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ABSTRACT

Leu, L. S. and C. W. Chang. 1982, Electron Microscopy of Water Shoot, a
Gall Induced by Ustilago esculenta in Zizania latifolia. Plant Prot.
Bull. (Taiwan, R. O. C.) 24: 247~252. (Plant Protection Center, Taiwan.
Taichung, Taiwan 431, R. O. C.)

The swollen stem of Zizania latifolia was induced by Ustilago esculenta.
Scanning electron microscopy and transmission electron microcopy revealed
that hyphae invaded the tissues, broke the cell wall and digested it in the
oral structure, massed up into cluster and occuppied in the oral structure in
the primary stage of gall development. The average diameter of hyphae would
grow to 4 gm from 2.5 pm. Those hyphae dissociated into individual or small
clumps of teliosporogenic hyphae, then developed into teliospores from the front
part of the hyphae in the mid-stage of gall development. Proteliospores, without
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spines, developed into teliospores and filled the oral structures in the latter

stage of gall development. Teliospores had “T” shape spines of 0.25-0.3 ym in

length covered on the surface.

Spores had thick cell walls and lipid globules.

The average diameter of teliospores is 5-6um.

Myelin figures and small dense bodies were induced in the tissue cells by

invading hyphae. Those substances were considered to play the main roles on

breaking the cell walls and cluster expanding in the oral structures.
(Key words: water shoot, Zizania latifolia, Ustilago esculenta, histology, teliospore

formation)
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TELIOSPOROGENIC HYPHAE) » 4r4#8#% ; VB (VASCULAR BUNDLE) » #4&7% o

Bl ek (REREEES 2SR Er e RaARIRARREMK - (SEM)

Fig. 1: No hypha was observed in the healthy tissue of Z. latifolia. (SEM)

2 : PR AR A RE M 2B S o (TEM)

Fig. 2: Cell varied in mass and volume near gall forming tissue. (TEM)

B3 : EHERERED AR 2 - (TEM)

Fig. 3: Hyphae (arrows) in the vascular bundle of the invaded tissue. (TEM)

B4 : WA BEMREAREE S (TEM)

Fig. 4: Hyphae induced plasmolysis (PL) of host cell. (TEM)

5 : EARMENEER o BOE YRR/ NS (RSTUR) RERMES o /IVRHE BEEFIR MM b
o (TEM) -

Fig. 5: Hyphae penetrated into host cell’ and induced myelin figure (mf) and small
-dense bodies (arrows) arranged along cell wall. (TEM)

i 6 = MM EERT R T S MRAE SR RN ReRS o /DRIBE £ BEFIR plasmodesmata ko (TEM)

Fig. 6: Small dense bodies (arrows) and myelin figures (mf) appeared arround the
breakage of cell wall, especially numerous on the plasmodesmata (Pd) . (TEM)

@7 : SR AR o B RN S B VRS - SERUERIREERZ o (TEM)

Fig. 7: Hyphae invaded the cell and induced myelin figures (mf) and small dense
bodies (arrows) and-triggered the breakage of cell wall. (TEM)

[H 8 : B LE (B E RS EER o (SEM)

Fig. 8: Hyphae digested part of the gall tissues and developed into cluster. (SEM)

9 : EffZERR 2.5um s SR AMEE - (TEM)

Fig. 9: The radius of hyphae was about 2.5um, septa could be seen on the branches.

(TEM)
B 10 : REIERE R R 2 A o (SEM) “
Fig. 10: Morphology of hyphae observed in the primary stage of gaH development.
(SEM)
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B 11 : eSO E A A BB R o (SEM) 7

Fig. 11: Hyphae invaded the cells and penetrated into the oral structure and formed

hyphae cluster. (SEM)

B 12~ 13 : ZFREEFH - BWHIELAE » MAHRKES o (TEM)

Figs. 12,13: Hyphae digested cell and expanded into the oral structure in the mid-stage
of the gall development. (TEM)

B 14 : HEESPTERES » B ESEREREREAER . (TEM)

Fig. 14: Hyphae invaded into oral structure which fulfilled with nutrients from the

cells near the oral structure.

B 15~ 16 : ZRHFEPEHR » BREREER TR B RS » BRERATI AT o (BeayERRS

BRI E) o (TEM)

Figs. 15, 16: Hyphae converting into teliosporogenic hyphae and became proteliospores
in the oral structure of latter stage of gall development. (Dense substances
were nutrients not yet digested.)

B 17~19 : R AT R EI W » Bl Koo MY o (SEM)

17 < T RA H B B AR A E o

B 18 : WikiE K » FEIZIH o

B 19 : BERh o B2 AL B RRIR o

Figs. 17-19: Hyphae swelled and segmented in the latter stage of gall development. (SEM)

Fig. 17: Hyphae began to swell from the front part.

Fig. 18: Hyphae swelled and segmented.

Fig. 19: Hyphae became pearl-like after segmentation.

20 : AT AFEE T » SEBRYILBL . (SEM)

Fig. 20: Proteliospores had unsmooth surface without any spines. (SEM)

B 21 : iR Ry - AT RCEBLBRIR (AYERR) ZHE&RIENFER » (TEM)

Fig. 21: Hyphae appeared septum-like structures (arrows) within globules (1) inside

when they segménfed. (TEM)

B 22: %Eﬁ&?@?ZW%%HE%ﬁRH@% » MMIEERE » AL BLITABURER o (TEM)

Fig. 22: Proteliospores had lipid globules (1) and glycogen (G) inside and thin cell

walls showing up spines on the surface. (TEM)

B 23« Rk L+ o (SEM)

Fig. 23: Spines were forming on the surface of pre-mature teliospore. (SEM)

B 24: @A RTERIAEmRER . (SEM)

Fig. 24: Mature spores with spiné§ on the surface. (SEM)

B 25: B A AT AMESIEER « RIEMEREE; E T R RgpEE o (TEM)

Fig. 25: Mature teliospores had lipid globules inside, thick spore wall and “T” shape

spines outside. (TEM)

B 26 : RESEEEPTEWERT GIER) » BHEEEZENEIRZANSHZHY o (2K

- REEBEFRE) o (TEM)
Fig. 26: Oral structure fulfilled with teliospores (arrows) and hyphae around the
' border had no much components inside it (Most of the spores were lost
during fixation.) in the last stage of gall development. (TEM)
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