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Effect of Fungicide of Fossil Origin (M1 Water Agent) on the Plants and
Determination of Control Effect to Tomato Leaf Mould

LI Yong-gang,LI Ying-mei, WEN Sheng-yan, XI Qi-xin
(Department of Agricultural, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: Taking fungicide of fossil origin (M1 water agent) as the material, the toxic effect of M1 on germination capacity

of seeds and root growth of tomato,cucumber, pepper and control effect of M1 against tomato leaf mould were studied by

using single factor and effect testing method. The results showed that M1 had no effect on germination capacity of seeds

and root growth. And the phytotoxicity of M1 on the plants did not take place. Tomato leaf mould caused by Fulvia
fulva had effectively been prevented by using M1 with field efficacy,which control effect was 78. 32%. So the study laid

the groundwork for further research and application of MI.

Key words: fungicide of fossil origin;water agent;tomato leaf mould;control effect;phytotoxicity
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RZ, 1 HARL 2 32 205 26 FL T A I, B L4 43 88 TAE
W ORAR KA PRI . 438 K o 26 T8 B B o AR AR by
AiE s 35 531 AKX et — 20 e e , Dy g 7 R L R BORN
T W T KR 1 0 T2 Wi vs SR AL BB SR, I
XK IR B IR BA — 2 R L.
1 #MBS5SF*
L1 Rehk

R K BERRFER B R deRolk K 2F R 2 e s K
W3R 3% R (Solanum Lycopersicum ) F5L

BEFR L O B B WS IR 15 7% 5 (PDA) - 30 8 #1L
il es, BCHEFRE . ZHF T HIEERES SR EH
EWERIER R RS RIRS S pH 4, HEHUREE R
(OA) . FHEF F 30 g, Bilig 17~20 g, EF % 1 000 mL,
PDA+FAMH Q1 + DIEFRIE(PDAT), SRAEWE M B
EREFRFL(PCA) : A EE 20 g, THE b 20 g, B0l 17~20 g,
EARZE 1000 mL,
L2 R®rk
L2.1 JREEHMESEMA WS E A S R
WAL IR BB . Kt A BA 0 K R E
FARLREH 107 K FBR I BIZ AL 5 min J5 H
TCHE K WUk 3 WK, VI 2 9 fa 38 A Ak 41 4 43 i) A 3
PDA.BC,OA,PDA+ Z& #ii 1t (1 + D)5 & b ¥ 5%,
20CHES 1~2 d J5 , S & 5 KA A mTE S48 U B
BATTAR A b BB B 7% 3 501 12 28T ) 45 B X I 1 B
FRE L, HBIEBE RIS -8 k. WalifbfE Mk
FRic H“108016b” H i3] PCA £HRIIEFREE |,20°C T4
7% 3 d JE i E] 4 CURA IR LA & KA. 8 T HRIER
JRBEAETS  4E 55 HB0W 11,48 90 d 18 BC #5555 F 4648
1K,
L2.2 JBA¥ERE WKW HEMTF PDABC.OA,
PDA+FEAH 1+ DIFFEE F,20CRIEREF. SBHM
SN XIS AE T SRR AT MR H 0 5%, DAH E
AR B AL, BEFRAIE EE A EEER AR
TR BE A TE R T REAE B 75 0 SRR AT L TR T b B 6L 56
TEAFHE M R FE B T B T 7, B3 E 414K
ANJBAR GRTEAFE SR B A R BT RN JBAR 288
Bt 5.
1L2.3 4rFAEYw¥%RE RA CTAB L4 BUHLR T
F)5 DNA, #:47 PCR 938 4k GERE RIF . 18S rDNA
1 SR A8 B 518 NS1 (57 - GTAGTCATATGCTT-
GTCTC -37)/NS8(5’-TCCGCAGGTTCACCTACGGA -
347, PCR R 50 pL WK F : 10 X buffer(Mg?* )
5.0 pL MgCl, 4.0 pL,dNTP (2 mM) 5.0 pL. Taq F
(MBL,1 U/pl)1.0 pL 314 (10 M) 4% 2.0 pL B H &
DNA 2.0 pL #1 ddH, O 29 pL, PCR JZJi 444 94°C T
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A5t 5 min; 94°C A5 # 40 s, 57°C 3B k 40 s, 72°C #E i
2 min, 35 ME#; 72°C FEH 10 min, PCR ¥ 7™ 4 F
126 B R B 68 i I e 3k, 1 A UNIQ-10 A28 DNA i
EIGRA & (R T A TREE AR RS A RAFD 4
1k PCR 7=#j ., FIF pEASY-T1CloningVector &7 & (b
ReXEEYBARERA D EE, LG, 7 E AP
Y. R P SERE A P VRCE LB MR SR A
37°C,180 r/min 53553 , K 4% 37 33 1 B4 B o e T R
BEIOT S A H R EE KR B4y A FR2A B $E4T 00 )%
5.8S rDNA-ITS rDNA 50 pL PCR J% Jif f& % : ddH, O
33.5 pL, 10 X buffer (-Mg?" ) 5.0 L, dNTP (2 mM)
5.0 pL, @S 4 (10 pMDITSA(5’-TCCTCCGCTTATT-
GATATGC-37) 2.0 pL, i@ FI 81 4 (10 M) ITS5 (57 -
GGAAGTAAAAGTCGTAACAAGG -3")2.0 pL, Tag
(MBI, 1 U/pl)0. 5 L, Z B & DNA 2.0 pL, PCR [
S5 94 CTIAS M 5 min; 94°CAEME: 40 s,55°CiB K 40 s,
72°CHEA#H 1 min,35 ME ;72°CHEMH 10 min, PCR 31
FEYITF 1% 9 B B 5 A - R Ok, AL UNIQ-10 A X
DNA Jiz IG5 & (g A TAY TR AR RS AR
ATFDAAL [ Y B FRr DNA R B, 3% B b5 A5 B 3 2
pEASY-T1I(L R £ X &AM B ARG R A D ik b, 7%
fLfG  FEATIE PR e . S PRBU PR ST E T LB W
fR$EFRHE 37°C, 180 r/min FEFR T, 4535 72 1 B
PETERETR R % 2 b 3 7S B AR R R e 47 AR BR 2 )
HEATIT . B FRAEAY 18S rDNA Fil 5. 8S rDNA-ITS
tDNA J¥ 31| 7E NCBI ¥4 B 47 BLAST b X, BORE
B R O 51 AN 2 P B ZE Clustal X #00F A Fp kA7 52
2t i Mega 4. 0 J 404, B ¥R £ 2 1000, %
4R #8 7% (Neighbor-joining) 2.3k , 2 Consensus 2%
HEEZH B ER G R, FLEEE A Kimura
WS HAERLS

L2.4 BUmAhEE BEERR 08016 FhifF, H
10 %6 R SR SR ¥ IR M 10 min J5 FC B K wh e T
¥, B 55 CRYIRAKR R 10 min, $5 5 FHE KR Fh
12 h, 1 % Fh 7 G475 B 3 28°C /Y 85 5748 1 4
FEBRBE 2R HEAREM. KA FHEIKE
WEWEH,2 85,5 M. HEHE 0.1%
Tween 20 F1 1% KH, PO, i Jt B 7K B 1 4 B hy 1054~
HF/mL F) I 7R W E 55 4 A, 4 T TR K AE R x
M, REEEQEDC, M=K BE 0% E,
10 d 5 TR EWEE, M 10 d HEE 1 K., HHiE
HATIER AR, X ERERFMN 15 %, &
3. WESBRME:0 H T 1 %.1/4 LI At
FRW2 H:1/4~1/2 " B33 H:1/2~3/4 At
R R4 S :3/4 L B R RR
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2.1 BEFRFEESE

A T K A e — M T A A K B L - L
B ABIRESHEEFHBRE, M HBWES 28X
B ECBE AR BT AR A58 A 43 B B R I IR A A A
IR B EXEE, RAENEEEREERNER
# PDA.BC.OA fy[FIft, 2 20 K& 0 8 A S
LB PDA+ A (1« DIEFREE, LI, KH
BB REFEE OA #1 PDA+HFHT A : D AR
AR AR, i L 2 A R . AR, L
ARBEFRTE LA A K3 B R B B PR £, B DL
2 PR FRENE A B KRR . KRR A B
%3 PDA FAKBEMHN W, H= gD, B
JEUHEREAGEEFRE LSS, EoBEERE
BC b, KEHMHAERKEEFERTFHERE, H—HLTF
AR5 d JFHEEBE A 90 mm FYIFFRIL, 13 d 5
BLEMREE. BRERERILE 1. Hit,BC B3
EATHE R, EIIEFE F, R A K
W BE EH LA P i AR K R, R B

x1 EHREFAREFEEHEKER

Table 1  The growth of strains on different medias
B2 /mm
s
ARE  Wh 1d 2d 3d 4d 5d 6d 7d 13 d
N KHER 0 4 7 15 WARBEIM R A BLEK
F35) 2 10 29 40 Fii 4
KHER 2 7 15 21 WARBEIM R A BLEK
PDAT
F35) 4 13 33 49 Fii 4
DA FHER 3 10 20 35 2 FREH G B, LUR 24 LR
Y 3 5 18 45
KHEEHR 4 14 33 60 WRAM WG WKRE KEG
BC m W REE AR

RH 0 6 13 21
BRI ERR 90 mm,
2.2 JERFERE
WA IR A A FL R AR [R) 15 37 3B TR A AR AE B BT
HFEESR L B ARKRE. MR 7 d NETEN ERZL
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Fig. 1 Botrytis cinerea growth rate on different medias

(B D, X358 7 R EE T SFEH1T A GR 2) 7858
10 KA WREEE o S3UREAE I A I 3R T+ 0b 11008 2 7 A
AT EGR 2.3, REN, KEHMEEELE BCH
Fr&k FAEK,PDA R EIRZ 78 OAPDAT }iw4 |
B2 RWNE LT b, £ RS K H A TE OA 35
FrEE e R R  PDA B5R 3k 2 ,BC.PDAT Xisrdk
B, SRR ek Y AR E
FEAR AR IR B TE S 5 B Bk 108016b %25 13 & hy i 2
J& (Botrytis) ,
xR 2 KREHAREAREFE LHESIFIE

Table 2 Botrytis cinerea morphological characteristics on different medias

PDA BC OA PDAT
H#&/mm 79 kit 86 70
HRERE  W4RmE  HARE  HLERE  Aamne
i%j:gik AR KAf Ioy38 3N ®AfA
7o mAMEST  HANGEE  pNAEE [E2
B 12y/34) KEBE TR R
REH & = 2 &

MR TR BURME , B IR, TURE 1~2 AL 4B T
BAMEFE WA AESOR, BB, A RBE AR T LR TFRBE
aod  WEE, BaERKE G, B, RE LR, K/ (7. 55~16.13) yum X
(6. 31~10. 23)ym

BRI B 90 rm,
®3 RATABEFRSEFRELNTRE

Table 3 Sporulation of Botrytis cinerea on different media

R PDA BC OA PDAT
FERLER/ X105 o ML~ 1 987 98 1 300 92
2.3 BAkk DNA [ 4figE il & 18S rDNA #l 5. 8S rDNA-
ITS #%1 PCR il

KA CTAB 332 BB B bk 9 51 DNA, 32 BUH #Y
Btk DNA, 28 5¢ 51 53 3 0% B T U &2 » ODyso 2 0. 0872,
ODygo A 0. 0471, 0Dy / ODsgo 27 1. 85, #F A %F DNA $2 I
HZEEEZ K, LI DNA J9 #8438 i PCR B, 153 2
KEZJ 1700 71600 bp i J B, SHHISE R —2, 20

2 18S rDNA # 5. 8S rDNA-ITS PCR 4L 74
Fig. 2 Purified PCR products of 18S rDNA and 5. 8S rDNA-ITS
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fk el H AR DNA BB (B 2) 53 i 2 34700 % ,
J71% 18S tDNA J¥ 3 K &2 1 701 bp, ¥ fr il J5 5] 78
GenBank 5 1 W}, 2% BUEE R % %) 2 % JX875915; 5. 8S
rDNA-ITS 31K & # 568 bp, ¥ fTilll J¥ 1) 7 GenBank
R SRR R 515y . TX875916,

2.4 RBEREHT

2.4.1 18S1DNA FIIMAESG LT B HEkk ©08016b
i) 18S rDNA fJJ751 5 GenBank (48 2 H B &R T
4T Blast 4347 7 BH » B Ak 5 0K 46 %65 760 B 14 ) YRk A
o TEFRVEYE &R KT 5] Pk 18 MR 18S 1D-
NA FF51 5 Btk 108016b #E R G & BMUNE 3 fim.
F1 &l 3 W] %1,18S rDNA FF3l R etk 4k 4347 B , 126 B

R 5 K R 2 78 B8 B RV VR 1 B =5 » W' 5 Botryotinia
fuckeliana (EF110887. 1) (i [R) Y5 Ky 99. 94 %, HA 14
B FE 2T

2.4.2 5.8S1DNA-ITS BHI MR GERE K HE bk
t08016b 4 5. 8S rDNA-ITS JF£751 5 GenBank ¥4 FE # (1)
FEHHEAT TR M LA, R B A AR 55 K #  7R BR 1) 5. 8S
rDNA-ITS HEREER . EREMNIFIH, H Pk 108016b 5
EATFERER R T 98%. Pkt 25 NEREMY 5. 8S rDNA-
ITS J¥%) 5 B bk 108016b M R X B WA 4 fr
e M 4 H AT LIE 1, 2 BA R -5 R 2 78 B8 Y TR R
Y&, HF 5 Botryotinia fuckeliana ( AB444949. 1)
MR 100%6, ToHRFE 25

ABO15778.1 Pseudogymnoascus roseus
IN657522.1 Geomyces sp.

61 100

49

EU107260.1 Bulgaria inquinans
GQ154629.1 Collophora rubra
AJ301960.1 Ascomycota sp.
100 |: DQ002903.1 Cryptosporiopsis radicicola
ABO016175.1 Euascomycetes_sp.
28 |: AY856945.1 Helicodendron paradoxum
40 EU940015.1 Cyathicula microspora
AY762619.1 Meliniomyces variabilis
EU940074.1 Hyaloscypha hepaticola
AY524847.1 Hymenoscyphus ericae
68 EU940075.1 Hyaloscypha albohyalina var.spiralis
Y14210.1 Monilinia laxa
AY187078.1 Sclerotinia sclerotiorum

100
70
73 AF315623.1 Pseudophacidium ledi

EF110887.1 Botryotinia fuckeliana

19
100 4':5 AY544695.1 Botryotinia fuckeliana
73
17 @ X875915 Botryotinia fuckeliana(anamorph: Botrytis cinerea)

3 B#E t08016b {k#E 18S 'DNA FESIH RS E B

Fig. 3 Phylogenetic tree between strain t08016b and related strains based on 18S rDNA sequence
(The 18S rDNA sequences were all from NCBI)

AB233345.1 Botrytis elliptica
EU519203.1 Botrytis sp.

FJ914712.1 Botrytis byssoidea
EU519206.1 Botryotinia porri
GU934505.1 Botryotinia fuckeliana
DQ329538.1 Sclerotinia sclerotiorum
JNO013184.1 Sclerotinia sclerotiorum
@ JX875916 Botryotinia fuckeliana(anamorph: Botrytis cinerea)
AB444949.1 Botryotinia fuckeliana
EU821471.1 Botrytis fabae
AY684918.1 Botrytis elliptica
EF589855.1 Botrytis sp.
HMB849615.1 Boiryotinia fuckeliana
AJ279480.1 Sclerotinia sp.
DQ491491.1 Botryotinia fuckeliana
AF455526.1 Sclerotinia sclerotiorum
AY131202.1 Botrytis fabae
EF207415.1 Botryotinia fuckeliana
EU128648.1 Botryotinia fuckeliana
EU128650.1 Botryotinia fuckeliana
EF589859.1 Botrytis sp.

EU847428.1 Botrytis sp.

EF153017.1 Monilinia laxa
EF207423.1 Monilinia fructicola
EU519207.1 Botrytis elliptica

4 Tk t08016b 4k#E 5. 8S rDNA-ITS K5I R4 & H#
Fig. 4 Phylogenetic tree between strain t08016b and related strains based on 5. 8S rDNA-ITS sequence
(The 5. 8SrDNA-ITS sequences were all from NCBI)

2.5 BURNKEEGR
R R K BB T B R RS BN 4 BF
TNe HIFE 4 AT, AR A K A R R R R R 1
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Table 4 Pathogenic force survey with Botrytis cinerea to tomato

RIFR/ Y%
b
e 1 RiAE %2 WiA#
Bk yg 76 97
X} HE CK 0 1
FRE AR,
3 iFig

YU R — TR E B TR, X TREMLEE
FEMAREARESIE (G5 M AR E R LU
BRHEFAE B A (L 48 br R RE, B X M 56 8 B A Fh
R A S E 43 28 i 75 G5 1 TR PR A S T R AN
R, I BARSFIY 18S tDNA L J 5. 8S rDNA-
ITS FF#1T R G LT REMTAMERE NS HERRE
ZRCRA R PO A F BT L SRR A AT SRR
ST BT 108016b A KA B, 45%
FHA 43 B IR A A FL B R FHAE 40 4 B VR, B BC K5 5%
FEABIRIF B 2 B I B, 7E X P RE R 5 b, K #4570
PR AR TR EE R DG P 2 A A K S s TR 2 B IR B
FREOA K E B =B 5w, v e A [
IR E R A TR T TR IE AR B B #k
A W ¥ 3R . SR A 18S DNA JF B 4 Hr M
5. 8S rDNA-ITS JF 51 J7 1 68 6 458 G- b 4 7 45 2K BF =2 1)
HIZEZ R R, i — BAIE T B Bk 108016b Sy K #i &5 fL 5 .

X FIES SRR LU BT, R S R o KT B
TRMEFEAT R A E T G, 4T A W27 O s 2 MR AT
HIFbFE. JEHEXT B #R 108016b #iAT [0 8 T & Al i@ 5
Xof BRZELAR L , 78 A A9 26 s AR g, RO TA T 2 T ok D
IR , AR % E bR AT i T LUS MBTie i
YrE R AR
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Identification and Phylogenetic Tree Analysis of Tomato Gray Mould Pathogen

WANG Rui-hu' ,GUAN Xin' ,CHEN Xiu-ling' , WANG Ao-xue'*
(1. College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030;2. College of Life Sciences,Northeast Agricultural
University, Harbin, Heilongjiang 150030)

Abstract; Strain t08016b, which morphological characteristics was very similar to the Botrytis spp. , was isolated and
purified from infected tomato fruits with typical symptoms of grey mold rot. The sequences of 18S rDNA and ITS1-5. 8S-ITS2
rDNA of strain t08016b were specifically amplified and sequenced using universal primer pairs NS1/NS8 and ITS4/1TS5.
The results showed that the 18S sequence of t08016b had 99. 94% similarity with fuckeliana fuckeliana (EF110887. 1)
and the ITS1-5. 8S-1TS2 rDNA sequence had 100%4 similarity with Botryotinia fuckeliana (AB444949. 1). The results of
sequence alignment and neighbor-joining tree of 18S and ITS1-5. 8S-ITS2 rDNA showed that t08016b was one strain of
Botryotinia fuckeliana. The incidence of tomato grey mould could up to 97% after infected by strain t08016b which
indicated that t08016b possess strong pathogenicity. Comprehensive morphological identification and molecular
identification and pathogenicity analysis, indicated that strain t08016b was a Botrytis cinerea strain with strong
pathogenicity.

Key words: tomato gray mould;Botrytis cinerea ;strain isolation;identification
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