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oo ddrect acthod for thie control of virug diseasces
i yebt avallable. wost of “he procedures that can te used
eff ectively involves svasive measures desligned to reduce
sources of infection inside and outside tone crop, to limit
spread by vectors and to minimize the effects of infection

on yield.

Generally speaking, such measures offer no pormenant
solubion to Tobacco mosaic virus disease in a particular
areas. wnen a source of resistaznce or immunity to TV has
baen Tound in, or successfully incorporated into an asgricul-
surcsily wseful cultivar, growers hastily use 1. Even here,
proooccblon aay not be permanent as new stragins of che virus
arise whlch can cause dlscase in a previously resistant
variety. Thug atiention hog been given recently To Ghe
vgeiscions of normal culbturasl practices gnd chemothorapentic
treatuents e successiul Kinis of measures for the control

of une disease.

Hutrition is a prinme factor iniluaencling host mstabo-
Lias 000 s indirectly, thesrefore, e prime factor influencing

sis.ogpblbility to virus iarsction and virus nulviplicivion.

L
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acrisd correl sTion bebtrzen nitrocen nutrition and uusy
Soriontleillty. e Anflusnce of other elements 1 less

ceneryd and varies with tue nost and the virus.

Inhibition of plant viruses by chemotherapy is not
ann acvusl practice but research carried on this direction
oifers a promise of control. The great success of chemo—
toerepy against bacterial diseases railsed hopes that
siuilor results wuld be forthcoming against virus infect-
ion. Very wide range of different substances hus been
giown to be capable of inactivating or inhibiting viruses

in vive without killing host cells.

Both light duration and light intensity were found
go lncresse susceptibility in some cases, whereas, in
otner ¢ases the reverse is srue. In the quantitabive work
thst s been done an 1ight, there are two general situat-
ion in which lignt affects susceptibility, short Cerm
chory oo iAn light incanaslty or devistion over a period of
o wanrs vhnan a day or two, and long ter effacts thab may
azriccdly influence the srostih of plans.

This work was dosigned Yo investigate the puviolo=-

1 regpenses of infected tobacuo plonts o the dirrerent

ot
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leveis of gmnoniug sulonate, pestassium sulphzte aund calclum

ciopgpluate. The efiect of sone innibitors :ud vine
ol muvlication or the syscemic zpread oi Tobacco ussalc
virus disease was given due consideration. In audition the
efect of shading on %The susceptibility of tobacco plants to

infzouieon by Gtogbacco mosalc virus was invegtigated.
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PART I

dutrition and susceptibility to virus infection

A= Studies under waber culture condition:

The effect of nitrogen, phosphorus snd pobassium
in ssnd and water culture on growbth and susceptibility
to virug infection was thoroughly investizated, whereas,
the literature on the effect of calcium, sulphur, magnes-

ium, iron and meangasnese 1s scarce.

a) Growth

1- &Effect of nitroszen:

Additvion of nitrosen to tobacco plants increased
the number of leaves per plant (Cuzir and BCwartz 1948)
and fresh welgnt as saown by Holden and Iracey 1946 and
Cibes and samuels 1956 who concluded that reduction in
the dry welgnt anc Sue percentage decrease in growbh of

Gobacco leaves wus taximized by nitroren deoficiancy.

Phe lenstli, #idth and ares ol tobacco leaves
increased by adding nitrogen supply (Cowsiksc and Shaw
1961; Cupta eb =1 1961; woursi et al. 1971 w«nd klahadix

1972).
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bhere waz 2 delimv~ correlablon vetyson nilenzan nuioit—
on and aost suzceptlpllity te sobacer mosalc viius infec-
fion. & concluded That the ndonest suscenptibility was
achelved by adding more nitrosen Than is required for
gond growth, whereas, the least suscepsibllity and growth
rate of tobacco plants were obtalned wnen the plants were
grown in nitrogen deficient wedia. Furthsrmore, the in~
vestigator reported that with insufficient nitrogen the
total TWV content descreased, whereas, with over abundance
of nitrogen Tine virus content increased at o faster rate
than at which plant grew. The increase in virus conbtent

showed no apparent correlation with %the growth of plants.

On the obtner hand, Weabhers and Pound {1Y54),Helms
and Pound (1955), FPspasolomnontos and Wilkinson ( 1959 ),
Sastry and Nariani and singer (1970), demonstrated thab
susceptibility of tobacco plants to virus infection in-—

creased with raising altroszen levels.

e~ Effect of phosphorus:

4Addition of vhosphorus resulted in i licrease in
leaf size (Watuslewlicz 1960; FParups et al. 1¥60;Chouteau
1961; Cowaikar and Shaw Lv¥61; matusliewiowz 1YGZ and
Shoutean 1953), leaf and stalk weight (Parups eb al.l1950)

and Lhe growth of teobocco planvs (Watusiewd ez 1962 and
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poyarsl et . 1l toraclo sionlo
sivd o U0 pLosnores L osolls cavins less soon 100 panen
phosptiorus (Whitty 1965 and rgal eb al. 1U56). In

addition, pnosphoris accelarated develdopnent of btobac:o

plant (Merker 19J59).

Speucer (1935, 193%) and Varma (1963), studied
the effect of phosphorus supply on the susceptibility of
tobacco plant Go Tobacco mosaic virus infection. They
revealed that the susceptiblility was correlated directly

with tobacco growth.

On the other hand, Weathers and Pound (1954),
Helms and pound (1755) and Papasolomontos and Wilkinson
(1959), reported tuat the susceptibility to tobacce
mosaic virus infecsilon wags directly related to tThe amount
of phosphorus supplicd by The host, even Though marked
stunting of plants oc.ured at the highest phosphorus level.
They also concluded that virus concenvtration was minimum
and £rowth rate wali retarded at the lowest level of

phosrnorus.

e EfTect of potbasiium.

-

Applying povassium o tobacco plants resulted in
an increszse the loaf ainensions (Cowalksr and Shaw 19615
Senipher 1961; Ishizuka and Daksgishi 19615 Chruteau

1964 and Owelda and Sl-Gaumal 1Y71) and the nwiver of leaves
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plantz (Owelda aand BleGamal LU% 1.

spencsy {(1V37), reported Thaul Uhe susceptibility of
tobacco pilant to Uobacuio mogaic virus infection was in-—
fluericed more by povassium supply bthan it was by the growth
Growbh was favoured by small and medium doses of potassium.
- Busceptibility increased by very small doses, bubt was
decreased markedly by moderate and larser doses. Thus,
suscepbibility to infection can be lowered without retard—
ing growth by increasing potassium supply within certain
limits. uoreovaer, Spencer (1937} concluded that the high
potassium treatment rebtarded the growth. Sastry and
Rarizni (1963), also reported that potassium supply had
little effect on plaint growth, but susceptibility to leaf
curl was slightly lowered by increasing the potassium

supply.

On the other hand, Allington and Laird (19%4),
indicated that lowv sefas-iuwn autritlon increased the

tendency of dicotlans glutinosa to become infected with

Gobacco mosalc VI .

4 third kind of efiect was revealed by Papasolomo—
ntos and Wdilk.nson (195Y), who indicated that potassium
increases nad wo adenificsnt effect on The growbh of TWV-

infected tomato oY 3.
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cacnarav: (1971), reported that addislon of caleium
higd g faovourabl. Loyluailes ol The Srowth sna leaf dimens-—
ions of tobacco plaunvs, He concluded thot tThe gddition
of magnesium Bo calcium increased the surfazcz of leaves

more considerably.

Chessin and 3Scott (195%), reported that calcium
deficiency consiztently and markedly reduced the number of

local lesions (susceptibility) on Nicotiana glutingsa in-—

facted with TiV. In further experiment, Chesiin ( 1957 ),
also indicated thet calcium deficiency reduced susceptib-

ility to virus infection as well as host growth.

5 Effect of magnesiums

Kacharagva {19Y1), indicaved that the addition of
magnesium supply rosulced in an increase in %Yobacco growth as
well as leaf dimensions. In a further experiment,Pinkerton
(177 2), found that the totsal dry weight was reduced when
Tobacco plunts were srown in sand culture deficient in
wsgnesivm. The reduction was wore considerable when the

period without mapncsium exceeded © days.

Shessin (L75Y), found trhat masnesium deficiency
al so tended Lo reduce susceptiblility, but only after severe

deficiency symptoms hwd sppeared, Shepierd and Pound(19560)
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cade W0 Uhe 530% 000 IUBlon. e veporied vnd nslliasliun
deficiency, o cevar, limlted viris concensravion. 1o sand
cwluure eqperluent, Varmg (1703%), found Sawt G.ie maximus
growtii rate of Murkish tobacco was obbalned with 46 p.p.m.

iy bubt virus concentration was highest when Mg was avall-

able at 480 p.p.m. big.

b~ Hffect of sulphur:

Isai et al. (1969) and Oweida and El-Gamal (1971)
found that the growth of tobacce plant increased by szdding

sulphur supply.

3tudying the inflwence of sulphur deficiency on the

susceptibility of Iiicotianag glutinosa to intection Dby Twv,

Ches-in (1957), found that the efrect of sulphur deficienc
i
resulted in a reducticn in both growbin rate and susceptibe

ility of winter grown tobacco plants infected by TV,

7— Bf "ect of 1lron:

Ryding (17<¢5%), found that sm=ll guaatities of iron

were es.entlal for 2ho normal zrowth of Touacco glants.

Ghressin (L297), found that susceptibilisy to tobacce
mosaic virus infectilon increased in iron deficient plant

than in control tobacco plants. Furthermore, Found and
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celadls (1200), stoaacsd LI0L 9udel . LioL 01 . 4oeolal.a JALIC D

in relstion o coneenicrabion ol vobacio oZails vivus. Lhey

Tound Tzt bobacco leamits ~rown in water 2oldeure solubtions

containing various levels oI 1ron, respondoed with a grad—
ient of growbth =znd characteristic deficiency symptoms.
Infection with IV resulted in decressed Zrowth at =211
levels of iron. #osaic symptoms were reduced in intensity
when low levels of iron were used. Only at a low critical
level deficlency of iron exerts a greabter limitation of

virus multiplicabtion than on host growbh.

8~ Beffect of manganese:

Kalenkenov (1lJ31), reported tauat the addition of
manganese increased the growih of tobacco leaves and
sbtans and also enhznced the dry matter countent during the
entire vegebative weriod, as well as, stilimulating phoco-
synthesis Ryding (1965), came to bthne same cocclugion., He
added that siull jpuoanvibties of mansanese, were essential
for normal s ro.ti of Lobacco plants. The effect of mange—
nese on vae orowtin of tobacuo plant was also studied in
asotutior culturs vibth Arnon sclution. IS was found that
0.30 m, of Mn/l shoved maxinuwa lesf area, plant height,

dry matter and photosynthesis (Voilcs 195679).
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of manganese, responded wivi =2 srallest 07  cowvth and
seliciency sywplhouny Ccharatisrizyvic o8 vils elamsnt.  Inocul-
abion ol tne two basal leaves of a plant with LMV when
deficiency sympboms were established; roesulted in decreazsed
gTrowth at all levels of Mn. Virus infection of deficilent
plants reduced the deficiency chlorosis of apical leaves.
n—deficient tisuues had a lower dry welzht than normal
ones and higher virus concentration. On the other hand,
Rivera —datile (1962), obtained a contradictory results.

He found thzat when Tobacco planbs were growvn in liquid
culture at different levels of Mn, neo marked effect on the

susceptiblility Lo IV could be detected.

B~ Chemiczl contens

l—~ Nitrogenous cowmpounds

fiany Investisavors studiasd Uoe cileos of nineral
nutritiorn on UACro.el0Us clipounds 00 Loib.coy planis.
Yohida =and Tekahaspd (1960) and Virowaskdl {(1¥YL1),indlcabed
that wivh ralsines uicrosen suponly, the voTal nitrogen
spontent i tobucuo leal $issuen lncreunsed. On Ghe contrary,
there was a reduction in nitrogen convent by adding phos—
phorus supply (Paruss et al 1960) as well es potassium

supply (Chonteau and kenier 1959 snd Choubeau 1964).0weida
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