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IRTRODUCTION

Brinjel (Solgoam maloncena 1) is an important
fruit vegetable cultivated throujhout the tropics,

Une of the serious problems that limits its cultivation
is the incidence of bacterial wilt caused by

2 20)aRACeAEM BeFe Smith, It is
particularly serious in the acidic soils of Kerala,
Chemical control measures have proved incffective to

control tho disease, Any attempt to evolve resistant
lines would be highly desirsble, wWilt resiztant
lines were reported from Japan, South Africa and
Puerto=Rico, SM=6, a8 brinjal line from Kerala
Agricultural University showed considerable degree
of resistance to wilt, The line is promising for
many economic characterss 7The line exhibited
considerable variability for morphological characters
and those associated with earliness and productivity,
Fractisin: selection on the existing variability
in SMe6 wvould be highly beneficial, Simple methods
of selection like mass, single plant, pure line and
single seed descent methods of selection could improve
economic characters along with resistance to wilet,
SGtudies at the Department of Ulericulture, Kerala
Agricultural University indicated the presence of
transgressive seggregant(s) within Ste8 which were
grouped into aleven distinct ¢types, The present work



iz intended to improve upon the above eloven types

for sarliness and yield keeping resistance to

bactorial wilt intact, The specific objectives

of the study weres

1. To study the relative efficiency of four methods
of selection - mass, aingle plant, pure line and
single sead descent to improve level of
productivity and resistance to bacterial wilt,

2. To estimate genctic gain and other parameters of
vegetative charactars, earliness, yield and their
componants as affected by four sslection methods,

3., To select out promising plant types for desirable
horticultural characteristics and resistance to
wilt within the eleven genetic groups identified

earlier,

The data collected in the present study are analysed
and presented in Chapter IV and discussion made in
Chapter V,
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REVIEW OF LITERATURE

The genctic diversity existing in a population
provides the basis for any crop improvemant programme,
Most of the variability existing in the plant population
for various characters could be fixed in one cycle
of selction (Chaudhary, 1968), Selection procedures
like masa, pure line, pedigree, bulk, recurrent
selection and more recently single seed descent have
been used to advantage in various crop plants,

A, Rolative efficiency of different methods of selection

1. Mass selection.

The success obtained through mass gelection depends
on heritability, size of population, intensity of
selection, linkage relationships and variability of
characters (Chaudnary, 1968), Higher the selection
intensity in mass selection better would be the success,
8ingh and Singh (1976) in their study of comparing
various selection procedures, observed that, mass selection
could be used to exploit both additive and dominance
variance, OSwarup (1977) stated that mass seleation
wvas effective to improve highly heritable characters,
but was not usaeful in the case of polygenic characters,
To overcome the disadvantages of mass selection,

Swarup (1977) suggested mass pedigree method which would
be effective to dGrift the population to a maximum adaptive



peak at which the selected population would attain
equilibrium,

Chaubey (1979) found mass selection advantageous
for improving characters like yield, However as the
total genetic variability became restricted, the scope of
improvement through mass selection became limited,

2. Pure line selection.

Johannsen (1903) provided s scientific basis for
selection in self pollinated crops, when he advocated
the pure line theory. Agcording to Allard (1960) with
‘n' heterozygous gene pairs, the proportion of completely
homozygous plants after 'm' generations of self fertilisation

was given by:
a

g

Chaudhary (1968) rxeported that pure line selection
has special significance in the improvement of gelf-
pollinated crops, In cross pollinated crops, it eould
not be used with same case and success, He also stated
that no new genotypes would be creataed by pure line
selection, But mixed populations from farmer's field and
unimproved varieties could be used to isclate superior

pure lines and then releass them as varietiea,
3. Single seed descent,

In principle, single seed descent is a modification
of bulk method of breeding, The method was modified by



Grafius (1965) when it was designed to preserve total
range of variation throughout the propagation period and
to minimisze the offects of natural selaection in changing
the genotypic array in the original population.

According to Brim (1966), vwhen additive type of
epistasis was of significance in the inheritance of
economic characters, this method was as inefficlient as
when genotypic varim was mostly additive, His report
also established the fact that only less effort was
made to obtain homosygous types for simply inherited
characters which wers discontinuous/discrete in expression,
Boerma and Cooper (1973) reported that single seed descent
alloved rapid generation sdvance of materials in early
seggregating generations, They also reported that single
seed descent required the least overall selection effort.

Muchibaner st al. (1981) compared asingle seed
descent and bulk population breeding methods in a
hypothatical crop which had seven chromosomes, @ach
with six loci and with various amounts of linkage, In
the 6éth inbred generation, additive genetic variance was
lass in bulk population than with single seed descent,
This difference was attributed to losses in genetic
variability in the bulk population during generation
advancae, Fecundity affected the genstic wariability
in the bulk population breeding method.



Hill (1971) compared pure line selection, recurrent
selection to an imbred tester and reciprocal recurrent
selection, for a case with two alleles at one locus,

With complete dominance, reciprocal recurrent selection
was more effective than pure line selection, With
partial dominance, reciprocal recurrent selection was
found equal to pure line selection, Recurrent selection
was found suitable to improve characters by pooling of
additive genetic variance (Swarup, 1977).

B, Improvement of solanaceous crops through different
selaction methods

Pierce and Currence (1959) studied the efficiemcy
of single plant selections for earliness, yield and fruit
sizz in & tomato cross, Their cbservations indicated
that considerable ¢ain in frult size was obtained in
one generation of selection, Days to maturity, however,
showed little response to selection, This was due ¢o
presence of a relatively amall amownt of genetic wvariation,
A significant increase was cbtained in yield/plant,
sSelaection for either of the characters, yield and earliness
gave a general improvement, 3Singh gt al. (1974} reported
that selection could be beneficial to improva yield and
its components in brinjal.

Casali and Tigchelaer (1973) compared genetic advance
in tomato obtained through pedigree selection and single
seed descent, ‘rhey reported that single seed descent was



effective when several characters with differing
heritability wers uwader simultanecus selection,

Singh and 8ingh (1976} reported that in chilli and
other solanaceous ¢rops, the oconcept of pure line
selection and progany selection had been used for genetic
upgrading of yield and other economic traits, The
estimates of hioh heritability indicated that considerable
improvement could be broucht about by methods like mass
selection, progeny selection, family selection or reciprocal
recurrent selection to exploit both additive and dominance
variance,

Plerce (1977) studied the impact of single sead
descent in selecting for fruit size, earliness and total
yield in tomato, The study vevealed thot single seed
descent method of selection per ¢ produced genexally
inferior and smaller frult size and low total yleld in
progenies as compared with pedigree selection alone or
single seed descent followad by one ~ycle of pcdigree
selection, The data further suggested that chances of
recovering bich performance im lines would be reduced in
single seed descent method of selection as compared to
pedigree selection,

Celin (1581) 4in her study on the efficiency of
selection prmceedures in tomato improvement, reported that
progenies developed throuch mass selection were superior to
those developed through bulking for days to harvest,
fruits/plant and total fruit weaight/plant, The progenies



developed through pure line sslection weres superior to
bulking for days to fruit set, days to first harvest and
marketable fruit weight/plant, The study further
revealed that selection response through mass selection
was positive for primary hranches/plant, while for
plant height, selection response through bulk method was
positive, The content of total soluble sclids

averaged 5° brix in progenies developed through mass
selection and ranged from 4* to 5°C brix in pure line
selection (Celin, 1981),

Ce Genetic parameters as guide for crop improvement
in brinjal

In any crop improvement programme through selection,
we have to consider a set of characters which may have
direct or indirect effects on the desired causal factor,
Selection of one character invariably would affect a
number of associated characters, A knowledge on the
genetica and inheritance of characters as well as the
inter-relationship among them, would be useful in
selecting characters for improvement,

1. Barliness,

Days to flower and days to first harvest denote
earliness or otherwise of a brinjal variety. Komochi (1966)
made detailed study on the genes controlling early
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maturation of Fy hybrids in brinjal wherein, Fis of a
diallel cross among six varieties showed heterosis for
early yvield, He noted that days to flower was positively
correlated to number of leaves present before flowering
and leaf size and negatively correlated with yield,

Plant characters with high variebility had higher
scope for improvement throuch selection. Srivastava and
Sachan (1973) conducted varisbility studies in brinjal
at the University Ressarch Famm, Vallabhanagar, Udaipur,
They could obsarve only minimum variability for days to
fruiting with a guv value of 8,49, For more specific
conclusions, they estimated the genetic advance as
percentacge of mean for this trait and obtained value of
6,42, His report was in agreement with the report given
by Singh gt al, (1974), who also observed low genetic gain
for days to flower and days to fruit set, though these
characters showed high heritabilicy estimates. This
signifies that high heritability was not always an
indication of high genetic gain and such characters might
be controlled by noneadditive gene action including
dominance and epistasis, 3Similar reports confirming the
non=additive gene action for days to flower were also
given by G411 et al. (1976) and Peter and Singh (1976),

2. Vegetative charactars,

Vegetative characters like plant height, plant
spread and primary branchesg/plant have been studied to
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derive valid conclusions regarding their inheritance pattern,
type of gene action controlling them and other genetic
paramaters,

Dhesi et al. (1964) obsarved high heritability for
primary branches/plant in brinjsl. Eldin (1967) observed
partial dominance of tall plants over short. Choudhuri
(1872) studied the P, ssgyregation ratios in egg plant and
observed that plant height was controlled by a single pair
of alleles, These results were further confirmed by
Paeter and Singh (1973) who suggested an over dominant
type of gene action for primary branches/plant.

In the variability studies conducted by Srivastava
and Sachan (1973) at the University Research Farm,
Vallabhanagar, gev values of 14,68 and 5,88 were obtained
for plant height and primary branches/plant respectively while
their respective heritability values were 92,12% and 45.89%,

denotypic, phenotypie and environmental correlations
for various charactars in brinjal have been worked out by
8ingh and Khanna (1978), Their report revealed that plant
height did not show any correlation with plant spread and
branches/plant, A significant positive correlation
was observed between plant spread and branches/plant,

3, Yield and its components,

Yield, being a complex character depends on a numberx
of quantitative charsctesrs, In brinjal, smong the characters
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on which total yield depends, percentage of productive
flowers prevalent is more important, Heterostyly is
prevalent in brinjal, wherein, long and medium styled
flowers set fruits while short and pssudostyled flowers
do not, Additive gane effects have been indicated

for long and mediwm styled flowers in a study conducted
by Pecer and 8ingh (1973). PFPruits/plant was observed
governed by additive gene action while total fruit
weight was controlled by a dominant type of gene action.

A path analysis was conducted by Srivastava and
Sachan {1973) to0 determine the direct and indirect
effects of component characters on yleld in brinjal,
The study revealed that yield/plant had a significant
and positive correlation with fruits/plant and a
significant nagative correlation with weight of 10 fruits,
Cbviously seleetion for more fruits/plant would lead to
selectiion for higher yield,

A biometrical approach to partition the observed
variability for yield and its components into heritable
and non=heritable, was \mdertaken by Hiremath and
Gururaja Rac (1974). The highest gev was for fruits/
plant (68%.59) while the lowest was for fruit length
(31.48), Heritazbility estimates were high for all
charecters while high genstic advance was seen for fruits/
plant (84.04) and yield (54.67). da st al.
{1979) and 8ingh and Kharma (1973) reported an additive




type of gene action for both fruits/plant and yield,
Comparitive data for contribution to total genctic

diversity in normal and ratoon crops of brinjal indicated

that percentage of long, medium and pseudostyied

flowers and total fruit yield together contributed to

44,7% and 41,81% of total diversity in normal and ratoon

crops respectively (Dhankar gt gl. 1980),

D, Bacterisl wilt resistance in brinjal

Bacterial wilt caused by Ppewdomonas s
E.Fs Smith is one of the serious diseases that limits

the cultivation of solanaceous crops, particularly in
the acid soils of Kerala, Varietlies resistant to
bacterial wilt have been reported by workers as early
as 1935, The origin of the disease iz lost in
antiquity (Buddenhagen and Kelman, 1964),

1. Races and strains of the pathogen,

Okabe and Goto (1961) conducted detailed studies on
the strains of Ppsudomonas golanacearum, They found that
the isolates cbtained from various solanaceous hosts in

Japan could be separated into 40 groups based on biochemical
property, serclogical reactions and sensitivity to

virulent phages, In general, the in vitro determined
groups were not the same as groups designated as

pathotypes with evaluation of pathogenicity based on
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artificial inoculations using a series or differential
hosts like tomato, tobagco and brinjal. They further
recognised thres types of strains.
1. Strains specialised in pathogenecity, (2) Strains
specialised in pathogenscity and other physiological
and morphological characters, (3) Strains specialised
in bacteariological charscters only.

Buddenhagen gt al. (1962) separated the isolates

oS golanpcegrum into three races based on

their pathogenecity reaction - Race~1 was found to
attack tobaccoo, tomato, brinjal and certain diploid

bananas, Race=2 was pathogenic on triploid bananas
and Heliconia sppe. Race-~3 was pathogenic to potato
and tomato but weakly on other solanacecus Crops,

Buddenhagen et als (1966) studied the comparitive
carbohydrate catabolism in different pathogenic atrains
The three strains
used in the study was 'T' strain of Rasce-i and 'B* and
'SFR' of Race=2, 'T' strain was found different
from the other two strains, The two strains of Race=2
were similar metabolitically.

Morton et al. (1966) investigated the serological
relationships of Race-i, 2 and 3 of P, golanacearum and
observed that Races~2 and 3 have more agglutinins in
common than either has with Raceel,

Keshwal and Joshi (1978) undertook studies to know the
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occurzence of diffsrent straing/races of PRadomonas

o on differsnt hostss Ten isclates were put
into test, It was found that the isolate A 13/7¢ was
squally infective on all solanacecus hosis but not on
Ajeratum vhere as the fsoclate G 5/73 could infect this
host but not solanagsous hosts except tomato and brinjal,
T 24/69 wes found tw be the most infective iszolate,

In an attempt to study the wariation in Peeudomonns

gy Rath and Addy (1977) used 10 selected
isolates from wilted tomato plants and the prepared
culture was inoculated on tomato, chillies and potato,
There was not much difference hetween the isclates on
tomato while none of the isolates ware found pathogenie
on potato and chillies, Though morphologically alike,
the isolates sxhibited veriastions in respect of biochemical
characters like gelatin liquefaction, action on litmus eta,

2, Additional hosts of the pathogen,

Apart from the hosts mentioned sbove, Essndosonas
i infects a large number of plants and weeds
1ike groundnut, sessmum, petwunia and zinnia (Remadevi
and Henon, 1979},

3., Factors effecting severity of the disease,
a, Envirommental factors

Disease development is more rapid with increasing soil
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temporatures from 26,7* to 37,8°C (Vaughan, 1944), Ha
observed no wilt development in tomatoes when soil
temperature was 21.1°C, Gallegly and valker (1949)
reported that high mofisture levels in scoil affected the
diseass by enhoncing the survival of bacteria in the soil,
by increasing capacity for infection and by quickening
dizease development after infection, ‘fl‘tms the offect

of pariodic drying of the scil in bacterial viability
appears o be a major factor in the absence of wilt,

b, Plant age and inoculation technique

wWinstead and Kelman (1952) evaluated certain factors
contriduting to bacterial wilt incidence, Their study
revealed that in susceptible lines age had no marked
effect, while in resistant lines susceptibility decreased
with increase in age of plants from four to sight weeks,
In a study conducted by Jenkins and Nesmmith (1976), ¢o
assess the severity of wilt in tomato and brinjal as
influenced by age of plant and inmoculation technicue,
it vas seen that the resistant varieties of tomato,
Venus and Saturn and the brinjal variety Kopek survived
bacterial wilt better in the field, if transplanted, vhen
seadlings were about eight weeks old, Vhen stem inoculated
the above cultivars were found highly susceptible, Thay
axhibited resistance when inoculated by root wounding,
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€. Plant stand density

Winstead and Kelmsn (1952} could observe no
sicnificant difference in dissase readings among any of t .
plant population groups rancing from 45 to 450 planta/flat,

d, Other factors

uces gt ale (1934) observed high incidence of wilt
in soils infected with Malpidogvne ipncoonits, Kelman
and Cowling (1965) reported high wilt incidence at pH 3,8,
Goth gt Ble (1963) used eight isolates of
Ppoudomonas golanscesinm (Race-1) from diverse
geographic locations to study the bacterial wilt resistance
of selected tomato lines, Bacterial resistance was
broken down vhen root knot namatode larvae were added at
a rate of 100/10 om pot at the time of inoculation with
bacterial isolatas, These results suggested that

Meleddogvne incounits should be considered as a factor
in the development of bacterial wilt resistant tomato

gexrmplamna,

4. Evalusation of brinjal varieties for resistance,

Davideon {1933) observed that Puerto Rican brinjal
varietics Camuy and Long Greeny were resistant to bacterial
wilt, The variety was found superior in quality with
Juat one per cent infection, when grovn on infected land,
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Trials conducted at Botanicel Research Station, Durban,
by Wager (1946) have shown that the varieties Matale and
Kopek showed high degree of resistance to bacterial wilt.
Bmpio gt ale (1962), at a trial conducted in Philippines
ohearved that the indigenous variety La Union was wilt
resistant,

Daly (1970) made crosses between 3Ms164, & Cayloness
variety tolerant to bacterial wilt and a few susceptible
varieties like Florida Market and Barbentane Purple,

The 21. Fq and back eross progenies contained a high
propoxtion of tolerant plants, Daly (1973) further
developed promising lines L-17 and I-19 by crossing the
tolerant cultivar 8Me164 with susceptible ones like
Florida Market, Dikil and Studentsova (1975) observed
varieties like Half long 42 and Cylindrical 55 resistant
to wilt and they wers used o produce promising hybrids,
Lum and Wong (1976) could control bacterial wilt incidence
in tomato considerably when susceptible tomato scions
were grafted to resistant brinjal root stocks like
Sabah and Hitam Bulat, The grafts were found totally
compatible and disease incidence wvas reduced to 10% in
fields,

Rac gt al. (1976) at the Indian Institute of
Horticultural Research, Bangalore observed Dingras
Multiple Purple and Sinsmpiro from Pholippines and Pusa
Purple Cluster from IARI, New Delhi to be wilt resistant,



Grubben (1977) zeportad resistance to bacterial wilt in
Japanese cultivar Nihon Nassu, Gill gt al. (1978)
observed resisztance $0 bacterial wilt under green house and
field conditions in Pusa Purple Cluster,

Sitaramalah gt Ale (1981) screened 22 cultivars of
brinjal against bacterisl wilt. The wilted vs healthy
plants ware recorded regularly and a disease score was
made as per the following standards:

1, Inmune « 0X plants wilted

2, Highly resistant « 1 to 10X plants wilted

3, Hoderately resistant « 11 t0 350X plants wilted
44 Moderately suscsptible « 351 0 70X plants wilted
5, Highly susceptible « 71 to 100X plants wilted

Goth gt als (1983) tested four lines of brinjal,
8Me8, Classic 465, Black Magic 462 and Dewoky for disease
reaction to seven isolates of P, golabaceany
Racew1 and Race=3, The line SM«6 was found resistant
0 TFP=13, 126408~} and We82, The isolates TFR-.13
and 1264081 belonged to Racesi and We82 to Races3, They
also observed that SMe6 is susceptible to isolates K60,
T¥P=12 and Tifton B0=1, It showed tolerant reaction ¢o

isolata A-21,

S, Ralated species of Solamm resistant to bacterial wilt

Buddenhagen (1960) ohserved Splapnum torvum to be
wilt resistant, Sreenivasan ot al. (1969) observed
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resistance to bacterisl wilt in the popular brinjal
cultivar, Purple Long Datta and in the wild type
Selap melongens ver. ipgamme. CGopimond and
Srsenivasan (1970) made crosses between Solsnum
mglongens var. insamam and thres cultivated brinjal
varieties, All the r: hybrids showed a high degree of
resistance and exhibited hetercsis for many characters,
The potentiality of Splagysl palopgens ver. insanim as a
poseible source for wilt resistance was also reported by
Vijayacopal and Sethunathavan (1973),

6., Mochanism of resistance 0 bacterial wilt

Gallegly and Walker (1949) observed that resistant
factors in host plants ware associsted with light
dependant processes, Akai and Kuneida (1958) suggested s
resistance mechanism based on tho presence of a few
inhibitory substances in the leaves of resistant brinjal
varieties, Qualitative differences in phenolic
compounds between rusistant and susceptible brinjal
varieties were also noted, HMaine (1958) observed that
resistant varieties became susceptible when reducing
agents were applied,

Haine and Kelman (1961) observed that polyphencl
oxidase activity was much greater in infected than in
healthy stem tissues, Hence they suggested that
pelyphenol oxidase may be involved directly or indirectly
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in resistance of host plants to pathogenic micyros
organisms includtng Ppevdomonas Gopimony and
Srsenivasan (1970) observed a significant increase in dry
matter content, stareh, protain and total alkaloids 4in the
resistant brinjal hybrids,

7. Inheritance of resistancoe,

Hybridisation studies conducted by Swanminathan and
Sxsenivasan (1971) showed that resistance to bacterial wile
was monogenically controlled and was transmitted to the
?; and back cxoss progenies completely, The domor
parent Solspun melongens ver jngamym carried the dominant
gene for resistance, The Fy hydrid was resistant since
it had the dominant gene for resistance,

Studies in the '2 generation of the cross between
Solapum melencena L. var. Puss Patts and Solapum melORcans
var. ipganum were carxicd out by Vifjayagopal and
Sethumadhavan (1973) to £ind out the mode of inheritance
of characters with special reference to wilt resistance,
The resistance was found to be monogenically inherited and
resistance was dominant over susceptibility,

Graham and Yap (1976) conducted a variance component
analysis of Pi. Pz. rz, ra. nc! and scz generations of
a cross between a resistant and susceptible cultivar,
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Pere -

A heritability (narzow sense) estimate of 42X and

n3(b) estimate of 83K with a dagree of dominance of T8escl
vere observed, A diallel analysis conducted in the

same study indicated that gensral combining ability

was more important than speeific combining ability

and that inheritance to resistance was dus to additive

gene action,
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MATERIALS AND METHODS

The present studies were conducted at the Covllege
of Horticulture, Kerala Agricultural University,
Vellanikkara during Jwne-Degember, 1982 and JanvaryeMay,
1983, The experimental area is warm and humid and the
soil is moderately scidic (pH S.1)., There was high
incidance of bactarial wilt in this ares when solanaceous

CIOPS Ware Jrown,
A, Beperimontal materials

Eleven genctic groups based on fxuit colour, shape
and prasence/absence of pricklos within the brinjal line
SMm6 formed the basic material for making selections and
evaluating for bacterial wilt resistance under £ield
conditions,

The source, pedigree and morphological description
of the 11 genetic groups are given in Table 3,1, Each
of the 11 genetic groups wveaere improved through four
methods of selection - mass, pure line, single plant and
single seed descent, The selections were done in two
succeeding cycles, ons during JunewDecember, 1982 and
another during JanuaryelMay, 1983,

B. Experimental methods

The studies wers conductad in three parts,
Fart 1. Identifyinc elite plant types in each of the
11 genstic groups,

Out of the 11 genetic groups identified by Sheala (1982)
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wlﬂﬁnﬂm«aﬂm“.th&ﬂloflﬂ lines were developed
through manss, single plant, pure line and single sead
descent methods of selection, The criteria for
selecting elite plant types weres

Fruita/plant and

total fruit yield/plant
Procedure adopted for sach of tho four methods of
selection was as followss

Mass selection -« OCbservations were made on all
the plants in each group for fruits/plant and total fruit
vieldy The intensity of sslection folloved was five
per cent and plants falling in the upper five per cent
limits in each growp were selactad, fruits collected, seeds
extracted and bulked,

Single plant selection « The most promising elite
plant within each group was selected, fruits harvested,
seeds extracted and prograssed,

Pure line selecticon - In each group considering
all the plants, the most promising elite plant was
identified, The plant was selfed to develop progenies
through pure line selection,

Single seed descent « The largest sized single seed
was collected from each of the fruits borme in the most
promising and elite plant selectad for purae line selection,
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Part 2. Bvaluation of progenies developed through four
methods of selection and estimation of realised
genetic gain for sconomic characters along with
resistance to bacterial wilt,

The 44 lines wers sown in reised beds during June, 1982,
HMMMM:MW&&SmmmM. they were
transplanted to main field at a spacing of 60 % 60 om in a
Compact Family Block Design with three replications,

There were 10 piants/progeny/replication, Cbservations
vere recorded on sarliness, vegetative characters,
productive characters and their components as detailed belows
Earlinesss

Days to flower

Days to harvest
Vegetative characters:

Plant height (om)

Primary branches/plant
Productive characterss

Percentage of productive flowers

Frults/plant

Average fruit weight

Yield/plant

The data were analysed in a Compact Family Block Design,
considering methods of seloctions in main plots and
genatic grous in sub plots, An analysis of variance
betuween methods of selection was carried out to test
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vhether the four selection methods differed significantly
or not in improving various economic characters, This
was followed by an analysis of variance between genetic
groups within sach salection method, Those selection
methods with homogenscus exror mean sguares were pooled
and a pooled analysis of variance was conducted (Panse
and Sukhatma, 1978), The analysis of selection methods
were kept separate for characters whose error mean
squares were hetarogencus,
In addition to the general analysis ¢f variance the
following genetic parameters were also sctimated,
Genotypic coefficient of variation = =g x 180
{gav) tBurton, 1952) Arithmetic meen
wherecg = | g-!g = genotypic standard deviation

=g was estimated as
gq - ! : due o oanotyneg -« B
No, of replications

The gev was calculated for each method of selection,

Phenotypic cowefficient of variation = < p x 100 ,
(pav) (Buxton, 1952) Arithmetic mean
wherep nm = phenotypic standerd deviation
The %p was estimated as
e—zP - e‘zﬁ *63.

The pcv was satimated for each method of saelection
separately.
2

Heritability in the broad sense () = =

whcné-zq vas gamt;ypu
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variance and s.ap was phenotypie mrim
Expected genetic advence at $X intensity of selection =

&h‘ép
vhere 1 = a constant at 5X intensity of selection = 2,08
n? = heritability in broad sense
e » phenotypic standard deviation,

Expected genctic advance as purcentage of mean =

Realised genctic gain for wvarious charactars under aifferent

" methods of selection,

The mean performance of different selection methods
were compared with the overall mean performance of the
whole population and the realised genetic gain
was calculated for differont characters,

Realised genctic gain wnder
mass seleation

|

|

I
Realised genetic gain wnder } Mean performance under single
single plant selaction i '

Realised genctic gain undex Haan performance under pure
pure line selection ,ummmmammxm

Realised genctic gain under | Mean performance under single
sincle seed descent } seed descent = oversall mean

Relotive officicncy of different methods of selection

The suporiority of one selection method over the
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other was assesged by comparing their relative realised
genctic gain,

Evaluation of genotypes for resistance to bacterial wils

fvaluaticn for resistance to bacterial wilt was dons
by counting the mumber of plante wilted during the two
growth stages - juvenile stage and bearing stage. The
incidence of bacterial wilt was confirmed through oome
test for each of the wilted plants, The lines were grouped
into highly susceptible, moderately susceptible,
moderately resistant, highly resistant and immune as
per Sitaramaiah gt a)s (1961),

Part 3, [Repeated evaluation of progenies developed
tihrough four methods of selection,

The 44 lines were further developed as in Part 1
throuh forr methods of selection in the 11 genetic
groups, based on pure linec from pure line, mass
from mass and so on, The progenies thus evolved were
sovm in raised bod during Jamuary 1983, The seedlings,
10 to 1% em height, wers transplanted to main field
at a8 spacing of 45 x 60 oms, The design, experiment,
observations tekoen and gstatistic analysis were same and
similar as in Part 2,
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Table 3,1, Morphological dsseription of the eleven genetie

mm’"&zmmy FPruit colour Pruit shape
SHmbe2 Ron prickly Purple
Siufell Hon prickly White
S¥imbed) Non prickly Greon
BMubnT Ron prickly Purple
o 1 Prickly White
Sl Prickly Graen
SHinlinl Prickly Green
Sulns Prickly White
SMulm] Prickly Purple
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RESULTS

Data cocllected in tho present studlics were
statistically analysed and prescnted under the following
headss

A, Somatic analysis of progenies developed through
mass, 8ingle plant, pire line and single seed
descent selection wethods for sconanic characters,

By Assessing the relative efflciency of four methods

Gf soloction,
Ce Evzluation of genetie¢ groups for economic characters,
&, Evaluation for resistance to bacterial wilt.

A, Scomatic snalysic of progenies developad through
marae, sinclo plant, pure line and single seed
descent salection methods for econcmic characters

Forty four linos of the brinjal line SHe§,
consisting of 11 genetic growps, each developed through
four methode of selection, were studied for genetic
differencen, if any, for characters » plant height,
primary branches/plant, deys to fguit set, Jdays to
first harvast, porcentage of productive flowvers,
ﬁmits/plmt. average frult weisht and total yield/plant
(Tahles 4,12 and 4,1B),

The methods of selection dlffered siynificantly
among; themsolves for dayes to fruit set, days to harvest,
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percentage of mducuu flowers, average fruit weight,
fruits/plant and yleld/plant in the £irst cycle of
selection, Similar observations were recorded in the
second cycle, except for vegetative characters (plant
height and primary branches/plant) where significant
differences were obsarved among the selection methods,
The 11 genetic groups differsd significantly among
themselvoes for all the characters under study in two
consecutive cycles of selection except average fruit
wight; wvhere no significant dirfference was observed
under mass and pure linue selections in the first cycle
(Tables 44312 and 4,18,

Plant height ranged from 50,5 om in SMelel
110,86 om in SMe6=8 in the first cycle while the range
narrowved slichtly in the second cycle (60 cm - 102,4 om)
(Table 442/, FPrimary branches/plant ranged from one
to six in both the cycles,

Among pruductive characters, fruits/plant ranged
from three in SMebel to 19 in SMebel, SMebed and SMebel
in the first cycles The range slightly widencd in the
second cycle to four fruijta/plant in Siebe10 to
23 fruits/plant in SMebe2, Yield/plant varied from 200 ¢
in EMmbel, Hmbub, SMebell and SHebeil to 1,71 kg in
StmBed in the €irst cycle, Yieid/plant ranged from S0 g
in SMu6=5 t0 1,9 kg in Sis6e? during the second cycle,
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The highest variability (gov) was obaerved for total
vield/plant (23,44 and 22,05 in the first and second
cycles of sslection respectively), High horitability
(hzb) values were observed for yield and its components,
the values being 0,99 for average fruit weicht and yleld
in both the cycles and 0,96 and 0,99 for fruits/plant
in the first and second cycles respectively.

High horitability assocliated with hich variability
was noted for yield/plant (gev = 23,44 and hib = 0,99
in the first cycle snd gov = 22,05 and hb = 0,99 in
the second cycle), In the second cycle, fruita/plant
had considerable variability (gav = 22,05) coupled with
high heritability (Wb = 0,99). Ganetie advance as
percentage of mean was comparatively hicher for yleld/
plant (47.85 and 45,32 4in the first and second cycles
respectively).

B, Assessing the relative efficlency of four methods

of seloetion

The four methods of selection mass, sinjle plant,
pure line and single seed descent were critically
examined to judge their relative effectivenesas to upgrade
the base population in two consecutive cycles of
selection (Table 4.3), Progenies developed through
sin;le plant relation set fruit the earliest (39,82
days after transplanting amd 32,80 days after transplanting



and 32,80 days afser transplanting in thc first and
second cycles of selection respectively). Total

fruit yield/plant was also the highest in progenies
developed through single plant selection (886,76 g/plant
and 11135,64 g/plant in the first and second cycles of
seloction respectivelyl In both the cycles progenies
developed throucgh pure line selection and single seed
descent were inferior as compared to the overall mean
for all productive characters (Fig, 1 and Pig, 2),

Efficliency of selection methods was also judged
in terms of improving the genetic parameters of the
progenies (Table 4,4). Genetic advance as percentage
of mean was the highest for total yield/plant in
progenies developed through single plant selection
(20,07 and 23,28 in the first and second cycles of
selection respectively), Closely related productive
characters - percentage of productive flowers and
fruits/plant also had higher values of genetic advance as
percentage of mean in proganies developed through
single plant selection (21,5 and 15,13 respectively
in the first cycle and 19,47 and 22,70 respectively
in the second cycle),

Heritability values (h®p) for total yield/plant
were alsc higher for progenies developed through single
plant selection (0,74 and 0,85 in the first and second
cycles respectively) followed by mass selection (0,69 and
0+67 in the first and second cycles of selection
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respectively)s Heritability values for yield components
1iXxe percentage of productive flowers (0,78 and 0,71
in the first and second cycles respoctively), fxuits/
plant (0,75 and 0,88 in the first and second cycles
respectively) and average fruit weicht (0,73 and 0,74
in the first and second cycles respectively) were also
higher in progenies devaloped through single plant
saelecction,

lealised genctic gain as compared to the overall
mean under the four methods of gelection was also sstimated
for the characters under study (Table 4,5), Realised
genetic gain for yield/plant was considersble in
progenies developed through single plant seloction 4n
the first (+175,9%1 g over and above the ovaerall mean)
and second (4198,74 g over and above the overall mean)
oycles of selection,

Cs Bvaluation of genetic groups for economic charactars

The pooled genetic groups exhibited significant
differences among themselves for primary branches/plant,
days to fruit set, days to Mmét, percentage of
productive flowaers, fruits/plant and yield in two
consecutive cycles of selection (Table 4,12), For
average fruit weij ht no significant difference was
observed awng the 11 geanctic groups under mass and
pure line nethods of aslection in the first cycle, In
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the second cycle, the grouws differed sijnificantly

for this trait under all the four selection methods
(Table 4,18), The mean performances of the 11

genetic groups for distinct characters, were used to
iGentify elite genetic growr(s), The genetic group
5MmGe2 yiclded better in mess (969,17 g/plant), sinole
plant (1003,33 g/blent), pure line (640,67 g/plant)

and single seed dascent (670 g/plant) methods of selection
(Tables 4,68, 446b, 4,8c and 4,6d), In the second
eycle, Simfel yieldsd better under pure line selection
(815,33 g/plant), The genctic group Hi=Ge2 had more
fruita/plant under all the four selection methods in the
first cycle (Tables 4,88, 4.,6b, 4.6C and 4,64), In
the second cycle EMefed porformed the beat wnder single
plant selection (15,87 fruit/plant), The performance
of the genotic grouwp SMebell was found inferior for
production characters incluiing total yleld/plant under
mass (627,50 g/plant and 972,00 g/plant in the first
and second cycles of selection respoctively), sincle
plant (710,67 g/plant and 933.33 g/plant in the first and
second cycles of selection respectively), pure line
(489,33 g/plant and 641,00 g/plant in the firat and
sscond cycles of selection respectively) and single seed
descent (457,67 g/plant and 668,33 g/plant in the first
and seccnd caycles of selection raespuctively) methods of
selection alike,
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De Evaluation for resistance to bacterial wilt

Information regarding incidence of wilt in the 1%
genetic groups wnder four methods of selection in two
consecutive cycles are provided in Fig, 3 and Fig, 4.
The mean wilt incidence of the base population got reduced
from 4,4% in the first coycie to 2,86% in the second
eycle, Incidence of wilt in the 11 genetic groups
under four methods of sslection were noted in two
growth stages, ons at juvanile stage and another during
adult stage (Tebles 4,7Ta and 4,7), 1In the first
cycle complete plant fmmmity (0% wilt incidence) was
observed under all the salection methods in SMebel,
SMefmd and Skefed, Single soed deascent conlierred
imrunity to SMe6el and Stebet, while HMeG=3 was found
immune under mass, single plant and pure line methods
of selection, Maximmm wilt incidence was noted in the
genetic group SMe=Ge8 under mese (20%), aingle plant
(20%), rure line (18,67%) and sin;le seed descent (13.33%)
methods of selection, In the sccond cycly, wilt
incidence was very low with Stiefed, SMebell, SMeGe9,
SMubel ond SMefel showing complete fmmunity (0% wilt
incidence) under four motheds of selection alike,
sinzle seed dozcent was found affective where {t gave
compl-te immmity o nine out of 11 genetic groups,
SMebell and SMwbe2 were the only lines which gave a
wilt incidence of 3,33% and 6,67% respectively under
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single seed descent, Wilt incidence was comparatively
hicher in progenies developed through mass and pure line
selection while single plant selections performed
modlerztely. 1In the second cycle also maximum wilt
incidence was ohserved in lines She6e5 (20%, 10%,

13.33% and 6,67% under mass, single plant, pure line and
single seed descent methods of selection respectively)
and SteBel10 (13,33%, 6.,67%, 13,33% and 3,33% wnder
mass, single plant, pure line and sin;le sead descent
mathods of selection raspectively),
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DISCULEI0N

The practice of selecting deairable individuals
from a variable population is an ancient art (Allard, 1960),
Three phonotypically discernible responses which could
be achieved through selection are changes in the proportion
of previously aexisting genotypes accompaniad by a shift in
population mean, appearance of new genotype(s) and changes
in the variability of the population (Allard, 1960),
In the present study, four methods of selection - mass,
sincle plant, pure line and single seed descent were
utilised to exploit the genetic variability in the brinjal
line SMe=6, keeping basic resistance to bacterial wilt
intact,

A, Genetic basis of selocction

The basic principles underlying selection are that
selection onuld act only on heritable diiferences and
that selection acts only on the variability thet {s already
in existence., The different methods of selection
practised in the present study aimed %0 locate desirable
transgressive seggregant(z) in the population which
ware grouped intc eloven distinet types based on fruit
shope, fruit eolour and prasence/shsence of prickles,
Variabilicy existing for various plant characters among
individual plants of a population could be £fixed in one
cycle of selection (Choudhary, 1968), In the preseat
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study the variability exiating in tho population for
earliness, vegetative characters and productive characters
wvere exploited in two consecutive cycles of selection,
Linkage of a charactsr for which selection is being
practised, with an undesirable character might create
problems while 2 &esirable linkage might bring 4in
improvement in the linked character aa well (Choudhary,
1968)., 1In brinjal for upgrading yield through selection,
selection for more fruita/plant was found baneficial
(8rivastava and Sachan, 1973), In the present study
closely related productive characterse~ fruits/plant and
total vield/plant were taken as criteria for selecting
elite progenies,

B, Relative efficiency of SHour melection mcthcds to
improve economic characters

The study revealed that among the four methods of
selection practised, progenies developed through single
plant selection and maag selection puriormed better for
productive choracters (Teble Se1). According to
Choudhary (1968) mass selection and closaly related
procedures are more successful in cross pollinated crops
than pure line selection. GCbviously, brinjal being an
often croos pollinated crop, pure line selection was found
rather ineffective., Choudhary (1968) opinod that success
through mass selection depcnded on the heritability of



47

character undier selection, Characters showing high
horitability like fruits/plant (h’b = 0,96 and h%b = 0,99
in the first and second cycles of selection) and fruit
yield/plant (h?> = 0,99 in both the cycles of selcction)
could be developed better throuch maass and single plant
methods of selection, Celin (1981) in her study on
the efficicency of seloction procedures in tomato
improvement reportedd thit progenies developed through
mass gselection wore superior to those developed through
bulking for days to harvest, frults/plant and total
frult weight/nlant, The present stusly also revealed that
realised genetic advance was positive for progenies
developed through mass andi asingle plant selections,

Brim {1968) suggested that when adiitive type of
variance was significant, the single seed Gescent
nmethod of selection was found ineffective, in the
present stucily, progenies developed throush single seed
descent method of sslection were inferior for fruita/
plant and total yield/plant, Casali and Tigchelaer
(1975) reported that single seed descent mothod of
salection was offective only vhen szeveral characters
with ditfferin; heritabiiity values were under simultanecus

salection,
Ce Estimetion of genetic parsmeters

Informaticon on heritaiility, varisbility and their
componants are hichly desirable o any plant improvement



programme, High heritability was noted for primary
branches/plant in the £irst (h%b = 0,87) and second
(h?b = 0,96) cycles of selection, Singh gt Ble (1974)
also observed high heritability for primary branches/
plant in a study conducted with 24 lines of brinjal
obtained throujh selection, The character was found
to have low genctic gain (9.6), In the present study
primary branches/plant had low genetic (4.18) 4in the
first cycle of selaction, It is inferred that thia
character might be governed by a nonwadditive type of
genc actions The nonwadditive type of gene action
for primary branches/plant vas suggested by Peter and
Singh (1973).

Days to fruit set had high heritability values
(h’> = 0,68 and h%b = 0.81) in the firat and secona
cycles of selection respectively, Genetic sdvance
was low (6,34 and 6,38 in the f£irst and second cycles
of selection respectively), Similar obsexvations were
made for days to harvest, This observation 44 agree
with the report of Srivastava and Sachan (1973) whe
observed low genetic gain (6,42). This signifiea
i oot st e e Ll

ractars were scldom
improved by selection,
and a:ih::::i: t:a:hzb = .26 e’” in the firse
cation respectivaly)

for fruits/plant and tota) vield/plane
both the eycles of selection), m |
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also comparitively higher for fruita/plant (21,37 and

46,2 in the first and second cycles of selection
respectively) and total yield/plant (47.85 and 45,32

in the first and second cycles of selection respectively),
High estimates of genetic gain vere observed for
fruita/plant (84,04) and yield (54.67) by Dharmegowda gt al.
(1979). Selection of more fruits/plant led to selection
for hidher yield (Srivastava and Sachan, 1973).

D, felative performance of sleven genetic groups
progressed throuth four methods of selection

The eloven genetic groups exhibited significant
differences among themselves for plant height, primary
branches/plant, days to fruit set, days to harvest,
fruits/plant and yield/plant, The genetic groups
SMebel, HMebed and SMeGe4 ware promising for fmvplém
and yield/plant, The gencotic group SMeSel exhibited
dmmunity to bacterial wilt in both the cycles of
salaction, The group Sie6e]l was characterised by
lon:, pwrple, non=prickly fruits and was promising for
economic characters and resistance to bacterial wilet,
Siwbel vielded 0,91 kg/plant in the basic selection
(Sheela, 1982),

E, Evaluation for resistance to bacterial wilt

The resistance of the basic population of SMe6
to bacterial wilt waes confirmed throuch multilocational
triale and through artificial inoculation (Table 5,2),
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Goth gt al. (1983) finoculated seedlin;s of SMe§ with
seven virulent isolates of Paeudomponag
belonging to Race 1 and Race 3, GMe6 was found
resistant to TFP=13 (Reow 1), 126408+1 (Race 1) and
82 faaea 3), It showed tolerant reaction to isolate
A=21 but was susceptible to isolates K«60 (Race 1),
TFR=12 (Race 1) and Tifton=80=-1 (Race 1), Preliminary
observations on incidence of bacterial wilt made at
Kerala Agricultural University with 25 popular varieties
indicated yiecld losses from nil to 100% (Kerala

Agricultural University, 197). The existence of

different pathogenic races of Pgewiomonas

as reported by Buddenhagen gt sl. (1962) further
complicated the breeding effort, Attampts were mads to
develop multi isolate resictant lines in SMe6 with
desirable horticultural charactaristics,

The rolative efficlency of different seloction
mathods to improve level of resistance was also worked
out, Progenies developed through single seed descent
method of selection exhibited greater resistance to wile,
when screanad under field conditions SMebel exhibited
complcte immunity (scoree1) under all the four methods
of selection,

In the present study, variability oxisting within
the basic population of brinjal line SMe8 for earliness,
vegetative characters and productive characters were
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axploited throuch mass, sin;le plant, pure line and
single seed descent methods of selection, Being a
cross pollinated crop, mass selection and single plant
selection zzie found superior to pure line selection
and single descent methods to improve horticultural
characteristica, The study furthexr confirmed that
hish horitability was not always an indication of
high genetic gain and such characters cculd not be
improved by selection alone, Tha lovel uf resistance
of SMe6 to bacterial wilt was assessed under four
methods of selection. 8ingle seed descent was found
effective to improve level of resistance. Uniformity
for plant characters within the eleven genetic

groups has not yet been attained even after two
cyclas of selection,
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Table $,2, Dizease reaction of tha basic population of SHe=6 to
jomones golanacearys wnder multilocation trials

Year locetion Bumber of Plants Resistanos Score
plantcs wilted (X

1979 Vellanikkare | 25 0 100 1
1980 Vallanixkara 5 4 99,26 2
1983 Vellanikkara 2040 8 99,72 2
1982 Vellanikkara 13100 362 67,09 3
1982 Parswr's field, Kishuparamba 100 7 30 4
1982 Farmer®s field, ldukiki a3 0 100 1
1982 Fameer's fi=213, Mannarghat 190 [+ 100 |
1982 Farmwx's field, Manmasoor 50 3] 1600 1
1963 fionczl Agriculturel ,

Ressanch Seation. Pilicode 162 e 100 1
1983 Agronomic Research 80 29 66,25 3

Station, Chalakudy
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BSUMMARY

1, Eleven genetic groups within the brinjal line

8Me6 were progressed through four methods of selection «
mass, single plant, pure line and single seed descent.
The forty four lines thus obtained were sown during

June, 1982 and January, 1983 in two successive cycles of
selection,

2. New progenies were studied for earliness, vegetative
characters, productive charsctars and their components,
There was significant difference among the selection
methods for days to fruitset, days to harvest, percentage
of productive flowers, fruits/plant, average fruit weight
and total yield/plant,

3., The relative efficiency of the four methods of
selection to improve economic characters was critically
examined, Progenies developed through single plant
selection and mass selection were superior to those
developed through pure line and single seed descent
methods of selection for earliness and productive
characters, Efficlency wvas also examined in terms of
improving genetic parameters of progenies, Genetic
advance as pesrcentage of mean was the highest for

total yield/plant in progenies Gaveloped through single
plant selections in both the e¢ycles, Realised genetic
gain as compared to the overall mean was positive for
progenies developed through mass and single plant
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selections for fruita/plant, average fruit weight and
vield/plant,

4, The performance of the elevon genctic groups was
also evaluated wnder sach selection method, The

eleven genetic groups differed significantly among
themselves for all the characters under study in both

the oycles of selection amcept for average fruit weight
in the first cycle of selection, The genetic groups
SMmbed, SMebel and SMebwi were promising for fruits/plant
and yield/plant,

5, Simultaneous evalustion for resistance to bacterial
wilt under field condiitions was also conducted in two
consecutive cycles of selection, Among the four
selection methods, single seed descent was found effective
to raise level of resistance considerably in all the
genetic groups, The ganctic groups SHefwl, SMeGe4 and
Siebed showed complete plant Smmumity in both the cycles
of selection, The resistance of the basic population of
EMwé to bacteriazl wilt was also confirmed through
multilocational trials and through artificial inoculation,
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Becterial wilt coused by Doxiomenat ARLANARSRENR
1s oue of the seriows prbless that iimits it
mltivacion in Xersls, With the idmmcifiestion of
shoving comaidareble degree of resistance to wili,
wmder the aoidie svil esnditions of Kerala, Studies at
Wiversity, indisated the pressnce of Srensgressive
seggregontis) vithin Beg which wvers growped inte eleven
distince sypes, NMenoe & staly vas wadersakan at the

Bach of the eleven gunetic growps were improved
ware conducted in two cousesutive cyales. TheWwiteria
vield/plant Geervations were resorded on eariiness,
vepstative dharacters, preduchive charscters and thedr
COMPONSRLS,

0 faprove scokonic charescters was eitically axamined,
Baing a gross pollinsced crop ases celsction and single plang



selsution wore foumd superior %0 pure line selevtion and
mingyle 200 Sssaeat S0 fsprove asaomic charsoters,
variagion, phonotypic coweftictient of varistion,
heritabdiity in the broad senss, oenetic edvance snd
genatic adwence &8 pervontage of mean was ectinsted for the
progendes developad thecugh Zowr methods of ssisstion,
Thw tolotive efflcisngy of the dowr mothucs of selostion
parmmeters of progemias, Gatotic advance as pereentage
of pean was higheot for pruginies developed through single
plant selegtion, Sasiised ganstic gein for esonomic
gharacters as conpared W (e overall mesn was pesikive for
proganios develsped thavogh mass end single plunt selsstions,

The sleven genetic gtoupe wera alsc ovaluted wder eaeh
seloctica metind for e darecters under study, The
ganetic grows Silefed, Sindel i SMeted were promising for
fruita/ploct and yiela/plent,

ihe level of renlstance of Gief ¢t Doctasial wilt wes
assansac wdar fowr methods of salectisn, Siegle sesd
descent weo found effeutive to fsprove the level of
resistance of 4@ o bocterial wilt, han acxeoned wader
fio0ld conditions, the gometis groups Ulieéel, Sieded, and
8t exiidited susglate plant fsmueity under all the fewr
mothods of selection, ia both the eycles, ulti locstisenal
trisla and axeificial Anvenlation studien further oonfirmsd the
resistance of the basic population of $eé % bactexisal wile,
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