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Fig. 1 Scanning and transmission electron micrographs showing the infection process

of F. graminearum in the untreated wheat spikes
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SZAEHM RPN M IR, 35 AN B 1A ( x3000) 5 4. 3EFIS 5 K B 22 7 Al B2 J2 1) L TR) 0 4 26 4K, 3 2 R (A R 4E ( < 3000) 5
SCEEMG S RIELAEFEMAFTARAL P A K ( x3000) , F:HZYM Fungal cell; P.{5E 4l Paratracheal parenchyma cell ; CP . fHi#l fz JZ
Zi it Cortical parenchyma cell; # /X4 10 wm Bar = 10pum, Note:1. Germinated macro-conidium with germ tubes and hyphae on the inner surface

of lemma, 1d after inoculation; 2. Hyphal network formed on the inner surface of lemma, 3d; 3. Hyphae grew intercellular in the lemma and the cy-

toplasm of host cells degenerated, 3d ( x3000) ; 4. The hyphae extended intercellularly and intracellularly in the cortical tissue of the rachis and
host cells degenerated, 5d ( x3000) ; 5. The hyphae spread in the vascular bundle tissue of the rachis, 5d ( x3000).
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Fig.2 Scanning electron micrographs showing the development of F. graminearum in the wheat spikes

treated with tebuconazole two days before(1,2) and after(3,4) inoculation
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4. W52 )5 2 RAMFNRMEAYE 2. #5/K 10pum, Note:1. Germinated conidium with germ tubes and hyphae on inner surface of lemma,

1d. The hyphae were very short and irregularly swollen; 2. Germinated conidium with hyphae on inner surface of lemma. The hyphae with abnormal

branches became swollen, especially at the tip, and no hyphal network was formed, 2d; 3. The hyphae on the inner surface of the lemma became

swollen and excessive branching, 1d after treatment ; 4. The hyphae on the inner surface of the lemma were collapsed, 2d. Bar =10um.
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Fig.3 Transmission electron micrographs showing the effect on the hyphal development of F. graminearum in and

on the lemma of wheat spike treated with tebuconazole two days before(1) and after(2 —5) inoculation
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FHALN IR IR, ISR 22 I AU IR 22 (7 22) ((x7000) o F: 2220 Fungal cell; CW . B 2225 Hyphal cell wall ;HW . 7F
T ifIEE Host cell wall; Vi1 Vacuoles;S: fEfIE Septum ; L; Jig fifi 4 Lipid ; DH ; ¥~ 22 Daughter hypha, Note: 1. The hyphae on the inner sur-
face of lemma, 2d. The hyphal cell wall was thickened, cytoplasm degenerated and vacuoles and lipids increased ( x 13000) ; 2. The hyphae in
the infected lemma, 2d. The hyphal cell wall was locally thickened and the vacuoles in the cytoplasm increased ( x 10000 ) ; 3. The hyphae in the
infected lemma, 3d. The cell wall and septum of the hyphae was thickened markedly and contained a lot of electron-dense particles ( x5000) ; 4.
The hyphae in the infected lemma, 4d. The hyphal cytoplasm was degenerated. Some non-membrane transparent inclusion bodies were formed in

the hyphal cytoplasm ( x6000) ; 5. The hyphae in the lemma, 4d. A daughter hyphae was formed inside of the necrotic hyphae ( x7000).
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Fig.4 Transmission electron micrographs showing the effect on the hyphal development of F. graminearum
in the rachis of wheat spikes treated with tebuconazole 4d after inoculation (1) and

immunocytochemical localization of Fusarium toxin deoxynivalenol (2 —4)

T 1. W2y 5 2 R4 A ) T 22 200 JE B o JEE , Tty 56 S WA A, SR RS2 DO AR e BRI BT, SR PE I 22 OB T O T 24 ( T R 22)
( x11000) 5 2. ANt 2/ N -7 385 2R A e AL A hRie , 27 AN AI R 22 400 h 24 A S0k 204l (< 20000) 5 3. AT 7RI AL BE 2
K JG /Nl v B 0 TR R R Y SR AN AL ERR T, F FE AR B 22 200 e < UKL Y % BE B /b (< 17000) 5 4. e S0 B A T 22 40
TPV 4 R A TE ( x33000) , F. #2240 Fungal cell; CW : T# 22 40 )it BE Hyphal cell wall ; HW : 25 = 4f1 Jfd % Host cell wall; DH; 1§ 22
Daughter hypha, Note: 1. The hyphae in the infected rachis, 2d. The hyphal cell wall was markedly thickened, especially at the tip, and con-
tained a lot of electron-dense materials. A daughter hyphae was formed inside the necrotic hyphae ( x11000) ; 2. Immunocyto -chemical localiza-
tion of Fusarium toxin deoxynivalenol in the untreated rachis. The host cell and the hyphal cell showed labeling with dense gold particles ( x
20000 ) ; 3. Immunocytochemical localization of Fusarium toxin deoxynivalenol in the rachis, 2d. The labeling density was greatly decreased in the

host cell and the hyphal cell ( x17000) ; 4. Control test for the toxin-labeling specificity. The fungal cell was free of labeling ( x33000).
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Cytological studies of effects of tebuconazole on infection process
of Fusarium graminearum on wheat spikes

HAN Qing-mei'>  KANG Zhen-sheng'?> HUANG Li-li' ZHAO Jie'

(1. College of Plant Protection, Northwestern Sci-Tech University of Agriculture and Forestry ;
Yangling 712100, China; 2. The Center of Bio-technology, Northwest Sci-Tech
University of Agriculture and Forestry, Yangling 712100, China)

Abstract: The effects of a triazol group fungicide tebuconazole on the infection process of Fusarium graminea-
rum on wheat spikes were examined by means of electron microscopy and immuno-cytochemical labeling tech-
niques. The resulis revealed that the conidia of the pathogen were able to germinate on the lemma, palea and
ovary of the wheat spikes treated with fungicide 2 days before inoculation. However, the further extension of
the hyphae was obviously inhibited. The germ tubers and hyphae became malformed. The penetration hyphae
were never detected on these deformed hyphae on the host surface. The spikes treated 2 days after inoculation
the hyphae in the infected lemma, ovary and palea also exhibited a series of morphological and structural alter-
ations. Treated the spikes 4 days after inoculation, hyphae were also obviously inhibited in the rachis. Tmmu-
nocytochemical labeling with antiserum against deoxynivalenol ( DON) revealed that Fusarium toxins was lo-
calized in the walls, cytoplasm, mitochondria and vacuoles of hyphae cell, and in the walls, cytoplasm mem-
bers, chloroplast, cytoplasm and vacuoles of the host cells in the wheat spikes treated and untreated with the
fungicide. However, the labeling density of the toxin in the fungicide-treated spikes was markedly lower than
that of the untreated control.

Key words: Infection process; ultrastructure; cytochemical labeling; deoxynivalenol



