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A noteworthy fungus Diaporthe novem on soybean imported
from America

ZHANG Ying', HU Jiaxu', TENG Shaona’, LIAO Fang', LUO Jiafeng"

1 Animal, Plant and Foodstuffs Inspection Center of Tianjin Customs, Tianjin 300461, China
2 Technology Center of Chongqing Customs, Chongging 400020, China

Abstract: A fungal strain MDDS57 was isolated from soybean seeds imported from America by
conventional isolation and culture method. Morphological observation showed that the strain
produced pycnidia and a lot of a-conidia and B-conidia on PDA medium, but there was no
teleomorph stage. ITS and fef7a gene amplification and DNA sequence alignment indicated that
the sequences of the strain were the most similar to the two sequences of Diaporthe novem
deposited in GenBank with 100% identity, and the strain was clustered with the strain of D.
novem. Koch’s rule verification proved that the strain infected soybean stems and leaves, forming
typical Diaporthe symptoms. The isolate was identified as D. novem. This is the first interception
report of D. novem from American soybean at Tianjin port. The pathogen is similar to D. caulivora,
D. aspalathi and D. longicolla, causing stem canker and seed rot of soybean and bring about serious
damage.

Keywords: Diaporthe novem; morphological characteristics; sequence analysis; pathogenicity

Diaporthe novem J& T3] Ascomycota,
% 5¢ B 4N Sordariomycetes , [A] JE 5¢ H
Diaporthales, [0]J#5¢F} Diaporthaceae, [0]B:5C)E
Diaporthe, HIGHEN Bt A Phomopsis sp.9 (van
Rensburg et al. 2006), E5/"EEEFREHKE
JE T 2B A D. caulivora . K 5LFG )7 22519790
W D. aspalathi F K G #2585 Fh &8 & D.
longicolla H R IR, Hirp oK 2 by 25159 9 1
HR 5 J7 2515t 97 T B 9 A [ S Al
PEEA FAEY 4 5%

D. novem 5.t Santos et al. (2011)1FE= Ay
%, WA ORI N %0 A A R F (Diaz et al.
2014) . 75 % #V.(Santos et al. 2011), 7 KF
(Rekab et al. 2004; Dissanayake et al. 2017;
Guarnaccia & Crous 2017). #]j%jF (Santos et al.
2010) ., Fg3F(van Niekerk et al. 2005 ; van Rensburg
et al. 2006)F1 K AF]F.(Thompson et al. 2018)%5
%A i . 16 K 5. (Santos et al. 2011 ; Petrovié
et al. 2018) ., [1] H %%(Rekab et al. 2004; Thompson

et al. 2018). itk (Diaz et al. 2014; Diaz et al.
2017). #i%j(van Niekerk et al. 2005) . &A% FHFy
(Guarnaccia & Crous 2017)3F FELTFAEY), 5 [Fh
FRRSZIERS, R EATUR . XSS ER
1E(Santos et al. 2010) . FFIEZ1 %% (van Rensburg et al.
2006). piERFRHIHER (Dissanayake ef al. 2017) I
AorEor, FRE MR WARIE

2019 4F 8 H , Kl X shia W 5 & S A
Hh s A ) A 5 S B 3 NI B SR IR K b
FEFRARAS T 1 BREE{RLE] B 5T &8 R bk MDD57,
XPHIFRE TIEABESY , JFaEAT 1 00 F0 3o 1
ME, #EZWE A D. novem, UK 45 R4 E
wmr.

1 MREr%E

1.1 #R

HEHAFESL A 2019 45 8 H 2|+ 136 E R K
SR SoR I T AR R AR 3 R 0 f
RGN
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1.2 753%
1.2.1 REEMNS SEF

YRR . W AERBERR S, 1% AR
PR EE S min, KEKME3 W, 25 CTF
PRIBESFE 24 h, 20 CUK 24 h, ‘B PDA Hi3edk
[, 22 °C 12 h RIS SEHEASE G IR 5 d e ey
FREER, WA BEETE ] PDA 4iifk. xtalifb Bk
K, CSRIETERHE, M BT IR S RN
1.2.2 DNA $2El. PCR ¥ 500

SO AT BT, AR 7 d Ao h, BUE R
W2z, AT IS, A R BT
A (5[ Qiagen 23] Dneasy plant mini kit)$H
DNA. PCR ik B F 5[4 ITS4 F1 1TS5
YT ITS F B 1(White er al. 1990), RH5 )
EF1-728F F1 EF1-986R i#17 tefla i Bty 4 (Carbone
& Kohn 1999), 2 XF5|¥ A TAEY) TRE( L)
JBA A BRI A6 e EART W) 80 B S A7 L
# 1. PCR RNAR SRR 25 pL, 45
EmeraldAmp MAX PCR Master Mix (2x Premix)
12.5 uL; ddH,0 9.0 pL; 5[#)4% 1.0 uL; DNA
FEAR 1.5 pL (30 ng/pL),PCR AKX 1 TaKaRa
ONFEV AR PG PR 28 2. 0%B IS BIREE I AE 1 XTAE
eIk, BT IS, TR T A
Wy T AR T8 e A PR 28wl A6 s il 1 o
123 FILENFIRGLZE T

FIF DNAMAN 8.0 S 44X A5 1) 3 51)
PEATEETD s ) A R IR H A 4 A R BLAST
(Basic Local Alignment Search Tools) T.H(http:/
www.ncbi.nlm.nih.gov/blast/); J# L5 LXK H

=1 5IMFYI KRR

Table 1 Primer sequences and PCR conditions

Clustalw 2% (Thompson et al. 1994), W FH]HK:
JEATE, W RAREEICE X B i MEGA 5.0 &
J¥(Tamura et al. 2011)#47HeX}, DL Diaporthella
corylina CBS121124 b A HF , R H 4B % 1%
(neighbor-joining method, NN)HJERGE LA T
B (Saitou & Nei 1987), HEFT 1000 YK E kLA
RGBS
1.2.4 BURMENE

Koo B alifb )5 s R 4% 2 PDA 557 5E,
T 22 °C 12 h BBE OGRS FR 10 do BREURTVE
HIE R R AT, T JCRR K o A 70 T
TR, TFIEEEEZ R 13107 4~/mL.

EFHH G 3 PR R S 408, FH 70%I0
FEXTH T e SRR T . iR
EERIEEERN > AT TR, 2RISR AN 57k
PR i 22 PR A K AR S5 1 1, O
1d, BT 2022 CMAERKMES, [FHEEICH K
2 EXTR, HBUERIG , XA R R R
I (RS L SUHEA T D TR 4 5

2 HEREHM

2.1 TREBEF R SEYFHIE

itk MDD57 7E PDA 53758 |, V&R F50)
WP, Wk, 808, SRS, Wikt
Rtk , 555 1 2 BRI RS FR L, SR e
A R AR MO B A R SR R 3
i, BTG R AR K, R
RS (o K B (K 1A) 5537 2 A4, HITER

FFo 5lwark slEsl S %A
No. Primer Primer sequences (5'—3’) PCR conditions
1 ITS4 TCCTCCGCTTATTGATATGC 94 °C 3 min; (94 °C 30 s, 58 °C 30's, 72 °C 30 s) 35 cycles;
72 °C 5 min
ITS5 GGAAGTAAAAGTCGTAACAAGG
2 EF1-728F  CATCGAGAAGTTCGAGAAGG 94 °C 5 min; (94 °C 455,52 °C 30 's, 72 °C 90 s) 40 cycles;

EF1-986R  TACTTGAAGGAACCCTTACC

72 °C 6 min
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[T U 935 e =% A s M T < e =% R e 7.3 0
2, AT DL A A0 B (8] 1B). 43
A, o, &Y. o BRIEFYEEE, P
U A B, JoRRE, A 2 MhER, RN
6.0-10.0x2.0-3.0 um, V¥4 7.0x2.3 um, B B+
NREPIR, —omE SR, KNy 25.0-36.0%
1.2-2.0 um, “F1429.6x1.4 um (& 1C).

MDD57 7£ PDA EHIEE R EL L ZSHHE

A: PDA K53 7d 5% ; B: AEMRTFHE; C:
o FUAMEHIF A B R EHLT

Fig. 1
strain MDD57 on PDA. A: Colony on PDA (7 d); B:
Conidial drop; C: a-conidia and B-conidia.

% 1

Colony and morphological characteristics of

2.2 ITS F teflo FHIELATLER

¥ MDDS57 ) ITS FE[H 74515 NCBI Mk
GenBank HAHCF43E1 T BLAST Hoxt, 4555
N, HY5 D. novem (&5 . MH299960)F1 D.
helianthi (&35 : AJ312366)IALLE R 99%,
Wk ITS M N fER £ MDD57 A Diaporthel
Phomopsis J& .14

itk MDD57 1) tefla 5K 751 BLAST %%
Bn, HY5 D. novem (B35 . MH025961 .
MH025962)F LR 100%
23 ERZELESW

FET tef 1o FE R P A R G L T sk
L 2, FraJLAF A ST 4352, MDD57
5 D. novem B N—3Z,
24 HRMNELER

MDD57 /K E 5 d 224 IR &9 o A4
P Ao o B A (i B, 5 T e A L B
BB, KOG A 2RI A AR 2, Bk
SR BB EIREE(E 3). R 15 d e, PR
2, FAEIET . ARIERTRRECIE I, I
RIFHEROL PR AT BRTR, 315 5 MDD57 JEA&F
teflo SEH 75— B B RE

98 1 Diaporthe perniciosa MH925321
100 [Diaporrhe perniciosa MI1923320

73

Diaporthe vaccinii KC343949
921 Diaporthe vaceinii KC343954

99 | Diaparthe aspalathi DQ286250
Diaporthe aspalathi AY339353
Il

ATATAO

91 i Digporthe caulivorad HM347691
97! Diaporthe canlivora KC343771
| Diaporthe sclerotioides KC343919

100 | Digporthe sclerotivides KC343920
73 ﬁ Diaporthe novem KC343883
100 1 pigporthe novem KC343882

MDD37

100 | Diaporthe longicolla IF461469

61
Diaporthe longicolla JQ69T858
55 Diaporthe helianthi KC343840
99 ' Digparthe helionthi KC343841

0.1
& 2

Diaporthelia corvling KC34373()

HTEEREERE MDD57 RIAXMAR tefla FFHIRAMEENENARGLEWN

Fig. 2 Phylogenetic tree generated from tefl/o sequences of Diaporthe novem strain MDDS57 and related

species based on neighbor-joining method (NJ).
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B3 E¥k MDD57 #EMAELE 7 d FHEIR A, B: RSB0 I8, C, D: Rt

TR (R AT B S 0]

Fig. 3 Aurtificial inoculation symptoms caused by Diaporthe novem strain MDD57 on soybean seedling in
7 days after inoculation. A, B: Crinkle spot of inoculated leaves and uninfected leaves of experimental control;
C, D: Brown streak of inoculated stem-base and the uninfected control.

3 Zw5itib

3 30k 5 [ DR RN ¥ Hhon] BE T AR AT 40 B
afifk, . IFMEE . SR LBORTEINE , B
LW ELF RN Diaporthe novem ., 7] JRE5¢ J& EL A
UARE P93 55t BR1 R oA A= 81 9O A7 78 T Bl vy it
A 2R R R, sUE AR R SR T
&R0 AF WA 2 (Murali er al. 2006 5
Garcia-Reyne et al. 2011; Udayanga et al. 2011),
)z AR RIEREEE T E, &
JEh i — SR R B A FH AR TR
(A N RS I [ BB A R e v AR 44
) A 5 R BRI SIZE ARG, 2
ARG ZEBZWE D. caulivora . KGR 28
B D. aspalathi . 7] H 222X 50506 # D.
helianthi, S JEE D. perniciosa FIH B
JEIREE D. vacciniic UL, XFEECIEAFFPZE
FLA AT A2 S e

416 EYIFR

) e 5 [ R A A . 25t F 28 15t
Y, FBRE - RAEDE NE, A ES
P2k (Backman et al. 1985; Fernandez et al.
1999).D. novem 5 HAE LRI K by 28 700 B
D. caulivora., KM JiZEB7WH D. aspalathi
ARG S FERGH D. longicolla BITEASFFIE
BOMARRL, BT, FXTILRNR A EE 5T s
RN, JEAS b F 2R R = IE f o R T IE
BHRX (R 2)o

) 8 5¢ J| L RE S REABR , Br LR B
A RFAE FRE 552 R DA X 2 2E A7 o o 4R
(BLAEF4E 2016), AP0 K H 36 H AR DA
i o3 45 B Y 8] JAE 5¢ J& Tk MIDDS7 132
D. novem, 53+ b FEARIE teflo He A ¥ 515347 o
wEiEH, ITS EEHBA K D. novem 5IHik
AR AER DX o0 FE K o X TR AR, FRATTAT LA
% 8 1TS BLN i e 2))E , 753518 B i —
B EFIRD
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*TF D. novem [MJfii44, van Rensburg et al.
(2006) N THAH AL JE R B AR LL A5 Ar 5 31 1 K
Phomopsis, W XBEAMERE LT T,
TP HeAir 44 , 4E2E van Niekerk et al. (2005)F) %
S R85, BHIRCH Phomopsis sp.9, Novem &
PLTCHCF 9, Santos et al. (2011) T8 % Hu VK
A EENZATE, JER I T Diaporthe novem
J.M. Santos, Vrande¢i¢ & A.J.L. Phillips A9 1E= iy
% . Petrovié et al. (2018) M ZE/RGE K & /h1H
R ZE W, B TIESHHE S faFERY D.
longicolla 3l , ¥ZEFRA D. pseudolongicolla,
FAER—FPFEIRAE R A5 i 4

KGAE I E LR HRHEY . R
B, TEEINAEEBERWT K, 2R EREZEW
HECAG 2 —, 2019 4R 3 [ R Bk 1 R A
#8851 J1 t (MIHESESE 2021), FRIE MR LUK
th D. novem, T ZIREATEREES N, H
fEFEEAE RN IR SRR T 2257
IR F IR (Petrovié ef al. 2018), SEKT " &
G LT N e &S e = L L G SRR (OIS AT D dy NI 281
Ja A iEARL . MRk SRR A S BT R AT,
AIEEVERFERMER . ILAh, R 1z,
— B KR G ATRE, o F R T
HARAEY AR . Al A 2 v DU, 1 2k .
B, FRTEX SRR GRS En, A UEm
SR NI ) T o

B AU rmAR LR FEMNRPFEAERLEET
P R L LECE
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