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of ‘Kerala, south India, has been known

" since 1876 (Anonymous 1976: Maramoro-

o pch 1974). Its act:ology is still uncertain and
f{'arious hypotheses have - been proposed,

#including physiological causes, fungi, bac-' » With this in mind, the resubts of the present

teria, - viruses, - viroids, mycoplasma-like
_agents, and toxins. The present note reports
the attempt to visualize an exiraneous disease
- agent by thin section electron microscopy
. techniques. Although this procedure has
" peen used successfully in determining the
dssociation of mycoplasma-like agents with

" numerous plant diseases since 1976 (Mara-

- morosch, 1976; Muiler, et al.,
as the mssociation of visuses with cettoit
plant virus diseases, the resulls of such a
study can, at best; provide an indication of

the presence of morphologically distinct

- microorganisms or particles, but cannot

prove the cause of disease. Furthetmore,

~ the absence of positive findings does not

nreclude the actual presence, ini concentra-

.t v low 1o he det cted by the screening
' that could possidly
Lo j

The disease of coconut palms in the state

1975), as well

(Hisumi and Marammorosch,
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.-"};"'; B!ectron micrographs of thin sections of coconut palm leaves from Kerala oot wilt

discased trees revealed the presence of two types of submicroscopical particles. One type was -
- the commonly encountered phytoferritin which forms characteristic accumulations i diseased

" leaves. The other represented virus-like particles.
L virys-like particles are constanily associated with the Kerala root wilt diseasc.

Further studics might reveat whether the

be detected by other techniques.  Finally,
the presence and vicualization of a presump-
tive disease agent does not necessarily mean
that it is the actual causative agént, because
“passenger .vituses” and miciocorganisms
iniroduced as chance contaminants might
be observed, thus obscuring the picture.

investigation are prescnted mercly as an
_indication of a possible association of a
disease agent with ‘the uncertain aetiolopy
coconut wilt disease of Kerala.

 MATERIALS AND METHODY

Leaf {samples for cleciron mic¢toscopy,
I 5¢<1 mrp, were obtained from freshly remov-
ek fronds of a coconut piti growing in
pucket bl discase- at Kalpakavedy Hotel,
Kalpakdvady, near Allcppey. Kerala,  The
samplcajwere excised lrom portions of leaves

submerged in 1.5 per comn cacodylate buflered -

described elsewhere
1973).  The
pieccs were immedialely placed in glass vials,
filled completely with the fixative, ther cover-
‘ed _with parafilm mcmbrasic and closed with

glutaraldehyde as
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Fig. 1. A part of thin sectioned coconut palm
cell from a diseased tree showing two accumu-
lations of spherical, virus-like particles, 56 nm
in diameter, The bar is equivalent to 500 nm,
Magnification %.53,000, :

"
Fig. 2. Portioh of chloroplast. from a _meSuphS:}l‘ceﬂ
~ from the same leaf as in Fig. 1. with phyloferritin i Hiclc g
* In a typical ctystalline array. The bar is ehuivHéjjt tg‘
100 nm. Magniflcation 180,000, . f1't
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FLECTRON MICROSCOPY IN KFRALA WILT DISEASLD PALMS

n Febhle. The vials were taken by air plane
v one laboratory and processed further 10
doys tater.  Post-fixation in 2% buflered

amium tetroxide for 2 hr was fbllowed

by dehvdration in a guarded cthanol series’

and by placcment in propylene oxide. In-
filtration with Epon 812 and embcddmg
il this resin were follo. ‘d by cufing for
71 v at 30, 45, and 60°C. Thin [sections
jprepared on an MT-2 Sorvall ultratome,
vere examined with a JEM 120 e}eclron
mictoscope at 80 KV.

I{Fsul:ls AND CONCLUSIONS

In the sections of disensed leal tissue
icosahedral virus-like particles were occasio-
nally observed in the epidermis and ground
parenchyma cells. These particles appeared
in small, isolated aggregates, as illustrated in
Fig. 1. Since they were sparse and compara-
tively sinall, their detection was difficult.
I'he approximate size of the particles was
S6 nm in diameter. In addition to these
virus-like pasticles, there were abundant
clusters of electron-dense particles present
in all diseased cells (Fig. 2). These structures
appeared sometimes to form paracrystalline
formations, varying in size and shape, but
penerally composed of spherules, 10 nm in
diameter, forming a zig-zag pattern with
angles of 120°. ‘Individual particles were
nlso observed in the vicinity of the crystal-
like structures. The similarity in size and
appearance of the spherules to those des-
cribed in various diseased plants, and identi-
fied as phytoferritin (Kimura, Seveus, and
Maramorosch, 1975; Maramorosch and
Hirumi, 1973; Wildman and Hunt, 1976),
led to the conclusion that in this instance
also they represented phytoferritin accumu-
lations. The crystalline aggregates were also
visualized in unstained ultrathin sections,
while the virus-like particles were not visiblé
“without staining with heavy metal (osmium

« cap 50 as to avoid the presence of an
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that the sparscly occurring particles shown
in Fig. 1 were of viral nature, while the
numerous spherules occurring singly or in

“large aggregales represented accumulations

tetroxide). This strengthened the conclusion

v

"HIRUMI, H. AND MARAMOROSCH, K. 1913

of phytoferritin.

The above observations illustrate the

_possible association of an-icosahedral virus

with the coconut wilt disease. No similar
particles have becn described associated with
cither healthy plant material, or any of the
known coconut palm diseases. Further ex-
tensive work will be required to cstablish
whether the virus-like particles are constantly
associated with diseased palms. If so, their
nature and mode of transmission will be of
special interest. © The phytolerritin particle
nccumulations me common and their find-
ing in discased plants is to be expected not
only in virus-infected material, but also iy
plants with nutritional defficiencies and
plants infccted with other disease agents.
Their occurrence is presented here merely
to call atlention to the possible pitfalls i
idemtifying such particles as “virus-like”.
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