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Initial Quantitative Study on Incubation and Development of
Lesion of Cabbage Black Spot Disease

MA Hai-xia"? ,QU Zhi' ,LIU Ying®*,LI Dan? , GAO Dong-mei , YANG Xin-dong®**
(1. Institute of Tropical Bioscience and Biotechnology,Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101 ;2. College of
Agriculture,Jilin Agricultural University, Changchun, Jilin 130118; 3. Institute of Plant Protection, Jilin Province Institute of Agricultural
Sciences , Gongzhuling, Jilin 13610034, College of Development,Jilin Agricultural University,Changchun,Jilin 130600)

Abstract: Taking ‘Baibangcai” cabbage as material,lesion incubation and development of cabbage black spot disease were
studied in laboratory and field. The results showed that the incubation period of the disease was 2~3 days under natural
condition. Temperature had obvious effect on incubation period. The higher the temperature, the shorter the incubation
period,and the incubation period was 12 hours over 30°C. Symptomatic appearance of the disease was about 4 days. The
extension period of lesion the disease was 8~13 days and different lesion had different extension period. The different
lesion extend different length,was 3. 4~5. 0 mm. The lesion extended quickly at the beginning and reached the half of the
greatest length at 4~5 d,lesion reached the biggest length at 14 d. The linear regression equation of lesion length (y) to
date (x) was concluded,which was y=1. 3827 +0. 2073x(=0. 9951).

Key words: black spot disease of cabbage; Alternaria brassicae ;incubation period;lesion extension
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PRI R DR [RARE K(T. koningid) , F E T
AP A M PR R O 3R L @ Gk KB L(T. viride) ,
I TRBBE A YT S BT AE Y B IR DE T 4R
514 . A rDNA-ITS J£31 (1938 F 54 1TS1(5'-
TCC GTA GGT GAA CCT GCG G-3)#1 ITS4(5'-TCC
TCC GCT TAT TGA TAT GC-3"),f FigEEsmAEy T
FEBAR IR S5 BRA 7B A
L2 R
1L.2.1 JREERIER
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L2.2 JRIRESBEIESR RAFIGHAL Bk
P R R A B . EEURI &R I R S TR T 4 B 7
FtEAZ AL BT 0.5 cm RIZEEE, FH 75 YoTERS T4 3 30 s,
TR 0. 120 Mk BE M FHR VW B 3 min J5 , FHTC B /K Uk 3
W, BEFN T PDA 8555 AR |, 28° CHE IR 4514 F 15 5% . 1§
KHEZE@ O, R %E DLW 24 E PDA #5575
T4t , BB RS AE Y .
1.2.3 BURMENE K. difh s 5tk iR IR
B BT 3 42 b okt 33 b 2 25 7K 95 RO E R i e B 25 FF
b DR R AU T R, B T B A TR
YAIEFRIL, B T 28 CERMNIER. BAHER
4 W EEFR WA AR R — 2 B BT, MER B R R R I .
R Rl SR B E R 5 X BE AT 4H 214y B 4% 5%
R AT FC A G325 IV 38 01E 43 B 4 2 15 S i R Pl B T B
S Ak o
L2.4 JRIRFEMEFREREESRRIENE  Haifb)s
FIBE RS 2 PDA VAR, T 28°C 5%, MR E % R B
FITE TS B 22 B B T SRR, S5 R8BS W B
AT RLRE .
1.2.5 1DNA ITS Xf#j PCR ¥ 3¢ R 54007 6B
DNA $RBCRF CTAB 8:17, 5B rDNA fy ITS XI5,
PCR #8338 54 ITS1(5'-TCC GTA GGT GAA
CCT GCG G3)#1 ITSA(5-TCC TCC GCT TAT TGA TAT
GC-3"). FMTE 50 pL R R P fT, AR &# 10 X PCR
Buffer 5 pL,dNTP (10 mM) 2 yL,Primer ITSI (10 ;M)
2 pL,Primer ITS4 (10 M) 2 pL,Genomic DNA 100 ng,
rTag (5 U/pl) 1 pL;ddH, O MR E 50 pl, KN FEF
K :95°CTRASME 5 min; 95°C AR 30 s,58°CiR k 30 s,72°C
M 80 5,33 MEI;72°CHEH 7 min, PCR Y& IENE
BRIk BT AR DNA B B, piy b 5008 58 35 D 41
UL A BR 2 B HEAT 0T, W 45 SR A Blast 344 7E
GenBank (4 P H #E 17 [RI W L X . AR 98 [R) VR Eb Xt
SR, A WRIRE NS REH TS,
1.2.6 ARBEHEBEIZEK T HE MR B N ZE N HUE RN
E ORISR ST, DL PDA bR s 5 5L, 7R R 5
1L ¥R R A3 5 RARTE K(Trichoderma koningii) |
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WA, YRR, BB T 22 R0 T SR T , S U
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FRER/NERZ (B 2) , HAAER AT 55 ) AR AE PR A A, %o
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Bl REEEMENE4+X
Fig.1 Pathogens at 4 days after inoculation
2.3 IR SRR LSRR
2K HAWRTE PDA S5 5 B 4 KkHEEZ
R EHERY RAE 3D, A RKEER, ¥R 7 dFEER
THSRPIRE , R ETE SERIE , S W) &2 B 6, J5 i
B O EZE O EAE @, B4R 0.5~1.0 mm, K4 3 mm,
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B2 mEEEMENE 11X
Fig. 2 Pathogens at 11 days after inoculation

FHERmMA L. BRNE HLTAER, 23 08R
g5, BB (B O, A 8URIK SR (B 5) s WU A G
WLER , 3 TH 4 MM /)N T €2 8, P 4 A T €65 YR T £, T
BANERLGERITE S Z T, HE 5 55 i i 10 R 4H 41
W6, WERK ERFIESF RABB/PEEE
(Sclerotium rol fsii Sacc. )FH[A] .

B 3 WEHEE PDA LR HEEISIE
Fig. 3 Colony morphology of pathogen on PDA media

B4 FRENFRARZ
Fig. 4 Diaphragmatic mycelia
2.4 rDNA ITS X PCR ¥ $# & JF 515347
DRI 257K T8 HH AW T 1 DNA AR, A rDNA
B ITS X Bl 59 1TS1 5 1T #7934, 3 xF b A
BAT RS E SR BE S 640 bp HUFFRME R BL.
FEYIIFE A5 78 GenBank R i#E4T BLAST HXT, 45 5%
B, iZF ¥ 5 GenBank F 24~ Athelia rolfsii B 1
ITS F5 { RIVRE PR e, oA 10096 (% 1. AR HE
tDNA i) ITS Jp3) ot 45 R A SAHE B H A 8 B B
R EHB/NEZ B (Sclerotium rol fsii Sacc. ) , J& A H T
T z\HN THE, D MEEEBER. AESH

BS5 BELEMHBIRES

Fig. 5 Clamp commection of the mycelia

6 FWEARRVERHMES
Fig. 6 The pathogens sclerotia section micromorphology
[ Pellicularia rol fsii (Sacc.) West. |, Bt LA % [C B KB
[Athelia rol fsii (Curiz) Tu & Kimbrough ] RKFFHA
I B FR 2 A TR /IME T .
x1 HGABRBERRERITSFISE
GenBank H148 (UL FF 51 B bL 8¢

Comparison of ITS sequence of

Table 1

the pathogen and similar sequences in GenBank

Accession Description Max score Total score Query coverage E value Max ident
JN241563. 1 Athelia rol fsii 296 296 100 3E-77 100
IN241561. 1 Athelia rolfsii 296 296 100 3E-77 100
IN241559. 1 Athelia rolfsii 296 296 100 3E-77 100
JN241558. 1 Athelia rol fsii 296 296 100 3E-77 100
IN241557. 1 Athelia rolfsii 296 296 100 3E-77 100
JN241556. 1 Athelia rol fsii 296 296 100 3E-77 100
IN241555. 1 Athelia rolfsii 296 296 100 3E-77 100
IN241554. 1 Athelia rolfsii 296 296 100 3E-77 100
JNO17199. 1 Athelia rol fsii 296 296 100 3E-77 100
HQB95966. 1 Athelia rolfsii 296 296 100 3E-77 100

2.5 RFXHE R E A HEOR

A 3 2R D - A G X B SR O, WA R
NP R A Bk GUE FRZS EAF O . X iRp 5 R 5 3
R KA TG B BT 247K 5 19 48 T R B0 o 0 okl 4 %
FRIR ISR 5 K TE MY PR AT 59 I B B 28 SR A T A s
BEEME (& 7, PRGBS A B 2258 A B, K
FEAAT 5 R A 22 U T X — X3 LA A SR B AR
B A G073 A T R 2 L R o B 22 i 2R
(F 8) 22 MRS R . R 2 W LI
H AN R AT B RR X 257K 55 3 4R 0 B 14 490 1 A7 7
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EEF B IOKEE H2 X R A0 5 ok, I
H 86. 27 % FEHLR BN, KK W kAT HI.MK%RA
HHSGREATE L, W RATEMEMRERZEUH
51. 22% B R BN

B 7 BmERAESKEEREMIRF
AR AR H2;BREH .
Fig. 7 Trichoderma harzianum and pathogen of

confrontation culture

8 WERELZER

Fig. 8 Mycelium fracture
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x2 AEABAMNG KA B EREANENYR
Table 2 Antagonistic effect of different trichoderma strains on the pathogen
REHER MR A HS MR A HL MR A H2 REAE K HEARE L
Trichoderma strain Trichoderma harzianum H5 Trichoderma harzianum H1 Trichoderma harzianum H2  Trichoderma koningii K Trichoderma wviride L
FEPL A ¥ Antagonistic index il il i m m
IMBE# Pathogen inhibitory ratio/ % 74. 56b 75.31b 86. 27a 51. 22d 63. 59¢

T B 5 R [RS8 22 5 .3 HE 4T (SAS, P<C0. 05) .
Note:Data after different letters was significant difference analysis (Followed by SAS, P<C0. 05).

3 #rHitie B2 0k
(1] 5t sz D DM, IR AR A RS H AT 1993 :1297.
P2 A BE I 4B R R e M 5 ) 2
SHRAEMEE S rDNA {1 ITS FFHI TR DI REY (37 mumim, sosss FMIML. F . F iRk i AL, 1979 645-648.
JK I 48 9 B SR B R B G 2B /N A% B (Sclerotium — [4] 54, 4R 06 G 81 0 B 160 fk CTAB it i 8k 42 B 22 IR 2 7
rol fsii Sacc.), ARBEXZKIF HARAITIRFRE P, 0y DNAUDL BILERRSESEMR, 2003,23(6). 7275,
HORE H2 SRR LA B s g e SR BRI
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SR X R R AR LR, T [ % meek. AmmBIsl]. KRR ERI, 201101422,
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Identification of the Pathogen of Sclerotium rol fsii on Betonica officinalis and

Screening of Antagonistic Trichoderma Strain

LIU Wei, LAN Zu-zai, YE Yun-feng,JIANG Ni,LIU Li-hui
(Guangxi Botanical Garden of Medicinal Plant, Guangxi Medicinal Resources Conservation and Genetic Improvement Laboratory, Nanning,
Guangxi 530023)

Abstract: Taking diseased plants of Betonica officinalis as experimental materials, the pathogen was identified by
pathogenicity test;the types of pathogen were tested by the way of morphological identification and ITS rDNA sequence
analysis ; the antagonistic strains had been screened by confronting cultivation on PDA plates. The results showed that the
pathogen of sclerotiniose on Betonica of ficinalis was identified as Sclerotium rolfsii Sacc; among the five tested
trichoderma strains, Trichoderma harzianum H2 had the best control potential for controlling the sclerotiniose on
Betonica of ficinalis ,its antagonistic index and control efficiency were II level and 86. 27 %5 , respectively.

Key words: Betonica of ficinalis ; Sclerotium rol fsii sidentification of the pathogen;antagonistic trichoderma strain;screen
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