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Identification and biological characteristics of Sporisorium destruens
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Abstract: In order to clarify the pathogens and biological characteristics of broomcorn millet smut oc-
curred in Shaanxi Province, China, the pathogens were isolated with the methods of tissues isolation
and single spore separation, the identification of pathogens was done with morphological characteristics
and ITS sequence analysis. The pathogenicity was tested by soaking seeds, and biological characteris-
tics were determined with crossing and haemocytometer method in the laboratory. The results showed
the pathogen of broomcorn millet smut was Sporisorium destruens and six strains with the same mor-
phological characteristics were isolated from the leaves and gall of infected broomcorn millets. The col-
ony morphology of the representative strain YL11-1 was white with the shape of yeast, the chlamydo-
spores of the pathogen were spherical or nearly spherical, about 7-10 um in size. The ITS sequence of
strain YL11-1 (accession No. KT721292.1) had 100% homology with that of S. destruens, after inocula-

tion with strain YL11-1, broomcorn millets showed four typical symptoms, and the pathogen was identi-
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fied as S. destruens. The optimal temperature range for chlamydospore germination and mycelia growth

were from 25°C to 30°C, and the optimal pH range were from three to seven and five to seven, the opti-

mal sporulation temperature was 30°C, pH was seven. For chlamydospore germination, 0.5% glucose or

1.0% sucrose were the optimal carbon source, glucose was the optimum carbon source and starch was

the worst; the optimum nitrogen sources for mycelial growth was potassium nitrate, for sporulation was

ammonium sulfate, ammonium nitrate was the worst.

Key words: broomcorn millet; head smut; pathogen; Sporisorium destruens; identification; biological

characteristics
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455E (Cleary et al.,2013) , AEEHRI 4 (2002) 4
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FOPPE I X R B B AR e R R AT AT LA R
IR R A ANRA T A T SR AR R S
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L BE it i S O PR 1 BE 1 A AR R 5
P FH L PE A ol Bl 2= B i L

B 7 B . H B B 49 (potato dextrose agar,
PDA) #5573k : THA4 200 g FEI A4 20 ¢ Biifif 12 g
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) A A BRA w1 Y, 4 FF A5 77 9114 5 2 GenBank
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(1) 15 BRAHCHS IR B ITS [ 81145 2., B FH PAUP 4.0 ¥
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£ 5x10™/mL. HU10 gBEFFPF={u %] 100 mL 534
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JE AR B A% 20 em 55 20 e AL D 45
10 kR, BT ORI 28°C P AR EE 20°C DB R
Ji 30 000 1x G L 16:D 8 AFHXTIEEE 80% fi AR
KA R AR 60 d Je e SR R TE oL, I EE
3. FREF A BEFAERR e, AR PR G ]
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FRBAREPEIR 2B —2L
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it Czapek 55 373 i RS IR B 25 AN R R R R 3
B 2lifh 5 AR IE RS PDA AR |, 30°CHE55 21 d
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AT Ry 80% 11y 1 L% 3 4 v 4= RS B 97, 5 9%
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1.3 #HESH
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FORT M 2275001 7 22 57 1o PR AR 0
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2.1 BEFL£EERFREENSBMESELE

I 9 JBE - I e A I 3 B AR AT 6 MR TR
B, 45 o YL11-1~YL11-6, 6 B B 0% (14 T 74
BRI 3 DABRE YL11-1 AR & T
9% . WM YL11-17E PDA 55353k 4532 7 A, A T%
ERERPIR VS, (O, R IR, BRI, A B (1
1-A) s 5537 21 dB, VA RR 45 22 R, Bl
A T] R SE K (0 2R R, T 22 L A £ (14 1-
B); /BT R YERIY , oA 0T sk 2 A
T 2553, K/NZH22.4 umx6.3 pm (K] 1-C) ;)&
I RERIE SO BERIE , HAR 7~10 pm, F 1A U
i (E1-D),

A: B5FRT AIATEIEAS ; B: W21 dIETRIERS; C: s ERTIES

9

D: JEHHAFIEA&. A: Colony morphology of

cultivated for seven days; B: colony morphology of cultivated for 21 days; C: morphology of conidia; D: morphology

of chlamydospores.

B 1 E#kYL1-17E PDAEFE FHNEERSREERFRE
Fig. 1 Morphology of colony and chlamydospore of strain YL11-1 on the PDA medium
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Tolyposporium isolepidis (EU246950.1)

B2 E-F rDNA-ITS 3R B4R EEMEREK YLI-1 R EEXERNRELEN
Fig. 2 Phylogenetic tree of strain YL11-1 and related fungi based on rDNA-ITS sequences by neighbor-joining method
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Fig. 3 Four typical field symptoms of head smut at heading stage of broomcorn millet
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HZHESARE HHEESTHELAEP<

0.05) ,{H pH &y 7 i = fi i fe K, ly 2.24x107/mL,

W T H A (P<0.05, K 5-B) . #HIBEE T2
--20°C —=-25C—+30C—=35C
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Fig. 4 Effects of temperature (A), pH (B), glucose (C) and sucrose (D) on chlamydospores germination of

broomcorn millet head smut pathogen
P B S P R HE 25 . AN W] 1378 28 Duncan [ & 0 255 K 960 78 P<0.05 /K125 5+ 8.2 . Data are mean+SD.

Different letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 5 Effects of temperature (A), pH (B), carbon source (C) and nitrogen source (D) on the mycelial growth

and sporulation of strain YL11-1
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SD. Different letters on the same color bars indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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JEAE 18 T 1 & R (P<0.05) , 4 3 %5 B M 0.5%
I, JEEE A W A R A e, oA 88.06% , M EMHMR i Sy
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FU AN RELEARARIGY) b ar s, i a7 32 K A SRR
(5P, 2000) . CHGEIZE EFEFZE 305, F25]
e E K B (Kebebe et al., 2015) | /N 27 5 fd g
(Kashyap et al., 2019) Fl 7K ## 22 #8545 (El-Kazzaz et
al.,2015) , i DL 5 | A B8 1 22 JEAdps B P 9 4138 o
Ivi) 8 2L BT TS A5 2 R AE B A B A A A S AR
T B A5G 2N T T R S 7, AR
TEA2E IR 0T W S R0 M o 455 1%
A T 5 RSB VG 45 JBE T 22 SRR A S A o BTG A
HeBB TR . F T (1963) 38 1 F 4 H B W88 & R
oAb HE S P SR AR 6 T 2 R BRIE 5l K R, R/
K 7~10 pm, PR G, BE R AT N B 0 Al /i, 5
AT FH FL AR RS (1A R TR By TR JEE B A T 25
— 3, FHBEAEIR 2R, B AN R
o SR PR TR i I TR e A 1 A HRL/ N R T R (Good-
win & Annis, 1991) , 573 /h—&B 53242 F N & H )&
A [R) o %) e B T s i Do T 452 % BT B (Stoll et al.
2005) . FEERAE(2015) X 1] & BRA [R)AE IR 1) 1 3
SRR IR B R T AR, R B | R RN [ B AR
JPAE A9 S B S4T 22 T HE DR 1T S, reilianum o AN
FELE R R T 22 BRI R R A Y BE T L BE T

AR AL B AN (R , (75 | 3B 3 0 i 1) 5L T 3
SR CAOME MY A, W] REJE 200 I T 1 AR T BUBE
FREMRISER AL, (0 % AR A A #R Az FH
BRI RIR G i — 258

Ghajar et al.(2006 ) B 7 25 5 3% BH JHEZZ I BXE975 TR
Drechslera avenacea A=K =4 5 1R E .pH. BIE
TCR A K5 PR (2012) BIFST 45 5 26 WA S5 0k SR
Yo A Ustilago esculenta JE-YE 058 & F A 224 K e
T i L R 25~30°C AR T 15 C i i T 35°C 4
AHI TSR A8 A TR 22 A S AR A R
W7, BE T 22 A It v JE 4960 - 1 I T 22
A K Rl R FE 4 O 25~30°C, i B B A 35 °C R R
AR B 30°CHEA R T H ™, KA (2016)
B AR, ELIE A PR A R T ORI UL coi-
cis FNE K 22 BARESR 1 Sphacelotheca reiliana W4 HL
ReAz e s FE R (2014) AN, 250 SRR e AR
Ty T e A P B U B A R T oK 2 R AR TR 1 A
L TR FE AT . B4 B 2R s, L
Ve A2, AT RS JBE 1 22 IR ARG i A T R0 A Jre 1) o 22
JRRZ— . pH fAE &5 £ AR KR I U. may-
dis FHEAZ MM TR R Y A A T 224 K K™ 4
P, rh e O R P 2 1A R T 0 X 2 o i o P 4
618 A TR 22 A=A ok RV s v S 4 ™ i 5
M3k 2 Ao Jert o J 0 1 A T 22 AR R A A (O
WUTAE,2011) o ASIFITEE S A I BE 1~ 22 R i
PSR T8 & B ol pH R 3~7, B 224E K il pH
S 5~T, pH g 7 I 7 A RIS B R OR, 5 BUT A
(201 1) BFFEAERARML

ik £ HE A (2014) (IR 1A FI3EHE (2007) 5T 45
R H A ] (e e HUREIN I U. avenae 53
FE A 0T A, TR O 2 40 ok T A 5 T R A A A
(2010) Ay 7 % A8 FLRE M 249 B 12 F T e R A 1A
U. scitaminea JFEH A1 & , {H {55 v & D) 2 0 i) G
I 2 5 AT 0 2 LR e W R R 24 RE AN PR B - 22
PRI I TR YR A L L AR O
JE£ 53531 h 0.5% F11.0% W8 K2 3 fgidy o ASBIESESS SR
5k K EE (2014) 545 A —BUry A AT RE R A
(] 5t T XA ) IS LA Bk 1 SR [] ELGHE 1Y)
AR H 0T (2011) & 30 E KT Bk
o DRGSR A A AR 1 R HTSOR Bt , WhiE s i 41
SR B 7% ; Matgorzata (2010) TA Ay 316 2 I BE5 1 %)
HIEHE R TSR BT AR A5 R R W BE 7 22
SRR D TR A 2 W ) R T SR e A, ELTE AR
AR A B IR AR R . TS
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(201 1) WFFEEE R W] KT BB B X R A IR A
VR R R AT, U R RS R A, o) Mt 18 46 A1) FH A0 S de
25 WL A IR A s AR A5 (2015 ) WFIT 45 1 3
HH B 12 4 R il R 468 X il 2% 2% I3 B Colletotrichum
gloeosporioides A B 2 (N HIAE 5 AN 57 45 S %
B AR TR ER S IR PR R YL 11-1 B8 22 26 Kl R
FEA R | A R R AR B Y AR /M R 56
R K, 2 IH 9 D DR PR 22 A R AR 96 1) e A U
AN, G R AT 2 A [ it ) 2008 1 i >R A
FHRCRAH

AHFFEALRAE BTG4 14 X 8 4 JBE 1 22 B R
P, Y LA N R ST AR BE T 24 R R
JE H B bR, 78 N —2 A R R e b o5, BF
FEANTRIHBIX. AN B 320 VR R R 0 AR 2 DA
B0 b Ay JBE - PR R 19 R AR R IR AT B L T AN
T .
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