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Culture method with plate in flask for sporulation of thin-walled
conidia of Villosiclava virens

PU Xiangjun, WANG Zhongwen, ZHANG Lili, ZHANG Juncheng

(College of Agriculture, Guangxi University, Nanning 530004, China)

Abstract A culture method with potato agar plate in flask (flask method) for sporulation of thin-walled conidia
of Villosiclava virens was established. The results indicated that no relations existed between conidial yield and
medium volume of the potato agar inside the flask. Conidia of new generation were formed normally by the flask
method for all isolates examined. Efficiency of sporulation cultured by plate in the flask was higher than that by
plate inside a common dish. Conidial yield of new generation was decreased greatly when a plate colony was cul-
tured repeatedly after the conidia were moved out. It was concluded that the flask method was an ideal technique
for sporulation culture of thin-walled conidia of V. virens due to the high efficiency of sporulation as well as anti-
contamination.

Villosiclava virens; culture method with plate in flask

Key words thin-walled conidia; sporulation;

Plant Protection

o D L T A A - PR ALY L TR T Y R AR S AT
Hh R EE AR L DRI AR AR 0 3 A 9 v A 1 1y A
KEFFEY AR BRI G . AESEER X0 1
THATIE BB IR AREIR R AT A A= )
FRAE . ALRE N BF 98 TAE SR B il A k. Al
o e [ A AD K A AR 7 Y B RO 2 — s H
Villosiclava virens (Nakata) E. Tanaka &. C. Tanaka
AP A | JEERE S A A RN RE S A A —
FRIEZSITEF . 78 H R0 B AT T K 2 1 5
BESY A A0 WA I 0] & B 7 A T A R R
W ABTESC I 28 N Bs 7 IR RE 43 R A6 AR FE A S R
BORRIAME AR L T8 o 15 55 4145 FL ™ f 6E J) i #% 1Y
B . H A A 5 RS 3RS 1 S e o v

IfEHHA: 2017 -08-26

BITHHEE: 2017-09-28

BEP A=A DR R AR s A SRR A 0 8%
SEORAIR R WRE S AR A T R AN L A
XTHERE > A 07 A KO T AR 08 T R TSRO IR
o AR B WS F7 A i 18 BE ™ A2 R B
BESP AT DRI AT AR [ A Ak 2 3 14 BRI
WA B 35 05 i A ERE S AR T O 1
T DR O A DGR R R e T A
[ ARG IR b A = R PR AR A O i A i E
SR U B IR 1] 5 W BE A 90 1. AR S PR T
P r B A il ] PO RE 23 A2 At 78 PSA SR
A I R A R B TR 22 TR RO B — AU 7 B
Fr5~6 dja al i AR 10 (/N v SR T/ B
AN H R PR A 7 F B 22 3% 25 4 DR 1) 7 At /)

E£mE: EZHR AR PEATH A A 1 (nycytxgxextd-04-18-2) ; PG A 8B4 4 (2011GXNSFA018068)

ISR

E-mail ; jezhang@gxu. edu. cn



44 55 3 W

TR A5 IR WAl R o A A T W A A7 - 131 -

PR VAT i » A B P AR R B 0 /N R AR
Fimio THERE S 2 478 S 8% B B lig (PAD Al b
[0 e SN L T N 22 (Y R R ES £ 5 9 /e R AVE (LR AP 21
DI AT AR P S 22 . LK L ) s 7R
LA 6 1A PR A T T 4 R (LS 370 LT [ A
HNBEAG AR IR B BRRHE AR DA ) = S iR
ANBNR AT [T A8 R O 70 e . 5 A&
B T IR A T TR RE LE 37 98, SR B
o B AR A RIS R AR IR .

1 RS

L1 ##

T il T 7 Ak Uv-34., Uv-105, Uv-108, Uv-110,
Uv-111 S P RAEAE s B 27 S 6 28 DR AT TR AR S 2
FI B 7 T 58 A A R A A A ka3 B
1.2 A&

1.2.1 BHAfET &R &

MIRE RIS PRI R R 22 R
PS HFRB (45 100 . JEFE 10 g, Z%18/K 1 000 ml),
THER 150 r/min 28 CH55% 7 d ARG — 2 KWY
A U8 B 23 TR 22 A A AL 961 I WA B0 L E
FHTCHE KK DTTE B 46 =7 VeI 1 Ik FR 0k
RUTTE . P O KCKA6L 1 AR R, JF T i sk
BB AN 85 B Je TSR /K TR ) B2 oy 10° A4/
mL PRI 02T 5 mL Bk . F T 25C
fEIRA A . BT 5 D TERRARL By 25 R 96 B
TR ] B I AR S8 4 —FE
1.2.2 MAEFFARNH &

5 IR B 77 5 PA (44 % 100 g, Bifig
20 g, Z& 17K 1000 mI)AE Ay 7 i 3% 35 Ak H L e il
EHEKH . F 250 mL = fM3ean PA il SO X ks
IR BRUE IS, RS 30 mL,

1.2.3 HE®EB AR

TR TES B8 L 2.1 Hl4 7 B0F )
FEO T » WU AL G i i WG 12 P W, S
#) 1. 2. 2 H g A CE IR AR L T T R g b 1
TRTFWI SR PR T Al |, T 28°C R H
gt
1.2.4 BFAEBPRFHEND W

5 20,40,60,80 ml PA F53EE0 51128 A 250 mL
=S B BOR R TP B E R 3 0. 5

— AR Uv-110 61§23 50 pl, 28°CF 74
FiF% 5 d Ja kil 5 AR iR .
1.2.5 FREEFFANFHENZH

Fi¢ 1. 2. 2 Jy e il £ o =X s 352 7l [R) Bk AR
9 cm By IR MLHN 555 RS IR . 48— A AR
Uv-110 ff1F77 80 pl, 5] 28 CHERAR A 7771t
Bt Ay BIERE R 5.10,20,40 d RIS C A T A
Bk, 3 A HE L OSSR S AR SR 7 il i
1.2.6 MARERLERGEEFERTHARIA

PERS TR T O V)& e 11 T w1 TN R 7
Uv-111 4 5~ B PRI 80 pL. 563 28 CHaE IR AR 47 7™
FuRE %5 d I FH G K B K T /N B il 1 4% IS B
KRS 5 AHEL - IR A DU A6 55 i B S K =X
IV B 35 77 AR B A 28 C 1 AR #1756
ZUOTAREFR LS d e FHRIRER D7 e R T
R A5, I 4% IR ) 5 ik aEA T 50 =R L ks
IR g E A 3K,
1.2.7 FREKRERXERFRENFHRA

PRI FR AR 23 A A B Uv-34, Uv-105,
Uv-108,Uv-110, Uv-111 f48 5 & IF W 100 pl, B
7% 5 d Ja i 5 A 8o R R E R 2 0. AR
ANFFEARAER AT SR i 7= R, Hd itk Uv-
111 fFEIFRCIAE 4 d, 1@k Uv-34, Uv-105,
Uv-108.Uv-110 P{EF-EIF T IAF 123 d,
1.2.8 BFHERE

B/ PRSI A TE R K 15 mL, F/NE R
S R T AL P I BRSO B A AR/ L
WLEE 80 A>Hh Jy Ak 6L 55, T4 B iU B 22 IR
M E .

2 HBRESH

2.1 BEFEERM=RENFID

FE = ARG R AR R B 5 S A7 7 fl 8
I GRRYTL 20 mL A SRR BT R
fI%F 40.60.80 mL f4LFE,40,60,80 mL &bl
T AL TR KT B 3 AN B 8] 25 7R i
FHE D RIS HR B — R 3G s 77 2
PR R AT B, IR R
RTPAE R, 5PREE LR AR, Fel R
R 30 mL, BEARIESS FR AL A —E SR,
T T AR e KAk



- 132 - 9ty 2018
7, 1o 7.7a SRV AT i T AL . AN R R R S A AT R
=

g | 7.0 . e o A e
3 . Ia 6.3a FATERCR Y 25 502 B T RS A FH A9 2% TR R 96 7 I 25
> (L o= N . N e

She 6 HOG PR AN A 1 25 R S B AN S TR R 1)
R HIE S %52

E oL 15b ’s

0 _ 20.4a
20 40 60 80 o 20t
o o '3 1560
-2 15k Culture in flask

FRFAARAESBH, P0.05 (Duncan'sko). £= e e e

Different letters indicate significant difference, P<0.05 (Duncan’s test). x B 1ot

The same below M §

B 1 RS R R R R RN Fog G

7d 2
Fig. 1 Effects of medium volume on conidial yield of 0 —_—
Villosiclava virens cultured in flask %F;s{tk ic—oﬁ %;ir{f
FERLEIE IR

2.2 AEEFARFHRENZNE

e 9 A AR 2 IR AL R 7 W Aoy =X o
HEEFE 5.10,20,40 d J5 I r= i, 45 SRR R
EAEAH R A 5, s 77 5 ML HE 532 1 7 9 o 2
SEAN B RFTI 4 AN RS IR 0 e Y
FILAHEFR (B 2) AR s 77 7 o

201
0 14.0a
.E - 15¢ 12.3abc
£
& 3 10 11.5abc
X3 10.4abe 9.4¢
i) S 5t @ JffizX, Culture in flask
o 1.9d a I3, Culture in dish
H 0 £1.4d | ) ) . ) )
5 10 20 40
WERRY/d
Culture days
2 mREFENRIEFELHARMEREHN
EHRERFTE

Fig. 2 Conidial yield of Villosiclava virens cultured in

flask and in dish at different time points

2.3 BMARBFIEFRNEEBERTARIA
EETE 5 d A s A BT e A 7 R
1K 20. 4X10° A/mlL, 5 ML H s 37 19 7 i 1 22
552 s VRO LA T R R IR IR AR IR A
TR S d AL BT B A T R A 2. 7 X100
A/mLs R PN AS L0 TG HEATER 3 B R B
TR A TR £ 0. 7X10° A/mL(& 3), 1M
2OV A PG IR A R S P AR SR AR —
B 3) R P A v R R L BT
JA TR 2 R s R
2.4 AEEKAREFRBTART
TERSE TR AR L8R 5 d 5 .5 N RHRERRETE
T2 W I AR - (B 4D 158 BH AR it s 7 70 0 =0 %

Repetition times of sporulation culture
B3 FBHAATNEXEERREFEBRTHERYEE
Fig. 3 Conidial yield of a plate colony of Villosiclava

virens cultured repeatedly

145
161
—.g 14F
o 12f
&£ 10
&3
X8 8
~'Z
S 6
2 2.7
4 23 il 3.0
2_
0 1 1 1 L 1 1 1 L 1
Uv-34  Uv-105 Uv-108 Uv-110 Uv-111
Btk
Isolates

4 SAEHRARKERAERS dN~RE
Fig. 4 Sporulation of five Villosiclava virens

isolates cultured for 5 days in flask
3 3tig

TP ™ 8 SR R SR AT SR L A D
DA R IE R =R AN R - R IR . A
SCHURECRE IR 0 07 i DA T e i B 1) 7= JR A 5 A
BUIMRAY T PR 2 AT I3 7= A (A 4D X — AT
BRIEAT 4 A~k 1] B iy = A ik i X8 3R 1= A i
SRR T MR = i (8 2) . 5 B R P AR
TR CEARA 8 co) LM AR AR CEAR D 9 em) B
NS AT RS IR A B B L% 7 B ey )
TR AN R R AT BE LB A7 LA A 2R
B H T T 22 A T

YRS 0 A 08 3 B 57 L IS 5 I =5 1)
AR B BT 3 B s AR BS A S G e A W TE B AR
Dy 1 IR 15 e SRR . AT 3 2 g pR 7 1



44 55 3 W

T A A8 R PR G % ) g R RE AR 9 T

« 133 -

AT M T Parafilm 35 7[5 E8H A 152 B4 1 77 0L £
FIE G5 B SR AR AR N TS
(1405 30 = R HLRR 2 T BH 8 e Py e e
LR 5 i 3 30 (0 P Ak AR B 2 LR B AR 4
DR = MG IR RE AR S 5 e . AR HW AR E
SR = AAIEAT A b o B8 107 FR R e B g
KA Rk e 5 5 . AR e ot T R ™ £
B AT MG 7 B B W 4 1 = i, 9 Hoal
B 175 G SR RE S AR 07 i A 15 R ) BEAR 5 5L A
T ZEARATICTS et (9 R 7 R
SHME. b bR IR IS B — 4Rl it
PR iRy RE Ve IRRIDEE S (B bR

FHK VR AT 5 B 3R AR b A 5% A
TERE AT X SEsk B T HA B A AR AR
T2 RUHT B F R 7 O RE T 7RIS B EE T PHATRE 57
RN AT P A R R — RIS P A
gt . ASOHE0 TR AE A T 80 pLGik
J& 1X10° A/mb) B UG R 5 d A 3R R
TR F] 20. 4X10° A/mL(E 3) . B M AT
RIS - AR L R B A TR0 I 80 pl. IX TR
S IO R IR IR A TR R I R R
IR ROREN 20 47 HES O R SRR A AR
TR 2. 7X10° A4 /mL. RKE R B Rk
R R g 1/7, MR SR R 2L (&
3) S A 3 A i A B FE B ~P Al b 6B &
HAER A E A — A 7 B SRR A Y
YRR IEMSE, BRI 0O R, 2
BT ASREIE F B R AL BB — I . FR R ERS
KT, MG 2 4 %o JERE 73 96 71 & Sk
KEBAEYZN TR . A WS TR
JEF ASCER R T MR 5 1 7= AP AR R
T TH s R SR E A

ASBIRFEAS TR AL 3 0 25 980 1) 385 P At 1 i A
S5 SR 2% R RR A 0L TR A I 9 B A5 AN A TR
VR T3 A C 22 B o M0 BE 73 A A 7 FE 4lK o
AIAETE AEUA T 38 B A I ) A S < T O T
T U ) B AL B 33 AR A 5 619 (AR
I AH B 7 7 B I A

TEREFR AR 5 7 B Y 56 R DU, 40,60 Al
80 ml. 3 MAEHIZ ] 22 5% AN % 1117 20 ml Ab B HE 5
A 40 mlL PAE AR B 7 e R e (& 1) s B PR
AE-S IR AR A AT 5 R O = A IS PR 3 A il o™
1T 2B 20 mlL F5FRFE » o E] AL A0 5 IR 2R WA
G At T IO RIE AR 2 2 A 5 77 2 » DRI R B

IR PR AT EE  REMT3E A v BT U A TS
oo P JH= MO AT A6 5 A i &5 55 57 A 8
FREEAE D B% BRI IR A 2 X
FFICH I £ » SRR T AR B IR A AT 52 P O R
W 30 ml 4 b b B, BEORAIE RS 77 5 5 it »
RGN B

S 3k

[1] OU S H. Rice diseases [M]. 2nd ed. Slough, UK: Common-
wealth Agricultural Bureaux, 1985.: 307 — 311.

(2] A MR SR K, 55 5 Hh 7 B 1T S22 MR F o LT .
HIYEHE 2R . 2003, 33(6) :517 — 523.

[3] ZHENG M T, DING H, HUANG L, et al. Low-affinity iron
transport protein Uvt3277 is important for pathogenesis in the
rice false smut fungus Ustilaginoidea wvirens []J]. Current Ge-
netics, 2017, 63: 131 —144.

[4] ZHENG DW, WANG Y, HAN Y, et al. UvHOGI is impor-
tant for hyphal growth and stress responses in the rice false
smut fungus Ustilaginoidea wvirens [ ]]. Scientific Reports,
2016, 6. 24824

(5] ABRWE, PRI, TR, 5. SR T F) — A W A% il =k oy A it
IR T 19O P Sasi il Z REPEL . AR HE 24 42, 2013, 43 (6)
561 -573.

[6] YUJJ, YUMN, NIE YF, etal. Comparative transcriptome
analysis of fruiting body and sporulating mycelia of Villosiclava
virens reveals genes with putative functions in sexual reproduc-
tion [ J]. Current Genetics, 2016, 62;: 575 - 584.

[7] HANY Q, ZHANG K, YANG ], et al. Differential expres-
sion profiling of the early response to Ustilaginoidea virens be-
tween false smut resistant and susceptible rice varieties[ ] ].
BMC Genomics 2015,16: 955.

(8] EFRKZAEIR.HUH, 55, e Ml 1 = e K RERIAL A BB A A 58
cDNA SCEREE S L. FEL R, 2016,49(5) : 865 — 873.

[9] LV B, ZHENG L, LIU H, et al. Use of Random T-DNA Mu-
tagenesis in identification of gene UvPROI1, a regulator of
conidiation, stress response, and virulence in Ustilaginoidea
virens [J]. Frontiers in Microbiology, 2016, 7; 2086.

[10] 5% ATwRIR. w1 2l 3, 45, Rl B 2 A8 & B-726 A2 2= MR
SIHT B T-DNA AL w37 51 64 s B LT 1. v Il e lk B
2,2013,46(16) ;3344 - 3353.

(1] AT VR 250 55, ZERUE PR 55 S8 50 B 14 43 A S AE G
PEE AR AE LT ] A2, 2012,42(1) 145 - 50,

(120 Sh At 0 B BRI T 5 R MR i 5 L0 0. b [ ol
Bl4,2007,40(3) 512 - 517.

[13] LEBOLDUS J M, BLENISP V, THOMAS BR. A method to
induce stem cankers by inoculating nonwounded Populus clones
with Septoria musiva spore suspensions[ J]. Plant Disease,
2010, 94(10); 1238 -1242.

[14] HU J, PANG Z L, BL Y, et al. Genetically diverse long-lived
clonal lineages of Phytophthora capsici {rom pepper in Gansu,

China [J]. Phytopathology, 2013, 103(9); 920 - 926.
(TS HAW)





