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Abstract: [ Objective | In order to clarify the species and biological characteristics of Magnolia denudata
anthracnose in the campus of Jiangxi Agricultural University, the leaves of Yulania denudata anthracnose with
typical symptoms were isolated and identified, and the efficient chemical control agents were screened to
provide theoretical basis for the prevention and control of anthracnose in Yulania denudata. [ Method ] The
pathogen was isolated and purified from the diseased leaves of Magnolia denudata by tissue block separation
method , and the pathogenicity of the five representative strains was determined according to Koch s rule,
and the morphological identification of the pathogen BTJ3 wasconducted.ITS, CHS-1, ACT, TUB2 and other
primers were used for PCR amplification and sequencing of pathogenic bacteria.BLAST homology comparison
analysis was performed in the NCBI database , and MEGA 7.0 software was used to construct a multi-gene
sequence phylogenetic tree for molecular identification of pathogenic bacteria.The biological characteristics
of the pathogen were determined by mycelial growth rate method , and the indoor virulence of the pathogen
was determined by drug—containing plate method. [ Result ] The lesions of anthracnose on Magnolia are
round or irregular. They are dark brown in the center.In the later stage, the lesions expand and turn dark
gray , with black edges and a yellowish—green halo.A total of 5 strains of Colletotrichum were isolated from
the collected Magnolia leaf samples. According to Koch’ s rule, the strain BTJ3 was identified as the
pathogen of Magnolia anthracnose.The colony formed by the pathogen was grayish white in the early stage,
with developed aerial hyphae, and grayish green concentric rings appeared in the later stage.The conidia were
oblong, measuring 8.7-19.5 wm in length and 3.45-6.36 pwm in width, unicellular, with bluntly rounded ends,
transparent and without septa.The appressoria of the conidia were irregular, ovoid or spherical, light brown to
grayish—black, and measure 7-10.8 pwm in length and 4.2 — 7.3 pwm in width.The ITS, CHS-1,TUB2 and ACT
gene sequences of strain BTJ3 were submitted to GenBank, and the obtained sequence accession numbers were
PQ225996, PQ243288, PQ243289 and P)233290.The phylogenetic tree constructed based on multiple gene
sequences showed that that strain BTJ3 clustered into the same evolutionary clade as Colletotrichum siamense,
with a bootstrap support value of 93%.The pathogen of Magnolia anthracnose in Jiangxi Province was identified
as Colletotrichum siamense by morphology combined with phylogenetic analysis of multiple genes (ITS, TUB2,
ACT, CHS-1).The suitable temperature for the growth of the pathogen was 20-30 °C.The optimum pH range
was 7-9, mannitol and peptone were the best carbon and nitrogen sources, and the alternating light and dark
environment was beneficial to its growth. The results of indoor fungicide screening showed that 80%
carbendazim WP had a good inhibitory effect on Colletotrichum siamensis, and its ECs, value was 0.28 pg/mlL.
[ Conclusion | The pathogen causing anthracnose of Magnolia denudata in Jiangxi Province was first reported to
be Colletotrichum siamensis. The biological characteristics of the pathogen and the best chemical control agent
were clarified , which laid a foundation for the scientific control of Magnolia anthracnose.

Keywords: Magnolia denudata; Colletotrichum siamense; biological characteristics; multigene joint

analysis ; fungicide screening
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ITS1 TCCGTAGGTGAACCTGCGG
ITS [26]
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TUB2 (28]
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Tab.2 Concentration of fungicides

2524 MR/ (wg-mL™)

Drug name Test concentration
20% Mk - FIRIE 20% Pyraclostrobin+Epoxiconazole 25 12.5 6.25 3.13 1.56
80% .75 % 80% Ethylicin 32 16 8 4 2
70% 1RFRBE 70% Metiram 700 350 175 87.5 43.75
40% A Bk H FME 40% Difenoconazole 50 25 12.5 6.25 3.13

5% CLEEE 5% Hexaconazole 12.5 6.25 3.13 1.56 0.78

70% W ZEFL 52 70% Thiophanate—methyl 87.5 43.75 21.88 10.94 5.47
80% Z T % 80% Sanmate 3.2 1.6 0.8 0.4 0.2
40% 5T M 40% Boniconazole 200 100 50 25 12.5
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: A USSR, S | A
A BRI E 2R3 B A e I R 220 A5 C o4 M R B 220 s DA R 220 e
A:Naturally diseased Y. denudata leaves; B: Leaves of Y. denudate in late stage of disease;
C:Inoculation of diseased Y. denudate leaves; D :Healthy Y. denudate leaves.
BT 22BN A AE AR

Fig.1 Symptoms of Yulania denudate anthracnose disease
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PR S AT HE . B ERARINES , & IS A T ( 2B) R KM RDE , S, Wi B3 , 375 W R e
K/NH(6.7~19.5) wmx(3.45~6.36) wm; 53485 & HUAFLNIE | 51 FE s30T | debr 0 2 KR, K/
$9(5.1~10.8) pmx(4.2~7.3) wm. ARITEERHE, W20 %08 BXTE bR BTI3 &S HAH R C. siamense

A TERRIESCIA ;B 73 A 905 Co A0 E FL TG s D < T 22 36
A :Positive and negative sides of the strain; B: Conidium; C: Conidia appressoria; D : Hyphae appressorium.
B2 22 BRI S B B A RFAE

Fig.2 Morphological characteristics of anthracnose pathogen of Yulania denudata
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PQ243288 ., PQ243289,PQ233290, T ZILHIFFIMHE N R G kK B WL R B/, WK BTI3 5 C. sia-
mense DJ—11 R F[al— A3, H3ZRR R 93% (F13) . L34 WL S RHE R > TAE W) 4 58 e 45 5 M
51 22 BN R JE B 28 N C. siamense .

98 | Colletotrichum fructicola HECI14-6
20 + Colletotrichum fructicola ZLJ3-4
4 { Colletotrichum aenigma JSC-2
ofl' Colletotrichum aenigma JYSN-2
Colletotrichum alienum ICMP: 12071
35 Colletotrichum camelliae GZYQ-2016-01
Wh Colletotrichum camelliae YN16

79 ! Colletotrichum camelliae FWY43
2 [ BIT3

o' Colletotrichum siamense DJ-11

100

Colletotrichim aeschynomenes PPDU28A

67 sol- Colletorrichum tropicale TARI-F217120
Colletotrichum liriopes CORCS1

Colletotrichum truncatum CBS:151.35

Colletotrichim liriopes DHHL62

Colletotrichum spaethianum CBS:100063

Colletotrichum circinans CBS:117546

Colletotrichum anthrisci CBS:125334

Monilochaetes infuscans CBS:869.96

—_—
0.10

K3 BT ITS .CHS-1 . TUB2HIACT JEEA R M HE n R 55 & B b
Fig.3 Phylogenetic tree was constructed based on the combined sequences of ITS,CHS-1,TUB2 and ACT genes
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252 ABIBZAEKG A

BTJ3 [ B 2278 3 RGN BE R 3R AR 1K, (L Z I i oA K oR g W E 22 5 (| 4B) . Hipr,
12 WG R 12 WERRS 25 0F T BTI3 B 24 KBt , 6 d S BEVE BLAR R 7.47 em, B 35 5 T HAWOE RS F TR
SRR 224K HAR . 24 hd YERE A AN 58 4 PR AR B R 1R 22 46 K HAR 5300 6.70 em .6.27 em, —F A JF:
Jo i 25 7 (P>0.05)
253 pHHLAKNHH

BTJ3 7E pH{E 4 4.0~11.0 (U 55 F 5 Bl N 4 e A= 4K, 76 pHAE b 4.0 AT 11.0 B, TR 22 4 KR 2218, (UH
5.30 em, £E pH {2~ 7~9 I A= KB, T 7% B4R 6.10~7.00 cm, Hodr, pH {H Ky 7.0 i 7% B AR K, M
7.00 em (&1 4C) , £5 4b P [E) 25 S AN B d  (H dd 258 T oA pHAE 25 P22 4B K A2 . 4 pHA{E N 10.0~
11O}, F 22 K RS PR SLTE b e st 200 T, BTI3 W ZAE 1E % A48 K, 78 R 1 5l 2 7
PEZAET B 22 A 0 52 B3
254 BEMNAZAEKG A
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Fig.4 Biological characteristics of anthracnose pathogen of Yulania denudate
255 EBIRNBLEKG A
PSS TR IR 26 AF R BT 3 BRRR A I DL AT 5 E 25 53 (TR 4E) o BTU3 TRRAEAS TR IR I A 155 L
T2 K AZBL AN 5.80 em, HAA TR ZZAA . TEGSIN T BRIA A ARG IR Ik B 22 B % A K, <UE
PR 22 23R, S . TR INH 88 B R IR, BTI3 Bk AR K et , 6 d 2B K B4R 7.80 em, B3 i THA
JURMBR IS I s TR B b R 2228 KR, HRVR LR, TR 225 5 . LU BN 22 ZE R 4 1 ik



5513 TR — R B 22 SRR U S 5 BT 271 - 113 -

TR, TR 225K EAR 530 7.30 em . 7.20 em, F I EME 2R MELZR , DUARERT AT % P JE # hy
BRUR N, B 22 A0 K 08, 74 ELARIR T 6.20 em, HAH TR JC B 38 22 55 85 Hofth JL R Bl J5 8 fin st
TR 7 LA AH LE , e R 22 5 o U H S8 e 53 ' BT 3 TR T 22 2E K A ik UL
256 FURMALAEKG YA

BTJ3 R AE 6 B [ R A 0 iy 1% 752 3k X REAE K R R IR A Inxd BTI3 B kAR K 2 2o
WEMEZES (K 4F) . RN E AR R IR, BTI3 B9 K &R, 6d (B 4 K HARA %) 7.60 cm,
HEAES AR 2, B35 T HA LR IR R R i b w2 A K EHE . HOBRInAERE JRER
FBERER R A RIERSE T, T 224 K AR5 518 7.40,7.00,6.80 emo FETCRIEIN IR ZE T, T8 #R A
REIEH AR AR RS, 6 dUH 5.40 em, B A W 22 ILFR B, B 2280 e, 20 i W TR 224
K e 18 Y U R R N R RR B, BT VR B N 2.30 em, B R T HAW A TR A N Y B 35 5L . LI
JH 2 R 3 L BT 3 TR T 22 2E K A AU
2.6 ARREFIFEENSHNE

TEAAE IR B 152 A [ M B2 9 [N, BT 3 TR T 22 26 K 180 32 BIA [ R B (g 4 i) o AR A ] 3%
AR A AN [ B2 0T B3 1)1 SA7 4170 o 23 1Y) JL (BRI 245 70 v B A YR 5 A 7 [ml 0 434, 5K HR B g Il )3 5 AR
LN HE (EC,,) , 45 BRI 3.

3 SHLFFIN E 2R E R RN ER

Tab.3 Inhibition of 8 chemical fungicides on anthracnose pathogen of Yulania denudate

PNl A7 mH AR PR/ (ng-mL™)  HoE REL
Fungicide Regression equation EC,, R
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