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INTRODUCTION

Brinjal (Solanum melongena L.) is an important.
vegetable crop in the tropics and is widely grown in the
Indian plaihs throuvghout the year. The unripe fruit of
this common and popular vegetable can be cooked in g
variety of ways. From the point of view of nutrition,
it is comparable with other common vegetables with 1.4
perecent protein, 0,3 percent fat and 0.3 percent minerals.
The major ‘factor contributing to the popularity of this

crop 1s the relative easiness with which it can be
cultivated.‘ '

One of the major constraints in the cultdvation of
brinjal is the Ancidence of bacterial wilt caused by

Bserdomonasg solanacearum. In states like Kerala and

Kernataka the extent of damage due to this digease is

sometimes as high as 90 percent, All the commercial-
varieties such as Puaa Kranti,

?urpla Rouna, Arka Kusumkar .and Eanaras Giant are highly

Pusal Purple Lorng, Puea

susceptable to this disease. The Yield logsa consequent

to wilt infection is usually very high and at times

total (Figure 1). cultivation of brinjal has consoquently
become uneconomical or even lmpossible at many place in
Kerala state. The varieties with inherent resigtanece to
bacteria{ wilt are mostly moderats or poor ylelders and



the farmers have been foreed to bs contented with these

varleties rather than suffering from total crop losses,

The main draw_back of the existing wilt resistant
brinjal types is thelr low production potential and the
smaller size of fruitg, A study of the relationship
between fruit yield and resistance to bacterial wilt in
brinjal will be useful in a programme to evolve resistant
types with high yleld potential, -

The present study has been undertaken to investigats
the influence of selection for bacterial wilt resigtance
on the yleld and yield contributing traits in brinjal.
The major objectives of the study were.

(1) The study of the pattern of varlabllity 4in the F,
to gather information on the mode of inheritance of vield

contributing traits,

(2) To estimate the influence of bacterial wilt incidence
on variability for Yield and yield contributing characters,

(3) correlation studles between yield contributing traits
and the influence of selection for resistance on the

asgociation between these eharacters,



Figure 1. Brinjal field infected with
bacterial wilt
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REVIEW OP LITERATURE

Important publications on which the étuay'is based
has been revieﬁed here mainly under three headings viz.
resistance to bacterizl wilt, geneticlanalysis of yield
and its components and relationship of yield and

resistance Solanaceous vegetables.

1) Resistance to_bacterial wilt.

a) Nature of the digease.

After a detalled survey of incidence of bacterial

wilt caused by Psuedomonas solanacearum, Kelaan (1953) has

admitted that it is one of the important diseases, affecting
solanaceous vegetables in temperate, subtropical and
tropical regions of the world. In India, the bacterisl
willt disease is serious in parts of Karnataka, Kerala,

' Orissa, Haharashtra; Madhya Pradesh, Bihar and West Bangal
{anon., 1974)., shekhawat et al. (1978) observed that the
causal organism of bacterigl wilt is endemic in Indig,
throughout the west coast, central and deccan plateau of
Karnataka, western Maharashtra and Madhyafradesh, the
eastern plains of Assam, West Bengal, Orlssa and Chotta
Nagpur plateau on potato, tomato, brinjal, chillies and
wlld datura, the incidence being 10 to 56%. Rao and schi



(1977) after conducting a survey on bacterial wilt in
brinjal have reported that the incidence ranges from
15 to 60%, during the different seasons. Fleld losses
upto 62.5% occur when brinjal is cultivated in wilt
affected areas (Das and Chattopadhyay, 1955). Total

dest;uction of the crop is also not very uncommon.

Jones et al. (1926) have observed that bacterial
wilt disease is favoured by high temperatures and 1is
limlted to aress and seasons during which such high
temperatures are prevalent. shekhawat et al. (1978) have
raported that the disease was more wide spread in heavy
and acidic soll (pH 3.5 to 6.9) than in light and neutral
to alkaline soils.

Hussain and Kelman (1958) have found that the degree
of resistance of different strains was almost propoxtional
to the amount of polysacharides produced by each strain,
French and Sequeria (1970) have collected 42 strains of

P. Solanacearum from solonaceous and musaceous hosts in

North and south Ameriga and compared them on the basis of
size, shape, colonisation and slime deposition in isolated
colonies grown on 3 tetfasolium medium and melonin

formation in a tyrosine medium, The rasults indicated



aimilarity as well as differences betwegn isgolates

from different regions in pathogenicity{ colony
characte:;stics and host range. Nesmith and Jenkins
(1979) have developed a new selective medium for the
isolation and quantification of P. solanacearum from soil.
The basal medium.was derived by modification.of the
standard TTC medium and the £inal seiective medium was
prepared by adding antimiczoblial compounds at the time

of use.

Wallis and@ Truter (1978) have studiéd thé |
histopathology 6f tohato plants infected with P. solahacearum
with emphasis in ultra structure, through alectron'
microsgcopy whichvrevealed that, initially only small
diameter, cells adjacent to large vessels were invadeqd,
the vessels remaining bacterium free. Some of these
cells were stimulated to form tyloses which hulged into
the vessels., Baqteria migrated into the tyloses, many of
which were ruptured 48 to 72 hours after inoculation
iiberating the organism and non cellular materials into
the vessels.  At thiés time plants began to show the first
signs of wilting. Within vessels, bacterial multiplication
and spread was rapid and was accompanied by accumulation of



large amounts of fine gramular materials identified as
bacterial extra cellular polysacharides and this is
considered as the major cause for the sudden wilting of

the pl ant,
b) screening techniques.

Maqy.aufhors have suggested differentltechniquea.of
innoculation. Winstead and Kelman (1952) have stated
that inoculation with pure culture is done mainly by one

or 3 combination of the following methods.

i) Forcing a shékp needle into the stem through a drop of
bacterial suspension placed in the axil of the second or
third expanded leaf below the stem apex.

.11) Cutting the lateral roots with a scalpel along one
slde of the plant to a depth of approximately 4 cm and

pouring 10 ml of bacterial sugpension over the severed

roots. .

iii) bipping the roots in a'bacterial suspension., Fellowing
inoculation, soil moilsture was malntalned at high levels
and temperature held ghove 30%c. Disease reading was
usually made. at weekly intervals by classifying eacﬁ

plant to one of the follo%ing mumarieal grades.,



Symptom Grade
No symptom 0
One leaf partially wilted 1
Three leaves wilted 2
All except top 2 or 3 leaves wilted 3
all leaVQs wilted 4
Dead 5

The number of plants in each symptom category was
multiplied by the corresponding mumerical grade and tha
products added. The swmmation was converted to a disease
index value by dividing with the maximum mumerical grades
for the given numbser of plants and multiplied by 100,

Gopimony (1968) screened brinjal plants for resistance
to bacterial wilt by the sick soil method which consisted
of growing the plants in pots containing wilt sick soil
collected from the field from where the brinjal plants
were recently grown and affected by wilt., Sreenivasan et al.
(1969) described a method in which a streak was made at the
basal part of the stem of each plant with a sterilised
needls and a drop of bacterial suspension prepared from
wilted plants placed on it, Cotton wool dipped in sterile
water was wound round the stem at the site of the streak,

The plants were irrigated with water mixed with chqpped‘



up pieces of wilted brinjal plants,

Kariyama (1973) has reported methods for the
establishment of an infected field and for seedling
testing. - To establish‘an infected f£ield, brinjal was
planted in a good moisture retensive field. When the
soll temperature rdse above 25%c, 100 ml of the inoculum
was injected several times into the soil near each plant
at intervals of one month. In the next year and afterwards,
s0il injection of the patﬁdgen once a year resulted in the
Occurance Of the disease in nearly ail'plants pf the

susceptable variety.

For testing seedlings, Kuriyama (1975) used the
improvised sand culture method. . The seed bed consisted of
sand. culture solution kept at a i:empexatura of 25 to 30%
Was sprinkled and circulated in the soil. Five leafed
seedlings, with roots washed in water and submérged in
inoculum, were planted in the seed bed whiéh was kapt at
30%. ' Disease resistance could be éetected,after three to
slx weeks. Rao et al. (1976) suggested that sereening of
brinjal types can be dons by growing them in a naturally

wilt infested soil with A susceptable variety alternated
with every two rows of the test variety.



Nilesan (1956) has reported a green house method of

inoculation of P. solanacearum as an indicator of field

resistance. A highly significant correlation was found
between the indices of disease in 16 inoculated selections
grown in’the green house and the percentage of:diseésed
plants of the same selections grown in. the field under
infected conditions. Mak and Vijiarungam (1980) have

. Stated that the survival percent in the fleld is usually

- higher than that in the green housa,

¢) . Ssources of Resistance,

Evaluation of brinjal varieties for resistance to
bacierial wilt has been made in several countries, and
some resistant varieties are available in Puerto Rico
(Nolla, 1931; Rogue,. 1941), Phillipines (Anonymous, 1962;
Bmpig et al., 1962), ceylon (Park and Fernande, 1940),
South Africa (Wager, 1946), Japan (Kuncida, 1953: Suzuki et al.,
1967) and Martinique (Daly, 1972; 1973). Suzuki et al.,(1967)
reported that among the varieties tested in Japan, Talwan
Nuga was the most promising resistant variety.

\

In India, Sreenivasan et al., (1969) have reéported a
wild Variety Solanum melongena Var. insanum as resistant to
bacterial wilt. Raan, (1974) after screening several
brinjal varieties concluded that the varieties, Long Purple
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Udipi, Improved Muktakeshi, Purple Long and Pusa Purple

Cluster are resistant t¢o Psuedomonas solanacearunl.

Gowda et al., (1974) assessed the reaction of 12 brinjal
varieties to wilt infection and found that a variety,
Gulla was resistant. Rao and sohi (1977) reported that
Pusa Purple Cluster, a commercial variety was resistant
to the wilt disease. Out of 76 lines of brinjal screened
for reslstance to bacterial wilt, the varlety sM~6 f£rom
Annamalal was high yielding and resistant under field
conditions (anon., 1980).

Two other wild species, 8. torvum and S. xanthocarpum

were resistant to bactorial wilt as reported by Khan {(1974).
Gopimony and George (1979) in a study, screened 36 forms

of S. melongena fncluding two wild forms for resistance to
P. solanscearum and found that only a small fruited wild

form 8. melongena var. insanum was completely resigstant.

Ninteen brinjal cultivars, including five wilt
resistant types obtalned from USA and Phillipines, were
screened by Rao et al.,(1976), through f£ield evaluation
followed by artificial inoculation. Under glass house
conditions, only Dingaras Multiple Purple and Sinampiro
{both from Phillipines) andtpusa Purple CIusterl(Iﬁdia)
were completely resistant. The other exotic resistant
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types were either moderately resistant or sueceptahle
under field conditions. sitaramaiah et at., (1981)

reported that Pusa Purple Round, Vijay hybrid, Banaras
Glant Green and Pusa Purple c1uster‘were highly resistant.

4) Breeding for resistance to bacterial wilt.

Daly (1970, 1972, 1973) reported that in crosses
between g tolerant Ceylonase variety.and‘eueceptable
cultivars, the F, e 5 amd back cross progenies centained a
high proportion of tolerant Plants. He further reported
that homogenous lines were obtained from the above erosses
through peéigree selection., These linee-ehowed leee than

15% of bacterial wilt incidence, 75 days after planting.

GOpimony and Sreenivasan (1970) have reported that
the hybrids of a cross between cultivated brinjal varieties
and the wild variety s. melongena var, insanum wers
completely resistant to bacterial wilt. Jenkins (1974)
studied the interaction of Meloidoggg ingggnitg on
bacterial wilt incidence in egg plant and reported that

the nematodes had no apparent effect on wilt development,

Ra0 and anilkumar (1980) reported that the hybrids of
a crosg between 8. melongena and 5. indicum were found to
Sxhiblt resistance under field conditions to wilt, fruit
rot, leaf mosaic virug and bfindal fruit borer.
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Goplmony (1983) worked on breeding for bacterial wilt
-Tesistance in egg plant. Séeds from a cross beatween wild
Solanum melogg‘ 8ha var. insanum and golamum melongena were
irradiated with gamma rays. Three M, populations derived
from selected Ml Plants of low, moderate and high pollen
sterility were examined. . Mine large fruited mutants were
' recovered from the moderately sterile pPopulation and one
from the highly sterile One. Further selection up to the
M, under conditions of infection with P. Solanacearum gave
11 .J;esg.stant types,

sheela et al., (1984) evaluated 34 golanum melongeng

breeding lines and one from each of Se indicum, S.macroporum,
Se intgrifolium and S, sigymbrifolium, in the field for
resistance to P. solanacearum. - Seven S. melongena lines and
Se intggrifolium were immune to the attack., significant

di fferences between genotypes were observed for plant height,
fruits per plant ang £ruit weight per plant., 2 prickly line
, sM-6-.; with long purple fruit was immune,

@) Genetics of resistance to bacterial wilt,

Many Jspanese workers have suggesied 2 polygenic mode
0f inheritance for wilt resistance. Suzuki- et al,, (1967)
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suggeste& that both in tomato and brinjal; resistanca to

P. sOlanacesrum was determined quantitatively.

Ruriyama (1975) stated that breeding a comple;ely resistant
strain of brinjal against bacterial wilt might bo difficult
becausa Of the involvement of polygenes. Yamakava (1976)
was of the opinion that it is very difficult to breed a
variety which combine high resistance and good agronomic

characﬁeré.

Indian workers are howsver of the opinion that bacterial
wilt resistance is inherited monogenically. Based on the
genetic analysis of the segrdgation pattern for wiit
resistance in the back cross generatlion involving cultivated
brinjal'varieties and the wild type S. melongena var,
insanum, SWamihathaﬁ and sreenivasan (1971) have reported
that wilt resistance in the wild variety was dominant and
monogen:l:e in nature. Vijayvagopal and sethumadhavan (1973)
also have reported that resistance to B. s0lanacearum was
uﬁder monogenie control. Rz0 and Anilkumar (1980) observed
that hybrids obtained by erossing the cultivar, Pusa Purple
Lopng and g. indicum exhibit resistance under Ffiaeld
conditions. Gopimony (1983) studied the 1nhebitance of

bacterial wilt registance in brinjal and concluded that
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it 1s moncgenically controlled, This character was
confbrmed to be purely of a dualitative pature from

Scregning results of F3M3 families,

Russel (1978) observed that resistance to B+ solanaceanum

has been reported to be dominant by some workers and recesiva

by some others, However, the expression of resistance can be
greatly influenced by environmental factors.

2) Genetic analysis of yield and it's components in brinjal,

Gotoh (1964) conducted a series of genetic studies and
reported that the minimum number of geneg, governing shgpe
and weight of fruit and period from sowing to flowering are

calculated as five, nine and four Trespectively,

Lal et al.,(1971) have studied the variation in
agroncmic traitg through a seven Variety dlallel crogs and
estimated the npmber of effective factors, governing
important characters such as frult length, mmber of fruits
ber plant, plant height and days to flowering, They have

also reported that welght of fruits per plant was governed
by dominant gene action,

Dhesi et al., (1964) studieq heritability of some

characters in brinjal and founa that the nmumbep 0f branches



15

per plant, number of fruits per plant, fruit weight and
fruit length had high heritability. Eldin (1967)

studiéd the inheritance of certain quantitative
characters and found that heritability estiwmates in the
broad sense for plant height, number of days to first
flowering, fruit shape and vield per plant are hlgh.

They also found the partial dominance of tall plants over
short and that short plant and early flowering are
pésitively correlated with high yielding ability. They
also reported that large fruit was associated with round
fruit and with decrease in the number per plant., Eldin
et al., (1968) also found partial dominance of tall plants
over short, early flowering over late and round fruits
over long fruits and that the varieties responded .

differently to the seasoral changes,

Poter and singh (1973) conducted a diallel analysis
of economic traits in brinjal and found that the plant
height and number of fruits.per plant were governed by
additive gane action, number of primary branches by

overdominance and weight of fruits per plant by dominant

gene action,

Vijayagopal and sethumadhavan (1973) in the studies
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of intervarietal hybrids of S. melongena found that plant
height, spread, number of branches, fruit length and
protein content were under polyuenic control while the
degree of spineness was under monogenic dominant gene

action,

Gill and Arora (1976) studied the inheritance of
Quantitative characters in brinjal. The additive gene
effects were significant in five crosses for the days
taken to flowering, plant height, fruit size and number of
fruits per plant and in thrée crosseg for number of
branches and in two crosses for yield. The dominance
effects were significant in three crosses for days to
flowering, number of branches, fruit size index and the
mumber of fruits per plant. There wers significant
dominance effects in two crosses for yield and in one for
plant height. among the three types of interactions,
Additive x Additive interaction was significant and
positive in one cross for the days taken %o flowering,
plant helght and fruits size index and in two crosses for
the number of fruits and vleld. Five crosses had
signifiéant additive x dominance components for fruit size
index, days taken to flowering and number of fruits per
plant and in one cross for yield per plant. The dominance x

dominance interaction was significant and positive in three
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crogses for the mumber of branches and in two crosses for
fruit size index and yield per plant. Transgressive
segragants in the Fys showed that the plants with higher

and lower values were present.

sidhu et al., (1980) worked on genetics of yield
components in brinjal. Pusa Purple Long, BR.112, Anshey,
Re34 and Sc.126 were crossed in all possible cbmbinations
excluding reciprocals. rFor yleld, length of fruit, mumber
of flowers and days to flowering, both additive and
dominant gene effects were seen. Dominant alleles were more
frequent than recessive alleles for all characters except
yleld, number of fruits and days to flowering. Heritability
estimates varied from 20.9% for yield to 98.8% for fruit
length.

Gowda (1977) conducted a diasllel analysis of seven
varieties of brinjal. Maximum heterosis was seen for the
number of fruits per plant. additive and non additive
effects controlled all characters exXcept seeds per fruit for
which overdominance was noticed. all characters showed
good general and specific combining ability. Narrow sense
heritability estimates were 63.48% and 67.,48% for number of

fruits per plant and number of seeds per frult respectively.
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Singh gt al. (1979) did £ractional diallel analysig
of gome quantitative characters in brinjal. Observations

on 200 progenies of a diallal cross in, solamm melongena

indicated that additive ,gene action is important for
number of branches per plant and number of frulis per plant
in F1 and for height and frult lemgth.in. F,. = Nonadditive
gene_action was predominant in the Finfor-height..daysito
flowering, frnit,number'per branch and also frult weight, .
length and yield per plant. In the F, it was nonadditive
for branch number per plant and fruit mumber per plant,
Nonadditive gene action predominated both in the F, and F

1 2
for days to floeering, £ruit number per branch, fruit weight

and fruit yield.

Salimath (1981) did a dlallel analysis of nine
characters from the varieties Malapur, gusa Purple Round and
four lines. Certain crosses exhibited significant
heterosis. All the characters had high estimates of additive
and non-additive variance components and high to moderately

high, narrow sensa heritability estimates.

Cheah et al (1981) found that canopy spread and total
yield per'plant showed significant heteroBis in the F1 and
Fé. Segregation ratio indicated incomplete dominance .of

dark pu:ple pigmentation ovar non purple,: Complete. dominance
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of spined calyx over spincless and complete dominance of
grooved fruit over smooth, thig ¢character involving two locl
were reported. Late flowering was bartlially dominant over
learly, wlith number of days to first flowering controlled by
nonadditive gene action., Fruit weight in the F, was
intermediate batween that of ths parents and the number of
loci controlling this. character was estimated to be 8, The
number of loci controlling fruit shape, length and girth

was estimated to be three, three and six respectively,

Toarder gt al. (1981) studied the inheritance of some
quantitative characters in €gg plant., In analysis of the
Pye Py, By, r,, BC, and BC, of five single crosses grown st
two localities, nonallelic gene effects were detected for
Ylel& and nine yield components. High estimates of
heritability and geretic gain were seen for fruit number and
vield. Dominance effects were more importanﬁ than additive

effects for most of the characters, Fé leans showed high

inbreeding Gepression,

Borikar et al. (1981) conducted diallel analysis in
brinjal and found that additlve genetic effects Predominated

for yield per plant, Plant height and number of branches per
plant,
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Genetic analysis of yield and it's components in the
egg plant was done by Sale-huzzaman and Alam {(1983). Data
from the Pie P, Fi{ F,» BC, and BC, generations showed that
additive gene effects predominated for fruit weight while
dominance and duplicate eplstasis were most lmportant for
fruit number and yield. Estimated narrow sense heritabllity
was high for fruit mumber, moderate for fruit welght and low
for fruit yleld.

Dixit et al. (1984) studied the genec actioq for yield
characters in egg plant. Aanalysis of data on yigld per plant
and 5 yleld related characters in the F, of ans X 8 diagllel
set showed both additive and non additive type of gene action
for yleld per plant, fruits per plant and plant height.
Additive gene action was important for length, circumference
and weight of £ruit. There was partial dominance for all
characters except yleld per plant and plant height, which
were controlled by over dominance and complete dominance.
Yield per plant, circumference and welght of fruit were
mainly determined by dominant alleleg.

Singh et al. (1982) made a note onm the degree of dominance
and parental mean performsnce in brinjal. Yield per plant and
five yield components were investigated. Dominance was

assessed for all characters on the basis of nean values for



hybrids compared with mean parental value. Two crosses
showe& overdominance for all characters except yield per
plant. All the five crosses showed overdominance for all
cﬁaractéré except ffuit length, for which Gomlnance was
partial. Aanother two croses showed partial dominance for

all characters, except yileld per plant,

For improvement of yield and it's components, an
understanding of correlation has been very useful.

Srivagtava and Sachan (1973) conducted a study of correlation

and path=-analysig in brinjal. study of yleld an@ six

* related characters in 25 varieties of solamum melongena
indicated that yiela per plant had significant negative
correlation with weight of fruits, but had low relation
with other characters. The high negative correlation of
weight of fruits may bg due to it's negative correlation
with number of f:uits perlp;ant. Number of branches showed
very high negative correlation with Yield but path

coefficient show that the direct effect on‘yield is
regligible,

Singh et al., (1974) conducted correlation and path
analysis study in brinfal. He found that yleld ig
positively correlate@ with frult length, number of fruits per
plant and fruit weight, but negatively with days to flower, plant]
helght and fruit width. PFruit width showed highest direct
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effect on yield per plant followed by length of fruit and
fruit weight which influenced yield through days to flower.
The number of fruits per plant also contributed to yield
through fruit length. The correlation study along with path
analysis will be useful in selecting characters for good
plant type. |

Hiremath end Rac (1974) did genetic variability and
correlation studies in S. melongena. Studies on seven yield
characters in fourteen strains showed high heritability and
genetic advance for number of fruits per plént, seed weilght
per fruit and rind thickness. Yield per plant was highlyl

ard positively correlated with number of fruits and negatively
with rind thickness.

Binha (1983) conducted path coefficient analysis for -
Yleld and seven yleld related characters in nineteen
varieties of brinjal. The results revealed high GGV and
heritability for number of frults per plant., Yield was
positively correlated with fruits per plant, plant height ang
branches per plant at the phenotypic and genotypic levels snd

with fruit lengtl/circumference ratio at the genotypic level.

Genatic variability and correlation studies in eqqg
plant were done by Chadha and Paul (1984). Yield and five

Yield related characters were investigated in forty varieties,



The highest genetic coefficient of variation were for mmbsr
of fruits per plant and plant height,

3) Relationshig of yield and resistance in Solanaceous

vegetables.

NOt much work has been done in this connection. In
brinjal, Vijiagopal and Sethumadhavan (1973) from the studies
Of the F, generation of an intervarietal cross between
cultivated brinjal types and the wild type S. melongena var.
insanum reported that the wilt resigtant character of the

wild parent is closely assoclated with small frvit size and
hence large, fruited resistant segregants were absent, in the

resistant selections of the F, population.

Mak and Vijisrungam (1980) studied the variabflity in
bacterial wilt resigtance and interrelationships of some
characters of brinjal. Twenty seven varieéies were studied
in the field for resistance to Psuedoﬁonas golanacearum under
hatural conditions and for thirteen characters including
fruit size and Yield, and in the green house for resistance
using artificial inoculation, Ten varietles had survival
rates of 70% in the green house, better four of these wera
high yielding. vYielgd per plant was positively correlated
with the mumber of ~“Eruits per plant, mean fruit weight, mean
fruit length, number of Primary branches and number of seeds
per fruit, The number of fruits per Plant was posiéively
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correlated with mean fruit weight,

Volln and Ramosh (1981) worked on the association of
brown root rot resistance with yield.cﬁmponents'and root
weight in tomaio selections grown in infested and noninfested
soils. .In 1978-79, eleven selections, one introduction and
one cultivar were evaluated on fumigated and unfumigated
naturally infected land. On unfumigated land, D 76057 D1
had a greater fruit yleld and D 76005 Dl had a greater fruit

size, Many of the selections had a greater frult size and

greater root weight. all but one of the selections were
more raesistant than Florg Dade. On funmigated soil no

selection was superior ih yield ta Flora Dade.

Rathatah (1983) studied yleld and reaction to fruit rot,
bacterial wilt and Cercospora leaf spot of chilli cultivars.

In two year f£ield trials, Capsicum cultivars-Suryamukhi,
Cluster, Jwala, G4 and G5 were assessed for ylelds and

tole;ance to Colletotrichum species, P. solanacearum and

Cercospora Capsici. The data were tabulated and found that,

Suryamukhi was tolerant to all diseases and gave the highest
mean yield.
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MATERIALS AND METHODS

The present study was conducted at the Department of
Plart Breeding, College of Agriculture, Vellayanl, Trivandrum
durdng May 1986 to May 1987.

A.  ‘Materials.

Seeds obtalned by crossingy each of the three bacterial
wilt resistant brinjsl varieties sM-6, SMI~10 and PPC with
the susceptable variety Pusa Purple Long as the pollen
parent constituted the baslc material, for the study.
Sallent features of the parental varieties are given in
Table 1. The varleties are presented in Figure 2,

B Mekthods.

as Collectlon of selfed seeds from F, plants.

Seeds from the three crosses, SM=6 x PPL, SMI-10 x PPL
and PPC X PPL and four varieties SM~6, SMI-10, PPC and PPI
were sown. Ten healthy seedlings from each type were planted
in pots f£illed with standard potting mixture. Flowers from
aach of the seven types were selfed, Well 'developed long
styled flower buds which were expected to open on the naxt

day were located in the evening and covered with butter paper

covers.



Table 1. salient features of varieties used as parents.

Frult characters

| 1%: Name Source :;;gt Pigmentation Branching size shape colour
i, smM=6 Vellanikkara Erect Pigmen,ted Moderate  Medlum  Oblong Light purple
2. SMI-10 Vellayani Erect Pigmented Moderate Large - Round Dark purple
3. PPC IART Erect Highly Moderate Small Oblong Dark purple
pigmented
4., PPL IART Semi Non Profuse Larxge Long Purple

spreading pigmented

96



Figure 2 . Varietles used as parents



figure 2,
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The cover was allowed to remain in position for three to
four days, until all the floral parts except the ovary
had fallen off, In the case of inflorescences, all the
upper flower buds were clipped off and only the lower most
£lower bud was selfed.,

The selfed fruits were harvested when completely
mature, the maturity being judged by the change in colour
of the outer rind. These werd kept for about é week inside
the chute of a kitchen chimney. The fruits lost water and
became soft. The sesds were then extracted by mashing the
fruits in water. All the healthy sseds sank t© tha bottom
and these were separated, cleaned and dried inltially in
the shade and then in the bright sun for three hours. The

dried seeds were stored in paper packets for about 15 to 20
days before sowing.

b. Evaluation of the infected Fé population

The three F, populations and four parents wére grown
in the field with infested soil. The experiment was léid
out in RBD with four replications. Each replication
consisted of 13 rows of 20 plants each. Each parent was
Planted in a single row and each F. in three rows, Thus

2
there were 20 plants in each parent and 60 plants in each Fz
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Selfed seeds of the three Fls and four varieties were
sown in pots filled with stan&ard_potting mxture. Hea}thy
seedlings were selected 40 days after sowing and
transplanted in the main £ield in singles at a spacing of
60 x 75 em, All the agronomic practices as per the
package of practice recommendation of KAU were followad

(KAU, 1986).

The filrst symptoms of wilting were noted at the time
of flowering. The wiltéd plants progreassively decline and
completeiy dried off in about a week to ten days (Figure 3).
Plants with initial symptoms were uprooted and testad for
bacterial wilt. The counts of wilted plants were taken at
periodic intervals. The extend of infection in the four
varieties and three ngOPulation can be seen in Figre
4 and Figure 5, ‘

The uprooted wilted plants in the early stage of
wilting were cut at the collar region and the cut and was
dipped in a beaker of pure water. wWithin minutes the ooge
from the cut and turned the water turbid suggesting
bacterial infectton.

All the surviving plants in the parental



Figure 3. Stages of wilting

a, BEBarly
bo Middle
¢. Late






Figure 4. Extend of wilt incidence in varieties

a. SM=6 b, SMI=10
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Figure 4*
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Figure 4. (contd.) Extend of wilt incldence in varietles

c. PPC de PPL



Figure 4 (contd.)



Figure:5. Extend of wilt incidence in F, popul ations

3. SM-6 x PPL
b, SMI=-10 x PPL

€. PPC x PPL



Figure 5
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and F, lines were selected as observational plants. The
£ollowing observationg ware made on each of the

Observational plants in tha varieties and the F2 populations
1. Days to first harvest.

The data of first harvest in each observational plant
wasg recorded and numbar of days f£from tranzplanting to first

harvest was counted,
2. Days to f£inal harvest.

Numbar of days taken from trangplanting to harvest of
the last fruit in each Observational plant.

3. Plant height, *

Measurements were taken from the ground level to the
topmost bud on the main axls of all observational plants

on the day of iast harvest,
4: Number of frults rer plant.

Fruits were harvested at weekly intervals. The number
of fruits obizined in each harvest was recorded separately
for each observational blant., The total fruits in each

Plant till the last harvegt gave the number of fruits
ber plant,



5. weight of fruits per plant.

The weight of fiuits harvested at weekly intervals in
each observational plant was éddea up till the last harvest.

v

6. Volume of fruit,

The first three fruits from easch observational plant
were taken andbthe volume of each fruit determined by water
displacement method. ‘

7. wWelght of fruit.

The weight of three fruits whose volume has been

determined were taken separately and recorded.

8. wWeight/volume ratio.

The weight of three fruits from each observational

plant whose volume hasg been determined were taken separately

and welght/volume ratio was computead,

C. Evaluation of the healthy F, population

This study was conducted under disease free conditions.

In this experiment also the treatments included the
four variéties, SM~6, SMI-10, PPC and PPL and the three

Fzs of the crosses, sSM-~6 x PPL, SMI-10 x PPL and PPC x PPRL,
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Standard potting mixture f£or 200 pots was prepared and the
mixture was sterilized by passing steam for 4 hours in an.

autoclave. This was done to ensure that the soil mixture

is free from miero organisms.

Seeds were sown and healthy seedlings were transplanted
in pots fllled with sterilized soil. The pots were arranged
in rows of 12 each. The treatments were allotted in four
replications. Each zeplication had a single row of four
varieties with three plants in each variety and three rows
of 12 plants for sach Foe All the plants were taken as
observational plants and data recorded for eight characters.

A view of the healthy populatiocn in pots is presented in
Figure 6,

d. Statistical analysis.

The data obtained from the two experiments were

analysed as follows,

1., Comparison of means and variances.

Mean and variance for each character were computed in

the three F, populations, both under healthy and infected

conditions,

The variance in thé F, population under healthy conditions



Figure 6. Healthy population ralsed in pots



Figure 6
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for the eight characters were tested for gignificancse

with the respective values in the F, populations under
infected conditions using the P test,

2
r = nlsl/nll

2
n, s, / n, -1

Mean of those characters whose variances do not

differ significantly under healthy and infected conditions
were compared using the '¢' test,

2
t =
2 2 -
n, sy +n, s;
i .1
o, +n, « 2 B, o,

e

Mean of thogs characters whose variances 4diffared
signlficantly under healthy and infected conditions were

tested using Cochran's test (saxena and surendran, 1973).

¢

i
[y
o
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Critical difference was obtained bye.

2 2
£ 8 oy | B
n 1 LBy
D =
2
Sy + S

£ = € 0.05 value 4f. no_,

t2 t 0.05 value drf. n, =1

For the comparison of variances irrespec?ive of the

scale of measurement, coefficient of variation was calculated.

C.Ve = Standard devlation
mean

100

2. Variance analysis,

The adjusted meansg énd varlance were estimated from the
analysis of covariance of the data generated from the RBD in
the case of healthy énd infected populations with number of
plants per plot as ancillary variate (Das and Girl, 1978),
Adjusted mean yield of the i-th variety is given by
Y=L -b (5% -5

Xi and i are the observed mean values of plant number

and plot yield respectively of the i-th variety,
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b - wegression coefficlent of 'y! on 'x? as estimated from

the error lins. x - general m=an of plant rumber over all

the plots in the experiment.

3. Correlation coefficients.

Correlation coefficients were worked out for pair of
characterz under study in the infeéted as well as healthy

populations and their significance were tested (Fisher and
Yates, 1965).

The significance of the difference between correlation
'coefficients for all characters in the three F2 populations

under healthy and lnfected conditions was tested by the
following criterion,

Iz.;i - zj|

Test criterion
. SE (2i - zj)

Where 'zi' and 'zj' are the transformed values of

correlation coefficients (Panse and Sukatme 1957).
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RESULTS s

1. Evaluation of Varieties and Fé populations.

The results of evaluation of -the four varieties sM=6,
SMI=10, PPC and PPL and the three F, populations sM~6 x PPL,
SMI=-10 x PPL and PPC x PPL with raspect to eight different

characters, under infected and healthy conditions are given
below,

a) Infected population.

The analysis of covariance and the adjusted mean values
are presented in Tables 2 sznd 3,

1. Days to first harvest

The F ratio was not significant which indicated that there
was no significant difference batween the varietles and Fz
populations for this character. The Reans of varieties ranged
from 65.0 to 88.2 days whetéas the mesans of the ré pPopulations

ranged from 69,5 to 80 days.

2, Days to final harvest.

Analysis gave a mop-significant P ratio for this character
also, which revealed that the varieties and the F, populations
did not differ significantly. adjusted means for this

character ranged from 71.7 to 111.0 days. The varieties had a



Table 2. 2nalysis of covarianca of infected populations
. (Varietices and Fés)

M=zan squares

Daygs €0 Days to Plant Number Weight of “Volume Weight Weight/

_ first £final . height of fruits of of volume
Source harvest harvest frults per fruit fruit -ratlo
' per plant
plant ‘
Freatments (adj.) 483,7 735.0 506.0 9.3 13422.0 1495,0 1061.0 3.3
Error ({(adj.) 205,.2 356.0 409.0 3.3 3966.0 250.,0 160,0 1.5
F value 2,36 2,06 1.23 2,82 3.38* 5,78%%  6,63%% 2,20

* gignificant at 5% level ** pignificant at 1% level

9¢




Table 3. Adjusted means in infected populations (varieties and Fzs)

1 Percentage Days to Days to Plant umber Weight Volume Welght weight/
No. Preatments of first final height of of of of volume
. survival harvest harvest (em) £fruits/ fruits/ fruit £fruit ratio

: ‘ . plant ~plant
{g) (ml) (g)
1. SM=6 40. 79,7 111.0 86.0 4,8 211.4  78.7 61.8 0.78
2, SMI=10 30 . 88,2 101,5 83.5 5.2  340.2 108.1 83.6 0.77
3. pPC | 30 8643 97.3 96.0 7.8 259.6 '61.4 43.2  0.70
4. PPL 25 65.0 84.0 66.2 3.7 7 207.2  90.3 65.2 0,72
5. SM-6 X PPL 25 69,5 71.7 70,5 2,2 203.0 100.4 77.2  0.76
6. SMI-10 X DPL 25 75.0 73.3  70.2 3.9 255.3 ' 75.7 53.4 0.70
7. PPC x PPL 15 8040 73.8  89.0 3.9 154.8 56,0 40,2 0.71
B8e GeDo (5%) NeSe M. S. N. S. 2,95 102,00 ' 25,60 °20,50 N.S, -

NeSe Non significant.

LE
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higher and wider range from 84,0 to 111.0 days than the F,

populations with a range of 71.7 to 73.8 days.

3« Plant height,

In this case algo the F ratio was not gignlficant
indicating that the varicties ard ths F, populations did
not differ signl ficantly. The varieties were found 0 bz
taller than the ¥, populations though this di £ference in
height was not significant. The means for varieties
ranged from 66.2 to 96,0 cm., The range in the ins was

70.5 to 89,0 cme This was very well within the range for

varieties.

4. Number of fruits per plant.

The F ratio was found to be pignificant for this
character which revealed that there were significant
differenées among the varletles and F2 populations. The
variety PPC had the highest number of fruits (7.8) which was
Oon par with the variety sm'-lo,_ which was in turn on par with
St=6, SMI~10 x PPL, PPC x PPL and PPL, F, of the cross

SM~6 x PPL had the lowest number of fruits per plant.

Within the varieties, PPL had the lowest amd PPC had the
highest mumber of fruits per plant. Within the F, populations,
there was no significant di fference. The varietias thus had
larger number of fruits per plant ranging frqm 3.7 to 7.8,
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than the.F2 populations, which ranged from 2.2 ¢5 3.9, In
the cross g6 x PPL, the mean mumber of fruits in the: F,
was lower than the lower pz;rent (PPL). - In the cross

SML-x PPL, the F, mean was in between the parental means
closer to that of the lower parent. In the cross PPC x FPL,
the F, ®mean was within the parental means very close to the

lower parent,
5. Weight of fruits per plant.

The F ratlo for this character was fbuncl to bs
signil ficant which indicated that the varieties and the 'F2
populations. differed significantly with respect to this
character. The variety SMI~-10 had the highest weight of
frults per plant (340.2 g) which was on par with PPC amd
SMI-10 x PPL but was superior to the remaining varieties amd
F, populations. The F. of PPC x PPL had the lowest weight

of fruits per plant (154.8 g).

Within the varieties, SHI-10 was the highest yielder
(340.2 g) and ppL (susceptable parent) the lowest yielder
(207.2 g@). within the F, populations sMI-10 x PPL had the _
highest yield (255.3 g) and PPC X PPL (154.8 g), the lowest,

In general, the F2 populations were poor yielders than the
parental varieties. In the cross sM-6 X PPL, the F, population
had lower mean weight of fruits per plant than the lower
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parental variety. In the cross SMI~10 x PPL, the Eb
popul stion mean was within the parental range and close to
the mid parental mean. In the cross PPC x PPL also the Fz

dean was much lower than that of the lower parent,

6. Volume of fruit,

The éignificant F ratio for this character indicated
that the Varieties and the Fo populations differed
significantly with respect to this character, ’The éariety
SMI-10 had the largest fruit volume (108.1 ml) which was on
par with sSM=~6 x PPL and the variety PPL. The Fé of PEC x PPL
had the lowest fruit volume (56.0 ml), ’

Within the varietiess, SMI~10 had the biggest and PPC had
the smallest fruits. within the Eé populations, SM=6 x PPL
had the blggest frults (100.4 ml.). The F, population of
SMI~10 x PPL was the second largest and that of PPC x PPL had
the smallest fruit. The mean fruit _volume in the F,
populations ranged from 56.0 to 100.4 ml. which was well
wlthin the range of means for the varleties (61.4 to 108.1 ml.).
In the cross gMe6 x PPL, the F, population had a mean fruit
volume higher than both the parents. In SMI~10 x PPL aud

PPC x PPL tha mean fruit volume was lower than that of the

respective lower parents,

Te WEight of fmtc

The signl ficant F-value revealed that the varieties and the
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Fo populations differed slignificantly with respect to this
character. The variety sSMI=-10 had the highest weight of
fruit k83.6-g) which was on par with the F, of sM=5 3t PPL
and tha F, of PPC x PPL had the lowest frult welght.

As in the case of fruit volume, the variety sMI-10 had
the highest mean fruit weight and PPC had the lowest.
.Within the F, ébpulations, SM=6 x PPL had the highest mean
frult weight but there was no significant difference
between the mean fruit welght of the other two F, populations.
The range of varietzl means (43.2 to 83.6 g) overlaps with
the range of thg R, populations (40.2 to 77.2 g). when the
three crosses are taken individually, in the cross sSM-6 x PPL
the F, had a'slightly higher mean than the persents but the
differsnce was not signlficant. But in the other two crosses

the T, means were lower than the respective lower parents,

8. Weight/volums ratio,

The F value was not significant for this character

which indicated that the varieties and the F2 populations did

not differ signifilcantly. The mean of the varieties ranged
£from 0.72 to 0.74 and qvérlaped with the ramge for T,

populations (0.54 to 0.75),
b) Healthy population

The analysis of covariance and tha'adjusted mean values
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{re presented in Tables 4 and 5.
1. Days to £irst harvest.

The significant F value revealed that the varieties
and the F, populations differed significantly witﬁ raspect
to this character. The F, of SM=-6 x PPL takes the maximum
rumber of days to first harvest (66.5 days) and was on par
with the F, populations of PPC x PPL and SMI=10 x PPL and
also the varliety sMI-10. The variety PPL is the earliest
bearing (42,3 days).

Wwithin the varieties, PPL takes the minimum SMI~10
takss the maximum numbsr of days to first harvest. Within
the F, populations, there was no significant difference
for thls character. 1In all the crosses, the F, populations

were late bearing than the respective parents.
2. Days to final harvest.

Signiflcant F value revealed that the varieties and F,
populations differed significantly for this charactar. The
F, of sMI-10 x PPL took the maximum number of Qays to final
harvest (125 days) followed by the F, of SM-6 x PPL .which
was on par with the F, Of PPC x PPL. The variety PPL, took

the mipimum number of days to final harvest (64 days) .

When'compared to the varieties, the F2 populations had



Table 4. Analysis of covariance of healthy populations (varieties and E’zs)

Maan squaras

Days to Days to Plant Number of welght of vVolume Welght weight/

Source first final height fruits/ fruits/ of of volume

:  harvest harvest . plant plant “fruit fruit ratio
Treatments (adj.) 130.0 589.0 680.,0 . 104.7 ' 55454.0 3679.0 731.0 7.5
Exrror (adj.) 27.4 39.3 - 43,5 ° 8.1 20300.,0 4703.0 164.0 1.9

F value | 4.BlA* 6.50%% [5.6%% 12,9%# 2,73% 0.78 4.45%% 3,94 %

* significant at 5% level ** gignificant at 1% level

gy



Table 5. »Adjusted means in healthy ;.{o;mlattons (varieties and Fzs)

Percentage Days to0 Days €0 Plant Number of welght Voluma

Weight wWeight/
Sl e Troatmcnts of firast f£inal height f£rults/ of of of volume
HOe survival harvest harvest (cm) plant fruitg/ £ruit - fruit ratio

plant (ml) {g)
(g)
1. Sk=G 100 55,2 73.0 7440 72 401.0 110.0 5840 0.52
2. SMI=10 100 61.5 74 .0 9540 Ge3 494.,0 130.0 85,0 0,55
3. PPC 100 5445 81.0 95,0 20.1 66240 97.0 4640 0447
da PPL 64 42,3 64 .0 57.0 10.1 738,0 137.0 B80.8 0.58
S5¢ 8M=D R PPL 78 66.5 109.0 760 SeS 350.,0 7540 -?0.0 0.23
6. Sli=10 X PPL 78 64.3 125.0 75.0 14.0 434.0 59,0 6843 1.21
Ts. PPC x PPL 79 66.1 108.0 78,0 10,0 453,0 147.0 6146 [ Y5
8. CODO (5%> 11.85 15.0 15.0 6.45 324.7 NQS. 29.0() 00090
" NeSe Hon significant.

b¥
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a longer harvesting period. within the varietles, PPC had
the longest harvesting period (81 days) and PPL the shortest

2
SMI-10 x PPL had significantly more mmber of days to f£inal

period (64 days). wWithin the F, populationg, the F, of

harvest than the other two F2s' In all the crogmes, the F2

Eeans were higher than the respective parental Reans for

this character.

3. Plant height.

The analysis showed significant P value indicating that
the varietles and F, populations differed signi ficantly for
this character. The varlety SMI~10 was the tallest (S5 cm,)
whiqh Was on par -yith the variety ppC. The variety PPL was
the shortest (57 cm.). There was no significant differenca
in height between the three F, populations, fThe plan: type
variation in the three different ¥, populations is given in
Figure 7., The lmeans of varieties raged from 57 to 95 eom.
and the means of F, populations were within this range
(75 to 78 cm.). In the cross Si~6 x PPL, the mean height of
F, was higher than the taller parent. But in the other two
F, populations, sMi~10 :: PPL and PPC X PPL, lf;he Rean werge
almost the same as the mig parental mean suggesting polygenie
inhritance,

4. Number of fruits rer plant,

The significant F value indicated that the varieties and



Figure 7. Plant type variation in the healthy P,
population.

= 1Y SM=6 x PPL
B SM1I-10 x PPL

¢, PPC x PPL



)
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the F, populations differed significantly with respect to
this character. Thé_variety P2C had the maximunm number of
ffuits per plant (20.1) which was on par with the F, of
SMI=10 x PPL. The F, Of SM~6 x PPL had the lowest nuamber of
fruits per plant (5.5) and was on par with the varieties
SM=6, PPL, SMI-10 and the F, of PPC x PPL. The means of
varieties ranged from 6.3 to 20.1 and the means Of F,
populations from 5,5 to 14.0. In the cross SM-6 x PPL, the
F, mean was lower than the lower parent SM-6. In the cross
SMI-10 x PPIL the F, mean was higher than the mean of the
higher'pérent PPL. In the croas PPC x PPL, the F, mean was

almost the same as the mean of the lower parent (PPL).
5. wWeight of fruits per plant.

The significant P value revealed that the varieties and
the ¥, populations differed significantly with respect to
this character. The variety PPL was the best vielder (738 g)
but was on par with the varieties PPC, SMI-10 ani the F,8 of
SMI-10 x PPL and PPC x PPL. The F, of 8M~6 x PPL was the
lowest Qielder. The mean weight of fruits per plant in the
varieties ranged from 401 to 738 d. and means of F,
populations ranged from 350 to 453 g. wWithin the F

2
populations, PPC x PPL was the best yielder,

In the cross sM-6 x PPL, the F, mean was lower than

the lower paremt, SM-6. Same was the case ir the other #wo



crogses, SMI-10 x PPL amd PPC x PPL.

6. VOlume of fruit.

Analysls showed non signlficant F value which revealed
that the varieties and the F, populations did rot differ
signi ficantly for this character. The range of means in the

varieties was 97 to 137 ml, and in the F, populations it was
59 to 147 ml,

7. wWedght of frult,

The significant F value revealed that the varieties
and F, populations differed sigpificantly wlith respect to
this character. The variety SMI;10 has the maximum welght
of single fruit (85 g) which was on par with the variety PPL
and the three F, populations. The variety PPC had the lowest
weight of single fruit. The means of varieties ranged from
46.0 to 80.8 g. and the means of F, populations ranged from
61.6 to 70.0 g. Wwithin the varieties, SMI~10 and among the
F, populations, SM~6 x PPL had the heaviest fruit. In the
cross SM=6 x PPL, the F, mean was within the parental limits,
In the cross sMI~i0 x PPL the F, mean was lower than both

2
the parents. In the cross PPC x PPL the F, mean was closer

to the mid parental mean.

8. Welght/volume ratio.

F value was significant which revealed that the varieties
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and the F, populations differed significantly, for this
character. The varigty sMI=-10 had the highest weight/vplume
ratio (0.78) which on par with the variety PPL. The F, of
PPC x PPL had the lowest weighit/volume ratlo. The means of
varieties ranged from 0,65 to 0.78 and means of Fo
populations ranged from 0.64 to 0.67., In all the crosses

the mean welght volume ratio of F2 was lowar than that of

the lower parent,

II. Comparison of means, variances and coefficients of

variation in the F, populations under healthy and

infected conditions.

a) S¥-6 x PPL

The mean, variance, and coefficients of va;;ation of
@ach character in the F, population of si~6 x PPL under
healthy and infected conditions and their differences are
given in Table 6.

1. Days to f£irst harvest.

Mean number of days to first harvest under heaithy and
infected conditions were 60.7 and 68.0 respectively. The
difference was found to be significant. There was moderately
high variance under infrécted as well as healthy cornditions
but the difference was not significant. Coefficients of

varlation were also similar viz. 23.6% under infected angd
25,0% under healthy condition.



Table 6, Means, Varlances and Coefficlents of variation in the F, population
of sM~6 X PPL under healthy and infected conditions

Coaefficient of

Msans ~ Verlances variation (%)
:%: Character ‘
Healthy Infected Differ-~ Healthy Infected Differance Heal= Infe- Diffe-
ance thy cted rencs

i. Number of days -

s £irst 60.7 68.0 Te3% 234.2 258.0 23.8 25.0 23.6 1.4

harvest
2., Number of days

to final harvest 89,2 103.0 13.8 64.0 11728.0 11664 ,0%* 9.0 106.1 97.0
3. Plant height (em) 78.8 75,0 3.8 262,.0 305.0 43,0% 2045 23.0 2.5
4. HNunber of fruits «

per plant 8..7 4T4 4._3** 19.‘2 9._1 10.1% 50.4 68.0 17,6

5. wWelght of fruits - *
‘ per plant (g) 598..0 32170 277f0* 133047._9 55971.0 77076.0** 61.0 74.0 13,0

- Ty °f FHE 1ms 11640 4.5 1540.0  1233.0 307.0 35,0 30,0 5.0
7s ?;%ght Of fruwit 9.9  84.0 5.0 770.0 542.0 228.0 . 34.0 27,5 6.5
8. ggtggt/volume 0.7¢ - 0.72 0,0 0.003 0.015 - 0.012% 8,2 17.0 8.8

* gilanificant at 5% level ** gignificant at 1% level

114
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2, Days to final harvest.

The mean number of days to final harvest under healthy
and infected conditions did not differ gignlficantly. But
the difference in variance under the two conditions was very
high and highly significant. The variapce under infected
condition was about 200 times the variarce under ﬁealthy'
‘condition. This difference was reflected in the coefficients
Of variation which showed 'a difference of 97% ie. 9% under
healthy and 106% under infected conditions.

3. Plant height.

The mean plant height under healthy and infected
condition showed only a difference of 3.8 cm, and ie was not
eignificant. But the wvariance for this character was
signi ficantly different under healthy and infected conditlons.

However, the difference in the coegfficlient of variation was
Only 245%,

4. Number of fruits per plant.

The mean mumber of fruits per plant was 8.7 under healthy
condition which was significantly higher than the mean under
infected condition (4.4), The variance for this character was
also significantly higher ie. almost twice under healthy
condition as that under infected condition. But the coefficient

of variation was only 17.6% more under infected condition.



Fy distribution for thls character is given in Figure 8,
From the figure it is clear that the plants with higher
number of fruits were less frequent in the infected pOpulation.

5. .- Welght of fruits per plant.

The mean weight of fruite per plant under heelthy
condition wag eignificantly higher than that under infected
condition. The difference was high (277 g) and highly _
significant. The fﬁuie yield obtained in thig F, was higher
under healthy condition., There was very high variance hoth
under healthy and infected condition, The variance under
healthy condit;on was more than twice the variance under
infected condition and the dlfference was_highly significant,
On the other_ha?d, the coefficient of variation was only 13%
highsr under infected conditon.

' Frequency distribution of weight of fruits peér plant under
healthy and infected condition in the F, population is
given in Figure 9. 71t Can be seen that the number of higher
Ylelding plants wasg Bore under healthy than under infected
condition, The infected population on the other hand contaihed
more of low yielding plents than the healthy'pOpulation.

6. Vblume of fruit,

The mean volume of fruit dia not differ significantly

under healthy and infected conditions, There was very high
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variance for this character under healthy as well as infected
conditions. But the difference was not significant. This
reflected in the coefficient of variation also, which was

35% under healthy and 30% under infected conditions. The
fruit slize variation in the healthy F, population is présented
in Figure 10. F, distributions for this character given in

Figure 11 also did not show much difference under healthy and
infected conditions.

7. weight of fruit,

Mean weight of fruit under healthy condition differed
from that under infected condition, but the difference was
not significant. The variance for this character was

}moderately high under healthy and infected conditions, but
they also did not differ significantly. The coefficlient of
variation under healthy condition was 6.5%5more than that
under infected condition. Frequency Gdistribution of this
character is given in Figure 12 and it can be seen that ths

infection did not bring about appreciable change in the
distribution for this character.

8. Welght/volume ratio.

'Tﬁe mean welght/volume ratio was the same under healthy

and infected condition. The variance for this character was

very low under healthy as well as infected conditions. But



Figure 10. Fruit size varliation in the healthy F

population{si=-6 x PPL). 2



Figure 10.
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the variance under infected condition was significantly higher
than that under healthy condition. The coefficient of
variation under lnfected condition was consequently more than
twlce that under healthy condition.

b) sSMI-10 % PPL

The mean, varlance and coefficient of varlation under
healthy and infected condlitions in the F, pppulatiop of o
SMI=~10 x PPL are given in Table 7,

l, Days tc first harvest.

Moan mumber of days to first harvest under healthy and
infected conditlons dlffered significantly. The mean under
1nfécted condition was significantly higher than that under
healthy condition. Under infected condition, the plants
took about 2 weeks more than under healthy condition to glve
the first harvest. The varlances for this character under
healthy and infected.conditions were moderately high, but
there was no significant difference between them. The

coefficient of variation showed only 5 minor difference (2.6%)

2, Days to final harvest.

The mean number of days to f£inal harvest under healthy
and infected conditions differed only by 1.8 days and the

difference was not significant. mut the variance for this



Table 7. Means, Variances and Coefficients of variation in the F, population
Of SMI-10 x PPL under healthy and infected conditions.

Varti Coefficient of
sl. Moans arlances | variation (%)

No. Characters

Healthy Infected Diffe- Healthy Infected Difference Heal= Infe- Diffo-
rence thy ctad rence

i. Number of days :
to first harvest 59,0 74 .0 15.,0%* 154.3 30648 | 152.5 21.0 23.6 2.6

2. NUmbér of days to
final harvest -

3. Plant helight (cm) 81.0 79.0 2,0 156.0 365.0 209.0* 15,4 24,0 8,6

95.0 93.2 1.8 35,7 499 .6 463,9%% 6.2 24.0 17.8

4. Rumber oOf
frults per plant 13.6 7.2 64t% 59,7 39.3 20.4 57.0 87,0 30.0

5. Wwelght of
frults per plant 701.6 438,3 263,3*r 193843.0 167779 .0 26064 ,0 62.8 93.4 30.6
{g) -

6., Volume of fruit 97.5

ity 97.0 0.5 502.0 1611.0 1109.0%* 23.0 41.1 18.4
7. ?S%ght of fruit 449 .3  90.0 0.3 340.0 573.0 233.0%*% 26.2 34.3 8.1
8. Wwelght/volume :

ratio 0.7 0,72  0.02 0.005 04007 0.002* 10.0 12.0 2.0

* gignificant at 5% level *#* gignificant at 1% level
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" ¢haracter diiferéd significantly under healthy and infectéd
‘conditions. Variance under infected condition was about 14
times more than that under heélthy condition, This was |

reflected in the coefficlent of variation also which showed

an increase of 17,82 under infected than under healthy

condition,

‘The difference in mean plant height under healthy and
Iinfected conditions was only 2 cm which was non significant.
But the varlance for this character under heazlthy and infected
conditions differed significantly. The variance under
infected condition‘was more than twlce thé variaﬁce under
healthy éondition. The difference in coefficient of variation
"also was high (8.6%) under infected condition.‘

4, Number of f£ruits per plant,

Mean number of fruits per plant under healthy condition
was significantly higher than the mean under‘infectad
condition, - The difference was high ie. 13.6 under healthy and
7.2 under infected condition. But the variance for this
character did not differ significantly under healthy and
infected conditions., However the coefficient of variation
under infaected condition was higher than ﬁhat under healthy
condition with a difference of 30%. F, distribution for this



character given in Figure 13 showed a marked difference under
healthy and infected conditions. Number of plants with lesser
number Of fruits was more under infected cohéition. The
maximum number of fruits per plant under healthy and infected
conditions were 33 and 26 reqpectively.

5. Welght of fruits per plant.

The difference in mean welght of fruits per plant under
healthy and infected conditions was high and significant,
The variances for this cha;acter under healthy and infected
conditioﬁs were very high, but thg difference was no;
significant. ‘the difference in the coefficient of warlation
was also high (30.6%). Frequency distribution of weight of
ffuits per plant underxr healthy and infected copditions is
given ip Pigure 14, It is sean that the number of higher
¥ilelding plants was higher under healthy condition and the

numbsr of lower vielding plants was higher under infected
condition.

6. Volume of fruit,

The difference in mean volume of fruit under healthy and
infected conditions was not significant. But the variance
under infected condition was signiflcantly higher than that
under healthy condition, Varlance under infected ccndition

was more than thrice the variance under healthy condition.
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The coefficlent of variation under infected condition was
18.4% more than that under healthy condition. The frult size
variation in the healthy population is given in Figure 15,
The F, distribution for this character given in Figure 16
showe@ a slight shift to small size under infected condition,

The number of plants with bigger f£ruits were more under healthy .

condition,

7. Welght of fruit,

There was no significant difference in the mean weight of
fruit under healthy =and infected conditlon. The varlance for
this character under infected condition was significantly
higher than that under healthy condition. This was reflected
in the coefficient of variation which showed a difference of
8Bel%. By distribution for this character given in Figure 17
also did not show marked change under healthy and infected

conditions.
8. Weight/volume ratio.

The mean weight/volume ratic did not differ significantly
under healthy and infected conditions. But the varlance for
this character differed significantly eventhough the difference

was very small. The coefficient of variation showed a

difference of only 2%

c) PPC x PPL

The mean, variance and coéfficient of variatian undex



Figure 15. Fruit size varlation in the healthy F2
' population (SMI=-10 x PPL).
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healthy aad infected conditions and their differences are
given in the Table 8,

1. Dgys to first'hérvest.

The difference in the mean number of days ¢to first
harvest under healthy and infected conditlons was high and -
significant. The £irst harvest under infected condition:
was delayed by 18.1 days than that under. healthy condition.
But the variance for this character did not differ
éignificéntly undef-healthy and infected conditions. The

coefficient of variation under healthy condition was 8,4%'

more than that under infected condition.
2. Days to f£inal harvest.

‘Maan number of days to final harvest under healthy
condition was more by only 9 days and this dl£ference was
not significant. But the difference in variance for thisg
character under healthy and infected conditions was high
ard significant. The coefficlents of variation showed a

difference of 6% with higher value for the infected
population.

3. Plant height,

Eventhough the mean height of plant under healthy and
infected conditions differed by 7 cm. the dl fference was

not significent. The variance for this character under



Table 8.  Means,  Variances and Coefficlents of variation in the F. population of
PPC x PPL under healtliy -and-infected conditions. -

CoefEi cient ot

sl. Means Variances variation (%)
No. Characters > anes \ . .
Hegl=- Infe- Diffe~ Healthy Infected Di fference -Heal~ Infe~- Diffe-
thy cted rence . thy cted rance
1. Numbsr of days : , - : ' ’ '
to first harvest 60.5 78.6 18.1* 150.0 151.0 1.0 24.9 15.6 8.?4
2. Number of days to
final harvest .  91.0 100.0 9,0 121.,0 . 2211,0 100,0%% . 9,0 15.0 6.0
3. Plant height (cm) 84.0 91.0 7.0 216.6 332,5 115.9 17.0 20.1 3.0
4. Numbar of R . . .
fruits per plant 14.0 5.4 8.,6%% 96,0 11..0 B85.1%w 71.0 61.4 O.4
5. Veight of
fruits per plant 717.0 249,0 468.,0*% 186224,.0 33628,0 152596,0%x 60.2 73,7 13.5
{g) : , : : :
S- Torme of frult 4040 83.0  21.0% 730.5  2015.2 1288, T%% 26.0 54.3 28.3
7. ‘(‘Tg';‘ght of fruit 41 5 0.0  11.5 494.0  1097.0 603,0% 31.0 55.0 24.0
8. Welght/volume | "
ratio 0.69 0.72 0,04 %% 77 7.1 0.6 12.8 11.5 1,3

*

gignificant at 5% lagvel

*% gignificant at 1% levsl
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healthy and infected condition also did not differ significantly.
The coefflcients of variation under infected condition was 3.0%

more that that under healthy condition,.
4., Number of fruits per plant.

The meen numbar of frults per plant under healthy
condition was significantly higher and about twice than that
under ihfected condition. There was very high and _
slonificant difference in the variance for this charactef
under healthy and infected conditions. The variance undet
healthy condition was nearly nine times the variance under
infected condition. But the coefficient of variation showed
a difference of only 9.4%. The F, distribution for this
character given in Figure 18 showed the marked chamye
brought by infection. The number of plants with higher number
of fruits was low under infected condition. The highest nunber
of frults per plant under healthy condition was 32 where as

under infected condition it was only 17.
S5« Weight of frults per plant.,

Mean weight of fruits per plant under healthy condition
was more than twice the mean under infected condition. There
was very high variance fo; this character under healthy as well
as infected conditions. The variance under healthy condition
was nearly six times the varliance under infected condition, and
the difference was highly significant. On the other

hand the coefficient of variation under infected
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condition was 13,5% mors than that under healthf condltion,
Fraquency distributions under healthy znd infected conditions
are given in Figures 19. 2as in the other two crosses here
algso the numbsr of higher ylelding plants was aors under
hezlthy than undsr infected condition. The higheast yileldsr
gave 1900 g under heslthy conditlon but only 1300 g under
infected condition.

6 VOluma Of fruit.

Iaan volune of fruit was gigniflcantly higher under
healthy condition, by 21 ml. than that under infectsd
condition. Variance for this character under infectsd
condition was significantly higher than ¢£hat undsr healthy
condition. This was reflected in the coefficlent of
varlation algo. The coafficlient of varlation under infected
condition was mere than double that under healthy condition.
There was a dlfference of 28.,3% The frult size varlation
in the healthy ¥y populaticn is presented in Figure 20, F,
distribution for this character giveh in Figure 21 showed |
that under infected condition, the diatribuﬁion is shifted

t0o smali alze suggesting the elimination Of plants with
higher fruit volume by infection.

7« Weight of fruit.

The mzan weight of fruit undar healthy condition was
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Figure 20. Fruit size variation in the healthy F,
population (PPC x PPL).



Figure 20.



407

307

20+

Frequency 9%,

o
|
|

5 DISTRIBUTION FOR VOLUME OF FRUIT ( PPCX PPL)

Healthy

— — — Infected

1 |
50 100 150 200
Volume of fruit (ml) —

Figure 21



62

filgher than ﬁhat'under infected -condition but the difference
was not significant. -The variance under infected condition
was very high and significantly higher than that under
healthy condition. This was reflected in the coefficient
of variation also which under infected condition was 24%
more than that under healthy condition. F

2
this ¢haragter given in Figure 22 did mot show any substantial

distribution for

change under infection.
8, Welght/volume ratio.

. Mean welght/volume ratio under'infected condition was
signti ficantly higher than that under healthy condition. But
thare was no significant difference in the variance for this
chargcter under healthy and infected conditions. The
coefficient of variation also did not differ much, it was

12.8% and 11.5% respectively under healthy and infected

conditions.

III. Correlations among the various characters in the

different Fy populations under healthy and infected

;
¥
-conditions,

- The corresponding corelation coefficienﬁs in the healthy

.énd infected F, populations were comparad using the '2' teat

with transformed (2) values corresponding to the 'r' values.
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a) sM=6 3 PPL

Coxrelations among the different characters in the F,

populations of sM=6 x PPL under healthy and infected

conditions are given in Table 9.
1. Days to first harvest.

Mumber of days to flrst harvest under healthy condition
did not have significant positive correlation with any of the
other characters_, But it hgd significant negative correlation
with, plant \he:l.ght, nusber of fruits per plant, welght of
fruits per plant, volume of fruit, and weight of fruit.

Under infected condition also it did not have significant

correlation wilth any of the other characters.

A comparison of the correlations under healthy and infected
conditions revealed that the correlation coefficlents of days
to first harvest with plant height, mumbsr of fruits per plant,
welght 6f £iuits per plant, volume of fruit and weight of
fruit were significantly different under the two conditions.
RNumber of days to first harvest had high negative correlation
with plant height and number of fruits per plant under healthy
condition. ‘mt under infected condition these correlations
were positive but non significant. Correlations of days to'

first harvest with welght of fruits per plant, volume of fruit



" Table 9. Correlation matrix of he:alt_h_Y and infected F, populations of the

cross sM-6 x PPL (Upper triangle for healthy and lower for

infected populations)

Days to

Number Wweight

Days o Plant N Volume  Weight -.‘Weight/
Characters hervost hemest | LO0¢ fraits/ ruits/ fruit  ruit  soties
Plant plant

Days to first harvest 0.20 ~0e42%% =0,474% =0.65%% =0,33% ~0.33% 0.11
Days to final harvest ~0.08 0.30 C.10 0.08 0.07 0.06 0.03
Plant height 0,09  =0,62%% 0.4l " 0.64%* 0,34%  0.20  0.09
Number of fruits/plant 0.14°  =0,04 0.22 0.58%% 0.44#%% 0,30% =0,02
Welght of fruits/plant  ~0.01  ~0.03 0.15 - 0,89 %% 0.31 0.32% =0,23
volume Of fruit ~0.08  =0,08 0.05 0,008 - 0,12 0.58+% 0,07
Weight of fruit -0.09 =0,02 0412 0.001 0.14 0,89 %+ 0.20
Weight/volume ratio 0.24 0.12 0.16 0.07  =0.16 © =0.09  =0.15

* gigniflcant at 5%

** gignificant at 1%

¥9
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and weigiit of fruit were negatlve both under haalthy and

infected conditions. The coefficients were high and gigni-
ficant under healthy condition.

2. Days to final‘harvest.

This character did not have significant correlation with
any of the other characters under healthy condition but the
values were mostly positive. Under infected condition the

coefficients were mostly negative but significant with plant
héight only.

3. Plant height..

Plant height under healthy condlition had high and
significant positive correéelation with number of frults per
plant, weight of f£ruits per plant apd volume of fruit. High
and signi ficant negative correlation of this character with

number of days to first harvest was mentioned earlier.

Under lnfected condition, it did not havs significant
correlation with any of the other characters except days to
final harvest which was already mentioned. Of the algnificant
correlations, the coefficlents with weight of fruits per plant
alone differed significantly under healthy and infected

conditions.
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4. Number of fruits per plant.

It had conspicuous and significant positive correlation
with plant heilght, weight Qf fruits per plant, volume of
frult and weight of fruit, under healthy condition. BRut
under infected condition, if 4id not have significant
positive ecxrelation with any of the characters execpt
welght of fruits per plant. Signlificant nsgative correlation
of this character with numbsr of days to first harvest in %he
healthy population was already mentioned. Of the significant
correlations, the coefficlents with ﬁeight of fruiﬁs pex plant,
volume of fruit and number of dayé to first hQZVest wera

significantly different under healthy and infected conditions.
S. Welght of fruits per plant.

Weight of fruits per plant under healthy condition had
high and significant positive correlation with plant height,
nunber of fruits per plant and welght of fruit, It!'s
significant negative correlation with number of days to first
harvest was mentioned earlier. .Under infected condition it
had significant positive correlation only with number of
fruits per plant, The correlations with plant haight, days
to first harvest and number of fruits per plant were

significantly different under healthy and lnfected conditions,
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6. Volume of frult.

Volume of fruit under healthy condition had significant
positive correlation with plant height, number of fruits per
plant and weight of fruit. significant negative correlation

with days to flrst harvest was mentioned earlier.

Under infected condlition it had significant correlation
only with weight of fruit. Of the significant correlations,
the coefficients with days to first harvest, numbsr of fruits
per plant and weight of fruit were significantly different

under healthy and infected conditilons.

7. Weight of fruit.

Under healthy condition weight of fruit had sianificant
positive correlation with number of fruits per plant, weight
of fruits per plant, and volume of fruit. It hed significant

negative correlation with number of days to first harvest.

Under infected condition, it had significant positive
correlation only with volume of fruit, The correlation under

healthy and infected conditions were slgnificantly diffferent
with volume of fruit.

8. Weight/volume ratio,

Welght/volume ratio did not have significant correlation
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with any of the other characters both under healthy and infected

conditions.

b) sSMI-10 x PPL

The correlation coefficients among different characters
in the F, populations of sSMI-10 x PPL under healthy and infected
condition are given in.Table 10.

l. Days to first harvest.

In this F, population under healthy condition, number of
days to first harvest had significant negative correlation
with number of fruits per plant, weight of fruitg per plant,
plant height, weight of fruit and volume of fruit. Under
inﬁected condition it had significant positive correlation
with days to £inal harvest ard nonsignificant negative

correlation with several characters.

The correlations did not differ gigni ficantly under healthy
angd lnfected condition.

2. Days to f£final harvest.

Number of days to final harvest under healthy condition
had significant positive correlation with plant height, mumber
of Zruits per plant, weight of fruits per plant and volume of
fruit. Under infected condition it had signiflcant positive
correlation only with plant height; Among the significant



Table 10. Correlation matxix of healthy and infected F, populations of the

cross SMI=-10 x PPL (Upper triangle for healthy and lower for
infected popul ations)

Days to Days to Plant RNumber welght  Vvolume Weight wWeight/
Characters first final . helght of of of of volume
harvest - harvest fruits/ fruits/ £fruit fruit ratio
' - plant plant

Days to first harvest _ -0.,12 =0.32% =0.,38% =0,38% =0,33* =0,30% -0,26
Days to final harvest 0.29% _ 0.42%% 0.45 ** 0.30% 0.34% 0.28 0.09
Plant height ) 0.01 0.27% 0.34=* 0.29 0a.34% 0.28 -0,0002
Number of fruits/plant -0,22 0.21 0.,32%% 0.76%* 0.24 0.28 0.32%
weight of fruits/plant =0.18 0.03 0.26% 0.12 0.35% 0.35%  0.28
valua of fruit -0.17 -0.03 0.04 0.13 0.04 0.96%% 0,49 **
Welght of fruit -0.20 -0.09 0.02 0.03 0.10 0.50%* 0.65 **
weight/volume ratio 0.04 0.23 0.03 0.02 - -0.08 -0,34* -0.,12
* gignificant at 5% *% gignificant at 1%

69



70

values, the correlaticn with volume of fruit alone differed

significantly under healthy and infected conditions.

3. Plant height.

Undexr healthy condition, plant height had significant

- positive correlation with number of fruits per plant days to
final harvest, and volume of fruit. Under infected
condition, plant height had significant positive correlation
with days to final harvest, number of fruits per plant and
welght of fruits per plant., None of the correlationé

differed significantly under healthy and infected conditions,

4, Number of fruits per plant.

Nunber Of fruits per plant had signi flcant positive
correlation with days to final harvast, plant height, weight
of frults per plant and weight/volume ratio under healthy
condition. It also had significant negative correlation with

days to first harvest. Under infected condition, it had
.sigﬁificant positive correlation only with plant height,
among the significant values, the correlations between number
Oof frults per plant and weight of fruits per plant differed
significantly, under healthy and infected conditions,

S. Weight of fruits per pPlant.

Under healthy condition, weight of fruits per plant

had significant positive correlation wlth days to final harvest,
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number of fruits per plant, volume of frult and weight of
fruit. It had significant negative correlation with days to
first harvest. Under infected condition it had significant
positive correlation only with plant height., among the
significant values, the correlation between number of frults
per plant and weight of £ruits per plant only differed
significantly under healthy and infected conditions.

6, Volume of fruit,

Volure of fruit under healthy condition had significant
positive correlation with days %o final harvest, plant height,
welght of frults per plant, weight of frult amnd weight/volume
ratio. It had significant negative correlation with days to
first harvest. Under infected condition, volume of fruit
had significant positive correlation only with welight of
fruit., Among the significant valies, the correlation with
days to final harvest, welght of frulit and welght/volums

ratio differed significantly under healthy and infected

conditions.
7. Welight of fruit.

Under healthy condition, weight of fruit had significant
positive correlation with weight of fruits per plant, volume
fruit and weight/volume ratio. It had significant negative

correlation with number of days to first harvest. Under
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infécted condition it had significant positlve correlation
only with volume of fruit. among the significant values, the
correlations with volume of frult and weight/volume ratio
alone differed significantly.

8. Weight/volume ratio.

Under healthy condition weight/volume ratio had
signlficant positive correlation with number of fxuits per
plant, volume of fruit and welight of frult. Under infected
condition it had signiflicant negative correlation with volume
of fruit. The correlations of weight/volume ratio with volume

of fruit and weight of fruit were markedly different under
healthy and infected conditions.

c) PEC x PPL

The correlation cocefficlents among various characters
in the F, population of PPC x PPLlunder healthy and infected

conditlons are given in Teble 1l.
1. Days to first harvaét.

Under healthy condition, days to first harvest had
signi ficant negative correlation with weight of fruits per
plant only. Under infected condltion it did not have
significant correlation with any of the other characters.

There was no significant Adifference in the correlations under

healthy and infected conditions.



Table 1il.- Correlation matrix of healthy and infected F, populations of the

C€ross PPC X PPL (upper triangle for healthy and lower for

infected populationa)

Days to Days to  Plant Number Weight vVolume teight weight/
Charactars first final height of of cf o=f volumas
harvest harvaest’ fruits/ £ruits/ f£fruit fruit ratio
plant  plant
Days to £irst harvest 0.13 0.08 =015 =0.37% =026 =014 0412
Days to final harvest 0.18 0ed6a%  0,47%%  0u392% 0,17 0019  =0.02
Plent height 0407  0.003 0.30+ 0.22 0.20 0.2  0.07
Kumber of fruits/plant =0,18  0.42%+ 0.09 0.75%%  0.02 0,005 =0.03
Weight of fruite/plent =0.28  0.23 0.33%  0,73%* 0.22 0.19  0.02
voluma of fruit -0,05 0,022 0.40%* =0,10. 0.32 0.92% 9.21
Weight of fruit =0.05 0,066 0.45 #* =0.05. 0.34%  0,90u% D450%*
weight/voluze ratio -0.07 0,19 0.37% =042¢. 0416 0.03 0:17

* gignificant at 5%

*w gignificant at 1%

gL



74

2. Days to final harvest.

Number of days to final harvest under healthy condition
had significant positive correlation with plant height,
number of frults per plant and weight of fruits per plant..
Under infected condition, it had significant positive
correlation only with number of fruits per plant. The
correlations of éays to final harvest with plant height

differed significantly under healthy and infected conditlons.

3. Plant height.

Under healthy condition, plant height had significant
positive correlation with days to final harvest and nuuber
of #ruits per plant. Under infected condition it had
sigéificant positivg correlation with welght of fruits per
plant, volume of fruit,‘weight of fruit and welght/volume

ratic. But none of the correlations differed gignificantly
under healthy and infected conditions.

4. Number of fruits per plant.

Number of fruits per plant had significant positive
correlation with days to final harvest,iplant height and
welght of fruits per plant in the healéﬁy pqpulation. Under
infected condition, it had significant positive correlation
with days to final harvest and welght of fruits per plant.

But nons of the correlations differed significantly under
healthy and infected cAnAi+iAne
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S« wWeight of fruits per plant.

Weight of fruits per plant under healthy condition had
nighly significant pOSitivé correlation with number of fruits
per plant and days to £inal harvest. It had signiflcant
negative correlation with days to first harvest. Under
infected condition it had significant poslitive correlation
with plant height, number of fruits per plant and welght of
fruit. None of the correlations differed significantly
under healthy and infected conditions.

6. Volume of fruit.

Under healthy condition, volume of fruit had gsignificant
positive correlation only with waight of fruit. Under infected
condition it had significant positive correlation with plant
height and weight of fruit. The correlation of volume of
fruit with welght of fruit differed significantly under
healthy and infected conditions. Under infected condition,
the correlation was significantly higher.

7+ Welght of fruit.

Welght of fruit had significant pogitive correlation with
volume of fruit and weight/volume ratio under healthy condition,
Under infected condition, it had significant positive

correlation with plant height, weight of fruits per plant

and volume of fruit., As mentioned earlier the correlation
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between weight of fruit and volume of frult was significantly
higher under infected condition.

8. Weight/volume ratio.

Under healthy condition, weight/volume ratio had
significant positive correlation only with ﬁeight of fruit
whereas under infected condition it had significant positive
correlation only with'plant height. However, none of the
correlations differed significantly under healthy and
infected conditions.,
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DISCUSSION

The main objective of resistance breeding is the
incorporation of resistance genes for protection against pests,
dlseases and environmental stresses into the existing
cultivars (Russel, 1978). The effective execution of this
objective through conventional breeding methods is always

difficult, since the breeder has to see that he improves or
at least maintaing the important economic characters of the

crop during the breeding programme.

Bacterial wilt caused by ggeudomonés solanacearum isg

one of the devastating diseases afecting solanaceous
vegetables in the temperate, subtropical and tropical regions
of the world (Kelman, 1953). In India, this dissase is

serious on brinjal in parts of Karriataka, Rerala, Orissa,
Maharashtra, Madhya Pradesh, Blhar and West Bengal (anon.,
1974). Many of the commercial high yielding varieties are
not suitalble for cultivation in the wilt endemic areas,
because the yield loss is usually very high and at times
total. Developing high vlelding resistant varieties is the
only method for effective and economic contébl of the disease.
One of the major problems in breeding brinjal varieties
resistant to bacterial wilt is the close assoclation of
resistance with poor yield (Vijayagopal and sethumadhavan, 1973).
An essentlal prerequisite of 3 wilt resistance.breeding
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programme therefore involves an indepth study of the
relationship between resistance and fruit yield. The loss of
high yiel'ding‘genotypes in the segregating populations,

through elimination of susceptable plants, by dlsease incidence
isiikely to deféat the recombination breeding programme.

Th§ present study gxplorgé,the possibility of developing
brinjal varieties possessing resistance to bacterial wilt

and high fruit yield through evaluation of the F, pbpulations
of intervarietal crosses under healthy and infected conditions.

The results obtained are dlscussed in the following sections,

1. Pattern of variabllity in the F. popul ations

The parental varieties gnd the respective F, healthy
populations were compared to get an insight into the genetic
basls of the eight characters studied.

In all the three crosses, there were significant
differences beitween the parents with respect of days to first
harvest, suggesting the scope for variability in the Fye The
F, wmeans were more than the higher parental means in all the
three crosses. There was high variability with more than
20 percent coefficient of variation and two or three peaks in
F, distribution in gll the three crosses. This indicates
that the character is governed by major genes with longer
duration dominant over shorter duration. similar results

were reported by Gotoh (1964) in Brinjal which indicated
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four major genes contributing for duration up to £lowering.
This is also in agreement with the finding of Cheah et al.(1981)
that days to first flowering was controlled by nonadditive gene
action with late flowering partially dominant over early
flowering. However, Eldin et al. (1968) has reported partial

dominance of early flowering over late flowering.

The parents in all the three crosses differed éignificantly
with respect to number of days to final harveét; The F, means'
were beyond the upper limit of parental means in all crosses
suggesting major gene contributions for this'character.
However, the variance for this character was low in the F,
poPulaéions with coefficient of variation less than 10 percent

suggesting limitted segragation for this character.

In all the three crosses, the parents differed glgnificantly
with respect to plant height suggesting scope for variability
in the F,s. In the cross s¥=6 x PPL, the F., mean was higher

2
than the mean height of the tall parent. But in the other

two erosses the F, means were close to ths mid parental
Means suggesting polygenic inheritance. Thig is in agreement
with Vijayagopal and sethumadhavan (1973) but contrary to the

results obtained by Narayanan (1984). The latter author found
that the F, mean exceeded the parental limits.
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Mean number of fruits per plant in parents of the
crosses, SM=6 x PPL and SMI=-10 x PPL did not differ
significantly. So normally there is no scope £or genetic
variation in the F, populations of these two crosses. But
there 1s high variability in both the F, populations with
504 and 57.0 percent coefficients of variation respectively,
The apparently normal Fé distributions for these two crosses
(Flgures 8 and 13) suggest polygenic inheritance. In the
ceross PPC X PPL on the other hand, the parents differed
significantly with respect to number of fruits per plant.
Here the ¥, mean was almost the same as the mean of the
lower parent. But the F, distributicon was mostly normal
with slight gkewness to the right. Thua in this cross also
the character could be controlled by pclygenes.l The report
Oof Narayanan (1984) that the F; mean in this cross was close
to the mid parental value lendg support to the polygenic

concept.

In the cross sM<6 x PPL alone the parents differed
signiflcantly with Tegpect to weight of frults per plant,
In all the three ¥, populations, the means were lower than

the respective lower vielding parents. This suggests that

;he character is controlied by major genes. one of the F,

Means were close to the means of the high yielding common
male parent. This is contradictory to the statement of

Lal et al. (1971) thst in case of welght of fruits per plant,
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higher yield was the dominant character.

In all the three c¢rosses the pafents did not differ
significantly with raspect to volume of fruit indic;ﬁing
that there was no scope for genetic variability in the F,
populations for this character,

Parents in the ¢ross sMI~10 x PPL did not differ
significantly with regpect to wéight of fruit. In the other
two crosses, the parents differed significantly for this
character. In thess two crosses (sM=6 x PPL and PPC x PPL),
the F, means were close to the mlid parental means suggesting
polygenic inheritance for this character. sSimilar trend was
reported by Gotoh gt al. (1964) and Cheah et gl. (1981)
where they found that the fruit weight is controlled by eight

and nine genes respectively. But Narayanan (1984) found the

¥, means exceeding the parental limits,

Mean welght/volume ratio of the parents did not differ
significantly in any of the three Ccrosses, suggesting very
little scope for genatic variabllity in the I, populations,

This was reflected in the coefficlent of variation which was

very low in the three F, populations.

2. Influence of wilt incidence on F, variability.

A progranme of breeding aimed at the ipprovement of
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vield with disease resistance derives support f£row the
information on the varilabllity available for these tralts in
segregating populations. The scope for selection for
different charactekrs depends on the variability retained
after selection for resistsnce. so § knowledge of the
influence of disease incidence and cinsequent natural
selection for resistance, on the F éariability for yleld

and yleld contributing traits is very essential for further
breeding works. .

Mean number of days to first harvest was significantly
higher in all the three infected Eb populations indicating

that early bearing segregants were eliminated by disease
incidence. The varliance for this character however was not
slgnificantly altered by hatural selection for resistance
in any of the Eb Populations. Therefors, selection for

resistance has resulted in directional selection in favour of

late bearers.

Natural selection for resistance consequent to disease

incidence did not conspicuously influence the mean nuaber

Oof days to final harvest in the F, populations. But the
variance for this character was markedly increased by disease
incidence, which suggests that there is further scope for

selection in any direction in the resistant Eb popul ations,

Mean plant height in the F, populations did not

significantly change consequent t0 disease incidence indicating
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that this character is not assoclated with resistance to
bacterial wilt., But the variance for plant height was
markedly increased by disease incldence in two of the three
F, populations (sM~6 x PPL and sSMI~-10 x PPL): The F,
population of the cross PPC x PPL on the other hand exhibited
no sigﬁificant change in variance consequent to disease

incidence, indicating random selection for ﬁlant height.

Mean number of fruitsg per plant in all the three ¥,

populations was drastically reduced by disease inéidence
indicating that plants with larger number 0f fruits were
eliminated. The varlance for this character was also
markedly reduced by natural selection for resistance in all
the F, populations. F, distribution curve for the number of
frults per plant (rFigures 8, 13 & 18) showed that the number
of plants with larger number of frults were less under
infected condition than under healthy condition, The zbowve
facts indicate that selection for resistance to bacterial
wilt has lead to a directicnal selection in favour of plants

with lesser number of fruits per plant.

Mean weight of fruits per plant was also drastically
reduced by disease incidence in all the three Fb populations.
This yield feduction 1s due to the fact thét the higher
yielding plants were eliminated by selection for resistance.
The variance for yield in all the three F2 populations was

reduced by selection of resistant plants. However, in the
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cross SMI-10 x PPL this reduction was not significant. The
reduction in variance consequent to selection for resistance
indicates that disease incidence has lead to directional
selection in favour of poor ylelders. This is very clsar
from the Fé distribution graph (Figures 9, 14 and 19), which
showed more number of higher yvielding plants under healthy
condition than under infected condition. The above facts
indicate that yield'is negatively assoclated with reslstance
to bacterial wilt.

In the crosses sM~=6 x PPL and sSMI-10 x PPL the mean
volune of fruit of the E, populations was not significantly
affected by disease incidence. But in the eross PPC x PPL
the mean volume of fruilt of the Fb population was drastically
reduced by natural selection for resistance to bacterial
wilt, This 1s in agreement with the finding of Vijayagopal
and Sethumadhavan (1973), that large fruited segregants were

absent in the resistant F, population, This can be
clearly observed in the F, distribution curve of PPC x PPL
(Figure 21). Variance was significantly increased by

infection only in the F, population of sSMI-10 x PPL. The
reduction in the Fb mean of PPC x PPL indicates that natural

cedection for resistance to bacterial wilt has lead to

nonrandum selection for volume of fruit.

Mean welght of fruit in all the threes Eé populations,
was unaffected by dlsease incidence indicating that the

character is not assoclated with resistance to bacterial
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wilt, F, distribution for this character also did not

show marked change consequent to disease incidence (Flgures
12, 17 and 22), However, variance for this character was
substantially higher in two of the three F, populations
namely, SMI-10 x PPL and PPC x PPL. This may be due to

random selection for weight of fruit consequent to elimination

of susceptable plants by dilsease incidenca,

In the F, population of PPC x PPL alone the mean’ welght/
volume ratio was significantly reduced by disease incidence
whereas in the other two ¥, populations the means were
mostly unchanged indicating that welght/volume ratio does
not have much relation with resistance to bacterial wilt.
Variance for this character was significantly increased by
infection in the Fé populations of SM~6 x PPL and SMI~10 x PPL,

suggesting that disease incidence has lead to random selection
for this character.

3. Correlation studies and the infiuence of selection for

resistance on character agssociationg.
m

Association of yield contributing traits and the
influence of selection for resistance on this assoclation
were studied by estimating slmple correlation coefficients
arong the eight characters under healthy =nd infected

conditions, in all the three F, populations.
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Rumber of days to first harvest had significant negative
correlation with yield under heglthy condition in all the
three F, populations, similar reports were made by Singh
(1974) and Eldin et al. (1967). It also had significant
nega?ive correlation with plant height, number of f£ruits per

plant, weight of fruit and volume of frult in two of the
three F, popul ations.

In ths F2 populations 6f SMI~10 x PPL and PPC x PPL,
number of dgys to final harvest had significant positive
correlation with plant height, number of fruits per plant
anc weight of fruits per plant. It had significant positive
correlation with volume of £ruit in the cross sMI-10 x PPL

and with welght of fruit in the cross PPC x PPL.: i..

Plant helght had significant positive correlation with
nambexr of frults per plant in all the three F, populations.

It had significant positive correlation with welght of fruits
per plant in the F, population of SM~6 x PPL. This is in
agreement with the finding of sinha (1983), but not with that
of Eldin et al. (1967) that the short plant is positively
correlated with high yielding ability. Plant height had
significant positive correlation with volume of fruit in two

of the three F, populations,

Number of f£rults per plant had highly significant
postive correlation with weight of fruits per plant in

all the three F, populations. similar reports were made
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by singh {1974), Hiremath and Rao (1975), sinha (1983) and

Mak and Vijiarungam (1980). This suggests that number of
fruits per plant contributes sizably to fruit yleld im

brinjal. It also had signiflcant positive correlatlions
with welght and volume 0f fruit in ons-F, population. The
positive correlation of number of frults per plant with

welght of fruit was reported by Mak and Vijlarungam (1980)
also.

Weight of fruits per plant had significant positive
correlation with fruit weight in two of the three F, populations.
:similar reports verc made by Sinh (1974) and Mak and
vijiarungam (1980). It also had significanit positive
correl ation with volume of fruit in the F, of the cross,

SMI~10 x PPL.

Between welght and volume of fruit there was significant

positive correlation in all the three F, populations.

Estimation of the correlation coefficients in the
infected F, popul ations, revealed certalin changes in the
assoclation of yleld contrimting traits conseguent to
selection for reslistance. In the F, population of sM=6 X PPL,
' the correlation coefficients of number of days to first
harvest with plant height and number of fruits per plant
were congpicuously altered by disease incldence. Under

healthy condition, the correlation coafficients were neggtive
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but under infected condition the coefficients were positive,
In the Fo infected populations, the negative correlation of
number of days to first harvest with weight of fruits per
plant and volume of fruit were also conspecuously reduced,
These changes create difficulties in the selaction of early
plants with high yield from among the resistant F

2
recombinants.

The positive correlation of number of days to final
harvest with plant height in the F, healthy population of
SM-6 x PPL was altered as significant negative correlation
under infected condition. In the.F2 population of sMi~10 x PPL,
the positive correlation of number of days to final harvest
with volume of fruit was markedly reduced and bacome negative
under infected condition. The mean number of days to final
harvest was not consplcuously affected by infection,
However, due to the change in the association of this character
with other yiela contributing characters, it appeares to be

indirectly associated with resistance to bacterial wilt,

The significant positive correlation of plant height
with weight of fruitg per plant in the F, population of
SM=-6 x’PPL wag reduced significantly and became nonaignificant
consequent to wilt incidence. This selection for vield based
on plant height becomes impossible, though the mean plant
height remained unaltered ingplte of disease incldence,
Significant positive correlation of welght of fruits per
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plant with number of fruilts per plant increased by diseasze
incidence in the F pgpulation of sM~6 x PPL, but decreased,
conspicuocusly in the F2 population of SMI-ld x PPL. This
difference might be due to differences ln the ganetic make
up of the rasistant F, segregants in the two populations.
However, the close association of these characters with

resistance to bacterlal wilt has been better emphasised.

Thus in' general, the present study has indicated a qhange
in the mean variability and associlation of the majdr vield
contributing characters, due to natural selection for
resistance consequent to disease incldence. Resgistance to
bacterial wilt has been associated with all the yield
contributing characters in one way or the other, either
directly or indirectly. It was seen that infection has
eliminated the early bearing plants, with large number of fruits
per plant and high yield. This has altered the association
between the different yleld contributing characters, thus
creating problems in the identification and selection of
reslstant plants with high yield potential and other cherished
agronomic characters. So indiscriminate selection for
resistance to bacterial wilt alone in the F, recombinants will
not lead to the development of high yielding resistant
varieties. The scope for enhancing variability in the
resistant fraction needs to be further explored., Backeross
breeding or induction of recombinations through matagenic

treatments could probably provide a solution.,
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SUMMARY

Bacterial wilt caused by Pseudomonss solonacearum

is a great menace to brimjal cultivation in the tropics.
most of the commercial varieties being susceptible are
not sultable for cultivation because, the yleld loases
consequent to wilt incidence are ususlly very high and
at times total. Resistance igs the only effegtive means
of conﬁrolling this disaase. But previous reports have
shown association of poor yield and wilt resistance. The
present lnvestigation was undertaken to axplore the
possibility of developing brinjal varleties possessing
reslstance to bacterial wilt and high yield through
evaluation and selection in the F, of inter varietal crosses,

between resistant and high yielding varietiesg.

Seeds obtained by crossing each of the three bacterial
wilt resistant brinjal varieties sSM=6, SMI-10 and pusa
purple cluster with the susceptible variety Pusa Purle Long
as the pollen parent, were sown. The.selfed seads of these
Fls were collected and sown along with geeds from the four
parental varietlies in a RED with four replications. The
natural incidence of bacterial wilt eliminated the

susceptable segragants from the F, populations. Obsgervations

were made on the surviving resistant plants of the Fy8
and the varieties. The same experiment was'repeatad under
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healthy condition by raisinrg plants in pots filled with
sterilised soil,

The.characters studied were, number qf days to f£irst
harvest, numbsr of days to f£inal harvest, plant height,
number of fuits per plant, weight Of fruits per_plant.
volume of fruit, wight of fruit and we;ght(vblume ratio.
The data collected ware analysed_using the procedure of
analysis of covariance. Menns and variances for each

character were Calculated and the corre1ation coefficients
estimated.

The study of F, Vvarlabllity for each character under
heglthy condition gave an idea about the mode oflinheritance
of the character. Plant height number of fruits per plant
and welght of fruit were found o be under polygenic control,
Rumber of days to firat harvest and number of days to f£inal
harvest were controlleq by major genes, with late bearing
dominant over early. weight of fruits per plant éas also

controlled by major genes with low Yielding character as
dominant,

Comparison of means znd variances under healthy and
infacted conditions gave an insight into the influence of
selection on the expresgsion of these characters. wNatural
selection for resistance eliminated the early bearers and

lead to directional selection in f£avour of late‘bearers.
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Mumber of days to final harvest, plant height and weight

of fruit wers not conspicously influenced. Number of fruits
per plant and welght of fruits per plant were drastically
influenced by disease incidence leading to directional
selection in favour of poor yielders. In one of the three
crosses, the mean volume of ffuit was conspicouéiy reduded
by selection for resistance. Mean weigﬁt/volume.ratio al so

4

was reduced markedly in only one of the three Crossas.

Correlation studies indlcated the association of
charécteré and the change in association brought about by
selectlon for resistance. Yield was found to be negaﬁively
corralated with days to first harvest andlpositively with
plant height number of fruits per plant, weight of fruit
and days to firal harvest under healthy condition. Other
more conspicious posltive correlations were between plant
height and number of fruits per plant, and batween weight
and volume of fruit. Numberof fruits per plant also had
conspicous positive correlation with weight and volume of
fruit. Number of days to first harVeatlhad significant
negative correlation with plant height, number of fruits
per plant, weight of fruit and wolume of fruit in two of
the three Py populationsa

The negative correlétion'of number of days to first

harvest with plant height and number of fruits per plant
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were altered as positive correlations consequent to disease
incidehée, thisléfeating difficultiés in the se;ectioq of
eafly ﬁlénts with more number of frults ffom the resigtant
F, recombinants. Even though the meanrnumbgf of days to
final harveét Gas hot éonspicuéusly affectad by.diaaase
1ncidéncé, the associatioﬁ of this character with other
vield contributing characters was c¢onsplcuously changed,
indicating ;tsﬂindirect associgtion with resistance to
bacterial wilt. siﬁilarly, the positive correlation Of
vield with plant height was significantly reduced
consequent to disease incidence even though plant height

as such was not affected, Thus selection for yield based
on plant height 1s impossible in the resistant segregants.
The positlive correlation between yleld and number of fruits
per plant was also changed markedly by selection for

- reglstance.

The yleld and yield contributing characters are thus
indirectly or directly associated with bacteriallwilt
resistance. S0 the posibllity of developing a high
yielding resistant variety by selection in the early
segragants is very little. Many denotypes with favourable
agronomic characters will have to be sacrifised in the
process of selection for regsistance., The scope for enhancing
variability in the resistant factor needs to be further
explored. Back cross breeding or induction of recombinations

through mutagenic treatments could probably provide a solution,



REFERENCES



REFERENCES

*anonymous (1962). Bacterial wilt resistant egg plant
varleties. Mon. Bull U.P. Coll, Agri.
Lagungu 3; (6) 11 -4,

*anonymous (1974). Scientific report of Central potato
Research Institute for the triennium 1971-73:
120"125 [

anonymous (1980). Research Report of the Kerala agricultural
University for the year 1979-80, Vellanikkara
pPp. 401,

Borikar, S.T., Makne, V.G. and Ralkarni, U.G. (1981). Note
on diallel analysis in brinjal. Indian J. agric.
_S_c_ioo é; (1)3 51 - 520

Chadha, M.L. and Paul, B. (1984)., Genetic variability and
correlation studles in egg plant (S. melongena).
Indian J. Hort., 41 (4): 101 - 107.

Cheah, C.H., Kwan, K.H. and Murmala, M.D. Noor. {1981).
Genetics of brinjal (solanum melongena L.).
Abstract. In Fourth International SABRRAC
Congress. Plant Breeding Abstracts 53(4): 323,

Daly, P. (1970). search for an egg plant varlety tolerant
Cof Pseudomonas solamacearum. Proceedings of the
7th annual meeting of CFCs, 113 -~ 132,

Daly, P. (1972). Research carried out at IRAT, Martinique
with a8 view to breeding an aubergine variety
tolerant to Pseudomonas Solamacearum., Agron.
Trop. 27 (4): 462 - 472,




Daly, P. (1973). Obtalining a new egg plant variety which is
tolérant to Psuedomonas solanacearum AGIroOn.
Trop., gg (1)3 23 ""270

Das, C.R. and Chattopadhyay, S.B. (1955). Bacterlal wilt
in egg plant. Indian Phytopath., 8: 130 - 135.

Das, M.N. and Giri, N.C. (1979). Design and analysis of

experiments. Wiley Eastern Limited, New Delhi,
pp. 263 - 265,

Dhesi, MN.S., Nandpuri, K.S. and Dhaliwal, C.sS. (1964).
Herltability of some characters in brinjal.
- Indian, _Q'.‘Génet. E;o 'B_'r-; gg‘ 286 = 287.

Dixit, J., Dudi, B.S., Pratap, P.S. and Bhutani, R.D. (1984).
Gene action for yield characters in egg plant,
- Indian J. agric. sci., 54 (7): 557 - 559

*zldin, S.A.B. (1967). .Tﬁe inheritance of certain

quantltative characters in egg plant. Diss.
abstr., 28: 67-9781, 491,

Eldin; SeAeBay Blac?;hurst, H.T. and Perry, Belde (1968).
The inheritance of certain quantltative

characters in egg plant (Sclanum melongena L.).
Proc. Amer. soc. Hort., sci., 22: 490 - 497,

Emplg, L.T., Calub, H.P., Katigbak, M.M. and Deanon, J.R.

(1962), screeming tomato, egg plant and pepper
varieties and strains for bacterial wilt

(Pseudomonas solanacearum) resistance,
PhilliEEo agric” ég: 303 - 314,



: 1i1 :

Flisher, Re.A. and Yates, F. (1965), statistical tables for

biologlcal, agricultural and@ Medical Research,
Edinturough Oliver and Boyal ltd.

-

French, E.R. and sequerlia, L, (1970). sStrains Pseudomonas
gsolanacearum from Central and south America, a
comparative study. Phytopath., 6Q= 506 - 512,

Gi1ll, H.S., Arora, R.S. and Pachauri, D.C. (1976).
Inheritance of quantitative characters in eqgg
plant, IXIndian J. agric. sci., 46 (10): 484-490,

Gopimony, R. (1968). study on the Fy hybrids between

and wild brinjal varieties. M,sc.(Ag.) Thesise,
University of Kerala, unpub,

Gopimony, R. (1983). Genetic studies in brinjsl with
relation to becterial wilt resistance., FPh.D.
thesis, Kerala Agricultural University, unpub.

Gopimony, R. and George, M.K., (1979). screening brinjal
varieties for wilt resistance. 2gric. Res. J.
Kerala, 17 (1)3 7 - 10.

Gopimony, R. and Steenivasan, K. (1970)., studies on brinjal
hybridisation. T. Feature Fl hybrids between

cultivated and wild brinjals Agric. Res. J. Kerala,
=83.3 101 - 1051

*eotoh, K, (1964). Genetic studies on egg plant,

investigations regarding the degree of heritabllity
and number of effective factors.

Jgoi En Genet.'
283 89 ~ 97,



: iv @

Gowda, M.V.D. (1977). Genic analysis of yield and yleld
components in brinjal (Solanum melongepna L.)

E!Sore go griCO _SC_.icc ;; (3)= 4260

Gowda, T.K.S., shetty, K.S., Balasubramanya, R.H.,
Shetty, K.P.V. and Pattil, R.B. (1974).
studles on the bacterial wilt of solanaceous
crops caused by Pseudomonas solanacearum E.F.
smith in the wilt sick soil. Mysore J. agric.
sci., 8 (4): 560-566,

Hiremath, K.G. and Rao, M.R.G. (1974). Genetlc variability
and correlation studies in Solanum melongena.

MYSOI‘Q _J:. agric. SCio’ g (2): 197 - 202.

Hussain, A. and Kelman, A. (1958). Relation of slime
production to mechanism of wilting and
pathogenicity of Pssudomonas sol anacearum

Phytopath., 48: 155 - 65,

*Jenkins, S.F. Jr. (1974). Interaction of Pseudomonas
S0l anacearum and Meloidogyne incognita on
bacterial wilt resistant =and susceptible
cultivars of egg plant, Proc. 2mer, Phytopath.
Soc., 1974: 169 - 70.

*Jonas, Le.R., Johnson, J. and Dickson, J.G., (1926).
Wisconsin studies upon the relation of soil
temperature to plant diseases. Wisc. Agri.
Expt. stat. Res. Bull., 71: 129 - 40.

Kau (1986). Package of Practices Recomendations 1986,
Extension Division, Mannuthy, Trichur, Kerala,
India,



T v

*Kelman, A. (1953). The bacterial wilt caused by Psuedomonas
Solanacearun, Norxth Carolina Agriec. Expt. Stat.
Tech., Bull., 99: 194 - 197.

Khan, N.A.A. (1974). studies on Pseudomonas solanacearum
E.F. Smith causing wilt of brinjal, potato and
tomato in Mysore state. Mysore J. agric. sci.,
8 (3): 477 - 478,

*Rancide, K, (1953). studles on bacterial wilt of egg plants I.
' Varietal differences.of hosts in reaction to the
causal bacterla. ann. Phytopath. Soc. Japan, }7:
133 =~ 136,

Ririyvzma, T. (1975). Testing methods for breeding disease
resistant vegetables in Jazpan. JARQ, g (2):
96 -~ 100. ' '

* Lal, S., Pathak, M. and singh, H.W. (1971). Study of
variation in agronomic traits through a 7 variety
diallel of brinjal. Paper presented to the
All India Co-~ordinated vegetable workshop held
at IART, New Delhi, |

Mak, C. and Vijiarungam, A.F. (1980). Variability in
bacterial wilt resigtance and interrelationships
of some chracteristics of brinjal (sSolanum
melongena L.). SARBRAO J., 12 (1): 65 - 73,

Narayanan, K.K. (1984), Evaluation of intervarietal
hybrids of brinjsl for yield and reslstance +o
bacterial wilt. M.Sc. (Ag.) Thesis, Karalgy,
agricultural Uﬁiﬁersity un pub,




s vl o

Nesmth; WeCe and Jenkins' Se«F. Jr,. (1979)0 A selective
medium for the isolation and quantification of

Pseudomonas solgnaceurum from'soil. Phxtopéth..
63 (2): 182 - 185,

Nilesan, L.W. (1956). Evaluation of Irish Potatoes for
resistance of Pseudomonas §olanacearum,
Phytopath.; 45 (1) 6 - 33,

*Nolla, J.A.B. (1931). sStudies on the bacterial wilt of the
solanaceae in Puerto Rlico. Puerto Rico DEepa
agric. J., 15: 287 - 308,

* Park, M. and Fernande, M., (1940). A variety of brinjal

(solanum melongena L.) resistant to bacterial
wilt. Trop. agric,., 94: 19 - 21,

Panse, V.G and sukatme, P,V, (1957). Statlistical Methods for
Agricultural wWorkers, ICAR, New Delhi, 109 -~ 113,

Peter, K.V. and singh, R,D. (1973). Diallel analysis of

econcmic traits in brinjal. Indian J. agric.
SCiof é___B_' (5)3 452 = 455.

Rao, G.R. and anilkumar, (1980)., Scme Observations on

interspecific hybrids of Solanum melongena L, Proc,
Indian acad. sci. (Plant Sci.), 89 (2): 117 - 121,

Rao, M.V.B. and sohi, H.s. (1977). Control of bacterial wilt
in brinjal. Indian Horticulture, 22 (1): 309 ~ 311,

Rao, M,V.B., sohi, H€,s8. and Vijay; B.P. (1976). Reaction of
some varleties of brinjal to Pgeudomonas
Solanacearum. Veg. Sci., 3 (1): 61 - 64.




: vilil :

*Rathaiah, Y. (1983). Yield and reaction to fruit rot,
bacterial wilt and Cercospora leaf spot of
chilli cultivars. J. Research gggam agrice
Universlity. |

* *Rogue, A. (1941). £gg plants reslstant to bacéerial wilt,
Puerto Rico Univ. 2Agric. Expt. Sta. Ann. Rept.

for 1935 = 40, 47 = 48.

Russel, G.E. (1978)., Plant Breeding for pest and Disease
Resistance. Butter worths, London, pp: 485.-

Salehuzzaman, M and Alam, M.S. (1983). Genetic analysis
of yleld and it's components in the egg plant.
SABRAO J., 15 (1)s 11 - 15.
o=
*Salimath, S.B. (1981)., Diallel analysis of yleld and yield

components in brinjal (Solanum melongena L.).
Abstract. Thesis Abstracts 7 (1)s 2 = 3.

Saxena, H.C. and surendran, P.U. (1973), statistical
inference s, Chand & Co., (P) Ltd. New Delhi,
ppi 639 ~ 76,

Sheela, K.B., Gopalakrlshnan, P.K. and Peter, K.V. (1984)
Resistance to bacterial wilt in a set of egg
plant breeding lines, Indian. Jo agric. Sci.,
54 (6): 457 - 460.

Shekhawat, G.S., Ssingh, R. and Kishore, V. {1978).
Distribution of bacterial wilt and races and
blotypes of pathogen in India. J. Indian Potato
Assocs, p (3): 155 - 165,




: viii

sldhvu, A.S., Bhutani, R.D. and singh, K. (1980). Genetics
of yield components in brinjal. (sSolanum melongena L.
Haryana J. Horte. Sci., 8 (3/4): 160 - 164,

singh, H.N., singh, s.N. -and Mital, R.K. (1974). Heterosis in
brinja.lo Indian g. Genet. 2-1;. Breed.., :::33 A: 145-147.

gingh, S.N., singh, H.N. and Azarika, M.H. (1979) Fractional
dlallel analysis of some cuantitative characters
in brinjal. Acta Horticultuwas 93 : 307 - 316.

gingh, S.N., Singh, N.D. and Azarika, G.N. (1982). A note on
degree of dominence and parental mean performance
in brinjal S. melongena. Haryana J. Hoxrtic. sci.,
21 (5): 146 - 148,

sinha, s.K. (1983), Path coefficient analysis £or some

quantitative characters in brinjal (S. melongena).
Madras. agric. J. 70 (6): 351 = 354,

Sitaramaiah, Koo Singh; RoeSos Vist-!akarTGa, S« and D\lbey, Ge Se
(1981). Brinjal cultivars resistant to

Pseudomonas wilt. Indian Phytopath., 34 (1): 113.

Sreenivasan, K., Goplimony, R., Swaminathan, 4. and Pillai, P.X.
(1969). On the resistance of a wild brinjal
variety to bacterial wilt. Agric. Res. J. Kerala.

7 (1): 39 -~ 40,

srivastava, L.S. and Sachan, S.C.P. (1973). Correlation

coefficient and path analysis in brinjal. Indian
J. agric. sci., 43 (7): 673 -~ 675,




s ix ¢

suzuki, I., Sugahara, Y., Koteni, A., Todaka, S. and
shimada, H, (1567). Studies on breeding egg plant
and tomato for resistance tc Pseudomonas

solanacearum. I. Investigation on methods for
evaluating resistance and on sources ©0f resistance
for breeding. Plant Breeding abstracts,

37 (3): 5225,

Swaminathan, M. and Sreenivasan, K. (1971). Studles brinjal
hybridisation-1I. Transference of badgterial wilt
resistance from a wild brinjal variety to
cultivated brinjal varietles Agric. Res. J. Kerala,
9 (1): 11 - 13.

*Toarder, O.l., Islam, O.N., Salehuzzaman, M. and Alam, M.S.
(1981) . Inheritance of some quantitative
characters in egg plant (solamum melongena L.)
Genetigca Polonica 23 (1): 91 - 102,

vijayagopal, P.D. and sethumadhavan, P. (1973). Studies on
intervarietal hybrids of Solanum melcongena L.
agric. Res. J. Kerala. 11 (1): 43 - 46,

*Yolln, R.B. and Ramosh, (1981), The association of brown
root rot resistance with yleld components and
root weight among tomato selections grown in
infested and non infected soil in Dade country
Florida. Proceedings of the Florida state
horticultural society 1980, 23: 224 - 226,

Wager, V.a. (1946). £Egg plants resistant to bacterial wilt.
Farming in south Africa, 21: 410 - 412,




Wallls, F.M. and Truter, S.J. (1978). Histopathology of
Tomato plants infected with Pgeudomonas solanacearunm
with emphasis on ultrastructures. Physiol.
plant pathol., 13 (3): 307 ~ 317. |

Winstead, N.N. and Relhan. A. (1952), Inoculation
techniques for evaluating resistance to

Pgeudomonas solanacearum. Phytopath., 42 (11):
628 - 634,

Yamakawa, K. (1976). Breeding for disease resistance of

vegetable c¢rops in Japan~solanaceae. JARQ,
10 (4): 187 - 192,

* Orlginals not seen



GENE RECOMBINATION FOR RESISTANCE
TO BACTERIAL WILT AND
YIELD COMPONENTS IN BRINJAL

BY
JAYALEKSHMY, V. G.

ABSTRACT OF A THESIS

SUBMITTED IN PARTIAL FULFILMENT OF THE
REQUIREMENT FOR THE DEGREE OF
MASTER OF-SCIENCE IN AGRICULTURE
FACULTY OF AGRICULTURE
KERALA AGRICULTURAL UNIVERSITY

DEPARTMENT OF PLANT BREEDING
COLLEGE OF AGRICULTURE
VELLAYANI, TRIVANDRUM

1988



ABSTRACT

Brinjal (solanum melongena) is an important vegetable
crop of Indla, 1It's cultivation is threatened by the
bacterial wilt disease caused by Psuedomiinas solanacearum

in many places.‘ The cultivation of realstant high

yielding varietles is the cnly effective method of
controlling the disease. But the assocation of bacterial
wilt resistance with poor yield has obstructed onventional
breeding approaches aimed at deriving useful recombiuation-.
The present study explores the possibility of develqging a
registant high ?ielding variety by selection in the

segragating generation of inter varietal crosses.

‘The E& placts of the crosses between tﬁree resistant
varieties, SM~6, SMI-10 and Pusa purple cluster with the
susceptable variety Pusa purple long as the mals parent, were
selfed. The seeds were sown and seedlings raised under two
environments. (1) In the field whare there is chance for
natural incidence of bacterial wilt, (2) In pots with
sterilised soil under healthy conditios. In both the
experiments, mean, variance and correlation coefficients of

vield and yisld contrihuting characters were estimated.

Study of F, variability hag revealed that, the characters
plant height number of fruits per plant and waight of fruit



are governed by polygenes. The characters, number of Qays

to first harvest, number of days to flnal harvest and weight
of fruits per plant were governsd by major genes with late
bearing and low yleld dominant over early beafingﬂand high
yleld regpectively. Conmparison of means and ﬁariances under
healthy ana infected condition gave an insight ;nto the
influence of selection on the expression of thesé characters.
Natural selection for reslstance eliminated the early bearers
and high ylelders leading to directional salectiﬁn in £avour

of late bearers and poor yieldrs.

Correlation studies indicated the association of
characters and the change in associatioh’brought hy-selection
for resistance. Yleld was found to be negatively correlated
with days to first harvest and positiyely with plant helght,
number of frults per plant, mean welght of fruié,and days to
final harvest, under healthy condition.

The results is general showed that natural éelection for
resistance has eliminated the early bearing plants with
larger number of fruits per plant and high yield. This has
altered the association between the different yileld -
contributing charscters thus making difficult the:recovery
of plants with high yleld and other favourable characters
in the resistant F, fraction. All the vield contributing

characters are associated with bacterial wilt resistance



either directly or indirectly. Selection for resistant
types in the Fo will therefore lead to the loss Of many

high yielding genotypes. The scope for enhancing
variability in the resistant fraction needs to be explored.

Back cross breeding or induction of recombinations through

mutsgenic treatments could probably provide a solution



