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Leaf blotch and head rot caused by Botrytis cinerea on
sunflower and effect of heat stress on sclerotium formation of
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Abstract: [Background] In August and September 2022, the plant samples of leaf blotch and
head rot were collected from sporadic diseased fields of confectionery sunflower (Helianthus
annuus) in Lanzhou, Gansu, China. [Objective] To identify and characterize the pathogens of
leaf blotch and head rot. [Methods] We isolated the pathogens by the single spore isolation
method, measured the pathogenicity of the isolates based on Koch’s postulates, and identified
the isolates by morphological observation and molecular biological methods. Furthermore, we
determined the optimum growth temperatures of the isolates by the plate culture method, and
the changes of sclerotium formation characteristics of the tested isolates were observed after
cultured at 30 °C (growth inhibition temperature). [Results] Twelve Botrytis isolates with
different colony morphology were isolated from the diseased plant samples. The inoculation of
four isolates, SKY-A to SKY-D, on detached sunflower leaves and heads induced the symptoms
similar to those of natural diseases in the field, and the re-isolation rates of inoculated isolates from
the infected leaves and heads were 100%. When the four isolates were cultured on PDA plates at
15 °C and 20 °C for 1040 d, macroconidia were pale to light brown, unicellular, oval, oblong,
spherical, subspherical, clavate or irregular shaped, (6.0-14.2 (-20.1)) um*(6.0-10.4 (-14.9)) pm.
The sclerotia were superficial, black, spherical, subspherical, ellipse or irregularly shaped,
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(0.5-11.1) mmx*(0.5-5.0) mm. Type-I microsclerotia were reddish brown to dark brown, superficial or
submerged, (26.9-492.5) umx(14.9-149.3) um, with the cell sizes of (12.7-35.0) pm>(11.9-25.3) pum.
Type-II microsclerotia were nearly black, submerged, (35.8-373.1) umx(23.9-229.9) um, with
the cell sizes of (8.2—16.4) umx(8.2—14.9) um. Pseudo-microsclerotia consisting of specialized
appressoria were dark brown to nearly black, submerged, (32.0-447.8) umx(19.4-358.2) pum.
The optimal temperature range for mycelial growth and the temperature range for sclerotium
formation were 20-25 °C and 5-25 °C, respectively. After incubation at 30 °C for 7 d and then
at 20 °C for 14 d, SKY-B and SKY-C originally uncapable of forming sclerotia formed
sclerotia. Moreover, the mutants retained the ability of forming sclerotia in subculturing.
BLASTn analysis showed that the rDNA-ITS sequences of SKY-A to SKY-D (National
Microbiology Data Center Acc. No. NMDCNO0038NP-NMDCNO0038NS) had the similarity of
99.8%—100.0% with those of Botrytis cinerea strains in GenBank. The phylogenetic analysis
based on the glyceraldehyde 3-phosphate dehydrogenase gene (g3pdh), heat shock protein
60 gene (hsp60), and DNA-dependent RNA polymerase subunit II gene (rpb2) showed that the
four isolates were clustered in different subgroups of B. cinerea. [Conclusion] The pathogens
causing leaf blotch and head rot on confectionery sunflower were identified as B. cinerea.
This is the first report of leaf blotch and head rot caused by B. cinerea on confectionery
sunflower in the Northwest China. For the first time, we discover that B. cinerea can produce
two types of microsclerotia. The heat stress at 30 °C induced the B. cinerea isolates uncapable
of forming sclerotia to form sclerotia, and the sclerotium-forming ability of the mutants could
be inherited.

Keywords: sunflower (Helianthus annuus); leaf blotch; head rot; Botrytis cinerea; sclerotium;
microsclerotium; pseudo-microsclerotium; heat stress
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1.8 WERDFEMFERE
1.8.1 DNA EEEMNFF

DNA # B P TAEZ R ER AR
A PR w58

DNA $2HL. BUfE PDB H' 20-25 °CHi%% 7d
PSRRI TR 22, {1 F] TSINGKE #44 DNA
$i Wit 7R) & G FH 28 )4 fef 00 B 42 JRUEL DNA

H AL PCR &34 5 : PCR WA &
(30 pL): TSINGKE I5 Mix 15.0 pL, 1F. J5Z[i]
51%7(10 pmol/L)£% 1 uL,DNA 4z 1 uL,ddH,0
12.0 pLo 5975 SR KR BE L 1. PCR X
N 2544 . 98 °C 3 min; 98 °C 10's, 55 °C/64 °C
15s, 72°C15s, 37 ME¥H; 72 °C 5 min; 4 °C
{547, PCR F=¥FH DNA B mIGR 7 & iE T
PIE [ . Sanger ¥ .

P25 5 7E NCBI %4 1% (http://www.ncbi.
nlm.nih.gov)iF47 BLASTn 2387, #2538 B F i
H B2 % s H o0 (National Microbiology Data
Center, NMDC) #3555 .

1.8.2 HMERZLAEW
FFRI FH R g3pdh. hsp60 Fl rpb2 3t

*®1 KMRFEASIYFS

KT ER G L BEW . I GenBank #2741
B e b R A AT S SRR S A OC T R Y
g3pdh. hsp60 Fl rpb2 LK 751 (F 2), LIKZEELR
(Sclerotinia sclerotiorum (Lib.) de Bary) M4 Mt , F
ClustalX 1.83 Ff4x} H B 513E 7 HX (alignment),
Ee XF 5 O 8 T MEGA 7.0 %K 4 i 47
g3pdh+hsp60+rpb2 JF4IHFH: , i KASA (maximum
likelihood, ML) K &% (maximum parsimony,
MPYIEMHER G & F W, 1 000 ¥X bootstrap
A R GER T R B AR R

2 HERE5M

2.1 REERK

li) H 3% 5 E A6 B A AR DU 5 e bk T
BE, B EIKEE, HESORa, R/
24 5.0 cmx2.2 em; i HTE 20-25 °CIRIRIESE 1 d,
JRBE LA K PR 22 (M 7 7 TR A T 22 3 E T
FRK). ] HIEE & F AR BT (O, RN
7.0 cmx4.5 cm, T ] UL el RS R A K AR = 5
PIHREE, IKERZEKBHENEE, PRy
AR G, ORI H 2SR 1),

Table 1 Primer sequences used in this research
H AR XI5 5194 75 Gk 2]l 1B Kl EE 275 3k

Target region Primer name Primer sequence (5'—3")

Annealing temperature (°C) Reference

rDNA-ITS  ITS5 GGAAGTAAAAGTCGTAACAAGG 55 [7]
ITS4 TCCTCCGCTTATTGATATGC
ITS1 TCCGTAGGTGAACCTGCGG 55
ITS4 TCCTCCGCTTATTGATATGC

g3pdh G3PDH-F  ATTGACATCGTCGCTGTCAACGA 64 [8]
G3PDH-R  ACCCCACTCGTTGTCGTACCA

hsp60 HSP60-F  CAACAATTGAGATTTGCCCACAAG 55 [8]
HSP60-R  GATGGATCCAGTGGTACCGAGCAT

rpb2 RPB2-F GATGATCGTGATCATTTCGG 55 [8]
RPB2-R CCCATAGCTTGCTTACCCAT

rDNA-ITS: %A DNA, N FERX ; g3pdh: 3-#EMe H M AR ; hsp60: HUMEH 60 FH; rpb2:

DNA {R#iE RNA 4 i I HE 11 5L

rDNA-ITS: Nuclear rDNA, internal transcribed spacer region; g3pdh: Glyceraldehyde-3-phosphate dehydrogenase; hsp60:
Heat-shock protein 60; rpb2: DNA-dependent RNA polymerase subunit II.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1410 (YIS Gk Microbiol. China

% 2 M GenBank T Botrytiscinerea XXMM EARFREAFIEE
Table 2 The protein-coding gene sequences of Botrytis cinerea and related species downloaded from
GenBank and their information

s WS  FE i HE R YR IS H SRS 275 3k
Species Strain No. Host Locality Protein-coding gene accession number Reference
g3pdh hsp60 rpb2
Botrytis COAD 2805 Dahlia sp. Brazil: Minas MN547187.1 MN561097.1 MNS561153.1 [9]
cinerea (=B74) Gerais
COAD 2824 Helianthus annuus Brazil: Minas MN547188.1 MN561098.1 MN561154.1 [9]
(=B75) Gerais
LSR-1 Lettuce China ONO911590.1 ON911589.1 — [10]
MUCLS87*  — Netherlands AJ705004.1 AJ716065.1 AJ745676.1 [8]
Poly-4 Fagopyrum tataricum China: Gansu MG846499.1 MG846504.1 MG846509.1 [11]
Poly-5 Fagopyrum tataricum China: Gansu MG846500.1 MG846505.1 MG846510.1 [11]
SAS405 - Italy AJ705005.1 AJ716066.1 AJ745678.1 [8]
Botrytis CERC7170* Eucalyptus China: KX301020.1 KX301024.1 KX301028.1 [12]
eucalypti urophyllaxEucalyptus Guangdong
grandis
CERC7208 Eucalyptus China: KX301021.1 KX301025.1 KX301029.1 [12]
urophyllaxEucalyptus Guangdong
grandis
Botrytis fabae CBS 109.57 - Netherlands AJ705013.1 AJ716074.1 AJ745685.1 [8]
MUCL98* - Spain AJ705014.1 AJ716075.1 AJ745686.1 [8]
Botrytis BRIP 72276a Macadamia Australia MZ344225.1 MZ344236.1 MZ356232.1 [13]
macadamiae integrifolia
BRIP Macadamia Australia MZ344226.1 MZ344237.1 MZ356233.1 [13]
72295a* integrifolia
Botrytis CBS497.50* — Norway AJ704990.1 AJ716046.1 AJ745662.1 [8]
pelargonii MUCL1152 - Norway AJ705029.1 AJ716090.1 AJ745701.1  [8]
Botrytis YNI1 Paris polyphylla China: Yunnan MG387957.1 MG431978.1 MG431975.1 [14]
polyphyllae  yN3=* Paris polyphylla China: Yunnan MG387959.1 MG431980.1 MG431977.1 [14]
Botrytis 10091 Vitis vinifera France: JN692414.1 JN692400.1 JN692428.1 [15]
pseudocinerea Versailles
X1303 Blueberry USA: KJ796654.1 KJ796658.1 KJ796650.1 [16]
California
lerotinia 484 - - AJ705044.1 AJ716048.1 AJ745716.1 [8]
sclerotiorum

0 AHE xRS BB R A R R

—: Unknown; *: Type, neotype or epitype strain.

22 WREREDBHER 23 HmMNELSER

M3 s AR AE b a3 B A 3] 12 PR 2 1 PP SKY-A-SKY-D Ji5 15 h, [i] H 2 A
o EEEIL 4 BR(SKY-A-SKY-D) AR FFRAWEAE, M5 2 d, WK 100%;
MRIEATJG B2 5T TAE PRI 42 h, [6) H SRS TF IR AW A, Efh
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E1 REHBEESIENEDEZEMFEMEREFER  A-D: FEA 1, HIHERA. B: HEEER; C.
D: M EIRIELE [ 2025 °CPRBREFE 1d; A, C: WA IEM; B, D: MR T51H). E-G: HA 2 (E: 1E
16 H R B W 0 B AE 8 Fe EFC L AIRBE(IE BR AR S 7E 25 °CILE 4 h); G: FR#Lflm). H: A4 3, /R

T A6 50 B A8 K (5 T 22 R 42
Figure 1

Symptoms of leaf blotch and head rot caused by Botrytis cinerea on sunflower. A—D: Sample No. 1,

symptoms of leaf blotch. A and B: In field. C and D: Incubated on moistened filter paper for 1 d at 20—25 °C.
A and C: The obverse side. B and D: The reverse side. E-G: Sample No. 2. E: Disecased flower tray was
drying in the field. F: Lesions on receptacle (sample was collected and placed in room for 4 h at 25 °C). G:
Vertical section of the diseased head. H: Sample No. 3, showed that grey mycelia and conidial masses on

lesion of diseased head.

J5 6d, WihFk 81.8%100.0%. Xf B K .
AN RIREIR S H AR R REIRAR L, R A
A R IR B Y 23 K 100% (3K 3, & 2).
24 REEEESEKEERFESHHE

TR IE PR R B R 2208 B AR R IRLE R 20-25 °C
(1 3) K SKY-A 7 AL AZ IR R 5-20 °C,
R SKY-D 7 A W AZ B IR B 5-25 °C,

7E PDA FHz |- 20 °CHE55 14 d, Hitk SKY-A
1 SKY-D S AWM, A K, Wik
A, BB, BB IEE . MRTESCRELNIE,
H /N R(0.5-11.1) mmx(0.5-5.0) mm, %™

2SR OY VA NS E NN G sy o R S R
BKES; FPE SKY-B Ml SKY-C SAERZFE K,
PR R IRO IR, AR 4).

RIS TEETE PDA FAR I 20 °CERGEESR 10d,
I AR KT 1 em; ZM AR,
TOERE D, SRETE . BRIZEEEERE, R
BIRIESAT, (6.0-14.2) umx(6.0—10.4) pm; 434 7
TR A7 A 1-4 42048 78 PDA Pl B 15 °C
BIEREFE 21 d, EIBEHF I EAAATIN 14.9 um;
WEL BN FRAR AT 4 R 90, #IR 71
AR EE Al 3k 20.1 pm (] 5).
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=3 REERSS e HEH RN BRTYE
Table 3 Pathogenicity of four Botrytis cinerea isolates for sunflower leaf and head
Wbk HERPERAL AN TR BRI R B R REOR RO R R/

Isolate Inoculation ENAE{EEX  Number of EfEMEEL %K Number Rate of  Lesion size (mm)
position Number of inoculation Number of Rate of of infection
inoculation site infection infection leaf infection site (%)
leaf or head leaf or head or head (%)  site
SKY-A Leaf 10 10 10 100 10 100 (35.0-57.0)x(30.0-38.0)
(45.7£7.7)%(34.9£3.0)*
Head 11 31 11 100 30 96.8 (5.0-55.0)x(5.0-55.0)
(15.249.2)x(12.5+£8.3)*
SKY-B Leaf 10 10 10 100 10 100 (42.0-58.0)%(35.0-45.0)
(51.245.8)%(39.6£3.6)*
Head 11 34 11 100 24 70.6 (6.0-30.0)x(5.0-28.0)
(13.2£7.0)x(11.8+£6.7)*
SKY-C Leaf 10 10 10 100 10 100 (34.0-58.0)%(30.0-40.0)
(41.5£7.0)%(34.4£3.1)*
Head 11 33 9 81.8 25 75.8 (9.0-25.0)x(5.0-21.0)
(14.8+4.8)x(11.8+4.1)*
SKY-D Leaf 10 10 10 100 10 100 (35.0-60.0)x(28.0-41.0)
(49.0£8.7)x(34.5+4.1)*
Head 11 33 9 81.8 27 81.8 (5.0-32.0)x(5.0-26.0)

(17.6£7.4)x(14.4+6.9)*
WA ] FEREERS 6 d WEE; MR MG 3 dRE. REEA/NLTERIRR. * T 8bri 2. 50 8 8] 0 1R
18-22 °C

Survey time: 6 days post inoculation for heads; 3 days post inoculation for leaves. Lesion sizes are expressed as scope of

length and width. *: the mean + standard deviation. Temperature during test: 18-22 °C.

2 [EHZEMRMEEEMEARER A-D: MG 3d; E-H: EREME 6d A, E: #Fb
H ik SKY-A; B, F: 4&FAE M SKY-B; C. G: #FPE#k SKY-C; D, H: #EFPE K SKY-D. X501 7]
(iR . 18-22 °C

Figure 2 Symptoms of artificial inoculation on sunflower leaves and heads. A-D: On leaves, for 3 d after
inoculation. E-H: On heads, for 6 d after inoculation. A and E: Isolate SKY-A inoculated. B and F: Isolate

SKY-B inoculated. C and G: Isolate SKY-C inoculated. D and H: Isolate SKY-D inoculated. Temperature
during test: 18-22 °C.
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5 10 15 20 25 30 35
Culture temperature (°C)

B3 REMNARERELE KN
MEHE R 48 h

Figure 3  Effect of temperature on mycelial growth
of four Botrytis cinerea isolates. Incubated for 48 h
on PDA in the dark.

PDA

RIS TR AR FE PDA V-4 I 15 °CHI 20 °CHi 3%
14-40 d, WFJLL™ A AP AY B S A% S BRI e
oo IRIMMUAZ LM (2 BBt RAEBAE,
(26.9-492.5) umx(14.9-149.3) um, THEAZIIZHRLAMN
IR/ NA(12.7-35.0) pmx(11.9-25.3) pum; TRV GAA%
VEER(E A (35.8-373.1) umx(23.9-229.9) um,
FIRZHIRZRIR N A(8.2-16.4) pmx(8.2—14.9) pm;
A A% R A B B ML A, I 2 0 TR
o, Hi, (32.0-447.8) umx(19.4—358.2) pum.
TR A% AR T 81 A% 1) 7 A4 s () R 80 o T R
FEE AW AERKES . PIRNEE R R S
R B A2 1 1 R R AE FH P IR ARME X 20 P2, 2
EATHY R ROE SRR 22 5 B 2. (&1 6-8)

4 RIGEHRTE PDA FE4R E 20 cCEREIZH 14 d WEEES

A-D: Btk SKY-A (355590 1F 1 Fl s

If); E—H: Fk SKY-B (B =B m A1) ; I-L: Bk SKY-C (B3 1E m A5 1) ; M—P: ##%& SKY-D

FEFRY L AT D). BRI EAE: 90 mm

Figure 4 Colony characteristics of four Botrytis cinerea isolates grown on PDA for 14 d at 20 °C in the dark.
A-D: Cultures (front and back) of SKY-A. E-H: Cultures (front and back) of SKY-B. I-L: Cultures (front
and back) of SKY-C. M—P: Cultures (front and back) of SKY-D. Diameter of Petri dishes: 90 mm.
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5 RREMRNIERFE 7EBRTRESRBAFHAE A-C: /EMTH; D, E: 44T
TERIR ERKIR T 20 °CL 24 h B %774 1-4 B2 F-Q: 74T  A-C F. G N-Q: I#fk SKY-A;
H. 1. ## SKY-B; D, E, J. K: Bk SKY-C; L. M: HFk SKY-D. A-C. F-I. K-M: #£ PDA
M b 20 CCRAREEE SR 10d; T, N-Q: 7£ PDA ¥4l I 15 °CRARG 5% 21 d. #rR: A-C, 100 um; D, E,
40 um; F-Q, 10 um

Figure 5 Morphological characters of conidiophores, conidia and germinated conidia of four Botrytis
cinerea isolates. A—C: Well-developed macroconidiophores. D and E: Germinated conidia with 1-4 germ
tubes, when conidia incubated for 24 h in water drops at 20 °C on slide. F-Q: Macroconidia. A-C, F, G, and
N-Q: Isolate SKY-A. H and I: Isolate SKY-B. D, E, J, and K: Isolate SKY-C. L and M: Isolate SKY-D. A-C,

F-I, and K-M: Grown on PDA for 10 d at 20 °C in the dark. J and N—Q: Grown on PDA for 21 d at 15 °C in
the dark. Scale: A—C, 100 um; D and E, 40 pm; F—Q, 10 pm.
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B 6 RIGEHRAE PDA F1R L 20 )CRESIES 14-40 d FENEZ . MEZMBMERZ  A-D: #ik
SKY-A (F5 3= W) 10), K595 21d; By F: Witk SKY-B (791510, £55% 40d; G. H: Witk SKY-C (35
FEYIT), HigF 14d; 1-P: Rk SKY-D, Fifg#ifmid. J. M. N)FLIER (K. L. O. P), HiJf 21d
(I-L)A1 40 d (M—P). $x: 5mm. FFEMEE: 90 mm

Figure 6 Morphological features of sclerotium, microsclerotium and pseudo-microsclerotium produced by
four Botrytis cinerea isolates grown on PDA for 14—40 d at 20 °C in the dark. A—D: Cultures (back) of isolate
SKY-A, incubated for 21 d. E, F: Culture (back) of isolate SKY-B, incubated for 40 d. G, H: Culture (back) of

isolate SKY-C, incubated for 14 d. I-P: Cultures of isolate SKY-D, back (I, J, M, and N) and front (K, L, O, and
P), incubated for 21 d (I-L) and 40 d (M—P). Scale bar: 5 mm. Diameter of Petri dishes: 90 mm.
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7 IRMEZNEMESHE®PDA BREER)  A-H: BEBWHER; 1-0: K& HMIEZ. A-E:
Fitk SKY-A, 15 °C FH53% 21 d; F-O: E#k SKY-D, 20 °C FH53% 40d. #3/X: A-H, 100 um; 1I-O, 20 um
Figure 7 Microscopic features of type-I microsclerotium of Botrytis cinerea (grown on PDA in the dark).

A—H: Mature microsclerotia. I-O: Developing microsclerotia. A-E: Isolate SKY-A, incubated for 21 d at
15 °C. F-0: Isolate SKY-D, incubated for 40 d at 20 °C. Scale bar: A—H, 100 um; [-O, 20 pm.

2.5 AEMEXTRERE BB SER 7 A TR B 1 B e v T L .
30 °CHFE 7d, FEREZ 20 CCHEE 14d, T RILUIRAGRAELT 6 (8 9, 4 10).
% S IbE SKY-B Al SKY-C 7L E R, [fiH™ 8 e 5 S 0 K T AR

RIS L E 2R AT R AT HEXO, e 4 g TR R 4 S K 4
PRI B L fRE e SR AT fe . fUIRI(B. cinerea Pers.).
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8 HNEMEZMEBMEZNEMESIFIEPDA EBIER)  A-K: IRMEZ, ®itk SKY-B, 15°C
W% 21d (A-F, BCARIBER; G-K, KEPRIMER); L-U: BH@EZOL-Q, Bk SKY-C, 20°C
Kigt 40d; R-U, EHE SKY-A, 20 °CHi#% 40d). #rR: A-D. P, Q, 100 um; E-H, 50 um; 1-O.
R-U, 20 pm

Figure 8 Microscopic features of type-1I microsclerotium and pseudo-microsclerotium of Botrytis cinerea
(grown on PDA in the dark). A-K: Type-II microsclerotium, isolate SKY-B incubated for 21 d at 15 °C (A-F:
Mature microsclerotia; G—K: Developing microsclerotia). L-U: Pseudo-microsclerotium (L-Q: Isolate

SKY-C, incubated for 40 d at 20 °C; R—U: Isolate SKY-A, incubated for 40 d at 20 °C). Scale bar: A-D, P and
Q, 100 um; E-H, 50 um; I-O and R-U, 20 pum.
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B9 HAMBESFERZREMSEMEMED A-H: WS EYTE PDA AR L 30 CCRETRIFE 7d )5,
BEZ 20 °CHEF% 14 d, KW mi(A. B: WPk SKY-A; C. D: Ktk SKY-B; E. F: Btk SKY-C; G,
H: H ¥k SKY-D). I-P: 75 SR bEAGARFCE T2 16 PDA 4 | 20 °CHRIE R F: 21 d 1-L: SKY-B; M—P:
SKY-C; I, K. M, O: Kif&¥i¥ihi; J. L. N, P: SFE¥IEM). KM E4: 90 mm

Figure 9 Sclerotia-forming induced by heat stress and its heritability (I). A—H: Original isolates of Botrytis
cinerea grown on PDA for 7 d at 30 °C in the dark, then for 14 d at 20 °C, cultures back (A and B: Isolate
SKY-A; C and D: Isolate SKY-B; E and F: Isolate SKY-C; G and H: Isolate SKY-D). I-P: Subcultures of

mutants incubated for 21 d at 20 °C in the dark (I-L: Isolate SKY-B; M-P: Isolate SKY-C; I, K, M and O:
Cultures back; J, L, N and P: Cultures front). Diameter of petri dishes: 90 mm.
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B 10 FEREHRTERZEINALREMEA) AL B: HIHSEYTE PDA VAR I 15 CCREEEF 14d
(A)F121d (B), EFRWHIH. C. D: 25 ER(hHMa 75 Ak IR Y 7E PDA VAl b 15 °CRR I B
7% 21 d, K=Y 75 H (O)MNIE T (D). A-D WA E A 1-4 FIRIKJE FE Ak SKY-A SKY-B . SKY-C il SKY-D.
KiFRIME4E: 90 mm

Figure 10 The heritability of sclerotia formation ability of mutants (II). A and B: Original isolates of
Botrytis cinerea grown on PDA for 14 d (A) and 21 d (B) at 15 °C in the dark, cultures back. C and D:
Subcultures of mutants (induced by heat stress) incubated for 21 d on PDA at 15 °C in the dark, back (C) and

front (D). A—D: Columns 1 through 4 (left-to-right) are, in order, isolate SKY-A, SKY-B, SKY-C and SKY-D.
Diameter of petri dishes: 90 mm.

(B 11), TS eSS R S eSS R
—ﬁo

3 WREER

SHUNTENE | EEF M T ARV 7 E,

26 WERNDFENEFLEEER

FHF AW B 44> B. cinerea B bk A L il 5
B} NMDC J¥ 9575 L3 4.

BLASTn 4 #r&sRBon, 4 ANl ik
rDNA-ITS 7415 GenBank #7251 H. A A 5 3CRik 7

11 B. cinerea JPAAHITER 99.8%-100.0%.

TE LA S5 KA BR 6 R0 e KT 24 90 4 1Y
g3pdh . hsp60 il rph2 ZILH B & RE L E W,
4 MR HEHR S B. cinerea KRR TE—, I
JR 7 A B B0 A 3 (B Bk At s (H A ) G 1k

WA KA 2 14 (B. cinerea) &5 |5 2 M i &2 ]
] H 2% B F 285 (499 I T . B. cinerea 5| 2 1]
H % K A5 76 8 1 PG b b X 2R 1 Gl .

B. cinerea 7E# A& T P2 A 4 A T FI R
KB ERTEH 1-12 MEECEY 3.4 1),
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x4 FBTARMRA 4 1 Botrytis cinerea B kI E IS 2 &% NMDC FH&E RS
Table 4 Origin and NMDC accession numbers of the sequences for four Botrytis cinerea isolates in this

study
WHk  FHE SRR ik CREHM ITS g3pdh hsp60 rpb2
Y5 Host Source Locality Collection
Strain date
No.
SKY-A Hedianthus leaf China:  2022-08-19 NMDCNO0038NP NMDCNO0038NT NMDCNO0038NV NMDCNO0003803
annuus  (sample Gansu,
No. 1) Lanzhou
SKY-B Hélianthus head China:  2022-09-27 NMDCNOO0038NQ — NMDCNO0003800 NMDCNO0003804
annuus  (sample Gansu,
No.2) Lanzhou
SKY-C Hédianthus head China:  2022-09-27 NMDCNO0038NR — NMDCNO0003801 NMDCNO0003805
annuus  (sample Gansu,
No.2) Lanzhou
SKY-D Hélianthus head China:  2022-09-27 NMDCNO00038NS NMDCNO00038NU NMDCN0003802 NMDCN0003806
annuus  (sample Gansu,
No. 3) Lanzhou

KR 7 5 B e A TE B R YRl 24 80E TP O (NMDC) ;- https://nmdc.cn/resource/genomics/sequence
Data is deposited in National Microbiology Data Center (NMDC): https://nmdc.cn/resource/genomics/sequence.
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11 #-F g3pdh. hsp60 # rpb2 EEFIAZ KNSR EA)FEXRELEBWENRELERN 7
X REAERIR bootstrap K Y SCRF A 433, H R SCHHE (bootstrap)>50% ) i 7R 78 45 A~ #E AL 3 355
;LA Sclerotinia sclerotiorum Jy A s B B AR AE RS 2 W9 5 Ja A i1 LA 5 5 55 I GenBank 5 NMDC
B ST A g3pdhthsp60+rpb2, NA KR TCE 55 PR REE R A7 i i T 3 A s

Figure 11 Phylogenetic trees based on combined g3pdh, hsp60 and rpb2 gene sequences using maximum
likelihood (A) & maximum parsimony (B) methods. The confidence values over 50% from 1 000 replicate
bootstrap samplings are shown at each node. Sclerotinia sclerotiorum is used as the out group. Type strains
are marked with an asterisk after the culture number. The order of GenBank or NMDC accession number in

parentheses is g3pdh+hsp60+rpb2, and the NA indicates no accession number. The scale bar shows the
expected number of changes per site.

TEBREE R LR G WA s MRV AT 8%, (10.0-30.0) pm>(5.0-25.0) pm]E 2 41 [K /)
TEAVEASHER TIER, fESERIRE L (12-35) umx(6-30) um]JEIEA T, JEIHAM T
R K WA DAPUES IR0, 78 WSS B0 A KA o A il U PR R R e
S B P A T B R TS AL T, Urbasch BOSERMA, 512 B ke 2122
eGSR A AF ALY AL E] B. cinerea nf = 2L A RTER MAGfL E h HL AT DL, Plesken
AT E, BEREOEE 6, BAMEIR/N: 55 20122013 4N HF A9 5 AL 5 R (Iris
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pseudoacorus L.)RIFEFIM - B3B3 22 %
KA E A, Hrhry 21 PRIEZL ZF R I
BRI A A AR, XA AEKS
A gt A A H R B 2 (bikaverin) ) R 1 -G H%
JEH bebik1PY; XIMLN4EAE 2021 4F MBS 43
B3 — R BB A 7 A 2165 43 WA ) R R A 2 96 T
WU R R B SR PUE AR
PR P, 33 68 3R S A R I A 2 78 TR LA e
PEOE S AR AR PO FEAEE I R, R R R
SELLAL S UMY 7 AT 5 A% TR A DG K

Barnes i 11 {5 il (48—80 °C)Ab Hi K 45 44 1
W5 AR A, SB35 A 1 1 1B B
W s K AEIERL T, A7 AR A .
W 1) TR 22 AR T 21t B B L s B3R — A
LA R 22 AT BB SR AL IR T A1 5E , BITESEN
AL TR 22 AR R R b AR SR A FEAR R Ak
MEARELER, wZ"E5%, ey E
EERER, EHARE; 2R,
DA R AEAR B = il B R (230 °C)HE %, BFA= R
PR SRR A K BRGE R TR 2
Wi Z, AT RRIERD, BRI 2 8
anyitE M, REaE e, RO AR
#), (AIX S PRRRAG i 45 AR TR Y, 1
g, R FERTE 30 °CH53% 7 d, R
20 °CHi3% 14 d, A[5S 2 DA AL R R
AW Z 1) A -, 78 S AR Y R A
Fo A sie 1 T e AR ARG IR h st A%

B. cinerea j& £ % F IR E AR, BT
T L TR A T S B P ) M RN A st T
Byl ik, &8 BO R ) 2 SR e
U IR, IE A R LT Sy R A
FERITE M, B. cinerea HAT = & Y4 BUERAE A58t
feZtek, BREARNSHE ZFEVE T & T A
), HEHS5F By . IR, Mk
HERA —ER LR, (HA TSRS A ES

WA, FEAWFEM R g3pdh. hsp60 il
rpb2 ZEHEK G RGE LK TR, 4 MRtk
£ B. cinerea KR TE—E , I 7N B B H
A P M (CH ) SCIE, BIF 9845 2R 34
Azevedo 2PV} Garfinkel ™ [#EiE, Bk %5
#1(B. eucalypti Liu & Chen)Hl K A% 3% 1 % 1
(B. pelargonii Reed)fR 7] fE /& B. cinerea fi
fis B 5 AR B 5T 45 SR, WO IR IR A A AR
(B. macadamiae Prasannath, Akinsanmi & Shivas)l
M. JH A B. cinerea,

it £ 10 4, 7225 B. cinerea &
BMECR MR IR C LP R, 7E B. cinerea
R s T 11000 MEE, #ZEHAT,
T L AR A HX A AR B 150 N FEE AT
Tt s, XU FRATR X A B R TR
WA YA BRI,

T #% (sclerotia) 1 73 B # (microsclerotia) f&
— SRR H R TR AR S TR U B
TGS BT RE T I IRAR S5 40, fE B AR TE 1
T 96 J L B A2 Y g 30 v HoAg i P78
K48 A% B (Verticillium dahlia Kleb. ) 8 1%
W POA N TR BELR 2, XA
YW RITE IZ BR At A, Bl 5 A i) o 25 AR Bk
AN , 2 J5 X A A % 42 B F V. dahlia
BA BB EZ R ), TR EE
LT, FTRATE R AETE 14 AP0, BRI
LB BT8R iR A TS R 22 5 V. dahlia 1Y
WAL BOT A TR AL PR B A Gl
¥i7E B. cinerea HHJE IR XL, B. cinerea i
U7 Ra <13 o v W N 1 RN =W Q= e & P
e Ve R SR T SR i — 2L i B i 52
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