Effects of optimizing fertilization
regulation on agronomic characters, yield and quality of continuous
cropping flue-cured tobacco [J]. Chinese Agricultural Science Bulletin,
2024, 40(6): 53-56 (in Chinese)

HER, Z=3E, A, BXE, BRI, BER. BERIERERRFER
EMERFBEREAEHORFRBEBME] IHFR LB Z, 2024,
52(7): 124-132

Huang Y F, Li F, Wang H C, Cai L T, Chen X J, Qiu X B. Biological
characteristics of tobacco Fusarium mycorrhizal rot pathogen and
metabolic phenotype characteristics of its dominant species [J].
Agricultural Sciences, 2024, 52(7): 124-132 (in Chinese)
BEIZ. MEERBEEREMPBERARHARID]. WM HTXE,
2023.

Jiangsu

Gao Z Y. Study on the causes and control techniques of peach continuous
cropping obstacles[ D]. Hangzhou: Zhejiang University, 2023 (in Chinese)
HESR BEREENBEDEERARID]. BN BERMAKXZE, 2024,
Huang J W. Study on microbial community in Fujian tobacco field [D].
Fuzhou: Fujian Agriculture and Forestry University, 2024 (in Chinese)
FEE. EXRREEBLEEAMNGEMREENHARID]. RRE: B
HIIKE, 2024.

[54

[55]

[56

[58]

[59]

[60

[61]

[62]

[63]

Chen X Q. Study on the inhibition of plant pathogens by fungi of

Chaetomium and its related genera [D]. Harbin: Heilongjiang
University, 2023 (in Chinese)

BB, EmWIE, KKK, TRE, REY, THE, #7¢. KEXTHRE
B i AL R Rz AR SRt R (V). E L WRIEF M, 2023, 39(4): 961-969
Feng C H, Li L J, Zhang J J, Wang J M, Song Y L, Li H H, Xu F.
Mechanism of Chaetomium globosum in promoting growth and preventing
disease and advance of its application and research [J]. Chinese Journal of
Biological Control, 2023, 39(4): 961-969 (in Chinese)

YaoQ, LiuJJ, YuZH, LiY S, JinJ, Liu X B, Wang G H. Three years
of biochar amendment alters soil physiochemical properties and fungal
community composition in a black soil of Northeast China [J]. Soil
Biology and Biochemistry, 2017, 110: 56-67

Wang C, Ning P, LiJY, Wei XM, Ge T D, Cui Y X, Deng X P, Jiang
Y L, Shen W J. Responses of soil microbial community composition and
enzyme activities to long-term organic amendments in a continuous
tobacco cropping system[J]. Applied Soil Ecology, 2022, 169: 104210
Gao L, Wang R, Shen G M, Zhang J X, Meng G X, Zhang J G. Effects
of biochar on nutrients and the microbial community structure of tobacco-

planting soils [J].
17(4): 884-896

Journal of Soil Science and Plant Nutrition, 2017,

Hou M M, Shao X H, Li Y Y. Effects of water and '"N-labelled fertilizer
coupling on the growth, N uptake, quality and yield, of flue-cured
tobaccos: A two-year lysimeter experiment [J]. Research on Crops,
2013, 14(3): 950-959

ERRE, BREE, BT, BN, R, BN KPEENBEFENRE
GRI[T]. HHES S, 2010(1): 8-9, 43

Wang M S, Chen Y, Xue X P, Pan W J, Cao Y, Lei B. Effect of long-
term continuous cropping on the yield and quality of flue-cured tobacco
[J]. Tillage and Cultivation, 2010(1): 8-9, 43 (in Chinese)

HiEHk, BER, BRR, B8, 224 EENBELERS R ER
FYEERMI]. TERRLZEE, 2010, 22(5): 5-8

Su H Y, Cheng C C, Gong C R, Yang C, Tong J H. Effects of
continuous cropping on chemical components and neutral aroma
substances in flue-cured tobacco [J]. Acta Agriculturae Jiangxi, 2010,
22(5): 5-8 (in Chinese)

XEX, HAETE, Xk, BEE, ki, 3-8, EE, BRR, BFiF, 2
RE. ARIHEYERAMIEFSREENERROZMI]. FERL
LS, 2022, 24(11): 190-198

LiuZW, Yang LF, LiuM L, JiaG T, Yao Q, MaY Q, Cui T, Yang X
L, Chen Y, Cheng L K. Effects of different soil amendments on soil
nutrients and inherent quality of flue-cured tobacco [J]. Journal of
Agricultural Science and Technology , 2022, 24(11) : 190-198 (in Chinese)
BB, X, A, M, AR ERMEETERSSERE
AERREHHM)] BLERABBEXZER: BAMFM, 2011,
39(6): 115-121

Zhao X H, Liu H L, Sun Y, He W X, Deng X C. Effect of fertilization
on soil nutrients and the growth of flue-cured tobacco [J].
Northwest A&F University: Natural Science Edition, 2011, 39(6): 115-
121 Cin Chinese)

W®E, RN, THE, FAE, XFHE, b, Bk, oAk, &L, K
R EHEMACIANEEERERS ARHEEMSDENTMR
[J]. EA R PR, 2023, 54(2): 476-487

Dai H X, Liang T B, Li C B, Luo Z B, Guan L H, Zhong S, Zhai Z,

Bian W J, Huang W, Zhang Y L.

Journal of

Effects of tobacco-stalk biochar
returning on soil nutrients, the structure and functioning of bacterial

communities in tobacco-planting yellow-brown fields [J]. Journal of



126

0 LN ES I Y NS S 4

2024 4F 55 29 %

Southern Agriculture, 2023, 54(2): 476-487 (in Chinese)

[64] Chen Y X, LvXL, Qin YM, Zhang D P, Zhang C Q, Song ZF, Liu D

Y, Jiang L Q, Huang B, Wang J. Effects of different botanical oil meal
mixed with cow manure organic fertilizers on soil microbial community
and function and tobacco yield and quality[J]. Frontiers in Microbiology,

2023, 14: 1191059

[65] Randolph P, Bansode R R, Hassan O A, Rehrah D, Ravella R, Reddy M

R, Watts D W, Novak J M, Ahmedna M. Effect of biochars produced
from solid organic municipal waste on soil quality parameters[J]. Journal

of Environmental Management, 2017, 192: 271-280

[69]

AENORT K laxtERERRRROZWI]
47(2): 43-49
LiY, Zhang H, Zhang Y J, Jiang G Y, ZhuJ F, Liu S L, Shen F M.

AR FE, 2018,

Effects of different organic material mineralization for one year with same
C/N ratio on tobacco growth and quality [J]. Journal of Henan
Agricultural Sciences, 2018, 47(2): 43-49 (in Chinese)

R, DokiE, Zmwm, SER. BWHEFENER~ERZRMEZN
[J]. ZERWFZE, 2008, 36(33): 14652-14654

Zhang F X, Ma Y J, Peng L L, Han F G. Effect of increased application

of cow manure on yield and quality of flue-cured tobacco [J]. Anhui

Agricultural Sciences, 2008, 36(33): 14652-14654 (in Chinese)

[70] ®ig, HER, MK, BF, TRE, FAR, BEH, TR . WEREN
GEAFNEN T HAFHERMARHEZUREE~RENZ W] =&
Rl XZF2HH . BHRRZE, 2024, 39(0): 1-10
ZhaoY, FuC W, Liu Y, Xiang D, Wang ZH, Qin HL, Cheng C X, Li

[66] Verhamme D T, Prosser J I, Nicol G W. Ammonia concentration
determines differential growth of ammonia-oxidising Archaea and bacteria
in soil microcosms[J]. 2011, 5(6): 1067-1071

[67] Z=mME, TRR, B, R, BAK. SR BLHE G 5 AL X & (8 1R £ 15
AR IR KRR AER L KR F T, 2021, 55(5): 852-861

LiS W, Wang F Z, Chen B, Xie J M, ShiJ C. Effects of biochar combined Q. Effects of adding microalgae and cow manure organic fertilizer on soil

with seaweed fertilizer on the physicochemical characteristics of continuous chemical properties and bacterial community, yield and quality of flue-

cured[J]. Journal of Yunnan Agricultural University: Natural Science,

2024, 39(0): 1-10 (in Chinese)

tobacco planting soil and flue-cured tobacco growth [J]. Journal of Henan
Agricultural University, 2021, 55(5) : 852-861 (in Chinese)
[68] ZE®, oA, WEE, R, ke, XitR, ARG HEKRELTE

FTAERE: MR R
E— BN AT, P EAR M K IR SR B B R B R 5 TR R W IR 5 30554l 23 2 A 1
WA . ARSI T IR S — ER K2 IR TR Sl AR ) 8 3R A5 A R = % o I 1 55 o
TR,

BIRAEF B X, P E A KBRS BRI A B B B 1 LR W, HATAT 7Y BRI L8 3R 01
L) -t S - W b B IR ER B AR BRSO B T L R SRR W 5 T RARFR |k (0 1) g L R E TR AT R
3 AN AR I T ) B H 22 TP SR AR SC B BT 98 o 3 T AR, DASE — 3% s 3% 3l iR AR & (i 2L D 7
Environmental Chemistry Letters . Biology and Fertility Soils. Soil Ecology Letters. Science of the
Total Environment % ] 1) 52 18 3C 20 A0 5 T 457 [ 5 A AR 2 k4 G AR RITRT L) 2 39T 3} 45 708 3 4%
WF 2 T H T URA 2 5T L B B 8 o) [ B 5 R B S A R AR T H 6 315 2 5 R HIR IR
FHE TR B By I H R - [ A5 AR 5T T RS Al BRI £ BT 5T 5 K e v W By 1 H 46
T H 55 5 AR 2 5 LR 6 30T, B ARBEAY 2

BIRAEE A B, 2w 48 00 5 A W R 28 R AR 200 . B MR I B BIT S B R i A 7
ARR A B, 200 S DR BN 905 0 i 5 DX R R g 09 A e G T A T A 7 G BB R B A 2 A A R
TV 2R TR JH™ M S 5 T 400 0N 9 5 0 A0 B R T T ek 90 S H R BT 90 0 e o 0 9 0066 5 45 2 I ) 22
SE A TR G A R B 22 S A SR e DR L R A A P Y SRR PR S R B AT AR R
5 0 1 PR 45 SR 1 R BOR BT T 5 0T 7 4F 1O AR TURHELI H 5 )5 3045 4 SR Bt 20 = 28 22 2 33, b
TR R S5 1 — A2 2 000 — A 2 3 00, = AR 3, NI R R BB 15/ (G — AR 1
Tt D s BRAFAR AL 5 W e M) 24 [ K SE OB B % R S48




