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R B 1 s SRR IS | O 28 1B A 3 I IR 24 74) L DA B
KAENS A OB AR E .
1 #MRIERE
1.1 HREREFERENSBH4L

20204F- 9 F , WNAE R Al K27 3 3 R HE S
(] N B3R 72V ) SR A HLAT LAY 9 K 5000 5 R
I P R AL ARG, T S 30 e e A RO SR FH R B2
LUy B BRI . B ST R R G 25 IR
+ T ER S SR VT IR/ R 0.5 em X 0.5 em
/R EL AR 7500 LB HITHEE 30 s SR IE B A
5% GRS I O B 2~3 min, FFH JC B K E P 3
U, T R e 7 g 2 e B T JC R e AR T
MK, e B T PDA B 32 38, B T 28 °C
R FRAR R AR SRR IR T PR VR 3 % R 22
PEATAlifL B 35, 2 IR 4405 B T PDA A 8% 77 344
el

12 RERENESFERE

H4 3 B A5 3 B B TR 42 AR ) PDA 85 57 5P Alr
KR 7 d, il R IE B EADE SRR R, HIE R
JKYE T PDA K 35 He Pl b (9 43 R A8 1, il 4590 1 A
W WD A BRI T T R b T
AT WL T T B S AR IR £ 43 AR A K
/o ZRESCHERT L 0 o I b i A2
1.3 REEMIFENZEERE

R AW Sk T HUE PDA K982 3 A rh 35 3%
7 d 118 D A T 2248, L T A PR 2H DNA 42 Gt
£ (D3390-01, Bio-tek) AT 22 42 HUHE K 2 DNA .
XF AZ AR RNA PN %% 5% 18] B X (internal transcribed
spacer, rDNA-ITS) , &} %E 1 K] 7~ 3 A (translation
elongation factor 1-alpha, TEF-1a) . RNA R 4G [ 26
TR FE [ (RNA polymerase I second largest
subunit, RPB2) #E47 PCR ™14 , % )5 519 ¥ 51 5 &,
k1,

&1 ATHRETARSI X

Table 1 Primer pairs used in this study

K Gene 514 Primer 5191541 Sequences(5'-3") Z:7% ik Reference
ITS1 TCCGTAGGTGAACCTGCGG
rDNA-ITS [12]
ITS4 TCCTCCGCTTATTGATATGC
EF1Ha ATGGGTAAGGARGACAAGAC
TEF-la [13]
EF2Th GGARGTACCAGTRATCATGTT
RPB2-5F2 GGGGWGAYCAGAAGAAGGC
RPB2 [14]
RPB2-7cR CCCATRGCTTGYTTRCCCAT

PCR (polymerase chain reaction) JZ I & & & K
25 pL[DNABEH 1 plL, 1E ) AU [0 51445 1 pll, 2%
M5 Taq HiFi PCR mix(db 50 R4 LW RHEA TR A
7])12.5 pL.,ddH,O 9.5 plL]. SRRk 94 CHi AR
P 2 min, 94 ‘C2E 1 30 s, 55 ‘CiB %k 30 s, 72 ‘CHEfifi
1 min, 35 MEF ; 72 *CIEAH 10 min, 4 “CHRAFE & H .
FH 196 BrRep e s ri AR B A5 1) H 19 250 1697400
P A T A TR A F ST . KA 2
(I e 45 SR 5 GenBank B85 12 (1 €2 45 Bdis E 15
Blast b XT53#7, I % SCHR, T 2048 )9 St i 7 B 10
FEHFEH), IR 2, i MEGA X 82817 % 55 A
544, PhyloSuite v1.2.2 ¥ 4% 18 # 4% B rDNA-ITS-
TEF la- RPB2 BT & J& SRk Pf 42 , i MEGA X
B rp Y Maximum likelihood (ML) 75 B A4 3 R 45 &
BH, Bootstrap (HHE & 1 000K .
1.4 FEBENBURENE

8 S AT B O T I 5 R PRI AR L e
AR S T R R R R AR e fS

WK 43, FTE B2 0 55 70 5 & —Se A, G B /K Uk
T~ PDA K535 527 (895 i T 1) 432 A8 & B
6l BT W, B R 4 AR IR M AE TR B S 1< 10°
AS/mL T B P 1 h, 5 Bk 3 J0 5 1 4k
i, LA RLVR2 BB AR $EFD DL J R1 AT R2 B AR TR A 2
Fofr Ay b ZH , AJC PR ZK 2 R A S % BR A, B2 3 IR
S BP0 R T RCE TN T AR FRA M 30 °C
ERITE
1.5 REBEMEYZFENE

1) 55 37 3565 R B B 2 A K e . (R KGR
B F AR BB (CAM) 55 57 2k (g P A= M B AR A PR
NE]) BRIG(Czapek) 85 37 5k O AE M H AR A RA
Al) e R BUIR (OA) Bi %3k (7 AR ALM A YRk
ABRAF) S EHE LR (PDA) BRI AR
YA FHE A BR AR LA ECF AR (TomA)
Fr AR 5L (i 200 g, BifE# 18 g, 817K 1 000 mL) ,
25T 3R (YA) R FREE (1025 200 g, Bk 18 g, 7%
17K 1 000 mL) FK IR (WA) R 5256 (B k18 g,
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Table 2 Reference strains and GenBank accession numbers of Fusarium spp. for the

construction of a multigene phylogenetic tree

4 Bk GenBank % 5% GenBank accession number
Species name Isolate No. rDNA-ITS TEF-1a RPB2
Fusarium neocosmosporiellum NRRL 22166 DQO094319.1 AF178350.1 EU329497.1
F. neocosmosporiellum NRRL 22436 AF178412.1 AF178348.1 JX171610.1
F. falciforme NRRL 32721 DQ094503.1 DQ247041.1 EU329602.1
F. falciforme NRRL 25100 JF740885.1 JE740727.1 JE741056.1
F. falciforme NRRL 54980 KC808245.1 KC808203.1 KC808343.1
F. solani NRRL 46598 GU170648.1 GU170628.1 GU170593.1
F. solani NRRL 32737 DQO094518.1 DQ247057.1 EU329606.1
F. brasiliense NRRL 22743 AY320181.1 AY320145.1 EU329525.1
F. virguliforme NRRL 22825 GU170655.1 GU170635.1 EU329533.1
F. tucumaniae NRRL 31096 GU170656.1 GU170636.1 EU329557.1
F. crassistipitatum NRRL 36877 FJ919554.1 FJ919488.1 FJ240405.1
F. tucumaniae NRRL 31097 EF408524.1 AY220182.1 FJ240387.1
F. phaseoli CBS 265.50 MHS856617.1 HE647964.1 KM232375.1
F. azukicola NRRL 54364 JQ670145.1 JQ670137.1 KJ511287.1
F. brasiliense NRRL 31757 EF408514.1 AY320148.1 EU329565.1
F. oxysporum NRRL 26360 MHS865881.1 HM347120.1 EF470126.1
F. oxysporum NRRL 25387 HM347117.1 HM347209.1
F. neocosmosporiellum R1 0OQ860749 OR253889 0Q866625
F. falciforme R2 0Q860750 OR253890 0Q866626

T R1ATR2 B AT 1Y R 7 500 T (999 LR 8% . Note: Strains R1 and R2 were the pathogenic strains of new emerging soybean

disease in this study.
ZEMI7K 1000 mL) .

FAFTFLASAE PDA S b A=K 7 d G i 1 8 7%
NGFT N EHAZEN 5 mm BB DE, 43080 T 2L 5%
FLMEE IR L AR A B 3 YR HE AT 5 $ TR 4 3R MILTE 28 °C
eI RIS BE 5 7 d 5, F 528 ORI A 7 AR .

2) B DG RE pH X I TR T 22 A K S e
R 9% 6 B BB B R B M 5,10, 15,20, 25, 28, 30 Ail
35 °Cs G RRR B  58 26 R 58 4 IR 12 hol
5 22 B 3 A AR 2 s pH (B 152 B 4~11 & 8 >R i J& b
B, 1% HCLEE 1% NaOH 3% 80 1 1w 1 K 3 s v
A 50 CA AT 1Y PDA B33 58 #8050 5 U7 vk [l A<
X415 )7 R 3N ER

3) ik VIR R A PR 22 AR K sg . LASR IR
(Czapek ) 15 37 & Ry FERI R 37 3L, 2 W6 R a1 4
Oy B85 IR R R R CRERE ) DL AE R R T 2
ZEWE CH REEE AR FLRE LAY EE A LR AR R
R e i U8 CRE R ) LA 55 i 805 7 1 H 2R
FEREN (DL- IR 2R AHTRER 2R R A S A B AR
R 3R E L BeFh 5 E A RIASC 1.5 17,

4) 5 SRR 4 AR T T ORI B I A o B 1< 10°

AS/mL (7 T2 1 mL A 1.5 mL 0 JHBE X
B R R Y K i IR B 43 51 0 40.45.50,55 Fl
60 ‘Co LAZIRALPE A3 HE, FF2E 4b HE 10 min, BUH 4%
Ab B ) SO IR PGS H B R R A 7E PDA B 5%
FoPp |, 28 CEIR MBI TR . P 3R E R ,3d
Je MBI AR B TR, DI 2 A5 5E T, 15 5]
o3 HE ARG ) BRI S . T UM 1 B TR
JE R iR B, L1 CCo Rl B S MR &
B2 AR W RS BT
1.6 REFIMEANTHE

SR 25V M 22 2E K DRI D 45 R R
XoF 9 TR AT A AR o AR 7R Sy e ok TR 1 7L TR
(25% , At P RER AR BHE AT A BRA D) EEm 1
RATRHER I (7020, o b TR A BRA ) AR
FRER A TR ) (80 %6, DU R LA BRA D) |
Ik i file 7K LA (450 g/L, INAR ZE AR 2 A FRAH) .
W55 225 TR ) FH JIC B /K T ) S Ao FH VR B3 100 435 1 B
(56 BE B 2 ), B 1 mL 4% 3% B8 77 45 U B 19 BT
A3 A B i K T 5 v H1 8] 50 “CZE45 9 100 mL
FE i PDA KRR 58 R 5 L& 25 P . DA



232 LRI I NI <3 4

943 %

TNTE B K TR VW PDA 5537 5 %t 1R . Hfh oy
BEARCLS 1) —3, A 3R EL L 28 ‘CIHR
BWERE IR 7 d, T R A J AR IR A
THAI R,

A—B
A—0.5

(D, A SHESINTC K IR V% EAS s BN
S 0 2% B R B A B2 B VR ELAR  E N BT AR A
(iR

DA BRI ¢ B2 AP (B O 8 8 (X)) =%
X ) JLA AT S R A (), Sz 2 g [ H 7 7
FH B2 28 TR R S 194 8% P O (mediian el

fect concentration, ECs,) o

S
RN
o 4

E= X 100% (1)

005 LAk :
A AR EAER ;B v FBAEAR 5 C AR FS S ZEIEFB I 2SR s D R 2P DI HSEIR . A Diseased soybean in the field; B: Leal necrotic spots
symptoms in the field; C: Symptoms of root and stem basal rot; D: Symptoms of longitudinal section of diseased stem.

Bl XEFERERFEBEER

1.7 HiELE

K H Excel THEARX S0 £ 88 Fke 2t =4 AR 1A, iz
F SPSS17.0 ¥ Duncan” s 1 & A% 22 43 AT ik 547
K& ANOVA 5381, 3 LL/INE F8E R it 2 2% S ik
rbnito
2 ZRESH
21 XEFREER

FH (8] O 2 b0 350 4 30 1B A B D0 1Y)
BE R, BEAUZ W RS I S BB, I N AR BT
INBE AT W WK PR — s ek 1 20, 3 i 4 1t 4
RN o Y 8 Y A=l N S L E NS R A
JIN 5 ZE R ERRAR F AR 4 S 2 e BE RV 2R 1] Y
10~20 cm, BB B AR EsE A (K1 1) .

Fig. 1 Field symptoms of the new emerging soybean root rot disease

22 REEHESHIERE

Xof SR 1) 14 DR I T 11 e R S AR 2 S i
1305 B v o B Al AR A 2 Fh i Y OB S 0 B T
PR, 53l ar 24 A R1FTR2,

16 PDA 537 3, 28 ‘CERIS 410 F 15 3%, Fitk R1
WVEWI N H A, G R LLRR 6, A 2 G, TV 0
GRS VR T O LR (2 AL B) s 4 BT
T, B0 B SCE B, A 0~1 BRI, K/ A
(8.68~11.08) pm X (3.23~4.79) pum (& 2C) ; ¥ 5%
Je AP TS TSR TRER G KR, AL
F , FRERARNE AT & A B HE T2 461
+ (K 2D,E), FH#E4f 7 SRR, K/NR(9.92~12.9)
pm X (6.28~8.68) um (& 2F ) ; 7£ PDA K5 3% 3 b &
RIMRE AT

TEFIFERS R4  R2 MRV H @, VR D &%

REESE AL HE R (B 3A,B) s /N AR 1
o, B A BDE s BRI BT O~1 BRI, K/
(8.52~11.94) pm X (3.19~5.11) pm (& 3C) ; KA
SRR TC A, HRJTIR, B 3~4 BB, K/ K
(25.17~33.55) pm X (4.34~6.14) pm (& 3D) ; Bk
KA PEZ (teleomorph) o

MG E IR I AR, R1 AT R2 B MR AT S8 7]
TR R AE A R Y R B AT A S Sk iR D TG 2
A
23 WERENSFEYZETE

FIF 3 A B 5 9 X% ITS1/1TS4 ., EF1Ha/
EF2Tb #l RPB2-5F2 /RPB2-7cR, %f R1 I R2 [ ¥k
) 343 K rDNA-ITS , TEF-1a il RPB2 i#47 PCR
PyE AR EIZ 550,750 F11 000 bp 45 (E 4)

¥ PCR Wik 20wy, WP 25 21 T &
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100 pm

-

R L

A, B:WVEIERI; C: BT D: FHEEE: F4;F . T2 F. A, B: Colony (front and back) ; C: Microconidia; D: Perithecium;

E: Asci; F: Ascospores.

B2 XERERERIERNEZFESEBHMES
Fig.2 Colony morphology and microscopic characteristics of the pathogenic strain R1 of soybean root rot disease

~

20 pm 10 pm

A, BT IESA; C: /N A7 D KAV AL T A,
B: Colony (front and back) ; C: Microconidia; D: Macroconidia.
B3 XERERERZERNEEESREBMES
Fig.3 Colony morphology and microscopic
characteristics of the pathogenic strain R2
of soybean root rot disease
NCBI. 73 5 % 2 A & bk 59 3 4> 3 [ rDNA -ITS,
TEF la fil RPB2 7E NCBI #£47 Blast 43 #7 , & 38 R1 4
Wk -5 Hr 08k 1 1 (F. neocosmosporiellum) BIARRITETE
99% VA I, R2 Rk 5 iR i JT 0 (F. falciforme) WAH
RIMEWRAE 9% KA b BT ZEHKAS RE LT I
Wi #9587 ITS-TEF la-RPB2 2 5: 0 2 %t & B (1]
5). MEISATAE H, R1 RS Hrfush 7] H (F. neocos-
mosporiellum) 5 h— 37 , i R2 W -5 Heth ik T 5 (F.
Jalciforme) RA—3 o BERTERFMGTHEYFILE

M 1 2 3 CK CK M 1 2 3

bp
2000

1000
750
500

250

100

R1 R2
CK: B4k Xt i Negative control; M: DL.2000 Marker; 1: rDNA -
ITS;2: TEF-1a;3:RPB2.
B4 XEREFERMR2E K rDNA-ITS, TEF 1o F
RPB2EE I PCR 4 18 =4 B ik [
Fig.4 Electrophoresis of PCR amplification products of
genes rDNA-ITS, TEF1a and RPB2 of the pathogenic
strains R1 and R2 of soybean root rot disease

FE SR Wl E R R A B 8 8k I T (F. neocosmos-
poriellum) T R2 A HR I (F. falciforme) .
2.4 HURMENE

R1 1 R2 B ke B 22 b e 1 5 VR e o 1) 45 2R
7R TERERT 4 F S, 3 R i b B Y R B 2R BT
AR S AR, 5 R IR — i, TR BR Ab 2
TeRAREAR (1 6) o 38 52 % [ & 30 R 1 B bk 32 22 52 1)
SEFEHR M R2 AR EE AR A TR R2 bR
R A 4R R 0 B R AR , o th 2 ARG
F o IR AR FE R 0 B 2l A S5 T P R4S S R
A R2 T AR B A AR ) v A T IE S B sk . PRI,
AR FG v DU, AT L S 0 760 50 T T R0 Bl AR e 7T
T 8 DA 75 A DA S kAR 9 ) iR, Tl A A
Al gL s R R TR
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F. crassistipitatum NRRL 36877
F'. brasiliense NRRL 31757
F. brasiliense NRRL 22743
F. azukicola NRRL 54364

s{ A
51 . tucumaniae NRRL 31096

100 | #. rucumaniae NRRL 31097
F. phaseoli CBS 265.50

F. virguliforme NRRL 22825
F. neocosmosporiellum NRRL 22166

F. neocosmosporiellum NRRL 22436

9g[ I solani NRRL 46598
F. solani NRRL 32737

81| [ F. falciforme NRRL 54980
F. falciforme NRRL 32721
F. falciforme NRRL25100
91l e R2

100

[— /. oxysporum NRRL 26360
10072 oxygporum NRRL 25387

0.050
RIFIR2 BB AR BT K AR TR, 206 TR 4R E
TR SDS R . Strains R1 and R2 were the pathogens of soybean
root rot disease in this study, the red represents the four reported
SDS pathogens.
B 5 %ETF rDNA-ITS.TEF-1a%1 RPB2 BELEH
FIMERRIERHNRERER

Fig.5 Phylogenetic tree of Fusarium spp. based

on the concatenated sequences of genes rDNA-ITS,
TEF1a and RPB2

[l ) m. 0

AXFIRARIE; B RUERANEE; C.R2IEFALBE; D:R1.R2TEAHE
Fpab¥E . A Control treatment; B: R1 inoculation treatment; C: R2

moculation treatment; D: R1 and R2 mixed inoculation treatment.
E6 MFEXERERVBRIRABIMZELLSTHIMRL
1 R2 E MBIV BRI E
Fig. 6 Pathogenicity test of stains R1 and R2 isolated
from diseased roots and basal stems of the
new emerging soybean root rot disease

25 REEREDZESE

1) 55 2350 LA B 2 A K i ig . 25 SR an
TR . R1BHFRTE Czapek 55 985 A Kbl , 7%
BE#AEF 6.11 em; 78 PDA YA . CAM #5535 ik
Z L HIE AR N 5.78.5.41 F15.33 em; 7E OA 1
IR LA KR, FYE HR U 3.61 cme R2FHBRTE
Czapek ¥ Fe Bk B A Kb, V% HLARIA 3 7.13 em;
£ CAM .PDA Fll TomA #5573 Lk 2, WV HAE 5
A4 6.92.6.96 F16.87 cm; M #E OA K537 A K i
18 W B 4.6 cm.

543 %
EACAM ®EEYA B WA B Czapek
g~ M TomA EZOA N PDA
ab | 2 be

s d i

7% Bi&/em
Diameter of colony

a
=
=
=
=
=
=
=
=
=
=
=
=
=

s —
e —
=
=
=
=
=
=
=
=
=
=
=
=
=
=

i 1\ oo "' RZ

Ttk Strain
ANRl/ING Fb: R b B R] 22 57 i 2 (P<<0.05) , T[], Different
lowercase letters indicate significant different(P<Z0.05), the same
as below.

E7 XEREHRERIFR2ERE
AEEFE THE L ERKER
Fig.7 The mycelial growth rates of the pathogenic
strains R1 and R2 of soybean root rot disease
on different media

2) IR EE JGRE  pH X R T 22 AR K B SE R . 45
BN 8 i o R1 A R2 B R AE 10~30 “CYu i N 1
A RLAE K 5 7 528 “CIX A P, B Vi B4R Bt ek B T v
MG K, 20~30 CA K R4F, R1FEMRFE 28 CAK &
P, Y% B4R K 6.00 em; R2 W BETE 25 “CAE K fe e
W ELAR N 7.33 om; S TR V& AR Bl it R T i T 9
NCEI8A) o YEHEXT R1HIR2 Bk KA K, H 74
HRA 98 5.662 5~5.737 5 cm 1 7.175 0~7.287 5
cm, 7E «=0.05 /KF T 2 5 A B % (K 8B) . 78 pH
4~11,R1 5 R2WHR B BEIE R K fEpH 7HE,R1 S
R2 TR AE K i, TRTE ELAR B R, 43 518 5.93 em Al
7.26 cm; 7F pH 4~7 , T 7% A2 BE pH 38 K 3G Kk Fifi
J b pH 38 R/ (BT 8C ) o

3) Mk R X SR A TR 22 AR K s S5 AR
9. K10 s . RIEMRAZLUBE N BRI, B 22 2F K
Heb, V& EARIA S 6.46 cm, LL2E 2ERE BRI 22,
PRTE ELAR N 6.07 cm, LALL RSB R R I o A 4K fe 12, 1A
7% H AR N 5.28 cm; LLEE F RN RURE, B 224 K B
P, B VR BLARIEE 6.55 em, HUR Sk filf R 4 AR FR A
HI B9k 6.20.6.13 cm, T LA S AL 8% K AR
i, B 22 AR K e TRIVE EAR N 4.05 em, R2 FRRTE LA
FLBE 22 20 R AR DR A A K R A R, TR B
4 6.43~6.47 cm, = FH A FAE «=0.05 /K V- F G i &
2250, AH SR BE Ll B LIS Sy e 58 I A= K i e d
1% % E RN 5.91~6.03 cm; LA H W &R,
W2z K, VG BAR N 7.4 cm, HROM il B2 &0 Al
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== 24 hBH 24 hlight

=E5C m0C®mlsC =220T
m 25 Cez28 C =30 C @m35cT
8 aab,

>
A% BHA%/cm
Diameter of colony
oe]
P HAZ/cm
Diameter of colony

R1
Ak Strain

= |2 hKHEZEHE 12 h photoperiod
8 B8 24 h2HF 24 h dark

Ak Strain

= pH=4 wmpH=5 ®& pH=6 =pH=7
m pH=8 pH=9 pH=10 =@ pH=11
ar aba

@]
V4 ¥ B AZ/em
Diameter of colony

R2
Bk Strain

B8 XEIREHFERIFMR2ZEMHREARERE (A FERBMpHCO THEZLEKEER
Fig.8 The mycelial growth rates of the pathogenic strains R1 and R2 of soybean root rot disease
under different temperatures(A), light treatments(B) and pH(C)
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Fig.10 The mycelia growth of the pathogenic
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Table 3 Lethal temperatures of the conidia of pathogenic

strains R1 and R2 of soybean root rot disease

'I‘empe:ife(fli :viter bath RI Rz
CK + +
50 + +
51 - +
52 — +
53 — +
54 — —
55 — —

e RO 2R T RBI . Note: 7 means

spores germinated, “—" means spores did not germinate.
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Table 4 In vitro toxicity test of four fungicides against the pathogenic strains R1 and R2 of soybean root rot disease

il 28 e RPN BT AR
LS I .. JRAHE /(pg/mL)  HIER/ % (=] I A ST B /(ng/ml)
. AW Fungicide . . o . . Coefficient of .
Strain Concentration Inhibition rate  Regression equation . 5 Median effect
determination (R*) . -
concentration (ECy)
0.25 14.15
~ I 0.5 18.78
256 W ik e 7L 7 _
. . 1.0 19.02 y = 0.5874x+4.2445 0.9328 19.33
Pyraclostrobin emulsion 25%
2.0 27.56
4.0 36.83
20.0 12.47
70%%6 HRERR R R T SRR 7R 40.0 44.74
Thiophanate-methyl wettable 60.0 57.46 y = 2.2974x+0.9967 0.9517 55.27
powder 70% 80.0 62.84
100.0 68.22
R1
20.0 19.32
806 FCARSR B AT R 711 40.0 20.17
Mancozeb wettable 60.0 35.23 y = 0.99442+2.7596 0.853 4 179.06
powder 80%% 80.0 36.36
100.0 40.91
0.062 5 12.56
450 g/L WReE K FL 0.125 24.64
Prochloraz water 0.25 35.27 y=1.5134x+5.6255 0.970 5 0.386
emulsion 450 g/L 0.5 50.48
1.0 78.26
0.25 17.14
I 0.5 21.63
256 WA ik A 6 7L 7
) ) 1.0 25.92 y = 0.44247+4.3319 0.990 3 32.37
Pyraclostrobin emulsion 25%
2.0 28.78
4.0 34.69
20.0 10.73
70% WA I 2 T A A 40.0 33.82
Thiophanate-methyl wettable 60.0 54.00 y = 2.4065x+0.6792 0.9830 62.44
powder 70% 80.0 63.64
100.0 64.36
R2
20.0 13.43
80 %% R ARHH B MK 771 40.0 3.48
Mancozeb wettable 60.0 11.19 y = 0.59762+2.6897 0.261 3 7 344.53
powder 80% 80.0 13.43
100.0 16.23
0.062 5 34.31
450 g/1 Wk g /K LA 0.125 38.08
Prochloraz water emulsion 0.25 51.88 y=0.939x+5.6463 0.972 8 0.204
450 g/L 0.5 66.53
1.0 74.06
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I8 I B R E S ik T (F. virguliforme) (J6 35 R 5
SDS) A1 & & 2 4 )1 & (F. tucumaniae) (F§ 38 K 5.
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Pathogen identification and control fungicide screening
of a novel soybean root rot

HUANG Zhixing', LI Yue', DING Jiexin', LIN Haiwei', CHENG Yanbo®, NIAN Hai*, ZHOU Erxun'

1.College of Plant Protection/ Guangdong Province Key Laboratory of Microbial Signals and
Disease Control, South China Agricultural University, Guangzhou 510642, China;
2.College of Agriculture, South China Agricultural University, Guangzhou 510642 ,China

Abstract In order to identify the species of pathogenic fungi responsible for a novel soybean root rot
in Guangdong, understand their biological characteristics, and screen effective fungicides to control the dis-
ease, the pathogenic fungi were isolated from the roots and stem bases of infected soybean plants using a
tissue isolation method. The fungi were identified based on their morphology and through a combined phylo-
genetic analysis of 3 genes (rDNA-ITS, TEF-1a, and RPBZ2).Subsequently, the isolated pathogenic fun-
gi were inoculated into the roots and stem bases of the original soybean cultivar Guixia No.2, either alone
or in combination, to determine their pathogenicity. The effects of various media, temperatures, carbon and
nitrogen sources, pH, light and fungicides on mycelial growth, as well as the lethal temperatures of the
pathogens’ conidia were measured. The results showed that two fungal strains with different characteristics
were isolated from the roots and stem bases of infected soybean plants, identified as Fusarium neocosmos-
poriellum and F. falciforme, respectively.The later was first reported in soybeans in Guangdong, China.In-
oculation experiments showed that both fungal strains, whether individually or in combination, could cause
symptoms similar to those of soybean root rot disease observed in the field.F. neocosmosporiellum exhibited
the fastest growth at 28 °C and pH 7, effectively using a variety of carbon and nitrogen sources, with lac-
tose and peptone identified as the most effective carbon and nitrogen sources, respectively. The lethal tem-
perature for conida was 51 °C for 10 min.In contrast, F. falciforme showed the highest growth rate at 25 °C
and pH 7, with a strong capacity for using carbon and nitrogen sources. Lactose, sucrose, and maltose
were the most effective carbon sources, while peptone was the optimal nitrogen source. The lethal tempera-
ture for conidia was 54 °C for 10 min.Different light treatments did not affect the mycelial growth of either
strain. The fungicide prochloraz exhibited the strongest inhibitory effect on both strains.In summary, the
pathogenic fungi responseble for the novel soybean root rot disease in Guangdong were F.neocosmosporiel-
lum and F. falciforme.These two fungi demonstrate strong environmental adaptability and sensitivity to pro-
chloraz, making it the preferred choice for controlling the novel soybean root rot disease.

Keywords root rot of soybean; Fusarium spp. ; pathogen identification; biological characteristics ;
multigene phylogenetic analysis; fungicide screening
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