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INTRODIOTION

The tomato is one of the mogt Lwmportant vegoetable
orops of India. Its adaptability %o a wide range of soil
and olimatic conditions has made 4t very popuiar anong the
vegetables grown not only for comaercial purposes but also
;n the kitchen gardenn. However, toaato growing in India
has not yet attained the status of an organized induatry
as in countrics like the U.3.A, gnd llexico., Tomato ranks
segond in value among vegetable erops next 1o potato. Tomato
ecultivation has inoreased rapidly in popularity from the
mid nineteanth century to the prescnt time and in respect
to 1ts climatic tolerances, it has proved to be one of the
versatile of cultivated plants. -

Agcording to Chaudhary (1967), the area under
tomato oultivation in India is estimated to bo a 1;§t10
gore than 36000 hootares. Remoarch on this orop in India
has been direoted primarily townrds the introduction and
acloction of choice varietiea and their muliiplication on
8 large scale. Selection of varietics resistant to fungal
and virus diseases has bgoen another objeotive in tomato
breeding. Studies on this genetics of tomnto hag been



stimulated recently by organization of tomato genetics
co=operative whlch sorves to co-ordinate and tanilitaﬁe
the aotiviticé of many'workars. In recent years certaln
growth regulators and chemicals have been recorded and the
practical appliocntion 4f such findings have also been put

undor waye.

Hybfidisation batween varietics or qtrains have
been used to develop mevernl new varieties. By this method
- desirable gharacters from the parental strains may be
conbined into one gtrain or transgressive segregation for
quantitative charantéra such as yield might be obtained.
The suogcess of intervarietal thridizatién depends wmogtly

on the correct selcetion of the parentse.

igploitation of hybrid vigour has proved to be a
potential method of inereasing yields in wmany of the crop
planta. Attempts have been made by raseﬁrch workers, in
the ficld of tomato breeding to utilize this tool for
increacing the production of tomato frﬁita. Many authors
have recordeﬂ.aignithant heterosia in raespcet of various

charactora in crosgcs involving varieties and species of
Lysoperaicon.

In the presant investigation five varietics of



Iycopersicon csoulentua vis. Yalier, WBS' IRFH»3, Mechg
and Looal wore selected for intererossing with a view to

mplkke an asacggnont of the five varieties and to study the

sprns o @M&A.Oslo'

pattern of I1nheritause of some of the important sconomic
and ohin adr bobs Avfalid to yoldin

character% in % segregating population gf intervarietal
fom

oerosses in order £0 seleot -the bess plant type.
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REVIEW OF LITERATURE

Origin and history

The centres of domestication and the firat
cultivation of tomato have been evaluated by Jenkina (1948).
With other contigens from the new world tomato was firast
introduced into Europe early in the period of the Spanish
conqueat some time before 1944. The tomgto ié searcely
mentioned in the agcounts of the £irst explorations and
practically nothing was written about its introduction and
Lirst oultivation'in Zurope. Only two areas viz, Peru and
Hexico ha&e received serious attention as potential sites of

domestication of this cropn.

As péinted out by Jenkins (1948) the attitude of
most authorities in favour of Peru being the centre of origin
was influsnced by the names occurring in the literature of
tomato - as “Mala peruvana' and "Powmidel peru", Taking into
account the wide apread distribution ia Mexico of

- Lycopergicon esculentun var gerasiforme, the diversity of

ro;ma, the variety of uses and the wealth of indigenous names
applied to cultivated types and to the variety, “"Qeraniforme™
Jenkins concluded that "it is reagonably certain that Mexico

énﬂ not Peru was the gource of the cultivated tomotoes of the

world and very probably the only centre of the domestieation



of tomato",

In the seventeenth century tomato was grown in
England as an ornamental plant, cventhough 1% was known to be
edible in other parts of the world. Less than a hundred years
ago 1t wag thought to be the cause of ecancer. It was presumed
that tomato had been introduged to India as a result of
Europian colonigation,

Clagsification and varieties

Tomato belongs to the genus Lycopersicon of
golanaceae family. According to Muller (1940) and Luckwill
(1943) the genus chogersioon is naturally divided into two
gubgenera on the basis of colour of fruits, position of
'gtigna and other characters. The red fruited aubgenus.
Zulycopersioon inscludes two species viz. Lycopersioon esoulentum

var. mill and Lycopersigon pimpinellifolium. The green
fruited subgenus Eriopersicon includes the species Lyoopersicon

livinatum, Lycopersicon peruvignum, Lycopersicon chilense,
Lycopersicon cheesmannie and Lycopersioon glandulsum.

Most authorities recognize two distinet species
Lycopersicon egoulentun and Lygopersioon pimpinellifolium
with four or five botanical varieties like Carliang, Valiant,.
Bonney best, llarglobe, Sanmarzano eto. Baily (1949) classified




tomatos into two species, Lygopersicon pimpinellifolium and
Lycoperaicon esculentum with the following botanical varieties
under the latter.

Var. Commune - Common tomato

»s Grandifolium - Large leaved tomato
ys Validium = Upright fomato

ys Cerasiforme « GCherry tomato

- Pyriforme - Pear tonato

Anthesig and pollination

Since flowers of tomato are essential for hybridi-
sation work and production of geeds, artificial indugtion of
flowering in late flowering varieties and synchronigzation of
- flowering ave important. This is done by altering the photo-~
period or day-length. Anthesis is downward and centri-petal
in tomato., Under normal conditions the pollen retainas its
viability for one or two déya. It can he stored for about
twelve days at 85 per cent relative humidity in an atnosphere
of carbondioxide at a temperature of.5°C to 13°C.

The relative merits of four different methods of
pollination in the production of hybrid seeds of varieties
10 x Bison was tested by Kisimava (1964). The best method
congigted in dusting the stigma ﬁith pollen collected on the



previous day. Fresh pollen as well as pollen stored for more
- than two days, showed lower germination capacity. A reduced

aeed gset was obtained when unripe stigmas were used.

Sood and Saini (1971 ) working on tomato in Hiwmachal
Pradesh statéd that anthesls in tomato flowers commenced at
6 A.M. with flowers opening between 7 and 8 AJM. Anther
dehigcence reached a peak between 9 and 11 A,M. The stigua
became receptive 16 hours before anthesis and remained so

for five days.

Crossability studies

Intergeneria .
Wallen (1965) atudied the genetic segregation in

some intergeneric and interspecific hybrids of lLycopersicon

and Solanum. He stated that of the fourteen recessive

mutant genes of Lycopersicon esculentum studied, md, nd and

ygg 8gave abnormal single factor ratios in Lycopersicon

ggculentum x ILycopersicon hirssritum and in Lyesopersicon

egeulentun x Sblanum pennellie. The gene ygs was variable
"in trensmission and this variability was correlated with
germination rate. However md and nd were tfansmitted with a.
frequency of 20 to 25 per cent through the éollen in all
backorosses of heterozygotes with chogersi&on hirgeritun x




Solanum pennellie.

Chirilei (1968) conducted intergeneric orosses
involving Lycopersicon and Capsicum. Frultas derived from
this cross rescembled those of the CGapsicum in shape and colour.

In the F, and F, plant growth was generally similar %o that

of the rlmale parent and the fruits were similar to those of
the male. In the F,, B9 per cent and in the ¥,, 86.3 per
cent had the long shape and colour of Capsicum., Of the
remaining fruits 10 ﬁer cent of F{ and 10.7 per cent of Ea
were pear ghaped and with colour of Capsicumn and the regt of
the fruits resembled tomato. The hybrids gave high yields

of fruit which had the distinctive tomato flavour and ripened
10 to 15 days later than fomato but earliier than Capsicuum.
Photosynthesis was greater in hybrids than in parents and
trangpiration and reapiratién was leas than in the fenale

parent but greater than in wale parent.

Interageoigia.
In oxder to transfer useful characters of

Lycopersicon pimpinellifolium, a wild species, cbmmonly known

a8 "Ourzent tomato", the eross L.esculentum x L.pimpinellifolium,
was studied by Pal and Singh (1945). The 7y exhibited marked
heterosis and fruiting was earlier than the parents. The

"characters for which selection had been made ineclude earliness,



large number of clusters per plant, large number of fruits
per cluster, smooth skinned, non-cracking frulits with bright

gikin golour and good flavour.

Interspecifiec crosses in tomato, L. egoulentum x

L. racemigerum, L. esgulentum x L.hirsuitum, L. e¢sonlentum x

L. pimpinellifolium were made by Jagkalov and Ognganeva in

1967 at Bulgafia for studying heterosis. F1 of L.egoulentun
x L.racenigerum manifested a higher degree of heterosis for
plant héight and dry plant weight than any of the other
hybrids, with L.gsoulentum x L.hirguitum showing the least

heterosis. The Fy of S.racemigerum x L.esoulentum ghowed
. less heterosis initlally than the reeciprocal ¥y but almogt

made up the difference later on, In the F1s of L.egoulentunm

with L.pimpinellifolium and L.chilense, heterosis was also

more noticeable in the later stages of development.

Majeed, Swaminathan and Iyer (1968) worked for the
production of interagpecific hybrids and its eytogenetioc
analysis in Lygopersigon. The single F1 plant that resulted
from the oross between L.ssculentum x L. perruvisnum was slow
growing and less pubescent flowered and the inflorescence
was similar to that of the female parent. Pollen fertility
rangad upto 66-per cent, A single F1 was obtained in

Le.sgoulentun x L. glandulosum. HMeiosis was normal and about



68 per cent pollen fertility was scen. Seeds were similar
to thoge of female parent. Melosis in all hybrids studied
was normal with 12 bivelents. The pairing was somewhat loose.

Sabrigy, Mallah and Sherif (1970) observed the
inheritance or‘quantitative characters through interspecific
hybridization in Lycopersicon. Six oharacters were studied
in L.cgeulentum, L.pimpinellifolium, their hybrid and L.

perruvianum. Dominance effects were important in the number
of leaflets per leaf, earlingss. yield per plant, nuaber of
fruits per plant and frult size. Additivg effects were nore
important than dominanoe effects for number of rlﬁwers par
infloresocence.. Heterosls was observed for nuumber of small

leaflets per leaf in the P, and ¥, of the oross.

Intervarietal

Obsé;vations’were nade by'Uhaberidiée (1963) in the |
productivity and eariiness of F?. Fz and FB of 8 inter-
varietal ocrosses of tomato with three approved varicties
being used aé‘controls. The best results ﬁare shown by the
Fy of Krasnodareo x Light house and market wonder x dark red
early. The F3
productive than the controls.

of these hybrids were also substantially more
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Chandhary and Khenna (1972) studied two varieties
of tomato (L.esculentum M111) with their F,, F, and backcross

generations for the inheritance of locule number and reported

that there was'no heterosig.

Gorbunov (1963) has stated that the hybrids of
Majak x Zarja and the reciprocal hybrids of Antaba x Majalk
and Zarja x Antaba wefe early-and had 20 - 30 per cent
higher yields and 1 = 2 per cent higher dry matter content
than their parents. !

Staﬁbera (1968) orossed the varlety seelendia as
seed parent with five other varieties of tomato. In most
casesg the &1eld and guality of the F1 hybrids equalled or
surpaésed that of the parents. All the hybrids were earlier
than geelendia. The earliest was seelendia x Zarly north.
The highest yleld came from seelendia x Cardine Red.

Orill and Bergis (1971) stated that the F, hybrids
GCES T16 and GCES T17 of tomato were more uniform than the
inbreds Homestéad 24 an§ Atkinson for total number of fruits
per plant. GOCES 717 produced more fruits per planty and

frults were lérger then in other lines.

Heterosiag

Knight (1779) deseribed hybrid vigour as a natural
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sequence of crossing varietics of a species. Meandel (1866)
observed hybrid vigour in his pea orosses. ZHast (1908), Shull
(1908, 1911) and Jones (1918, 1945) have reported superiority
of hybrids in corn. 0dland and Noll (1948) experimented with
sixteen hybrid types and recorded that in every case, the
hybrids were early bearers and outyielded their respective
parents. The percentage of increase in yileld ranged from
i1.to 153 anﬂ the mean percentage of inerease of all the
gixteen hybrids over the mean of all the parents was 62.1.
They observed that the parental lines were able 1o produce
hybrids of excellent productivity.

A repreasentative plcture of the performance of
tomato hybrids is given by Powers (1945). He has recorded
that the grand mean of the total yield of the ripe frult for
all hybriﬂa exceeded that of the parent lines by 59 per cent
and the moast outstanding hybrid outyielded the best available

- commercial variety.

The subjeet of tomato heterosis is re-evaluated
partioularly, in the light of very extemsive gtudy by Powers
2t al (1950)% the nature of the inheritance of yield
components in various generations being derived from the cross

varieties porter x ponderosa.
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~ Based on intervarietal hybridisation of Capsicun,
Popovbva (1965) observed that the F1 progenices were inter-
mediate between the parents and uniform in habit and fruit

form. Subsequent generation showed much variations.

. From a detailed gtudy of P, hybrids of eight crosses
involving five parental varieties of brinjal, Viswanathan
(1967) reported hybrid vigour in plan%t height, number of
branches, earliness, number of flowers, number of rruits.‘size
and weight of fruits, weight and pumher of seeds and pollen

diameter,

Height of planta

Balya (1918) was probably the first to report the
superiority of F1 hybrids in height over their parents based
on hip studies of a eross between a native and foreign

variety of brinjal.

Pal and Singh (1946) in their studies of six crosses
of brinjal found that éll except two crosses showed increase

in height over the taller parent.

Mishra (1961) found that the hybrids were invariably
gsuperior to both parents except in a few cases showing

intermediate plant height.
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Najki and Pal (1962) in a oross botween Q.'
ageulentun Var gommune 'Albeno' (AL) and Var Z2iriforms
"Affaschetto® (AF) heterosis for plant height was obacrved
and was greater in AL x AF than in AF x AL, |

Chiudhary and Mishra (1966) reported an increase in
height of fifteen day old scedlings in hisg studles inchillies.

Viawanathan (1967) reported that out of eight
hybrids gtudied in brinjal, six were in comparison with mid
pareontal valueland thireo, as compared to better parcntal mean,

showed signifioant increase in height.

Pillai (1973) has reported that out of seven hybrids
studied in Capsicum, three showed intermediate position
between the parents in seedling height; and five out of moven
hybrids recorded heterogin over their respeciive parents in

height of plants.

Uncini (1973) in a study of all crosses made among
50 varieties of tomato found that the F1 hybrid G14 x Burbank
was cutstanding for rapldity of plant height,

Number of branches .

Nagai and Kaida (1926) and Kakisghaki (1928) had
reported superiority of the hybrids with respeect to the number
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of branches in brinjal hybrids. Pal and Singh (1946) showed
an increase in the number. of branches in five out of eight

hybridg, the increase ranging from 9 to 54 per cent.

Viswanathan {1967) has recorded that two out of
eight crosses, in brinjal, showed their superiority in number

of branches over the parenial mean.

Nair (1970) and Pillai (1973) reported superiority
of the hybrids with respeet to the number of branches in

Capgicum,

Number of legves

Balya (1918) in his studies in 5rinjal found that
the F, hybrids produced higher number of leaves than the
parenis. The intermediate nature of F1 hybrids as compared
t0 the parents in respect of number of leaves was reported by
Venlei taramani (1946). o

According to Peat and Whittington (1966) the increase
in leaf nunher was followed in F1. F2 and F3 generations in

- tomato,

Pillai (197%) reported that out of seven F,s in

. 1
Capsicum three. showed superiority over their respective parents.

with respect to number of leaves.
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Number of leaflets per leaf
RajEi and Pal (1964) reported that in a cross

between ﬁomato varieties AL x AP the number of 1ea£;eta per

leaf was higher than the parents.

Six‘pharacters were studied by Sahrigy gt al (1970)
in L.esculentum, L.pimpineilifolium, Sheir hybrid and L.

perruvarinum, Dominance effects were important in the

control of leaflets per leaf. Ilieterosis was observed for
number of small leaflets per leaf in the F1 end F2 of the

Grogg. -

Leaf area

_Doroghov and Iovva (1966) conducted experiments for
atudying the gssimilatony area and photosynthetic intensity
in the first zeneration of hybrids of tomato variety No.10.
In all varietal hybrids, the assimilatory area was greater
than in plants produced by intravarietal pollination. The
agsimilatory arca was least in pfogeny from pelfing. The

most intensive photosynthesis was found in hybrids.

Nair (1970) found in two out of four erosses of
chillics the area of leaves and number of leaves were hizher

than the barents.
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Time of flowerinz and number of flowers

Lantican et al (1964) observed the performance of
53-31ngle croas hybrids in brinjal and compared with that of
the corresponding parental sources. Date of flowering of
the hybrids tended towards that of the early parent.

Saakjan {(1964) observed from all the five inter-
varietal hybrids of tomato that all were earlier and had 20
to 25 per oent higher yield'than the recommended variety
majaak.

Culkov (1965) studied the biological features of
tomato hybrids in the first generation. In the hybrids
studied, the length of period from emergence of seedlings to
flovering was directly related to the degree of earliness in
the parents. An increase in number of 1n£iorescenoes on the
main astem and of flowers in the inflorescences was observed

in the F1 hybrids, compared with the parents.

A study of factors affecting earliness andmode of
inheritance of this character in tomato was carried out by
Young (1966). Of the nine ?, hybrids grown. only one showed
heterosis by exceeding the early produotipn of the earlier
parent. Both F1 and F2 were Intermedinte between parentg for

earliness.
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Gopimony (1963) reported pronounced earliness in
blooming and an increase in total number of flowers in hybrids
of brinjal.

Stanbera (1969) erossed seelandig, a variety of
tomato with other five varieties and recorded that all the
hybrids were earlier than the parents.

Nair (1970) and Pillai (1973) reported earliness of
hybrids with respect to time of flowering in chillies hybrids.

Viswanathan (1967) reported heterosis in flowering
time for elght intervarietal hybrids from crosses involving
five parents of brinjal.

Pollen sterility .
Majeed, Swaminathan and Iyer (1968) studied cyto-

genetic analysis of interspecific hybrids in Lycopersgicon.

They crossed L.ggculentum var Meerutli x L.perruvlanum
15404492, Here pollen fertility which in the beginning wase

53 to 34 per cent increased upto 65 to 66 per cent.

By crossing L.ggcoulentum var. marglobs x b,
perruvianum var. 5.C.492, they observed normal pairing at
meiogis in all the F1 plants and pollen fertility ranged
between 75 to T8 per cent.
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By oroasing L.esculentum var.uarglobe x L.
gerfuvianum Vvar.z.0.492 they observed normal palring at
melogisg in ail the F1 planta and pollen fertility ranged
botween 75 to 78 per cent.

By orossing L.esgulentum var.mgrglobe x L.perruvianum
var. £.6.493 they observed norual meiosis. Pollen fertility

ranged between 65 to 66 per cent.

In a oross between L.esculentum var. pusa ruby v
Le.glandulosum MajJeed, Swaminathan and Iyer (1968) obgerved
that meiosis was normal and pollen fertility reached upto 68

per cent.

Mallah, Sabrigy and Sherif (1970) crogsed three
species of Lyoopersicon and thoy obgerved that pollen viability
in L.perruvianum was higher than that of other species.

Nair (1970) and Pillai (1973) observed that in
hybrids of chillies the percentage of pollen gterility

surpasaad that of parents.

Percentaze of fruit get

Betlach (966) observed average frult set of 39.7 per
cent and 47.47 per cent in two hybrids of Capsicum.

Rao (1965) reported that percentaze of frult set in

the case of interspecific F1 hybrids of Solanum was greater
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than that of parents.

Gopimony (1968) reported heterosis in hybrids of
brinjal with regard to percentaze of fruit set.

Kondﬁashova (1970) studied the intervarietal and
intraplant pollination in tomato and regorded highest fruit
setting in intervarietal pollination.

Orill and Burges (1970) made comparigon of tomato
varieties and F1 hybrids for yield and uniformity. Two
standard varieties of tomato were compared with two F1 hybrids
in the field. He found that the F, hybrids were more uniform
than the standard inbred varieties for fruit sct.

Nair (1970) and Pillai (1973) wmade comparison of
varieties of Gaﬁsicum for pereentage of fruit set and they
found that the F1 hybrids were superior. to their parents for
percentage of fruilt set. '

Number of fruits

Nagal and Kaida (1926) and Pal and Singh (1940,
1941) reported considerable increase in the number of fruits
based on their studies on the manifestation of hybrid vigour
in brinjal.

Venkitaramanl (1940) reported intermediate nature
of F1-hybrids,in brinjal.
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Mishra (1961) recorded that the P, bybrids wore
puperior to their parents with regard to the number of fruits..

| Viswanathan (1967) reported an inerease in the
nﬁmber of fruiis per plant in five out of eight ocrosses of
brinjal. Abrosimova (1970) crossed certain varieties of
tomgto and found that the erosses white julce x 174,
Palalikhin x gever (North) and Talalikhin x 171 ripen carly
and yield a large number of fruits.

Crill and Burgzes (1971) wade comparative étudies
of tomato varigties and F1 hybrids for yield and uniformity
in growth. They found that the Py hybrids GCES 716 and GOES
717 were more uniform than the inbreds Bomestead 24 and
Atkinaon for total number of fruits per plant. GCES T17
produced more fruits per plant than other lines and the frults

were larger.

Pillai (1973) reported that two out of seven hybrids
of Capsicum remgined intermediate between that produced by the

parents with reapect to number of frults.

Height of fruita

Pal and Singh (1940, 1942) in their studies in six
crosses 0f brinjal found that in reapeect of fruit weight, all

crosses except one ghowed an increase up to 129.2 per cent.
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Stavropol (1960) cromsed varieties differing in
earlineas and reported that highest yields were obtalned in
Py hybrids from direct and reciprogal orosses.

Stambera {(1965) erossed seelandia, a tomato variety
as seed parent with five other varieties. In most cases the
yleld of the F1 hybrids equalled or surpasssd that of the

parenta.

Chaudhary and Sangha (1966) studied a number of
hybrids in touwato zrop eroosges between geven parental varieties.
All of them out=-yielded their parental average. The hybrids
of crosses between luproved meeruti x pusa ruh&. pusa ruby x
best of all and Improved meeruti x Local, produced signi-
ficantly higher yields than thelr respective parents.

Torres and Fernandez (1966) conducted yleld trial
of 22 tomato varieties at the Pen American School of
Agriculture and found that the hybrld N-57 was outstznding
for yield.

Chaudhary and Mishra (1966) observed that out of
fifteen hybrids studied by them, thirteen exhibited signi-

ficant increase in total yield over their better parents.

Higher degree of heterosis for yield was observed

in the hybrids of 10 x Bigon and Comet x Zaja in tomato by
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Dasklov gt al in 1967.

Breshnav (1973) eroased tomatoes representing five
geographieal groups and various selected lines in different
combinationa and the number of hybrids displaying heterosis
for yield were tabulated. One of the hybrids gave a higher
yield than the standard and parentsl varleties,

Sige of fruits

Observations were made on the inheritance of sone
characters in tomato, by Hosir (1965). His studies on the F,
hybrids of L. egculentum Golden Jubilie x Violetta Carmine

demonstrated heterosis on polar diameter of fruit.

Andronigescu and Znmshescu (1966) noticed that the
fruit characteristics like size, shape and appearance in
Capsicun tended to be intermediate between those of the parents.

‘ Ageording to Douce (1969) the new variety of tomato
'Canabee! 18 a high yielder with very large fruitas.

Oniscenko (1970) found that ¥, hybrids of tomato

grown on highly fertiliged soll were high yielders with larger
fruita.

Abpugimova (1971) obgserved from the F1 varieties of

tomato that thgy gave a nuaber of large frulits. Their ylelds
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ware 4% = 73 per cent higher than thoae of the parental and
standard forms.

Nair (1970) and P4llai (1973) reported intcrmediate
peaition of hybrids of Capsicum with respeot to size of fruita,

Humber of locules per frult

In an experiment whore two varicties of tonato were
grown and orosascd Alpatjev (1960) found that in the F1 gehne=
ration ths ipdeterminato habit, round fruits with fow
locules of segond parent was dominant ovexr the determinate
habit and multilooular fruits of the first.

Salib Malleh gt gl.(1970) during their studies on
inheritance of tomatoes and genetic studiea-or sone frulit
characters involving five varieties showed that the small)
nuzber of looules and the genome is controlled by one major

dominant gene.

A génetio analyais of looule number by nmeanas of
diallél analyasis was performed by Ahuja (1968) using 11 inbred
lines of tomato, Dominance estimates indicated that on the
average there was a ﬁartial dominance of low looule number

over high looule number,

Inheritance of locule number in o ceross in tomato
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wag done by Chaudbary and Khanna (1972). Two varieties of

tomato with their F1. ¥, and backcross zenerations were

2
studied for the inheritance of locule number and found that
there was no heterosis. It was concluded that the selection

for high locule number will be quite effective.

Quaber and weight of geeds

Kakishaki (1931) reported that the F, selfed seeds
of brinjal showed an increase in weight over the gelfed sceds
of the embryo by heterosis. Inerease in number of seeds was

noted in three out of ‘eight crosses by Viswanathan (1367).

Szwadiak (1965) made preliminary observationg on
nunber and weight of seceds in intervarietal hybrids of .
gegculentum Mill, In diallel crosses of 182 combinations,
the seed number varied with the direction of the crosses.
Hight crogges gave more seeds than the respective parents.
Measuremsnts of 1000 seed weight showed that in 86.6 per cent
of combinations the 1000 seed weight was greater than that of

the controlg.

Singh and Singh (1969) observed that the berry yield
in chillies was significantly correlated with 1000 seed weight.

Popova and Mihajlov (1970) observed that in tomato

Plants three varieties pollinated with pollen from other plants
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-0of the same variety were more vigorous and had a higher 1000
seed weight than plants self pollinated in the normal way.

Nair (1970) reported an increase in number of asceds
in chillies hybrids. Pillai (1973) recorded an increase in
nunber and weight of seeds in hybrids of Capsicum.

Sucrose content
Egipova gt al (1964) studied about 20 hybrids of
tomato and he noticed smong them certain hybrids with higher

sugar content.

Chulkova and Chulkov {1969) noticed in a study of
174 intraspeoific hyﬁrids of fomato heterogis for sgugar content
in whose maternal parent had a higher sugar content than the
male parent. | |

Betlach (1967) could notice no marked difference
between parents and F1 progeny in the content of total sugars.

Nair (1970) reported that all the four hybrids of
. ¢hillies studied by him exhibited heterosis in sucroge content.

Brezhenv (1973) crossed tomato representing five
geographical groups and various selected lines in diffcrent
combinations and found that the sugar content inherited

independently and showecd heterosis in certain combinations.
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Cytogenetics

Chromogome number

Winkler was the first to discover that tomato has
a somatic number of 24 and a haploid number of 12 chromosgomes.
Tuckwill (1943) recorded no deviation from this number in
any of the other investigated species of ILycopersicon. In
metaphage of somatio tissue the chromosgomes are relatively
small varying from about 1.5 %o 3 microns in dimension. The
nucleolar pairing can be readily identified by the presence
of scoondary constriction and a satellite varying in size

agcording to the strain of Lyoopersicon.

Meiosis

Meiotic chromogome hehaviour has been studied
almost exclusively in pollen mother cells. The earlier
gtudies of meiosis were made by Lesley (1928), Jorgenson
(1928), Lindstran (1929), Afify (1933), Humphry (1954) and
Legley and Lesley (1935).

The following features of genetloc interest were
demonstrated by their early work., Pairing occurs prior to
pachytene and ;1xation results in severe distortions at
diplotene, Towards the end of diekynesis the pairs appear
moatly as ring'bivalenta and a few as rods. 3ivalent palring
is the rule in tomato. -
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MATERTALS AND METHODS

Phe present study was undertaken in the Division
of Agricultural Botany, College of Agriculture, Vellayani
during the period 1974~'75. The experiment was spread over

$wo seasons Jannary-April and June-September.

During the first season five wvarleties of
Lycopersicon gsoulentum viz. YR¥N=3, Mechg. VFBG’ Walter
and Local were grown in experimental field and selfing and

orossing were done,

During the second season, an experiment was laid
out using the five parents and the nine hybrids obtained
therefrom.

A« Materials

Materials involved in the present investigation
constituted the following five varietieg of . egculentum
viz. YREN-3, Mechg, VF36’ Walter, Local and the nine hybrids
obtained therefrom. ©Pure seeds for the first four varieties
were obtained from Agriocultural College, Riochmond, Australia
and the Looal variety was obtained from the oollection in
the Division of Agricultural Botany, College of Agriculture,
Vellayani.
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B, Methods

The following method was adopted for hybridization,
In the evening of the day before crogsing the correct sized
buds which would open on the next day were selected and with
the help of a fine pointed needle, a longltudinal split was
nade on the corolla., Then using a pointed forgeps the
anthers were removed one after another, taking utmnat care
not t0 injure any other floral parts, including the removed
anthers. After ensuring the stigma to be free from pollen,
the emasoulated £lowsr buds were covered with a polythene
bag and pinned the free end of the bag to provent the conta-
minatio# with foreign pollen. Some matured flower buds which
would open on the next day were selected from the pollen
parent and bagged in the same evening as a safeguard against
admixing of pollen. | |

Next morniné at about 9 A.M, the ﬁrotécted flower
buds from the pollen parent were plucked and kept in a
petridish in whichélittle water was gprinkled to kesp up the
humidity. Then a few anthers from these flower buds were
taken out and a longitudinal split was made on them using a
needle. The outcoming pollen graine wers dusted gently over
the stigna otfthe emagsoulated flower of seed parent, using
a camel hair brush. Wusting was done between 9.30 and 10.30 A.M.
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After pollination, the flower buds were again bagged and
labelled. The bags were removed only after 9 days.

In order to get selfed seeds of the parental
varieties in eaoh case, fifteen well developed flower budae
which would open on the next day were covered with polythene
. bags in the previohe evening and labelled. The bag was
allowed to remain for four to five days until all the flower
parts execept the ovary had fallen off. The bag was then
removeﬁ after tying the label on the developing fruit.

The fruits of both selfed and oroased flowers were
harvested when completely matured, the maturity being Judged
by the standard ripening eolour of the variety concerned.

2. Field plot teohnique and the study of F1 generation

The study of F1 generation of plants along with
their parents was conducted under the following majoé
headings. ,

I. Morphological studies

ITI.  Chemical studies

The methods adopted for each of the gbove gtudies

are enumerated below.
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I. Morphological gtudies

1 ] Lg! 'ou.t

Phe experiment was laid out in a Completely

Randomised Design with fourteen treatments viz. the five

parents and the nine hybrids.

Single plants were planted

in pots having height 30 om and dimmeter at base 10 cm and

diameter at top 15 em. Since the number of sceds varied the

treatnents had unedual number of replications.

2« Ireatments and replications

The fourteen treatments and thelr corresponding

replications are given below.

47}
.

=
o]

. Notation
P1 +

S

Degeription

YREN=-3
Mech
VEzg
Waltepr
Logal

9

-YRFN=3 x Loecal

Hechg x VF36
VF35 x Mech9
Mechg x Walter

Walter x Mechg

Replication

8
10

7
10
10
10
10

5
10
10
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11 C6 Meohg x Local 10
12 cT Local x Hechg 10
13 (3] VF36 x Logal 10
14 09 Walter x Local 10
3.« Nursery

Well developed good seeds from the nine crosses
and the rive‘parents were sown in separate seed pans filled
with standard pot mixture.

4. Trﬂ!ﬂ Elantig_g

Twenty five days after sowing healthy ascedlings
of unirorm'growth were selected for transplanting, One
geedling ceach was planted in pots filled with pot mixture
and recgeiving farm yard manure as basal dressing. After
plantinz, chemical fertilizers were applied twice and the
crop was regularly watered in the morning and eQening.

Obgervations on the following quantitative and
dualltative characters were recorded for both the F1
hybride and the parenta.

Ae Quantiﬁative characters

1. Number of aeeds per frult from parents and F1

2. Germination capacity of F1 and parental peads
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6,
Te.
Be
9.
10.
1.

12,

13

' 144

15.
16,
17.
18.
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Height of seedlinge

Height of plants

Humber of branohes per plant

Number of leaves per plant

Number of leaflets per leaf

Arca of leaves

Time of flowering

Percentage of pollen sfexrility im parents and hybride
Percentage of frult set

Humber of fruits per plant

HWeight of fruits per plant

Size of fruits (volume oflrruit)

Nunber of locules per fruit

Kumber of seeds per fruit from parents and EzFi
Weight of seeds (1000 seced weight)

.Germination capacity of F2 and parental geeds

The obgoervationa were taken from all the available

F1 progenies and parents. The following were the details

of observations taken in each case.

(1) - Humber of seeds per fruit from parents and Fy

The number of geeds in the exrossed and gelfed

fruifs were counted.
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(2) Germination capaocity of F, and parental geeds

A random sample of 100 geeds from each parent and
the available seeds of F1 hybrids were taken into account.

(3) Height of seedlinzs

The height of geedlings at the time of trang=
"planting was taken. For thig purpose obaervations were
recorded from all the available secedlinge from parents and
F1 progenies.

(4) Height of plants

| Height of plants were taken from the ground level
| to the top most leaf bud of all the plants by using a meter
scale, The firgt observation was taken at the time of
tranasplanting and the subgequent 6nea at an interval of 10
" days. The ultimate height was measured on the 80th day.

The mean height was recorded.

(5) Number of branches per plant

Primary, secondary and tertiary branches were
taken into agcount. Observations were taken from the
parental varieties and all the available P, progenies. The

nunber of branches in each plant was noted.
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(6) Number of leaveas per plant

The total number of leaves of the plants fLrom cach
treatment was gounted at 10 days interval from thé date of

tranaplentation.

(7) Humber of leaflets per leaf -
Ton uniform leaves from sach plant were taken and

their leaflets were counted and the mean was taicen.

(8) Leaf area per leef

Ten leaves at maturity from each plant were taken
and their outline was traced on a éraph paper and measured

the area. The mean area of 10 leaves was recorded.

(9) Time of flowering °
The nunber of days taken for the Lfirst flower to

bloom was obgerved and recorded for each treatment.

(10) Pergentage of pollen gterillty in garenté and hybrids

Pollen gralna collected from matured flower buds
were utiliged for the atudy of pollen sterility. The pollen
grains were kept in a solution of 1:1 acetocarmine and
glyocerine for 2 hours on a elide, under a cover glasa. Then
counts were taken from thirty fields for each trsatment.
Well f£illed and well steined pollen grains were taken as the
fertile and the rest as the sterile.
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(11) ZPercentage of fruit set

The total number of flowers bloomed and the total
number of fruit-set were obaerved and the percentage of |

frult set was calculagted.

(12) Number of fruits per plant

The total number of fruits in each plant was counted.

(13) Weight of fruits per plant
The total welght of fruits obtained from each

.Plant was réoqrded.

(14) Sige of fruits (Volume of fruit)

Ten randomn frults from each plant were sgelected and
their volume measured by water displacement method using

a measuring cylinder.

(15) Humber of losules per fruit

Ten random frults from each plant were gelected

and thelr locules were counted.

(16) HNumber of seeds per fruit from parent and RFr

The number of seeds per fruit in the selfed F1

progeny and the parents was counted.

(17) Height of geeds (1000 sced weight)

The weight of 1000 seeds from ééch parent and 32
materials was determined.
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(18) Germination capacity of ¥, and parental seeds

A randoﬁ gample of 100 seeds from eaoh treatment
was placed in peiridishes containing molst blotting paper.
The number of seeds germinated was counted daily for 15 days.

B, Qualitative characters

1. Structure

2. Spread

3. Stem piguentation
4, Leaf glge

5. Flower size

6. Petal colour

7. Oolour of anther
8. Fruit sige

9. Frult shape

10. Fruit apex

11+ Colour of mature fruit

C. Genetic parameters

Genetic parameters like range, general mean,
SEM, phenotypic variance, genotyple variance, heritabllity
and genetic advance through aelection of the best 5 per cent

ag pergentage of mean were caloculated for twelve characters.



II, Chemical gtudies

The percentage of sucroge in tomato fruits was

determined according to the following procedure.

Twenty ive gramg of the fruit was orushed in a
mixer and the seeds were removed by filtering. The filtered
solution wag treated with lead acetate to remove tannins.

The eolution'was then filtered and made upto 250-00.

100 cc of thig solution was then taken and removed
the lead by precipitation with potassium phosphate. This
was filtered into a 250 cc volumetric flask and hydrolised
with 5 ¢e of cone. hydrochloric acid for eight minutes at
Spoc in a water bath. Cooled the golution. Neutrallsed the
excess acld with sodium carbonate and again made up to
250 cc. Titrated thig solution against 10 oec of Fehlings
golution and the percentaze of sucrosge of the fruit was

Qalcmtedn
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RESULT3

The morphological deseriptions of the parents are

summarised in Table.Ic

The ﬁetaile of crooses effected and the percentaée
of frult set in each case are given in Taﬁle II. The maxinum
fruit set of 33.33IPer cent waé observed in the cross
.Meeh9 x VF35 rolloﬁed by Walter x VF36 giving 13.16 per cent
fruit get.

. When YRFN-3 yas'used es female parent frult setting
was seen only tn one cross viz. YRIiN~3 x Local and percentage
of fruit set was only 6.67, while as uale parent, sceds could
be obtained only in the eroga Walter x YRFN-3 with 2.88 per=

cent fruit set and the aeeds were not viable.

Mechg as feugle parent gucceeded in producing
seeds in .three orosses, except in the cross Mgchg X YRFN-3,
In the cross Mechy x VF;o the percentage of fruit set was
comparatively high (33.33 per cent). By using Mechg a3 male
parent there was seed setting except in the cross Yif-3 x

Mechg. In all the above crosses the sceds were viable,

VF36 either ag female or nmale parent could not
produce successful crosses with YRFN~Z,. In two crosseg

involving VP ., vis. Walter x VF36 and Local x VE}G eventhough



Table I
HMorphologieal deseription of the parents

81, Characters YRFN=3 Mechg vy 6 Walter Loeal
I‘D. ) 3
1. Stature Short Medium Tall Tall . Hedium
2. Spread Semi- Semiw- Semi=- Compact Semicompact
compact compact compact
3 gggghgigg Green Green Green Green Green
4. DLeaf gize Large Large Medium Large Medium
5. Flower sicze Medium Medium Hedium Iarge Sazll
6; Petal colour Yellow Very Yellow Very Yellow
pale pale
yellow yellow
7. Anther colour Yellow Yellow Yellow Lollow Yellow
8. Truipl. size Small Large Small Medium Small
9. Frult shape Elongated Oval Oval Oval Round
10. Fruit apex Pointed Pointed Pointed Slightly Blunt
pointed
11. Colour of L
Reddish Reddish Red Red led
mature froit yellow yellow

§37
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TPable II
The detalls of crosses effected and percentage of
' frult met i
31, Female HMale No, of No. of Percentage
No. parent parent flowers fruits of fruit
crossed obta- geb
ined

1.  YRFN-3 Mechg 11. 0 0.00
2. X ) . w36 20 0 0000
B ’s Walter 17 0 0. 00
de - - Loecal ' 30 2 6.67
Se Meohg YRFHe3 10 0 0,00
6 - : VF36 9 3 33433
7. [N ] W&lter 12 1 8. 33
8. 'Y Looal 43 3 O 98
9, VB4 TREN-3 21 0 0.00
10. 'Y I Hechg 15 1 6.67
1. s - Valter 37 1 2.Tt#
12, *p Liocal 41 3 Te32
13, Walter ' YRFH-3 42 1 2,88%
14. - , Mechg 37 3 8.11
15. ' Y} ' W36 38 ¢ 5 13.16
16. - Local 28 2 Tel4
17. Local YREN=3 13 0 0,00
18. " Hechg 20 2 10. 00
19, ve Vi . 12 1 8.33%
200 4, . Walter 21 1 4476~

*Seeds are not viable

xByventhough produced viable seeds
geedlings falled to survive



seads were viable seedlingg failed to survive.

By using Walter as feuale parent there was fruilt
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setting in all the four crosses but the cross Walter x YHAFN=3

produced only non-viable seceds. Walter x VF36 produced seeds

which were viable but the geedlingg did not survive., When

Walter was uged as nale parent fruit actting was noticed in

three orosses except IRFN-3 x Walter. VP 6 X Wialter produced

3

non=viagbhle seeds. Although %he seeds obtained from the oross

Local x Walter were viable, the geedlings falled 1o survive.

When Toeal was used as female parent three crogses

were snecessful, the only failure being with YAFN~3, The
geedlings in the croasses ;ocal x‘V?35 and Lbcal x Walter
failed to survive. When Local was used as male parent, all
the four crosseas were successful producing viable geeds and

the seedlings survived.

Comparative gtudy of parents and hybrids

I, Horphological studiss
Ae. Quantitative gharacters

1. Number of seeds per fruit from pavrents and F1

The geads obtained from the gelfed and erossed

fruits were kept in a cool dry place for 15 days before gowing.

The number of geeds per fruit in each treatment is given in
Table IXI,



Table III

Rumber of geeds per fruit from parents and F1

- oy pp AEE B S SR B - VD D P T A S N Al S e

Sl. Treatunents Hean Parcntal Perceatagze of devia-
HNo,. mean tion of F1 mean froa
. ghe

Better Parental

parent mean
1e ™ 16
2, P2 13
3. b 20
4. P4 26
5 . P5 45
6e Pt xP5 | 28 30.5 37.8(=) 8e2(~)
7. P2 x?3 15 16,5 25.0(=) 9,1{~)
8. P3x P2 15 1645 25,0(~) Ye1(=)
9 P2 x P4 16 19.5 38e4 (=) 17.9(~)
10, P4 x P2 19 19.5 2649(=) 245(=)
1. P2 x P5 28 29.0 37.8(=) 3.5(~)
12. 5 xr2 ° 27 29,0 40.0(~) 6e9(w)
13, 23 x 95 31 3245 41.1(~) Ac6(=)
14 P4 x 75 . 26 3545 42.2(=) 26,7(~)
15« P4 x 17 21.0 34.6(=) 14.3(=)
16 P3 x 24 19 23.0 26.9(=) 17e4(~)
17 P4 x P3 18 23.0 - 30.8(=) 21:7(=)
18 P5 x 73 27 32,5 40.0(~) 1649(=)
19, ¥5x P4 19 35.5 57+8(=) 46.5(~)
P! « YREN~3 3 - VF36
P2 = Hechg . P4 <« Waltor

PP = ILooal
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Ags regards the nunber of peeds per frailt, all the
hybrids did show a congiderable reduction. They exhibited
mariked reduction from the betiter parent to the extent of 25
to 42.2 per cent. The maxiwum decrease from the better
parent in seed number was noticed in Local x Walter, the
Percentage of decrease being 57.8. The minimﬁm decrease in
seed number was noticed in the crosses Mechg x VFz; and
VF36 x Meohg. the percentage of deerease being 25.0. All the
erosses showed é conpiderable reduction in seed number with

respect to their parental mean also.

2. Germination capacity of ¥, and parental seeds

1

T#ble 1V shows the gernination percentage of F1 and

parental sceds.

:Amonk'the five parents, Walter recorded the maxinum
lgermination percentage of 91 which is clogely followed by
YREN=3, Meohg.'VF36 and Loecal., The variety Local showed the
minimum germination of 66 per cent. A8 regards hybzrids, zll
of them exhibited a better germination. The hybrid Mechg x
Walter recorded the maximum' germingtion of 93 per cent and
the minimum of no germination was noticed in the arosses

Walter x YRPN~3 and VF . x Walter.

3

3« Height of geedliings
The results of analysie are given in Table V.



’ Table IV
Germingtion capacity of 31 and parental aseeds

éi. Treatments No.of seecds No. of sceds fercen—

No. sown germinated taze of
germina=
tion

1+ » 100 . 89 89

24 P2 100 68 68

3e P3 100 68 68

4e P4 100 91 91

5e 5 100 66 66

6o Pl xP5 : 57 35 61

Te P2 x P3 o 48 ) . 25 . 52

8. P3 x P2 15 .6 40

9. P2 x 24 _ 16 15 93

0. P4 x P2 , 57 31 - 54

1. P2x D5 , 84 43 5

2. P5x P2 . 54 .1 57

13. P3 x5 , 93 62 66

14. P4 x B5 , 52 41 78

15. P4 x P , 17 - ' -

16. P3 x P4 , 19 - | -

17. P4 x P53 , 88 41 46

18. P5 x.P3 , 27 18 66

19. . P5 x P4 | 19 14 1

P = YRFNe3 - P53 = VP

P2 - I{e