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ZEBRAME" ) FEAEZ", Shahzad MUNIR', falfi§ &' SEBGC°, 4B, WAL, formess’ , faf ARk
'ZaR LR FHEMRF SR, Ed W 650201; *EHRLRFRFEAHFERFR, Fd L9 650201

FEE: [ B AT b= SO MG N AE B, 18 ARG A3 2 . [ 53 ] R 502,
MET 6 FhaHF] 3 AR EFI AL EDTA-Cu XAz B B R A 5 2EAUFT B L1-21 AR 25 B 0 AH A7 A ik
WA HIE R . [ 4528]56.00 mg - L7k dinbk [ 121.80 mg - L™' B 4.00 mg - L™ 15 KL B 4 7
# .50.00 mg + L' BEHIE 45.60 mg - L' fil 535 R .800.00 mg - L™ 3EHi#E 402.00 mg « L™ M0k |
3728.00 mg - 1" B 620.60 mg « L~ LA 321.00 mg - 17" EDTA-Cu 6B |56t L1-21 Bl 2 *’?ﬁiﬁn‘ﬂ
13K 100.00% , 2 557k A BB R B 24 h )5, B 8.00 mg - L™ B S HERT 45 18 2 p0 3 1 2.(16.84% ) i 3

IRTIA 5 F A HRIS0 A 5 FS HGAIRT L1-21 (iR E 25 2 RIS BHEFEE AN R 24 h /5,8.00 mg -
L™ P G S BT 2 o 25 XM AR I A P Y L1210 SR (4.23% ) AU S, S 38T LAl 5 APk HR) A 3 AR B30 S IR EDTA-
Cu; X P AR LS B AT HI 2R UL 8.00 mg « L' FF A LRI 20 7 25 (6.78% ) te A%, HoAt i1 T3k 46.90% ~70.06% , H 25 A 35 B 2%
KA [ S5 110 Pl fh4 S e AR - B mT ] L1-21, 0 H S NS R BEAT 3¢, 2 5 HIRDE 2 FH A B 10 F
ANy A2 T AT 2 L1-21 AR I R 1 0 e 58 R 9 IR A P A S A it ROkt D P A 2% e A7 P 2 T Y £ T
LM ANT] Z A0,

RG] ML, WERRAR s AR AR T BRAN; AhRLEEEATIA L1-21

Effect of ten agrochemicals on the indigenous endophyte
Bacillus subtilis L1-21 in citrus leaves

LI Yongmei'*, JIANG Jiarong'", Shahzad MUNIR', HE Pengfei', WU Yixin®, XIE Jinsi',
PAN Zuxian', HE Pengbo', HE Yueqiu'"
' College of Plant Protection, Yunnan Agricultural University, Kunming, Yunnan 650201, China;
> College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming , Yunnan 650201, China

Abstract: [ Aim] The present study assessed the effects of agrochemicals on indigenous citrus endophytes. [ Method] The compati-
bility of six pesticides, three bactericides, and one micro-element fertilizer with the endophytic strain Bacillus subtilis 1.1-21 was
tested. [ Result] Citrus endophyte suppression ability was monitored through population dynamics on plates and after spraying on cit-
rus leaves. The results suggested that 56.00 mg - L' imidacloprid, 121.80 mg « L' chlorfenapyr, 4.00 mg + L™' methylaminoabam-
ectin, 50.00 mg - L' thiamethoxam, 45.60 mg + L' cyfluthrim, 800.00 mg - L™ phoxim, 402.00 mg - L' oxine-copper, 3728.00
mg + L' sulphur, 620.60 mg - L' cuprous oxide, and 321.00 mg - L' EDTA-Cu completely suppressed the endophyte L1-21
growth on plates . The 2-fold treatment on detached leaves after 24 h suggested an inhibition rate of methylaminoabamectin 8.00 mg
- L7'(16.84%) that was significantly lower than the five pesticides tested. However, no significant difference was found in the inhi-
bition rate by these five pesticides on endophyte L1-21. In vivo results showed that the inhibition rate caused by 8.00 mg - L™ of
methylaminoabamectin on L1-21 inside citrus leaves (4.23%) was not serious, and lower than the ones caused by the five pesti-

cides, three bactericides and micro-element EDTA-Cu. The lowest inhibition rate on citrus endophytes was recorded for 8.00 mg -
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L' methylamino-abamectin (6.78% ) , and it was 46.90% —70.06% for other agrochemicals with no significant difference among

them. [ Conclusion] The ten examined agrochemicals can inhibit endophyte L1-21 on plates in a concentration-dependent manner. In

addition, these agrochemicals directly affect endophyte L.1-21 in citrus leaves, resulting in a reduced number of endophytes, and the

adverse effect of these agrochemicals on citrus endophytes cannot be neglected.

Key words: imidacloprid; oxine-copper; citrus endophytes; sulfur; Bacillus subtilis L1-21

A& Citrus reticulata Blanco 7F A= K W8] , £ Ff
i U UNLT WM Tetranychus urticate Koch 785 - ik
Phyllocnistis citrella Stainton | %f B Aphis citricola van
der Goot X\ Papilio xuthus L. %y Scirtothrips citri
Moulton A Fl Diaphorina citri Kuwayama & o
i, TEFRERG Tr, LW LT oA B4, 4 R R
20 ZAR, fa T, LA SR T |
EVALECRIE T A3 WS i1 S kX iRy
Joi AHE | A7 A AN A AN R it ) 0 2% 11 71, 4
T 1 700 )R R 22T L AR | AR 45 5 S A i A
R , i M bk | BB | e AR AG TR
WE HUBR 736 1 i S —— M A& R B Diaphorina citri
Kuwayama ([ 8 PR35, 20125 Kb fedE,2015), N
T TR AR D7 Bl EE PR AN [ A 25 1R
(K5 ,2016; RaG1E,2015) , B K& it FH A%
5 24, AT HE B ] LR 25 LR .

NEGARARAAR N A TE KR 1Y N AR T, A 466 LT
TR A 2R P A (AR D5 46, 2012 Munir et al.
2018) . IXLL N A= T 280t 55 A A 20 3 ] Ak,
AR FEAR AR P BB — AR 43, AR, A NTT7E B it
HRA R LG0T, F BN H AR F IR B
AT, SR A 24 Bt sl 2 il B 2 LA
2GR, A Al kS AR SR A R N AR T, A
BZEMIAF I Bacillus subtilis 1.1-21 —#R40 55 A
famt Bt AR AR, AT S TR I R (M-
nir et al.,2018) o N T I AR 245 K e XoF A A
PRS2 RO 3 T 25 SN | AR SOR HIAS B 25 AT
L1-21 8751, M AE 6 F A% U] |3 o 3% 1 771 1
1 FPRIIETE 250 3 25 AF T 55 DR PP X3 T AR 410 1)
T
1 #RE5FE
11w
L11 Bk FEREREFRFE MEZFAFSE
L1-21( FFR L1-21) , A S = R 7
SYEIEORAE, JR N AR TR, 1 TR PR TR R T A AT
G KOS R, 5 T 0N, L1-21 Wk

20 e H (green fluorescent protein, GFP)Fric
HRE L1-21-GFP AR SE6 S 4,

WA ERR T 2 Ah  L1-21 (3 HLES 3R 3 LB
RS AR R 3k . R 10 Rl fb 2 i S
TCRK B 28— R, K IR 1 ik B2 6 2, )
FH 171000 HL K V-RE B AR E, 48 0 3 2 K T2
HF] 50 C I FHE S LB BFsd WA G AL
FR LA BCEAR R o WA R 3325544 0 37 °C (160
r - min” YRIGE IR, AR IR 37 CHAH AT,
L1-21-GFP T 3G 5 S 2R B2 10 pg - mL™' 1Y
AR (Cm),
1L.1.2 R F & RHEF] 6 . 70%/ HL ek
IK A3 HIORLH LR TR B A FRA ) 21 % Hu i i
BRI (T R A B ARA R A T]) [ 25% 158 1
R IK A3 Ok (RS SRR A R A A |
19 W S JE B 45 T 22 R R AR T L R (LU AR 5
BAAEYPHCARR AT 40%FRB Ll (LI E
BT EE A 2Y) ) (5. 7% A T A K FLFH) (1l
RBEGLRGHAERAF)

AT 3 F 2 33.5% W R B V7 50 (VL I Ak
TR A BRA T )\ 80% Bk 7K 43 R 77 ( B RE A7 e
WEVE P A BR A ) .86.2% E ALV A AT H 43 571
(RETGFHTAHRAH)

AL : EDTA-Cu( & ZJe VU R4 N, ) M Ttk
P EYRHCARAF) .

.13 G MG SRR IR, =
CIRME” Ry 1 AERHIR RO AE R AE AR , B 2 JRI D — IR
% (Hoagland ) ¥, FH RIS “ IR A" 2 5 4F R 1%
A R A B AR AR

1.2 R HE

1.2.1 R R L1201 £ KEEm FJEH
TR R 4 B b [ 2545 2 M) (http : // www. chinapes-
ticide.org.cn/ ) BIC MR E , EDTA-Cu $4¢ I8 7= S A 2%
HErE R R LB 355 500 0 BRI, A
Ak 25 i, 20k B Ay B R) B S R EE 1 0.25
0.50.1.00.,2.00.4.00 A1 6.00 15, #l 15 F-4, LLA N
AL AR R 25 AT BR (CK) |, K L1-21 Fi kg
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% 10° CFU - mL™", ¥ 40 FRE A& LB ¥i 55 1,37 «C
fHRESE 8~10 h, 4 WKHE
1.2.2 R &t L1-21 & HEMAE T 5 2
B WCE P 1 AR < M R Y A A
F BEFH 4 A% BB O A AR B A % ) R B 7R A
EDTA-Cu, 7335255 (1) L1-21-GFP B bR B IR (e %
i 5x10" CFU « mL™) IR A 44T, A5 40 fb 2= i i
LR R B S A R R BE Y 2 7%, R InAEfr 4l
A B R (2.5%107 CFU - mL™") X (CK) .
BEAMACEE 9 A0 A, S0 mL B B34 50 W58 it T+
BT 5 I R BT, BT 25 ~30 CIEE MR
24 h J5, 781 g M TREEAER, DL 75% (v 2 v)
IAETHTE 30 5,2.5% (A0 IRERREIIHEE 1 min,
FEFHTC KA, 3 Ik, ORI TE TR 100 L 4 7
T LB AR, A TCARAT i 75 K i o R EH RIS,
DABR R UUAE W (AR 05 4% ,2012) . KT BY )
BYRER RIS BT ISR A, A 9 mL JG B /K B
FEREPIE , FRLL 10 A580 BEA BE B 20 B, AN IRl A
JEHR 100 L F BRI 510 A0 T Cm [EA LB P4
bR EAR 9 em AR 30~ 100 A4S 4H TR P
TEINEER  IG TR RRE AR 1.2.1, ZECH AT
IR ICEOCHTE L A CFU - g7 3R,
1.23 Rl FHAAHEERTF HEEH YW

HH [E] 3 56 7 25 e 48 22 1] B e A2 A7 4 X U 4
FAGE TR AT, B ik i Al A2 i b 3SR 6
I AS i FH A A AT fh 2 i

FH50e 7 £G4 5%107 CFU - mL™ R BERY L1-
21 DEER A MM it T i IR )M TR, 24 h JS DA
HIA 10 Fh Ak 5 i FH ] 2 45 FH 2 5 B R 34 0 153 it

i1 L0 o U ol oA TR R N N -
24 h J5 , BN HEERZR R PEIL 4 05 1 B R R
RO12 R RGN L1-21 AU AR 40 S, Ky
BB PR MBI R Cm Sb, HABIR 1.2.2,58
THBL R TSSO L1-21 AOS5 S 4078 M5
FAERE SRR, Sy ER 3K, D
Wik Ry as IR (CK)
1.3 HERRITE

A B P A AR B4 LA TR VR A R 5,
Excel 2007 1 DPS 7.05 #tit, LA Duncan's #i & 2%
B A AL T 24 5

P % = (6 BRTRVE i - A B Y5 B ) /
Xof R 7% £ < 100

2 ZREHW

2.1 Rl REEAFT L1-21 EEkA9INHEH
2.1.1 R A MRAEEEE, 6 AR R L1-21
PIEA WEEIEIE R (3R 1) o nkok dosi g |
GBI R WEREE S 0.25 i ) E 0
AT L1-21 AR, 25 ik s e i
AR 1 AR, L1-21 B 1009 30, 96 S A5 g
0.254% 1) H W] 6% 30 fe v JH R X L1-21 (40 ) 323
100% , Blix 6 F 2 dURI X #t s N A T L1-21 A AR5
AR HIE]

2,12 FHEA ML RIGEEL,3 A FETIM
A EDTA-Cu X L1-21 ¥ H A % & 2 30 ) /E A
(FR2), FAT™ AT e ) R g, v ok ]
402.00 mg - L' Hifif 3728.00 mg - L™ A AL 4
620.60 mg -+ L™' .EDTA-Cu 1283.80 mg - L™ 1
FARIE 100% ,11-21 52 AREEAEK

R1 6 FRAFIR L1-21 EHREI M0
Table 1 Inhibitory effect of six pesticides on the endophyte L1-21

2571 . Rt . %T'E‘E1%§& JMHI3 Inhibitory rate/%
Chemical A.i. concentration Reglstered =
/(mg - L") times I I v 44 Average

Mk Bk Imidacloprid 14.00 0.25 50.89 48.57 47.21 30.93 44.40c
28.00 0.50 63.45 63.57 61.71 53.84 60.64b

56.00 1.00 100.00 100.00 100.00 100.00 100.00a

112.00 2.00 100.00 100.00 100.00 100.00 100.00a

224.00 4.00 100.00 100.00 100.00 100.00 100.00a

336.00 6.00 100.00 100.00 100.00 100.00 100.00a

HUEIE Chlorfenapyr 30.45 0.25 80.30 79.91 81.02 82.12 80.84¢
60.90 0.50 94.97 95.02 94.75 94.33 94.77h

121.80 1.00 100.00 100.00 100.00 100.00 100.00a

243.60 2.00 100.00 100.00 100.00 100.00 100.00a

487.20 4.00 100.00 100.00 100.00 100.00 100.00a

730.80 6.00 100.00 100.00 100.00 100.00 100.00a
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&gxR1
255 ) HRHE - yﬁ‘bﬂi1§ﬁl 13 Inhibition rate/%
Chemical A.l. concentration Reglstered
/(mg - L") times | I I Y FEH4 Average
HH LSBT 24t T R 1.00 0.25 23.38 25.38 5.97 8.00 15.68b
Methylaminoabamectin 2.00 0.50 31.65 26.54 10.45 21.00 22.41b
4.00 1.00 100.00 100.00 100.00 100.00 100.00a
8.00 2.00 100.00 100.00 100.00 100.00 100.00a
16.00 4.00 100.00 100.00 100.00 100.00 100.00a
24.00 6.00 100.00 100.00 100.00 100.00 100.00a
W % Thiamethoxam 12.50 0.25 40.44 43.27 44.49 36.67 41.22¢
25.00 0.50 45.50 56.39 63.06 59.77 56.18b
50.00 1.00 100.00 100.00 100.00 100.00 100.00a
100.00 2.00 100.00 100.00 100.00 100.00 100.00a
200.00 4.00 100.00 100.00 100.00 100.00 100.00a
300.00 6.00 100.00 100.00 100.00 100.00 100.00a
SRAFIEME Cyfluthrim 11.40 0.25 100.00 100.00 100.00 100.00 100.00a
22.80 0.50 100.00 100.00 100.00 100.00 100.00a
45.60 1.00 100.00 100.00 100.00 100.00 100.00a
91.20 2.00 100.00 100.00 100.00 100.00 100.00a
182.40 4.00 100.00 100.00 100.00 100.00 100.00a
273.60 6.00 100.00 100.00 100.00 100.00 100.00a
FHRBE Phoxim 200.00 0.25 30.28 27.32 16.17 2.46 19.06¢
400.00 0.50 41.04 34.88 25.52 30.05 32.87b
800.00 1.00 100.00 100.00 100.00 100.00 100.00a
1600.00 2.00 100.00 100.00 100.00 100.00 100.00a
3200.00 4.00 100.00 100.00 100.00 100.00 100.00a
9600.00 6.00 100.00 100.00 100.00 100.00 100.00a

[F) S $ 48 5 AN ) R 3R 7R 26 5 1 3 (p<0.05)

Different lowercase letters in the same column indicate significant differences at p=0.05 level.

x2 REFFRME EDTA-Cu 3t L1-21 E#REIR N
Table 2 Inhibitory effect of bactericides and the micro-nutrient fertilizer EDTA-Cu on the growth of the endophyte L1-21

2531 HAOREL LR 41 Inhibition rate/%
Chemical A.i. concentration  Registered =
/(mg - L") times I I I v ¥ Average

EDTA-Cu 321.00 0.25 100.00 100.00 100.00 100.00 100.00a
641.90 0.50 100.00 100.00 100.00 100.00 100.00a

1283.80 1.00 100.00 100.00 100.00 100.00 100.00a

2567.60 2.00 100.00 100.00 100.00 100.00 100.00a

5135.20 4.00 100.00 100.00 100.00 100.00 100.00a

WA Oxine-copper 100.50 0.25 100.00 100.00 100.00 100.00 100.00a
201.00 0.50 100.00 100.00 100.00 100.00 100.00a

402.00 1.00 100.00 100.00 100.00 100.00 100.00a

804.00 2.00 100.00 100.00 100.00 100.00 100.00a

1608.00 4.00 100.00 100.00 100.00 100.00 100.00a

B Sulphur 932.00 0.25 13.75 18.64 18.74 0.95 13.02¢
1864.00 0.50 52.25 51.43 49.82 42.39 48.98h

3728.00 1.00 100.00 100.00 100.00 100.00 100.00a

7456.00 2.00 100.00 100.00 100.00 100.00 100.00a

14912.00 4.00 100.00 100.00 100.00 100.00 100.00a

FAALTEH Cuprous oxide 155.20 0.25 100.00 100.00 100.00 100.00 100.00a
310.30 0.50 100.00 100.00 100.00 100.00 100.00a

620.60 1.00 100.00 100.00 100.00 100.00 100.00a

1241.20 2.00 100.00 100.00 100.00 100.00 100.00a

2482.40 4.00 100.00 100.00 100.00 100.00 100.00a

[F) 5 B8 5 AN Rl B R R 22 5 .35 (p<0.05)

Different lowercase letters in the same column indicate significant differences at p=0.05 level.
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22 RlZEGITBEHEBHHE R L1221 BHDH
m

6 FR HUFRI A HH [R) B0 (8 FH o 2 3% 24 SOk
AN AR (112.00 mg « L7") AL B & (243.60 mg -
L) BEEAENE(91.02 mg - L) W B4R R
(8.00 mg + L") \WEHEE(100.00 mg - L") FIEHR B
(1600.00 mg - L") %f L1-21 A9 4 i & 43 5 K
76.13% 76.13% . 81.16% . 16.83% . 85.80% . 80.65% ,

B3 2 KB4k T8 K 8.00 mg - L™ AR 3R i K T
Hofth 5 A28 AR, HoAl 5 i LR B R ] 65 00
HES, MR 804.00 mg - L7 Hifif 7456.00 mg -
L™ FAb V4R 1241.20 mg - L' #1 EDTA-Cu 2567.60
mg + L7 X L1-21 By 40 61 R 3 & T 80%, 43 5l
83.50% .85.90% .86.42% 84.81% , H 25 AN i 3% (£
3) AEFTA A SO BRI A L1-21 AR
INTHETHEN L1-21 BAR1ER

&3 RUHZFRERITBEMEN P L1-21 EikE IS =

Table 3  Inhibition rate caused by various agrochemicals to the growth of the endophyte L1-21 in detached citrus leaves
251 AR 2 Tnhibition rate/%
X A.i. concentration
Chemical /(mg 1) 1 1 m I\ S Average
Mt Bk Imidacloprid 112.00 75.38 70.35 71.86 86.93 76.13a
UG Chlorfenapyr 243.60 74.37 70.85 79.40 79.90 76.13a
AT AEEE Cyfluthrin 91.20 88.44 82.91 77.39 75.88 81.16a
R4 R Methylaminoabamectin 8.00 23.12 14.57 25.63 4.02 16.84b
WE HUI%E Thiamethoxam 100.00 89.45 79.90 88.94 84.92 85.80a
B Phoxim 1600.00 80.90 79.90 84.92 76.88 80.65a
EDTA-Cu 2567.60 81.44 84.37 85.44 82.74 83.50a
B4 Oxine-copper 804.00 87.14 85.78 86.40 84.26 85.90a
Hiff Sulphur 7456.00 89.84 87.36 84.26 84.20 86.42a
AL A Cuprous oxide 1241.20 85.22 84.65 84.03 85.33 84.81a

) FBHIE J AN [a) 5 B R 28 5 35 (p<0.05)

Different lowercase letters in the same column indicate significant differences at p=0.05 level.

2.3 Rl EEHEBTH AR A L1-21 RE
BERENHMm

6 Fift % L5 [R]85 0 P A 119 2 35 7] A B 1
ARG 24 h SRAEEAG I (17 25 56 01, B 2 JL BT
Y FE 8.00 mg « L™ XFAHAG MR Pu ) L1-21 # k4
FH MR 4.23%) ANBLE, B8 FHA 5 Fps ®
FIF 3 Fh AR 5 HC EDTA-Cu, Hifd Ak 27 5 it

IR IIIK 76.99% LA 1 (& 4) o X HoAth P9 AE R A 3
HR L 8.00 mg » L™ HY & JL B 4 1 & 5 AIK, M
6.78% , HAt il i ik 46.90% ~70.06% , H 2% 5 A ik
e i 3K, K AAET, 3 i il 390 R B ) AH
75 P9 A B A 00 A FH R S 8 T 6 el R U B 9
ERI(%5),

®4 RULZFRITHFEEM o L1-21 keI S =

Table 4 Inhibitory effect of various agrochemicals on the growth of the endophyte L1-21 on live citrus leaves in the field

253 ) AR L ] 1] # Inhibition rate/%
Chemical A.i. concentration =

/(mg - L") I I I -5 Average
Mt d bk Imidacloprid 112.00 76.58 78.42 75.98 76.99d
HUEIRE Chlorfenapyr 243.60 83.04 84.49 79.76 82.43bcd
JRAEAHE Cyfluthrin 91.20 83.29 80.26 80.56 81.37cd
S SEBT4E TR 3 Methylaminoabamectin 8.00 8.20 4.48 0.00 4.23¢
WE H1 % Thiamethoxam 100.00 84.73 84.34 87.27 85.45abc
B Phoxim 1600.00 77.03 76.83 79.41 77.76d
EDTA-Cu 2567.60 85.93 85.03 86.82 85.93abc
T Hk4R Oxine-copper 804.00 91.30 90.15 89.51 90.32a
Bil# Sulphur 7456.00 91.35 88.36 91.99 90.57a
FALW AR Cuprous oxide 1241.20 89.01 87.62 89.36 88.66ab

[R5 B8 5 A ] B 3R 25 57 8 25 (p<0.05)

Different lowercase letters in the same column indicate significant differences at p=0.05 level.
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Table 5 Inhibitory effect of agrochemicals on endophytes in live citrus leaves under field conditions

253 . AT ) FH18 Inhibition rate/%
Chemical A.i. concentration -
/(mg - L") I I | T3 Average
Nk Lk Imidacloprid 112.00 48.01 46.90 51.11 48.67b
HUiERE Chlorfenapyr 243.60 39.38 50.66 55.31 48.45b
TS FHSGME Cyfluthrin 91.20 47.12 44.25 55.53 48.97b
LT 4E R Methylaminoabamectin 8.00 0.00 9.07 11.28 6.78¢c
BE LI Thiamethoxam 100.00 44.47 42.92 53.32 46.90b
R Phoxim 1600.00 51.33 48.23 46.24 48.60b
EDTA-Cu 2567.60 65.49 74.78 69.91 70.06a
Bk Oxine-copper 804.00 72.79 65.04 70.35 69.40a
Bifi# Sulphur 7456.00 68.14 74.12 67.70 69.99a
AL Cuprous oxide 1241.20 67.48 66.81 73.01 69.10a

[RIZ B J5 AN Rl AR R 25 53 .35 (9<0.05)

Different lowercases letters indicate significant differences at p=0.05 level.

3 itig

RHARG A A L 2 AT L1-21 B B A A
IR (L 5. 201811266827. x ) F1i5 35 9k 1 T
1B EL TR, B TR, T R 2k B AR
b A 27 R REAG PYAE B R R AR T SSOCR E R B
1 RIS R B A BT 0 S T IR S Y
g, A7 BN B A . AR BIF 5 45 SR AIE
B, 10 Al Al 27 i i 1R e T B 0k L1-21 3494
TRSRAMHINE . B X el A it 7E A |
R LA AR R 1 0 88 44 B3 A it Py L1-21
AR T, X AT g 5 i sl Al 7e it e Ry
BiE RN A G, ARG T R ERIEN T
PR, X el A NG L1-21 H A AR 58 A 40 i
YER , T LR D80/ R ARG 0 A e PN A A A T
F A il R Tt P S ) 0 PN AR TR

A TR A TS TR ) R N B RR R R B b O
525 FUhRISEE , 7Rk — B R T B R A
Fo RPN RN EETEA AR PG B
Wl HURE PUIRA SO, R R G AR B AT
SR A FE a4 1 (XN BESE,2011) , i - WAETE Bacil-
lus halotolerans E B 16 1 X 4L ZE 95 (Slama et al. ,
2019) ; Neotyphodium fig 1 AR ABHE P N3R5 5
F5 AR A2 ER R S0 | B AR I
i R AL R B3R BE 77 ( Gundel et al. ,2008) ; Fusari-
um oxysporum Fod7 25 T HURAHCHE FIAITE R,
AN T 2 A X A 2506 PP (Lamo et al. ,2018) ;
Phialemonium inflatum fE 8 5245 18 28 HUW B9 16 &
(Zhou et al. ,2018) ; AL N 4E T Bacillus methylotro-
phicus LH-L3 9% F 3R il /E B Fh A< 57, A0 4 5 7T LAY

AL 2 e 1 (PRI AR A, 2018 ) 5 JHHE N A= T
BRI T B i6 B E ( M SE, 2014 ) 5 Methyl-
obacteria BEIRE S JEXT T LLAL Crocus sativus L. 1%
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