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IRTRODUCEION

Tomato, Lyvopersicon esculentum Mill and potato
Solanum tuberosuwm L. are important economic crops in

A.R.E. both for local consumption and export.

The cultivated arca with tomato has increased from
234278 feddans in 1968 to 247112 in 1971. The annual
production was 1495815 and 1636896 tons respectively in

the sane years.

A npumber of pests especially viruscs inflict severc
losses on tomato yicld annually and TMV is perhaps the
most contributing factor that affects both tomato yield
quantity snd quality.

The cultivated eres with potnto his inercased frono
53327 feddans in 1966 to 65623 ir 1971. The annual pro-
duction wzs 324083 end 1536896 tons ruspectively.

There ore two main factors chat chould be teken into
consideration concerning potato cultivation in the A.R.E.
The first factor is thet the mcan yleld of the fuddon in
the Hile cultiveiion mey smount to 30% - 70X frou the mean
yiceld of the feddan in swmur cultiv-tion. As an illustra-
tion the feddan mean yiuld in 1964 weg 3.3 tons in thu
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gumser cultivation while it was 5.9 tons in the Kile
tultivation. The second faotor lies in the fact that
the apnual imporiation of the poiato seed necessary for
sumeer oultivation needs hard ourrency which increases
continuously. It amounted about £ 1.5 millions in 1973.
The virus infection ie the fundamental reason for the
importation of potato seeds and the reduotion in the File
yield.

Thiw research work aime at the serological end
biological diagnosies of tobacco mosaio virus end potato
virus X. So, 1t aims at maniresf{ng the difference
between the virus infected and healthy plants in view
of the following :

(a) The external symptoms
(b) Serological tests

(o) Chemical analysis

(d) The given yield

Iriale wers carried out to prepare antisera with

hizh 3iter and specificity for serodiagnosis
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REVIEW OF LITERATORE

I. DIAGHOSIS OF TED PLANTS

A. Ipolation of Virus Hggleopgotbi_g from Infeoted Planta:

Many methods have been desoribed for the isolation and
purification of plant viruges (Steere, 1959), most of which
involve multigtep proocedure to remove contaminants by techni-

ques such &8s :

1. Salt Precipitstion
Precipitation of TMV by emmonium sulphate was reported

by Vimson (1927, and 1938), Stanley (1935, 1936), Pfankuch &
Keusche (1938); Van Koot (1940); Algers st al. (1947);
Fikiforova (1959); Vincent et al (1961); Allam (1961):
Jteere & Aokers (1962); Taniguohi & Pakeshi (1964); and

1 Afigi (1970).

Some other salts were usad to salt out TMV from the
juice of diseased plants, such as aluminum sulphate {(Allard,
1916); lead acetate (Vinson & Gildenaus, 1932; and Cheaster,
1935a); and aniaydrous sodiumsulphate (Vinson et al 1939).

The use of amgonium sulphate in PVX preoipitation
was recorded by Bawden & Pirie (1938); Ffankuch & Kausche
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(1938); Rischkov & Gromyko (1938); Vinson e} 2l (1939);
Bawden & Kleoczkowski (1948); Gorodskya (1956); Pirie
(1956); Panjen et al (1963); Sheldko (1964); and El Afifi
(1970). |

2. Differential and Denmity Gradient Centrifugation

Differential oentrifugation hcs been widely and
successfully used for purification different viruses,
alfalfa mosaic virus (Koss, 1941, and Bancroft gt gi,,
1960a); Virus in cattleya orchide {(zaitlin & Schechf;an,
1954); tobacco ring spot virus (Steere, 1956): Virus
causing cherry yellows (¥Willison et al., 1956); Virus-
like particles from woody plante (Lhornberry. 1958), Sour
Cherry necrotic ring spot (Fulton, 1959); wheat streak
moeaic virus (Moorhead, 1959); white olover mosaic virus
(Bancroft et al., 1960b); tomato black ring, resberry ring
gpot, and aradbis mosaio viruses (larrison % Hixon, 1960);
cucumber mosaic virus (fomlinson et al. 1960, Scott, 1963,
and Iremaine, 1966) barely etrip moszic virus (Kaesanis *
Slykiuis, 1960, Jurayama & Yokoyama, 1952, and rinian &
seott , 1966): brome nosaic virus ( azilton, 1361, and
®hiu Ren Jong & Jill, 1963), Juwpa: sossic virus (Azrawal,
1964); celery yellow vain virte (.ollings, 1995); a seccnd
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virus (Banoroft, 1962); tobaoco ring spot (Corbett, 1961,
and Siace-Smith gt al., 1965); tomato spotted wilt

(Blagk gt al., 1963); barely ﬁellow dwarf virus (Rochow &
Brakke, 1964), Crowley gf sl (1965) obtained partially
purified lettuce neoratic yellows virus by differential
centrifugation and rate zonal centrifuzation in sucrase
dengity sradiemts. The purified suspension irfected
N.glutinose when diluted to 1072 but not at 107°.
Delgardo - Sanchez & Grogan (1966) purified PVY by diffcren~
tial and density gradient centrifugation, they obtained
perticles 684 wa in length. Izadpanah & Shepherd (1966);
Corbett & Grant 1967; Guilermo & Galver 1967; Galvez &
Guillermo 1968; Ross (1967 ); Shephard & Grogen (1967 ); and
Lee (1968); Fribourg & de Zoeten (1970); Kiriyame (1972);
and Jones & lolin (1972) used differential end density
gradient centrifugation to purify pea enation mosaic

virus, citrus variegation virus, rioce tunsro virus, soybean
wosalc virue, wegtern celery amocsalc, wheat striate mosaic
virus, potato virus A, cucumber mosaic virus, and maize

dwarf moseic virus respectively.

Concerning TMV, differential centrifugation was
reported by Mplxiel & Stanley (1947 ); lalkiel (1948);

fatanebe & Kawade (1953); Wyed (1953); Rappeport & slegel
Central Library - Ain Shams University
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(1955); Steere (1956); Tekahashi et al (1958); Rappaport
(1959), Dunin & Hitchborn (1965); Rees & Wargaret (1965);
Streeter & Gordan (1966): Brakke et sl (1968); Yoshiaki &
Takebe (1969); and Yugo Nozu & Yemaurs (1971).

Patato virua X particles have a tendency to aggre-
gate to form large entangled masses that become insoluble
jellies (Kleczkowslie Nixon, 1950). Reichmann (1959)
reported purification of nonageregated VX by dialysis
againat sodium citrate and differential ultracentrifugation
of the dialyzate. Corbett (1961) obtained non-azzregated
particles by raie zonal deneity gradient centrifugation.
Wright & derdy (1961), and Chiko & Guthrie (1969) isoleted
PVX by high and low speed centrifugatiop, suspended the
pellet in U,005 N sodiun citrate after eesch high speed
centrigustion. Shepard & 3ecor (1969), sShepard % 3halla
{1970, and 1972), and Shepard « Secor (197:) purified rVX
by differential ocentrifucation. After a low-apeed centri-
fugetion, PVX was purified by & slight wodification of :he
pelyethylene rlycol precipitation method devised by Gocling
& .Jebert (1967).

3. lone nlectrophoresis

fy

ifie techinique wag used successfully in purityin-

AV & VX (.ownsley, 19%H): ¥aternel-n mosaic virun
Central Library - Ain Shams University
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Concerning ™V, Hebert (1963) found that most of
IMV was precipitated by 4% PEG in 0.1 M NaCl apd 2% PEG
in 0.3 N Ne@l. He found that this method is suisable for
purification of both rod-shsped and epherical viruses.
Gooding & Hebert (1967) described a modification method
of the PEG technique reported by Hebert (1963). They
found that approximately 1 gm of TilV wag recovered per
1,000 gm of systemically infected tabacum ':iicks' leaves.
Based on infeotivity, less than 2% of the virus present
in the initial extract was lost in the purifioation process.

The use of PIG precipitation for PVX purification
waa reported by Jermoljev & Alberechtova (1969), and
Separd & Secor .(1969).

5. Column Chromatography

Column chromatogrephy has been widely used for
isolation virus nucleoprotein. Cellulose ion exchangers
were sucesefully applied in the puwifiocstion of a number
of animnl viruses. Klemperer & Pereira (1959), and Heruna
et al. (1901) isolated adenoviyus by meano of die.hylamino-
eth&l (DsAL) cellulose., <Creaser & ,ouasing (1957), and
lauseinx & Crecger (1957) wiudied the behavior of a
bacteriophaze in reletion to BC LuL. - celluloes.
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With plant viruses, partly purified preparations
have been used in uhrumatographﬁ. Cochran gi‘gl {21957}
susessfully purified THMV With a cellulose ioﬁ éxchanger
after removal of other nucleoproteing. Levin (1958),
uzing a gimilar technique, isolated PVI and TV but 4id
not obtain a complete eéparation of the various virus
strains, Von Tavel (1959) separated TilV nucleoproteins
on ECIEOLA cellulose. He found that afier three ohroma-
tographic runs about 10% of the contaminants had been
removed., Osten (1958) purified IMV and PVI from other
contaminants by step wise elution from the anion exchanger
DEAE-cellulose. Toyode g¢i §l. (1965) desoribed a procedure
for purifying rice dwarf virus by means of a DEAE oellulose
column, Kk &« Kishko (1966) found that the PVX cntigen
after gel filtration through sephadex G-25 and purification

on DEAE~cellulose could be seen clearly without non-specific

fluorescence.

a. Cellulose Columns With Various Mixtures of Aquecus
rolymers

Ithis hes been used for the complete mseparetion of
virus nuoeloproteins. Albertsson (1960) in his studies
on the partion of biologicnl particles in aqusous polyrer

two phase system hra devel 'ped methods which are of general
Central Library - Ain Shams University
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utility for the isolation of viruses. Using this type

of systez, Philipson gﬁ gl (1960) purified echoviruées,
adenoviruses, | influenza virus, and Tz-phage
without, apparently, sy dedeterious effects on thelr
infeotivities. Kamienska - Zyh, (1966) isolated PVY
without aggregation by means of a cellulose ocolumn, with
4% PEG, 1% NaCl, and phosphate-citrate buffer. Banttarie
& zeyen (1969) purified oat dwarf virus using cellulose
column chromatogrephy with solutions containing PEG and
NaCl as solvents, then 3ucrose density ~radient ceniri-
fugation. Sivers < Shelud' Ko (1770} completely separated
PVX oontaining fractions from the normal components with
anion exchange TEAL-cellulose in a hydroxyl form or
sephadex G-20u. The purified virus particles were about
the size typical of PVX. Kiriyama (1972) purified CMV

using ion exchange oellulose.

Conoernin- [MV & PVX purificatiion by cellulose-PLG
aysten, Venekaup & Mooch (1963) used caloium phosphate
columns nnd DtAs cellulose colunns irn an attempt to
igolate PVX. They developed a new chro.uatographic method
using oellul we with cthe aid of virivus mixturea »f FBG in
NaCl. But ~larification by gnakin~ with caloroform using

the tecanique »f schieller (143 regultad in a considerable
Central Library - Ain Shams University
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loss of sotive virus. Vepekamp & Mosch (1964a) found a
guitable method for the separation of TMV from chlowo-
plasts prior to subsequent virus chromatographic puri-
fication. Purified virus was eluted from the ocolumn by
the step wise addition of solvents carrying deoreagsing
concentrations of PEG and NaCl. Venekamp & Mosch (1964b)
developed & simple ohromatographic separation of plant
viruses (TMV, PVX, PVY, white olover mosaic) from chloro-
plast materials using cellulose columns with mixtures of
0.05% dextran, 4.5% glucose, 0.004 X MgCl, , 0.01 ¥
phosphate buffer pH-7 and varying conoentration of PEG
and NaCl as solvents. Venekamp & Mosch (19640) using the
same previous system for purificaiion FVX, PVY, TMV, and
potato stem mottle virus.

These purifiocation methods achieved the complete
separation of ciloroplasts along with geperation of moat
of the other unwanted i.purities frow the wirus. High
recovary of highly infectiows virus was obtained.
Leberman (1966) used PEG-dextran sulphatc system in
purifying turnip crinkle virue and turnip yellow mosaic,
B4 phege, and ™V. He found that isolation of viruses
using water-soluble polymers have advantage cover oconven-

tional methoda.
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