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212013;
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M OE: U RN SCE R R | R T R TR, R RLEACSS A RSk 2R FAT T W48 &
TRV A TR T A3, 00 ™ ke R STAF DG A, W - S BRI I B A W A DG A M AR Ak, i
OIAT B FRALER R AN KGR T AR IR T AR IEALT) (PAEs) S, SRR, W48 bk EAT /- MAN5IME 22
AR, RIS B VA Ml Rk A AV 0 it ) W48 ol BT 9 o 5 T R AR PR A LR . B, A
RO R B i, SCEARBR I SR AT, 4R T R IR T . REH S AR A W (A DGR, 4R
BT R BT EAERCE; SXTIRAHL, REY R IR NGRS 10%, AR R C A RS
TR BRI S, AR RN T 30%; SRR HER IETHER (DBP) ISR~ (2- 24:) &
fii (DEHP) & +SAIRFE T PAEs i F 2R HH2EAY, 3 rb 1 P Xk B2 43 ik 3] 1874.05 F1 33712 nglkg, K
FLFD PAEs 5% B B AR, DBP 5N 666.57 welkg, HIR AR R 5 T (DIBP) 409.93 wg/kg FI4E
KWW TRER (BBP) 433.65 pg/kg. WX PAEs B WM IASNEMERE S, A0S REYS I 5 REAR L ek
PAEs ¥, % DBP. DEHP FI45%E —H R —H g (DMP) 1EBRF3HH 25.5% . 76.1% 1 48.4%, {HXF Kk

(4 PAEs & BRI B2 0 DL EZ5 RN I - S5 Qe is = Rl R T BRI
KGR Kar; WUEWRER; R THIREE; TR ™

Ko (Allium sativum L.) HH & FHE R AN
Y, BFRMEFE, SFRADURE. biEl. il
WA, RREEENSF Y REE
TS E R RIS . A D, iR T
D TR A M A SRR O AR RO F BT, IR
B2 LRI EERGRZ 2 R AEFMETE AR YT 4 T
hm®, EHES) £ FHIR 2L RPL By 2855 Kk J O T &
A EEAE . AR, mimn BT, AR R
POl TR SN Ty, ACE KGR, & o KR, MRINR
FRA 34 DML R AR S M B AR AR R 7
o AN AFR” IS 2020 4FRR S H R 2 AL
RS R B A Y X IR R R T
FETH it WL PR i A 4 A S, [RIIRH R

KR AHE: 2023-02-14; FABH: 2023-06-15

BEEWAB: LA PRI IR E (13922204 ) 5 VLIR
AR EHE A R4 [CX (22) 3131 ],

&R AENIE (1999-), FEiEmi-OFgEA, BRI 7 A 62 5
SR, E-mail: 1764576373@qq.com,
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HAp, sefref =@, EfRA, XK
FEHIPREE G ARG, AR A it FH AR R A
245 B A ARG DR A VR R IR B, 38 i 1
ey R AR Al R AFR R RR R,
g1 N | TR e 1 T N S | -9 4
MK ar= it E E PR . R, Gk, 45
SR RS YL R B AR T B B 5 et 32 e 7
A T H R IR I8 ML 7] (PAEs ) & — KRB R
K5y, BA NS TIMEuEeEtE, 2R
B B gm0 T Ko KR
iR 55 AR B O 3, K BBk BE LRl PAEs BE
Ji 3 R AL TR TR, PAEs UEA L35 naE it
FEYRMCHE AVEYIR DY, 1 B e s i {4k
J, MM SO AEAR = T 2 A, el —
Hlg — (2- &%) OB (DEHP, PAEs f—FP) &
M I SR YRR AR A I LA LB A R 7
1M H., PAEs i957 & ¥ JL-F AR 1 JE A= Wik 42 ok
24, TERFANREE T U W R R AR O B I
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e R ) 7 PR e A 7 i i B AR R T 455
JE AU SR AR, T W16 5 B R A i 1 17
o3 TR LI BRAR AR T (PGPR) AR R HIH
5 M W RS A BCE R IR, AR
it TR ), BCEARBR R MRS AR, S
T S A K, S L ke B RV AT A 2 06t 14
FOR U s U P SR T, TR
UG I A A 5 I i T R I R R A L
A, X T G i R AR B A R KA
2 D708 P AR BRAR A B DD3 R K MR s B Rk
PR B B DIAACR, KB H R R
B AR A= A e PR AR A LIRS T E 7
X IGR I KORL  EHERR R | B E
FERGE L BN GRS A RO Y RN H R
A K BER O BE R K25 P TRieE, XTH
TE KR 7= Hb 15 YL R At L 1 B A R itk — AR5
M, FEATER R R M A AL 1 £ b R R
T, REUHE MRS & A M R B =,
A L TR TR B, R R
PP T 3L A m BT A7, Sy b 2
PR B i AR R AR A

1 #REFZE

1.1 Ak

FI A 52 96 28 4 125 DR A7 1Y i UE 3 25 961 4T 1
( Bacillus amyloliquefaciens ) W48 % B4R A5 b8 7 HE
PARRAE LB VA - RIZE TG A5 R T4 LB 5537 5E
W, 30°C. 180 r/min £ 55 12 h B M Fh P, 4% 1%
PR R R B SR 5 30°CHE SR 12 he WORIIE
RO, WHIBECI . R R M s
1.2 fRTEN AT W4 IRIME A= g Syl s

FIR . B RRER: 35 10 nl W48 F—Fifk
AT R R (TER) BilEiFRie AR . Tl
T BT 335 75 BTS20 TR A 0 55 5 3P A Hp e
BT 30°CHFAETHEFE 7d, MERA KRR =

FEEREAR: WHC 10 WL W48 Bl T 4% T CAS
SRR, BT 30CHFEAA TR 7 d, WEER
ARk,

FEIIE TR (TAA) @ DL 2% BY4%Fh 4l W48
P T 54 100 mg/L L- 2R 1Y LB RS 57 5L
i, FE30°C. 180 v/min T MRS 5% 24 h 5, ¥ H:
OD600 142 1, 43 HL 10 mL 1555 LA 8000 r/min &5
L2 10 min, WAE BV T T4, #1111k

FIAIN Salkowski i (L, IRAIISIIEZRR b
HE 30 min, LIHSH L- @EBRAY LB AR 373
Jzs TR, I E HAE 530 nm ALFIOGIE ., B TAA
B S FH A R B 0L 0.5, 1. 5. 10, 20 I
50 mg/L, SRIGHEIE AR HoAE OD530 R %k
ELARIVERRIEZR
1.3 WHRIARSMNES# PAEs BE 7l

BB SR U WAS IR & B 02 LW, HiIRH
TCALER 15 75 WO Ve 5 6 AN HETE M, IR BRI LR
0D600=0.1, /il A 6 Rl PAEs 4 TR A5 14 1 i 24 e )
M 20 mg/L, AR AL FE R X R R AT i
BEE THEES, 3090, 180 v/min $53%, 3 d J5HL
FEREI . 2 B8 Feng 55 V2 OE © k4R R PAEs,
ZMETLE R B GC-2030 SR (350 &
PAEs MRS, EETEFIALEES PAEs 17221k,
1.4 e 5 5 A3y =X

IR T 2021 4F 10 H & 2022 4F 5 H fETL 54 4R
INTTRR IR T, 90N SR 3 /K - Karde
YR, 50 o AT A S b B, AR 3 A
INX, FEA/INX R 100 m° 7E KRB AT RTEIEAC
A K O E TP AN I A AT 1 IR FRIAL B,
B HEFEEE (4% 10° CFUML) B 50 15515 12 1Y
ANIX Y PRI -3, 0 R FH A R R K
SLATEE . o R B s AR A HR A T R — B
1.5 K= milE

FRFRRIAXS 25 /N AT, AERE/INMX
P 0.5 m® K/ A R T i OB T R AL B 3
A fn, REMENMITA KGR, S—HIBRER
BRI SARZH, Wb an Sk A TRR B I 25 55 b o
1.6 OB b B

TE 45 /N DR i 75 Sk o Bl AL B 10 S R /NI
A, TRk, BRI =, VIRRIR S,
=20 CHRAFRFIN o >R FH U] L 20 303000 S W] 3 P A
i, SR S bk T A
K 5% KAGIR - T Lo Ak i AR £h & i, R
FHEIMPH ORI EYE A 2 C Fa.
1.7 RHERESCRAE . PRALEE bR SRS M

TRFRGR GRS T TS B R A A/ N X
0 ~ 30 em KapREp 49, KT K24 fa w s L i ,
AT AR PR TORN 3R AR OCHR R i e o SR A
Y B B 0 5 398 pH (R SR FH AR R 1k -
AL A LR & i SR AR A
A IR A S R RRIR S IR 1 - FHEh
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Prib e H AR S R R CRERTE -
KIEICEETHI E 4 A B i SRR — hnik
A IR E A S R NaOH i
1 BB PUOOL R E RS R RA
NaOH Bdf# . KAEGCEEE D 2 Mo, R
3, 5— M FEKAG IR Lb ek I A S T I i
KRB AN — YR FR B bt 0 RS 5 R
TR AR i b oo vl o e P il 1 2
1.8 TEERIAGRH PAEs Al

Kt b IR 1.6 BT A RS, IR Mk IR
17 MR 4, BESh PAEs #2118 1.3 i 7 4R HL
iR o2l
1.9  HdEAb s 53y

I BARE A Excel 2016 F1 SPSS 26 1474 H A1

Ti2EorHr (P<005) , HRFTARIERRMER: . B
B 3 AFATRER I EST AR FIE + bRifide.

2 ER5HMH

2.1 fRIER ZEAAT IR W48 [IARSME L BE

FERE . VW, SRR R AR A e &
PR JE R ZEFOLRT B WAS W] LL7E [ S5 35 S A 45
et PR, (AARRIE GBI RE, RIS EAT [
RARAEES) (B 1A, B); BIARIEMICHIBERTIREE
F1CAS 555k FA K Ry HIE GBIk, 130 w4
AT LURICHLBE I = AR kA (B 1C, D). 525 X
TEARLE, W48 TG & BRI TE TAA b A S iy i 6y
gra, (E1E), TEB W48 1l LLM b IAA, HRHEARE
HZRITHEAE 1d 77 TAA &HER 1055 pg/ml (£ 1),

—

B 1 RREMEFRATE WA ESNEIR (A). MR (B). &8k (C). F8%EE (D) F/=BIRZE (E) &

R FREMFATE W48 BIEIMEEREA

LS A R R Baldk 5 |W 1R

W48 - + - + 10.55 pg/ml.

Ve w7 ICRIIPERIRL; - IREDIERL.
2.2 it AR R X KR i S

7 WG I SRl 35 6 P O WA AR A ) T )
Xt R B P RCR B GOTHEER AR, W48 I

A

7RI Kb B ) R o AL Sk OF- 35 e R LG G R 8 g, AR
URE f5 AL 10 - 2 6 B U X IR 0.12 ke, 37 A A
) B R R T 2400 ke/hm®, B 5K 10.76%
SPSS A A4 B 7R, BRI AR A R X B Y oSk KRR
WEEZERARE (K2, £2), HEIREY K
BERSALR AR B TE2E R (£ 2), UL Bt e
SES TR MR R AL PR %M X KGR e — ek
YEH.

B
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K2 BEWEF W48 W KFREHFNT

fhs FLEE BRI PrAEe e
(g) it dE (kg) (kg/mm®) (%)

Xt AR 74.33 £3.08a 1.114 £ 0.09a 22310.85
W48 ##|  8233+1.60a  1.234+0.01b 2471055 10.76

e EAVER R AR R 253 B3 (P<0.05). TIA.

2.3 i AR BRI R i SR R

W48 BRI FIAL I ] AN IR s P RS SR B S
() R ARAT T W B B AR ) 5 i X IRAH L, T
FRKE R Aps ATV PR & B R T 79.1%, IR
HERBERAD T 267%, TEMEREARM4EL:ER C
SEWAANFERERR (K3), UYIRERLHA B
TR EIRAL T RS B AU

2.4 it HIBCAE B TR DR s A S A ST R
T ML

KRR fa iy T S W B R T, B I 45
B AR P e R A RO R S B e RACR . B
e, AR IR . R, A
B RN BRI o R R, LU RS R T
15.5%. 7.7% . 27.4% F110.8%, pH {H M4 % . 4
. 2T EEAARE (R4), HEPAEE
PR A Y 2 R A E B R oy PRI AL B
REf W 5 1 v s - ST DR T L Tl AR Bk
BERR BTG, 2 5 LEXT RS 26.1% . 87.4% . 28.5%
(£5). ZZELESR, WAGCIERE N R 500
i, AFTREER,

R3 WEWER WA I KFRMRHIFNT

Ah B TR (%) AR AR SR (melg) AR & it (mg/g) HerE R C i (mg/100g)
X R 9.1+19a 7.13 +0.05a 0.45 +0.05a 4.01 £0.30a
W48 B 7l 16.3 +0.3h 7.89 +0.38b 0.33+0.01b 4.93 +0.20b
T4 REHEF W48 X AFFH BRI
AL Eee) E0 SR Tl LR TR
Ab pH &
(g/ke) (g/ke) (g/kg) (g/keg) (mg/kg) (mg/kg ) (mg/kg )
Xt AR 8.00+0.13a  37.84+1.34a 2.10 £ 0.04a 1.17£0.03a  27.18+0.20a 214.11£0.93a 370.11 +2.95a  37.40 + 1.33a
W48 |  8.01+0.06a  43.70 £ 1.19b 2.27 +0.08a 1.17+£0.07a  2727+0.08a 230.70 £5.36b 410.04+6.93b  47.65+1.39h
=5 BEWERN W48 X AFRELIEEEEMNRE (Ug) 25¢
sl TR At TRl e P it — 20l 2 b a a a 2
= I
Xif 916.34 + 38.65a 37.92 +4.41a 33.68 +2.87a ?i b
3 15F b b I
~ L
W48 &7 1155.14+102.39b  71.09 +2.71b 43.26 +0.98h I 1ol i w XA
&1 WA4SIH 7
b
e ~5H
2.5 W48 kAT PAEs [ASNEf# GE . )
| T AR 3 =y 0 : . — — ;
W WAS TEBRAS UL PAES 194 AR DMP DIBP DBP BBP DEHP DnOP

] B VR RS I PAEs TR AR S e 3 d SR 77
W 6 Fl PAEs 5% B8 &, TR R, WE 3T
7N, W48 X AR —H R — T Fis (DBP) FI47K —H
M2 TFEE (BBP) HIREMRRCRAET, FEAR3RIE 94.8%
F197.1%; XARRH R —H g (DMP) . 48R H
2% TWs (DIBP) . SR _H R —1EHE (DnOP)
MR IR " (2- £3%) Cfig (DEHP) WA —&
HIRERRERE ST, B0 38.1% . 33.7%. 27.7% Fil
9.3%., WAL, ANEZR X IR PAEs (1) H SRREAR A
BT 0.17%, PiBHREEEALFEH PAEs B9 R%AR £ 20k A
W48 (AR FRAEH

PAEsfhZ&

3 W48 E#RITJLFH PAEs B IMEREIIR

T FE R REARRIRIRARBIE 225 3 (P<0.05 ), PAEs AEBAE IR
E25944k 7], DMP, DIBP, DBP. BBP, DEHP, DnOP 433k X484 —
et NS 15 St ] e I St 73| St 7
REE, AR TR T - 2 TRR. AR TR TIEERR. TR
2.6 Jiti P Wy R GRS Ks S -3 PAESs B2

BEAT A s AR R b i T, RS
Hi RS 3 A R B SRR R B AR 75 e S A Y
B A B E CTE . LAE UL PAEs FRifEd 2
B A iGN ] Ak 3 A DR A - S rh Bk B e

S |
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45 %L 3¢ W], DMP. DIBP. DBP. BBP. DEHP 5
PAEs 7E KFs fl T HEh I RERG Y, DBP & & &,
+ HE AR R 4 )l 1874.05 Fil 666.57 pglkg, K
M PAEs 5% B i 4, (R TG ER A S
AV LA R Y FR R v 0 TR W R A B R
20 KR - PAEs 1% &, JL 1 DEHP
X BB T 76.1%, DMP i/ T 48.4%, DBP U
/T 25.5%, % DIBP Fil BBP 4t 47 i 35 [ it fiE
71 (E 4A ), FEFIEBEXT KGR PAEs Y R A AR
AFR, {2 DMP. DBP. BBP J# /> T 49.4%. 12.1%.
35.6%, HA LRk R AR (E4B), nlhes
E DR FEAAE TR b | i R Kar
MBI AT BRAH DG . BT, B 7 AL BHOGS R 7
T3Erh PAEs T5 B BB RET) .

A 2500 -

a

2000 |-
<
D 1500 - b
= I
3@[ 1000 - ERA RS
& WA ]
£ 500 a

ap ab ab b

- - —— =

DMP  DIBP  DBP BBP  DEHP

PAEsFHZ%
B
800 -
a
R 700 - b
2 600 I
2 500 ,a a
— b
i 400 - I = 2
e EDOpI
Um.l 300 a W48%|J
L 200+ a
b
100 II
0

DMP DIBP DBP BBP DEHP
PAEsfhZ&
B4 HEWMET Was 4b1EXF+IE (A ) FKFH (B) &
PAEs & 281800

3 e

KTk B H LM AT A HANEAR ™
i, A E KGR AR T AT 66.67 J7 hm®, 77 2000
Tit, AEH 25200 J5 0200 Bt FORELAR R 59 19 A
DL RS IE A 225 RS A5 A 7 R ) e BEAR R
FH 4 9857 A i A AL G % B8 1) H £ 7™ 0%
JEE SN KGR A R . L PGPR A IRERITA
to A A R SRR AR L BRI A R

L EIRC, FEAFI PGPR IIThRERRE, TF&
SR SO E ST FEOR , J&fe H R A
AR EHHEE BN ARGERE
3.1 il AR M A R BE AR e s h R I
T PGPR (B A Wy AURL nl 3 ok [ 0. Wl
AR . Ay 2 S Oy SR B AR K L T
SEEEAE Y AR B R A IS B bk XI-1 HA B
FIFRAE I T, TEGRAE S AT X B A L A R 4 35 7=
KA 31.85% F1 64.59%, kA RS T R 4
2 BN IR AR TR 20 3 1) 2R HAT B DD3 BliTh Ko
MG, BRIk 80%, R ERUG REE etk
TN AR . BRI TR
it PGPR X K e KB R 2 A FTmfE R, &2
YIRS R R S R A A RRER S, H
X B A A ORI 9 K 2 i B i g ol o 7
R A R, X7 e K B B8R A4 07 P 4R 3
b AT A 2 R R AR R A K 4 A
Jiti FH 900 kg Aifi 50 25 F00 AT BT il 700 I 7 e 1 14.4%
w0k T i R R 28% . FRATT T S iE i AR AMIE A e
JIE KB, ffVER AT B W48 HAT 73 TAA
IRE ST, TR EL A ml A= gk Ak s 71 (1,
1), HER G2 B A5 28 Bt FH 29 1200 L #6 RIS
(VB4 PGPR B 71 R H12 i T fif A 1) - 24 LSk o
BRI 22 R 3, (H RN X B2 i 47
HEFER A 10% 47 (K2, #£2), KixHEFL
PP PR BN B3 . AR R A5 A A PR
i FAA AT DAFRAR AL 2 ALl A, 38 AT L 4R
[P 3 S N > Y | ) S e 37 o e
FTRYFARBRL 120, [RImE, AIVEPEE A, i TE
MRV IR £h 5 8 45 R 3 R E B O i R A A 7
W48 B 7 Ab B AT DA g 25 45 = KR R AT i R . AT
PER A M 2 C 0 IR RS R ER A 7
(£3), BEEMBERGE=HTE R TR
HAGHE IR (RIE, BRIEIERSE ), S8t
e RARNVEY SR AR 2 AN SRR, iy
FRERAR B A B, (HIEA MR ATHE ALk 7 A R
e, MBS 0 B A B A — E
JE LR T 4™ R AU
3.2 i AL M T R e 4R A AR
RS A BV A1 A R 5 - 3 T A i A
IR, PGPR AL a6 st + 38 P ML S5
Fe AT B3 AL G ER A 2 BB ROME IR 0
FASAE YRR AT LU SE s ROt R A RO E X 77
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SPMISCRI , PR, SEEL I R AR H
g, RATRIRFFERIESE TiX— . KFids
() I W B B, H R A 45 A S W R R Ak
FEXF R HH A o R, BRAR M T, A
FIALPE A DL . TR . A RO AR
W ERG N, X RS T 15.5% . 7.7% .
27.4% 1 10.8% (£ 4), i T KX EFRITED
BRI, R T, BRI AR 4R
1o K SR IR L TREOBE I . e ol R T
A IR 26.1% . 87.4% . 28.5% (£25). KM
ARG OUR, VEW A S S R ERE M, A
AR ()N OL Y (A e S AT (71 5
FLr SRR - A MU AL IO, TRl rT 3
b G s R T, R AR -3 DL
A AT BERL W B TERLEE L g B
Bl AR, A SRR R, SR
AL IEAHSG, 8B -4 I Y i R T RE S R
AR TR B OO
3.3 A Y BRI KRS M PAESs 15 4%

T

e

R R 2 SR DGR a8, b5 M X Az
FH b 5 5% P 51 A2 178 Fl 28 R AR 98 A 70) % B[] RS 25
2L A, RAGER AT AR PAES
T R4 2 PAEs J&— il U8 BRI 2K
YL, 2 EIMER 6 i PAEs L& 3 ALY
FEHS Yy, FREWH DMP, DBP 1 DOP 31 1L
eGSR AR IR A4 K, PAES
B P A AR B, L AR AR RS DAL B G EE
FH K A i ok 7 S e 0, M W R A R
I A B R PAEs (9 B4R, DAY 2 i
W ( Sphingomonas ) . & ¥ il & ( Pseudomonas ) .
ZEIFF TR (Bacillus ) 55 T fig 16 0 183 19 5 280 K%
it B B A BLAT B PAES Tt 32 M R A g g 8 28
e 0 IE R TS U8 PR 1 BR X DBP A
ok figt 205 R 1) TR A, X = 8 b DBP 25 o A% AR 15 3
30.77% ~ 46.63%. FATEIWEIE KB, BEARK M
T W48 TR X JLFP PAEs #4147 1 3 1) A W 5 i 4
BCE3), RGN B AAL X K5 A3
DEHP 2[4 % 34 76.1%, DMP 1 2= R % 3k 48.4%),
X DBP WA 25.5% [ 2 BRACHR, HXT K551 PAEs
() B i 3 % A B, {U DMP., DBP. BBP g /b T
49.4%. 12.1%. 35.6% (&l 4), wJHg S5wAARKE
PEARPIRNA o BTN, KEE% S T

DA 32 48 i W FE 9 PAEs, (B SEBR IR i Je vk
JEAEAERAL (1 ~ 10 mgkg ), FEICILIFE T HEHE
Sy B A 14 3 A BT 522 W 8 2 % 700, SIS 11
WeE il 1 X R T L b J LR 2 221 PAESs 5% B 44 3%
B S A R AR T 1, B B i B (EL . BT
BOW T E MR % PAEs RUDFIE R 2202 0 S0 % B 5
RART, MBS SRS e AN B A R
FIEPLPR LA S ENERER, HmbEfgR
FEAERAE RAR Ol 25 1F P ISEIRY, PRt AT
IS BT A2 A A T — ] . FRATTHE
YRS PAES 5 9% B9 HOT YRR3R B, T
A= W TR R AR A L R PAES §5 407 T F
BRI T

4 Z5ig

iR IS 45 45 D A 0 o ) A B AR Xk A
BT SRR B R TIRCR . A Kt ]
PIRBGR , Ko iRPR R IR R UG, R
wR) AN B AR R, R PAES R R
FEAR. UL, PRI RGER T malat . s ™
M IR LA B A RIS, A A X T 755
FURUE ORI — AP

SE Ik
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Effects of Bacillus amyloliquefaciens W48 on garlic yield and soil quality improvement

XIONG Yu-jie" *, SONG Li-xiao’, WANG Ya’, SHENG Hong-jie’, YU Xiang-yang’, ZHANG Lei-gang" >
(1. School of Food and Biological Engineering, Jiangsu University, Zhenjiang Jiangsu 212013; 2. Institute of Food Safety
and Nutrition, Jiangsu Academy of Agricultural Sciences, Nanjing Jiangsu 210014 )

Abstract: In order to clarify the effect of microbial agents on improving the environment of garlic producing area and
improving the yield and quality of garlic, conventional fertilization combined with Bacillus amyloliquefaciens W48

fermentation broth was used to treat the soil in garlic field. The yield and quality related indexes of garlic were measured, and
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the changes of soil physical and chemical properties and biotransformation related enzymes were monitored. The content of
phthalate ester plasticizers ( PAEs ) in soil and garlic treated with microbial agents was quantitatively analyzed. The results
showed that W48 strain has the ability to secrete indoleacetic acid, as well as the potential to dissolve phosphorus and
produce iron carriers. The application of W48 microbial agent significantly increased the contents of organic matter, alkali-
hydrolyzed nitrogen, available phosphorus and available potassium in the rhizosphere soil, improved the trophic environment
in the rhizosphere, increased the activities of soil alkaline phosphatase, sucrase and urease, and improved soil nitrogen
and phosphorus use efficiency. Compared with the control, the garlic plots treated with microbial agents increased the
yield by 10%, and the content of soluble sugar and vitamin C were improved, among which the soluble sugar increased by
30%. Di-n-butyl phthalate ( DBP ) and di-2-ethyl hexyl phthalate ( DEHP ) were the main types of PAEs detected in soil and
garlic, with the average concentration of 1874.05 and 337.12 pg/kg, respectively. The residual amount of PAEs in garlic
was generally high. The highest DBP was 666.57 pg/kg, followed by diisobutyl phthalate ( DIBP ) which was 409.93 pg/kg
and butyl benzyl phthalate ( BBP ) which was 433.65 we/kg. W48 exhibited significant PAEs degradation ability in vitro, and
the bacterial agent treatment could significantly reduce the concentration of PAEs in soil, but had no significant effect on the
content of PAEs in garlic. The removal rates of DBP, DEHP and dimethyl phthalate ( DMP ) were 25.5%, 76.1% and 48.4%,
respectively. The results of this study can provide technical support for remediation and improvement of soil pollutants in garlic
producing area.

Key words: garlic; microbial agent; phthalate ester plasticizers; soil improvement; increase production




