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L! yet 'iVailabl e. u!OSt c!"L -;r;e procedures that Cd.n be used 

efiecti.vely involves evasiYf: measures designed to reduce 

soul'V)S of infection inside CUld outsLie ti1e crop, to limit 

spi.'ecld by vectors and to minimize the effects of infection 

on yield. 

Generally speaking, such measures offer no pormena.nt 

solut::.on to tobacco mosaic virus disease in a particular 

ill'len a source of resistance or -Lmrwnity to 'l'MV has 

be;cn found in, or succe3-~fully incorporated into a,.'"l agricul-

curc·lly u .efc;l cultiv:J.r, 6l'Oi:ers hastily use it. Even here, 

pl'c .cction ~aay not be pernsnent as new strains of cl1e virus 

a:"i:ce c-hic':J. cal1 cause •Ji;,(-:~,se in a previously resistant 

variety. .Clms attent;ioE h::.s been e:;iven recently to the 

var'i ',C ions of normal cult LtrCJl practices and che:,:ot!tcrap entic 

tl_""'e.::ttiJ.:onts s.s successf"!Jl i:.ix~l;.:, of Deasu:ces f'or the control 

li~-:L~ :~_,_U i~3 indirectlJ, t~.:.erefore) a i:'ri;11e fac-so~!.: i;lfluencil-:Lg 
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.::;ene:.~~.J. and v.:1ries witb tue i.1ost and the virus. 

Inhibition o:L JJlant viruses by chemotherapy is not 

a.n accu;ll practice but research carried on this direction 

o:::'f'er" a promise of concrol. The sreat success of chemo­

t ~eec·;Y against bacterial diseases raised hopes that 

siw.iL:r results v.ould be forthcoming against virus infect­

ion. Very wide range of different substances has been 

si-::own to be capable of inactivating or inhibiting viruses 

in vivo vvithout killing l10sv cells. 

Both light dura"Gion Md light intensity were f ouncl 

co increase susceptibili t:;' in some cases, wl1erea.s, i:n 

oti1er oases the reverse i;:; ;rue. In the quantitative work 

t:l:_:\; :1.s been done a..'l l ignt, there are two general situat-

ion i.a v..rhich lic;ht affect:.:: '3usceptibilit:l, short term 

c: . ..:., T:.~-·~-::; in light incen.:..>it~:' or c.evia"tl.On over a period of 

no :;~r .r.·· w flail a day or "G'HO, ~J .. nC.. lour..; 1:: erl;:i c:t·_:· ect s t ho.t may 

..aa:·J: ell.;; influence t'he cro .•ci1 of plane. 

I'his work was designed to investigate che JJ:.:·cc10lo­

gic.l rr·spenses of infecteci. cobacvo pl£mts to the diL'erent 



;o spu& L e. 

01· :Jlication on t;he sy.cce&ic ;,;pread ot tobacco c;C)";a,:Lc 

virus disease was given due consideration. In aJ.dition the 

e:L:·ecc o:f shading on the C<.csceptibility of tobacco plcUlts to 

infsc.;icn by tobacco moaaic virus was investigated. 
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.iiu;;rition and susce)Jtibility to virus ini'ection -- -------

A- Studies under water culture condition: 

The effect of nitrogen, phosphorus a.nd potassium 

in sand and water culture on growth and susceptibility 

to virus infection was thoroughly investigated, whereas, 

the literature on the effect of calcium, sulphur, magnee-

iUlll, iron and ma.ng :J.-Tlese is scarce. 

a) Growth 

1- ~feet of nitrosen: 

Addition oi' nitro:;en to 1iobacco pl2.l11Js increased 

the number of leaves per plane (GuzL1 and Scwartz 194tl) 

and fresh weignt 3S snown by Holden and Tr:icey lj46 and 

Gibes and. ::iEVJueL; l9_7b ;vho concluded that r0duc-cion in 

the dry weic;ll1J .J.n.c;, v;ce percen-caz;e decrease in 5rowtt1 of 

tooacc:o leaves v;as :.taximized by ni-cro:_en •'-•-"ficiency. 

The len,ct~"• .-;idtL and area oi' tob0ccco leaves 

increased by addill[; rd.troc·en supply (Cow:_Ukar and Shaw 

1%1; Gupta _et •cl UGl; lHOursi _eli .?1_. 1971 d.lld 1::ahadix 

1972). 
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i_ILerE: ,,'./!.-,_,;:, -: ".lel"i:LL·c·-· ·-~OC2. .... el~J..tio.n. Uct::,,·~:;:,_;n_ niL-~_'!!·,---:'] :JU1~ri·t-

·_.Jn ·:;nd :"J;:)st ~Ju.:..:Geptir .. ilitj -co cobacG .. _· mo.-.:,.-J.ic \rli·us infec---· 

t.:io.a. ~-~f~ concluf1.eti. that the ~-li,_-:_:l1est .susc~p-c:ibility was 

acheived by adding more nicrosen tna11 is required for 

€;o0d growth, where:.:cs, the least suscep cibility and growth 

rate of tobacco plax1cs were obtained wnen the plants were 

e;r0wn in nitrot;en deficient Lledia. Furtharmore, the in­

vestigator reported that with insufficient nitrogen the 

total 'nN content de-:-reased, whereas, with over abundance 

of nitroe;en the virus content increased at u faster rate 

than at which plant ::;rew. The increase in virus content 

showed no apparen·c correlation with the growth of plants. 

On the other hand, '1/eathers and Ponnd (19_54-),Helms 

and Pound (19 55), Pap asolomonto s and Hilkinson ( 19 59 ) , 

Sastry and Nariani and Singer (1::)70), demonstrated that 

susceptibility of tobg_cco plants to virus infection in­

creased with raising nitro=;en levels. 

2- Efi' ect of phD sphorus; 

Addition of ,_•hosphorus resell -ced L"l ell increase in 

Jec;.f size (ll<l.atusie·:.'icz 19GO; Parups et aL. l':!GO;Chouteau 

1951; Gowaikar and Sllc.w LiGl; ... atusiewi·oz l:JG2 and 

Ghoutean UG3), leaf mci stalK weir;ht (Parup.o et al.l950) 

anu t.ne sroJGh of col•::cco plancG (tlatusievJicz 1962 and 
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plant (iliierker 1':159). 
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Speucer (1935, 1':137) and Varma (1963), studied 

the effect of phosphorus supply on the susceptibility of 

tobacco plant to tobacco mosaic virus infection. They 

revealed that the susceptibility was correlated directly 

with tobacco cjrowtll. 

On the other hand, ·aeathers and Pound (195'+), 

1ielms and pound (19S5) and Papasolomontos and Wilkinson 

(1959), reported tnat the susceptibility to tobacco 

mosaic virus ini'ec..;ion \'Ins directly related to the amount 

of phosphorus su1,,Jliud by the host, even though marked 

stunting of plants oc. ured at the ili5hest phosphorus level. 

They :~}.so concluded iJllat virurJ concencration ·;1as minirauru 

phospUorus. 

an increase the l 08.f uimensions ( Cowa:il-c 'ir 0.x1d Shaw 1951; 

Scnipber 1951; lc>Lizd·:a a..'ld .i:akst;isbi 1':151; Gel ut;eau 

1':164 and Oweida a,.'l<:i KL-Garudl 1971) and :.;ho "1et:.1ber of leaves 
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(l ·) 3?) , -~·0por-c ed , :~uG ept;i tlili ty 

tobacco plo.L.V to ·cobat..::·~-0 mosaic virus infec-t;lon '.vas in-

f' 0..!. 

f'luenced more by po c e1ssium supply than it was by tile growth 

Growth was favoured by small and medium doses of potas6iurn. 

· S\lsceptibility increased by very small doses, but was 

decreased markedly by moderate and larger doses. Thus, 

susceptibility to irrfection can be lowered without retard-

ing growth by incre:J,si.ng potassium supply within certain 

limits. l\iloreover, Spencer (1939) concluded that the high 

potassium treatE,aYJ.t retarded the grovvth. SastJ.'Y and 

Nariani (1963), aL;o reported that potassiuw supply had 

little effect on ]JL:nt growth, but suscept;ibility to leaf 

curl was slightl,y lo'>Je.c ed by increasing the potassium 

suppl;y. 

On the othe:;: :laJld, Jillincton and Laird (1954-), 

indicated that lo 'i )otas._iwa .1utricion incr"ased the 

lJendenc;y of :.Ciicot~ p;lutinosa to becoill8 infectied with 

tobacz:o mose1ic Vll'~l •.• 

A third kiwi of efiect was revealed by Papasolomo-

ntos and 1/ilicLnson (1959), who indicated tl1at potassium 

increases had LlO effecc on the e:;roJth of 'l:lliV-

infected tomato roo·~:3. 



ions of tobac'-'o plan-es. He concluded tlLt Ghe addition 

of' magnesilihl to caLcium inc~-· eased the surf s.C·3 of leaves 

more considerably. 

Chessin and 3cott (1355), reported that calcium 

deficiency consis~ently and markedly reduced the number of 

local lesions (suscep-":;ibility) on Hicotia.-"la glutinosa in­

fected with :rll!lV. In further experiment, Ches~in ( 1957 ) 1 

also indicated Glk\0 calcium deficiency reduced susceptib­

ility to virus inf·ection as well as host groy,th. 

5- Effect of magn;_;sium: 
----------

Kaciu.rava (19'(1), indicated tha"G tl1e addition of 

mat;nesiurn supply r0sul ced in an increase in tobacco growth as 

well as leaf dimenc:ions. In a further experiment,Pinkerton 

(19/2), found t~1at ol1e wot:-J. dry wej_,;;ht was reduced when 

tobacco plants wei'•? ~ro.·m in sand culture deficient in 

lD.:;gnesium. .Vlle r<o·c:uction was more consider3.ble when the 

period ·NiGhout mcv;nu."3illill exceeded b da;ys. 

Gllec;sin (17_:,'(), found t~1at macnesium deficiency 

also tended to re<Lce susceptibility, but only after severe 
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e:;ro'iltfl rate of l'u:::kish tob,'lcco v;as obt0.ined >iith 46 p.p.m. 

lllg; but virus cone enc;ration ,,,;as hit;hest when :Me; :vas avail-

able at 4-bO p.p.m. Me;. 

6- Effect of sulphur: 

:I:sai et al. (196';1) and Oweida and El-Gamal (1971) 

found that the grovrth of tobacco plant increased by adding 

sulphur supply. 

Studyins Ghe infhlence of sulphur deficiency on the 

susceptibility of ;i_i_cotiana glutinosa to in:Laccion by TiliiV, 

Ches,,in (1957), found that the ef,r:'ect of sul1;hur deficiency 

resul'Ged in a red'J',;t:Lon in both ::;rowt,l ra:c;e and suscep'Gib-

i 

J 
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ility of winter [';ro.m tobacco plants ini'ec-ved by l:!ilV. 

7- E:fc ect of iron; 

G rv~ssin (l Jf'') 
\ ... __ -'I ' found lJh&t susc~Jvibili~y to tobacco I 

were 

mosaic virus infection increased in iron <leficient plant 

tl-'"'JXl in control tobacco plants. Furthen;wl"e, Po'J.Ild and 



• 
containing various levels of iron, respo:.1d:cd with a t;rad-

ient of grovrth and ci1aracteri3tic dei'iciency symptoms. 

Infection with TCJ.\lV resulted in decrea.sed gro Nth at all 

levels of iron. 1vlosaic symptoms werd reduced in intensity 

when low levels 0f iron were used. ·Only at a low critical 

level deficiency of iron exerts a greater limitation of 

virus multiplication than on host gro·>lrth. 

8- Eeffect of manganese: 

Kalenkenov (l:JGl), reported tr1at the addition of 

manganese increasecl the grovtch of tobacco leaves and 

stems and also enhs.nced the dry matter content during the 

entire vegetative ,)eriod, as well ac, stimule:Ging phoGo-

synthesis i:l.ydill£ (1965), Callie to tne same coLclusion. He 

added tllat sili:1ll 1u .;:;cities of llLUl:;anese, ·:Jere essential 

for norm.•J_ ,;rc .. ·c" of tobacco r·lants. l'he ccfi ect of man.g e:-

I c ;.:as found that 

o. 30 D'~> of' inn/ l sl:lo .;ed maxi.rlLiL'l leaf area, pl:;,nt height, 

dry matter 3Jld p!l•')\;Q;3ynthesL:; (Voica 19G9). 
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Inocul-

at1.0n oi tile t·.vo basal leaves of a plant .vit.i1 l%V when 

deficiency symptoL',..:; were establi.shed, resru.ted in decreased 

growth at all level..; of Mn. Virus infectio21 of deficient 

plants reduced the deficiency chlorosis of 3.pical leaves. 

l'im-deficient tis~ues had a lower clry weight than normal 

ones &'l.d hiGher virus concentration. On the o'cher hand, 

Rivera -datr.le (1962), obtained a contradictory results. 

Ee 1'ound that when "tobacco plants were grown in liquid 

culture at dif'ferent levels of Mn, no marked effect on the 

susceptibility to I'l.l'J could be detected. 

B-- Chemicc.l con"Gen'" 

1- Nitrogenous conrpo unds 
------------

,,.._,-

Yollida and .Cakaha:3ID. (l :hJO) <JJld iiiro sLi ( l":!';l), indio at ed 

~~ont8.!'1.t il:. -cob~·.G'-~O leaf T,i:..Jsue~~ inc"t-·e·~lsed. or, the contrary, 

there was a reduccion in ni·croc;en concent by adding phos-

p11onls supply (.Ps.rur.s et al 19')0) as ·Nell e::; potassium 

suppl,y (Chonteau aJ1d lienier 1},59 and Chouteau l'JEA) .Oweida 


