. Yellow Vein Mosaie of Bhindi

This discase of bhindi (Okra) has taken a severe, form in our country

IHYQCN(B“\ 0f four to five week old plants results into unusifal réfarded provih and
only few leaves and fruits ara formed on such plants; Such plants result into
about 949 loss of the crop yield, The damape'is telatively less on old plants.

Symptoms ,

The chief symptoms develop on leaves, There occurs vein cledring and

. :;:;t\::;i}::l;lg;os:s‘ of llcnvc{;. Infected leaves exHibit-a very distinct yellow network
ins alon gwnth the thickened veins and veinlets. In severe cases the chlorosis
may involve interveinal arcas resulting into yellowing of entire Ieaf (Fig. 35)
Fruit dwarf i i S
s are dwarfed, malformed, distorted and yellow green in colour.
Causal organism i
The Yellow Vein Mosaic Vinis . (YVMV) of bhindi is not transmitted
mechanically through sap. It may artificially be transmitted through grafting. In
the field YVMV is transmitted by whitefly Bremisia tabaci, and perhaps also by
bhindi leafhopper, Empoasca devastans. There are several weed hosts of this
virus. These are Croton sparsifiora, Malvastnun tricuspidotu and Ageratum sp.,
growing along the roadside and in vgastcland areas.
Control | et S e AR
(1) Protection of crop from white flies and other insects, by spraying with
Follidol (0.3%) or other insccticides. Spray must be done early, just after the
seedlings come out, say within three weeks after germination.
(2) Four to six sprays of systemic insecticides, ekatox, metasystox, rogor, etc.

(3) Eradication of weed hosts. |
(5) Disease resistant cultivars. Some wild species of Hibiscus and Abelmoschus

have been found as good source of resistance.
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N~ 10DaCCo Mosaic Disease

ool lslsthébest known of all virus, dise lants | e
distribution. This dissso e B 150 goncn o8 priotary Herbacsoms
ﬂglgg,l::r?gz}ése géa;tﬁet;clndmg.‘many vegetables (potato, tomato, cucur'bits,'):

' eeds. There are serious losses in yield as well as quality of tobacco
tomato and some other crop plants, Itis symptomless on apple and grape. T™MV
affe¢ts plants by damage of leaf, flower and frilif and causes stunting of the plant.

Symptoms . s
The - symptoms include vatious degtees of ¢hlorosis, curling, mottling
dwarfing, distortion, and blistering of leaves, dwarfing of the entire plant,
dwarfing, distortion and discoloration of flowers, ard in some plants even
development of necrotic areas of leaf. Nl e oA
The most common symptom on tobacco is the appearance of mottled dark-
green and light-green arcas on leaves (Fig.33). The dark green areas are thicker
and appear somewhat clevated in a blisterlike manner over the thinner,
chlorotic, light green areas. Stunting of young plants is common, and is
/ low i1 ; and distortion of [eaves, that may
become narrowand elongated rathet than normalovalsh ape. The petioles may

ecompanicd by a slight downward curlin
bocome enlarged (puckered) with enlarged capitaté Hiairs, Old leaves may a0t
show symptonis, young ones develop typical sumptoms. .~
“Cansal OPEANISM . 1 L oo

~ Tobacco Mosaic Virus (TMV) is rod shaped;,300 nm long by 15 nm in
diameter (Fig. 34 a). Protein (P) consists of approximately 2130 subunits and
each subunit consists of 158 amino acids. THe protein subunits are arranged in
a helix, The. nucleic -acid (NA) is. single-stranded RNA .and consists of about
6400 nucleotides. The RI A “strand also forms a helix parallel with that of
protein and is {ocated on the protein subunits and approx. 20A .out from the

inner end of the protein subunits (Fig. 34 b,c). The mol. wt. of each virus particle

is between 39 and 40 million mol. wt. units.
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Tig. 34. Tobacco mosaicvirus (TMVY, (ay the 16d; (5)s;dc

Fig. 33. Tobacco leal infected "arrangement &f protéin subunits (p$yand nucleic acid:(NA).
by TMV. ' (c) cross section view of the virus fod, HC-Hoflow core. i

: TMV.is one of the, most thcrmos:gable viruses known, thcthermal inactiva-
tion. point,of the virus in-undiluted plant juice being 93°C.. However, in dried
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infected 1¢éV9$;;~thc.i‘itu5*.x,e.tains‘,~i.nf¢ct.ivit.y:wen when heated-at.120°C:for 30
min. Infected plant may containupto 4 g of virus per litre.of plantjuice and:the
virus retains infectivily even at dilutions of 1:1,000,000. In ordinar&.fplanpmp, the

virusis inactivated in 4-6 weeks, whereas insterile bacteria free sap the virus may

curvive for § years, and in TMV infected leaves kept dryin the laboratory the
virus remains. infectious for more than: 50 years, TMV is tr_anSmitted readily

through mechaical sap, grafting and dodder. It is nof transmitted, by insects,
exvept occasionlly through their contaminated feet and Jav: The, miost common
method of transmission of TMV in field and greenhouse Ai_'s,.thr,o_‘ggb hands of

workers handling infected and healthy plants.
Discase development . T
TMYV survives in infected leaves and " stalks in thesoil, on surfaces of
contaminated sccds; and on contaminated seedbed cloth, and in natural leafand
manufactured tobacco including cigarettes, cigars etc. The virus initially infects
wounded tissues of tobacco seedlings in seedbed or: of transplants in the field.
Then it spreads in the field throughout the scasonTMVmall plants produces
systemicinfections, invadingall paren,c'hyma".cél;ls_oﬁpléynf;"l?l}'c‘virus moves from
cell to cell through phloer. Inthe cytoplasm. of cell TMV appears as crystalline.
aggregates and as amorphous bodics (x-bodies). , = .
Control ' ‘ B
(1) Sanitation is the main method. Crop should not be grown at lcast for two
~ yearsin seedbeds or fields where diseased crop was grown. Removal of
~ diseased plantsand of some Solanaceous weeds harboring the virus earlyin
 the season helps in reduction and;(:lj,mination; of subsequent spread of the
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Mycoplasmas

_ In 1898 the French scientists, E. Nocard and E.R. Roux, studying pleural
fluids of cattle suflering from bovine pleuropneumonia, discovered the organ-
isms that werc entircly different from any other microorganisms then known.
When cultivated on rich organic media containing about 20% of animal serum,
the organisms werc found in different forms as spheroid, thin, branching -
filaments, stellate or asteroid structures and other irregular forms. Similar
pleomorphic (Gr pleo =many; morphe = forms) organisms were later isolated
from other animals as sheep. goats, dogs, rats mice, human beings. Similar forms
were also found growing as saprophytes in decaying organic matter. Thesc were
named as pleuropneumonia-like organisms (PPLO). The species discovercd by
Nocard and Roux was given the first binomial as Asterococcus mycoides by
Borrel et al (1910), meaning rounded apd stellate forms with radial, mald-like
filaments. It was later on put under the genius Mycoplasma by Nowak (1929) .an.d
these organisms arc now commonly called as mycoplasmas. Characteristic
features of the mycoplasmas are as follows :

(1) Unicellular, prokaryotic, usually non-motile and form fried-egg shaped ,
_colonies (Fig. 46 a,b,). _ 43 0 ‘
(2) Highly pleomorphic, form varying with cul.turc gondtthn§. Under different -
microscopy, they appear small coccoid bodies (Fig. 46 c), ring formsand fine. -
filaments some of which are branched (Fig. 46 d).

~ (d)

: ) \ f I e J

Fig. 46. Colony morphology and ccll shapes of a mycoplasma. (a) entire colonies (b) ,(m.gm.d..@ :
section of two colonies growing on agar surface, (¢) spherical form (d) irregulinr
filamentous form. :
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Fig. 47, Structure of o cell of myco‘.;“‘)'lasma.
= ‘1 : '
3) Filtrable through bacterial filters,

~(4) Cell wall absent, Cells delimited by atrisle-lav

» all absent, elimited by atriple-layéred linopiotes :

) {;C';‘lganc, the plasma membran’cz - ie-leyerodipopidicinaccous uni
oth DNA and A AR T S

(39 10 41} ;c{ RNIAprcscnt.DNA-basccomposxtxon,ranges from23t036

- i 1n ‘)’CPI? asma pneumoniae ) mole per cent GC.(cf L-forms)

%7% Resistant to antibiotics as penicilling that act on cell walls, '

Inhibited by tetracyclines and similar antibiotics that act on metabolic
pathways.

(8) Mostly free- living; parasites and saprophytes.

They arc true cclls. Like animal cells, they have, however, no demonstrable
cell walls. The sole retaining structure is the cytoplasmic membranc which like
most other cell membranes is phospo-lipid-protein bilayer or unit type, continu-
ous, flexible and 7-11 nm thick. :

Mycoplasmas arc simpler than the cells of higher plants and animals. They
possess all the necessary biochemical machinery to grow and multiply in the
absence of other cells. The genetic machinery is in the form ol DNA, RNA and
ribosomes (Fig. 47). ,

They vary in size mostly from 300 nm to about 0.2 um in diameter. The
volume of the smallest PPLO is about 1 x 107 wm3, The'internal structure is
typical of prokaryons generally and closely resembles that of true bacteria. The
cell membrane cncloses the cytoplasm which contains numerous Tibosomes, a
network of fibrillar DNA, electron dense areas, ribosomes, soluble RNA gnd
soluble protein.’ Nuclear structures, however, are less evident than typical
bacteria, Ribosomes are clearly visible and mesosomes are absent. ‘

However, cclls of mycoplasma divide uneveritly into very minute bodies
called the elementary bodies or minimal reproductive units, They are com-
monly formed inside the large bodies or mature cells (Eig. 48).’1‘1\9567 clemenlar{
bodics range in size from about 330 nm to 450 nm, These can pass throug
 bacteria retaining filters like viruses but are viable on ordinary media, These
have bacteria-like structure, These bodics are often cited as the sn‘xallest u'tdc-. x
pcnd'cmly living cntitics, These represent a stagcvi.n the life g)'cle: }lezy ?rll'ld{)%::t e
—_taform long (ilaments and mycelia and chains of minute spheres like conidia bul
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