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1. REAR 2R bl 2 b Ak 2Bt , REE 300392

2. R AR =B AR5 BT, REE 300381
7 O e SN X A 2R 25 T SO0 B R 2R AT I 2 N X A SR R S T B S . AR R
FH 25 PR A% 85 [l B0 65 A T 53 2 S T S 2 N o 1 A 2 s PR A L o 2R AT, SR T 2 2B KRR 7
FLA R D FH B 22 A A SRIE I 11 RS B 2R A B E N B ). S5 SRR 2 X A 2R 2R R I
FUW N E BB (Fusarium proliferatum) o 2% TR 22 ol A2 K 7R 308 S Z IR R 77 25 (PA) s pH N 95 IR E A
25 °C~30 °C, BALIR L A 60 °C; Y68 24 h e 5 B EETR IR U5 20 51 4% B BEEEA 0.5% HE R . REM =N 4
7R 30% P b M OD A1 98% & b i TC R 1 - % 2 25 JA5 4 1) 5L B (143 00 1) 50 SR A 5, EC 23l 2 0.015 0 mg - L™ 1
0.079 7 mg-L"'e ZE ERTIR, A8 11 Fh 24550 R g 10 Bl 24 71006 J2 R 1R (R proliferatum) 4 — & WM &IE A, Hoh
30% A it 1 14 OD 1 98% M I fi5 TC 1 I #3k o
KHEIR: N GG RIRE ST BRI R SN E
FEFESES: S644.1 XHEAFRIRES: A NEHS : 1000-2324(2026)02-0345-10

Biological Characteristics and Fungicide Screening of Lily Stem
Rot Pathogen

LV Fan', FENG Wen-xin', NIE Jiang-li', XUE Meng-qi', WANG Yong’,

YANG Li-juan’, SHAO Mei-qi', DU Meng-meng', PEI Yi"

1. College of Horticulture and Landscape Architecture/Tianjin Agricultural University, Tianjin 300392, China

2. Plant Protection Institute of Tianjin Academy of Agricultural Sciences, Tianjin 300381, China

Abstract: Determining the pathogenic species causing lily bulb stem rot in the Lanzhou region can provide robust data
support for the prevention and control of the disease. This experiment tests the pathogenicity of pathogen using the indoor
puncture scale reattachment method, and clarifies the classification of the pathogen through morphological and molecular
biology identification. Meanwhile, it explores the biological characteristics of the pathogen using the mycelial growth rate
method, and determines the indoor toxicity of 11 fungicides against the pathogen through the mycelial growth inhibition rate
method. The results show that the pathogen of lily bulb rot in the Lanzhou area is Fusarium proliferatum. The optimal
growth medium for its mycelium is PA; the optimal pH is 9; the temperature ranges from 25 °C to 30 °C, with a lethal
temperature of 60 °C; continuous light for 24 hours is optimal; and the best carbon and nitrogen sources are 4% mannitol and
0.5% glycine, respectively. The indoor toxicity results of fungicides show that 30% propiconazole OD and 98% fludioxonil
TC exhibit the strongest inhibitory effect on the pathogen of Lily bulb rot, with EC,, values of 0.015 0 mg-L™ and 0.079 7 mg-L"',
respectively. In summary, among the 11 tested medicaments, 10 show a certain inhibitory effect on Fusarium proliferatum,
among which 30% propiconazole OD and 98% fungicide TC have stronger effects.

Keywords: Lanzhou lily stem rot Disease; pathogen identification; Fusarium proliferatum; biological characteristics; indoor
toxicity measurement
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B 2R X RN A G ZER 2 — P
() A3 5, WA P AR B A 2, 5 2R A
BIEARMEARIC T, 25 H & 7 L B8 e R s >k ™
HfeHE. Waih, 51 E & 2R E R E 28
47 Ff, FAAG 22 BN IR R, 2 HON SR,
o R A Bk 8 5 (Fusarium oxysporum)™
A Bk 0 B (Fusarium solani) « = %% i 4
(Fusarium tricinctum)"> 1 5 Bk T] W (Fusarium
moniliform)™ . Z AR 55 B ORI E 2
PR TR T 5 AL R EAMERY, I
X H AR 2 R N B 45 2 R AT I . R AR G
HA4bh, |2 BRI (Eproliferatum) & ] 5| 2 %
Tl REL W) T BRAG 22905 5 T 4 A B L A Rt |

B B S SR T A
494 25 25 0 JEL A B B3 AT T ORI
JE I T 364 e A e A
R, B 9045 5 5 4 25 W 9 90 R 4
H.

1 MR57EE

1.1 MR

PR} : 2 H B i (F proliferatum)BY3 H K
VI NEREy =R e S x|

@ R 2N B S MR R T H & =TT
HR X ELFS 2 /N 1L VR 220 B A Foi

Rk R LT (R Do

R1EBEFRERS

Table 1 Medium formulation

IRy

Type of culture medium

IR R Ry

Composition of culture medium

LA A BB R 9 45 (PDA)
LA SRR i B 7R 25 (PSA)

LLER 200 g, A 20 g, Bifg 20 g, /K EZZE 1 L, pH AR
LR 000 g, FERE20 g, BB 20 g MUK EZ 2 1 L, pH AR

A e IR R (PA)

R N IER R (PCA)

HeE BURRFRHE(OMA)
#2359 (Czapek)

T 20 ¢, Bl 20 g, MUKERZ 1L, pH AR

W N 25 g, B 20 o, B 20 g, MUKEZRZE 1 L,pH 6~6.5

A 60 g, Biiflg 12.5 ¢, MIKEARZE 1 L,pH 6~6.2
HIREN3 g, EIR A ZH1 1 g, BRIREE 0.5 g,

SAEER0.5 g, BRIRTEZE0.01 g, FEHE30 g, BiUfI§ 18 g, ZEME/K 1 L, pH 7.0~7.2

BER TR A 22 Fh 2 R N R EE T AR 2B Y IR T RAF (R 2)

=2 REF

Table 2 Fungicide
A TR A TR
Fungicide Manufacturer Fungicide Manufacturer
96% WK fik TC IR TTIMA: Py REAT IR A 96% BEWL G TC INABRTRAE PR A B2 )
96.6% H i 2 TC — WA IR R AT R T 25% LBk TR i SC INARACFEAA A BR A
97% TR TC SRIETTINA: PR AT B 7 0.3% U3 AS I T RERHEY) TR R )
98% & 1A fi TC IEARAZD AR AT R F 100 J3 767/g S5 1t JE5 B 7 WP 50 A W R0 B A R 2 )
93% fFEALTC KR ZGHESE I 200 /L MR EEFR L SC SEIEA M AR R A PR )
96.5% AEEHAMETC VLA ILaAu IR A B A 30% P 1 OD TR AR BA A R
97.5% S MERE TC LR 5 U FR A 450 g/L = FIHMERE SC T LS IR AR R A A
98% Z 14 R TC FEAT. () A RRA 400 g/L A FRBE M SC WY PN VA
96% S+ llk TC WL ARAFHE A A R A 40% CLIHEEE SC [P I A= 2l (LB ) IR A3 FR S
99.83% FRUNENL TC IR A A2 Tl A7 IR A T 6% T+ i R WP DA (PP EDATBRA
25% FURTBESC VLI AZGREFT T IR A IR A 80% L% EC TEINHE e A=A TR A F

1.2 FEETEAURERE
1.2.1 mBRE»HHA  RHHEL BN 22 M
HETE AR R IR S ZEZ AT HR B NIRfEs

FAEY143 0.5 mmx0.5 mm ) 2H 23 ) B 57 A,
FH 75% PRS2 1. 30 s J5 F 5% IR S ERENIR ¥
2 min J& JC B KRG 3~5 WK, B MLGCE 4~5 N4 27
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PeIf¥s Ui 55 PDA 35 77 561 i 42 i T 25 °CHE
R, 3IRER . 2~3 d)Ja M S 280l 4 9k
T 22 B2 Fh B8 ) PDA B 35 36 A _E kAT 4lifk
9%, /b T 3~5 K. AL JE B A R B PDA
RIHTREFRIE I 4 °CLRAT

122 R HE Hmbean KN a0 [E
BALAE M BY3 I EUR I . 1 505 BT B i B 1)
% 1y 37 7K 9 10 min, KT 5 75% HOTE ARG IR
.30 s 5 FH 5% [ &R 4RI 2 min 5 I JC B
IR 3~5 IR, F G B IR AR /K 4y s S8 JE R G
PR 22 T 7 5 [T R o s KRR R S d
(1) BY3 18 Mk T FLERHT HUE A% 6 mm [ 36 1 , &
0y &= L Tl e o NP R e e )
TR T A 2 T B AR RS AR LA [R] R [
BE IR LA 0 T B 7K DR R . o0 R4 R
AL 5 . AN FRILECE 34
W Fr, A 3R (E25 CClEIRIE IR 7 dJa M B R
TR S R i R T R A T 0 i v 40 S A
RSO B, 975 BY3 i EE X

123 mBRAMEFE R FHBY3EMEIPDAF
Wb, 78 25 °CTEIR RS 7% 5 d, B F A W 2 541
HRIC SR VR TS B R 22 P IS KN
124 mBRANSTAMFER KHCTABER
HY BY3 DNA, 43 7 5K F ITS" Fil EF-10M 4 %
tDNA-ITS J¥ % \EF J5 4 #E47 PCR 3 (3R 3) .
PCR J% B 244 % (20 pL) : 2xDet PCR MasterMix
10 pLs 1E & [\ 51 ) %% 0.5 uL; 8 DNA 1 pL;
ddH,O 8 pL. ¥ #4F2 /7 : 94 °C i 4% ¥ 3 min,
94 °C 75 £ 30 sec, 55 °CiE /K 30 sec, 72 °C I i
1 min, £ 35 M5 FF ; 72 °CHEZEAH 5 min, 4 °C{#
7o PCR=H)Z 3 Mt I v vl A I 5, 4 H 19
FBOE R AT T . KW 25 RAE NCBI U4
FE JEAT LU R RIS 3 A, TR SRR v P 2 [
¥4 . AfH Mega 7 #A4R H 214572 (Neighbour-
Joining, NI #4) i 2 Jk P55 O 5 Hi #% rDNA-
ITS-EF-1a & 73D KRG K B W -

1.3 REENEDFSE

13.1 REERFHEHHLAEKGR R (DA
[FRE 770« B A MESE I VA B S P 7R 0
(PDA.PCA.PSA.OMA.PA) . (2) A [F {6 )& : 43
SITE 5.10.15.20.25.30.35.40 °C &1 T E iR 5
It s 27 =K S 1) 5 VA AE KO R 1) 2 mL S

EXF N e EIEY!

Table 3 Primers used in study

319 1S
Primer Primer sequence

ITS1 5’-TCCGTAGGTGAACCTGCCC-3’

ITS4 5’-TCCTCCGCTTATTGATATGC-3’
EFla-F 5’ -ATGGGTAAGGAAGACAAGAC-3’
EF2a-R 5’-GGAAGTACCAGTGATCATGTT-3’

ODEF N1 mL 1 JEH K E B 42 6 mm 1)
BY3 B, 75 K INARER 43 3 04 Z AN A3
(45.50.55.60.65.70.75.80 °C) 10 min, A 1 &
R 5 N PDA K 7756, # 2 B 4 BUEEE .
GOAFEDE I % E 3 N ERRIKF (24 h B HRE
24 h BEF 12 h 68 12 h BB . (D AR[F pH: %
AR SR T3, 3 A 1T mol- L™ NaOH
1 mol-L™" HCI ¥ PDA #5772 il & 54> pH /K P
(5,6,7,8,9,10).

R B 2 S B4R 6 mm 1) BY3 B i
BB M B IR A, B 40K, 25 °ClEE KT 77
4 d JEMHIGK AT
132 #RAFRMELAEKGH R (DL
S5 I8 B U ANELUE - DL PDA A BE AL 75 B R A
5] (B JRAN ER . 27 5 S0 S SR (R T2 Ui
R RN 1050 BIF S R =Ry 1
250, W E 6 PB4 5l R I BE L RERE CH R
B\ B LR ATV MR TE N 5 6 VIR, 20 3l
P A RE VBRI R R AR R .
PC L 1 25 Foh 5 7 2 K T JE 31 L& L 4 B 6 mm
M BY3 WU E TR R p o, EE 4K, 1
25 °ClEIm 3 FE 4 d, W HIGK 1%, 1 0E S fE

(2 Hff 7 Tl 5 AN 2D B 3T VR < a AAS TN BRE
B 22 R 97 3 A SRR 9% 3, BB 7 AN IRR
FE KT (1% 2%+ 3% 4% 5% 6%+ 7%) ; b PAAR
JTNaNO, (%2 [CH% 77 F N FE s R L, Ik B 74
B TR B IK T (0.1%- 0.2%+ 0.3%- 0.4%-+ 0.5%
0.6%+0.7%) ; #: N EH 4% 6 mm [ BY3 @ 1f ,
4K, 25 °CCHEIR R 77 4 d, M H I K242, 1K it
Tiff 2 T AN 2R ) R R
1.4 FRIFEE X R FI R BURMEN E

(1) G 325 410 B 60 50% 1 2% B 771 - o) FH i 22
AR 2RI E 22 ORI BY 3 (1) N 5
1o H4 22 PP R B 25 8 T oK R, MV T K
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57 %

P28 DRI 7 Do 2> B PR B BT e, ) Jm e e
Ui 80 LA I A 4 , B8 J5 43 Sl BC 1) A 10 mg- L
W LAEWR . BEJG¥ TAEW S PDA BE FR i 4% 119
TR D 7 24 15 R0k, % BY3 B D I s s 7%
LA, BB TC B 7K T PDA 55 7R =119 Jyxf R4,
HE 4K, f£25 CHHIRIE IR 4 do WGP
7, TE RN 2R, Tk O BY 3 1 2RI 50% (1)
AT

P (%) = (AbFH 4L 1 P4 1 K 2 42 - 06
Y TV B K242 o0 I 2 T T 1 K248 100%

() ¥ B RS K 25 57 ok i
I H B % B R G B T AR VS T TR K i R K 4
BC AT R, S RE IR 5% B2 LB A il Rk &
2R TR B N IRA A S R R 2E, R
4. ¥ HEAZ 6 mm B BY3 T UM BULE 5 557 5
b, 7E25 °ClEIR 597 4 do I K42,

RARBETRERE
Table 4 Concentration settings of fungicide

AR ARORSIHRIE (mg/L) AT ARSI E (mg/L)
Fungicide Effective ingredient concentration Fungicide Effective ingredient concentration
96% BRIz TC 10,1.0.1,0.01,0.001 25% NEPERE TR SC 50,20,10,1.,0.1
97% W5 T TC 50.20.10.1.0.1 0.3% MU7:F AS 100,50.,25.10.1

98% & i TC 20,10.1.,0.1.0.01
96.5% A fik F 2 TC 20,10.1.,0.1.0.01
97.5% ML TC 20,10.1.,0.1.0.01

99.83% FRNERL TC 50.20.10.1.0.1

200 g/L FUME A RS2 SC
30% B OD
400 g/L S FEk A SC
25% U IR SC

20.10.1.0.1.,0.01
10.1.0.1,0.01.0.001

20,10,1.,0.1,0.01

20.,10,1.0.1.0.01

W4 25 7R e A R TR 0 0 X, 4 B R Ak
FSOME 2R, BEAT R0 3 A, 15 R 24550 2 7 [l VA 7
FEO o SRAGHST [V 77 B Y=a+bX, 13 H 25 7%}
BY3 13 &4l Hh A B EC, LA R REL R
1.5 HESH

FIH SPSS17.0 1 4T £ 4 gi 1F 4 #r , K H
Duncan #F 17 2 57 M & 2 40 ¥ (P<0.05) . F| H
Excel 2 &,

2 HBRS50H

2.1 FEESBSERBEREERN

SR FH L2300 2 1k D 0 B 25 43 28 afi A HH 9
JR T BY3 (K 1AVEI3A) . i J5 5% FH =5 P9 A 40 ik
Fr RV R B A B . B R BY3 BB
3 dJa A G2 MRS (O JF BBy K, fE

B

6 dIIR PRI H R Bk 2, AN K
(B 1B C) o FifiJo MR B A i 25 I g A 7
A5y 8815 3 5 R R B BY 3 TR A 24 E —SUr
Wigk, Han Ay e X a5 ¥ 1TS1/
ITS4 %697 7 3 BY 3 #4715 5 43 21 750 bp I8 /7
Bt (B 2), £ NCBI L i 47 BLAST Eb X, % 5 B
N E 8 (F proliferatum) » 1 I 5E
BY3 B 80w
22 REERRESFLE

WPk BY3 7E PDA #5977 3635 95 4 d, W7k 2
[T, L4575, W 22~ At BRI BRI 3AD,
B W) B vk S A, R R I L AR
ok (B R0 (1 3B) ; B 22 oA I ERIR P 5
(B30 s iz AR 2 (LR EH T
b ot Il E ISR IR Hal Kk, K2 EH

1 ZNBEEHELRFER
Fig. 1 Symptoms of Lily bulb disease in Lanzhou

AR S B X AL CARIR A
Note: A. Pathogenic bulb B. Control group C. Infected scales.
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3~5 MR, KN A (26.4~39.8 pm) % (3.8~8.7 um) ,
D E P40 33.3 umx6.25 pm; N (R 43 AR AT e
EHE BRI ECE T, — M 0~2 AR, K
/N A (1.30 pm~8.52 pm) x (3.57 um~15.58 pm) ,

2 000 bp

Lol 4510 4.91umx9.575 pm (B 3D) o 1% B Fl A
P AFFAE 5 CF L8R ) B % e R ) Y BT B B
) (IR AR o
i 23 BEESTFEURLE
B X #R BY 3 ) DNA HEAT I 3G 7 o 4 45 R

4% % NCBI 4% B , JF H 72 BLAST E#k7 Lk
X o W JE B B AR EE K D91 000 bp (1) Fr B, #E
BLAST b [ [F] Y5 ¥4 5115 99.26% , 5K F N-J 514
HRARGREWN, &5 R RIBY3 5 E proliferatum

Gl Y& P —— % = L Lok s o
B2 B ITS B i Eﬁf@t ﬁ,%%jﬁj}OQMO?ﬁOS.lo A EE
Fig. 2 Amplification of fungal ITS kN E BBk (F proliferatum) (1 4) .

3 ERFHEMBUREE LA EBFHEMRNR
Fig. 3 Colony features and microscopic observation of mycelia and conidia of the pathogenic bacteria

s A~D 43 il 2 HH At B R VA A IE T S 5 B 22 T2 25 (4030 5 /N T T 25 (400 .

Note: A~D represent the front and back colony morphology of Fusarium proliferatum, respectively; mycelial morphology (40X);small

microconidium (40X).
—__ A
100

Fusarium proliferatum (0Q160305.1)

100

Fusarium proliferatum (OL828605.1)

Fusarium proliferatum (ON458137.1)

43 Fusarium proliferatum (OP740381.1)
—: Fusarium verticillioides (OL614486.1)
30 Fusarium sp. (PQ619390.1)

{ Fusarium fujikuroi (0Q874090.1)

63

37 Fusarium sp. (OP272500.1)
—: Fusarium oxysporum (PQ415812.1)
2% Psilocybe cubensis (ON415277.1)
435: Fusarium proliferatum (OR975667.1)
4 ETITSFEF ZEERENRRLEH

Fig. 4 Phylogenetic tree constructed based on ITS and EF sequences
24 RIFERENFRFHERR AN [R] B B 77 B b g B BY3 AR K B R 2R 2
240 RRABARHAGLE RO Y (EsH DR FIIEH T PA) T I KF 2
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21.938 mm, & % & T HAh B 77 3 g 548
BRI R B R B (PSA) L, F K ER R
18.938 mm; fix ANl B B 7 L & SR i b

-

B i B 57 3k (PCA) Flte 3 3t iR 5% 77 3£ (OMAD
AL a1 K 242 A K248, T L 224 Kot
R (B 5A) .

» 25 a
£ .2 b b = .
£.2025 a £ 820 g ed d B 1
<] - = 5
S22 ° c od d 5 215
4 E15 i - L5
N H oo
X 510 ]
=9 s 25
g g 0 1 1 1 L J < 0 1 1 1 1 1 J
Z PSA PA OMA PDA  PCA 1 ) 3 4 5 6
A R[ARGFRAE BpH
A Different cuiture media
16 a
! 218 a
£ 155 it g2 e
£% s b b EEpy b
£ £ s i gy b
FZ o #2110 ¢
ol TP ¥ 58 d m
520 £y c
T\ g = g 4 &
%%us &%2 f ¢
12 1 J 0 e 1 L 1 1 1 1 L )
24 2N 2B 12 I 12 WG 510152002530 3540
C eI T/ D it /%/°C
D Temperature

C Lighting time

5 RHREEEIFEY
Fig. 5 Biological characteristics of Fusarium proliferatum
T AL BEFREERT )2 A B 1) RE 0 B pH X2 At B T S C. O KT 2 H A 41 1) 5 D il %) At B 1 s e AN ) /N 'S
FEEROR BAL HH ) 22 57 53 (P<0.05) . [ 6-] 7.
Note: A. Medium effects on Fusarium proliferatum B. PH effects on Fusarium proliferatum C. Light effects on Fusarium proliferatum
D. Temperature effects on Fusarium proliferatum Different lowercase letters indicate significant differences between treatments (£<0.05).

The same as Fig.6-7.

BY3 i& B AR K Bl 1 1R R 58, pH A 9 B
B OE B bR AR K, S I K AR 2 22.875 mm
(J45B).

TE 24 h o6 IE PR 55 s R vk BY3 2B K, P
i K42 7 15,563 mm, HoUkS2 12 h B 12 h
JEHE, 7E 24 h I IR R 5 A B 22 AR K A2 2140
(K50,

BY3 7£ 25 °C~30 °C I f503& 1 bk AR K, Py
KA 15.500~16.375 mm, & 35 T HoA b
FHLH . £E 5 °CHI140 °CI 1 22 A4 K 32 3], “F
PR K242 70 2 0.125 mm A1 0.375 mm. Jim 45
RIGAT B 22 [ EARIR A2 60 °C (] 5D 6

242 HRARBRNH LA KRG YD BEH
BY3 A K Wik i 2 H b, K KPR E
22.750 mm, & 3 5 T HANAC B . B T R
WG TN, BY3 P K250 T m e B %,
o BLAE K IR 2 4%, i 2 T A B4,
Fr L@ e 5N 4% H B (R 5.8 6) .

G H BY3 A KA L H R IR, LK
o422 18.625 mm, i 3 i T A AL BRA . B
HE BRI E N, BY3 P ¥ K kTt
Ja R, s HAEK IR E R 0.5%, BE & T
FoAth b B AH , B DA B 3 TR N 0.5% H & IR
(FR6-.HD,
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5 RN R H R E AR

Table 5 Effects of carbon source on Fusarium proliferatum

Tl Y EhRIfE2E
Carbon source Mean+standard deviation

ik 20.375+0.554 b
TR 18.625+0.239 ¢
HEEmE 22.75+0.144 a
L 15.125+0.554 ¢
Nz 19.875+0.239 b
AV TETE R 17.125+0.315 d

T R H S b dE 22, A AR bR AN RN S
BEFRIR % Ab 3 ) 72 53t 3% (P<0.05) . [A K 6-% 7.

Note: The data in the table are the mean+tstandard deviation,
and different lowercase letters in the same column of data for the
same indicator and the same period indicate significant differences
between treatments (P<0.05). The same as Table 6-7.

232 a
e .2
£EE 3 b he
E < - I
;ﬁ:‘g%g d cd ch ch cd
$92§ I I ! I
= o 26
/25
H_3324
T Z 023

._a
()
w
=~
wn

6 7 8
T RS %
Mannitol concentration
6 HEEREX R L IRAERR
Fig. 6 Effect of mannitol concentration on Fusarium
proliferatum
7 6 FURXE LR E RN

Table 6 Effects of nitrogen source on Fusarium proliferatum

R PfHhRiE2E
Nitrogen source Mean+standard deviation
TR 14.375+0.427 d
A R 15.688+0.277 ¢
HA 17.563+0.258 b
RE 16.75+0.144 b
g1 18.625+0.239 a
TSR BR 15.25+0.323 ¢

T R PR AR UHEZE , [R) S AR bR B AN R NG 7
BEFIR % Ab 3 IH) 72 3t 3 (P<0.05) . [A] K 6-K 7.

Note: The data in the table are the mean+standard deviation,
and different lowercase letters in the same column of data for the
same indicator and the same period indicate significant differences
between treatments (P<0.05). The same as Table 6-7.

2.5 HRIERENREFI SR E

XTBY3 [ 2 K T 50% B 24575 96%
IO 28 12 97 % 15 T TN 25 11 b 245751, HL vl o i 00 2R
oA PR A 96% MK 5 i A1 30% 1A At B Mk, 01 BT R

—0
—_—
“40

HHHHHHHHH
P
NOUNOSOUNOWULKNO WK

3
EES
£ 8
Nags
R
2l O
5 o
Y

=

0 01 02 03 04 05 06 07
2R L /%
Glycine concentration

7 HRERREX R L RAER R
Fig. 7 Effects of glycine concentration on Fusarium
proliferatum

43 51K 96.045 0%, 94.855 0% Ho vk & 25% UG
B S B, R %9 75.977 5%. T4 257 h
00 4) 2 T fe AN U () A 98% %2 T R, I R N
11.725 0%, B J& A& 80% & 7% & FL A 6% & 5
Bz ] M YR AR, 0 2 53 R 12,545 0%
13.577 5%. K40 2 5 T 50% B9 11 Fhak 71
FERE HIRE, LREE I RIH TR (R D

H1 2 B I e 25 T DU H L BR T 97% M
PR A 5 oA 10 % B8 7R AR 1 A o 25 8 2
I 1 3500 B2 R D B AR i 1 B O .
97% W B Fi () EC4, 4 21.310 7 mg-L™", F 4y 10
A EC, 4 0.015 0 mg-L'~5.412 1 mg-L™',
T AR AE B /N B K T A2 30% TR it 11 P <98%
1% TR 115 <96.5% 2K Bk FH PR I <96% K 6 12 <99.83%
FAE i <25% T B I BT ) <97.5% [ e i <
400 g/L 55 Tk T e 220 V7 7711 <200 /L 960 M4 B 15t 3
i BT 7 <2.5% WE WA ik o T V7 7 o AV B S 1
KA 30% PR BT P 00 3 % A A /DN R 25%
NEL Pl T B i V7 77 o 5 SRR X 10 P 2% 18 77103
AIAE N MR E A B ZE R R R kR
F(FES,
3 Tig

AR 2 51 E A 2R R 3 E R L
HARSREOR AN SRR R SRR T
1 5 52 B 55 72 56 A MRS 2 AR semm , HLAE B 48
SR PR E L 4 BRI 5 E R
ZWHE. HAF LR ESRMER N e T
CRRIK S G5 S A A A R 3 A X ITS
12 2E {1 K] 7 EF-1a B-14% 25 1 Tub A RNA
A RIS — K3 RPB2 FE [K] 7 412022, AR 56
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Table 7 Inhibitory effects of 22 fungicides on Fusarium proliferatum
ENHil IR/ % ENH0l /%
Fungicide Inhibition rate Fungicide Inhibition rate
96% WK fif il TC 96.045 0+2.646 6 a 96% WEK: BERE TC 24.000 0+8.725 8 fg
96.6% H #Hi & TC 20.190 0£11.496 7 g 25% ML TR iR SC 53.552 5+6.790 4 d
97% W R fig TC 53.677 5+6.945 8 d 0.3% PUFEZE AS 20.057 5+£9.564 4 g
98% & FJiE TC 61.220 0+7.044 1 cd 100 J7 61 ¥/ S e 5 14 WP 16.230 0+13.3753 g
93% I TC 24337 5+1.744 6 fg 200g/L FiME B i SC 72.897 5+5.590 0 be
96.5% A< it H 4k TC 68.445 0+5.729 4 be 30% NP OD 94.855 0+0.343 9 a
97.5% IS ML TC 67.885 0+6.726 4 be 450 g/L = JIkIENE SC 25.512 5+11.707 0 fg
98% LR TC 11.725 0+8.618 9 g 400 g/L ATk TR ME SC 72.332 5+3.174 3 be
96% S 1 Ik TC 39.447 5+6.091 5 e 40% CLIEEE SC 35.480 0+9.175 6 ef
99.83% FHIENE TC 53.642 5+8.300 7 d 6% 1+ T B % WP 13.5775+13.579 1 g
25% FUi R g SC 75.977 5+£10.628 9 b 80% .37 & EC 12.545 0£7.926 9 g
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Fig. 8 Inhibitory effects of fungicides on Fusarium proliferatum

1 A.30% PR R 4 B.98% M TR G 5 A VB 45— 4> E 2yt
Note: A. 30% propiconazole B. 98% carbinol; The first image in both group A and group B is the control group.
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Table 8 Inhibitory effects of 11 fungicides on Fusarium proliferatum

AT BTN R TR RER il e (BC,, ) /(mg L")
Fungicide Regression equation Correlation coefficient InhibitoryInhibit medium concentration

96% Wk fif i TC y=5.361 8+0.564 Ox 0.998 0.228 3
97% WA TC =3.808 3+0.897 1x 1 213017
98% & G TC y=5.437 9+0.398 6x 0.995 0.079 7
96.5% <[k FH #mk TC ¥=5.373 9+0.545 0x 0.994 0.206 1
97.5% I M TC ¥=5.210 4+0.905 9x 0.999 0.585 7
99.83% JNERE TC y=5.330 8+0.562 7x 0.992 0.258 3
25% TG R R SC y=5.345 6+0.996 3x 0.998 0.438 8
25% MMk P 1 SC y=4.282 4+0.978 5x 0.992 54121
200 g/L JUME A 5t 2% SC y=4.895 140.936 1x 0.997 1.294 4
30% NI OD y=5.835 140.457 8x 1 0.0150
400 g/L 5Lk e SC y=4.999 9+0.900 0x 0.998 1.000 1




%2 4 B JUEE: 1 & 25 i A Y A R S 2 7 i - 353 -

28 A% W A 5 DR 2 53 1) o X TT'S 038 3 48 i [R] 7
EF-la %58 , 45 LR 220 H A 225 m 200 H oA
JZH R . ARG M AE Y 2R R R = N
77 563X A 5 T N Z B 1B A SR A EE R
WA .

SRR ZEE DR E AR 7R 1 (PA)
AR, S50 2 R R T e 2 2
78 TR 7E S 7] XA [ 34 358 W WA FH )8 7R
Ji 2 SRR . 7E pH5~10 HIFREE th ] A= K, o)
A 6l P AN TBURK , B33 pH N 9, BE3E B AR KRB
WiEd . 24 W LIBER T BY3I ALK, X
) U R 5 0T AT SRR T 2 R ) TR TR A G R
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W 72 H 5 97% M5 T B 1) EC,, o 21.301 7 mg-L™,
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SE PV RO, I 8 5 - e g — 2P i
PR RCR . 2 iR TR 0T 30% P4t B MR 98%
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