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Identification of Red Crown Rot of Soybean Caused by Calonectria ilicicola

Zhejiang Province, China
GAI Yun-peng, HUANG Zi-lin, CHEN Hao-hao, ZHOU Qiao-li, MA Hai-jie, LI Hong-ye

(Institute of Biotechnology, Gollege of Agriculture of Biotechnology, Zhejiang University, Hangzhou 310058, China)

Abstract: Red crown rot (RCR) is one of worldwide fungal diseases in soybean [ Glycine max (L. ) Merr]. It causes yield
loss and seed quality deficiency seriously. The objective of this study is to identify the pathogen causing stem rot on soybean in
Zhejiang province, and to provide an IPM strategy for disease control. Typical symptoms of the disease were red discoloration
at the base of the soil line with numerous reddish perithecia on the lesion surface. Diseased samples were collected from
Tonglu County, Zhejiang province and ascospore suspensions were placed on potato dextrose agar ( PDA) plate. One repre-
sentative isolate ZJHZ01 was chosen for morphological and molecular study. Pathogenicity was verified by conidial suspension
inoculation on the basal stems of soybean cultivars. The colonial morphology was basically white, and the colonies tend to
change into brown. Numerous yellowish-brown microsclerotia and chlamydospores were consistently formed on colonies. Or-
ange-to-reddish perithecia had formed in old cultures of PDA, V8 and carnation leaf agar. Based on the morphology and path-
ogenicity analysis, the strain ZJHZ01 was primarily identified as Calonectria ilicicola Boedijin & Reitsma. In addition, the
molecular identification of representative strain ZJHZ01 was conducted, and the TUB, HIS and EF-1a gene were amplified
and sequenced and compared with sequences deposited in GenBank. The NJ phylogenetic trees were constructed by compari-
son with strain ZJHZO01 and reference strains. Comparing with other known Calonectria sp. in GenBank, the three genes of
ZJHZ01 shared high sequences homology with GDBLO1 at a level of 99% similarity. Identification of the pathogen was based
on morphology of colony and conidial, pathogenicity and phylogenetic analysis. This is the first report of red crown rot of soy-
bean caused by C. ilicicola in Zhejiang Province, China.
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KE[ Glycine max (L.) Merr | J&3 ¥ 5 2 AR
BHMZTAEY, & & & RN oK S YR
PR R EANTA TG A EE A, KRG
WA 1 2 2 PR AR, AR T AR 2 O 13 5 h?
HA WA DR (0, 322 DR R & R 5
FAKE " B R AWK, K
FH G5 B N 2 K KR
WL AR R 5L WK 32 B AT 56 %2 W [ Peronospora
manshurica (Naum. ) Syd. | RIHNK ( Glomerella gly-
cines Lehman & Wolf) | JK BEJ5 [ Cercosporidium soji-
num (Hara) X.J. Liu & Y. L. Guo ] .48 ¥E5% ( Myco-
sphaerella sojae Hori) | B2 BT (Alternaria atrans Gib-
son) EETENRE [ Cercospora kikuchii ( Matsumoto & To-
moy. ) Gardner | FiZ55% ( Fusarium oxysporum f. tra-
cheiphilum Snyder & Hansen ) . 45 % ( Phakopsora
pachyrhizi Sydow. ) . 20 B M B 25 9% ( Pseudomonas
glycinea Coerper ) FlIZ2 M 755 25 , X S5 T K A= %
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W2 T4 50 RO B B KK, O AT, B
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THESTHCELE 2 mL KR ELOE T, BT Hory 72

FC,MA 1 mL JETR K, il )7 96 7 2 P TR B R
MAEEB A EL 100 WL A ZE 1 mL JCp K H il 46
FRIP R . NGB R 100 L Jin
AZ 1 mL TR, A B PR = B
53 NS -2 7 VR S SRR B 200 WL, B 57 Uk A
FIRIN S50 pg-mL B ERGEEE F 1 PDA iR I
FUARIE T, 7E 25 CHHIRIT FRARH IR 3 d J5, WK 3¢
FE LPRIBCRTE VR, e B 2B PDA SFIIL, AR 45 (1 B
BRI AE T PDA 345 R, & 4°C vk b 6 A7
#H.
L2 EwHENE

A0S P TERTE V8 5537 2L | 25°C 53R 14 d,
PTG K Bk F 40 A 4, B i vk B 1 x 10
A emL ™ R4 A AR TE . TG T R TC A
Fh 255 Al 30 d Ay {3 R AR R (KR R A v
37) ZEILF AN 5 mL- kT SRR 30 Rk
T DAESHEKAE T, A A AR E TR E
B ROREE 16 ~28°C W EE 65% ~85% , R
ORI SFAERN R AR I R IE . AL RS,
IR b P53 B 0 S A
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723 ~4 d, IR R T 22k, KT )5, R A CTAB Jr
1 HEER DNA
1.4.2 PCR ¥ ¥A4=nl 5 FIH5IY T1/B2b §
B-tubulin 3L (TUB) ,B14) 551k T1:5° -AAC ATG
CGT GAG ATT GTA AGT-3’; B2b:5’-ACC CTC
AGT GTA GTG ACC CTT GGC-3”, | CylHIS3F/
CylHIS3R 41420 7 [ Histone LR (HIS) , 5455
k CylHIS3F ;5 -AGG TCC ACT GGT GGC AAG-3”
CylHIS3R ;5 -AGC TGG ATG TCC TTG GAC TG-3"
FIF] EF1-728F/CylEF-R2 4" 1 4 {1 A F 3L A ( EF-
la) ,BI¥F %4 EF1-728F 5’ -CAT CGA GAA GTT
CGA GAA GG-3” ;CylEF-R2:5° -CAT GTT CTT GAT
GAA (A/G)TC ACG-3 ")) PCR{KZ K 25 pL, 1
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1,10 x buffer (Mg’* plus) 3 L, dNTP Mixture 2
pL,EX Taq polymerase 0.3 pl,10 wmol-L~" primers
# 1 wL,DNA Bif 10 ng, K ddH,0 #pE 25 ul.,
B-tubulin FEPR AP 18 2544 5 96 °C Fii A5 2 min ,96°C
15 ,55°C 30 s,75°C 35 s, 3t 35 NMER, fizJ5 75°C
FEAH 2 min, HIS FEHH EF-1a 93758 14 75 94C
AP 2 min,94°C 30 s,55%C 30 s,72°C 60 s, 3L 35
MBI, e T2°CIEMH 7 min, PCR §734 79 H] 1%
BN WEEE I L VR I S, 326 ZE A0 N B R A )
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TP B B ZE ISR AR (] La) , ZRFEER R R
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REHg 100% o R MR ERIRA WG M KAk
IR -5 B0 PR DR AT — B0 DA A Ak 25 2 30
{189 A T2 70 g 8145 A T R R i A IR A 4
TR A AR B T, A5 AT E I 0

a s HERPOR ARR A A2 80 5 b - R K SR PR A 25 3 00 1 LA (O B

a: The leaves turned yellow after inoculation of strains ZJHZ01 ;b: Reddish brown lesions girdled the basal stems.
E1 SEEK ZIHZ01 EXEEEMA EEER
Fig. 1 Symptom of inoculated stems with C. ilicicola strain ZJHZ01
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Witk ZIHZO1 7 PDA W) A 22 0 H (0, B
JCRE B (5, BRIV PR BN, BB, T d R AR B
W%, ARG O TP G RPN, B AR (K
2a) o i lsinl 7 A R R AE A, B, TR (8, I B
(K 2b) o B 22k n] ST A 2048 (B0 A%
(K 2¢) . ZHRE M FIZH A, PDA B IR B SR
30 d JR RIAE U/ T4 . 1 V8 B FREE LR 22
KA, T v 2 AR, 55 M A i, A AR
2,21 dJR BRI (7458, 15 CLA Figrdk
3557 28 d JE RIVE O R B9 547 (181 2d) o
IR IR, O = O 3, A A TR

T 4 7 £ 240 BRDRRCAR , A 6 A5 R o 4 A [ BRoAR
W, AT RAIE, N E, T, 1 ~3 40,20
34rk,40.7 ~68.0 x5.8 ~8.5 pm( & 2e), F
PLFCRELT (0, W ERTE , 32T HLAS , 220 ~ 450 x 120 ~
300 pm, B2 SE AT LK B 13 DAL T Y, AR
Bk, BN, N 8 DT, FRTIRIE,
it , M, Miom s, 1 ~ 3 AR, 32.2 ~
54.0 x4. 1 ~7.2 wm (& 2f) . A8 B Bk 008 A4
AiE, Z BESCHRXT C. ilicicola WIRFIETR A , #1510 2 B
% ZJHZ01 &350 k¢ ( Calonectria ilicicola Boedi-
jin & Reitsma) ",
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a: 7B HIbk ZIHZ01 75 PDA i3tk (7630, BT A0, 8T ) s b RIS s o BRI d . 74852 e 00
5 FRIEF
a; Colony on PDA of C. ilicicola strain ZJHZ01 (left surface side, right reverse side) ; b: Chlamydospore; c: Micro-

sclerotia; d: Perithecia on the Carnation leaf agar; e: Conidia; f; Ascospores.

2 XREABBRSBERHESEE
Fig. 2 Morphological characteristics of C. ilicicola strain ZJHZO01
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XA R ZJHZ01, 43 5|43 TUB (HIS F1 EF-
Lo 3t 3 AL LB AR P81 o e 34 r= A 7
[ SEALFTIT , 43 31 3k A5 600,451 i1 499 bp (1)
AT R B o i BLAST J351 — 3 XK 2, 45
REW 3 B bR ZIHZ01 52 F i 255 (C. ilicico-
la) T #k GDBLO1 ( TUB: GU073284 ; HIS:J(973140;
EF-1a:JQ973174) 4% J¥ 5 M AL 35 99% L) Lo 7]
GenBank 232 TUB HIS 1 EF-1a, {8338 FF 3| & 55
4351 KT943520 (KT943521 F1 KT943522, #R¥E I

T I TR T SR 20 P 5 DA B 1 4 2
T BEHTTTAR A 0 K L 21 5 8 s TR S S A B T
7r57e (C. ilicicola) o

2L FIH] MEGA 4. 0 B4R H] NJ ¥R N7 &
GLREM, R R B ZIHZ01 55k [ AN 7] H 3
A8 BN R 2 AR C. ilicicola T MRARFRAE R —
ARy b, Horb ZIHZ01 57 2R 45 B T i
HAYKGLEE R C. ilicicola 1k C-GDBLO1 [/] &
Pedrn (1&13) .
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Fig. 3 Neighbor-joining tree illustrating relationships of C. ilicicola strain ZJHZ01 and Calonectria sp.

ROZLL e 6 s 70t R f 2 R = X, 4G H
A ik E S E A HGE . C. ilicicola AT {R Y6
(Arachis hypogaea L. ) , 5| #4164 B J8 %5 ( Cylindro-
cladium black rot of peanut, CBR) 12 HE 2007 4F,
T FEPH B A PRIE R 11 51 AR N R T ) i 45 A
WK A E AR Y 40 5 h o TEIZRR P 44 s fd Y
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( Cylindrocladium parasiticum ) [13] SEAR R IK
PRI, FLTA KA W) A 44 ¥ D)) R 48 S R P
(1) FrofT BB 43 A 44 3 C ilicicola TG4 Wy B
L T A E AR, 8 C. ilicicola 51 E M 4EA:
RSP  (H R R R 5 R KR LR
o 7 UL TR E R T, i R A

7 H 5] 2 VB 0 48 7 I, R 237 % o T 25 8
( Neocosmospora stem rot of soybean) 55 £1 7 J& i
BOMEIX 3 o R R 2R 58 TR 25 8 o 14 D2 1R kORI

7575 ( Neocosmospora vasinfecta E. F. Smith) , H LY
E RIS R M B A A 3, 2R R A 2 AR )
VRIS - DA Y Y LR RS E
N. vasinfecta T & T MG ERIE , C. ilicicola 3% 11
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