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Infection of Fusarium graminearum on Wheat Spikes with Green
Fluorescence Protein-Tagged Revertants
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Abstract: [Objective] Fusarium head blight, caused by Fusarium gramiearum, is a very serious disease in wheat and barley
production area. Understanding the infection mechanism of F. gramiearum plays an important role for the disease control.
[ Method] In present study, virulence and infection process of 269 green fluorescence protein (GFP)-tagged revertant mutants were
evaluated by single floret injection and GFP screening. [Result] Results showeds distinct difference among virulent revertants.
When a wheat spike was inoculated by the mutants with reduced virulence, only the injected spikelet showed symptom at 6 days past
inoculation (dpi). On the contrast, the diseased spikelets were up to 5 at 6 dpi when the spike was inoculated by the mutants with
increased virulence. GFP signals indicated that mutant with reduced virulence colonized only in the inoculated spikelet and stop at
the compact tissue of rachis at 6 dpi while mutant with increased virulence extended through compact tissue to rachis and infected to
the adjacent spikelets by spreading upward and downward to adjacent florets inter- and intra- cellularly in vascular bundles and
cortical tissue of the rachis. [ Conclusion] It could be concluded that F. graminearum geminated in the inoculated spikelets, grew on
the top of stigma and ovary or between lemma and palea, and extended towards and through rachis to the adjacent spikelets to infect
the whole spike.
Key words: Fusarium head blight; Revertant mutant; Green fluorescence protein; Infection process
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Fig. 1 Infected wheat spikelets at 6 days after revertants

inoculation



10 #

5K BAF: AN R 2R OO B AR L RARA TR BB T

3079

B /MEECH 2.33 (% 1) . b 209 kK (78%) R
ARG )P G RIS B AR B R R I — 3, Heh
6 d JEEA /N RE A B, R O R BRI R,
PR IR 2~3. SRARRZ B0 AR UK,
LB B K (P<<0.001) (£ 2) . 58481k 83,
157, 236 0 1 BT, A H A RN R I
WRE, BEAR LA, SRR AN 1 (B 2, %
3, A 1L AT NEEUN T 1.25, B0k
T B, AR 22, 144, G4. G12. G13 i
o W BB B, BeM R N T 3.5, JHAEK
WEmR L (K2, £3) .

I A — GEAR AR AT, 22 RHAS [R50 K3 1R /)N

F 1 RLREM6 d FRR/DERTEHERETHER
Table 1

MR BT (R2) . HM T8 3 /M MENs
ANEEO AR T3 8 ZERIER 13 25/ M AR It /NS,
X 1 B 22 AR AN R A ey e A7 A I B 2 5o
2.2 RAEBRINERENE

A GFP {5 5B i I B2 i i, I SR %
7 LUK BT 2R BBk Fg820, Wi TRl /N )
B/ NPT IE R R A K. R T2
FHRETH S 7 R N AR R, TR
AMFEANF T A BePp 5 5 6 R AR XERT I S GFP 15 45
(EI3-A, B, BE) o [FFIRDAEIEL R AT A
I GFP 55 (K 3-A, C, H) , T 182 4t
INETF SN AMFNRT . 59808 ) 88 R B

Infected spikelets of revertants at different locations at 6 dpi of revertants

SR /N R 2L A LR 2 FERIL RT3
Mean infected spikelets Location 1 Location 2 Location 3
KA P Mean 2.25 1.64 2.45 2.65
Revertant BAGAH Mininum 1.0 1.0 1.0 1.0
It Maximum 3.89 433 5.0 5.0
Fg820 P34 Mean 2.33 2.0 2.33 2.67
wild type BAEAE Minimum 2.0 2.0 2.0 2.0
Il Maximum 2.67 2.0 3.0 3.0
*2 wmIEBHBHENSNR
Table 2 ANOVA of infected spikelets
Az 5 5RyE Variation source DF JFEF SS ¥ MS = Pr>F
SYAE A Revertant 268 883.487 3.297 3.49 <0.0001
HPPAL R Injected location 2 454.014 227.007 240.45 <0.0001
T4 Repeat 2 1.195 0.597 0.63 0.5312
FEARAR X FZRIA 55 Revertant X injected location 535 620.333 1.160 1.23 0.0015

B: Fg820-GFP #%:#h
B: Inculated by Fg820-GFP

A: FFRIE R

A: Inculated by medium

C: 35 E0W ) RAR VR FeAf

C: Inculated by revertant with
reduced virulence (RRV)

B2 RAEBRNERLHRBBRHRIA
Fig. 2 Pathogeneicity of F. graminearum revertants

D: SREUW ) RAR KA
D: Inculated by revertant with
increased virulence (RIV)
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Table 3 Pathogenicity of some revertants on wheat

KA AN 53 ZRFHE KA /R KR BEN KA I /N Z 5

Revertant Infected Significant difference Revertant  Infected Significant difference Revertant  Infected Significant difference
spikelets (P<<0.05) spikelets (P<<0.05) spikelets (P<<0.05)

144 3.89 A 124 3.44 ABCDE 239 111 RS

G13 3.78 AB 133 3.33 ABCDEF 158 111 RS

G12 3.78 AB Gl 1.44 OPQRS 83 1 S

G4 3.67 ABC 242 1.33 PQRS 236 1 S

22 3.56 ABCD 152 1.22 QRS 157 1 S

A: RAKRPT DTS (FERE 2d) 5 B: RARMIEMENEK EMFE 6D 5 C: RARKKRIEILN EMFE6d ; D: FHEN I RBER R
FEsk (EfPJ5 2d) 5 E: J9BURNRBBAEA . AMFRNRTIAEK GERG 6d) » F: J9B0R I RBERLIL TEEALUL M5 6d : G: REUR
DA RBCE AL GRS 2d) 1 H: SREUN J) SR AR Jeflitih S 40 /N (RS 6 o)

A: Revertant infected top of ovary at 2 dpi; B: Revertant colonized in spikelet at 6 dpi; C: Revertant didn’t infect anthers at 6dpi; D: RRV infected stigma at 2
dpi; E: RRV grew between lemma and palea at 6 dpi; F: RRV stop at rachis at 6 dpi; G: RIV past through rachis at 2 dpi; H: RIV infected adjacent spikelet at 6 dpi

3 REKEZBANRRER
Fig. 3 Infection process of revertants on wheat spikes
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