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Isolation and identification of pathogenic fungi from dead tomato plants
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Abstract: In order to clarify the occurrence and distribution of tomato plant dead diseases in Shouguang area and the fungal
pathogens, the random method was used to investigate the diseases in 8 facility tomato production fields in Shouguang
area, and the strains were isolated and purified from the tomato plant dead . The pathogens were identified by morpholo-
gy, molecular biology and artificial inoculation. The results showed that tomato plant dead occurred in most of the tomato
production areas in Shouguang, with an average incidence rate of 13.3%. A total of 249 fungal strains were isolated and
two species of Fusarium were identified, named F. oxysporum and Fusarium solium. Among them, F. oxysporum has a
higher isolation frequency and belongs to the dominant genus. F. oxysporum was further identified as F. oxysporum toma-
to neck rot root rot specialization type, tomato fusarium wilt physiological race 1 and physiological race 3. To sum up, the
fungal pathogens that cause tomato plants dead in Shouguang area are F. solanum, F. oxysporum tomato neck rot root rot
specialization, Fusarium wilt physiological race 1 and physiological race 3, and there are pathogenic bacteria compound
infection. According to different pathogenic bacteria, effective strategies can be formulated to carry out targeted disease
prevention and control, which provides important basis for safe production and disease resistance breeding of tomato in fa-
cilities.
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Table 1 Grading standard of disease index
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Fig. 1 Symptoms of dead tomato plant
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Table 2 The investigation result of dead tomato plant in Shouguang
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WA/ 2 S HotiR =, Jo bk 45 10.7
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FHAIEL 1 540 Hobi = 45 4L 55.4 375a
FHAIEL 2 540 oG = 45 JH 57.1
FHAE 3 540 Hoti = SER 0.0
BRI/ 1S Hotkik = S5O 12.0 16.0 ab
BRI/ NI 2 S Hobli = SER 18.0
BRAEANE 3 S oG = 45 14 18.0
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Fig. 2 Colony morphology of 4 strains cultured on PDA medium for 5 days
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Fig. 3 Observation of spore morphology
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Table 3 Sequence homology alignment
2000 bp PS5 WS BCKEEbp [ LR AR AAALLEE/ %
1 D2-1-1 503 Fusarium oxysporum 99
1(7)(5)8 Ep 2 D222 494 Fusarium oxysporum 100
p
500 bp 3 D221 519 Fusarium oxysporum 99
250 bp 4 D223 512 Fusarium oxysporum 99
100 bp 5 D231 515 Fusarium oxysporum 99
6 D232 505 Fusarium oxysporum 100
I : M. DL2000 marker; 1~9. % FI 8173 &5 (¥ J5U B 5 10. X0 B 7 D3l 507 Fusarium oxysporum 99
R 1L I 8 D32 505 Fusarium oxysporum 99
El4 f5JRE rDNA-ITS X1 PCR ¥ 15 9 D33 506 Fusarium oxysporum 99
Fig. 4 PCR amplification of rDNA-ITS from
pathogenic bacteria
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L2 %88 AR TR i ) B 1A B Ak AT A FR 9 U R i)
R LS PCR 448 K B IR W Bl i rELvkAG ), 3 o 0001 [ D2-2-2-5eq:0.008
% L35 504 i o R DI 5 5 AL 6. 1 7 s e o
8. 4 AT, 77 By OB T K5 L E I i
1, L1 AR g AR A0 0 BT A 2805 A 3/ PR 3, 14 RN MN539988-1-seq:0.007
TR ) B ARG A O D 2rseq:0.007
25 WHRFAMEROSBHFREFENFHERLEFR
S - D2-3-1-seq:0.007
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Fig. 6 Specific primer (sprif/sprir) amplification of
Fusarium oxysporum f. sp. radicis-lycopersici from Daotian

town
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Fig. 7 Specific primer (sp13f/sp13r) amplification of
Fusarium oxysporum f. sp. lycopersici from Daotian town
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Fig. 8 Specific primer (sp23f/sp23r) amplification of

Fusarium oxysporum f. sp. lycopersici from Daotian town
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Table 4 Geographical distribution of pathogenic

bacteria species

TR R R
KA TH PRABRTTE BTk =
fol-1  fol-3 FORL JIH
A R 20 40 1 61
BB g, 803 16.06 040  24.50
HAE  HREL 13 1 15 29
BREE /% 5.22 0.40 6.02 8.31
o/ R 16 54 3 73
BT 643  21.69 1.20 29.32
BRI R 7 1 8
BREE /% 2.81 0.40 321
PREAT MR 10 10
B 4,01 401
S S 8 3 3 19 33
A% 3.22 120 1.20 7.63 13.25
e MR 3 3 11 9 26
B /% 1.20 120 442 3.61 10.43
FRHE B3 9 9
e 3.61 3.61
it PREL 77 111 14 47 249

PE/% 3092 4458 562  18.88  100.00

N LM R, R IRk R A
Fom P, FUE R — 88 1A [ 0 ik 2 180 B0 S A7 e
R ZESE o MKHERHR BT, B R 9 2 Am 17 1)
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AT M ER R R NEK 5, ERMAHT)EH
Fiti 2005 AR 3 L A 2 4 Bk e v, A TR B AR 9
ARG R A Z =, B KW % m vl ik
100% , 73 5 A B vk H1GI8-2 Fll H2-6-1, K9 R ik
N PR HI-1-3, K FE RN 0. B S S5m0 N
H2-6-1, 155 50 85.83.
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Fig. 9 Symptoms of Fusarium oxysporum
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Table S Identification of artificial inoculation of FORL Table 6 Identification of artificial inoculation of fol-1
——) EG?FEP 7;1%6 R %i’/ﬂi %ﬁrﬁ *i’/ﬂffi — ﬁ%ﬁl Eﬁfj W TPk m?% JFi’JfW?
BB EY%  FEY%  EE O HER # o % FE%  RE HER
W9-2 10 7 70 76.67d 22.62 24.17d W6-2 10 7 70 56.67 ¢ 20.34 1583 ¢
10 9 90 31.54 10 4 40 14.51
10 7 70 18.35 10 6 60 12.64
WOoGJ-2 10 4 40 36.67 ¢ 9.44 9.17e¢ W4-1 10 8 80 86.67 a 2792 29.17b
10 4 40 8.96 10 9 90 26.51
10 3 30 9.11 10 9 90 33.08
WOoGJ-3 10 9 90 86.67¢c 27.85 29.17d WI1GJ-3 10 9 90 90.00 a 66.87 70.00 a
10 9 90 30.18 10 9 90 75.62
10 8 80 29.48 10 9 90 67.51
H1-1-3 10 0 0.00 £ 0.00 0.00 f HI1GJ 4-11 10 8 80 83.33ab  29.62 30.83b
10 0 0.00 10 7 70 28.64
10 0 0.00 10 10 100 3423
H1GJ8-2 10 10 100 100.00a 63.54 6342b HIGJ2-11 10 10 100 9333 a 7765 64.17a
10 10 100 67.21 10 9 90 52.19
10 10 100 59.51 10 9 90 62.67
H1-1-11 10 10 100 96.67ab 63.41 59.17b KI1-1 10 8 80 9333 a 4986 59.17a
10 10 100 62.59 10 10 100 55.64
10 9 90 51.51 10 10 100 72.01
H2-6-1 10 10 100 100.00a  82.95 85.83a SC7-32 10 7 70 60.00 be 19.15 17.50c¢
10 10 100 83.54 10 4 40 14.62
10 10 100 91.00 10 7 70 18.73
H1-8-21 10 9 90 90.00 bc  48.69 44.17c SC9GJ-1-3110 7 70 50.00 ¢ 11.96 12.50c¢
10 9 90 38.51 10 6 60 13.82
10 9 90 45.31 10 2 20 11.72
CKGHK) 10 0 0.00f  0.00 0.00f CKUHEAD 10 0 0.00 d 0.00 0.00d
10 0 0.00 10 0 0.00
10 0 0.00 10 0 0.00
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93.33%, A 2 NEEHK, 0 A8 HIGT 2-11 #TK1-1, 5
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58 (198 W1GI-3, &5 26 A0 18 F8 507 31 8 90.00%
A170.00.
2,63 KI8HRIIH EHAnAEE m AL A 3(fol-3)A
TSR IR WER 7, S AR T B B Ak
Z AR /R 3 R R L A [ B AR R A 2 A
I T 48 B AE 22 7, Forh RO 3 e 1 R B
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Table 7 Identification of artificial inoculation of fol-3
R
BB R R M MRS

Wi-1 10 10 100 100.00a 8246 80.00a
10 10 100 78.18
10 10 100 79.36
W8-1 10 2 20 1333¢ 392 333g
10 2 20 6.07
10 0 0 0.00
W1-21 10 9 90 9333a 7035 62.34bc
10 10 100 65.51
10 9 90 51.15
H2GJ-2-1 10 9 90 90.00a 43.13 5333 cd
10 8 80 48.62
10 10 100 68.24
H2GJ-5-1 10 10 100 7333 ab 41.25 35.00¢
10 6 60 28.96
10 6 60 34.79
H2GJ-8-1 10 5 50 83.33a 4531 4833d
10 10 100 45.58
10 10 100 54.10
SC6GI-2-1 10 9 90 9333a 7133 70.83ab
10 9 90 68.94
10 10 100 7222
SC8-2-32 10 7 70 56.67b 14.89 17.50 f
10 4 40 19.21
10 6 60 18.40
K2-2 10 10 100 100.00a 7486 74.17a
10 10 100 79.15
10 10 100 68.50
CKG#HAK) 10 0 0 0.00c  0.00 0.00g
10 0 0 0.00
10 0 0 0.00

264 FmmHRIIEAALEMNLE RIS E LK
10, 7E 7075 9 ) 1 B4 Bk g6 b, 8 An ik AR K IE
W AR IR .
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Fig. 10 Identification of artificial inoculation of

Fusarium solaniae
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