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Identification of ring rot of Dendrobium officinale and screening of fungicides

Shen Weidong' Zhao Linglin'? Wang Guorong' Qiu Chunying' Wang Xiang' Lou Binggan™
(1. Xiaoshan Agricultural Technology Extension Center of Hangzhou City, Hangzhou 311203, Zhejiang Province,
China; 2. Institute of Biotechnology, Zhejiang University, Hangzhou 310029, Zhejiang Province, China)

Abstract: In order to clarify the causal agent of ring rot, which was a new disease appeared on leaves
and stems of Dendrobium officinale in recent years, the pathogenic fungus was identified, based on the
analysis of pathogenicity tests of isolates, morphological characteristics and rDNA-ITS sequence. The
inhibitory effects of 11 fungicides to the growth of mycelium and conidium germination of the patho-
genic fungus were evaluated. The results showed that the strain TPLWO1 was isolated from ring rot dis-
ease leaves of D. officinale, the symptoms of pathogenicity test were consistent with natural symptoms
in the field, which proved that the strain TPLWO01 was a pathogenic fungi. The colonies of the pathogen
on PDA medium were initially white, floccose and then colonies grow dark green to black sporodochia
with concentric rings in the later stage. Conidiophores were hyaline, cylindrical and in whorls of 3 to
5. Conidia were hyaline, single celled, rod-shaped with rounded at both ends and measured between
5.0-7.5 um x 1.5-2.5 um. These morphological characteristics consistent with M. roridum Tode ex Fr.
The GenBank accession number of the rDNA-ITS sequence of TPLWO01 was MF939638. Its homology
with M. roridum (accession No. KX421205.1) was 100.0%. The results of molecular identification were

consistent with the results of morphological identification, and the pathogen causing the disease was
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identified as M. roridum. The inhibitory effect of kasugamycin 6% WP 1 000 times, fluopyram - tri-

floxystrobin 42.8% SC 3 500 times, isopyrazam - azoxystrobin 29% SC 1 500 times and thiophanate-

methyl 70% WP 1 000 times on mycelium growth and conidium germination of the pathogen M. rori-

dum reached 100.0%, respectively. The four fungicides could be used to control ring rot of D. officinale

in the field.
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Fig. 1 The symptoms of Dendrobium officinale ring rot, results of pathogenicity and morphological

characters of Myrothecium roridum
A HEAAGAEIR ; B: BURTEMRES R ; C: PDARTIREE LYK IEN ; D: PDATIRIE DRVE TN ; B: S ERTAE; F: 7
HflF. A:The symptoms in the field; B: results of pathogenicity; C: top of the colony on PDA medium; D: bottom of the colo-

ny on PDA medium; E: sporodochia; F: conidiophore.

22 FEENSBREEFNE

MOREE R HE b5 B ARAS SRR B S 54
1 TR LA — SOy B PR, DA bk B AR SR T TR PR
TPLWO1 FI TPLWO3 i1 T AR FE AT, 13X 2 MR TR
PRI o0 = A B F W 53 WS 55 T i 2k B A it
(R L2 dJE I A B TF AR B SRAR K R B

R RKIREE N 100.0%, 42705 5 d H R BDE s
FRITE BBAE (0 KRB, 5 B LA I IR 14 13 (/)N kL
(E1-B) M5 7 d, M TAR 40, G s . Wi%s
o DS BEEE SR N N s e B2 [ A s S e )
9 JE ), 15 31 5 I 4R TR A% TPLWO1 AT TPLWO3 AH
[F] (1495 SR A o



890 (i 7/ AN S

45%:

23 REANESFEEE

PR TE PDA 8535 3t I 25°C JA G 4510 T 15 3%
WER N A g EBAR (E 1-C) , 357 1595 5 d
ZiAn T A L C PR HES (1) 1 2 6 2 SR A Y
AL (K 1-C) , v S T g (8 1-D) o
s J5L T 3 2B 90 R VR AR AR, AR 0.1~1.5 mm, TR
B pAEMTFEIE, REE, A 3~5%08, 2K
rkda B AR (K 1-E) , To 2 Az 7 2 i, 4
R, T i K . A AL fl - Jo 6 B TR
Bl IR (& 1-F ), B A 52 b o e B S €2, 3L T 28 T
H, K/NA 5.0~7.5 umx 1.5~2.5 um., K3 3595 J5L 7 A1)
TERHE BIG IR B 5 Bk B A fHe 80
JR R e R BRI B M. roridum Tode ex Fr..
M

1 2

bp

S
L

500
250
100

24 REEMNDFEE

A3 B LAY B T Ak TPLWO1 , TPLW02 . TPLWO03
TPLWO04 F1 TPLWOS [ 3 K 41 DNA A4k , H ITS
G ITS1 FITS4 #H47 PCRY 1S, 4714 7= My e
VKIGTE S AN S PR ] WA AR S 514 38 th 24
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Fig. 2 Electrophoresis pattern of iDNA-ITS PCR products of Myrothecium roridum
M: Marker (Trans 2K Plus DNA Marker) ; 1~5: B #& TPLWO1, TPLWO02, TPLW03, TPLW04 , TPLW05; 6: ddH.0. M:
Marker ( Trans 2K Plus DNA Marker) ; 1-5: strains TPLWO01, TPLW02, TPLW03, TPLW04, TPLWO05, respectively; 6: ddH,O.
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Table 1 Inhibitory effects of the 11 tested fungicides to mycelium growth and conidium germination of Myrothecium roridum %

55 ' %%iﬁﬁﬂ%ﬂ% . . @?ﬁﬁﬁﬂ%ﬂ% .
o Inhibition rate of mycelium Inhibition rate of conidium
Fungicide L
growth germination
6% T A TR 1000 775 100.0£0.0 a 100.0£0.0 a
1 000 fold dilution of 6% kasugamycin WP
29% MEZE R T B TE5 1 500 F5K 100.0+0.0 a 100.0+0.0 a
1 500 fold dilution of 29% isopyrazam - azoxystrobin SC
70% WG B R AT 7R 1 000 F5 9 100.0+0.0 a 100.0+0.0 a
1 000 fold dilution of 70% thiophanate-methyl WP
42.8% FTA 15 T R E T 3 500 f5 100.0+0.0 a 100.0£0.0 a
3 500 fold dilution of 42.8%fluopyram - trifloxystrobin SC
25% NH MRk B 7L 7 2 000 R 83.9£1.3 b 100.0+£0.0 a
2 000 fold dilution of 25% pyraclostrobin EC
99% 45 R FIREPERYFH 3 000 K 80.6+2.9 b 30.8+1.3 ¢
3 000 fold dilution of 99% hymexazol WP
10% <15k F BRI ] IR M8 550 1 500 15 75.7£0.6 ¢ 100.0+£0.0 a
1 500 fold dilution of 10% difenoconazole WP
50% W& T FR K 53 BIORLR) 750 38.7+0.7d 32.840.5 ¢
750 fold dilution of 50% cyprodinil WG
22.4% WESE R ETE R 1 50015
1 500 fold dilution of 22.4% picoxystrobin SC 291405 ¢ 44.641.40
1 0004Z/g$§$§ﬂﬁﬂlﬁﬁfrﬂ'réﬂﬁﬁu 2 500_1%‘(& 12,943 5 24.6+1.2d
2 500 fold dilution of Bacillus subtilis 100 billion/g WP
24 WEWK IR 57 2 000 fF
2 000 fold dilution of 24% thifluzamide SC 32+0.1g 100.0+0.0a
TE K% R Water (CK) 0.040.0 h 0.0+0.0 ¢

F BRI AR R . [R5 AS R T BE ] 278 25 Duncan [T & 22 A6 5675 P<0.05 /K F- 2% 53 .35 . Data are mean-+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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RBAS 1= G 23 N JE L 2F A, b 8 N JE
A EHY) K A AR SF (2017) % 12 R e
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3 1) J 1 YR ARG o

FURT, T L i R W% 1T T By i 8 i B 1
2470, HLAR SCSCHR A AR D, R, B A5 21
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RO, PR BT Y 24557 sl B it s S CTE T , 53—
7, AR R AE 2 A SE I, BT UAE F [R] 5 3 B
PEAETTR , AT IR I (R 252505, BeAt 38 R 1E
2G50 A B R B A it AR R AR ZS IR BE R B2,
SR s AR AR AR B AR AR O 2530 o Bk B2 A7
R 44 S 256F | AR B A B R e R T RE D
DARE SAZS Tt , s A== SR A A A,
I S5 R B AT 5 AT, W5 IR 5 AT &
AR, HRH SRR BT A TS ), O R (0 A AR B 4R AT
FE, PRI R AL L A R A
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