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Study on Biological Characteristics of Rice False Smut
(Ustilaginoidea virens)in Sichuan-Chongqing Region

NIE Yuxi, QIN Yubao, ZHANG Ruixuan, FANG Anfei

School ofPlantProtection s SouthwestUniversity , Chongqing400715 , China

Abstract: In a study reported in this paper,the biological characteristics of 76 Ustilaginoidea virens strains
from Sichuan-Chongqing region were investigated. Of these strains,12,16,14,9,12,5 and 8 were isolated
from Nanchong, Xuanhan,Shuangliu,Fuling, Yongchuan,Bishan and Wansheng,respectively. The biological
method was used to analyze the color, sporulation ability and growth rate of the isolates. Significance and
correlation analyses of these biological characteristics were performed. Four kinds of color (white,yellow,
yellow green and dark green) were detected in these isolates,of which yellow was the dominant pigment,
accounting for 52.63% of the total. Isolates originating from different areas had significant difference in
growth rate and sporulation;and isolates of different colors were significantly different in growth rate. In
addition, sporulation of the isolates was negatively correlated with their growth rate.
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TS W Ustilaginoidea virens (Cooke) Takah(telemorph Villosiclava virens) 5|38 04 % it 9% 52 H A 7K
FitEr” I R AR EZ —, TERE SR XA LA DA ZEINEZ S, 6% ™ 50 A] 1S &8 4001
WA AN 2 B ARG I L R R A BT REAR 32 A R AR Sl A A 24 3 B
HE, CHEEWEREORE S RARELESY.

EA . A7 R 9 8 1 A 2 AR M I 90 O L 2R e B TR 100 A F il TR ik 1Y
e R P HLRE T I EON ) Z B OCHE . R IR SRR ) 5 BUR ) 2 IEA G, AR ER 5
i 0 R R DG, T SO AN A A BT T v [ R DXOR I TR AR BE T L AR K R RN BORG J) Z 1] AH e
R HRE Ty B T 5B IEAR G, (H A K A8 5 B ) Z [ AR G PER B g it 2 i . 1 (G )1 44 R0 R
T A [ DX A% S5 A7 R AR S BRI 22 S R, )1 i 4% b DX 1 0 B A 400 2 AR Pk 22 T 1 6 OGP B T 7E 11
H B YOG R A A A . AR S G AN GE )1 7 S X 76 A4S Fe e TR R Y R AR R
FEAERE ST . B AEER ST iy DA [ b 7 5 R o TR AR e AR YOG R

1 Me5RFZ®
1.1 R
LL1.1 AR R

FE T 5 B T 2018 4E 1 2019 4543 5 DU JTSUGRE o 5 DR B 78 DA B B BRBE 1L . O B L I i T SR B
M k.
1.1.2 4%

YT 3k Wehkky 1 g MK 1g. #4500 10 g MIAKZE 1 L;

PSA ¥iFe 5. 455 200 g, FEME 20 g, BEfE 15 g MK &R 1 L

PS #5573 B 200 g, HEHE 20 g, JIKE 1 L.
1.2 KEHE
1.2.1 B85 & Fo At

PV . B e . FDURE BRAE L . W50 . Ak I O %ok 4 31 A A5 s 5 R 2E 75 26 A TEDRG iR e
30 s Kb R T8 . IS T AR IV PR T, BRI 2 T PSA RS 3% 5~7 d, Rid
W22 KR . PREREE B PSA il BREFR 7 d. 3RAS 0 B R bR DI 22 S B4 PS i SR, R T,
PR A 385 . % BRI E080ors 0 T3 8 2 1< 10° A~/mL, WH 30 pL 8 7 BIF | & PSA IR
ISR 3 d, PRHUREETE 2 PSA EAR IG5, A5 a4 09 & k. S5 0 AR s & i R S 51 TTS1C 57-
CAATGCATGTCTGAGTGGATTTTTG -3") 1 ITS2 (5’-CCAACACCAAGCGCAAGACAGA-3") Xf H 5%
1.2.2 HeAtkiE

BRI IE SR 7 d 5, FHERN 3.5 mm WFTFLESAE R % & 3T L. RIMEEH 3.5 mm MEYE, iCE
F 6 cm FA PSA KRS PR oL, WE 3 ANER L 28 CREFE 14 d Ja R 538 SO 2 R & 1 A%
1.2.3 WHhEBHRAEF

W2 TR 2 B4 Y TR 7 7 T 3 R R 0 Ak, 41 RE SR
1.2.4 =34 A

i 3.5 mm FTFLAFFEIN 58 H AR5 AR 75 AL 4T L, BRI 3 AR PFA & A 60 mL YT WK B; 57 5
() 150 mL HEIE S, & F 28 °C, 120 rpm/min M4 FHRGHE IR 7 d, RO AIEE 10 pL B 0E T
112180 - & TR - i B i O A W= RS R 0 S R T G 1 g I ¢ 8 ) L R 1182 TR U
T, ADAGRRTFREKS. AEEE 3 ANEE.
1.3 HELIE

i I SPSS 19.0 34 9 B PR 22 5 22 43 A1 AS ) b IX. P ok 22 [i) 2 i 258 7™ 4 3 1) 25 7 1 3 1k DL SO ]
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038 T PR 2 T A R 3R R 7 e ) 28 S 0 P 5 A A %) U A DG AU G A K R 7 9 o 2 TR Y
YRS B, SRAFHIR A A OC R AL, IFARIE A O R B(R) K/ANr W HAH SE AR, R<<0 fASe, R=0 JLZPEM
X, IR1>0.95 BEMMAE, |RI>0.8 MEMEK, 0.5<|R[<<C0.8 FEMAEK, 0.3<<|R[<T0.5 KM X,
IR|[<C 0.3 XEMES. p<<0.05 NEFAHLGIH¥EX.

2 HRESH

2.1 BHFEEEDFEHUENETE

AR YR X PO AR . REFE . A DL R B BE L, T, Bk BRI 7 AN 76 A B bR AT
AR E BT AR R R L TR RE ) A AE R HOR, BRE NS RNk 1 R, S5 R BOR . BAR AT LA
GO A R, SRR H G, BEA . EREMRSE; 3N ERER ., ARKEREECNT 1.8 mm/d . &
K#EF P (1.8~2.5 mm/d) , A KHEFP KT 2.5 mm/d), 43590 b S8 11.84%,57.90 % .30.26 % , Hirr,
AR R B8 1 & SL15, HA5(1.00+0.01) mm/d. 128 K R A J& NC20, i5F](3.0040.06) mm/d
(K 1) A ADAFHRZER, AP, Z a0 (1~10) X 10" A/mL], P& 2 (10~200) X 10" 4~/mL],
FAAE 2 (R T200 X 10" A /mL) . 405 B 1.32% , 26.32%, 52.62%, 19.74%.

1 )BT MROBHRENED Y

RAEH Wbk 5 JERES ARER/ (mm - d ) PR/ (10" A e mLT)
NC1 A 2.47£0.02 25.0743.80
NC12 M 2.654-0.02 153.07 £ 66.84
NC14 (7, 1.9040.02 130.17447.38
NC17 H A 2.394-0.02 960.00+61.58
NC18 H 2.76+£0.02 8.800.90
NC20 6 3.004+0.06 51.20+14.04
Lk NC23 H 2.70£0.01 0.53+0.34
NC25 g 1.8040.02 74.13+33.33
NC26 A 2.5840.04 10.994-2.27
NC28 W4k, 2.50+0.01 627.78+130.35
NC34 SR 1.424-0.05 489.564183.47
NC35 A 2.294-0.03 28.26+4.86
SL2 (A, 2.7540.02 29.20+14.18
SL3 LR AT 1.760.02 13.5042.19
SL5 7, 2.4540.10 8.0041.53
SL7 A 1.90+0.02 33.50+14.73
SL8 gl 2.05+0.03 20.334+4.98
SL9 A 2.2140.04 0.0040.00
_— SL11 H LR A0 1.9840.05 31.334:8.08
" SL12 # 2.05+0.03 70.83+8.41
SL15 gk 1.00£0.01 41.00418.73
SL18 A 1.6440.02 14.254-4.38
SL19 Lt g 1.8840.02 0.6740.33
SL20 H A, 1.5540.03 7.00743.92
SL21 M@, 2.4340.02 1.8340.70

SL23 RN, 1.9040.03 7.334+2.04
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gx1
R4 b T S JLRES ARKEE/ (mm - d ) FEA /(10" A~ e mLTY)
XH75 # 2.254-0.01 0.5340.53
XH86 H 2.40+0.07 99.47+25.32
XHS88 g 2.0740.01 220.53+49.99
XH92 A 2.0940.05 205.334123.32
XH94 4R, 2.047+0.02 325.00+167.61
XH96 H A, 2.184-0.02 6.134-0.96
XH100 H 2.54+0.01 166.93438.75
o XH102 &k 2.11£0.04 116.27+14.56
A XH106  #f5 2.4240.03 21.3345.38
XH110 H 2.70£0.02 1.2840.23
XH115 A 1.7440.01 1 120.00490.30
XH119 WLk, 2.42+0.03 20.58+2.44
XHI126Q  H&@ 2.8374-0.03 52.2740.67
XH127@ H&@ 2.5340.03 0.174-0.17
XH128D A 2.20+0.03 901.33+325.88
XH133 EE gl 2.6140.02 178.99+52.08
YC1 A 2.3040.04 17.50+5.28
YC3 gyl 2.3240.01 0.8370.83
YC4 WA 2.384+0.02 20.42+9.78
YC5 A 2.2240.03 1.67+0.83
YC8 wHE 1.78+0.02 7.424£3.12
Sl YC9 gl 1.924+0.01 6.92+2.29
YC10 H A, 1.460.11 123.67+76.64
YC12 TREk AT 2.134:0.02 1.6740.83
YC20 1 2.56£0.01 101.20£62.21
YC21 A, 1.9140.04 20.00£0.91
YC22 g ) 2.6440.10 110.4247.51
YC23 Wat 2.534:0.02 35.8343.33
BS1 IAEs il 2.2340.02 183.33438.01
BS3 A1, 2.460.04 837.504-434.20
BE I BS4 A 2.00+0.02 801.67+320.46
BS5 gl 2.08+0.04 133.33450.28
BS8 EiE gl 2.83£0.04 316.67463.46
FL1 Wak 2.61£0.01 302.17445.15
FL2 TRER D 2.43740.01 141.67+28.07
FL3 I 3! 2.4740.02 570.834112.81
FLA4 K&k 2.5840.01 145.42+39.83
bz FL14 B4k G, 2.5340.01 119.50+33.81
FL15 WA 2.55+0.04 51.88+11.96
FL16 A 2.8140.02 114.67429.46
FL26 H Lk 2.40£0.03 35.8344.50
FL27 gl 2.63+0.01 1.9740.45
WSi A 2.974:0.01 53.33422.15
WS2 WA 1.90+0.02 0.3840.38
WS4 A1, 2.4240.03 3.83+1.41
e WS5 #A 2.2140.02 1.9240.92
WS6 Mt 2.8240.05 18.2640.71
WS7 D 1.4440.06 2 866.67+190.90
WS8 A1, 2.3740.03 1.534+1.53
WS9 M 1.8740.01 312.50471.81
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A1 3ARAMEBERARGBLERER

22 AEAHMXBHFHEKNEEDN

AR I WLEL 76 AT AR BITE PSA SEAR B8535 14 d J5 B3R 5L i (o ik, BRI 20l 4 R 280, 2250
o, W, WA O MRS 4 B, 5 BRI 15.79%, 52.63% ., 18.42% ., 13.16 %, iZ45 R # (0 2T A E
MR EE RO 2). A — X R R R B 2~4 Rl @k, B TR B TE R LLIR SR 6 R A,
oAt 6 > Hh X B AR DL B €8 Ok E RN (K] 3).

ANEI, B, CHEEE, D WEEE
B2 #HMEBEEAEPSAFREGEHRE S

E 20
15
i )
g 10 ¢ = ARG
& w it
T 2
0

BEr B TS R JTHE B K
HhuX

A3 FARAMXEEWBAKRRREFHRK TSR

23 ARBXFEHRERERBERNZRENNEREST

I XTI, Wrke . e WML RIS B0 AR XU 7 A M DX O B R 14 AR R R A A RE )
AT Z BT, SRR, TERAR A KOHE R T, B SR B BRI, B . TR Z M ZERTSITHE
SCo WU AR 2Z 110 28 S B BA e it 5 3 (B2 WU MK 20 B RS 58, B, TR 2 W) 28 A e it
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S0 T RS AR — A M DX 22 SR AT G 22 T S AR IRRE T T T . RO L AR T R 2 (A 25 S RS
B, H3 5 5 RE L 22 ) 28 AT GE At R S, Mg TR EI L T RS A A AT — A X 2 ) 2 S KR A 4
TR GR 2). PLEWIFESs R A ) A b AL 500 e b g T R 1) A S 0 7 6L BE 0 A — S B 52 T

R2 FRAMRBHFRERNERKERNAEZRIN

MR RS/ A ARKER/ mmed! PR /10 A« mL !
MR 12 2.3740.13ab 213.30489.59ab
XL 14 2.04+0.09¢ 19.914+5.28b
X 16 2.3240.07ab 214.76+81.96ab
ol 12 2.01+0.01c 37.29413.36b
BE L 5 2.12+0.10bc 454.50+152.13a
td3 9 2.56+0.04a 164.88+58.35b
TR 8 2.25+0.17abc 407.44+353.31ab

& R /NG F LR R R 22 31 G0 %8 L (p<<0.05). £ 3 [[.

24 AEBFFEHFEAKERERM=AEINERESH

3 6T AN ] €0 75 8 T T R ) A A R FRE O T R AT T 2 T LR M. B ST ARSI, FE T
PRAKHERT I, AOS5E6O, BEOREKZ AR REEES, BOMESOREKZ A R EEES,
TR (0 G AT A — AR BAT B 22 57 (3R 3). DL B WFSE a5 SRR, A [l 6 7 BE R A0 T ik 1 2 I 2 —
W22 5. (H7ERE T B 25 5

R3 FREEEHRERNERERNAEZRIN

8 AR B/ A ARKEE/mm - d! e /10" A4S« mL!
H 12 2.49+0.13a 117.05443.29a
g 40 2.1740.06b 223.00+82.94a
W (0, 14 2.1440.10b 133.12447.97a
TR 10 2.3540.12ab 180.764+45.55a

2.5 FEMRERERKERMREE N Z 8B HEXES T

A 76 A A TR A B A R AR FR AR T T (ED Z 18 BEAT A SC MR 0 A, 00t R B AL
ZERWOR, PEARE T AR KR Z A SE R B R = —0.257(p =0.025) , R4 A5G B Giit &
SCo Hy- e A R R B GUSE, FE— @M N, B8 22 20 HOBOPR (Y B8 R 7 10 BB 0B . T 22 AR g
9 B B 7 9t BE 3 B (P& 4).

3 000
o
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= 2 000
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o o
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0 DQ) g o8 ;@ébocmn%w 00 @
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AR /mme d

B4 HBEmAReSREs AR FOME LM E
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3 g5

AW AP JT BT, 438 A 7 A HB X 76 SRS IR AR B O 6L A BRSO RITREE @
4 Py, Hoh R i BB AR, (51 52.63%. MAERK R Foarbr. 76 A8 il B BR8N
AR | A K R P R A R AR 3 A A SRR, i) S 11,84 %6, 57.90 %0, 30.26 %0 . ZEUE R
ARG O R T A R . BB ) B 40T, 76 AN F s R R B 20 S R AL R D A A
7= 22 4 ASP= R, Sl BE00 1.32%, 26.32%, 52.62%, 19.74 %, Hh ZHE B - fL6E ) )&
Freqaa b S, AR R I, SR AN RIS, JI, B2 0258 G # 8 5 fEr-flfg
Jr s XU A W Z ) 28 S TG v o R S, (H S RE L 22 A Gt o 0 3. LA b 3 A R WA [) 4t B A7
BT R R 10 A A DR R R L TR KR T, S R A A R AR Z (]
ERAGIFE S R R @ P REX HAE KA — & /s m. A i i - i aE 1 5 KRR —
A S AR

20 4 80 AR LI, W& A% 28 /K A B R T AR AR . RUNE A ok BB 1T DA R e sk e Yy A8 Ak A it i 7
MRS Can L SRR, R BRENEESE) WA KA, HA B AN 2 #, DRI i DA Uk 3 8 &
JE IR KRS b g B T 2 I XA VT B IR E AR KX, R 2R, SR
JER, HOERR K, PO IFAR R ZEREZHIE T, 58 LR, 25 R il e i & AR 3 T RS A AU 5%
TR 1T i DX e o i A e Sy P LA DG T R O AR W e R R R O R o O R R
fF b, kiR, AP, pH ERHE  REFOCIRAE. ST AR A 7 R RE 1 B ) Z 18] i AR G B 5T i
TGS A5 U RO AR 09 AS ] 7 A 22 55, (H2 B AT OC T M 307 5 5 A e T 2R 9 22 RR R Y OC R I8 E AT BiE AR
AN BRBE L Wk . B KN A K DU 5 . B, AU a3 7 A b OCR A T A U A . IR0 5 o
BAARE] 5 AL 9L 8L 124, 124, 16 AN 14 A3k 76 AN AF e AR . X L AR K ORI 56 RE
FIEATINE . BIF 5 IEAN [ b, BHLAS7 8 100 TR AR 194 A A B R 7 LR ) A — o 25 5, AR AT BB 2 52 AN )t B A7
B A A R AR S BR B AN [) i 52

AR TR U T R SR B R Sy 4 FREAY, (Hil TR R IRILEE, i LGSR AT REAF7E 1R 22, (H Sk
P2, WO A B D 3B PRS2 S S A R IS [ 5 T 0 TR RR R A HG A R B R BT
AW N, SO B Ak, BEE BUE R INTR . TR A AR I A W A48, R I8 PR AR K 3R 22 Al —
FE B ARG 5 SR TR 2 €0 26 AL 09 B bk 55 M R JR AR, DR O 30 5 0 R S 108 A A R ik A7 L2

AT 7 0 SCHR XS 7 £ 5 AR K T S A AR DC M EAT 2B o AR D I e o AR 1 7 A R A KR
[F1) 52 67 OG o DRIk ™ 6 8 ) R AR K SR 2 ) T BE A AE — o B 56 4 DG R ZRRESE DO HE O 5 R I 0 TR AR ) o
PEZ 18] AR SC PR, A B0 7™ A B8 ) 5 8O 0 B R AR OG . T AR K AR 5 o ) B OC, O T SRR T X —
k.
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