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Descrivtion of tomato lines used in sereenlng

+ e
CE1T oo 498 s wessooessesostsbassarnssesenossscscdesd

Crosses perfored, populations tested and
tests conducted in the genetic studies seevs.

Results of bthe local lesions assay on N.

of lines used in the screening tesSt +eoenaers

Reaction of varental, Fl and FZ populations
of the cross J x B :(690.802 M x Walter 15M)
Lo inoculation with TMV isolate Ilo. 6 under

Tield conditions cesesrveacssessassonsnsanesoans

Reactlon of parental, F,, F2 and backeross
populetions of the cross J x 4 : (690.802 M
x "lMoneymoker™) To inoculation with TV iso-
late No. 6 under greenhouse conditlons «..ee.

Reaction of parental, Fl' F2 and backeross
ropulations oi the cross : J X 4 (580,802 M
% "Moneynnker') to inoculation with TMV iso-
lute Wo. & under field conditions s.ceseavans

Reaction of narental, Fl and F2 vopulations
of the cross J x C :(690.802 M x "Vendor®) to
inoculation with TV isclate No, % underxr

flGld COflditiOl’lS...s-..-a-.....o.....-.---oon
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Heaction of corental, Fl and F. pooulntions
—~

of the ceoss 4 x I o3 (690,802 b o= 59 MVE

13-1-10) to inocculation with TMV ilsolate No.

6 under Tield conditlionNs cseseescvsasanseerra

Reasction of parental, Fl, F2 and backeross

populations of the cross G x A @ (58 T 92~1
x “"Moneymaker") to inoculation with TIV iso-
late No. © under greenhouse conditionsS......

Reaction of parental, Fl’ F, and backeross
populabions of the cross G x 4 1 (68 T 92-1
x "Moneymaker™) to inoculation with TUV iso-

-

late Ho., © under field conditions .eceeecee.

Reaction of pavental, F;, F, and baokoress
populations of the cross G x I 1 (68 T 92-1
* 59 LUN 13-1-10) to inoculation with TV
isolate llg. © under field condivions ......

Reaction of parental, F,, F, and backeross

populations of the crossg K x & ¢ (P.I.235573%
x "lMoneymaker") to inceculation with TMV iso-
late No. & under sgreenhouse conditions .....

Reaction of parental, F., F2 and backecross
populations oi Che cross K x &4 ¢+ (P.I1. 235673
% "Moneymaker') to inoculation withh TuV iso-
lote Jo. O under fileld conditions cieecessss
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Reacbtion of warentul, Fl, FE and hackeroess

populntions of The cross B x D ¢ (Walter 154
x V 28 AfAe) To ilncculation with TilV isolate
Ho. 5 under field condi®tions ..aeeiesccerrsee

Reaction of parental, Fl, F2 and backeroess
populations of the cross B x H : (Walter 15M
x C 65 T 1) tao inoculation with TV isolate
No. 6 undsr field conditions .essveerecesnce

Size of Fy and F, populations obtained from
crosses between susceptible parents and
tested for resgistance to TINV iscolate No. G..

Infectivity of purified TMV when mixed with
effluents of healthy and inoeulated genc-

types s 8 ¢ % 8 % e s [N R A N I A A S R B B B R O B Y
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Tomote, wycepersigon egculentum »31l., is the most
or apnroximately 386 % ol The veye
with tomato in 1972. This acreage yielded about 1,565,000

tons of tomato Trults (&).

A pumber of pests inflict severe losses on tomato
yield annually and tobacco mosaic virus (TiV) is perhaps
the most important conbtributing factor that affects both
tomato yield and quality. No accurate survey of the losses
caused by TV has been made in Egyct, but F.S. Leaves (Kerr,
3966) has esbtimated that this virus has caused about 42 %

vield-reduction in tomato preoduction in Ontarie, Canada.

Common nethods of disease conbtrol have not been
practical with This pathogen, since the virus could e
gasily transmitted mechanically and the sources of infec-
tion could be scil debris or workers'!hands or outer clothing,
(Broadbent and Fletcher, 1926). Consecquently, it avpears
that resistance to TulV 1z the only satisfactory method for
controlling this virus. Due to the importance of THV in
tomate and the necessity of breeding fur resistance for

its control, it has already recceived more attention from
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Lo Draedegrs bian any othaor GOALS Cl3ease, Lnlery,

(%

verhaps, Lopr Fuszoyviwa wilt (Valter, 1967).

7o sereen a number of tomato lines that have bsen
previocusly found abroad %o be resistant to TMV Tor

resistance to the virus under Bgyptian conditions.

To study the inheritance of resistance vresent in

lines from divergent origins.

To study the nabure of resistance to TV btomatc, with
emphasis on tossible production of virus inhibitors

following inocculation.
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fefsre rmoviewin, Lthe literabure on the subjeci, 1T
would bpe helpful to tvhe reader vo define the term "“resist-
ance™. Accordin, bo Holmes (28), resistence 1is Yof many
difrerent kinds, and each kind should be deseribed as accu~
rately as possible whenever the word resistance is used in
the literature!. Thus resistance to viral diseases has

heen classified by BiBriing (7) Ho include the following

types 3

1~ Toleranee : The tolerant line has a much less virus
concentration than that in a susceptible cne. Infected

plants appear 10 be symptomless carrilers.

o

-~ Resistance Go virus inoculation : Plants possessing
this type of resistance are harder o inoculate than
suscepbible ones. In the literaiure, workers used
cither the term “infection-resistance’, “wlendusity™,
or “tendency Lo escape infection® o describe this
troe of resistonece, which frogquently conoeared e be

an inte ral lmport b part of Ghe botal resistance,

i.c., field resistance, To plant viruses.
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- fesistarce oo viras inovease ond 5 rend s This Ty oe
47 resistonee cperabes in case of systemic infeecvion.

horacherized by the formavion of neerotic or
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chlorotic local lesions following inoculation. ATEeY
an imitisl smitizlication, the virus will be restricted

to these lesions and cells immediately adjacent to them.

— Impunity : A cultivar is immune when it does not respond
to virus multiplication with visible symptoms and does

not sustain measurable virus propagation.

a- BSecreening for Resistance :

Pelnem (51) mentioned that most of the orizinal
sources of resistance to TiV in tomato was derived fron
wild species in the sub-genus LBriopersicon. According %o
Laterrot (37), C.E. Muller classifies this sub-genus Lo
include L. peruyianua var humifusum C.H. Mull., L.peruvianunm
var dentaywn Dun, L. hirsutum Hum et Sonple., L. hizsubum f.

plabratum C.I. wulil. and L. zlandulosum Jed. Mull.

sereening tests performed by Alexander and Hoover

(3 , 4) indicated thet L. peruvianum, L. glandulosun, and

=

hirsutum are valuable sources of TIV rosistance, Fron

a cross between L. esculentum and L. pexuvianum, tiehiicchie
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Flo surains of WV Trom thne aceessions of L. peruvionug .
: Llso, ailinkd (46) reperwsd thot one stradn of ..

eruvianum was ilanuae Lo TiV,

A Type of masked symptoms was also obtalnzd as a
esult of a cross bebtween L. hirsutum and L. esculentun (17,
8, 58). Multiple crosses involving L. peruvianum, L. pimpi-
ellifolium, L. hirsutum and L. ghilehse were performed by
razier and Dennette (19) and it was ©D033ible to obtain sone
dghly tolerant lines ufrom crogsses betwsen the first three
ipecies. Also, Milinkd (46) stabed that three strains of

J. hirsutum wexre tolerant to THV.

farlier, Holmes (21) reported that L. chilense appeared
5o be a promising source of TNV resistance. Subsequently,
iolmes (22, 23, 24) found that some derivatives from the hy-
>rid L. esculentum X L. chilense possessed a heritable tend-
ey Lo escape DRV infeetion and a itlendusie derivative wos

whained from this eross.

= inheritance of Hesistance :

Several investigzators studied the inheritance of
resistance to IV in tomato. EHikuba and Prazier (33) found

‘hat a symptomless infection with TMV ir L. hirsutum is not

R i P
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er hand, davsorn and eonrierh (75) reported that uolercnos

B

L. hirsubtuwm under gilanshouse condilions wis contrulled by
vo recessive genes, Further work performed by Jatson et al.
’6) indicated thabt tolerance cf L. hirsutum under field
onditions is controlled by two dominant genes. A fourth
sudy conducted by Walter (72) led him to conelude that the
on-symptomatic tolerance of L. hirsutum F.L., 120445 1s con~
rolled by three recessive genss., Seed stocks homozygous

‘or these three zenes were released and used by many investi-

;ators (16, 456, 49),

It was found that the hybrid beltween L. ghilense uid
s esculenbum ig notv so readily infected with TulV (22, 23).
saber, Holmes (25) found that tolerance is controlled by a
ompletely dominant gene, which he gave the symbol Tm-l, and
released a TW-resisvant stock that was heterozyzous at the
wm—-1 locus. 3ti11l leter Holmes (26,27) incorporated the
‘m—1 cene in a homosygzous condition in a tomato line Lhat
a8 gilven vhe ¥.I. nunber 2550675 when deposited at the oxth
rentral Replonal seed storazge statlon. The symbol Tm was

siven To This gene when it was reported in the gene-~list

wblished by The Tomato Genetics Coocerative (5).
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