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FEAERT B A R FAR PR ARt iR, 25 R R 0, 5 HF AbFEAH LY, TFL~ TF3 A FEBRBCEEM SRR R T3 R
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Effects of biochar-based fertilizer on pepper growth and rhizosphere soil
bacterial community structure
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FENG Ruchao, ZU Yanxia, LIU Zhe
(Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China)

Abstract: In order to clarify the effects of biochar-based fertilizer on pepper growth and development, nutrient ab-
sorption, soil physical and chemical properties and microbial community structure, a pot experiment was conducted in this
study, with treatments including no fertilization control (CK) and compound fertilizer (HF) with N, P,05 and K,O con-
tents of 15%, 15% and 15%, biochar-based fertilizer 1 (TF1) with N, P,0; and K,O contents of 15%, 15% and 15%,
biochar-based fertilizer 2 (TF2) with N, P,05 and K, O contents of 15%, 10% and 10% , biochar-based fertilizer 3 ( TF3)
with N, P,05 and K,O contents of 10%, 10% and 10%,

i3S B H7.2025-01-24 respectively. The effects of biochar-based fertilizer
BESTE LA R B EOIE 4T A [ CX(23)3024] ; 2% prepared by different ratios of biochar and chemical fertil-
7 (Al ) T 5 T 4 1R300 H ( YCBN202413) izer on the growth of pepper and the quality of rhizosphere
VEE A T Ak (1988-) , %, TLIRERIR A, Wi+, Bh iR A, £ 5 soil were analyzed. The results showed that compared with
NFHEFRRREERME R TAE, (E-mail)754776303@ qq.com HF treatment, the stem diameter, root dry matter weight

BIES AERK, (E-mail ) 110647874@ qq.com per plant, dry fruit weight per plant and fruit dry matter
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distribution ratio of pepper treated with TF1-TF3 treatments increased. The soil total nitrogen contents of TF1-TF3 treat-
ments were significantly higher than those of HF treatment and CK. Compared with HF treatment, the absorptive capacity
and distribution proportion of nutrient elements such as nitrogen, phosphorus and potassium in fruits treated with TF1-TF3
showed increasing trends. The Richness index, Chaol index, Ace index and Shannon index of pepper rhizosphere soil bac-
teria under TF1-TF3 treatments were higher than those under HF treatment. The dominant phyla of soil bacterial community
in different fertilization treatments were Acidobacteria, Proteobacteria and Gemmatimonadetes, and the cumulative relative
abundances were 74.69%—-82.46%. The relative abundances of Acidobacteria in TF1, TF3 and HF treatments were signifi-
cantly lower than that in CK. The relative abundances of Myxomycota treated with TF1-TF3 and HF were significantly lower
than that of CK. The relative abundance of Methylomirabilota bacteria in HF treatment was higher than those in CK and
TF1-TF3 treatments. The relative abundances of Gemmatimonadetes in TF1-TF3 treatment were significantly higher than
those in HF treatment and CK. In summary, the application of biochar-based fertilizer can not only enhance the absorption

capacity of pepper plants to nutrients,, improve the distribution ratio of nutrients in fruits, but can also optimize soil physical

and chemical properties, improve soil microbial diversity, and then increase pepper fruit yield.
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JNRRECAR R - S Hh 240 B 0 ol ) #3232 BT (OTU)
Bkt BV A5 W DR 2 AR R AR L R R 10
OTU it Fes 8 BE M ZAEE X 3 fl e AR 25
PREE FEARAR B o F g g R B A AR, H AT,
Y ROPN RV L A S (27 T T P
A RIS, 0 AR 7 A IO i S A 4
o AN, A G A RS R BC LG A8 5 A X1
YA AR IR IR Z AT, DL, AR A 2
SR AT 3 B N P,0; K, OF fEY Y 5k
JE IR BRAUAE TR0 IR MCRIAR P - S 40 T
TR LETA R RENE | DA A A 7 A 5
JHBE B

1 ARSIk

1.1 KA

BEXBHS RN ERA 4 5 158 A 58
HO0~20 em 2, AP & & 48. 6 g/ke, AT
H1.37 g/kg, WA 0.86 g/kg, &M HE 12,15
g/kg,pH fH 8. 19, mIENEH IR E Bl A8 &
B S HE T (A=W ) S8 A RHRIAE TR, Herh R 52
R 30% ., e KINA LS & 499.7 g/kg, 42
REHE 2.2 o/kg, EHF T 1.36 ¢/keg, 2 & &
7.63 g/kg,pH 1H 9. 98, R4k A [F#4 KL 500 5
25 W E AR I L, #13 N P,0, K,0 &5
HH 15% 15% 15% R FENE 1 5 N P,0; K,0 %
AN 15% ,10% , 10% B 5 308 2 K N P,0, .
K,0 &4 10% 10% 10% B 5 HEAE 3,
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1.2 REHET

IR T 2024 AF7E ER 38R 1 12 90 56 1 3% AR 9 R}
K iEAT, 4 AR AT HUE 1, WA 6
HUCE A B HE AR 2 0 4 498 T 3 7 5 3 AR H AR
15.5 em, B 042 22.0 em 5 15.0 em BIAEZE T 4
3.0 kg KT+, 3 180 7, 150 AN i AE X AR
(CK) 5 4 MitiiEALEE . A8 BB 1 R HENE 2
RIENE 3, BR CK AHEAE AN, HoAth b B A 3 45 58— it
0.45 g N, AALHRLARLETERS R i B 0 — U P it
AL BEAFREIE . 6 I SEFT B F A , B AP A
1 PR, B 3 RER, BN EE 12 4, HAi
PR A2 1 b RBORURR 35 B AR A T
1.3 H#RXES5UE
1.3.1 HARZHWRE ZF BRI LR
AR B— SRR , AR R BRI ZERLR
PR 55 Ry i 2% Z AR AR A v Ab B HE T R T SR AR R FE K
ST ) B R R B 5 ZEHH Oy F2 25 oA Y AR
132 EAHRERSEARNE  HUBLAVE , RHEHR
ISR BB AR AR B 1, 43 301 R FH 4% R B A1 o 44
2 PILGE A B 52 \NaOH Bl SRR o1t
FEEEE NaHCO, 12 $2-5H 86 T H 7k NaOH HdiJg -k
YOG RE: (NH, OAc 34 S G REVE I 2 A HLT
TS EMEAA SR RERE e S
OAMTITEEINE R 3 DNA $REGRAF) & (£ H o-
mega Bio-Tek 2 F] 77 iy ) $2& B 4 40 5 19 5. DNA, H
1935 ARSI HL KRG DNA A9 i, ARG 5 4% O
ARG 14 338F (5'-ACTCCTACGGGAGGCAGCA-3")
1 806R (5'-GGACTACHVGGGTWTCTAAT-3") HE4T4"
IR SCPE P P BB A A R A TR
R AT R A AT, R QUIME B 40E 7
WP EAE AT, 2R Silva (v138) 70 Z8die 12 XF + 4
F 1 HAREEG RS MR 0

Table 1 Effects of biochar-based fertilizer on agronomic traits of pepper

AP 187 7 51 A8 K ( Amplicon sequence variants )
PETHIRP R, FIH QIMMER 8447 3349
1) o ZHEVER B ZHEMESrHT, 2T Binary-Jaccard B
B AR TS AT LU E R TR B 20
P, 3111 QIMMEL #AF#E4TIES 80T 22 73 Bk 4 ( A-
donis ) , YA AL BRI A: VI RE 75 4500 22 S 2 R A
W2, FIH DESeq2 T HBAHH A 22K FF, 4b
PR 22 S 0 E A
1.3.3 HEHRFSME BB A 4520 31 3% B
RNEARR 6 PR FRASE 2 AR 2R RS 3 Bk, &
o, T REE O T, BEIRA . RAELT
JE AL VBT Lk O R W o G EE
TR B0 A A A AR RRAR 2R SRS AR AR
A B a PRI E THEMFR
FE A A E IR W
1.4 BIESH

i Excel 2010 #FSE17i 56 504 A0 B (K 36
21, B SPSS 20 B4k AT Ak i R] 2 55 1 25 14 )
Pr(a=0.05),

2 ZER55HT

2.1 ZREBXTBRR Z AR B i

AN [v it B A B FRABUAR 2o IR B SE m an 3R 1
No MWERIATLIE i &2 G I8 (HF 203 A F
TR bR v i A A R = BRI | AR T
T PR T R R AR SRR TR S Y
HTFAHEAEXS I (CK) . 5 HF Zb38AH L il B e 5
JE (TF1~ TF3 4k ) B AL ZE M 5 0 13.47% ~
20. 84% , HLpk i S T 1A 145.26% ~ 130. 32% , Lk
-5 N 42.42% ~ 123.22% , B Rk AR T 5 3 0
12.33% ~17.26% , FH I AT UL i FH 2% 6 A0 S 3R A
ZEHH SR R AR KA I AR R

i el ] YHFHTE  PHRTE  OHEERE  RHTRE
ib3

(em) (em) (mm) (2) (%) (2 (%)
CK 45.43d 38.86¢ 7.81c 7.88b 2.09¢ 23.84d 3.25d
HF 73.00a 60.19a 7.87c 21.61a 4.46h 30.80¢ 4.22¢
TF1 70.76a 60.71a 8.93b 21.21a 5.01a 44.74b 6.01b
TEF2 59.57b 59.28a 9.22ab 19.49a 5.21a 70.94a 9.42a
TF3 55.85¢ 51.71b 9.51a 18.88a 5.23a 67.09a 9.18a

CK: AHEAEXS B8 HF it N P, 05 K, O &E43 50 15% (15% 15% WG NE TFL: i N P,05 K, OF 843518 15% (15% 15% B RFENE 1;
TF2. it N P, 05 K, OB 43518 15% ,10% ,10% A5 HEAE 25 TF3 i N P, 05 (K, O 43514 10% ,10% 10% H 3 FHERE 3, Al — 3 4idls e

AN/ ING FRER R AL B 22 57 3% (P<0.05)
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AN [v) i S A FHEXGT FRABLT 400 S5 4 . B 461 4 s i
2 R, WNERPATLIE H HE A BB A4
Jo 5 B A FE AN X BR (CK) 1 11, 73 S E 4 A
TR A5 S 1 49 T8 0 B EL 451 49 331 B CKC AR 1. 09
ANES A 10.64 ASH M, 5 HF ABEAR L,
TF1~TF3 Ab P8 5 55 FF 4 52 53 B L 1] 43 591 B A
5.53 ANEAF 1422 AN E A3 14,63 AN H AT
TR S 0 T Jo2 53 e Le A5 53 0366 0 4. 71 A3 43 8
13. 67 A~ E 43 1513, 64 A E 43 1, AR 1T 9 553 e
LB 3 3 0. 82 A 43 45 .0. 55 A 43 £4.,0. 99
ANE S BT UL SR A AR B it
NEREREARFS FF 09 T4 ot 43 e Lo 491, 2 = RS2 T4
Jo 53 e LA
2.2 i EBXTERHFR 53 IR 20
2.2.1 mATEs M A F RO a e PR
REAS 5 (e ISR AR X R R M (£ 3) . 34
e IEACALEE R A AR AL FRRE MR R Y B S T AN
MEAEXT R (CK) . Hirbr, TF3 kb BH B PRI A 2 5
iA %] 536. 63 mg, HK A HF AbBERD TF2 AbHE, CK H
PRI R AN 174. 17 mg, A[F)ie IR AL B T 45 5 8] 11

R 3 R HE AL AL IR XTSRS 2% TR S A 53 B Y 3 )

W R BAFAER R 22 5, HF Kb P BORURS AT 0% 4 4
A3 FE TR TF2  TF3 4bFEB4 N 36. 77% .36. 91% Al
16. 25% , T A SE 1 W A& 530 FEETFL TF2 ' TF3 Ab3E
N 19. 12% 47.95% .50. 89% ., HH R H1, A [ Jiti AL
Qb B RS % E R AR 4 IC LG 08 AE AR 25 R
TF1 ~TF3 AbBEBURUR S5 & 2K 43 Be L) d 75 T HF
Ab BT RS FF AR 40 BC L B Lk HE Ab 3R BE
15.78% ~26.35%

F2 REIEIEN TR SR LI R

Table 2 Effect of biochar-based fertilizer on dry matter distribu-

tion in organs of pepper

FHIB YL LB (%)
Ak P
GEEN AT s

CK 15.81a 59.61c 24.58b
HF 14.72b 71.34a 13.94d
TF1 15.54a 65.81b 18.65¢
TF2 15.27a 57.12¢ 27.61a
TF3 15.71a 56.71c 27.58a

CK . HF TF1.TF2 TF3 L3 1 i, F—3EdE 5 A F/NE F iR R
Qb B[R] 25 5 B3 (P<0.05)

Table 3 Effects of different fertilization treatments on nitrogen absorption and partition of pepper

- BRI R (mg) RAMBLLLBI (%)
WA FiFE R etk LEES FiFE R
CK 38.50c 76.23d 59.44e 174.17d 22.10a 43.77d 34.13a
HF 76.50ab 311.88a 92.74d 481.12b 15.90c 64.82a 19.28¢
TF1 75.02ab 228.04¢ 114.67c 417.73¢ 17.96h 54.59h 27.45h
TF2 71.24b 227.80c 178.16b 477.20b 14.93¢ 47.74cd 37.33a
TF3 79.52a 268.28h 188.83a 536.63a 14.82¢ 49.99¢ 35.19a

CK HF TF1.TF2 TF3 W3 1 £, [F]—3E )5 ARG SRR 4B R 25 5 {25 (P<0. 05)

222 AEfestRmEEERKHa SRAE
AERL, A [7) it A Ak HE X S5 ABUREL A W ol 12 TR A7 FE K
SN (3R 4) ., PRRR WS & B BRI T3
TF2 TF1 HF AL BEAI CK, TF1~TF3 4-#F1 HF 4k
PH ) AR AT W Wl 1 U0 0 3 22 5%, 3 il b CK 3
77.92% .75. 18% . 91. 69% Fil 93.06% , ifif TF1 ~ TF3
Ab P ERLRR L S W o 43 i) B CKOF HF A B3 i
30. 68% F1 75. 53% . 105. 26% F1 175. 69% . 101. 19%
F1170.23%, H CK tt HF Zb B 34.31%, TF1~
TF3 ZbFEFT CK B S5 05 43 Be e 491 43 1) Lk HF 4b
FRIGAN 14. 91 T 43 426, 13 AT 43 45,20, 47 4>

F 5321, 45 AN 3 a5 RS AR 23 B H A5 53 01 T
HF ZbFRAIG 13. 34 N H 40 2322, 63 AN H 43 53,2225
ANE AR 20012 DA

2.2.3 AR HMBAT R BOR M Fra R, R
(7] s A Ak ST SRR e B0 W AT 5 4 TG AT 8 R T
(#£5), TF1~TF3 ZEBHA HF 420 B ) 2R B A7
WL EER, Ak CK o 143.17% .,
126. 68% .136. 54% 1 123.44% ., TF1~ TF3 1 HF
Ak B ALK R AT R A 6 43 ) BE CK O3S 191 61%
122. 15% 153. 37%#11 209. 47% ; TF1 ~ TF3 &b H Bk
SRR S B 73 1 e CK AT HF AL BEIS I 72. 25%
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1 49.59% . 149.65% F1 116.81% . 105.79% F
78.72% , HF AbBRASFFER 4> AC EL ) HE TR b BRER &
9.91 AN 435, T TFL AL FRAS FF4 23 Lo il s T

R4 [ HE AL Ak 3B S SRR 3E TR S R 3 B Y 3 A

TF2 TF3 ZbFRAT CK, TF2 F1 CK 55280 43 IE L f5i]
5T TF1 ACFF HF A3,

Table 4 Effects of different fertilization treatments on phosphorus absorption and partition of pepper

4o BRI A (mg) WA BC LA (%)
AR FEFF sz xS AR AT R
CK 2.98¢ 9.51b 15.97¢ 28.46e 10.47b 33.41c 56.12a
HF 4.05b 18.36a 11.89d 34.30d 11.81b 53.53a 34.66¢
TF1 4.31b 16.92a 20.87b 42.10c¢ 10.24b 40.19b 49.57b
TF2 4.48b 16.66a 32.78a 53.92b 8.31c 30.90¢ 60.79a
TF3 7.92a 18.23a 32.13a 58.28a 13.59a 31.28¢ 55.13ab
CK HF TF1.TF2 TF3 W3 1 &, [R—FEd )5 AR/ FhERR A #2257 .35 (P<0. 05)
K5 7[E AL Ak 2R X AR £ 3 TR M R 3 B Y R M
Table 5 Effects of different fertilization treatments on potassium absorption and partition of pepper
o AR i (mg) AT RC (%)
R AT R EaYS R AT A
CK 20.56d 87.60c 56.11c 164.27b 12.52ab 53.33¢ 34.15ab
HF 31.34c 271.10a 64.61c 367.05a 8.54d 73.86a 17.60e
TF1 47.35a 255.45a 96.65b 399.45a 11.85b 63.95b 24.20de
TF2 37.68b 194.60b 140.08a 372.36a 10.12¢ 52.26¢ 37.62a
TF3 51.14a 221.95b 115.47ab 388.56a 13.16a 57.12be 29.72be

CK HF TF1.TF2 TF3 W3 1 &, [F]—3Ed)5 AR/ FRERR b HR] 22 5 8.3 (P<0.05)

R EEBE X + R AL % R A R0

2.3

AN TR AL AR BT - 33 PR 5T 520 Nk 6 Fr

CK, TF3 &b 4354 20wk & o i 3 T A AL B
TF1~TF3 Zb PR+ R & 5 HF BT B % 2%

Ro MEHATLIE Y TR~ TF3 23 4 A HLE &
Bt CK 4 9038 0 14.94% 17.45% F1 17.15%,
TF1~TF3 Zb ¥+ 3 2R & B3 & T HF A

F6 AEIHEARALIERT + HEIR R0

SEEAH CK B8 11.02% . 11. 12% 18. 14%
ANE AL FE (TF1 ~TF3 #l HF) 5 CK 338 sl i L
SR AHlSEMeMEEY TR EER,

Table 6 Effects of different fertilization treatments on soil physical and chemical properties

Jree YRS R TR 2 ik o AR A A AT
(g/ke) (g/kg) (mg/ke) (g/ke) (mg/ke) (g/kg) (mg/ke)
CK 26.71b 0.98b 51.03a 0.81a 5.77d 11.56a 123.52b
HF 29.56ah 0.98b 52.26a 0.87a 6.98bc 11.71a 138.47a
TF1 30.70a 1.0la 51.56a 0.81a 7.76b 11.76a 137.13a
TF2 31.37a 1.03a 52.65a 0.86a 6.56cd 11.58a 137.26a
TF3 31.29a 1.01a 51.77a 0.87a 12.54a 11.85a 145.93a

CK HF TF1.TF2 TF3 W3 1 &, [f]—3Ea )5 A /NE T R3R b PR 22 5 .35 (P<0.05)

24 RERENTIEMAEMEENEG
241 REHIEALTE s LI mEBEEE R Y H
[T7KF b ASTH] it A0 Ah 3 - 398 40 A R 7% = il iR

FRRTT ASIETRT]  ZE ST ]  Methylomirabilota 5
) R T T SF AR 28, DU T R AR ]
AT IR ZF B ], A AL BN R A R
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74.69% ~82. 46% , TF1 TF3 Fl HF &b BREAFTE 140
AR 32 R T CK; TF1 ~TF3 Fil HF 40 B )
BHDA T B AR N S B B R T CK; HF Ab 2R
Methylomirabilota [ 2l T %) 46 X} &= B & T CK Al
TF1~TF3 4bBH, TF1~ TF3 Ab 3 25 50 5 ] 40 B 7Y
AEXT 2B 3 T HEF ARFRFN CK (& 1A) .

J& K- b, A ) it AR Ak - 398 3 AR S R

Vicinamibacteraceae ,S0134 _terrestrial _ group , MND1 |
Rokubacteriales ,Subgroup _7, TF1~ TF3 #1 HF 4b H

HAth;
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ISR T
HEHE;
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NB1-j;
JEEER ]

| P
R
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B i,
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L I
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B 1 FEKF LA E AR IR i R B R A A

Fig.1 Community composition of soil bacteria at phylum and genus levels under different fertilization treatments

242 IIEmAEEE LA RIEIEALAL T 4 34N
W o ZRPEIR B SE  An R 7 Fis, R LLE
A AT 55 R =0, 989, P e IR BE AR 25
RS BN, e R R, HF 403 -
AN P HETS Y Richness 8800 KT CK, MTF1 ~TF3
AbPH Richness #6485 CK i #F £ 5, TF1 1 TF2 4k
BN AE TS Chaol F8EUFI Ace $84UE %5 T
HF 4bFE . HF TF1 A1 TF2 ZbEH A0 BEV% 1Y Shan-
non T8 E L T CK, H TF2 ZL34H1 TF3 b3 Shan-
non FEE BT HF ACF Ui B G AR AL PR 5 3520
P ZAEERI S A RS, AN R A 320 P
TETE IR Simpson $850C 2 &1L

T Binary-Jaccard B 25 #F 17 3 Ak bR 4 By
(PCoA) LSRN 2 Fios . IIEIH AT LIE 5 —
FAFR(PCL) FIEE — F AL FR (PC2) X4 B A 75 25 44
BRSBTS 5N 16, 77% F11 9. 88% , IS4
J5 2253 ik 45 ( Adonis ) 45 5 R WY A [ i AT Ak 24 -

Vicinamibacteraceae MND1 F1 Subgroup _7 4§ J& 4l I#
AR T = BE AR T CK, TF1 Al TF3 4b B Vicinami-
bacteraceae T J& 4 B9 AR = 8. IKF CK Al HF
ALEE TF1 1 HF 4b B2 MND1 | Subgroup_7 T J& 41 B4
AR X o B B KT CK, TF1~TF3 &b ¥ S0134_
terrestrial _group P& J& 4 B A9 AH XS+ B 3 & T CK
1 HF AL B HE Ab PR Rokubacteriales T i 20 T2 1) #H
Xof 2 B I 2 T CK AL TF AbFE (K 1B)

1.00 i

M Longimicrobiaceae;
Haliangium;

0.75F [ BD2-11_terrestrial _group;

) Latescibacterota;

Subgroup 17;
Subgroup_25;
BT
Subgroup 7;

W Rokubacteriales ;
AH;

0.50[

B MNDI1 ;
M so1 34 terrestrial group;
Vicinamibacteraceae;

L B

0.25[

CK TF1 TF2 TF3 HF
AbF

SR T T V% AL 2E S B R 3 (R = 0.361 96, P=
0.001) , TF3 AbBEFEAS ) FARARAOL 5 TR Ab P
&5 TE2 ARy E A, A TF1TF2 1 TF3 4k
P A S AN AT 75 2 A ARL, CK AEAS Y AR B
TF1,TF2 A1 TF3 4B B 4000, 55 HF Ab B 2 4L
L, FRWITF1 ~TF3 Ak B i - S 40 T RF 7% 450 5 CK
SR,

243 XRMEAMEREGENBREZFON B
IRV b A [ b 3 ) 22 S Y2 3 1) - 9 00 R A 1] 3
i, 5 CK ML, TF1~ TF3 Ab 3% FF 3 R (Ly-
sobacter) | Longimicrobiaceae . S0134 _terrestrial _ group
S 15 A 2T B R X R B BN, Vogesella | 1S-
44 Steroidobacter 55 18 ™ g 40 1A A AH XT3 & I 2
%, 5 HF 23 AH EE, TF1 ~ TF3 4t Subgroup _7 .
OM190 ., Longimicrobium %5 10 4™ J& 411 B A4 40 X 3= &
BFETE M Pseudomonas . Gaiellales-uncultured 55 J&
ANTE R AR T R TR,



698

FARD NI S| A=

2025 4 45 41 % 5 4

R7 TRMEELE LIRAE « SHEHEEHZE

Table 7 Alpha diversity index of soil bacteria under different treatments

i3 Richness 15 %% Shannon F5 %1 Simpson T84 Chaol 5%k Ace F5HL Vk
CK 1 399+35a 9.37+0.04a 0.996 9+0.000 1a 1 451.00+50.45a 1 458.82+48.13a 0.991
HF 1 238+46b 9.03+0.10c 0.995 8+0.000 5a 1 286.50+67.80b 1 289.56+61.15b 0.993
TF1 1 372+8a 9.13+0.05bc 0.995 9:0.000 3a 1 454.03+22.97a 1 462.12+18.31a 0.989
TF2 1 382+60a 9.19+0.12b 0.996 2+0.000 6a 1 456.37+49.25a 1 460.07£56.31a 0.990
TF3 1 335+28a 9.27+0.07ab 0.996 4+0.000 1a 1 362.20+17.10b 1 372.49+31.20b 0.994

CK HF TF1.TF2 TF3 WL3& 1 1, [F—318dR 5 A F/ING TR R A B R 22 57 8.3 (P<0. 05)
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Fig.2 Beta diversity index of soil bacteria under different

treatments
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Fig.3 Soil bacterial genera with significant differences among different treatments
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