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I BB L N AR (B R FE LT HEA T T S E . SR B A R IR 15 97 5 (PDA) FUK BRIR HE 7 55 (WA) | $5Fh
BEBRAT Y G N A ] SE TR DY YP4342 B[R] s 43 33 78 22 7 T DF 7 00147 780 B K T R 0 25 FF T K B b
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12 h BRI AL T B3R K B R 25 R AN B e B b 87 A TR B R E 2 TR RA S
PSRRI SR (PDA) K BUIR B R (WA) . 3l 5 JE 2R AE A xDNA-ITS 43 7 81 4 5 1253 15 1 bk A
K ELIRIESE Diaporthe sojae , % MR HRE K A TERIE RS -, 51 ZEIER , 1R AR B 7ERF RS I i
Wi s y SCH B T B RSN A Diaporthe sojae KRG EEA R Diaporthe sojae T HoAth Diaporthe i 2 R
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Perithecia of Promoting Culture and Identification of
Endophytic Diaporthe sojae

Dou Mingzhu,Pu Shunchang, Yan Shuzheng,Chen Shuanglin
(School of Life Sciences,Nanjing Normal University , Nanjing 210023, China)

Abstract: In this paper,a method for increasing the quantity and promoting the maturity of perithecia of an endophytic
Diaporthe species from Glycine soja is introduced and described. The morphological characteristics and molecular
sequence of the isolates and cultures of endogenous mesial shell fungi from Glycine soja are identified. Potato dextrose
agar( PDA) and water agar (WA ) were used to inoculate the isolated Glycine soja endogenous mesocapsid strain cake,
while sterilized soybean stalks and extinct bacteria were placed in parallel on both sides of the inoculated fungal strain
pine needles,which are used to induce to produce perithecia on sterilized soybean stalks and sterilized pine needles,and
then cultured at 12 h light vs. 12 h dark and 25 °C, perithecia were continuously produced in the medium with sterilized
soybean stalks and sterilized pine needles,and the number was significantly greater than that in the medium of PDA. The
isolate was identified as Diaporthe sojae by its morphological characteristics and molecular sequence. This species was
previously reported to occur on Glycine max,causing stem blight,and it was the first record on Glycine soja as endophytic
fungi. The results of phylogenetic analysis of ITS sequences support Diaporthe kochmanii is an idea of naming a different
name for Diaporthe sojae.
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SR, 45 N K 8] BE5E Diaporthe sojae W T 22508 A K 3% IS RE

BB SRS T 855 B Dissanayake %8¢ H A58 T HATE A9 171 R o 155 57 sl B 00 5 2 4]
1 EREAARA B IR A SRR AR A OB AR A AT IR B A A DG Y P . AiE D) 75 2 500 i
Diaporthe B 4017 . 0] HE5E @ AOTE A5 22 RRAE = BALE WIS . (6] JE5E )8 Diaporthe HIFEZS 70 HA7 4
Wb L BRASR Y [ | e R 5T KN TR B RN T B R/ INSE R ) 22 1) 22 A
FERE S, 30 V)T BTV T 6 BT IR Diaporthe MIFh R 43 AT A2 bR e L, 5 TR T4l 7
) JSG B0 T T (1) A 2 S8 L TR P T 5 0 R G 2L

Guarnaccia 25" SR FHAE WA 59538 FHCE JCHEANER X0 85 A R #5435 (14 (81 )46 5 )& Diaporthe B AT
PR NITTARAS T 3850, SEO T HERR AP S8 FIdiaR. 224 P57 WA iR & L RS
ZEFFES T IR IR Diaporthe phaseolorum var. caulivora 7=/ itk F#7e0 . ANIR BT AN E H AR A5 1 7] J3
5CJE Diaporthe ELTAFRAS | i R AE LU0 2 43 B WY [A] EFE S8 Diaporthe BRI K5 374 , #AFHE 4 Anfol (R UE R4S 2
% 22 B F AR T4 7¢I T [ 5E 8 Diaporthe HYMERR4EE X — AL 2017 4F 7 H——-2018 4F 7 A ,7£4>
IS K Glycine soja WAE ELTRIN, AR45 1 1 BRIAIEESEJ® Diaporthe BT . RN, % B MRTE S 4% B 45 b Bfls
IR EE LU A RS 2 03858 A AN REXS SLHEA T RO Y D Fh S 2. it ABFRIR R T X BT KA
Az ] JAE 7S FL I TR AR AR R 3% IR E5 B IR A FRIE AN 737 )5 51 6F 43 15 S 35 04 B K 5 PN A (] J6 7 B 1
T4,

1 AR5k

1.1 ##E
111 AR

HF K57 Glycine soja Sieb. et Zucc FHMAEA T 2017 458 H 7 H MILZRAE B = MU E R 9 H AR
XAMEX (118059'9"E,37045'38" N) K4 %18 Sun %5 LR B b AT IN A LT 0 B8, Ih B B R
S R A A A M BUIR R SR 5L (PDA ) o B R S0t b 2 B TR AR DY YP4342 )25 %5 k]
JAE5C )& Diaporthe LI , T FRMAAE T R 50U K23 A Wy i A R 0 (MCCNNU)
1.1.2 354k

ChEA B APE IR RS SR 5L (PDA) « TH44 2 200 g, 454 20 g, Billg 20 g, 7K 1 000 mL.

IKBHEEFRHE(WA) ZEHE 10 g,7K 1 000 mL.

MR PDA ;& 1000 mL PDA K5 R3E IR0 50 mL B K G
1.1.3 X

FLER AR W Y L ; 5% KOH ;2% CTAB;3 mol/L NaAc; 545 — 55 %% (24 :1) ; Taqg DNA B4 ;10
PCR buffer , DL2000 Marker;rDNA-ITS ) PCR #3514 th A4 T A9 TR AR A BRA Al A L.
1.2 FHi&
1.2.1 Ffpatiii

WA EER 5 em BYPNEFRIR G 25FF 430 51 B T 08 D BB (250 mL) ,7E 121 °C |15 min ST K
B2 UK, A0 AR A K TR K PR T 2EFF. DA PDA A A 4 R R 9 B R 7 P A [ JBE 72 TR R DY YP4342
&%, IR TFLAR IS R 10 mm MR UE, 42 B EHAA R 9 em KEFRILH ) PDA SEARAT WA -4
b FEREFRIE LR P4 TR RN BT O TR R G ZEAT. R 6 41ARBR, /iR TE WA SEARFT PDA
M EAEERREEDE AE WA PR PDA Pl bR B D 4[] B < B A 1 8 K TR Y R 0 254, g4l Ak
3 WRHER. 7525 °C,12 h OLIREEFR S 12 h WA b B4 1 R 35 5%, 3557 20 d 5 30 d J57E Nikon
C-LEDS & A B F, il Canon DS126311 FARHLHASE T 2672 A0 SN ULARAE F A T34 . IR 9855
A B DL TRV R GE T R A T TR S T AR

K SPSS 21.0 B AT EA R R 7 22 08T (ANOVA) | SR Tukey #36 HE1 T i E M 22 A6 5611
122 HABIEIE

BB HEARIER T PDA Ak b, T 25 °C W5E53% 7 d 5, LB TR 74 1F B2 IHT 4900 €6, A< 2 TR 22 1) i 3 7
FESFTRR DYYP4342 3G FRAHE. PR 285¢  7E JSZ6 AR R se (F VLR ACHT G2 A R E]) F
FETVIR . W MRS T35 b 0 5% KOH , P I FLIR ByA v Y o | 3535 76 WG T Mgt
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FIH BXS3F G0 i 32 45 ( Olympus, Japan ) I & s 2012 13460 19 K/, X8 2 ) 45/ 1547 30
YO IS P E AR EZE (SD) . YE 9% R min.—max. Xmin.—max. (mean+SD). B EGRH
WA AT X B (DIC) A Imager A1 S50%5% ( Carl Zeiss , Germany ) 7 200%x-5 630X K AFEL T #A4E.
1.2.3  HA#ke9 ITS 53 5k 145 R R KA o H7

FEHR Guo 25 Wi G 1 2 SF-AR L RIS 957 7 d OB AR DY YP4342 B 2244, R A CTAB 4%
B 22 DNA. 2R JH E 338 514 1TS1-F (5’ CTTGGTCATTTAGAGGAAGTAA-3") il ITS4 (5’ TCCTCCGCT-
TATTGATATGC-3") " 3 A% M A P %% 5% 18] B [X. ( 'DNA-ITS1) , Ho i ITS1-F 4 1F [f] 51 97, 1TS4 N J 1] 51
Y. PCR AR FR A 25 pL, & 47 10xTaq DNA REEZ PR 12.5 wL JERIS IR 547 (10 pmol /L)
4% 1 pL DNA BEfh 1 pl FIKE BB TFK 9.5 wl. VA 95 CHUAEYE 2 min;95 CZEPE 1 min, B K
50 C 1min,72 CZEfH 1 min, 3 30 MG ;72 C LEMH 7 min. PCR ¥ 3474 5 iR FH 1% B BEHEE s L 3k
A, BB a2 B AR T AR TRE S R .

#£ NCBI(http : //www.ncbi.nlm.nih. gov ) %48 4 % B U 54 #k DYYP4342 (% ITS J¥ 51 #£ 47 BLAST Lt
XF. %% GenBank H L RMEY) b A& ALY 12 F(R]EE T Diaporthe ( 2N ABRAS /3 BIPE ex-type BFHHIIAR
RS 9 B R ex-epitype ) M) 30 45 ITS 7 4 , {fi Ji| MAFFT 7.0 %% 4 ( https ;//mafft. cbre. jp/alignment/
software/ ) XTI 57 )3 51 AT 387 S HEATAE LR 2 P B HL X, SR J5 i MEGA 7.0 80047 Hexd 1y 5 1) F sl i
5518 4. 5 M Dissanayake 55 M\ GenBank "' '~ #X Diaporthella corylina CBS 121124 T #% i ITS J¥ %1
(KC343004) 1E R AN, 36T D307 #EWT 5 ( Bayesian inference , BI) i | MrBayes 3.1.2 {44 £ U1 mh- 307 R

iR B, FigTree v1.4.3 5 Adobe Hlustrator CC2019 A% K HE B AL B HEAT S B s
*1 BTEHREEHHH GenBank FEEEEEER ITS FIlER

Table 1 GenBank accession numbers of Diaporthe species treated in the phylogenetic analysis

L7k Ik (EES PR o5 225 3CHk
Diaporthe. aspalathi CBS 117169 * Aspalathus linearis South Africa KC343036 Dissanayake et al. 2017
CBS 117168 Aspalathus linearis South Africa KC343035 Dissanayake et al. 2017
CPC5430 Aspalathus linears South Africa DQ286278 Johan C et al. 2006
Diaporthe. aspalathi CBS 117169 * Aspalathus linearis South Africa KC343036 Dissanayake et al. 2017
CBS 117168 Aspalathus linearis South Africa KC343035 Dissanayake et al. 2017
CPC5430 Aspalathus linearis South Africa DQ286278 Johan C et al. 2006
Diaporthe ambigua CBS117371 Aspalathus linearis South Africa DQ286265 Johan C et al. 2006
CPC5409 Aspalathus linearis South Africa DQ286269 Johan C et al. 2006
CPC5412 Aspalathus linearts South Africa DQ286270 Johan C et al. 2006
Diaporthe caulivora CBS 127268 **** Glycine max Croatia KC343045 Dissanayake et al. 2017
CBS 178.55 Glycine soja, Canada KC343046 Dissanayake et al. 2017
Diaporthe eres AR5193 ** Ulmus sp. Germany KJ210529 Dissanayake et al. 2017
Diaporthe kochmanii BRIP54033 * Helianthus annuus Australia JF431295 Thompson et al. 2011
Diaporthe longicolla FAU644 Glycine max USA KJ590730 Dissanayake et al. 2017
ATCC60325 * Glycine max USA KJ590728 Dissanayake et al. 2017
Diaporthe melonis CBS507.78 *** Cucumis USA KC343142 Udayanga et al. 2015
FAU641 Cucumis melo USA KJ590701 Udayanga et al. 2015
FAU626 Cucumis melo USA KJ590704 Udayanga et al. 2015
Diaporthe mastrevicii BRIP57892a " Helianthus annuus Australia KJ197277 Thompson et al. 2015
BRIP 54256 Glycine max Australia KJ197276 Dissanayake et al. 2017
Diaporthe miriciae BRIP54736j * Helianthus annuus Australia KJ197282 Thompson et al. 2015
BRIP 55662¢ Glycine max Australia KJ197283 Dissanayake et al. 2017
Diaporthe novem CBS 127269 Glycine max Croatia KC343155 Udayanga et al. 2015
CBS 127271 Glycine max Croatia KC343157 Dissanayake et al. 2017
Diaporthe phaseolorum AR4203 ** Phaseolus vulgaris USA KJ590738 Dissanayake et al. 2017
Diaporthe sojae FAU635 ™" Glycine max USA KJ590719 Dissanayake et al. 2017
CBS 116019 Caperonia palustris USA KC343175 Dissanayake et al. 2017
DP0601 Glycine max USA KJ590706 Dissanayake et al. 2017
Diaporthe sojae CBS 100.87 Glycine soja Ttaly KC343196 Gomes et al. 2013
CBS 180.55 Glycine soja / KC343200 Gomes et al. 2013
CBS 659.78 Glycine soja USA KC343201 Gomes et al. 2013
Diaporthe ueckerae FAU656 " Cucumis melo USA KJ590726 Dissanayake et al. 2017
LGMF947 Glycine max Brazil KC343203 Dissanayake et al. 2017
Diaporthella corylina CBS 121124 Corylus sp. China KC343004 Dissanayake et al. 2017
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21 FEEAEERFEMEDHHR ENEE
2.1.1 FERAEZREA A Lo 3 R4

B RS N A [R]EE ST TR AR DY YP4342 16K G ZEFF RN BT L ARREAE /= A= 2 FAE B 41 1% PDA “FARFI WA
TR RS (1) . 7E WA SR, PR R ATE R D2 (B 1a) s BA77E A K G ZEFF i 6T i, 2
S AT HBLAE B DR %, B RT H BAE K R 25T sl T BT, (0 0 22 bR AE A K B ZE R O A R R
(Bl 1b,c). 78 PDA VA I, F8E5e bl K A e RN &, B 25 55 SR 0 R0 18 4 7478 2514 T78 PDA
AL, — AR T PDA N LA SE T REFRELAM (1 1d) 5 SAAAEA KRG ZEFF, 3858 B 0 e T
Phhsk WATHCAE T PDA b S7E R G 258F kA (B e) s MAETEA IAERIT , FRESETE M DF % \PDA &
T AN EE LA & (B LIRS TR BB A 3 35 6 2 AR i & ([ 1)

=

a~c M WA \WA+KHE YR ZEFF R WA+ K RIFASE - ATVE I, d—f 53528 PDA PDA+ KT ) R 525 FF F1
PDA+KA fAET YR K.
El1 BHASHAEBEETEE DYYP4342 EREREFE AR (EMGFHEFR304)
Fig.1 The colony of endophytic Diaporthe fungal strain DYYP4342 isolated from Glycine soja

on different medium (30 days after inoculation)
212 FERERIEAFENMF LR ERFE

TEREFRIE LU I TG A R G 25 FF ol 3 A 25 B B A 8 B R 5 P A (8] )85 Diaporthe T BE DY YP4342
FHSTR A HaX S350 F R AT R 2B s e B (181 2) . BY R S N A 18] 8852 Diaporthe TR A
DYYP4342 ¥ 3E5e A TR SR N EE KT 220 N, REZERAE D54 fL IR R 5 1
TR E 2).

FER AT T XA RIS TR A R BT 3 7 A i F 52 IR S T EE , AR g5 3 77 AR i
PEST I A SO ARNE AR, 7E WA Fil PDA 5583 rh S IN TG 1R K 28R s 5 B i 7 26 1+ 2
SEAHB T U I TC R AR A A BT 7 A 1 28 50 1Y B 2 1y, O B N JC TR K &2 28404 R 3
Jo i 7 A B - S 5 SRR TS I TE AR SR s B B 7 A 0 F 5 N A (BT 2b e ) s AU S
A BLHXTIRZE WA 5 PDA Pl L= R ) F RSB R 2E R A K (K 2a-d) .

XT3 B G RARE P A B FRE5THEAT 1400, S5 R 3R WL, TSI TSR AR A R 2 AL (] 6 7 )& Diaporthe
A TSR, 1R 20 d BHE WA BRaRBLh s in o0 258 il 7= A 1) 735 3 (88+8.71) A~/ 1LY
XTHRZH WA BEFRSE FoEse i (31) A/ AN HE 25 S B35 (P<0.01) . WA B53R3E i iR i Je A Er i = A 1)
TR T HE N (15.3£1.53) A/ IS X IR AL WA i 3R 56 T 852 8 (3 1) A/ ILA ik B B 522 57
(I 3A). PDA iR h S IR S22 A P2 AR B 28580 (6327.2) /1L 5 X BEZH PDA 15 57 1 7o B
(30.3+6.65) 1/ IMLAH L 22 4% 5 3% ( P<0.01) . PDA K5 33E rR iR N JC A ST 7= A8 9 F-485¢ 4 (53+11.53) 4~/ 1L
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a~c 4P WA BPE WA B RERGZEFFM WA KBRS EP= 472858, d—f 435128 PDA B PF PDA | KK 5. 25FF il PDA
R EARET PR A B F 5 BRI =2 000 wm.
B2 BFRENEBEZEEDYYPEL HTFREEASRERE EHEERS(EMEEFR304)
Fig.2 The perithecium appearancey of endophytic Diaporthe fungal strain DYYP4342 isolated from Glycine sojae

on different medium (30 days after inoculation)
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X g REZEFT P Xof i PNTE-YIG NN
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A NARFEEEFIEF TR (20 d) B IARIEFEFRFREM™E(30 d). A L « FIRE Tukey F57E P<0.05
KO 5 BB L2 5 3 | # + FORZE Tukey KITE P<0.01 7K - 5% AALHI o2 5 835
E3 FREHEFESNEENS
Fig. 3 Number of p produced perithecia at different times

B 55 X7 EZH PDA 15553 (30.326.65) I/ MLAH L5 7o 8k im 22 7 135 (P<0.05) (B 3A). 155+ 30 d B FE WA
REFRIE AN R G Z5FF P2 AL 7952 0 (100+7.81) A/ IS X HRAL WA 155836 (3.3+0.58) 4~/ LAH b 738 5¢
B 22 AR (P<0.01). WA Ki3R5E R INJCIANE = A 1 F 2550 (57.6£16.56) /L X HRZ WA 5
i3 (3.3+0.58) 4/ MUAH HL 27580 22 3 38 (P<0.01) (& 3B). 7E PDA K535 s hin R 5 28877 A 1)
TSR (88.6£13.05) /1ML 5 %F FRZH PDA #5353 (55.3+2.08) N/ ILAH [k T 5 5 25 5 B3 (P<
0.05). 7E PDA KiF R BS INJCRIAA B A 1Y $E 5 B (75.6+13.05) /LI 5 XF BRZH PDA KR4 7%
B (55.3+2.08) >/ MLAH e 45 B 10 o & P25 5 (81 3B).
2.2 HEMEE
221 WEHEEZ

MEFR S Glycine soja M R /3 BSRAR N A IR AR DYYP4342 78 PDA P4k |25 CHEIRIEFR 7 d,
PRTE ELAR ] EK 9.0 em. BHZZWIIAE 160 DGR SRR 22 & R 80 | AR, J5 B B K (sl ik 3
M. A TERIRHE TR 5e A 0 BOREGE BRI, AR AR TR, Al TR FL R R , %
() K 728.2 um~2278.3 pm. (&1 4B,C) ; FRTHAEN 261.5 pm~303.2 um (& 4D) o2z, +HEH
PERE TOAN MRERIR, N 8 TR T, T A R TR (B 4E,G-]). FH# K/, (35.18~42.97) x
(6.25~8.61) wm(av.+SD: (38.39+1.8) x(7.23+0.58) ,n=30). T2 T B, TS 05, B 8k

T

20 -

FaEE 4L
The number of Perithecia
5T
The number of Perithecia
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(E4K~L) , =1, A 4 DACGRARBE L, TR AR BY 7K AR BE L, P 31 D A 5 IS B 7K T AR B i, - £
F RN (8.02~11.66) x(2.23~3.54) pum(av.+SD: (9.98+0.75) x(3.03+0.24) ,n=30) (K 4F ,K~L). fEfF
AR SR T ARG RN O 3 A 46 o BLAM A A R0 B B A3 AR 1

HRAETE A RRE %5 % i K G [R] JBE5E Diaporthe sojae Lehman.

s E-EW Camptotheca acuminata , 3 Capsicum annuum , MiA% & Citrus sp. , &N Cucumis melo , K 5.
Glycine max , 1] H %% Helianthus annuus , 55353 Stokesia laevis , %] Vitis vinifera""*™". 1EEF K. Glycine soja
A8 BEA Diaporthe sojae HIHRIE.

D

: ,v'l),'
| ‘

ATE WA+TE R T 2EFT LR B PDA+TE R T 2EFF S AR I F458 € FLIRISE () ;D TRFHIE ;
E T4, F T9M T ;6-] 74¢,;K-L 74417 Bars. B=2000 wm;C-D=50 pm;E-L=10um.
B4 XEHEER
Fig. 4 Diaporthe sojae
TERF R Glycine soja L8 BEH Diaporthe sojae [AHIE , B4 AEREG K Glycine max T H38 1) 8] JBE 576
J& Diaporthe B. & W 45 . Diaporthe caulivora . Diaporthe novem . Diaporthe longicolla . Diaporthe phaseolorum |

Diaporthe aspalatht Diaporthe eres  Diaporthe masirevicii . Diaporthe miriciae | Diaporthe sojae . Diaporthe melonis |
Diaporthe ueckerae. K45 B K5 Glycine soja FF#35 K5 Glycine max JEIr e, RHE AL HE X T
KIG[8]JBEFE Diaporthe sojae T 5 , BF K. Glycine soja J& T HoF 8 & PLATE . FEEF K5 Glycine soja 435K
IS Diaporthe sojae 1T, EHE 0 S8 A5 0 (0L HEREBRALL, K08, V2 B8 25 4 0 2 KU B B0 52 SLI0™ T
R T HAEE TP I 3530 — S5 5.
222 AREASH

T rDNA-ITS F R DT Rk B (B 5) R, 508 H B K 5 Glycine soja WIR]EE5E)E Diaporthe
N A ELE TR AR DYYP4342 5 Diaporthe sojae FAU635  Diaporthe sojae CBS116019 I Diaporthe sojae DP0601
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RN VI — IS &, B3RS R 475247 ( BPP =0.96, BPP = Bayesian posterior probabilities) ,
PRI SE 7 ARE B A RE AR AR A5 1Y 5 0 25 2% DB O 2 v 43 g %) ) JA 7 Ja P A L T AT R i R 2 ) e 7
Diaporthe sojae. X—43 % ik A kA FE W) H 2% 119 Diaporthe kochmanii BRIP54033 , AR HF 58 &5 K 2 FF T
Udayanga %5 " LTI B0 24 M0 T R G A W, B Diaporthe kochmanii ASJ&—Sr f9i%h v I
T Diaporthe sojae.

DU 7 A B T B dE A AL GTR+I+G. TERGE L H B op, A7 12 A0 3¢, Horp 11 AN SO0 R TR &
Glycine max "W EARIARY 11 Fhia]AE5E)E Diaporthe ¥)Fh , HAF—4 XA EA B & 09 DB G 10AER (E 5) ,
T T X LI A YRR ST . 433 T A (Hobbs ) Santos 251 A0 & BRAY | BV AN7E BTARAE 36 [ b [ 4y
A i) Diaporthe longicolla ;7337 11 24 Beraha & O’Brien F¢ 4] & BL  C A EL VY fE [ SEE 240 B Diaporthe
melonis ; 4y MK Shivas , Thompson & Tan B IR L HIHE B H) 4346 1 Diaporthe miriciae; N
4 Udayanga & Castlebury Fc#] & B | EFN7EH 38 [ 5341 1Y Diaporthe ueckerae ;5332 V oA Shivas , Morin,
Thompson & Tan B R B | RITE R R 4 A6 1Y Diaporthe masirevicii ; Santos , 4y Z VIR Vrandecic &
Phillips 54 & BLEY  © HIAE 72 2 MV 32 KA rAE 9 E 404 1Y Diaporthe novem; 53 32 IX i ( Athow &
Caldwell ) Santos, Vrandecic & Phillips e #] & LY, © FITE BT AR A& | 76 &2 Ok H A 5 [ 55 3 A 1)
Diaporthe caulivora ;7332 X "N Jansen, Castlebury & Crous F#] & B8 & FIAE P AR A& pa AE  3E 70 A 1Y
Diaporthe aspalathi; 4332 XIM Nitschke fc#] & PR B RITE H B KOR 458010 1) Diaporthe eres ; AT XMH
( Cooke & Ellis) Saccardo ] & B CHIZE PG WP E | SEE SE 5045 1) Diaporthe phaseolorum ; Bi 11 FifE K
. Glycine max I J& A 0 [8] & 7€ J& BB A1, 43 32 VI D mg 3 SRHE B AE 21 2% Aspalathus linearis I 1)
Diaporthe ambigua ,3F H 5K G, Glycine max LW [RIEFE )R H W HA BB VIR KR,

CBS_100.87_Diaporthe_sojae
CBS_180.55_Diaporthe_sojae
CBS_659.78_Diaporthe_sojae
FAU644_Diaporthe_longicolla
BATCC_60325_Diaporthe_longicolla
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Fig. 5 Phylogram generated from Bayesian analysis based on rDNA-ITS regions

3 g5

AWFFEEPEAE DI B K G Glycine max K S0 EFE Diaporthe sojae £ A SR A T e £ 22—, %
— AR H T AR HRE A Diaporthe sojae W15 3. AN HETXEAS [RIAF ) A4 6} 3 — 5 i) PR 28 X6 K 2
[ BE 5% Diaporthe sojae 352 MIEHE T AEHEFT T AT ST, 4R BE T4 —E VLR J1 1925 58, R [l A ) %
K [a] BE AT Diaporthe sojae AR 0 e A g R T , oW KOG Z5FF7E WA A1 PDA Bi 3R B vp L o



SR, 45 N K 8] BE5E Diaporthe sojae W T 22508 A K 3% IS RE

FARHTE WA #1 PDA A L AEHE ™ R T 4 e iR 2. TR 5e (e #E 5256 A9 7 14X T W] )87 & Diaporthe
A HABR R A PERY A N TG R BT — € S5 B 3 AT 52 8 Diaporthe W)l i85 P L F) 5
Fr AL S AR o3 S 60 R LA AT R LR L A A T e e, AR SR T T e AR AT TR LA
TR R B HEA T TR W] BE AL T AL T e A B

AL X AT T R A TIEAS 2 e AT hDNA-ITS ST RS L F i e T 1%k 43 A BT
KGN B B EFE & Diaporthe W BA#YIFT. Udayanga S5 X1 K G JRIEAE Y ¥ Diaporthe sojae complex
AT T AT ITS/EF/TUB/CAL/HIS I R G2k & MBURYE T, IAH Diaporthe longicolla Diaporthe phaseolo-
rum Diaporthe sojae Diaporthe melonis Diaporthe ueckerae 55 J& T Diaporthe sojae complex. SX1Mj , £ AW 5% h
PR ¥ ENME AR DR AT S BRIE S 5 R G LT B TRV P 2 T HHE AN
Dissanayake S5 XJ [ JEFCJE 174 DM RS L B o Hk £ 1 07E R 2 0m P R B 11 AN 8] 7S JE Y
fip, P EAR R ARG LB W32 1T 1 Gomes ZR¥ I #k CBS 180.55 Diaporthe phaseolorum var. sojae ,CBS
659.78 Diaporthe phaseolorum var. sojae V34 D. sojae. Huang 554§ CBS 100.87 Phomopsis longicolla , CBS
180.55 Diaporthe sojae VAR Diaporthe longicolla. A 5% e 4 3E H D. sojae W B INAR AR AS 1) 43 55 #k
(ex-epitype ) T3 FAU635 55 D. longicolla #FRAS 1 53 BIbE (ex-type ) BT H1] ATCC60325 #HITRAEK T
B4 3L CBS 180.55 D. sojae .CBS 659.78 D. sojae .CBS 100.87 Phomopsis longicolla 5 D. longicolla &N
— AT LAE A D. longicolla. 4332 M H /3 A EHK Cucumis melo W B FAU656 * A Udayanga 55 £ 37
Diaporthe ueckerae B FIBLAFRA ) 43 BIKK (ex-type ) , TEARMFFE H KMEY Diaporthe miriciae % h—3Z. 43
B WK Y A B 8O &S 5 Diaporthe phaseolorum 8 5 3T, {HAT- 40 HL X 4 B A B K 50 B BE
DYYP4342 44T A K /N 8.02-11.66%2.23-3.54 um 5 Udayanga %54 R 19 Diaporthe phaseolorum
(9.7)12%x3.5(-4.3) AW ZE 5, FRAF I 90 EZME A, F M+ R/NEEIE T Diaporthe sojae(9)9.5-
11.9(=12) x3-4 pm, I HIER G K F W53 X VI H 5 M Diaporthe sojae i AN 25 A5 1Y 73 25 4k
(ex-epitype ) BRI —3Z. MUMEEGLEH ARG T 04T, 708 H TR G A8 TC 8 BRIV A Diaporthe sojae.

A5 NI R AT P 93125 55 5 B9 Diaporthe sojae iz WIFIERY K5 45 £ HH B E IRIE k. Diaporthe
sojae FEFPF 1923 4F | Lehman 735 A 3 E ALK P K9 K5 Soja max (L.) Piper , #R 3% JF 4 SCHR , Diaporthe
sojae T FRRIRT HAE I Soja max (L.) Piper, I HF 7 ANAER; IR R ] L , Diaporthe sojae T L1 JE%Yx
RELRYZE, SN~ 5 R S S FIZE ARG

[ &% k]

[1] GUARNACCIA V,GROENEWALD J Z, WOODHALL J, et al. Diaporthe diversity and pathogenicity revealed from a hroad
survey of grapevine diseases in Europe[ J]. Persoonia,2018,40.135-153.

[2] SENANAYAKE I C,CROUS P W,GROENEWALD J Z et al. Families of Diaporthales based on morphological and phyloge-
netic evidence[ J]. Studies in mycology,2017,86:217-296.

[3] KIRK P M,STALPERS J A,BRAUN U, et al. A without-prejudice list of generic names of fungi for protection under the Inter-
national Code of Nomenclature for algae,fungi,and plants[ J]. IMA fungus,2013,4(2) ;381-443.

[4] ROSSMAN A Y,ADAMS G C,CANNON P F,et al. Recommendations of generic names in Diaporthales competing for protec-
tion or use[ J]. IMA fungus,2015,6(1) ;145-154.

[5] GOMES R R,GLIENKE C, VIDEIRA S 1,et al. Diaporthe:a genus of endophytic, saprobic and plant pathogenic fungi[ J].
Persoonia,2013,31.1-41.

[6] DISSANAYAKE A J,PHILLIPS A J L,HYDE K D, et al. The current status of species in Diaporthe[ J]. Mycosphere 2017,
8(5) :1106-1156.

[7] SANTOS L,PHILLIPS A J L.,CROUS P W et al. Diaporthe species on Rosaceae with descriptions of D. pyracanthae sp. nov.
and D. malorum sp. nov[ J]. Mycosphere,2017,8(5) :485-511.

[8] MAHARACHCHIKUMBURA S S N,HYDE K D,JONES E B G,et al. Families of Sordariomycetes[ J]. Fungal diversity,
2016,79(1) :1-317.

[9] UDAYANGA D,CASTLEBURY L A,ROSSMAN A Y et al. Insights into the genus Diaporthe : phylogenetic species delimita-
tion in the D. eres species complex[ J]. Fungal diversity,2014,67:203-229.

[10] 22 I, EOL K G 28BN 1 T3 58 15 5 S T 0 R R R [J]. MBI, 2012,42(4) :436-439.



PSR4 (AR 55 44 5 4 (2021 4F)

[11] SUN X,DING Q,HYDE K D, et al. Community structure and preference of endophytic fungi of three woody plants in a mixed
forest[ J ]. Fungal ecology,2012,5(5) :624-6321.

[12] PHOOKAMSAK R,NORPHANPHOUN C,TANAKA K,et al. Towards a natural classification of Astrosphaeriella-like species;
introducing Astrosphaeriellaceae and Pseudoastrosphaeriellaceae fam. nov. and Astrosphaeriellopsis ,gen. nov[ J]. Fungal diversity,
2015,74(1) :143-197.

[13] BAI Q,ZHAI L,CHEN X, et al. Biological and molecular characterization of five Phomopsis species associated with pear shoot
canker in China[ J]. Plant disease,2015,99(12) :1704-1712.

[14] CHANG C Q,XI P G,XIANG M M, et al. New species of Phomopsis on woody plants in Hunan Province[ J]. Mycosystema,
2005,2:145-154.

[15] UDAYANGA D,CASTLEBURY L A ,ROSSMAN A Y et al. The Diaporthe sojae species complex ; Phylogenetic re-assessment
of pathogens associated with soybean, cucurbits and other field crops[ J]. Fungal biology,2015,119(5) :383-407.

[16] HUANG F,UDAYANGA D,WANG X, et al. Endophytic Diaporthe associated with Citrus, A phylogenetic reassessment with
seven new species from China[ J]. Fungal biology,2015,119.331-347.

[17] ZHANG A W,HARTMAN G L,RICCIONI L, et al. Using PCR to distinguish Diaporthe phaseolorum and Phomopsis longicolla
from other soybean fungal pathogens and to detect them in soybean tissues[ J]. Plant disease,1997,81.:1143-1149.

[ 18] SANTOS J M,VRANDECIC K,COSIC J,et al. Resolving the Diaporthe species occurring on soybean in Croatia[ J |. Persoonia,
2011,27:9-19.

[19] SOGONOV M V,CASTLEBURY L A,ROSSMAN A Y,et al. Leaf inhabiting genera of the Gnomoniaceae, Diaporthales[ J].
Studies in mycology,2008,62:1-79.

[20] VRANDEEIC K,COSIC J,RICCIONI L, et al. Phomopsis longicolla a new pathogen on Abutilon theophrasti in Croatia[ J].
Plant pathology,2004,53.251.

[21] NAWAZ M A,YANG S H,REHMAN H M, et al. Genetic diversity and population structure of Korean wild soybean ( Glycine
soja Sieb. and Zucc. ) inferred from microsatellite markers[ J]. Biochemical systematics and ecology,2017,71:87-96.

[22] PETRINI O. Fungal endophytes of tree leaves[ C]//ANDREWS J H,HIRANO S S. Microbial ecology of leaves. New York:
Springer, 1991.

[23] LEHMAN S G. Pod and stem blight of soybean[ J]. Annals of missouri botanical gardens,1923,10:111-178.

[HfEHE. " 8]

(E&#EF 52 W)

[30] GORDEN K K B,QIU X X,BINSFELD C C A, et al. Cutting edge : activation of murine TLR8 by a combination of imidazo-
quinoline immune response modifiers and polyT oligodeoxynucleotides[ J]. The journal of immunology,2006,177(10) :6584—
6587.
[31] HEMMI H,KAISHO T,TAKEUCHI O,et al. Small anti-viral compounds activate immune cells via the TLR7 MyD88-dependent
signaling pathway[ J]. Nature immunology,2002,3(2) ;196-200.
[32] WANG Z,CHEN Z,XU S, et al. ‘ Obesity’is healthy for cetaceans? Evidence from pervasive positive selection in genes related
to triacylglycerol metabolism[ J]. Scientific reports,2015,5:14187.
[33] FUHRMAN J A. Marine viruses and their biogeochemical and ecological effects[ J]. Nature,1999,399(6736) ;541-548.
[34] JIANG S,STEWARD G,JELLISON R, et al. Abundance, distribution, and diversity of viruses in alkaline, hypersaline Mono
Lake , California J]. Microbial ecology,2004,47(1) :9-17.
[35] WOMMACK K E,COLWELL R R. Virioplankton: viruses in aquatic ecosystems [ J]. Microbiology and molecular biology
reviews,2000,64(1) :69-114.
[36] MANTOVANI M,RUSCHEL A R,PUCHALSKI A, et al. Diversity of species and successional structure of a secondary forma-
tion in an Atlantic rain forest[ J]. Scientia forestalis( Brazil) ,2005, (67) :141-142.
] SUTTLE C A. Marine viruses—major players in the global ecosystem[ ] ]. Nature reviews microbiology,2007,5(10) :801-812.
1 WEITZ J S,WILHELM S W. Ocean viruses and their effects on microbial communities and biogeochemical cycles[ J]. F1000
biology reports,2012,4.17.
[REHRE:E &)



