BACTERIAL WILT RESISTANCE AND YIELD
IN BRINJAL (Solanum melongena L.)

BY

P. K. SINGH

THESIS

submitted in partial fulfilment of the
requirement for the degree of

Boctor of Philosophy in Borticulture

Faculty of Agriculture
Kerala Agricultural University

DEPARTMENT OF OLERICULTURE

COLLEGE OF HORTICULTURE

VELLANIKKARA, THRISSUR - 680 654

1986



DECLARATION

I hereby declare that the thesis entitled "Bacterial wilt resistance
and yield in brinjal (Solanum melongena L.)" is a bonafide record of research
work done by me during the course of research and that the thesis has not previously
formed the basis for the award to me of any degree, diploma, fellowship, associate-

ship or other similar title of any ‘o-ther ‘t'mivell'sity or society.

Vellanikkara S o
PAN M KUMAR SINGH



CERTIFICATE

Certified that the thesis entitled "Bacterial wilt resistance and yield
in brinjal (Solanum melongena L.)" is a record of research work done indepen-
dently by Sri.Pancham Kumar Singh under my guidance and supervision and
that it has not previously formed the basis for the award of any degree, fellowship

or associateship to him.

Dr.T.R.Gopalakrishnan

Chairman

Advisory Committee

Associate Professor

Vellanikkara Kerala Horticultural Development Programme
Vellanikkara



CERTIFICATE

We, the undersigned members of the Advisory Committee of
Sri.Pancham Kumar Singh, a candidate for the degree of Doctor of Philosophy
in Horticulture, agree that the thesis entitled ‘Bacterial wilt resistance and yield
in brinjal (Solanum melongena L.)’ may be submitted by Sri.Pancham Kumar
Singh, in partial fulfilment of the requirement, for the degree.

Dr.T.R.Gopalakrishnan
Chairman, Advisory Committee
Associate Professor
Kerala Horticulture Development Programme

Vellanikkara
r.S.Rajan |/ ' Dr.S.N evi.
Professor and Head i/c Assistant Professor
Deptartment of Olericulture Department of Olericulture
College of Horticulture College of Horticulture
Vellanikkara Vellanikkara

})% - {Z Qo SR

= A\
Sri.V.K.G.Unnithan r.Sally K. Mathew

Associate Professor Associate Professor
Department of Agricultural Statistics All India Co-ordinated Vegetable
College of Horticulture Improvement Project
Vellanikkara Vellanikkara

EXTERNAL EXAMINER



ACKNOWLEDGEMENT

It is with great pleasure and gratitude that I remember the whole-hearted
co-operationa and help offered to me by all my teachers and friends for the

successful completion of this research work.

I wish to place on record my profound gratitude and indebtedness to
Dr.T.R.Gopalakrishnan, Chairman of the Advisory Committee, Associate
Professor, Kerala Horticulture Development Programme, Vellanikkara for his
valuable guidance, critical suggestions and constant encouragement throughout the
investigation and preparation of the thesis. | really consider it my greatest fortune in

having his guidance for my research work.

I wish to express my sincere gratitude to Dr.S.Rajan, Professor and
Head i/c, Department of Olericulture, College of Horticulture and member of
Advisory Committee for the valuable suggestions, constructive criticism and help
rendered by him for the completion of the research programme and preparation of

manuscript.

I am extremely thankful to Dr.S.Nirmala Devi, Assistant Professor,
Department of Olericulture and Dr.Sally K. Mathew, Associate Professor,
College of Horticulture, members of my advisory committee for the critical analysis

of the manuscript and constructive suggestions for its improvement.

I express my gratitude to Sri.V.K.G. Unnithan, Associate Professor,
Department of Agricultural Statistics, College of Horticulture and member of my
advisory committee for his valuable help and guidance in the statistical analysis in

the data.



I am deeply indebted to Dr.A.l.Jose, Associate Dean, College of Horti-
culture and Dr.C.C.Abraham, former Associate Dean, College of Horticulture for

rendering their full support and blessings to complete the research work in time.

I express my gratitude to Dr.S.Ramachandran Nair, General
Coordinator, K.H.D.P. for his full support and blessings to complete the research

work.

I express my gratitude to Dr.N.K.Vijayakumar, Associate Professor and
Dr.Luckins C. Babu, Associate Professor, College of Forestry for rendering their

help in anatomical studies and moral support throughout the research work.

I express my gratitude to all the teachers and staff members of the
Department of Olericulture and K.H.D.P., Vellanikkara for the help and co-

operation rendered during the course of research work.

I am greatly thankful to Dr.V.S.Devadas, Assistant Professor,
K.H.D.P., Vellanikkara for his immense help during the various phases of my

research work.

I express my gratitude to Dr.Augustin Antony, Assistant Professor,
Biochemistry, AICRP on Medicinal and Aromatic Plants, College of Horticulture

for rendering his help and guidance during the chemical analysis.

I express my gratitude to Dr.P.K.Rajeevan, Professor and Head i/c,
Department of Pomology and Floriculture and Dr.R.Keshavachandran, Assistant
Professor, Department of Plantation Crops, College of Horticulture for the help

rendered in photographic works.



The help of Mr.P.K.Velayudhan, Artist, Ms.Bindu,S. and Mrs.Sathya

Varma in the preparation of illustrations is also acknowledged.

I am also thankful to Sri.C.B.Sugathan, Farm Supervisor for help in

allotting the labourers in time.

I acknowledge the help rendered by Sri.Jaylani, Casual Labourer during
the field work.

I am thankful to Sri.Joy, K.A. for the prompt and neat typing.

I sincerely acknowledge the help rendered by all my friends during the

course of my research work and preparation of my thesis.

Finally, I bow my head before the Soil of Kerala and Almighty for His

grace in providing me with health and strength even during some difficult periods.

Q:\ ‘
PANCHAM KUMAR SINGH



11
11
v

VI

CONTENTS

INTRODUCTION

REVIEW OF LITERATURE
MATERIALS AND METHODS
RESULTS

DISCUSSION .

SUMMARY

REFERENCES

APPENDICES

ABSTRACT

Page No.

35
55
142
168

i = xxi



Table No.

10

11

12

13

LIST OF TABLES
Title

Brinjal varieties found adaptable during All India Co-
ordinated Vegetable Improvement Project evaluations at
Vellanikkara centre

Bacterial wilt resistant brinjal varieties/F | hybrids/Solanum
sp ‘

Heterosis for different characters in brinjal

Morphological description of selected parents for hybridisa-
tion programme

Source and morphological description for vegetative
Characters in 78 brinjal accessions during the preliminary
evaluation (July 1994-February 1995)

Morphological description for flower and fruit characters in
78 brinjal accessions during the preliminary evaluation (J uly
1994-February 1995)

Coefficients of variation, heritabili't}; and genetic advance
for quantitative characters during the preliminary evalua-
tion

Quantitative characters of the 78 brinjal accessions during
the preliminary evaluation (July 1994-February 1995)

Bacterial wilt incidence in 78 brinjal accessions during the
preliminary evaluation (July 1994-February 1995)

Vegetative characters of 15 short duration brinjal accessions
(March-October 1995)

Vegetative characters of 10 long duration brinjal accessions
(March-November 1995)

Earliness and duration of 15 short duration brinjal
accessions (March-October 1995)

Earliness and duration of 10 long duration brinjal accessions
(March-November 1995)

Page No.

16

26

44

56

60

65

66

78

79

82

84



14

15

16

17

18

19

20

21

22

23

24

25

26

27

Yield and fruit characters of 15 short duration brinjal
accessions (March-October 1995)

Yield and fruit characters of 10 long duration brinjal
accessions (March-November 1995)

Incidence of jassids in short duration and long duration
brinjal accessions (March-November 1995)

Incidence of bacterial wilt in short duration and long
duration brinjal accessions (March-November 1995)

Total phenol and O.D. phenol contents in the roots and
leaves of brinjal plants at 60 DAP (March-November
1995)

Mean performance of 11 parents and 9 F hybrids and
extent of heterosis for plant height in E)rinjal during
Novmber 1995-June 1996

Mean performance of 11 parents and 9 F hybrids and
extent of heterosis for plant spread in !)rinjal during
November 1995-June 1996

Mean performance of 11 parents and 9 F hybrids and

extent of heterosis for leaf length in rinjal during
November 1995-June 1996

Mean performance of 11 parents and 9 F; hybrids and
extent of heterosis for leaf width in brinjal during November
1995-June 1996

Mean performance of 11 parents and 9 F( hybrids and
extent of heterosis for earliness in brinjal during November
1995-June 1996

Mean performance of 11 parents and 9 F| hybrids and
extent of heterosis for duration and number of harvests in
brinjal during November 1995-June 1996

Mean performance of 11 parents and 9 F hybrids and
extent of heterosis for fruit characters in Lrinjal during
November 1995-June 1996

Mean performance of 11 parents and 9 f hybrids and extent
(1)5 S;gaterosis for yield in brinjal during Nlovember 1995-June

Mean values of incidence of bacterial wilt in 11 parents and
9 F| hybrids during November 1995-1996

88

89

93

95

97

99

101

102

103

105

107

108

110

111



28

29

30

31

32

33

34

35

36

37

38

39

4]

42

Percentage intensity due to jassid infestation and its
population in 11 parents and 9 F; hybrids of brinjal
(November 1995-June 1996)

Score of organoleptic test for fruits of 11 parents and 9 Fq
hybrids of brinjal

Morphological description of Surya, Composite 2, SM 116,
Annapurna and their hybrids

Morphological description of Sweetha, SM 141, SM 63 and
their hybrids

Morphological description of Arka Keshav, Composite 2,
SM 71 and their hybrids

Morphological description of SM 141, WCG(S), TGR and
their hybrids

Germination percentage of S. rorvum seeds at different days
of storage

Plant height (cm) and spread (cm) of grafted and intact
plants of brinjal (November 1995-May 1996)

Fruit length (cm) and fruit diameter (cm) for fruits of
grafted and intact plants of brinjal (November 1995-May
1996)

Fruit circumference (cm) and average fruit weight (g) for
fruits of grafted and intact plants of brinjal (November
1995-May 1996)

Number of fruits and yield per plant (g) of grafted and
intact plants of brinjal (November 1995-May 1996)

Incidence of bacterial wilt in grafted and intact plants of
brinjal (November 1995-May 1996)

Percentage intensity due to jassid infestation and its
population in grafted and intact plants of brinjal (November
1995-May 1996)

Score of organoleptic test for fruits of grafted and intact
plants

Total phenol and O.D. phenol content in the leaves of
grafted and intact plants of brinjal at 60 DAP

313

115

116

117

118

119

128

130

131

133

134

136

137

139

140



43

44

Mean and range of important quantitative characters during
the preliminary evaluation of 78 brinjal accessions

Salient features of promising brinjal hybrids

145

160



LIST OF FIGURES
Fig. No. Title
1 Wedge grafting in brinjal

2 Genotypic and phenotypic coefficients of variation for different
characters in brinjal



LIST OF PLATES

Plate No. Title

1 Solanum torvum in flowering stage

2 S. torvum seedlings

3 Wedge grafting

B Variability for fruit characters in brinjal

5 Variability for fruit characters in brinjal

6 Wilted plant at the initial flowering stage

7 Wilted plant at the post flowering stage

8 Swetha

9 Surya

10 Arka Keshav

11 BB 7

12 Annapurna

13 SM 116

14 SM 141

15 Composite 2

16 T.S. of roots of susceptible variety Pusa Kranti (M-10x7)

17 T.S. of roots of susceptible variety Pusa Kranti - cortical cells (M-45x7)
18 T.S. of roots of susceptible variety Pusa Kranti - Xylar region (M-45x7)
19 T.S. of roots of resistant variety Surya (M-10x7)
20 T.S. of roots of resistant variety Surya - Xylar region (M-45x7)

21 T.S. of roots of susceptible variety Pusa Kranti after bacteria invasion

(M-10x7)



22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37

T.S. of stem of susceptible variety Pusa Kranti showing regions from
Pith to periphery (M-10x7)

T.S. of stem of resistant variety Surya showing regions from pith to
periphery (M-10x7)

T.S. of petiole of susceptible variety Pusa Kranti (M-10x7)
T.S. of petiole of resistant variety Surya (M-5x7)
F1{ hybrid, Surya x SM 116

F1 hybrid, Arka Keshav x Composite 2

F1 hybrid, Arka Keshav x SM 71

Fy hybrid, SM 141 x TGR

Graft union in brinjal

Promising graft, BB 7

Promising graft, Pusa Kranti

Yellowing caused by jassid infestation in brinjal
Jassid infestation in grafted SM 141

High yielding F; hybrid,SM 141 x TGR

High yielding F hybrid, Arka Keshav x SM 71
High yielding F, hybrid, Surya x SM 116



_gm‘zoa( uction




INTRODUCTION

Brinjal (Solanum melongena L.) is a popular vegetable crop grown
throughout the country. India being the primary centre of origin, a wide range of
diversity this crop exists here and the wider ecological adaptability facilitated its
spread to different parts of the country. In India the present productivity of
brinjal is 13.08 t/ha with the production of 58.4 lakh tonnes from an area of 4 47
lakh hactares. Orissa, Bihar, West Bengal, Karnataka, Gujarat and Madhya Pradesh
are leading in production of brinjal in the country. Statistics indicate that the area
under brinjal in Kerala is very meagre. However, it is grown in all homesteads and
commercial cultivation is limited to certain villages in the state. The delicious

preparations made of brinjal are highly appreciated.

Kerala has a unique system of homestead farming consisting of small
operational holdings, wherein vegetable cultivation has become an integral part. In
case of brinjal, the major part of planted area is in garden lands as a part of
homestead farming system, rather than in a larger commercial scale as found in
many other states. Consumer’s preference varies with colour, shape and size of the
brinjal fruits from region to region. Nutritionally this fruit is equivalent to tomato
and is a good source of vitamin C and calcium (12 and 18 mg/100 g respectively). It
is used in ayurvedic treatments as an appetiser, aphrodisiac and cardiotonic and is

also reported to be good for diabetic patients.

The low productivity of brinjal is mainly ascribed to poor genetic stock,
lack of information on scientific package of practices and incidence of pest and

diseases like bacterial wilt, phomopsis blight, fruit and shoot borer and Jjassids.



Variability in the population is an improtant pre-requisite for the success
of any crop improvement programme. Wide range of variation existing in brinjal
offers great scope for the improvement. Exploitation of hybrid vigour has been used
as a tool for increasing productivity and is economical and feasible in brinjal since

each fruit contains large number of seeds.

The main limitation for brinjal cultivation in the traditional growing
tracts in Kerala is the incidence of bacterial wilt caused by Pseudomonas
solanacearum E.F. Smith. The warm humid tropical climate and acidic soil
conditions in Kerala favour the incidence of bacterial wilt. Crop loss upto 100 per
cent occurs due to this disease. Chemical control measures have not been successful
in controlling this disease. Therefore, cultivation of resistant varieties/hybrids is
the obvious method to tackle this problem. Incidence of jassids (Amrasca bigurtula
biguttula) is another serious problem restricting the cultivation of brinjal during
summer season in the state. Chemical control measures are practically ineffective
due to high population build up during the season. The only way of combating this

problem is cultivation of resistant varieties.

The present investigation was therefore taken up with a view of holistic

improvement of brinjal with the following objectives:

I. to identify additional bacterial wilt resistant lines with high yield and desired
plant and fruit characters,

2. to develop bacterial wilt resistant and high yielding F | hybrids differing in fruit

characters and



3. to find out high yielding, bacterial wilt and jassid resistant grafts in brinjal in
order to tackle the problems of bacterial wilt and jassids prevailing in the state

during summer months in brinjal crop.
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REVIEW OF LITERATURE

‘The’ available literature relevant to the present investigations are re-

viewed and presented under the following heads:

Performance study of brinjal in Kerala
Bacterial wilt incidence in brinjal
Jassid infestation in brinjal
Exploitation of hybrid vigour in brinjal
Grafting in vegetables

mg aw »
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Performance study of brinjal in Kerala

Attempts to identify high yielding brinjal varieties adaptable to Kerala
conditions started in 1980s. Testing of varieties or advanced cultures developed by
various research organisation under the All India Co-ordinated Vegetable
Improvement Project at Vellanikkara has helped in the identification of a number of
varieties. Brinjal varieties either resistant or moderately resistant to bacterial wilt

only have given economic yield in Kerala.

Sheela (1982) evaluated six bacterial wilt resistant brinjal lines at the
College of Horticulture, Vellanikkara and. observed maximum yield in SM 56 (2.21
kg/plant) followed by SM 72 (2.10 kg/plant) and SM 48 (1.93 kg/plant). Gopimony
(1983) from College of Agriculture, Vellayani, Thiruvananthapuram reported
highest yield of 2.49 kg/plant in White Oval followed by Pusa Purple Cluster (2.30
kg/plant), Annamalai (1.56 kg/plant), S 507 (1.44 kg/plant) and Vellayani Local



(1.32 kg/plant). Gopimony ez al. (1984) reported that the phenotypic coefficient of
variation ranged from 12.3 to 98.85 per cent being highest for total fruit yield/plant.
The genotypic coefficient of variation ranged from 10.63 to 98.20 per cent, being
highest for sihgle fruit weight. Sankar (1984) evaluated eleven genetic groups of
brinjal line SM-6 for two cycles and reported that SM 6-4 had the highest yield of
171 kg/plant in the first cycle and SM 6-7 during the second cycle (1.9 kg/plant).
Jessykutty (1985) evaluated same eleven genetic groups of brinjal fine for third and
fourth cycles. SM 6-2 has recorded the highest yield of 1.11 and 1.28 kg/plant for
third and fourth cycles respectively followed by SM 6-6 (0.97 and 1.17 kg/plant).
Thomas (1987) conducted a field trial for twc‘> seasons with six varieties and nine
hybrids. SM-6 gave the highest yield (1.01 kg/plant) during February-June 1985 and
Pusa Purple Cluster (0.78 kg/plant) during November 1985-March 1986. Among the
nine different parental and isogenic lines of brinjal, Geetha (1989) observed highest
yield in SM 6-6 (0.96 kg/plant). An ICAR adhoc scheme on "Breeding for
resistance to bacterial wilt in chilli and brinjal®, in the Kerala Agricultural
University, Vellanikkara resulted in the development of five selection in brinjal viz.,
SM 129-2, SM [21-1(S), SM 48-2, SM 141-2 and SM 141-1-1 highly promising for
fruit qualities, yield and resistance to bacterial wilt (KAU, 1989). In a trial
conducted by Varghese (1991) for four seasons, Surya registered the highest mean
yield of 1.13 kg/plant followed by SM 6-6 (0.92 kg/plant). Varma (1995) conducted
studies in 23 green fruited brinjal and reported maximum yield in SM 28] (1.85
kg/plant) and maximum number of fruits/plant in SM 132 (20.5). The earliest
flowering genotype was SM 281. She also observed high magnitude of variation
(PCV) for fruit yield/plant (59.84), total froits/plant (50.41), average fruit weight
(47.9) and percentage of productive flowers (32.99).
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A number of brinjal varieties were found adaptable during the field
evaluations of All India Co-ordinated Vegetable Improvement Project at
Vellanikkara (Table 1). The purple fruited varieties, ARU-2C (DARL, Almora),
KT-4 (IARI, Katrain) performed well during three evaluations from 1982 to 1984.
Varieties Azad Kranti, PBr 91-2, Hybrid-9, H-917, Pusa Kranti, Arka Shirish and
Pusa Purple Long did not yield at all since plants were wilted before fruiting stage.
Purple and long fruited ‘Arka Nidhi® (IIHR, Bangalore), purple and oval fruited
“Surya’, light green long and stout fruited ‘SM 141’ and white fruited ‘Swetha’ (all
from KAU, Vellanikkara), light green and striated ‘BB 44’ (OAUT, Bhubaneshwar)
outyielded all other varieties during the evaluations from 1987 to 1995. During
April-October, 1989, highest yield was obtained in Swetha (21.7 t/ha) on par with
Surya (21 t/ha). During September' 1991-March 1992, SM 141 yielded as high as
31.6 t/ha. The other promising variety Swetha also yielded above 25 t/ha during this
evaluation. During August 1994-April 1995 the Bhubaneshwar line, BB 44 recorded
maximum yield (33.74 t/ha) on par with Swetha (30.25 t/ha) and BB 60-C. Though
a high yielder BB 44 was not at all acceptable in Kerala because of the thick rind and
light green striated nature of the fruits (AICVIP, 1996).

B. Bacterial wilt incidence in brinjal

1. History and distribution of the bacterial wilt disease

Bacterial wilt caused by Pseudomonas solanacearuni E.F.Smith is one of
the most destructive plant diseases in the warm humid regions of the world. The
pathogen is known to attack a wide range of host plants. 1t attacks more than 200
plant species belonging to 33 families, Of these, family solanaceae has the largest
number of hosts (Kelman, 1953). Yaynu-Hiskias (1989) conducteq a pathogenicity



Table 1. Brinjal varieties found adaptable during All India Co-ordinated Vegetable

Improvement Project evaluations at Vellanikkara centre

Year and Season Varieties Authority
June-October 1982 Surya, ARU-2C AICVIP (1985)
August 1983- Annamalai, ARU-2C, KT4 - AICVIP (1985)
February 1984

'August-November 1984  KT-4 AICVIP (1985)

September 1987-
March 1988

July 1988-February 1989

April-October 1989

September 1991-
March 1992

October 1992-April 1993

August 1993-
January 1994

November 1993-
March 1994

October 1994-April 1995

Surya, SM 141, Arka Nidhi,
SM 141, Surya,

Arka Nidhi ~

Swetha, Surya

SM 141, Swetha,
SM 132

BB 44, Swetha
Swetha, SM 141

Swetha, Arka Nidhi, SM 141

BB 44, Swetha

AICVIP (1988)

AICVIP (1990)

AICVIP (1990)
AICVIP (1993)

AICVIP (1993)
AICVIP (1994)

AICVIP (1994)

AICVIP (1996)
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~ test with five solanaceous hosts and all isolates caused wilting in potato, brinjal and

tomato.

- The disease was first reported from Italy in 1882 (Walkar, 1952). The
disease is prevalent in the warmer parts of USA, Philippines, Indonesia, Sri Lanka
and India causing considerable damage. In India, it assumes serious proposition in
the West Coast, Central and deccan plateau of Karnataka, Kerala, Western
Maharashtra, Madhya Pradesh, Orissa, eastern plains Pf Assam, West Bengal and
Bihar on tomato, potato, brinjal and chillies (Rao, 1972; CPRI, 1974 and Shekhawat
et al., 1978). '

Rao and Sohi (1977), after conducting a survey on bacterial wilt in
brinjal, reported that incidence ranged from 15 to 60 per cent during different
seasons. Gopimony and George (1979) reported that in various districts of Kerala,
the percentage of wilt incidence was as high as 100 per cent in a f:ew improved
varieties like Arka Kusumkar and Banaras Giant whereas in local varieties this
varied from 20 to 60 per cent. Gangopadhyay (1984) reported a maximum yield loss
upto 62.5 per cent. ‘

2. Morphology and taxonomy of Pseudomonas solanacearum

As early as 1896 Smith described the disease and causal agent. Das and
Chattopadhyay (1955) were the first in India to report that the organism causing wilt
in brinjal was Pseudomonas solanacearum var. asiaticum. The bacterium is gram

negative with short rods and motile by means of polar flagella.

P. solanacearum E.F.Smith is a complex species consisting of several

races differing in many characters. Kelman (1954) distinguished two colony variants



on tetrazolium medium. One is normal or wild type which is irregularly round,
entire, white or whitish with light pink and the other is mutant or butyrous type
which is round, translucent, smooth, deep red with a narrow white bluish border. He

reported that the wild types are highly virulent and produced wilting in 14 hours.

Based on host range, pathogenicity and colony appearance on TTC
medium, Buddenhagen er al. (1962) classified P. solanacearum isolates into three
races ie. race 1, race 2 and race 3 from a wide range of hosts of Céntral and South

America,

1. Race 1 (Solanaceous strain) - wide host range, distributed throughout the low-
lands of tropics and subtropics attacking tomato, tobacco and many solanaceous
and other weeds.

2. Race 2 (Musaceous strain) - Restricted to Musa and a few perennial hosts
initially limited to American tropics and spreading to Asia.

3. Race 3 (Potato strain) - Restricted to potatb and few.alternate hosts in tropics and

sub-tropics.

Hayward (1964) took a classical bacteriological approach to classify P.
solanacearum into biotypes or biochemical types based on their ability to oxidise
various carbon sources and on other bacteriological reactions and called them as

biotype 1, biotype II, biotype III and biotype IV.

1. Biotype 1 - does not oxidise dissachaﬁdeg, sugar and
alcohols.
2. Biotype II - oxidises only dissacharides.

3. Biotype III oxidises both dissacharides and alcohols.

4. Biotype IV - oxidises only hexahydric alcohols
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In this, biotype II was potato race of Buddenhagen er al. (1962). No
such generalisation could be made in other cases. Later two new races have been
proposed; one from ormamental ginger as race 4 (Aragaki and Quinon, 1965) and
other from mulberry as race 5 (He et al., 1983).

- Cook and Séquira (1988) us.ed Restricted Fragment Length Poly-
morphism (RFLP) technique to study the relationship between biotypes I to IV of
Hayward (1964) and races 1, 2 and 3 of Buddenhagen er al. (1962). The main
conclusion was that P. solanacearum could be divided into two distinct groups.
Group 1 includes strains of race 1, biotype IiI and IV and Group II includes strains
of race 1, biotype I and races 2 and 3. In addition, they were able to distinguish
strains of the pathogen both by race and biotype. For example, race 3 strains pro-
duced a very distinct gel pattern which suggests that race 3 is a homogeneous group.
Similarly, race 2 strains fell into three distinct groups. Theése three groups
represented strains from different geographical origin. In contrast, race 1 strains
exhib‘ited highly variable RFLP patterns suggesting that race 1 is highly heterogene-

ous.
3. Ecology of the pathogen

The ecology of the pathogen in infested soil is poorly understood. It is
inferred that the primary innoculum came from the soil but there was no conclusive
evidence that the pathogen is an ubiquitous inhabitant in the soil (Buddenhagen and
Kelman, 1964). Under natural conditions, the pathogen was able to survive sa-

prophytically in the soil for a long as six years (Chester, 1950).
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P. solanacearum does not survive in the soil for prolonged periods
because it is not a strong competitor. It does not survive in the soil itself but survives
on-or in plant roots? The bacterium appears to survive by continuously infecting the
_ roots of susceptible or carrier plants or by colonising th<=T rhizospheres of non-host
plants (Sequei;'a, 1993). Swurvival of P. solanacearum in the rhizosphere has been
documented by Granada and Sequeira (1933) who reported that the bacterium
invades the roots of presumed non-hosts such as beqn and maize. Long term survival
was associated with localized or systemic infection of plants that did not express

symptoms of bacterial wilt.
4. Symptomatology

Generally, th;: first and typical expression of the disease is sudden
- wilting of the lower leaves of the plants (\rValker, 1952). This wilting is usually
accompanied with yellowing of older leaves. Dwarfing and stunting of the plants
|may also occur. The roots and the lower parts of the stem show a browning of
vascular bundles and a water soaked appearance in the root (Chupp and Sherf,
1960). Eventually @k brown to black area Qevelop due to decay of root system and
the whole plant dies off. A very distinct and characteristic indication of bacterial wilt
is the appearance of bacterial ooze from the injured vascular regions (Ashrafuzzaman

and Islam, 1975). In some casés wilting is usually accompanied with yellowing of

older leaves and stunting of the plants may also occur.

Breakdown of plant tissues by pathogen is attributed to the cellulase and
polygelacturonase enzymes produced by the pathogén (Hussain and Kelman, 1957).
Continued tissue decay and plugging finally result in the death of the plant.
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Following the entry of the pathogen into the host plant, visible symptoms
occur within two to eight days (Kelman, 1953; Chupp and Sherf, 1960). The
pathogen first enters into the intercellular spaces of cortex. From there, it moves to
pith and xylem vessels (Walker, 1952). Wilting of the plant is due to vascular
plugging (Walker, 1952). Kelman (1954) noted that virulence might be explained, at
least in part, by the quantitative differences in EPS (extracellular polysaccharides).
Baldacci (1977) opined that besides EPS, responsible for vascular plugging, a
chemically unidentified fraction which alters the membrane permeability is
produced by the pathogen. The bacterium also produces IAA which can initials
tylose formation and increases cell wall plasticity. Ethylene production is also
associated with it. Schell et al. (1988) have clored and characterised the gene Pgl A
that is involved in the synthesis of the polygalacturonase produced in the ordinary
culture media. Allen er a_l. (1993) have shown that total galacturonase activity of the

bacteria increases in the presence of the plant.

Wallis and Truter (1978) have studied the histopathology of tomato
plants infected with P. solanacearum with emphasis in ultra structure through
electron microscopy and revealed initially only small diameter cells adjacent to large
vessels were invade(‘l,.t.hc vessels remaining bacterium free. Some of these cells were
stimulated to form tyloses which bulged into the vessels, bacterial migrated into the
tyloses many of which were ruptured 48 to 72 hour after inoculation liberating the
organism and non ceflular materials into the vessels. At this 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 granular

material identified as bacterial extracellular polysaccharides and this is considered as
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the major case for the sudden wilting of the plant. It is assumed that the bacterium
has to digest its way through the primary wall of the weakened cortical cells as well
as of the tracheary elements where, it is éxposed between the spiral thickening
(Sequeira, 1993).

5. Factors affecting wilt incidence

The pathogen enters through the root system and it is believed that a
wound is necessary for the entry(Walker, 1952); Kelman, 1953; Chupp and Sherf,
1960). Hildebrant (1950) reported entry of the bacterium through natural openings
of the plants. The pathogen can enter into the uninjured roots also (Libman er al.,
1964). They reported that root contact with infected plants was not necessary for

infection. Bacteria can enter at the points of origin of secondary roots.

Resistance and susceptibility to disease are conditions with defined
metabolic, environmental and éenetic conditions. Kuc (1964) stated that disease
resistance is not an absolute or static condition and depends on many factors.
Expression of the biochemical potential, determined by the genetic component of the
organism is influenced by a multitude of factors including nutrition, growth
regulators, temperature, moisture, day length, stage of development and nature of

tissue.

Vaughan (1944) reported that the infection occurs at soil temperatures as
low as 12.8°C but symptoms of wilt do not ordinarily become apparent at 12.8" to
15.6°C.

Chupp and Serf (1960) reported that the infection occurs in dry soil and

disease become serious in red laterite soils. At pH 3.5, a high wilt incidence was

|
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reported by Kelman and Cowling (1965). Shekhawat er al. (1978) reported that the
bacterial wilt was more widespread in heavy and acidic soils (pH 3.5 to 6.9) than

in light and neutral (pH 6.5 to 7.5) to alkaline (pH 7.5 to 8.5) soils.

Gallegly and Walker (1949) reported that high moisture levels in soils
affected the disease by favouring survival of bacteria in soil and thereby increasing
capacity for infection. Kelman (1953) observed that high soil moisture levels usually

favour development of bacterial wilt.

Winstead and Kelman (1952) suggested that increased resistance in
resistant lines was apparently associated wiﬂ.l age rather than plant size. Bell (1981)
stated that each plant part changes in its level of resistance with age. Resistance level
in stem and root generally increases rapidly during the first two weeks of seedlings
or when new shoot grows and slowly there after, Levels of resistance in leaves and
fruits frequently decline with age. He also reported that long photoperiods generally
result in higher levels of resistance. Increasing the concentration of potassium- and

calcium enhances most often level of resistance while nitrogen decreased resistance.

Insects and nematodes also play a role in the spread of the disease
(Young, 1946; Vakili and Baldwin, 1966). Goth et al. (1983) observed that bacterial
wilt resistance was broken down when root knot nematode larvae were added at the

rate of 100/10 cm pot at the time of inoculation with bacterial isolates.

Opina and Valdez (1987) reported the use of Pseudomonas flourescens
and Bacilllur polymyxa as biological control agents of bacterial wilt on tomato and
brinjal. Irix brinjal, both organisms significantly reduced the incidence of wilt when

seedlings were dipped in the suspension than when the suspension is drenched at the
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base of stem of roots-injured seedlings. In all of the tests, P. flourescens gave a
higher degree of protection against bacterial wilt than Bacillus polymyxa. Aspiras
and Dela-Cruz (1989) suggested the use of root colonizing bacteria in preventing the
entry of soil borne pathogen P. solanacearum, in the root of brinjal, thus reducing

the incidence of the bacterial wilt.

Morgado er al. (1994) recommended wounding method can be reliably
used for screening resistant genotypes of brinjal since it does not sevérely damage

the plant.
6. Bacterial wilt resistant varieties/lines in brinjal

A large number of brinjal varieties, hybrids, wild and related species
were found resistant under different agroclimatic condition by many workers. They

are briefly reviewed in Table 2,
7. Genetic basis of resistance

Information on mode of inheritance and gene action of resistance of wilt
would be useful in the choice of appropriate breeding programmes. Monogenic
recessive, monogenic -dominant and polygenic inheritance of resistance to bacterial

wilt has been reported earlier by different workers.
(a) Monogenic and recessive

Dutta and Kishun (1982) found that resistant/tolerant reaction to
bacterial wilt was controlled by a set of recessive genes. Manjunath and Dutta
(1987) reported that resistance was controlled by recessive genes acting additively.

At least two groups of dominant genes controlled susceptibility to bacterial wilt in a
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Table 2. Bacterial wilt resistant brinjal varieties/F{ hybrids/Solanum sp.

Name of resistant Reaction to Reported by
varieties/hybrids/ bacterial wilt
-species
1 2 3

(a) Varieties/Lines

Camuy, Long Green Resistant Davidson (1935)

Belyijailsevidnyi, Resistant Schmidt (1935)

Delicatasse .

Matale, Kopek Resistant Kelman and Winstead (1960)

Taitwan Long Resistant Suzuki e al. (1964)

Purple Long Datta Resistant Sreenivasan et al. (1969)

SM 164 Tolerant Daly (1970)

Nihinnassu Resistant Akiba ef al. (1972) and
Grubben (1977)

Gulla Resistant. Gowda et al. (1974)

Improved Muktakeshi Resistant Khan (1974), Mukherjee and
Mukhopadhyay (1982)

Pusa Purple Cluster Resistant Khan (1974), Rao er al. (1976)
Sitaramaiah et al. (1981, 1985)
Mukherjee and Mukhopadhyay
(1982), Deka er al. (1992)
and Bora et al. (1993)

Long Purple, Udipi, Resistant Khan (1974)

Purple Long

Dingras Multiple Purple Highly Rao er al. (1976)

resistant Mochizuki and Yamakawa

(1979)

Sinampira Highly - Rao et al. (1976)

resistant

Contd.
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] 2 3
Subah, Hitam Bulat . Restistant Lum and Wong (1976)
SM-6 Resistant - KAU (1980, 1981, 1982)
Goth er al. (1983), Narayanan
and Nair (1983)
Pusa Purple Round, Highly Sitaramaiah er al. (1981, 1985)
Vijay hybrid, :
Banaras Giant Green
SMI-5, SMI-10, SM1-31-2 Highly Narayanan and Nair (1983)
resistant :
West Coast Green Round Resistant Madalageri er al, (1983)
Gangappa and Madalageri
(1986)
Long Black, 17-4 Highly Yien and Rathiah (1984)
resistant
Surya Resistant AICVIP (1985, 1988, 1990)
- and Gopalakrishnan er al.
(1990)
ARU-2C Moderately  Gopalakrishnan and
resistant Gopalakrishnan (1985)
T-3, Pbr 129-5, Pbr 129-6 Resistant Sitaramaiah er al. (1985)
PBr-1, PBr 129-2, PBr-61
$-3, S-20
Arka Neelkanth Resistant AICVIP (1988, 1990)
SM 141 Resistant AICVIP (1988, 1990, 1993
and 1994) and KAU (1989,
1995)
Swetha Resistant AICVIP (1990, 1993, 1994 and

1996) and KAU (1996b)

Contd.
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1 2 3
Annamalai, JCy, JCy Resistant Deka et al. (1992)
BB-44 Resistant ~ AICVIP (1993, 1994 and
1996)
BWR 34, Yein, Rathaiah Resistant Bora et al. (1993)
IHR 180, IHR 181 Resistant Sadashiva ez al. (1993)
Arka Keshav, Arka Nidhi Resistant AICVIP (1994)
Torvum Vigor, Assist Resistant Monma and Matsunga (1995)
(b) Fy hybrids
SM 164 x Florida Market, Tolerant Daly (1970)
SM 164 x Violetede
Berbentane
West Coast Green x " Highly Madalageri er al. (1983)
Pusa Kranti resistant
SM-6 x Pusa Purple Long Resistant. Narayanan (1984)
SMI-10 x Pusa Purple Long Resistant Narayanan (1984)
KAU (1985), Thomas (1987)
SM-6 x Pusa Purple Cluster Resistant KAU (1985)
West Coast Green Round x Resistant Gangappa (1986)
Pusa Kranti
SMI-10 x Pusa Purple Resistant Thomas (1987)
Round, SM-6 x Black
Beauty, SM-6 x Pusa
Purple Round
SM 6-6 x SM-132 Resistant Geetha and Peter (1993)
SM 6-2 x Pusa Purple
Cluster
SM 6-6 x SM 197 Resistant Varma (1995)

SM 141 x SM 262

Contd.
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Solanum surattense

1 2 3
(c) Species
=5 Solanum nielongena var. Resistant Sreenivasan ef al, (1969),

insanum Gopimony and George (1979)
and Gopimony (1983)

Solanum torvum Resistant Sreenivasan ez al (1969)
Khan (1974), Herbert (1985)
Gangappa and Madalageri
(1986), Ozaki and Kimura
(1989) and Mondal er al. (1991)

Solanum texanum Resistant Sreenivasan et al. (1969)

Solanum indicum Resistant Sreenivasan ef al, (1969)

Solanum nigrum _ Resistant Mochizuki and Yamakawa
(1979), Herbert (1985) and
Satpathy (1996)

Solanum toxicarium Resistant Mochizuki and Yamakawa
(1979) and Gangappa and
Madalageri (1986)

Solanum integrifolium Immune Sheela er al. (1984)

Solanum aethiopicum

Solanum incanum Resistant Herbert (1985)

Solanum viarum

Solanum warscewiezii

Solanum mammosum

Solanum sisymbrifolium Resistant Mondal et al. (1991)
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9 x 9 diallel study. Studies conducted at Kerala Agricultural University,
Vellanikkara revealed that resistant Fys could be developed by crossing resistant
parents only which indicates the recessive mode of inheritance of bacterial wilt
resistance (KAU, 1989). Varghese (1991) studied the nature of inheritance of the
resistance to bacterial wilt and reported that it is inherited in a recessive and
monogenic manner. Geetha and Peter (1993) reported that the F 1§ in which only the
resistant parents involved, were resistant and the hybrid, in which a susceptible
genotype was one of the parents, was either susceptible or moderately resistant
showing the recessive mode of inheritance of bacterial wilt resistancc.‘ln another
study on tomato Kumar (1995) reported recessive gene action for inheritance of

bacterial wilt resistance.
(b) Monogenic and dominant

Swaminathan and Sreenivasan (1971) reported that resistange to bacterial
wilt in Solanum melongena var, Insanum was monogenically controlled and
dominant. Vijayagopal and Sethumadhavan (1974) and Gopimony (1983) also
revealed that wilt resistance was controlled by a single dominant gene in a study of
intervarietal hybrids of brinjal. Narayanan (1984) reported that resistance to bacterial
wilt was inherited as a dominant character. Gopinath and Madalageri (1986) studicd
resistance to bacterial wilt in brinjal and reported a high degree of heterosis for
resistance to bacterial wilt in West Coast Gre_en Round 112-8 (WCGR-112-8) x Pusa

Kranti and this was inherited as a single dominant gene.
(¢) Polygenic

Kelman (1953) reported that resistance to P. solanacearum in groundnut,
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tobacco and brinjal are controlled by polygehés. Suzuki ez al. (1964) observed that
bacterial wilt resistance in varieties Taiwan Naga and OTB-1 is inherited as a
quantitative character controlled by a number of genes. Kuriyama (1975) suggested
that breeding a completely resistant strain of brinjal against bacterial wilt might be
difficult because of polygenes involvement. Li er al. (1988) stated that in a few
crosses where the Fy was midway between the parents, no apparent dominance was
shown. In yet another cross, resistance was improved by combining genes from two
selected lines and this may be as example of additive effect.§ of minor genes, where a
few genes are contributed by both the parents. They revealed that this complex
nature of wilt resistance in brinjal appears to be similar to reports showing polygenes

for resistance in tomato.
8. Anatomical basis of resistance

Studies on anatomical basis of resistance to bacterial wilt are very much

limited.

In an anatomical studies on roots of fingermillet colonized by vesicular-
arbuscular mycorrhizae, Dyala and Bagyaraj (1990) reported that the roots colonized
by mjrcorrhizae were considerably large and there was higher polysaccharide deposi-
tion in their cell walls compared to non-mycorrhizae colonized roots. Grimault and
Prior (1994) reported that the bacterial wilt resistant scions of tomato wilted after
grafting on susceptible rootstocks and the vascular tissues of resistant cultivars were
not tolerant to higher bacterial population than susceptible ones. In another
anatomical study of bacterial wilt in brinjal, capsicum and tomato, Grimault and
Prior (1994) reported that the resistant brinjal and tomato cultivars showed a

difference in bacterial colonization between taproot and midstem which suggested
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that tomatoes and brinjals have similar mechanism of resistance to P. solanacearum.
Grimault et al. (1994) rcpoﬁed that in the bacterial wilt resistant varieties, tyloses
occluded the colonized vessels, limiFing bacterial spread while in the susceptible
cultivars no tyloses were observed in colonized vessels and bacterial spread was not
limited. In microscopic studies of intercellular infection of tomato roots by P. sola-
nacearum. Vasse et al. (1995) reporied that the bacteria intercellularly infected the
inner cortex and the vascular parenchyma. Following infection, the pathogenic strain

of bacteria invaded protoxylem vessels degrading cell walls.
9. Biochemical basis of resistance

Resistant varieties possess physical and biochemical barriers which inhib-
it entry of pathogen to host cells. Akai and Kuneida (1955) suggested a resistance
mechanism based on the presence of a few inhibitory substances in the leaves of
brinjal varieties. Quantitative differences in phenolic compounds between resistant
and susceptible brinjal varieties were also observed. Maine (1958) observed that
resistant varieties became susceptible when reducing agents were applied. Muller
(1959) and Cruickshank (1963) stated that a host might have two Iginds of defence
factors - prohibitins and phytoalcﬁns.

Phenols are responsible for disease resistance in different crops (Farkas
and Kiraly, 1962; Goodman ef al., 1967 and Rajan, 1985). Kuc (1964) reported that
in some cases, inhibition of microorganism may result from the cumulative effect of
two or more compounds. Thapliyal and Nene (1967) reported that non-diffusible
chemicals like tomatine, phenols etc. have a key role in the defence mechanism.
They also detected phenols, particularly chlorogenic acid, in the vascular system of

young potato plants, The resistant varieties contained chlorogenic acid and the
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concentration was higher in the roots of the resistant varieties than in the susceptible
ones. Mahadevan (1970) reported that prohibitins are active biochemical barriers
against infection. Disease results if both are overpowered by parasites. Mahadevan
(1973) stated that resistance to parasitic micro-organisms like bacteria, fungi and
viruses is not due to structural barriers like thick epidermis, leaf hairs, thick cuticle,
';sugar content, osmotic pressure, pH and other features. Chemicals like prohibitins,
phytoalexins and other post infectionally formed inhibiting substances appear to be

important in the defence reaction.

The main pre-infectional inhibitors, present in plants are catechol,
procatechuic acids, phenols, flavanoids and tomatine (Stoessl, 1969; Langecake
et al., 1972 and Roddick, 1974). Russel (1978) stated that the chemical compounds
which inhibit the pathogen are classified as preinfectional inhibitors. Mukherjee and
Mukhopadhyay (1982) noticed that the root exudates of the brinjal variety Pusa
Purple Cluster showed a very little enhancement of bacterial populaﬁon while that of

susceptible varieties greatly enhanced the population of bacterium.

Rajan (1985) reported that O.D. phenols were higher in roots of a
resistant tomato variety LE 79 than in a susceptible variety Pusa Ruby at all stages.
Sitaramaih er al. (1985) reported that there is no correlation between total phenol
concentration of roots and disease reaction in phenol concentration of roots and
disease reaction in case of P. solanacearum. Gangappa (1986) observed a negative
association between percentage of wilt incidence and total phenol contents in the
roots. Geetha (1989). noticed that the O.D. Phenol content was higher in the roots
of bacterial wilt resistant genotypes of brinjal than the susceptible types like Arka
Kusumkar and Arka Navneeth. Kumar (1995) reported that total phenol and O.D.
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Phenol content of the bacterial wilt resistant genotypes in tomato was higher than the
susceptible line in all the plant parts at all stages of growth.

C. Jassid infestation in brinjal

Lit (1989) reported a highly signiﬁcant and negative linear association
between the number of branches of leaf trichomes of brinjal and adult oviposition or
nymphal feeding of the leaf hopper (Amrasca bigustula biguttula). The length and
densities of trichomes were also correlated significantly and negatively with oviposi-
tion and nymphal preference. Bernardo and faylo (1990) suggested the potential use
of okra as a.trap crop to protect valuable brinjal germplasxh materials from severe
leaf hopper damage in the field. Lit and Bernardo (1990) reported that the important
mechanisms of resistance to the jassids in the brinjal varieties were antixenosis and
antibiosis. Schreiner (1990) suggested that the hopper burn damage is a more
significant factor in yield reduction in bﬁnjal than the actwal number of jassids.
Gaikwad er al. (1991) reported that the leaf thickness, midrib thickness and leaf area
were positively correlated with infestation levels of jassids to the brinjal varieties.
Trichome length and trichome density on leaves were negatively correlated with the

infestation level.

Ratnapara er al. (1994) reported that the minimum temperature and
vapour pressure were negatively associated with the population build up of jassids.
Sunshine hours had a positive association with increasing numbers of the pest.
Dhamdhere er al. (1995) reported that the jassids remain active during summer as
well as Kharif seasons, but summer was the most favourable condition for pest build
up. Heavy incidence of jassids has been reported as a serious problem of brinjal
during summer months in Kerala (KAU, 1996a).



D. Exploitation of hybrid vigour in brinjal

- Exploitation of hybrid vigour is one of the effective ways to increase
yield/unit area and is particularly important in brinjal where a large number of
seeds/fruit are obtained (Goto, 1952). The oldest report on artificial hybridisation in
brinjal is of Bailey and Munson (1891) in the U.S.A. The hybrids did not exhibit
any heterosis, but were intermediate to parents. The first positive heterosis in brinjal
was reported by Halsted (1901). He found that one of his hybrids had double the
size¢ of parents and also yielded more. In India, Rao (1934) reported first time
hybridisation among brinjal varieties, Since then, heterbsis has been reported for

many characters in brinjal. A brief review on the topic is made in Table 3.

Odland and Noll (1948) confirmed yield increase in hybrids. The range
of increased yields of hybrids over.the parents varied from 11 to 153 per cent. The
highest yielding hybrid outyielded the highest yielding parent by 43.23 t/ha. The
hybrid New Hampshire x Florida High Bush yielded 153 per cent more than the
mean yield of parents. Lantican (1963) revéa]ed that the average yields of hybrids
were 26.8 per cent higher than those of the higher yielding parents owing to increase
in fruit size, weight and number. Dutt (1970) reported that the F 15, Green Long x
Pusa Purple Long and Pusa Purple Long x Cluster White performed 4ell +

Silvetti and Brunelli (1970) reported heterosis for uniform ripening by

conducting a diallel among a few brinjal varieties.

Mital et al. (1972) reported heterosis to the extent of 92.5 per cent and
90.21 per cent over mid and better parents respectively for yield/plant in Black
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Table 3. Heterosis for different characters in brinjal

Character .

Reported by~

2

Seed germination
Seed weight

Rate of growth of hybrid
seedlings

Earliness

Plant height

Plant spread

Number of branches

Fruit setting
Fruit length

Fruit diameter

Pal and Singh (1946), Capinpin and Alviar (1949)
Kakizaki (1938) and Papova ez al. (1976)
Lantican (1963)

Kakizaki (1938), Pal and Singh (1946), Oganesyan
(1971), Peter (1971), Vishwanathan (1973), Papova
et al. (1976), Hani et al. (1977), Mishra (1977),
Monteiro and Costa (1977), Singh et al. (1977),

Vijay and Nath (1978), Gowda er al. (1979),
Hristakes (1979), Singh (1980), Singh and Rai (1990),
Geetha and Peter (1993)

Kakizaki (1938), Pal and Singh (1946), Mishra (1961,
1962), Peter (1971), Vishwanathan (1973), Mishra
(1977), Singh et al. (1977), Baksh (1979), .
Gowda e al. (1979), Singh (1980), Narayanan
(1984), KAU (1985), Geetha (1989), Varma (1995)

Pal and Singh (1946), Mishra (1961, 1962) and
Varma (1995)

Pal and Singh (1946), Mishra (1961, 1962),
Gopimony and Sreenivasan (1970), Peter (197 ),
Baksh (13’79), Narayanan (1984), KAU (1985),
Geetha (1989) and Varma (1995)

Capinpin and Alviar (1949)

Capinpin and Alviar (1949), Vishwanathan (1973),
Mishra (1977), Singh et al. (1977), Gopinath (1987)
and Singh and Rai (1990)

Vishwanathan (1973) and Singh and Rai (1990)

Contd.



Table 3. Continued

a7

1

Fruit weight

Fruits/plant

Yield

Pal and Singh (1946), Mishra (1961, 1962),

" Gopimony and Sreenivasan (1970), Silvetti and

Brurelli (1970), Peter (1971), Mital er al. (1972),
Viswanathan (1973), Vijay and Nath (1978), Joarder
et al. (1981), Salehuzzaman (1981), Dixit et al.
(1982), Geetha (1989) and Varma (1995)

Pal and Singh (1946), Capinpin and Alviar (1949),
Gopimony and Sreenivasan (1970), Viswanathan (1973)
Mishra (1977), Vijay and Nath (1978), Gowda

et al. (1979), Joarder er al. (1981), Patil and Shinde
(1984), Gangappa (1986), Gopinath (1987), Geetha
(1989) and Varghese and Vahab (1994)

Daskaloff (1941), Pal and Singh (1946), Silvetti and
Brunelli (1970), Scossiroli er al. (1972), Peter and
Singh (1974), Mishra and Choudhury (1975), Hani
et al. (1977), Mishra (1977), Singh er al (1977),
Vijay and Nath (1978), Gowda ef al. (1979),
Hristakes (1979), Bhutani er al. (1980), Dhankar

et al. (1980), Joarder et al. (1981), Salehuzzaman
(1981), Naraganan (1984), Patil and Shinde (1984),
Gangappa (1986), Gopinath (1987), Singh and Rai
(1990), Geetha and Peter (1993), Varghese and Vahab
(1994) and Varma (1995) -
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Beauty Long x Pusa Purplé Long. Lal e al. (1973) reported heterosis for yield
ranging from 62.84 per cent to 112.37 per cent Mishra and Choudhury (1975)
reported heterosis for yield in Wayanad Giant x Hyderpur to the extent of 160.71

and 163 pér cent over the better parent and mid parent respectively.

Cherpova (1976) observed that heterosis was marked when the varieties
crossed were different in stem and leaf colour and earliness. Papova et al. (1976)
reported some useful manifestations of heterosis in brinjal. The flowers of hybrids
dropped less and hybrids fruited earlier and better than their parents. They had
better developed root system and a large number of seeds per fruit.

Gowda et al. (1979) observed highest heterosis in respect of fruits/plant
(105.21%) in S 529 x Pusa Purple Cluster and with regard to yield/plant, the highest
heterosis was 94.64 per cent in Pusa ‘Purple Cluster x Arka Kusumkar. Chadha and
Sidhu (1982) evaluated 22 F{ hybrids along with the their parents. Heterobeltiosis
ranged from 0.32 per cent for fruit weight to 177. 37 per cent for fruit breadth.
Singh er al. (1982) reported heterosis for yield to the extent 140.19 per cent in Fy,
Pusa Purple Long x S 317. Saﬁguineti et al. (1985) reported that u;e fruit yield of
the hybrids among seven purple fruited varieties was 38.1 per cent higher than

parental means.

Gopinath (1987) reported positive heterosis for plant height at first and

peak flowering, number of stomata and dry matter content of stem and roots.

Seethapathy (1987) reported that the cross SM 87 x CO 1 exhibited
heterosis of 129 per cent, 118.05 per cent and 10.01 per cent over mid, better and
the best parent respectively for yield. Singh and Kumar (1988) identified the crosses
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Pusa Purple Cluster x Sel-5 as the best specific combination, heterobeltiosis for yield
being 162.5 per cent. Geetha (1989) found that fruit weight was mainly responsible
for increased yield in F hybrids in which heterobeltiosis ranged from 3.14 per cent

to 45.15 pér cent and relative heterosis from 25.07 per cent to 63.05 per cent.

Shankaraiah and Rao (1990) after studying heterosis for seed size,
seedling vigour, plant height, plant spread and earliness in a diallel set of crosses
involving 5 cultivars of brinjal, reported that all hybrids had higher seed size which
showed higher seedling vigour. Though this vigour was rnot maintained and reflected
in final plant height, this might have contributed indirectly to plant spread. Seedling
height and vigour are reported to be associated with yield. Varghese (1991)
evaluated Fy hybrids of brinjal and reported two promising crosses SM 6-2 x Pusa
Purple Cluster and SM 6-6 x SM 132 which exhibited heterosis upto 68.02 per cent
and 97.88 per cent respectively over their better parents. Monma and Matsunga
(1995) developed three Fy 'hybrids of S. melongena resistant to bacterial wilt and
Fusarium wilt and these hybrids showed positive heterosis for most of the characters
observed. Varma (1995) reported two promising green brinjal -F1 hybrids namely
SM 6-6 x SM 197 and SM 141 x SM 262. They exhibited relative heterosis of 90.63
per cent and 24.14 per cent and heterobeltiosis of 43.87 per cent and 19.71 per cent

respectively.
E. Grafting in vegetables

The first report on growing grafted vegetables came from Japan and
Korea in the late 1920s by grafting watermelons to gourd rootstock (Ashita, 1927).
According to Hartmann and Kester (1975) growing of grafted vegetables in

comparison to growing grafted trees, is seldom practiced in the United States or in
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other western countries where land use is not intensive, ie. proper crop rotation is
being practiced. But it is highly popular in Korea, Japan and some Asian and
European countries where land use is very intensive and the farming area is small,
Lee (1994j stated that the percentage of cultivated area grafted seedlings in out door
commercial vegetable culture amounts to 81 per cent in Korea and 54 per cent in
Japan. In green house cultivation, the percentage is higher in Japan (69%) and

remains in same in Kore (81%).
1. Rootstock studies

Yamakawa (1983) reported many rootstocks having distinctive
characteristics. The growers select the rootstocks according to their suitability for
growing season, cultivation methods, soil environments and the type of crops and
cultivars (Hirata, 1975 and Lee, 1989). Gomi and Masuda (1981) reported that the
prolonged duration of fruit harvest in grafted vegetables were not only due to the
disease tolerance of the rootstocks, but also to enhanced water and mineral uptake,
Takahashi er al. (1981) observed that the rootstock’s vigorous root system is often
capable of absorbing water and nutrients more efficiently than scion roots and serves
as a good supplier of endogenous plant hormones. Yagishita er al. (1985) revealed
that there is little or ﬁo information on the translocation of agents from scion to
rootstock. Some permanent changes take place in the scion, induced by transmissible
agents from the rootstock. Lee (1989) observed that the vigorous roots ‘of S. torvum
rootstock exhibited excellent tolerance to serious soil borne diseases caused by

Fusarium, Verticillium and Pseudomonas.



2. Grafting in brinjal

Hirata (1975) reported that the purpose of grafting has been greatly
expanded from reducing infection by soil borne diseases. Paily (1964) observed that
Solanum torvun was resistant to bacterial wilt and he grafted susceptible brinjal on S.
torvum rootstocks Plants grafted at soil level showed some wilting. According

to him, control may be due to the non access:b_lhty of the wilt organism to the scion.

Porcelli et al. (1990) grafted brinjal cv. Fabine on various rootstocks and
compared with plants maintained on their own roots (control). Grafts were 100 per
cent successful with S. torvum and fruit yields were significantly higher on S,
torvum (78.2 t/ha) than on the control (55.6 t/ha). S. torvum rootstock also proved
best in reducing plant susceptibility to Meloidogyne. Vuruskan and Yanmaz (1991)
reporied that the brinjal cv. Perlane F; and Baluroi F| increased early and total
yields after grafting onto tomato rootstocks by three different methods and total
number of fruits were also increased over control. Alam er al, (1994) cond;.lcted an
experiment to compare infestation by Leucinodes orbonalis of brinjal between non-
grafted plants and plants grafted in wild Solanum. The lowest number of L,
orbonalis infested shoots and fruits were recorded from plants grafted on wild
Solanum as rootstock. Monma and Matsunaga (1995) reported *Torvum Vigour® a
selection of Solanum torvum and *Assist’ which is an interspecific hybrid between

S. melongena and 8, integrifolium as bacterial wilt resistant brinjal rootstocks,

Sishido er al. (1995) conducted an experiment on the effects of type,
number of leaves and size of rootstocks (ie. graft height) on scion growth and

assimilate transport in brinjal. The translocation. and distribution of photosynthetic
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assimilates were determined by 14C02 Pulse feeding and leaf area were much higher
on Solanum integrifolium rootstocks than on Selanum melongena, but root weight
did not differ significantly between rootstocks. Scion growth was enhanced by
increasing.the number of leaves left on the rootstock from 0 to 3. Satpathy (1996)
observed that Solanum nigrum was resistant to bacterial wilt and when wilt
susceptible brinjal hybrid ‘Long white’ was grafted onto S. nigrum, the grafted

plants became wilt resistant.
3. Grafting ir other solanaceous vegetables

Lum and Wong (1976) could control bacterial wilt incidence in tomato
considerably when susceptible tomato scions were grafted to resistant brinjal root-
stocks. The grafts were found totally compatible and disease incidence was reduced
to 10 per cent in fields. Sunarjono ef al. (1982) conducted an experiment on flower
induction and fruit setting under tropical condition of some potato varieties by means
of grafting them with S. torvum, S. melongena, S. nigrum and Lycopersicum
esculentum. The results indicated that principally flowering induction can be done
with all the potato varieties tested, giving different results in fruit setting depending
upon environmental conditions. Brinjal variety and S. torvum proved to suit better as
rootstocks for ﬂower‘induction, but from the view point of agronomical characters
§. melongena is more recommendable. Sheela et al. (1984) reported that the survival
of grafts of wilt susceptible tomato ‘Pusa Ruby’ on S. melongena was 100 per cent
in pots and 36 per cent in the field. This study indicated that the resistant S.
melongena lines could be used as root stocks for susceptible tomatoes in infected
soils. Ra et al. (1992) stated that when tomatoes were grafted to potato Tootstocks, a

considerable increased yield of both tomatoes and potatoes were obtained but in
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potato there was considerable delay in harvest date. Matsuzoe ef al. (1993) reported
grafting of tomato cv. Momotaro scions onto S. sisymbrifolium, S. torvum and S.
toxicarium rootstocks (resistant to soil borne diseases). Graft compatibility between
tomato scions and each of three Solanum rootstocks was excellent, with a success
rate of 100 per cent. Tomato grafted on S. sisymbrifolium yielded almost equal to
that of tomato/tomato while other two grafted plants yielded Iess.

4. Grafting in cucurbits

Friendlan&r et al. (1977) reported influence of rootstock in sex
expression of cucurbitaceous crops. Biles et al. (1989) reported that cucurbitaceous
crops showed a significant amount of xylem sap when the vine was cut off after
considerable growth. This xylem sap which was greatly influenced by the rootstock
and was containing high concentrations of ;ninerals, organic substances and plant
hormones such as cytokinins and gibberellins (GA). Kang et al. (1992) reported that
the fruit size -@ﬁrwatermelons increased considerably when grafted to roostocks

having vigorous root systems.
5. Grafting technique

Kobayashi (1991) revealed that by using most sophisticated machine,
grafting efficiency could be significantly increased from the present 150
seedlings/hoﬁlexpen. Honami er al. (1992) developed a robotic grafting system
based on a new grafting method. Perfect joining of the vascular bundles of scion and
rootstock can be expected to promote smooth water and nutrient transport between
scion and rootstock and, as result, lead to higher physiological activity of the grafted ‘

seedling. The "plug in method” has been proposed as an improved technique to



minimise malconnection of vascular bundles. In this method, the scion tip is shaped
into a2 conical form. For tomato or brinjal stems are processed into a plug shape
having a tapered tip using a vibration cutter. Kurata (1994) opined that though the
single edgéd razor blade is still the most widely used grafting knife among farmers
today, many other devices such as specifically designed knives, clips, tubes, have
now been developed for easier grafting and post graft care. Slusarski ef al. (1995)
conducted a three year experiment in a heated plastic green house in a soil heavily
infested by Pyrenochaeta lycopérsici and Colletotrichum coccoides and reported that
the increase of total yield was 30, 30 and 40 per cent for approach, cleft and lateral
perforation grafis respectively. Grafting significantly increased the number of
fruits/plant. Suzuki e al. (1995) reported a function check model for mechanical
grafting of cucurbitaceous vegetables and concluded that mechanical grafting is

viable.
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MATERIALS AND METHODS

The present investigation was undertaken in (the Department of
Olericulture, College of Horticulture, Vellanikkara during 1993-'96. The field
experiments were laid out in the vegetable research fields of Kerala Horticulture
Development Programme, Ker:;la Agricultural University, Vellanikkara. The area is
located at an altitude of 23 M above MSL and between 10° 32" and 76° 16" E
longitude. The metereological data during the cropping period is presented in

Appendices I to II1.
The studies were conducted under the following heads:

Cataloguing and documentation of initial brinjal germplasm
Evaluation of bacterial wilt resistant and promising brinjal accessions/varieties

Development and performance study of F 1 hybrids in brinjal

o= >

Grafting for bacterial wilt and jassid resistance and yield in brinjal

A. Cataloguing and documentation of injtial brinjal germplasm

1. Experimental materials

The brinjal accessions obtained from the Department of Olericulture,
College of Horticulture, Vellanifckara, National Bureau of Plant Genetic Resources,
Vellanikkara and collected by survey and postal correspondence from Kerala and
outside were entered in the germplasm register maintained in the Kerala Horticulture
Development Programme (R & D), Kerala Agricultural University, Vellamkkara

were utilized for the preliminary evaluation. Seventy eight accessions were grown in



a randomised block design with two replications in the wilt sick soil during July,
1994 - February, 1995. The plants were grown in ridges and furrows at a spacing 60

x 60 cm. There were 10 plants/accession/replication. The crop was raised as per

package of practices (KAU, 1993).
2. Observations recorded

Five plants/accession/replication were tagged randomly to observe the
morphological and quantitative characters. Descriptions were made as per the

descriptor list of IBPGR.

1)  Growth habit ' - prostrate/intermediate/upright
ify  Leaf prickliness - prickly/non prickly
iti)  Stem prickliness - prickly/non prickly

iv)  Fruit calyx prickliness - prickly/non prickly

v}  Leaflamina colour . - green/light purple
vi) }.eaf vein colour - green/purple
vii)  Fruit shape " - round/oval/oblong/long/linear
viii) Fruit curvature - nil/slightly curved/sickle shaped
“1x)  Fruit colour - light green/green/green striated/ light green

striated/white/milky white/light purple/purple/
deep purple/purple striated
x)  Fruit flesh density - very loose/loose/dense

xi)  Relative fruit calyx Ic:ngth

very shoﬂ/shon/intcrmediate/long/very long

xit)  Flower colour

purple/white

xiii) Bearing habit solitary/occasionally clustered/clustered
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xiv) Duration of the crop

Short duration crop duration less than 200 days

Long duration crop duration more than 200 days

xv) Fruit glossiness glossy/dull

b. Quantitative characters

i} Plant height (cm) measured at _50% fruiting stage

ii)  Plant spread (cm) measured at 50% fruiting stage

iii)  Number of primary branches

iv)  Leaf length (cm) ~ measured on third to fourth leaf from the top at
initial fruiting stage
v) .- Leaf width (cm) - measured on third to fourth leaf from the top at

initial fruiting stage
vi)  Days to flower
vii) Days to fruit set
viii) Days to first harvest days were counted from date of planting
ix)  Days to 50% harvest

x)  Days to last barvest

xi)  Total number of harvests
xii)  Fruit length (cm)

xiii) Fruit diameter (cm)

xiv) Fruit circumference (cm)

xv)  Average fruit weight (g)

Five fruits randomly selected at third harvest were utilized for recording

fruit characters.



xvi) Number of fruits/plant
xvii) Yield/plant (g)

xviii) Incidence of bacterial wilt (%)

The number of plants wilted at fortnightly interval were recorded and
percentage of wilt incidence was worked out. The accessions were then grouped

according to Mew and Ho (1976) as follows:

R - Resistant (< 20% wilted plants)

MR - Moderately resistant (20-40% wilted plants)
MS - Moderately susceptible (40-60% wilted plants)
S - Susceptible (> 60% wilted plants)

3. Statistical analysis

The data were subjected to analysis of variance as described by Panse
and Sukhatme (1978) for a randomised block design.

Variability for different quantitative characters was estimated as suggest-
ed by Burton (1952). The formula used in the estimation of variability at genotypic

and phenotypic levels are:
a. Genotypic coefficient of variation (gcv) =

Genot_ypic standard deviation
Mean of the character

x 100
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b. Phenotypic coefficient of variation (pcv) =

Phenotypic standard deviation

x 100
Mean of the character -

¢. Standard error of the mean =

Environmental standard deviation

+/ Replications

. Environmental variance =

Mean square due to genotype - mean square due to error

Replications
Phenotypic variance = genotypic variance + error variance

d.  Heritability in the broad sense was estimated by the formula suggested by
Burton and Devane (1953)

genotypic variance

h2 ) =
- ) phenotypic variance

€. Genetic advance at 5 per cent intensity of selection was calculated using the
formula of Joh=nson ez al. (1955)

GA = hlxopxi

where, h2 = heritability )
p = phenotypic standard deviation
i = coefficient of intensity of selection (2.06 at p = 0.05)

' genetic advance
f.  Genetic advance (%) = x 100
mean of the character




B. Evaluation of bacterial wilt resistant and promising brinjal accessions/
varieties :

The wilt susceptible variety Pusa Kranti and twenty four accessions
found promising for bacterial wilt resistance, yield, plant and fruit characters during
th;: preliminary screening were selected for the study. The accessions having less
than 200 days duration were classified a5 short duration and the accessions having
more than 200 days duration as long duration and were evaluated separately at dif-
ferent spacing. There were 25 plants/accession/replication, The crop was grown in
ridges and furrows and the cultural practices were done as per the package of prac-

tices (KAU, 1993).

1. Experimentzl materials

a. Evaluation of short duration accessions

Fourteen short duration accessions namely Annapurna, CH 156, West
Cost Green (Segregant) [WCG(S)], Surya, Swetha, Arka Keghav, SM 7, SM 59,
SM 62, BB 2, BB 7, BB 44, SM 96 along with a susceptible check Pusa-Kranti were
evaluated during March-Qctober, 1995 in a randomised block design with two

replications at a spacing of 60 x 60 cm.
b. Evaluation of long duration accessions

The long duration accessions namely Composite 2, Thiruvalla Green
Round (TGR), SM 63, SM 69, SM 71, SM 75, SM 87, SM 113, SM 116 and SM
141 were grown during March-November, 1995 in a randomised block design with

three replications at a wider spacing of 100 x 75 cm.
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2. Observations recorded

a. Quantitative characters

Five plants/accession/replication were randomly selected to observe the

following characters.

(@)
(ii)
(iif)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)
(xiii)
(xiv)
(xv)

(xvi)

Plant height (cm)

Plant spread (cm)

Number of primary branches

Leaf length (cm)

Leaf width (cm)

Days to flower

Days to fruit set

Days to first harvest

Days to 50% harvest

Days to last harvest

Number of economic harvests - when:: the yield/harvest exceeded 100 g was
only considered as economic harvest

Total number of harvests

Fruit length (cm)

Fruit diameter (cm)

Fruit circumference (cm)

Average fruit weight (g)

Five fruits randomly selected at third harvest were utilized for recording

fruit characters.
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(xvii) Number of fruits/plant
(xviii) Yield/plant (g)
(xix)  Yield/plot - (kg/9 m?) for short duration accessions and (kg/18.75 m?) for

long duration accessions were recorded and expressed as yield/ha (tonnes)

b. Pest and disease incidence

(i) Incidence of jassids

The jassids population on top, middle and lower leaves were counted and

average of five plants were taken.
(ii) Incidence of bacterial wilt

A row of susceptible variety Pusa Kranti was planted after every plot of
test accessions and on the border rows. Artificial inoculation of the bacterial wilt
pathogen was done as per Winstead and Kelman (1952) by injecting bacterial ooze
coliected from the freshly wilted plants in the axil of third or fourth fully opened
leaf. Inoculation was done at 15 and 30 days after planting and the number of wiited
plants were counted at fortnightly interval and percentage was worked out. The
bacterial wilt was confirmed by ooze test and the accessions were grouped as per

Mew and Ho (1976).
C. Anatomical basis of bacterial wilt resistance

Hand sections of root, stem and petiole of both resistant (Surya) and
susceptible (Pusa Kranti) varieties were taken. These sections were stained in
aqueous safranin. The changes that are brought about in the anatomy of bacterial

infected plants as compared to the healthy plants were observed under the low and
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high power of the microscopes. Microphotographs of the regions of interest were

taken both in susceptible and resistant variety.

d. Biochemical basis of bacterial wilt resistance

(i) Total phenols

Alcoholic extracts of roots and leaves from the plants 60 days after plant-
ing were taken for the estimation. The Folin-Coicalteu method (Mahadevan and

Sridhar, 1982) was followed for estimation,
(1) Orthodihydric phenol

Alcoholic extracts of roots and leavés from the plants 60 days after plant-
ing were taken for the estimation. The Arnow’s method as suggested by Mahadevan
and Sridhar (1982) was adopted for the estimation.

C. Development and performance study of Fy hybrids in brinjal

Based on the initial cataloguing and systematic evaluation the wilt resist-
ant varieties/accessions were selected and utilized in the hybridisation programme. A

brief description of the selected parents are mentioned in Table 4.

In the hybridisation programme, accessions having same or compatible
fruit colour only were inter-crossed. In the selected parents long and medium styled
flowers were identified for crossing. Emasculation of flower buds was done on the
previous day of flower opening and covered with butter paper cover. The male
flowers were also similarly protected to avoid the chances of contamination. Pollina-
tion was performed in the next day morning, covered and labelled and F1 seeds

were extracted from ripe fruits. '
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Table 4. Morphological description of the selected parents for hybridisation programme

S1. Accession No./ Flower Pruit Preit ©Prickly/ Spreading/ Duration  Accessions selected
No.  Variety colour colour shape nonprickly nonspreading of crop  specifically for
1 Surya Purple Deep  Oval  Nomprickly Nomspreading Short Adaptability
purple
2 Annapurna Purple Purple Long  Nomprickly Nonspreading Short Righ yielding
3 Composite 2 Purple Purple Round Momprickly Spreading  Long Sturdy plants and
striated longer duration
4 SH116 Purple Light Round Monprickly Spreading Long Longer duration, large
purple round fruits
5 Arka Keshav Purple ' Deep Linear Nomprickly Nonspreading Short Attractive extra
purple longer fruits
6 SHT Purple Light Long  MNonprickly Spreading  Long Stout fruits and
purple . longer duration
7  Swetha Purple White long  Nomprickly ﬁonspreading Short Adaptability
8 SH63 White  Hilky lLong Prickly  Spreading Long Longer duration
white
9 SH14 White Light Long  Nomprickly Spreading Long Adaptability and high
green yield
10 WOG(S) White Light Long  Nonprickly Nonspreading Short Attractive long
green ° fruits
11 T6R White Hi}ky Oblong Prickly  Spreading  Long Sturdy plants and
white longer duration




1. Experimental materials

The following nine hybrids along with the parents were evaluated du

November 1995-June 1996,

Purple frujted

a) Surya x Annapurna

b) Surya x Composite 2
c) Surya x SM 116

d) Arka Keshav x Composite 2
e) Arka Keshav x SM 71
Light green/White fruited

a) Swetha x SM 63

b) Swetha x SM 141

c) SM 141 x WCG(S)
d) SM 141 x TGR
Design

Replication

Number of plants/accessions/
replication

 Randomised Block Design
: 2
: 25

43
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Plants were grown in ridges and furrows at a spacing of 75 x 60 cxﬁ.

Plants were grown as per package of practices (KAU, 1993),
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2. Observations recorded

(a) Morpholocial characters

All plants of the parents and F 1 hybrids were observed for the morpho-

logical characters as in the preliminary evaluation.

(b) Quantitative characters

@
(i)
(iif)
(iv)
(v)
(vi)
(vit)

(viii)

(ix)

(x)
(xi)
(xii)
(xiii)
(xiv)
(xv)

{xvi)

Plant height (cm) at 60 days after planting (DAP)

Plant height (cm) at 50% fruiting stage

Plant spread (cm) at 60 DAP

Plant spread (cm) at 50% fruiting stage

Number of primary branches

Leaf length (cm) at 60 DAP - measured on third to fourth leaf from the top

Leaf length (cm) at 50% fruiting stage - measured on third to fourth leaf
from the top

Leaf width (cm) at 60 DAP - measured on third to fourth leaf from the top

Leaf width (cm) at 50% fruiting stage - measured on third to fourth leaf
from the top

Collar circumference of stem (cm) - measured at 50% fruiting stage

Days to flower

Days to first harvest

Days to 50% harvest

Days to last harvest

Total number of harvests

Fruit length (cm)
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(xvii) Fruit diameter (cm)
(xviii) Fruit circumference (cm)

(xix}  Average fruit weight (g)

Five fruits randomly selected at third harvest were utilized for recording

fruit characters.

(xx)  Number of fruits/plant
(xxi)  Yield/plant (g)
(xxii)  Yield/plot (kg/11.25 m?) and expressed as yield/ha (tonnes)

¢. Pest and disease incidence

(i) Incidence of jassids

Jassid population on top, middle and lower leaves were counted and

average of five plants were taken.

Symptoms produced due to the jassid infestation was also scored using

0-4 scale as suggested by Singh and Rai (1995) with slight modification mentioned

below:
Grade " Percentage of infection
0 Healthy (no infection)
1 Slight yellowing of margin
2 Yellowing and necrosis of the margin
3 Intense yellowing and necrosis
4 Complete necrosis
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Percentage of intensity was calculated vsing the following formula.

Sum of all numerical ratings 100
Percentage of intensity = X -w=oe
Total number of leaves assessed Mafimum grade

Based on the percentage of intensity the accessions were grouped into 5

categories.
Percent intensity Category
0 ‘ Immune
1-10 Highly Resistant
10.1-25 Moderately Resistant
25.1-50 Moderately susceptible
Above 50 Highly susceptible

(i1) Incidence of bacterial wilt

A row of susceptible variety Pusa Kranti was planted after every plot of
parents/hybrids and on the border rows and inoculation and rating was done as in

detailed evaluation.
(d) Organoleptic test

Fruits of all the parents and F| hybrids were subjected to organoleptic
lesting by five tasters after cooking without salt and spices. A total score of 10 was
given for appearance, taste, flavour and bitterness in the ratio of 2:2.2:4. Bitter

fruits were given less score.
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3. Statistical analysis

(a) Estimation of heterosis

Heterosis over mid-parent (relative heterosis), better parent (heterobeltio-
sis) and standard variety (standard heterosis) were calculated as per Hayes er al.
(1965). For calculating the standard heterosis ip purple fruited Fy hybrids, Surya
was taken as standard parent and for calculating the standard heterosis in light
green/white fruited Fy hybrids, Swetha was taken as standard parent,

The formula used were:

F{-MP
Relative heterosis e — x 100
MP
Fl - BP
Heterobeltiosis . x 100
BP
Fi - SP
Standard heterosis e — x 100°
Sp

where,

Fi, MP, BP, SP were the mean performance of F{ hybrid, mid-parent

better parent and standard parent respectively.
The respective CDs were also calculated

CDh =8E x t value

SE for RH =



2 EMS
SE for HB and SH e
r
where,
EMS = Error Mean Square
r = number of replications

D. Grafting for bacterial wilt and jassid resistance and yield in brinjal

Three wild Solanum species namely S. torvum, S. indicum, S. melongena
var. insanum were tested for their suitability as root stock for grafting with S,
melongena. Compared to S. melongena, S. indicum and S, melongena var. insanum
were having very slow intial growth and stem thickness. This differential growth of
brinjal scion and rootstocks of above two species did not yield perfect graft union
but with S. rorvum rootstock a pgrfect graft union was achieved. So, in all the fur-

ther grafting studies S, forvum was used as rootstock.

Seeds of S. forvum had exhibited dormancy. Seeds .were subjected to
germination test at different dates of extracts. Seeds of S. torvum were extracted
from ripe fruits during May 1995 and dried in shade. Two hundred and fifty seeds
were sown in the nursery at fortnightly interval starting from thf; day of extraction.
The seed beds were irrigated daily and observed for germination percentage.
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Treatments . Sowing
T, ' Immediately after seed extraction
Ty 15 days after seed extraction
T 30 days after seed extraction
Ty 45 days after seed extraction
Ts 60 days after seed extraction
Teg 75 days after seed extraction
T4 90 days after seed extraction
Tg 105 days after seed extraction

. Experimental materials

The following eight brinjal varieties/accessions differing in resistance/
susceptibility to bacterial wilt and jassids, duration of the crop and fruit characters

were selected for grafting onto S. torvum.

(a) Arka Keshav Resistant to bacterial wilt, annual

(b) TGR Resistant to bacterial wilt, perennial
(c) SM 141 Resistant to bacterial wilt, perennial
(d)SM 116 Resistant to bacterial wilt, perennial
(e) BB7 Susceptible to bacterial wilt, annual
(f) Pusa Kranti  Susceptible to bacterial wilt, annual
(g) BB 49 Susceptible to bacterial wilt, annual
(h) Arka Shirish Susceptible to bacterial wilt, annual

The intact plants were compared with the grafted plants during
November 1995 to May 1996 in a factorial experiment with randomised block

design with two replications in a wilt sick soil.
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2. Method of grafting

Grafting was done by wedge method 15 cm above the soil level.
Seedlings of S. torvum with a height of 20-25 cm and a stem thickness of 0.3-0.6 cm
were used as root stock. Semi hard wood cuttings of S. torvum were also used as
rool stock. Vigorously growing shoots emerging from the base of cuttings were
prepared for grafting as in seedlings. Young terminal shoots of the desired variety
having 10-15 cm length were cut, defoliated and used as scion. The base of the scion

was made into the shape of a wedge (Fig.1).

The leafy portion of the stock was cut at 15 cm from the base. A *V’-shaped
cut was made at the top of the prepared stock. Then, wedge shaped scion was
inserted into the stock and the grafted portion was tied up tightly with a one cm wide
polythene strip (Plates 1, 2 and 3). Proper shade was provided to the grafted plants
and were irrigated daily. |

3. Evaluation of grafts

Intact plants were considered as one factor and grafted plants as the other
factor. There were 10 plants/variety/replication under both the graft and intact plants
and they were planted at a spacing of 75 x 60 cm in a wilt sick soil where the
previous two crops were under brinjal. Plants were grown as per Package of

Practices (KAU, 1993).



Fig.l WEDGE GRAFTING IN BRINJAL
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Platel
Solanum torvum in flowering stage

Plate 2
Solanum torvum seedlings



Plate 3
Wedge grafting
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'ﬁ. Qhseryptions recorded
(a) Quantitative characters

Five plants each under grafts and intact plants/replication were tagged
randomly to observe the following characters.

(1) Plant height (cm) - measured from graft union at 50% fruiting
stage-
(ii) Plant spread (cm) - measured at 50% fruiting stage

(i)  Fruit length (cm)

(iv)  Fruit diameter (cm)

(v) Fruit circumference (cm)
(vi)  Average fruit weight ()
(vi)  Number of fruits/plant
(viii) Yield/plant (g)

(b) Pest and disease incidence

(1) Incidence of bacterial wilt

A row of susceptible variety Pusa Kranti was planted after every plot of
grafted/intact plants and on the border rows and number of plants wilted were

counted at fortnightly interval and percentage of wilt incidence was worked out.

(ii) Incidence of jassids

The jassid population was counted and symptoms of jassid infestation

was also scored as in the evaluation of F| hybrids and parents.



(¢) Organoleptic test

Fruits of all lhe.grafted and intact plants were subjected ta organoleptic

testing as in the evaluation of F| hybrids and parents.
(d) Biochemical estimation

Total phenol content and O.D. phenol content in the leaves of 60 days
old grafts/intact plants were estimated as per Folin-Coicalteu method and Arnow’s

method as suggested by Mahadevan and Sridhar (1982).
5. Statistical analysis

The data were subjected to analysis of variance for factorial experiment

as described by Panse and Sukhatme (1978) for a randomised block design.
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RESULTS

"Results of the present investigations are presented under the following

heads:

A. Cataloguing and documentation of initial brinjal germplasm

B. Evaluation of bacterial wilt resistant and .promising brinjal accessions/varieties
C. Development and performance study of Fy hybrids in brinjal

D. Grafting for bacterial wilt and jassid resistance and yield in brinjal

A. Cataloguing and documentation of initial brinjal germpalsm

Seventy eight accessions of brinjal evaluated during July 1994-February
1995 were catalogued as per the IBPGR descriptor list (Table 5 and 6). The
accessions varied in duration, 34 having a shorter duration of less than 200 days and
44 with a lon;ger duration of above 200 days. Prickles were present in 26 accessions
including CH-156, TGR and SM 63. The remaining 52 accessions were devoid of
any prickles on the stem and leaf. Out of the 78 accessions 18 were purple fruited,
17 green fruited and seven hlaving white or milky white fruits and 36 with
striated/mottled fruits. All the accessions except the round fruited Composite 2,
BB 2, SM 116 and SM 136 were having either oval to oblong fruits or linear to long
fruits (Plate 4 and 5). Accessions SM 3, CH 156, SM 20, WCG(S), SM 63, SM 69,
SM 70 SM 136, SM 137 and SM 141 were having white flowers while the remain-

ing accessions were having purple flowers.



Table 5. Source and morphological description for vegetative ¢

haracters in 78 brinjal accessions

during the preliminary evaluation (July 1994-February 1995)
Sl. Accession Name Source of Growth habit Leaf and stem  Fruit calyx  Leaflamina  Leaf vein  Duration of
No. number seed prickliness prickliness colour colour the crop
1 SM2 Kachbachia RAU, Bihar Prostrate Non prickly Non prickly  Green Green Short
2 SM3 Hara Guccha  RAw, Bihar Prostrate Non prickly Non prickly  Green Green Short
3 sSM4 Pant Rituraj GBPUAT, Prostrate Non prickly Non prickly  Green Purple Short
Pantnagar
4 SMS5 Annapurana RAU, Bihar Intermediate  Non prickly Non prickly  Green Purple Short
5 SM7 Fg:ﬂ?affamur RAU, Bihar  Prostrate Non prickly Non prickly  Green Green Short
6 SMI10 Local Local collection Intermediate  Prickly Prickly Green Green Short
Kottayam
7 SM11 BB 7 Dept. of Prosatrate Non prickly Non prickly  Green Purple - Short
Olericulture,
KAU,
Vellanikkara
8§ SMI12 BB-13-1 . Prosatate Non prickly Non prickly  Green Green Short
9 SM13 BB-44 . Intermediate  Non prickly Non prickly  Green Green Short
10 SM 15  Arka Nidhi » Prostrate Non prickly Non prickly  Green Green Short
11 SM16  Arka Keshav . Prostrate ~ Nonprickly ~ Nonprickly  Green Green Short
12 SM 18 Local v Intermediate  Non prickly Non prickly  Green Green Long
13 SM19 CHI156 » Intermediate  Prickly Non prickly  Green Green Short
14 SM20  Local v Intermediat  Prickly Non prickly  Green Green Short
15 SM21 DPLB-2 »» Intermediate  Non prickly Non prickly  Green Green Short
16 SM22 BB49 . Prosatrate Non prickly Noa prickly  Green Green Short
17 SM23 BB2 N Prosatrate  Nonprickly  Nonprickly Green Green Short
18 sSM24 Composite 2 " Prostrate Non prickly Non prickly  Light purple Purple Long
19 SM25 KS326 » Intermediate  Non prickly Non prickly  Green Purple Short
Contd.

Hgg



Table 5. Continued

Sl. Accession Name Source of Growth habit Leaf and stem  Fruit calyx Leafl lamina Leaf vein ~ Duration of
No. number seed prickliness prickliness colour colour the crop
20 SM26 WCGS) Dept. of Prostrate Non prickly Non prickly  Green Green Short
{West Cost Olericulture
Green KAU,
(Segregant)] Vellanikkara
21 SM27 TGR Upright Prickly Prickly Green Green Long
(Thiruvalla
Green Round)
22 SM 28 Arka Shirish ~ ITHR, Intermediate  Non prickly Non prickly  Green Green Short
. Bangalore
23 SM34 M2as57 NBPGR, Intermediate  Non prickly Non prickly  Green Green Long
Vellanikkara - ’
24 SM 36 1C 89854 " Intermediate  Prickly Prickly Green Purple Short
25 SM42  1C 89382 " Intermediate  Non prickly Nonprickly  Green Green Long
26 SM 48 IC 89890-A » Prostrate Non prickly Non prickly  Green Green Long
27 SM 4% 1C 89892 » Intermediate  Non prickly Non prickly  Green Green Long
28 SMSO  IC 89894 " Prostrate Non prickly Prickly Green Green Long
20 SM54  IC 89911 » Upright Non prickly Nonprickly  Green Green Long
30 SMS57 IC89922-B . Upright Non prickly Non prekly Green Green Long
31 SM59  IC 89947-A » Prostrate Non prickly Non prickly  Green Green Short
32 SM62 . IC111345-A " Upright Non prickly Non prickly  Green Green Short
33 SM63 IC 111379 » Intermediate  Prickly Prickly Green Green Long
34 SM67 IC11i411-A - Intermediate  Non prickly Nonprickly  Green Green _ Long
35 SM69  IC 111416-A . Upright Prickly Prickly Green Green Long
36 SM70 IC111416-B » Upright Non prickly prickly Green Green Long
37 SM71 IC111425-A . Upright Non prickly Non prickly  Light purple Purple Long
Contd.
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Table 5. Continued

Sl Accession Name Source of Growth habit Leaf and stem  Fruit calyx Leafl lamina  Leal vein Duration of
No. number seed prickliness prickliness colour colour the crop
38 SM72 IC111426-A NBPGR, Upright Prickly prickly Green Green Long
Vellanikkara
39 SM73  IC 111435 » Intermediate Prickly Prickly Green Green Short
40 SM74 IC 111436 " Prostrate Non prickly Noen prickly  Green Green Short
41 SM75 IC111437-A " Intermediate  Nom prickly Non prickly  Green Green Short
42 SM77  I1C111440-A » Prostrate Non prickly Non prickly  Green Green Long
43 SM78 IC111441B Intermediate Noaprickly — Nonprickly  Green Green Long
44 SM 82 NIC 16990 » Intermediate  Prickly Prickly Green Green Long
45 SMB87 IC 111461 . Prostrate Non prickly Non prickly  Green Green Long .
46 SMB8 NICO1190 " Prostrate Non prickly Prickly Green Green Short
47 SM 89  NICO01197 . Intermediate  Prickly Prickly Green Green Short
48 SM9  V-91-F/0-184 » Intermediate  Non prickly Non prickly  Green Green Short
49 SM97  VII-F/0-184-A Prostrate Non prickly Non prickly =~ Green Purple Long
50 SM98  IC 126708 ” Intermediate Noo prickly ~ Prickly Green Green Short
51 SM9 IC 126716 . Intermediate  Non prickly Non prickly = Green Green Short
52 SM 101 NIC 03276 " Upright Prickly Prickly Green Green Long
53 SM 104 NIC 03338 » Intermediate  Non prickly Noa prickly  Green Green Short
54 SM 105 IC 126713 " Intermediate  Non prickly Non prickly - Green Green Short
55 SM 108 NIC 05038 " Intermediate  Prickly Prickly Green Purple Long
56 SM 109 IC 11308 . Intermediate  Prickly Non prickly  Green Green Long
57 SM 110 1C 089920 » Prostrate Prickly Non prickly  Green Green Skort
58 SM 111  IC 111303 . Intermediate  Prickly Prickly Green Green Long
Contd,
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Table 5. Continued

Sl. Accession Name Source of Growth habit Leaf and stem  Fruil calyx Leaf laminz  Leafl vein  Durativn of
No.  number seed prickliness prickliness colour colour the crop
59 SM 112 1C 089832 NBPGR, Intermediate  prickly prickly Green Green Long
Vellanikkara .
60 SM 113 NIC 01207 . Intermediate  Non prickly Non prickly Green Green Long
61 SM 114 IC111302 »e Upright Prickly Non prickly Green Green Long
62 SM 115 ICO089914 ” Prostrate Noan prickly Non prickly Green Green “Short
63 SM 116 NIC 14090 » Intermediate  Non prickly Non prickly Light purple Purple Long
64 SM 117 1IC 111419 » Intermediate  Prickly - Prickly Green Green Short
65 SM 118 IC 089823 . Intermediate  Prickly Prickly Green Green Long
66 SM 119 IC 111384 " Intermediate  Prickly Prickly Green Green l{)ng
67 SM 120 Swetha Dept. of Oleri- Upright Non prickly Non prickly Green Green Short
culture, KAU,
Vellanikkara
68 SM 121 Surya " Prostrate Non prickly Non prickly Green Purple Short
69 SM 122  Pusa Purple 1ARI, Katrain, Intermediate Non prickly Non prickly Light purple Purple Short
Cluster H.P. .
70 SM124 PusaKranti  JARI, New  Prostrate Non prickly ~ Nonprickly ~ Green Green Short
Delhi
71 SM 126 Local Local collection Intermediate Non prickly Non prickly Green Green Short
Waynad
72 SM 127 Local » Upright Prickly Prickly Green Green Short
73 SM 128 Local . Upright Prickly Prickly Green Green Short
74 SM 129 Local ” Upright Non prickly Non prickly Green Green Short
75 SM 132 Local » Prostrate Non prickly Non prickly Green Green Short
76 SM 136 Local " Upright Prickly Prickly Green Green Long
77 SM 137 Local v Upright Prickly Prickly Green Green Long
78 SM 141 SM 14] KHDP, KAU, Intermediate Non prickly Non prickly Green Green Long
Vellanikkara

68



Table 6. Morphological description for flower and fruit characters in 78 brinjal accessions

during the preliminary evaluation QJuly 1994-Fehruary 1995)

81, Accession  Fruit shape  Fruit corvature  Fruit colour  Fruit flesh  Relative fruit Flower colour  Bearing habit Fruit
Nu.  number density calyx length glossiness
I §M2 Oval Nil Purple Dense Short T Purple Solitary Glussy
2 SM3 Linear Nil Light gree Loose Very shont White Occassionally Glossy
clustered
3 SM4 Oval Nil Purple Loose Short Purple Solitary Glossy
4 SMS5 Long Nil Purple Very loose  Short Purple Solitary Glossy
5 SM7 Long Nil Purple Loose Short Purple Solitary Glossy
6 SMID Oval Nil Light Pur[;le Dense Short Purple Solitary Dull
7 SMII Oval Nil Deep Purple  Loose Short Purple Ocassionally Glossy
clustered
B SMI2 Oval Nil Green striated Dense Shont Purple Solitary Dull
9 SM I3 Oblong Nil Light green  Dense Very short Purple Solitary Glossy
striated
10 SM 15 Linear Slightly curved  Deep purple  Loose Very short Purple Ocassionally Glossy
clustered
11 SM 16 Linear Sickle shaped Decp purple  Very Ioose  Very short Purple Occassionally Glossy
- clustered
12 SM 18 Oval Nil Green striated Dense Intermediate Purple Solitary Dull
13 SM19 Linear Nil Green Loose Short White Occassionally Glossy
clustered
i4 SM20 Long Slightly curved  Light green  Loose Short White Solitary Dull
15 SM2! Long Nil White Dense Short Purple Solitary Dull
16 SM 22 Oval Nil Light green  Dense Short Purple solitary Glossy
17 SM23 Round Nil Green striated Loose Intermediate Purple Solitary Duli
18 SM 24 Round Nil Purple striated Dense Short Purple Solitary Dull
19 SM25 Oblong, Sickle shaped Purple striated Very loose  Short Purple Solitary Glossy
20 SM26 Long Nil Light green  Dense Short White Solitary Glossy
Contd.
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Table 6. Contlinued

S Accession  Fruit shape  Fruit curvature  Fruit colour  Fruit Nesh  Relative fruit Flower colour Bearing habit Fruit
No. number density calyx length glossinesy
;lm-é;d 27 Oblony Nil Milky white  Dense Short Purple Solitary Dull
22 SM28 Long Nil Green Loose Short Purple Solitary Glussy
23 SM 34 Oval Nil Green striated Dense Short Purple Solitary Glossy
24 SM 36 Oval Nil Purple Dense Very long Purple Solitary Glossy
25 SM42 Oval Nil Green striated Dense Short Purple Solitary Dull
26 SM 48 Oval Nil Green strialed Dense Short Purple Solitary Dull
27 SM 49 Oval Nil Green striated Dense Short Purple Solitary Glossy
28 SM 50 Oval Nil Green striated Dense Shert Purple Solitary GIUSS.y
29 SM 54 oval Nil Green striated Dense Intermediate Purple Solitary Duli
30 SM 57 Oblong Nil Green striated Dense Short Purple - Solitary Dull
31 SM59 Oval Nil Green Loose Intermediate Purple Solitary Glossy
32 SM62 Long Nil Purple striated Loose Short Purple Solitary Glossy
33 sSM63 Long Nil Milky white Loose Short White Solitary Glossy
34 SM67 Long Nil Light green  Loose Short Purple - Solitary Dull
35 SM 69 Long Nil Milky white Lovse Short While Solitary Dull
36 SM70 Long Nil Light green  Loose Intermediate White Solitary Dull
37 sSMT71 Long Nil Light purple  Loose Short Purple Solitary Glossy
38 sSM72 Long Nil Light preen  Loose Short Purple Solitary Dull
strated
39 sSM73 Oval Nil Green striated Loose Short Purple Soliary Dull
40 SM 74 Oval Nil Light green  Loose Intermediate Purple Solitary Glossy
striated
41 SM75 Oval Nit Light green  Loose Short Purple Solitary Glossy
42 SM77 Oval Nil Green striated Loose Short Purple Solitary Dull
) Contd,
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Table 6. Continued

SI. Accession  Fruit shape  Fruit curvature  Fruit colour  Fruit flesh  Relative fruit  Flower colour  Bearing habit Fruil

No.  Number density calyx length glossinesy

43 SM T8 Oval Nil Light green  Loose Intermediate Purple Solitary Glosssy

44 SM 82 Oblong Nil Purple striated Loose ‘Short Purple Solitary Dull

45 SM 87 Oval Nil Purple striated Dense " Inlermexdiate Purple Solitary Glossy

46 SM 88 Oval Nil Light green  Loose Long Purple Solitary Dull
striated

47 SM 89 Oval Nil Green striated Dense Short Purple Solitary Glossy

48 SM 96 Oval NIl Purple striated Dense Short Purple Solitary Glossy

49 SM97 Oblong Nil Light green  Dense Intermediate Purple Solitary ~ Glossy
striated

50 SM98 Oval Nil Green Loose Short Purple Solitary Glossy

51 SM99 Oval Nil Light green  Dense Long Purple Solitary Glossy
striated

52 SM 101 Oblong Nil Purple Loose Intermediate Purple Solitary Glossy

53 SM104  Oval Nil Light green  Loose Short Purple Solitary Duli
striated

54 SM 105  Oval Nil Light green  Dense Short Purple Solitary Dull
striated

55 SM 108 Oval Nil Milky white Loose Short Purple Solitary Dull

56 SM 109 Oblong Nil Milky white Loose Short Purple solitary Dull

57 SM 110 Oval Nil Green striated Loose Short Purple Solitary Dull

5B SM 111 Oval Nil Purple striated Dense Short Purple Solitary Glossy

59 SM 112 Oval Nil Purple Dense Intermediate Purple Solilary Glossy

60 SM113  Oval Nil Green Dense Short Purple Solitary Glossy

61 SM114  Oval Nil Green striated Loose Shrot Purple Solitary Dull

Contd.
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Table 6. Continued

SI. Accession Fruit shape Fruit curvature  Fruit colour  Fruit flesh  Relative fruit  Flower colour  Bearing habit Fruit
No. Number density calyx length glossines
62 SMII5 QOval Nil Light green  Dense Short Purple solitary Dull
striated
63 SM 116 Round Nil Light purple  Loose Short Purple Solilary Glossy
64 SM 117 oval Nil Light green  Dense Intermediate Purple Solitary Dull
65 SM 118 Oval Nil Purple striated Dense Short Purple Solitary Dull
66 SM 119 oval Nil Green striated Dense Long Purple Solitary Dull
67 SM 120 Long Nil White Very loose  Short Purple Occassionally Glossy
clustered
68 SM 121 Oval Nil Deep purple  Logse Short Purple Solitary Glossy
69 SM 122 Oblong Nil Purple Very loose  Short Purple Clustered Glossy
70 SM 124 Oblong Nil Purple Loose Short Purple Solitary Glossy
71 SM 126 Oval Nil Deep purple  Dense Short Purple Solitary Glossy
72 SM 127 Long. Slightly curved  Purple striated Dense Short Purple Solitary Dull
73 SM 128 Long Nil Deep purple  Loose Short Purple Solitary Glossy
74 SM 129 Oblong Nil Purple striated Dense Short Purple " Solitary Glossy
75 SM 132 Long Nil Green Loose Short White Solitary Dull
76 SM 136  Round Nil Light green  Loose Intermediate  White Solitary Glossy
striated _

77 SM 137 Oblong Nil Light green  Loose Long Purple Solitary Dull
78 SM 141 Long Nil Light green  Very loose  Short Whi.l.c Solitary _ Glossy
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~The analysis of var;i'ui'cé. indicated significant differences among the 78
.accgssidns for all the 18 characters studied (Appendix-IV). The phenotypic coeffi-
cient of variation ranged from 9.91 to 60.90 (Table 7). The genotypic effect on the
phenotypic. variation was evident by moderately high values of heritability for
majority of the characters. ‘

(1) Plant height

The coefficients of variation for height of plant was only 23.02 per cent
(pcv) and 21.54 per cent (gecv). However, it had a relatively high value of heritabili-

ty (0.88). The plant height ranged from 44.4 cm in BB 49 to 143.9 cm in SM 128

(Table 8). This was closely followed by SM 129 (140.0 cm) and SM 98 (139.1 cm).
(2) Plant spread

Plant spread among the accessions ranged from 53 c¢cm for SM 96 to
141.5 cm for SM 116. The released varieties/accessions like Pant Rituraj and SM 36
were also less spreading types. Thirty three accessions including Bi; 44, CH 156,
TGR, SM 63, SM 71, SM 75, SM 87 and SM 141 had more spreading habit.

(3) Number of primary branches per plant

There was significant variation for number of primary branches among
the accessions. Arka Nidhi had the minimum number of primary branches (4.5)
followed by Arka Keshav (4.9) and SM 109 (4.9). SM 70 had the maximum number
of primary branches (10.8).



Table 7. Coefﬁcxents of variation, heritability and genetic advance for quantitative
characters durmg the preliminary evaluauon

635

harvest

St Character gev (%) pev (%) . ecv (%) Heritability Genetic
No. . advance (%)
1 Plant height 21.54 23.02 8.12 0.88 41.55
2 Plant spread 14.75 19.88 13.29 0.55 22.52
3 Leaf length 17.09 19.68 9.76 0.75 30.56
4 Leaf width 20.25 22.68 10.21 0.79 - 36.89
5 No. of primary 16.95 20.65 - 11.84 0.66 27.99
branches
6  Fruit length 32.78 34.95 12.11 0.88 63.30
-7 Fruit diameter 21.16 23.80 11.03 0.79 38.79
8 Fruit circum- 19.79 21.11 7.37 0.88 38.30
ference
9 Average fruit 43.12 44.45 10.78 0.94 86.07
weight '
10 No. of fruits/plant 54.80 60.90 " 26.50 0.81 101.65
11 Yield/plant 52.67 57.12 22.09 0.85 106.09
12 Days to flower 7.83 9.91 6.08 0.62 12.65
13 Days to fruit set 16.33 18.89 16.24 0.51 9.29
14 Days to first 13.93 16.38 8.63 0.72 24.29
harvest ‘
15  Daysto 50% 29.94 30.81 7.28 0.94 59.91
harvest :
16  Days to last 16.15 20.37 12.42 0.63 26.43
harvest
17 Total number of 25.32 40.36 31.42 0.39 32.39




Table 8. Quantitative characters of the 78 brinjal acvessions during the prefiminary evaluation
(July 1994-February 1995)

él. Accession No./ Plant Plant No.of  Leaf  Leaf Daysto Daysto Daysto Daysto Daysto Total Fruit  Fruit Fruit  Average No.of  Yield/
No. Variety height spread primary length width flowering fruit set  first 50% last No.of length diameter circum- fruit _ fruits/ plant
(cm) (cm) branches (em)  (cm) harvest harvest harvest harvest (cm)  (cm) iggce \:ge)igm plant ®)
I SM-2 780 915 68 - 115 89 404 458 657 88.6  189.2 8.5 69 17 12.9 369 124 491.6
2 SM-3 722 939 65 151 95 395 434 538 88.5 148.6 72 131 33 12.2 39.1 126 613.9
3 SM+4 63.8 565 66 104 85 335 390 508 81.2 913 3.8 51 46 14.7 25 35 308.5
4 Amapurna 1013 940 79 172 120 410 440  S5.5 88.0 1912 13.3 133 3.5 12.1 93.9 320 2279.6
5 SM-7 780 990 86 165- 104 455 SI9 655 87.9 1822 11.8 105 3.5 12.3 85.9 21.2 11411
6 SM-10 93.9 1064 7.0 176 140 447 502 645 1668 1823 11.0 8.0 47 4.1 92.5 155 817.3
7 BB-7 76.5 75.0 55 165 106 430 479 575 £22 1972 129 130 43 149 1766 153 912.6
8 BB-13-1 762 803 89 136 94 328 380 505 82.0 1912 14.4 8.1 .49 17.0 731 153 825.4
9 BB-44 68.8 1125 55 145 116 390 445 662 1666 192.8 12.8 11.4 43 13.4 941 235 15433
10 Arka Nidhi 689 754 45 158 105 455  S05 644 88.0 178.2 10.7 146 24 8.4 601 214 586.7
I ArkaKeshav  61.6 940 49 124 85 429 479 2.7 88.0 172.7. 103 199 26 9.2 69.2 142 530.8
12 5M-18 %00 1004 94 139 99 435 486 607 171.5  215.7 10.7 46 37 10.5- 280 25.1 699.2
13 CH-156 1000 1089 6.7 139 96 380 432 582 129.5  183.7 113 16.0 3.8 13.5 80.1 424 21039
14 SM-20 100.5 814 6.0 140 80 425 475 624 7.9 1993 90 112 32 10.8 68.0 9.5 592.6
15 SM-21 9.4 1104 66 13.9. 99 360 412 504 88.2 178.1-  10.1 98 45 13.5 845 174 800.4
16 BB-49 44 739 56 12.4 94 349 40.2 50.5 87.8 1272 7.0 63 3.6 12.0 49.6 11.1 374.5
17 BB-2- 814 1014 59 142 99 349 400 503 94.0 178.2 11.4 10.1 43 141 705 215 15319
I8 Composite2  79.7 940 6.5 162 110 386 434 587 165.5 202.5 10.7 5.5 47 14.0 9.6 119 814.7
19 SM-25 69.2 714 68 141 87 431 485 625 730 1227 3.9 93 36 12.3 75.7 60 3943
20 WCG(S) 664 864 82 99 65 386 43.0 540 86.9 121.3 5.7 158 3.6 1.6 843 219 12404
Contd.
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Table 8. Continued

Fruit

SL. Accession No./ Plant Plant No.of  Leaf Leal  Daysto Daysto Daysto Dayslo Daysto Total Fruit  Fruit I Average No.of  Yield/
No. Variety height spread primary length width flowering fruit set first 50% last No.of length diameter circum- fruit fruits/ plant
(cm) (cm) branches (cm) (cm) harvest harvest harvest  harvest (cm)  (cm) ig:;lce \:;)ighl © plant ®)
21 TGR 125.0 1125 6.4 200 139 39.7 44,2 53.0 164.7 208.7 59 10.1 4.1 14.8 789 225 1625.9
22 Arka Shirish 70.8 864 6.0 146 11.1 38.7 44.1 54.1 - - 1.4 104 29 15.7 80.9 42 209.3
23 SM-34 1050 955 73 146 106 32 43.0 53.7 80.5 207.2 5.3 6.1 - 3.8 11.8 489 215 815.5
24 SM-36 939 639 56 168 125 443 50.0 64.3 1293 1858 47 84 5.1 19.5 95.4 6.4 368.5
25 SM-42 91.6 120.5 8.4 12.2 8.6 40.2 44.0 54.0 130.1 2157 6.2 80 3.8 13.9 56.6 43.8 1329.2
26 SM-48 558 689 74 8.7 5.5 42.0 47.0 62.7 920 207.2 2.8 63 42 13.9 60.2 4.8 197.2
27 SM-4% 9.5 1114 97 13.0 9.9 41.1 47.0 575 1585  207.0 6.4 60 44 15.9 674 185 612.8
28 SM-50 504 814 75 9.4 6.1 36.0 41.5 54.0 87.4 206.8 43 80 5.8 17.1 860 175 831.5
29 SM-54 107.5 1125 8.9 14.5 9.5 42.5 46.9 56.3 129.6  207.0 53 82 5.0 17.6 79.8 173 803.8
30 SM-57 1150 94 85 164 116 43.0 48.1 58.5 115.9 2072 11.0 9.5 5.1 15.5 810 177 852.2
31 SM-59 835 939 17 10.0 8.4 56.8 41.6 540 814 1910 12.7 B0 4.2 15.1 56.5 21.5 1021.8
32 sM-62 1089 830 8.1 188 140 44.9 50.9 64.3 1125 186.9 9.5 7.1 42 15.4 63.2 202 1158.6
33 SM-63 110.7 1025 7.7 16.5 121 47.0 51.0 66.9 149.0  211.1 11.2 166 3.8 12.9 76.6  13.7 756.8
34 SM-67 117.9 115.2 8.5 158 109 384 44.2 33.5 1519 203.3 9.5 1.1 4.1 13.8 88.7 241 553.5
35 SM-69 116.4 1114 5.5 185 140 43.1 494  63.1 169.2  208.7 10.5 153 4.2 14.0  100.7 14.5 699.3
36 SM-70 1229 1114 108 171 119 43.0 48.5 61.3 1709  215.7 100. 142 34 11.4 68.9 _ 13.6 827.5
37 SM-T1 1166 1075 7.0 178 122 47.2 53.1 66.5 1712 207.0 10.5 11.0 45 '15.6 77.2  19.0 1775.3
38 SM-72 106.4 111.6 6.5 145 117 41.0 45.9 61.3 165.7 207.0 10.9 102 42 14.1 724 228 959.0
39 SM-73 715 866 56 11.4 8.9 43.0 492 62.2 109.6 1983 8.7 94 42 15.3 64.1 13.2 336.1
40 SM-74 766 989 7.7 12.0 8.1 41.2 46.2 58.8 93.8 117.2 4.5 63 39 13.1 324 177 324.6
41 SM-75 9.0 105.0 9.0 15.4 1.6 43.2 49.5 63.8 129.7 2025 12.1 0.4 5.4 16.8 87.9 25.2 1433.7

Contd.
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Table 8. Continued

Sl. Accession No./ Planl Plant No. of Leal  Leafl Daysto  Daysto Dayslo Days o Daysto Total Fruit  Fruit Fruit Average No.of  Yield/
No. Variety height spread primary length width flowering fruit set  first 50% last No.of length diameter circum- fruit fruits/ plant
{cm) (cm) branches (cm) {cm) harvest  harvest harvest  harvest (cm) (cm) l('ir!g?ce \:ge)ight plant ($:3]

42 SM-77 840 1130 6.8 12.5 9.6 41.1 46.0 57.5 89.0 2072 12.0 70 39 13.9 48.0 122 893.2
43 SM-78 1138 917 6.8 165 120 39.8 4.1 60.0 772 2157 12.3 8.1 45 15.9 73.1 243 1252.0
44 SM-82 879 B89 6.5 14.0  10.0 41.0 46.2 60.3 1295 2156 10.9 134 44 14.9 104.7 16.1 948.2
45 SM-87 875 129.1 8.0 1267 9.0 38.0 44.5 56.3 109.6 207.3 9.9 79 45 15.2 87.7 187 977.2
46 SM-88 95.0 767 6.7 10.4 8.0 43.2 49.5 62.1 1153 1601 7.2 45 41 15.1 432 142 337.2
47 SM-89 782 M1 55 0.8 6.3 424 48.5 57.4 1259 1728 97 74 38 13.4 427 241 962.4
48 SM-96 1013 53.0 55 152 101 435 49..6 62.1 1345  185.0. 10.4 64 49 173 72.2 8.9 605.0
49 SM-97 9240 1000 85 155 105 38.0 44.1 57.7 78.5 2157 12.7 10,6 5.1 18.3 129.1 18.5 1493.6
50 SM-98 139.1 1000 8.2 159 110 41.7 48.0 57.5 152.9 1983 10.7 99 50 16,7 89.2 14.3 1071.3
51 SM-99 790 780 7.0 1.7 9.3 40.7 45.2 57.4 89.2  160.7 6.8 66 39 13.4 52.6 6.6 243.1
52 SM-101 1175 125 72 142 93 40.2 449 57.7 89.0 207.0 12.2 73 39 12.1 .541 623 1546.5
53 SM-14 67.5 839 8.7 8.9 6.9 41.5 46.0 515 89.1 160.8 1.7 86 35 12.6 50.1 12.8 634.4
354 SM-105 91.0 1042 6.1 12.0 9.4 43.0 48.0 62.3 1109 1382 31 104 45 13.9 58.1 5.2 266.4
55 SM-108 103.0 975 6.5 220 144 42.3 47.0 58.7 1846 2155 6.1 8.1 46 18.1 718 2211 1038.8
56 SM-109 1089 926 49 16.5 9.1 40.7 45.5 54.7 170.7  207.2 8.5 111 34 148 705 11.6 485.2
57 SM-110 712 9.0 7.0 11.8 7.1 43.2 48.7 51.7 85.0 106.2 5.0 83 45 143 70.4 30 3599
58 SM-111 125 1255 7.0 150 10.2 43.7 49.5 62.8 180.2 2072 10.7 9.1 40 141 82.1 213 843.6
59 SM-112 , 98.9 867 74 120 102 41.0 45.8 57.5 85.2 ~ 207.1 10.5 142 46 14.6 89.2 8.9 466.7
6 SM-113 629 950 68 134 9.7 399 46.0 513 109.4  208.7 11.4 84 40 14.5 84.1 201 1321.4
61 SM-114 1139 1278 7.5 159 110 41.9 45.8 57.4 80.5 215.5 12.5 122 135 13.3 103.2 252 1336.2
62 SM-115 80.5 706 55 147 10.7 46.6 50.8 57.5 1258 1717 9.5 64 37 13.8 79.8 15.9 422.3

Contd.
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Table 8. Continued

Sl. Accession No./ Plant Plant No. of Leaf !ﬂf Days to Daysto Daysto Daysto Daysto Total Fruit  Fruit Fpnit Average No.of  Yield/
o Ve T T vy T L W b e e BEE o
(cm) (2
63 -SM-116 93.0 1415 84 19.0 13.8 48.2 53.5 66.6 1704 2154 10,2 é.o 6.6 20.5 89.1 17.5 1431.2
64 SM-117 764 1089 8.0 18.2 9.8 43.0 48.1 63.4 80.5 198.5 10.2 10.5 47 16.3 90.2 7.9 534.9
65 SM-118 8.9 1015 9.5 10.7 6.9 40.9 45.8 60.6 1094 2072 10.0 7.0 -46 16.0 8.7 226 611.1
66 SM-119 980 1115 68 152 10.0 39 512 61.4 1704 207.2 10.2 79 45 15.6 69.1 12.7 728.9
67 Swetha 805 926 5.7 11.8 8.6 39.0 43.2 57.6 106.9  187.2 10.9 129 3.0 13.2 813 249 1265.6
68 Surya 76.7. 917 6.2 1.9 9.4 39.6 4.2 57.5 101.4 1872 12.2 75 49 16.5 65.8 22.5 1379.6
69 SM-122 940 815 55 144 100 41.7 45.7 62.1 106.5 -184.7 10.7 1o 35 12.5 80.3 394 926.8
70 Pusa Kranti 729 832 5.7 129 105 459 50.7 57.5 - - 23 106 5.2 12.4 88.1 4.5 182.8
71- SM-126 830 875 56 15.5 9.9 335 379 54.3 1082 109.4 22 93 26 9.5 65.0 2.5 132.3
72 SM-127 1280 1105 7.0 1.5 126 35.0 40.1 50.5 89.0 1282 4.8 156 34 1.7 75.5 53 466.4
73 SM-128 143.9 -115.-0 5.5 168 13.5 34.8 40.1 34.0 88.0 1254 2.7 142 33 11.7 79.2 33 244.5
74 SM-129 140.0 119.1 5.4 179 117 40.5 45.5 54.0 85.2 103.2 2.0 155 5.3 17.8 85.0 1.2 134.5
75 SM-132 711 931 53 184 112 42.0 47.0 53.9 2.7 1427 35 52 46 152 1905 3.0 198.7
76 SM-136 90.0 1200 5.5 25 164 47.9 55.2 66.7 - 1482 207.2 45 86. 97 303 2354 227 1112.3
77 $§M-137 1077 1064 54 209 16.0 43.1 41.7 58.1 1704 2072 8.9 160 6.3 18.9 2264 10.8 956.3
78 SM-141 101.5 105.0 7.0 194 154 45.8 48.5 62.2 170.5  207.2 14.4 13.7 38 134 1055 21.8 1635.0
CD(p=0.01) 14.88 2573 1.635 2862 2111 4966 5769 10.80 16.73  45.83 5601 2396 09403 2.128 17.30 9.165 376.9
cv 8.12% 13.19% 11.85% 9.76% 102I1% 6.08% 624% B8.62% 7.28% 12.42% 31.42% 12.11% 11.02% 7.37% 10.78% 26.57% 22.09%
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(4) Leaf length

Leaf length was minimum in SM 48 (8.7 cm) followed by SM 104
(8.9 cm). SM 136 had the maximum leaf length (22.5 cm). The perennial accession
TGR also had large sized leaves having a length of 20 cm.

(5) Leaf width

Minimum width of 5.5 cm was observed for the leaves of SM 148
followed by SM 50 (6.1 cm). The accession SM 136 which had the longest leaves

also had maximum width (16.4 cm) for the leaves.
(6) Days to flower

The coefficients of variation was minimum for this character (pcv 9.91%
and gcv 7.83%). BB-13-1 was the earliest to flower (32.8 days) followed by SM
126 (33.5 days) and SM 4 (33.5 days). SM 116 toock maximum days for flowering
(48.2 days) followed by SM 136 (47.9 days).

(7) Days to fruit set

SM 126 was the earliest to set fruit (37.9 days) followed by BB-13-1 (38
days) and SM 4 (39 days). SM 136 took maximum days to set fruit (55.2 days)
followed by SM 116 (53.5 days). |

(8) Days to first harvest

As in case of days to flower, days to first harvest also had low values of
phenotypic and genotypic coefficients of variation (16.38% and 13.93%
respectively). Days for first barvesting ranged from 50.3 days to 66.9 days. BB 2
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took the minimum days of 50.3 for first harvesting followed by SM 121 (50.4 days).
Maximum number of days for the first harvest was taken by SM 63 (66.9 days)
followed by SM 116 (66.6 days) and SM 71 (66.5 days).

(9) Days to 50 per cent harvest

The value for peak harvesting stage ranged from 73.1 to 184.6 days.
SM 25 took minimum number of days for peak harvesting (73.1) and maximum was
taken by SM 108 (184.6 days). The days -taken for peak harvesting by SM 71,
SM 141, SM 116, Composite 2, TGR, SM 63, Swetha, Surya,Annapurna, Arka
Keshav and WCG(S) was 171.2, 170.5, 170.4, 165.5, 164.7, 149, 106.9, 101.4,
88, 88 and 86.9 respectively. |

(10) Days to last harvest

The fruiting period ranged from a low value of 91.3 days for SM 4 to a
high value of 215.7 days for SM 18, SM 42, SM 70, SM 78 and SM 97. BB 7,
BB 44, Annapurna, Surya, Swetha, CH 156, Arka Keshav and WCG(S) had a crop
duration of 197.2, 192.8, 191.2, 187.2, 186.9, 182.2, 172.7 and 121.3 days
whereas SM 116, SM 63, TGR, SM 141, SM 71 and Composite 2 had a Ionge;
crop duration of 215.4, 211.1, 208.7, 207.2, 207 and 202.5 days respectively.

(11) Total number of harvests

Among the quantitative characters, the heritability was minimum for
total number of harvest in brinjal which was due to high value of environmental
coefficient of variation (31.42%). The number of harvests ranged from 1.2 to 14.4.
Minimum number of harvests were recorded from SM 129 (1.2) and Arka Shirish
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(1.4). SM 141 and BB-13-1 had given the maximum number of harvests (14.4).
Annpurna, BB 7, BB44, Surya, SM 75, SM 7, SM 113, SM 63, BB2, Swetha,
Composite 2, SM 69, SM 71, SM 96, Arka Keshav, SM 116, SM 87, TGR and
WCG(S) gﬁve 13.3, 12,9, 12.8, 12.2, 12.1, 11.8, 11.4, 11.2, 11.2, 10.9, 10.7,
10.5, 10.5, 10.4, 10.3, 10.2, 9.9, 5.9 and 5.7 number of harvests respectively.

(12) Fruit length

SM 88 had the shortest fruits (4.5 cm) followed by SM 18 (4.6 cm).
Length of fruit was maximum in Arka Keshav (19.9 cm) followed by WCG(S)
(16.8 cm) and SM 63 (16.6 cm). Varieties/accessions like Arka Nidhi, Arka
Keshav, SM 20, SM 25 and SM 127 having long and slender fruits were either
slightly curved or sickle shaped.

(13) Fruit diameter

The fruit diameter was minimum for Arka Nidhi (2.4 cm) followed by
Arka Keshav (2.6 cm). Maximum fruit diameter was recorded by round fruited
accession SM 136 (9.7 cm) followed by SM 116 (6.6 cm) and SM 137 (6.3 cm).

(14) Fruit circumference

Minimum fruit circomference of 8.4 cm was observed for Arka Nidhi
followed by Arka Keshav (9.2 cm). Maximum fruit circumference of 30.3 cm was
recorded in SM 136 followed by SM 116 (20.5 cm).

(15) Average fruit weight -

Though average fruit weight had moderate values of phenotypic



coefficient of variation (44.45%) and genotypic coefficient of variation (43.12), the
heritability value was maximum (0.94). It had a comparatively high value of genietic
advance also (86.07%). The average fruit weight ranged from 28 g in SM 18 to
2354 ¢ in SM 136. SM 136 was closely followed by SM 137 (226.4 g). Accessions
like SM 132, BB 7, SM 97, SM 141 and SM 69 also had large sized fruits (150.5,
176.6, 129.1, 105.5 and 100.7 g respectively).

(16) Number of fruits per plant

Phenotypic and genotypic coefficient of variations were maximum for
number of fruits/plant (60.90% and 54.80% respectively). The heritability of this
character was also high (0.81). The minimum number of fruits were in the Waynad
collections SM 129 (1.2), SM (2.5), SM 132 (3.0) and SM 128 (3.3). The
maximum number of fruits were recorded in SM 101 (62.3) followed by SM 41
(43.8), CH 156 (42.4), SM 122 (39.4) and Annapurna (32).

(17) Yield per plant

There was significant differences among the 78
accessions for yield/plant. It had a high value of phenotypic coefficient of variation
(57.12%) and genotypic coefficient of variation (52.67%). The genetic advance was
also maximum for this character (106.09%). Yield/plant ranged from 132.3 g in SM
126 to 2279.6 g in Annapurna. This was followed by CH 156 (2103.9 g), SM 71
(1775.3 g), SM 141 (1635 g), TGR (1625.9 g), SM 101 (1546.5 g), BB 44
(1543.3 g), BB 2 (1531.9 g), SM 97 (1493.6 g), SM 75 (1433.7 g), SM 116
(1431.2 g), Surya (1379.6 g), SM 114 (1336.2 g), SM 42 (1329.2 p), SM 113
(1321.4 g), Swetha (1265.5 g) and SM 78 (1252 g).
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(18) Incidence of bacterial wilt

The incidence of bacterial wilt among the 78 brinjal accessions ranged
from 0 to 100 per cent (Table 9). The infected plants succumbed to wilt from
seedling to final harvestable stage (Plate 6 and 7). The varieties like Arka Shirish
and Pusa Kranti completely lost by bacterial wilt even before 90 days after planting.
None of the plants in the above varieties were there in the field at the time of peak
harvesting. Varieties/accessions like SM 10, BB-13-1, BB 44, Arka Keshav,
SM 18, CH 156, SM 20, WCG(S), TGR, SM 50, SM 63, SM 67, SM 70, SM 71,
SM 72, SM 78, SM 82, SM 96, SM 97, SM 101, SM 111, SM 113, SM 116,
SM 119, Surya, Swetha, SM 122, SM 127, SM 132, SM 137 and SM 141 were
completely free from bacterial wilt during the field evaluation. Incidénc;e of bacterial
wilt was below 20 per cent in SM 2, SM 3, Annapurna, SM 7, Arka Nidhi, BB 2,
Composite 2, SM 25, SM 42, SM 48, SM 49, SM 59, SM 62, SM 69, SM 75,
SM 87, SM 98, SM 108, SM 109, SM 114, SM 115, SM 117, SM 118, SM 128,
SM 129 and SM 136. The wilt incidence ranged from 20 to 40 per cent in
accessions/varieties like BB 7, SM 4, SM 21, SM 36, SM 54, SM 57, SM 74,
SM 77, SM 88, SM 89, SM 99, SM 104, SM 105, SM 110 and SM 112. Incidence
of bacterial wilt was rﬁore than 40 per cent b!llt below 60 per cent in three accessions
SM 34, SM 36, SM 73 and SM 126. Bhubaneshwar line BB 49 was susceptible to
wilt (70%).

B. Evaluation of bacterial wilt resistant and promising brinjal accessions/
varieties

Twenty four accessions/varieties which exhibited better performance for

resistance to bacterial wilt, productivity and desirable fruit and plant characters
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Table 9. Beacterial wilt incidence in 78 brinjal accessions during preliminary evaluation
(July 1994-February 1995)

Sl.  Accession No./

Wilting (%) Disease SI. Accession No./ Wilting (%) Disease

No.  variety reacion No.  variety reaction
1 sM2 15(0.3692) MR 22 ArkaShirish 100 (1.412) S
2 SM3 1503692) R 23 SM34 50 (0.7854)  MS
3 SM4 35(0.6322) MR 24 SM36 50 (0.7854)  MS
4  Annapurna 5(0.2403) R 25 SM42 5(0.2403) R
5 SM7 10(0.3218) R 26 SM48 10(03112) R
6 SM 10 0(0.1588) R 27 SM49 15(0.3692) R
7 BB7 30 (0.5742) MR 28 SM S50 0(0.1588) R
8§ BB-13-1 0(0.1588) R 29 'SM 54 25(0.5216) MR
9 BB44 0(0.1588) R 30 SM 57 25(0.5216) MR
10 Arka Nidhi 5(0.2403) R 31 SM59 5(0.2403) R
11 Arka Keshav 00.1588) R 32 SM62 5(0.2403) R
12 SM 18 00.1588) R 33 SM63 0(0.1588) R
13 CH-156 0(0.1588) R 34 SM67 0(0.1588) R
14 SM20 0(0.1588) R 35 SM69 5(0.2403) R
15 SM21 25(0.5216) MR 36 SM70 0(0.1588) R
16 BB 49 70 (0.9914) S 37 SM71 0(0.1588) R
17 BB2 5(0.2403) R 383 SMT72 0(0.1588) R
18 Composite-2 502403) R 39 SM73 50 (0.7854)  MS
19 SM 25 1003218y R 40 SM74 35(0.6322) MR
20 WCG(S) 0(0.1558) R 41 SM75 5(0.2403) R
21 TGR 0(0.1588) R 42 SM77 35(0.6322) MR

Contd. -



Table 9. Continued

Accesston No./ Wilting (%)

Sl. Accession No./ Wilting (%) Disease SI. Disease
No. variety reaction No, Variety reaction
43 SM 78 0(0.1588) R 61 SM 114 5(0.2403) R
44 SM 82 0(0.1588) R 62 SMI1IS 5(0.2403) R
45 SM 87 5(0.2403) R 63 SM116 0(0.1588) R
46 SM 88 35 0.6245) MR 64 SM 117 5(0.2403) R
47 SM 89 25(0.5216) MR 65 SM 118 15(0.3692) R
48 SM 96 0(0.1588) R 66 SM 119 0(0.1588) R
49 SM 97 0(0.1588) R 67. Swetha 0(0.1588) R
50° SM 98 5(0.2403) R 68 Surya 0(0.1588) R
51 SM99 30(0.5742) MR 69 SM 122 0(0.1588) R
52 SM 101 0(0.1588) R 70 PusaKranti 100 (1.412) S
53 SM 104 35(0.62455 MR 71 SM 126 45(0.7351)  MS
54 SM 105 25(0.5216) MR 72 SM 127 0(0.1588) R
55 SM 108 5(0.2403) R 73 SM 128 10 (0.3218) R
56 SM 109 100.3112) R 74 SM 129 10(0.3927) R
57 SM 110 30(0.5536) MR 75 SM 132 0(0.1588) R
S8 SM 111 0(0.1588) R 76 SM 136 15(0.3927) R
59 SM 112 25(0.5216) MR 77 SM 137 0(0.1588) R
60 SM 113 0(.1588) R 78 SM141 0(0.1588) R
e '

Data in parentheses indicates transformed value
R - Resistant - wilting less than 20%

MR - Moderately Resistant - wilting 20-40%
MS - Moderately Susceptible - wilting 40-60%
S - Susceptible - wilting more than 60%



Plate 6
Wilted plant at the initial flowering stage

Plate 7
Wilted plant at the post flowering stage



during the preliminary evaluation were progressed for detailed evaluation during
March-November 1995. The accessions selected, being different in duration of
crop, were evaluated separately under different spacing keeping the susceptible
variety Pusa Kranti as check. The accessions/varieties Swetha (Plate 8), Surya (Plate
9), Arka Keshav (Plate 10), BB 7 (Plate 11), Annapurna (Plate 12), CH 156,
WCG(S), SM 7, SM 59, SM 62, BB2, BB 44 and SM 96 were evaluated under short
duration accessions and SM 116 (Plate 13), SM 141 (Plate 14), Composite 2 (Plate
15), TGR, SM 63, SM 69, SM 71, SM 75, SM 87 and SM 113 under long duration.
The analysis of variance showed that there were significant differences for all the
characters studied except for the fruit diameter of long duration accessions
(Appendix-V and VI).

(1) Plant height

a. Short duration type

Plant height ranged from 83.2 cm in Surya to 183 cm in WCG(S) (Table
10). WCG(S) was closely followed by Annapurna (141.55 cm) and CH 156
(134.15 cm). Swetha recorded a height of 111.55 cm and Arka Keshav, 85 cm.

b. Long duration type

The plant height ranged from 63.87 cm in SM 113 to 187.77 cm in TGR
(Table 11). SM 141 recorded a height of 155.63 ¢cm and SM 71 140.4 cm.

(2) Plant spread

a. Short duration type

The spread also showed significant differences among the accessions
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ACCESSIONS PROGRESSED FOR DETAILED EVALUATION

Plate 8 Swetha

Plate 9 Surya



Plate 10 Arka Keshav

Plate 11 BB 7



Plate 12
Annapurna

Plate 13
SM 116



Plate 14
SM 141

Plate 15
Composite 2



Table 10. Vegetative characters of 15 short durati

78

on brinjal accessions

(March-October 1995)
Sl Accenie No./' Plant height Plant spread  No. of Leaf length  Leaf width
No. Variety (cm) (cm) primary (cm) (cm)
' branches
1 Anopurma 141.55 10420 66 1150 o970
2 CH-156 134.15 128.90 6.2 13.55 10.00
3 WCG (S) 183.00 110.55 6.1 11.00 7.80
4 Swetha 111.55 100.70 6.3 12.30 7.10
5 SM-59 126.55 89.05 6.5 9.00 6.40
6 Arka Keshay 85.00 110.50 6.0 12.00 7.85
7 BB-13-1 98.75 151.65 8.5 12.30 9.35
8 BB-2 92.70 89.05 6.0 10.20 8.35
9 SM-96 95.40 53.20 2.8 4.85 4.30
10 BB-7 96.35 102.55 6.0 10.95 7.40
11 Surya 83.20 113.20 7.0 11.00 8.00
12 SM-7 122.80 91.80 7.5 11.90 9.65
13 BB-44 131.55 121.55 6.3 12.50 9.90
14 SM-62 98.90 110.50 6.4 12.75 9.90
IS Pusa Kranti 97.90 61.65 6.0 11.55 9.85
CD (p=0.01) 22.05 15.22 1280 1.192 133
Vv 9.08% 9.56%  4.99% 8.48%

6.96%
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Table 11. Vegetative characters of 10 long duration brinjal accessions
(March-November 1995)

SI.  Accession No./ Plant Plant No. of Leaf Leaf
No. Variety height spread primary length width
(cm) (cm) branches (cm) (cm)
1 SM63 146.13 159.67 59 1530 9.30
2 SM-141 155.63 154.43 6.1 15.83 12.00
3 SM-75 97.07 107.63 7.2 14.73 9.70
4 SM-69 145.53 140.37 6.4 14.57 10.17
5 TGR 187.77 171.30 5.2 20.37 12.17
6 Composite-2 134.27 138.87 6.1 13.37 8.03
7 SM-71 140.40 191.87 5.4 16.47 10.23
8 SM-116 124.43 175.53 6.8 16.83 12.33
9 SM-113 63.87 102.83 8.1 10.17 7.90
10 SM-87 88.87 127.07 5.7 11.0 7.70
R0 UB AW 4B BR S




tested. The value ranged from 53.2 cm to 151.65 cm. As in the initial evaluation
SM 96 was the least spreading type followed by Pusa Kranti (61.65 cm) and BB 2
(89.05 cm). The maximum spread was noticed in BB-13-1 (151.65 cm) followed by
CH 156 (128.9 cm) and BB 44 (121.55 cm). Surya had a spread of 113.2 cm and
Swetha of 100.7 cm.

b. Long duration type

The plant spread ranged from 102.83 cm to 191.87 ¢cm. Minimum spread
was observed for SM 113 (102.83 cm) and maximum for SM 71 (191.87 cm). This
was followed by SM 116 (175.53 cm) and TGR (171.3 cm). The round and firm
fruited Composite 2 had a plant spread of 138.87 cm.

(3) Number of primary branches per plant
a. Short duration type

The number of primary branches was minimum for SM 96 (2.8) and
maximum for BB-13-1 (8.5). Surya had seven numbers of primary branches and
ARka Keshav, six.

b. Long duration type

The lowest number of primary branches was observed for TGR (5.2)
followed by SM 71 (5.4) and highest number of branches was for SM 113 (8.1).

(4) Leaf length

a. Short duration type

Minimum leaf length was recorded in SM 96 (4.85 cm) and maximum in
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CH 156 (13.55 cm). Leaves of Arka Keshav had a length of 12 cm and Surya,

11 cm.
b. Long duration type

The value for leaf length in long duration accessions ranged from
10.17 cm to 20.37 cm. As in the initial evaluation, maximum leaf length was
observed for TGR (20.37 cm). SM 116 gave a leaf length of 16.83 ¢cm and SM 71,
16.47 cm.

(5) Leaf width

a. Short duration type

Minimum leaf width was observed for SM 96 (4.3 c¢m) followed by
SM 59 (6.4 cm) and maximum for CH 156 (10 cm) followed by BB 44 (9.9 ¢m) and
SM 62 (9.9 cm). Surya recorded leaf width of 8 cm and Arka Keshav, 7.85 cm.

b. Long duration type

The value of leaf width ranged from 7.7 cm in SM 87 to 12.33 cm in
SM 116. SM 71 had a leaf width of 10.23 cm.

(6) Days to flower

a. Short duration type

Surya was the earliest to flower (25.5 days) followed by Swetha (29.7
days) (Table 12). Arka Keshav took maximum days to flower (39.8 days) followed
by BB 7 (39.7 days).



Table 12. Earliness and duration of 15 short dura
(March-October 1995)

tion brinjal accessions
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S1. Accession No./  Days to Days to  Days to  Days to 50% Days to  No. of Total No.of
No.  variety -flower  fruit set first barvest last economic harvest
harvest harvest  harvests -

1 Annapurna 33.5 39.8 48.8 128.4 198.4 14.3 16.3

2 C(H-15 32.2 37.4 49.7 141.6 198.5 14.7 16.7

3 WCG(S) 36.8 43.8 53.5 154.2 198.7 14.3 16.3

4  Swetha 29.7 35.1 47.2 108.3 198.4 14.0 16.5

5  SM-59 30.5 35.5 47.3 88.5 162.8 13.4 14.4

6  Arka Keshav 39.8 45.0 55.4 139.0 198.3 12.3 14.8

7 BB-13-1 34.9 40.5 51.5 115.8 198.5 13.9 15.9

8 BB-2 30.0 36.4 46.5 138.4 177.0 14.8 14.8

9  SM-9% 35.8 4.0 55.2 7.1 109.0 2.7 2.7
10 BB-7 39.7 44.3 55.9 138.5 187.3 13.0 15.0
11 Surya 25.5 31.2 43.5 109.5 192.2 13.4 14.4
12 SH-7 33.5 39.0 48.8 124.4 198.4 10.9 10.9
13 BB-44 3.4 38.0 53.5 142.5 198.6 9.3 11.3
14 SH-62 30.4 34.5 49.0 138.6 193.0 8.3 10.3
15  Pusa Kranti 32.8 37.5 50.4 67.0 91.4 2.7 2.7
CD (P=0.01) 1.910 1.900 3.204 18.75 27.85 2.104 2.284
cv 2.68% 2.30% 2.96% 7.26% 6.59% 7.36% 8.28%




b. Long duration type

Long duration accessions took more time for the emergence of flowers.
SM 116 took maximum days for flowering (44.9 days) followed by TGR (42.9
days) and SM 71 (41.3 days) (Table 13).

(7) Days to fruit set
a. Short duration type

Surya was the earliest to set fruit (31.2 days) followed by SM 62 (34.5
days) and Swetha (35.1 days). Arka Keshav took maximum days to set fruits (45
days).

b. Long duration type

SM 113 was the earliest to set fruits (39 days) while SM 116 took
maximum days to set fruits (49.3 days) followed by TGR (47.2 days) and SM 71
(46 days).

(8) Days to first harvest
a. Short duration type

Minimum number of days for first harvesting was noticed in Surya (43.5
days) followed by BB2 (46.5 days) and Swetha (47.2 days). Maximum days to first
picking was taken by BB 7 (55.9 days) followed by Arka Keshav (55.4 days).

b. Long duration type

Harvesting was delayed in long duration accessions and maximum days
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Table 13. Earliness and duration of 10 long duration brinjal accessions
(March-November 1995)

S1. Accession No./ . Days to Days to  Days to Days to 50% Days to No.of
No.  Variety flower fruit set first harvest last economic
harvest harvest harvests
1 SH-63 39.9 4.9 - 56.4 166.3 225.7 15.6
2 SK-141 40.5 .9 57.4 153.5 240.3 18.4
3 SH-75 35.5 40.5 52.6 109.4 207.4 15.8
4 SH-69 38.9 3.9 56.5 148.9 240.5 17.3
5  TGR 42.9 47.2 62.5 162.6 240.5 15.5
6  Composite 2 41.0 5.3 59.9 117.9 240.5 10.7
7 SH-T1 1.3 46.0 60.3 159.1 236.4 11.9
8 SM-116 [T 9.3 64.3 159.7 240.3 14.1
9 SH-113 3.3 39.0 52.6 120.1 27.9 4.4
10 SH-87 38.1 43.5 55.4 139.4 212.9 13.7
EB-;P=0.01) 2909  2.823 3.156 12.00 18.35 2.537-----

v 4.29% 3.70% 3.18% 4.87% 4.86% 12.80%

-




for first harvesting was taken by SM 116 (64.3 days) followed by SM 71 (60.3
days).

(9) Days to 50 per cent harvest

a. Short duration type

Among the short duration accessions maximum days for 50 per cent
harvest was taken by WCG(S) (154.2 days) followed by BB 44 (142.5 days). Surya
took 109.5 days for 50 per cent harvesting and Arka Keshav, 139 days.

b. Long duration type

Minimum days for 50 per cent harvesting was taken by SM 75 (109.4
days) followed by Composite 2 (117.9 days). SM 63 took maximum days for 50 per
cent harvest (166.3 days) followed by TGR (162.6 days). SM 116 (159.7 days) and
SM 71 (159.1 days) also took more days for 50 per cent harvesting.

(10) Days to last harvest
a. Short duration type

The purple fruited wilt susceptible variety Pusa Kranti was completely
wiped off from the field even before the third harvest minimising the days to last
harvest to a very low value of 91.4 days. Among the short duration acdcessions the
crop could be harvested upto 198.7 days in WCG(S) which was at par with Arka
Keshav (198.3 days).

b. Long duration type

The number of days for last economic harvest in the long duration acces-
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sions ranged from 207.4 days in SM 75 to 240.5 days in Compsite 2, TGR and
SM 69. SM 141 and SM 116 were also retained in the field for a longer period
(240.3 days). Due to perennial tendency, the long duration SM 141, TGR, SM 116,
SM 71 and Compsote 2 can be retained 2-3 years in the field.

(11) Number of economic harvests

a. Short duration type

The number of economic harvests yielding more than 100 g/plant ranged
from 2.7 in SM 96 and Pusa Kranti to 14.8 in BB 2. The promising varieties like
Swetha, Annapurna, WCG(S) and CH 156 also yielded more than 14 economic
harvests within a period of 200 days.

b. Long duration type

The number of economic harvests in the late flowering accessions ranged
from 10.7 in Composite 2 to 18.4 in SM 141. SM 69 also had more number of
economic harvests (17.3).

(12) Total number of harvests
a. Short duration type

Minimum number of harvests (2.7) were obtained in SM 96 and Pusa
Kranti due to severe wilting. Maximum number of harvests (16.7) were recorded in
CH 156 which was on par with Annapurna and WCG(S). Surya gave 14.4 numbers
of harvest and Arka Keshav, 14.8.



b. Long duration type

In the long duration accessions the plants become unproductive after a
period of 240 days but the accessions remained in the field persistently for more than

one year.

(13) Fruit length

a. Short duration type

BB-13-1 had the shortest fruits (7.8 c¢cm) (Table 14). Fruits of Arka
Keshav having attractive dark purple colour and maximum length (18.95 cm). Surya
had a fruit length of 9.45 cm and Swetha, 13.85 cm.

b. Long duration type

SM 87 had the minimum fruit length (5.6 cm) followed by Composite 2
(6.97 cm) (Table 15). SM 69 having white and cylindrical fruits had maximum
length (18.2 cm) followed by SM 63 (17.4 cm). SM 71 having perennial nature,
stout and long fruits had an average fruit length of 11.5 cm.

(14) Fruit diameter

a. Short duration type

Minimum fruit diameter was recorded by Swetha (2.95 cm) followed by
Arka Keshav (3.25 cm) while maximum was in BB 7 (4.8 cm) followed by BB 2
(4.55 cm). Surya had an average fruit diameter of 3.85 cm.

87



88

Table 14. Yield and fruit characters of 15 short duration brinjal accessions
(March-October, 1995)

SI. Accession No./ Fruit  Fruit Furit Average No.of Yield/ Yield/

No. Variety length diameter circum- fruit fruits/  plant ha
(cm) (cm) ference weight  plant (g (t)

(cm) ®

| Anmapurna  13.85 3.90 1375 79.00  65.70 3199.00 657

2 CH-156 16.00 3.75 14.50 61.50 49.00 2162.10 38.1

3 WCG(S) 15.75 3.75 16.65 82.00 35.50 2780.00 55.2

4 Swetha 13.85 295 9.15 63.60 117.20 3863.20 73.0

5 SM-59 9.75 3.45 13.10 50.40 51.70 1674.50 21.3

6 Arka Keshav 18.95 3.25 10.65 59.00 62.90 2106.60 33.9

7 BB-13-1 7.85 3.85 16.00 74.40 47.70 2930.70 57.9

8 BB-2 11.20 4.55 1545 81.00 41.40 2335.80 49.5

9 SM-96 9.15 435 14.80 67.50 4.20 211.50 0.6

10 BB-7 9.50 4.80 17.35 171.70 27.20 1594.40 17.3

11 Surya 945 3.85 14.50 62.40 66.40 3057.70 40.5

12 SM-7 10.15 3.65 13.50 63.20 47.20 2040.70 31.3

13 BB-44 9.65 3.70 14.25 74.50 67.50 3670.70 50.7

14 SM-62 8.65 3.45 14.75 70.50 29.20 1844.40 31.8

15 Pusa Kranti 1290 4.35 13.30 68.50 7.30 38440 1.8

CD (P = 0.01) 1.629 0.8334 1848 1435 1069 5309 104

CV 6.32% 10.13% 6.10% 8.89% 10.38% 10.97% 12.78%
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Table 15. Yield and fruit characters of 10 long duration brinjal accessions

(March-November 1995)
SI. AccessionNo./ Fruit Fruit Fruit Average No.of Yield  Yield
No. Variety length diameter circum-  fruit fruits/  plant ha
(cm) (cm) ference weight  plant  (g) ®
(¢m) ®
I SM-63 1740 343 1657 71.07  46.50 2696.54 25.7
2 SM-141 16.60 4.07 12.90 12827 113.50 6400.54 68.8
3 SM-75 1093 417 1620 64.00 3840 27473 162
4 SM-69 1820 4.07 1420 7553  40.90 243393 233
5 TGR 10.17 4.07 1687 84.87  45.10 3093.07 30.9
6 Composite2 697 5.13 20.67 11820  36.10 209037 12.7
7 SM-71 1150 3.87 1450 8843  30.10 201720 15.5
8 SM-116 787 5.3 2037 104.10  36.60 2590.63 21.7
9 SM-113 917 407 1507 73.09 19.90 1131.43 11.4
10 SM-87 560 287 1227 8540  34.50 166420 11.8
CD (P=0.01) 3327 1.443 1808 12.57 1655 1025 7.3
cv 16.95% 20.59% 6.60% 8.20% 21.86% 22.64% 17.89%




b. Long duration type

Minimum fruit diameter was noticed in SM 87 (2.87 cm) and maximum
in round - fruited types Composite 2 and SM 116 (5.13 cm). SM 71 having
cylindrical fruits had an average fruit diameter of 3.87 cm.

(15) Fruit circumference

a. Short duration type

The circumference of fruits ranged from 9.15 cm in Swetha to 17.35 cm

in BB 7 in short duration accessions.
b. Long duration type

The circumference of fruits of the long duration accessions ranged from

12.27 in SM 87 to 20.67 cm in Composite 2.

(16) Average fruit weight

a. Short duration type

The value for average fruit weight from 50.4 g in SM 59 to 171.7 g in
BB 7. Surya had an average fruit weight of 62.4 g while Swetha had 63.6 g.

b. Long duration type

The average fruit weight ranged from 64 g for SM 75 to 128.27 g for
SM 141. The round and firm fruited variety Composite 2 also had high fruit
weight (118.2 g).The average fruit weight in round and fleshy fruits of SM 116 was
104.4 g. SM 71 had an average fruit weight of 88.43 g.
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(17) Number of fruits per plant

a. Short duration type

SM 96 gave lowest number of fruits per plant (4.2). Swetha produced
the highest number of fruits (117.2) followed by BB 44 (67.5) and Surya (66.4).
Arka Keshav yielded 62.9 fruits per plant.

b. Long duration type

The lowest number of fruits per plant was in SM 113 (19.9) and the
highest in SM 141 (113.5). SM 116 and SM 71 yielded 36.6 and 30.1 fruits per

plant respectively.

(18) Yield per plant

a. Short duration type

In short duration accessions the yield/plant ranged from 211.70 g/plant
in SM 96 to 3863.2 g/plant in Swetha. BB 44 having light green striated oblong
fruits also yielded high (3670.7 g/plant). Productivity of Annapurna and Surya were
also high (3199.0 and 3057.7 g/plant respectively).

b. Long duration type

Yield per plant ranged from 1131.43 g to 6400.54 g. The non prickly
and long fruited accession SM 141 yielded as high as 6500.54 g/plant. Among the
long duration accessions TGR having spreading habit, large leaves, white and
oblong fruits with prickly nature ranked second in yield (3093.07 g/plant). SM 63,
SM 116 and SM 71 yielded 2696.54, 2590.63 and 2017.2 g/plant respectively.



(19) Yield per hactare (t)
a. Short duration type

Production of short duration accessions ranged from 0.6 t/ha in SM 96 to
73.0 t/ha in Swetha. The non prickly and purple fruited variety Annapurna having
compact and erect growth habit ranked second in productivity (65.7 t/ha). Surya and
Arka Keshav yielded 40.5 and 33.9 t/ha respectively.

b. Long duration type

Among the long duration spreading accessions yield/ha ranged from
11.38 t in SM 113 to 68.8 t in SM 141. TGR, SM 63 and SM 116 yielded 30.9,
25.7 and 21.7 t respectively.

(20) Incidence of jassids

a. Short duration type

During periods of low rainfall the jassid population ranged from 1.1 to
7.3 (Table 16). In varieties like Annapurna, Pusa Kranti,BB 7 and SM 59 the jassid
population was below economic threshold level of 4.7/leaf. Maximum jassids
population was recorded in Swetha (7.3/leaf). In other accessions though the
population was above economic threshold level yellowing symptoms were not

manifested because of the frequent rainfall and low temperature during the period.
b. Long duration type

Though leaves of all the accessions, except SM 113 and Composite 2,
had infestation of jassids above the economic threshold level, the visible symptoms

of yellowing were not seen during the cropping season.



Table 16. Incidence of jassids in short duration and long duration brinjal accessions

(March-November, 19953)
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S1.No. Short duration accessions Long duration accessions
Accession No./  No. of jassids/ Accession No./  No. of jassids/
Variety leaf ' variety leaf
1 Annapurna 1.1 ’ SM 63 7.5
2 CH-156 5.5 SM 141 5.8
3 WCG(S) 52 SM 75 6.7
4 Swetha 7.3 - SN69 5.5
5 SM-59 4.0 TGR 7.1
6 Arka Keshav 5.7 Composite 2 3.3
7 BB-13-1 5.2 SM 71 6.1
8 BB-2 7.2 SM 116 7.3
9 SM-96 4.5 - SM 113 3.1
10 BB-7 2.0 - SM 7 5.5
11 Surya 6.9
12 SM-7 5.8
13 BB44 5.5
14 SM-62 5.8
15 Pusa Kranti 1.5
CD (P=0.01) 2.5 17
Cv 24.41% 17.21%




(21) Studies on bacterial wilt
a. Incidence of bacterial wilt under artificial inoculation

(i) Short duration type

The incidence of bacterial wilt under artificial inoculation ranged from 0
to 100 per cent among the short duration accessions (Table 17). The check variety
Pusa Kranti was completely susceptible to wilt. Annapurna, WCG(S), Swetha, Arka
Keshav, BB-13-1, BB 2, Surya, SM 7, BB 44 and SM 62 were completely free from
bacterial wilt under artificial inoculation. Bﬁ 7 and SM 96 were susceptible to the

tune of 70 per cent and 80 per cent respectively.
(11) Long duration type

In the long duration accessions wﬁich consisted mainly of the local types
wilt incidence ranged from 0 to 60 per cent. SM 141, SM 116, SM 113 and SM 87
had no incidence of bacterial wilt. SM 71, TGR and Composite 2 had a low in-
cidence of 5.3 per cent, 13.3 per cent and 18.7 per cent wilting respectively. The
accession SM 75 was highly susceptible to wilt recording 60 per cent incidence.

b. Anatomical studies of resistant and susceptible varieties

The anatomical studies of the roots of susceptible variety Pusa Kranti and
resistant variety Surya revealed distinct difference in resistant and susceptible
varieties. In the roots of susceptible variety Pusa Kranti, the secondary cortical cells
were large in size, less healthy and loosely arranged (Plates 16 to 18). In the roots of
resistant variety Surya, the cortical cells were small in size, healthier and compactly

arranged (Plates 19 and 20). A cross section of roots of Pusa Kranti after wilting
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Table 17. Incidence of bacterial wilt in short duration and long duration brinjal accessions
(March-November, 1995)

Sl.No. Short duration accessions

Long duration accessions
Accession No./  Wilt (%) Disease Accession No/  Wilt (%)  Disease
Variety reaction Variety reaction
1  Annapurna 0.0(0.1002) R SM 63 4.0 (0.1961) R
2 CH-156 40(0.1935) R _ SM 141 0.0 (0.1002) R
3 WCG(S) 0.0(0.1002) R SM 75 60.0 (0.8926) MS
4  Swetha 0.0(0.1002) R SM 69 4.0 (0.1961) R
-5 sM-59 36.0 (0.6430) MR TGR 13.3 (0.2950) R
6 ArkaKeshavy  0.0(0.1002) R Composite 2 18.7 (0.4360) R
7 BB-13-1 0.0(0.1002) R  SMTI 53(0.2040) R
8 BB-2 0.0(0.1002) R SM 116 0.0 (o.iooz) R
@ SM-96 80.0 (1.017) S SM 113 0.0 (0.1002) R
10) BB-7 70.0 (0.9914) S SM 87 0.0 (0.1002) R
11 Surya 0.00.1002) R
12 SM-7 0.0(0.1002) R
13 BB44 " 0.0(0.1002) R
14 SM-62 0.0(0.1002) R
(15 PusaKranti  100.0(1.471) S
CD (P=0.01) 0.096 0.271
Y 10.93% 60.60%

* Data in parenthesis indicates transformed value
R = Resistant

MR = Moderately Resistant

MS = Moderately Susceptible

S = Susceptible '



Plate 16
. T.S. of roots of susceptible variety
Pusa kranti (M-10 X 7)

Plate 17
T.S of roots of susceptible variéty
Pusa kranti -cortical cells (M-45 X 7)



Plate 18
T S. of roots of susceptlble variety
Pusa Kranti - xylar region (M- 45 x 7)

Plate 19
T.S. of roots of resistant variety

Surya (M- 10x 7)



Plate 16
T.S. of roots of susceptible variety
Pusa kranti (M-10 X 7)

Plate 17

T.S of roots of susceptible variety
Pusa kranti -cortical cells (M-45 X 7)



Plate 18
T.S. of roots of susceptible variety
Pusa Kranti - xylar region (M- 45 x 7)

Plate 19

T.S. of roots of resistant variety
Surya (M- 10 x 7)



Plate 20
T.S. of roots of resistant variety
Surya- xylar region (M- 45 x 7)

Plate 21
T.S. of roots of susceptible variety
Pusa Kranti after bacterial invasion (M- 10x 7)



showed presence of black discolouration and damaged cells of secondary xylem and

phloem (Plate 21).

The details examination of stem and petiole of resistant and susceptible
varieties did not reveal any conclusive results except the presence of damaged cells

in the petiole and stem of susceptible variety (Plates 22 to 25).

¢. Biochemical studies of resistant and susceptible varieties

(1) Total phenol

The total phenol content in the roots of resistant varieties viz., Surya,
Swetha and SM 141 was from 0.38 to 0.40 per cent while in the susceptible varieties
it was only 0.22 per cent in Pusa Kranti to 0.24 per cent in BB 7 (Table 18). The
leaves of resistant and susceptible varieties also had same trend and it was 0.32 (o

0.36 per cent in the resistant and 0.20 to 0.26 per cent in the susceptible varieties.
(i) O.D. phenol

The O.D. phenol content in the roots and leaves of susceptible and re-
sistant varieties also vary considerably. The O.D. phenol content in the roots of Pusa
Kranti at 60 DAP was 0.001 per cent while in SM 141 it was 0.25 per cent. Swetha,
Surya and SM 59 also had high values of O.D. phenol content in the roots (0.2%
and 0.022%). The O.D. phenol content in the leaves was also high in the resistant
variety Swetha (0.021%) than the susceptible variety Pusa Kranti (0.001).



Plate 22
T.S. of stem of susceptible variety Pusa Kranti
showing regions from pith to periphery
(M- 10x 7)
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Plate 23

T.S. of stem of resistant variety Surya
Showino recinmne frmme bk .. sz



Plate 24
T.S. of petiole of susceptible variety
Pusa Kranti (M- 10x 7)

Plate 25
T.S. of petiole of resistant variety
Surya (M- 5 x 7)



Table 18. Total phenol and O.D. phenol contents in the roots and leaves of brinjal plants
at 60 DAP (March-November 1995)

SL. Accessibn No./ Total phenol (%) 0.D. Phenol (%)
No. Variety
: Roots Leaves Roots Leaves
1 Swetha 0.38 0.36 0.022 0.021
2 SM59 0.35 . 0.34 0.020 0.020
3 Surya 036 032 0.021 0.020
4 SM141 - 040 - 0.36 0.025 0.020
s BB7 . 0.24 0.26 0.002  0.001

6  Pusa Kranti 0.2 0.20 0.001 0.001




C. Development and performance study of Fy hybrids in brinjal

Based on detailed study of selected accessions/ varieties, 11 wilt resistant
parental lines having specific advantage in colour and shape of fruit, duration of
crop and productivity were utilized in the hybridsation programme with the objective
of developing F; hybrids with specific plant and fruit characteristics. Five F; hy-
brids developed by crossing six purple fruited varieties/accessions and four Fy
hybrids derived from five light green/white fruited parental lines were compared
with their parents during summer, November 1995-June 1996. Though the initial
growth and productivity was affected by severe incidencfe of jassids, the analysis of
variance for the various quantitative characters showed significant difference
(Appendix-VII). The performance of the parents and hybrids are given in
Appendices-VIII and IX. The relative heterosis (RH), Heterobeltiosis (HB) and
Standard hc?terosis (SH) for 19 important characters are presented in Tables 19 to 26.

(1) Plant height

The initial vigoux" of the hybrids were manifested by the inciease in their
height (41.16 c¢cm) compared to the parents (31.78 cm} at 60 days after planting
(Table 19). Plant height at 60 DAP was maximum in the Surya x Annapurna
(56.3 cm) which exhibited maximum standard heterosis (81.03%) for the trait.
However, later growth was more in Arka Keshav x SM 71 as indicated by the
maximum height at 50 per cent fruiting stage (83.2 cm). This hybrid has maximum
heterosis for tbe trait (RH 56.54%, HB 32.06% and SH 100.97%). All the light
green/white fruited F; hybrids have exhibited negative heterobeltiosis for plant
height at 50 per cent fruiting stage since the parents involved in the crosses itself

were tall.
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Table 19. Mean performance of 11 parents and 9 F}
| plant height during November

39

hybrids and extent of heterosis for
995-June 1996

Parents/hybri Plant height at 60 DAP Plant height at.50% fruiting stage
Hean RE} 13 SBE Hean RE% HB% SH3
(cm) (cn)

A. Purple fruited

Surya K1 | 1.4

Composite 2 34.4 75.:6

SH-116 30.9 70.7

Annapurna 46.6 77.6

Arka Keshav -25.3 43.3

SH-71 1.5 63.0

Surya x Composite 2 48,2 48,18%%  40,12%%  54,98k% 73.1 . 249 -3.31 76,57k

Surya x SH-116 45.0 45,633k 44.69%k 44,604k 70.5 25.78%  -0.20 70.29%%

Surya ¥ Annapurna 56.3 44,928 20,82+ 81,03%* 72.1 21.18  -7.09 74,158+

Arka Keshav -y Composit 2 53.0 77.55%%  54.07kk 70,424k 73.3 2330 -3.04 77.05%k

Arka Keshav x SM-T1 45.7 60.92%%  45,08%% 46,954k 83.2 . 56,54k 32,064k  ]00.97%*

B. Light green/white fruited

.Swetha 341 45.5

SH-141 31.7 69.8

SM-63 27.4 69.5

WOG(S) 28.2 80.1

R 28.4 90.4

Swetha x SH-141 39.3 19:45 i5.25 19.45 5.7 -3.38  =20.20 20.42

Swetha x SH=63 49,9 46.33%% 62,284  62.28%% 65.5 13.91  -5.76 43.96%

SH-141 x WOG(S) 36.1 20.54 13.88 5.87 55.6 -25,824% -30,69%% 22,20

SH-141 x TGR 50.9 69.38%%  60,57%%  46,92%+ 7.7 -3.00 -13.05 32,20%%

Hean of parents 31.78 66.08

Mean of hybrids 47.16 69.63

(D (0.05) 8.13 7.04 8.13 8.13 15,53,  13.45 15.53 15.53

¢D {0.01) 11.11 .62 11.11 1.11 21,23 18,38 21.23 21.23

* Significant at 1% level
% Significant at 5% level
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(2) Plant spread

The increased initial vigour of the hybrids were also manifested in the spread of the
plants as indicated by a plant spread of 57.9 cm at 60 DAP in the hybrids compared
to 43.68 cm in the parents (Table 20). The per se performance of the trait (70.9 cm)
and standard heterosis (91.62%) were maximum in Arka Keshav x Composite 2. At
50 per cent fruiting stage also this hybrid exhibited maximum plant spread
(113.5 cm) and relative heterosis (31.06%). Among the light green/white fruited
hybrids, standard heterosis was maximum foxl SM 141 x TGR (81%), but heterobet-

tiosis was non significant.
(3) Leaf length and leaf width

The leaf length and leaf width at 60 DAP and 50 per cent fruiting stage
were also more in the hybrids than the parents (Table 21)."All the purple fruited
hybrids exhibited significant releative heterosis and standard heterosis for leaf length
at 60 DAP, standard heterosis being maximum in Arka Keshav x SM 71 (48.67%).
At peak fruiting stage SM 141 x TGR had maximum standard heterosis (43.48%)
for length of leaves. Leaf width at 60 DAP and at 50 per cent fruiting stage were
also more in the hybrids (Table 22). All the purple fruited F; hybrids exhibited
significant and positive heterosis for leaf width to 50 per cent fruiting stage, standard
heterosis being maximum in Arka Keshav x Composite 2 (60%). In the light
green/white fruited hybrids, heterobeltiosis and relative heterosis were negative for
leaf width at peak fruiting stage.
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Table 20, Mean pefformance of 11 parents and 9 Fi hybrids and extent of heterosis for plant

spread during November 1995-June 1996
Parents/Hybrids Plant spread at 60 DAP Plant spread at 50% fruiting stage
Meam  REY BY SEY Mean  REY  EBY SEt
(o) . (cm)
b. Purple fruited
Surya 37.0 . 64.5
Composite 2 46.4 108.1
SH-116 4.0 o 85.0
Annapurna 62.3 ' 88.2
Arka Keshav 36.7 65.1
SH-71 39.9 113.0 .
Surya x Composite 2 63.7 52.60+% 37,284k 72,1644 93.3 8.11  -15.86 44,654+
Surya x SH-116 64.8 B4.29%% 37,874k 75,144 99.5 3311k 17,06 54,264k
Surya @ Annapurna 61.6 24.07¢ -1.7 66,4944 91.2  19.45 3.0 41.404%
Arka Keshav x Composit 2 70.9 70,644 52.804%  9).62%% 113.5 ~ 31.06% 5.00 75,97k
Arka Keshava @ SM-71 58.8 53,524 47.37¢% 55,9244 12,5 20,75 -0.4 T4, 4244
B. Light green/white fruited _
Svetha 35.7 - 59.5
SH-141 3.9 71.6
S§-63 7.2 : . 115.6
WOG(S) 4.0 98.3
T6R 1.4 . . 115,5
Swetha x SH-141 “We 12,8 2,28- 2577 70 12,89 335 4%
Swetha x SK-63 54.3 31.00k2 13,08 52,1044 N.6 18,33 38,064t 20.34
SH=141 x WOG(S) 45.8 - 5.41 4,33 28.29 103.3 21.60% 484 73.614d
SH-141 x TGR 56.3 32.00#% 28,254 57,7044 107.7 15,13 =6.75 81,0044
Hean of parents 43.68 , 89.49
Hean of hybrids 57.%0 96.29
CD {0.05) t 10.17 8.80 10.17 10.17 20,05 17,36 20.05 20.05
Cb {0.01) 13.90™~ 12.03 13,90 1.9 .4 .7 27.41 2.4

# Significant at 1% level
tt Significant at 5% level




Table 21. Mean performance of 11 parents and 9 Fy hybrids and extent of heterosis for leaf

length during November 1995-June 1996

Parents/hybrids Leaf length of 60 DAP Leaf length of 50% fruiting stage
Hean RH% BB} | SHY Hean RE% HB% 5H%
(cm} (cm)

A. Purple fruited

Surya 11.3 S 12,9

Composite 2 13.4 15.5

SH-116 9.9 11.7

Annapurna 11.9 12.5

Arka Keshav 8.9 11.9

SK-71 12,3 14.3

Surya x Composite 2 15.6 26,32k 16,42 38.05%k 16.7 17.60 7.1 29,464

Surya x 8M-116 14.8 39.62kk  30,97% 30,97 15,8 28.46%% 22,48 22.48

Surya & Anpapurna 16.6 31,754 19.42 46,90 17.0 © 33.86%% 31,784k 31,784k

Arka Keshav x Composite 2 16.8 34.40%%  25,37% 48,67k% 18.0 31,39k 16,13 39,5344

Arka Keshav x SH-71 16.8 33.860% 24,444 18,67%# 18.1 38,17%%  26,57% 40,314

B. Light green/white frujted

Swetha 9.0 11,5

SH-141 11.4 13.7

SH-63 12.9 14.8

WCG(S) 12.9 14.8

TGR 8.9 - 15.5

Swetha x SH-141 12.9 12.66 12.17 43,33k 13.4 6.35 2.19 16,52 .

Swetha x SH-63 13.6 - 11.48  5.93 51,1144 15.7 19.39 6.08 36,524k

SH-141 x WCG(S) 11.9 ~2,06 ~7.75 32.22% 15.4 8.07 4.05 33,91+

SH-14 x TGR 14,1 38.92%% 23,68 56.67k% 16,5 8.55 -1.20 43,48k

Hean of parents 11.16 13.5%

Hean of hybrids 14.79 16.29

CD-(0.05} 2.70 2,33 2,70 2.70 2,92 2.53 2.92 2,92

CD (0.01) 3.69 3.8 3,69 3.69 3.99 3.46 3.99 3.99

* Significant at 1% level
+* Significant at 5% level



Table 22. Mean performance of 11 parents and 9 F dghybrids and extent of heterosis for

leaf width during November 1995 - June 1996
Parents/Hybrids Lead width at 60 DAP : Lead width of 50% fruiting stage
Hean RB} HB% SHY Hean RE} HB% s
(cm) ' . {cm)

A, Durple fruited
Surya . 7.4 8.0
Composite 2 9.0 9.7
SH-116 5.9 7.6
Annapurna 8.9 10.0
Arka Keshav 6.5 8.7
SH-71 6.7 . 8.0
Surya x Composite 2 10.0 21,95+ 11.11 35.14#% 12.1 36,724k 24,744 51.25%%
Surya x SH-116 9.9 48.87%% 25,254k 25 25k 10.3 32,05%% 21,25% 28.75+%
Surya x Annapurna 11.8 44,708 24.58%% 5O, 46k 12.7 41.11%% 27,00%% 53, 75k
Arka Keshav x Composite 2 11.0 18,924 15,79 48,654 12.8 39.13kk 3] .96%%  60,00%%
Arka Keshavy x SH-71 11.0 35,804+ 15,79 48,6544 12,0 3.71%% 37.93%%  50,00%%
B. Light green/white fruited
Swetha 6.1 7.1
SH':Hl 707 8.5

. SH-63 8.8 10.8
WOG(S) 9.7 11.4
TGR 7.4 12,5
Swetha x SH-141 7.0 14.49 -9.09 14.15 7.5 -3.85 -11.76 5.63
Swetha ¥ SH-63 7.2 =3.36 -18.18 18.03 7.5 -15.64 -30.56%% 5,63
SH-141 x WOG(S) 1.5 -13.79 -22.68% 22,95 8.8 =11.56 -22,80%k 23,94
SH-141 x TGR 7.9 4.64 2:60 29.51% 9.9 =571 -20.8%% 39,444k
Mean of parents 7.65 : 9.30
Hean of hybrids 9,26 10.40
€D [0.05) 1.67 1.50 1.67 1.67 1.85 1.55 1.85 1.8
CD (0.01) 2.28 2.05 2.28 2.28 2.53 2.12 2.53 2,53

t Significant at 1% level
** Significant at 5% level



(4) Days to first flower and harvest

In general, the hybrids were earlier than the parents for their first flower-
ing (4.19 days), days to first harvest (4.07 days) and days to 50 per cent harvest
(11.95 days) (Table 23). Surya x Annapurna was the earliest hybrid to flower under
purple fruited types (51.4 days) but none of the hybrids exhibited significant hetero-
beltiosis and standard heterosis for days to flower. Relative heterosis for days to
flower was significant negative and maximum in Surya x Composite 2 (-13.50%)

followed by Arka Keshav x Composite 2 (-9.16%). All the light green/white fruited

F; hybrids flowered later than the standard parent, Swetha. Heterosis for days to
first harvest was non significant in all the purple fruited hybrids except Surya x
Composite 2 wheich had -10.42 per cent relative heterosis. All the light green/white
fruited hybrids took more days for the first harvesting than the standard parent
Swetha.

(5) Days to 50 per cent harvest

Among the hybrids Swetha x SM 63 tock minimum days for 50 per cent
harvest (92.5 days). While SM 141 x TGR took maximum days (148.2 days).
Maximum negative heterobeltiosis was observed in Swetha x SM 63 (-22.46%)
followed by Swetha x SM 141 (-15.67%). These two hybrids exhibited maximum
negative standard heterosis also for 50 per cent harvest (-22.46% and -15.67%

respectively).
(6) Days to last harvest

In general, parents and hybrids did not vary for days to last harvest



Table 23. Mean performace of 11 parents and 9 F
of heterosis for earliness during November 1

5-June 1996

bghybrids and extent

Parents/hybrids Days to flower Days lo first harvest Days to 50% harvest

Mean RH(%) HB(%) SH(%) Mean RH(%) HB(%)} SH(%) Mean RH(%) HB(%) SH(%)
A, Purple fruited
Surya 51.7 76.7 136.2
Composite-2 67.9 86.5 147.2
SM 116 65.1 83.7 137.5
Annapurna 54.4 733 131.6
Arka Keshav 58.7 78.7 124.6
SM 71 70.0. %0.7 142.4
Surya x Composite-2 542 -13.56* -6.07 .07 73.1  -10.42**= 4,69 -4.69 120.1 -15.24*% -1] 82%* -]] B2*=*
Surya x SM 116 57.0 -7.17* -1.21 -1.21 78.6 -2.00 2.48 2,48 [15.5 -15.60%* -15.20** -15.20*~
Surya x Annapurna 514 -830 -5.50 -10.92 71.3 -4.93 -2.73 -1.04 131.1 -2.09 -0.40 -3.74
Arka Keshav x Composite-2 574 916 -2.04 -0.35 78.4 -4.85 -0.38 2.22 126.9 -6.62 1.85 -6.83*
Arka Keshav x SM 71 62.8 241 6.53 8.84 82.9 -2.13 5.34 8.08 1379 3.30 10.67=* 1.25
B. Light green/white fruited
Swetha 45.7 63.7 119.3
SM 141 56.8 76.9 137.9
SM 63 64.2 B5.5 133.3
WCG(S) 63.4 85.0 143.1
TGR 62.8 - 83.1 143.3
Swetha x SM 141 52.0 1.46 13.79 13.78 71.7 1.9 12.56%  12.56% 100.6 -21.77*= -15.67*% -15.67**
Swethz x SM 63 48.5 -11.74* 6.13 6.13 66.6 -10.72¢  4.55 4.55 92.5 -26.76** -22.46%* -22.46%~
SM 141 x WCG(S) 62.2 3.49 9.51 36.10%* 82.6 2.04 7.41 22.67** 1432 1.92 3.84 20.03%*
SM 141 x TGR 623 4.18 9.68 36.32%= 81.3 1.63 5 27.63** 148.2 541 T47%  24.42%*
Mean of parents " 60.61 80.35 135.95
Mean of hybrids 56.42 76.28 124.00
CD(0.05) 633 548 6.33 6.33 7.10  6.15 7.10 7.10 8.86 7.67 8.86 8.86
CD{0.0D) 8.65 7.49 B.65 B.65 9.70 8.4l 9.70 8.70 12,11 10.48 12.11 12.11

*Significant at 5% level
** Significant at 1% level
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being maximem in Arka Keshava x SM 71 (21.04%). Heterosis for the total
number of harvest were also significant in all the purple fruited hybrids, maximum
standard heterosis being in Surya x Composite 2 (40%). None of the light
green/white fruited hybrids had significant heterobeltiosis and standard heterosis for
number of harvests.

(7) Fruit length and diameter

The length of fruit was maximum (21 cm) in the purple fruited Fy hybrid
Arka Keshav x SM 71 which had maximum values for the heterosis (RH 52.39%,
HB 30.03% and SH 38.64%) (Table 25). In crosses involving the longest fruited
parent Arka Keshav, all the Fys had more fruit length. The diameter of fruits in the
F{ hybrids was 29.15 per cent more over the parents. The fruit diameter was
maximum in the round fruited Fy hybrid Surya x SM 116 (5.8 cm) which had
significant values for heterosis. In SM 141 X TGR though fruit diameter was only
5.1 cm, standard hetérosis was maximum (70.10%) which was 14.69 per cent more

than the Surya x SM 116.
(8) Average fruit weight

The average fruit weight in the Fy hybrids exceeded the parents by
30.28 g. Among the parents the light green SM 141 had maximum fruit weight
(126.1 g) followed by the purple fruited Composite 2 (113.4 g). All the purple

fruited hybrids exhibited positive heterosis for average fruit weight. Heterobeltiosis



Table 24. Mean performance of 11 parents and 9 F; hybrids and extent of heterosis for
duraliog‘gd number o_f ‘harvests during Noveml_Jer ‘1995 - June 1996

Parents/hybrids Days to last harvest ' Total mumber of harvest
Mean  RE(H) EB(Y)  SE(Y) - Meam  RE(Y) EB(Y)  SA(Y)

A. Purple fruited

Surya 171.1 9.5

Composite-2 189.5 10.0

SH 116 1203.0 10.4

Annapurna 200.9 " 12,9

Arka Feshav 171.5 5.8

SH 71 20,5 . B 9.9 . _

Surya x Composite~2 . 189.1 4,88+ 10,62k 10,52k 13,3 36.41%% 33,004k {0.00%%

Surya x SH 116 201.5 7. 73k 17,744k 17,7444 12.2 22,618k 17,31%k 28 424

Surya x Annapurna 195.5 5.11F - 1).26%%  14.26%% . 13,2 17.864% 2,33 38,9544

Arka Feshav x 195.6  B.37kk 14,05k 14,324k 12.5 §8.23%% 25,004k 31,534k

Composite~2 . '

Arka Keshav x SH 71 207.2 B.48kk 20,82k 21 0dk4k 12,5 59.244% 26,264k  3],88%%

B. Light green/white fruited .

Swetha 176.5 11.8

SH 141 203.7 11.6

SH 63 19].1 1.1

NCG(S) 195.6 9.8

TGR -207.6 . 10.5

Swetha x SH 141 184.7 -2.84 4.65 . 4.64 12.8 9.40 8.47 8.47

Svetha x SY 63 - 194.9 6.04kk " 10,4240 10,4244 11.8 3.06 0.0 0.0

SH 141 x WCG(S) . 203.5 1.93 4.04 15,3044 11.9 11.21¢ 2,59 0.85

SH 141 x TGR 213.0 3.57 4.57% 20,684 12.7 14.934% 9,48 7.60

Hean of parents 198,82 10.30

Hean of hybrids 198.33 12,54

€D{0.05) 19,22 -7.9% 7 9,22 C 922 1.29 1,12 1.29 1.29

€D(0.01) 10,92 12.60 }2.50 1.76 1,53 1.76 1.76

12.60

* Significant at 5% level
~ ** Significant at 1% level
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Table 25. Mean performance of 11 parents and 9F, lhg‘;)sﬂti? ::g 139"9 <
of heterosis for fruit characlers during November

T enannoal Average fruit weight

_.-_,__.__,_--_—---

Parents/hybrids Fruit length Fruil diameler ------'-"""""“'"";M‘ﬂf‘;-}-lg""
- ermaenemmne , HB%
W% HB%  SH%  Mem RH%  HB% SH% hfge)a.n RHY N
(cm) (cm) ___ﬂ___________ﬂ,,,____------_---“-—n-“—"""
A. Purple fruited
Surya 8.8 3.7 1?%’2
Composite 2 6.7 48 106.2
SM-116 7.6 44 71.5
Annapurna 12.0 4
Arka Keshav 16.2 3.’1 %1'9,- .
SM-71 11.4 35 w1205 37.40%% 626 9435,
Surya x Composite 2 Y 03 -13.07 1307 56 31767 16670 51.35 0.5 e 23350 ML
Surya x SM-116 A% 2s4 28 58 aLgses 30.687 ssAlve 135 gaees 41747 84.687
Surya x Aninapurna 48 &4 s 255+ a9 303 32 .43 082 61.64%c 21.8TF 122.90°%
e posite 2 158 3816w 217 7898 S5 45337 13 41.30% 207 asmiee 21.34° 69.68
Arka Keshav x SM-71 200 3230%s 3003 13864+ 41  32.26% 1714 10.81 :
B. Light greenfwhite fruited
Swetha 67.7
SM-141 141 37 126%'15
SM-63 15.8 3.6 6.9
WCG(S) 12.5 36 83.4 -
TGR 8.5 39 657 -124 241170 413677
Swetha x SM-141 37 si4 249 1417 37 106 00 2333 9L gglypes 3121 41.06*
Swetha x SM-63 1oy o01aes S0 39a7e 39 1738 654 07 20 u23 104 66.761
SM 141 x WCG(S) 126 -528 -10.68 095 41 129 123 36.67* 2% a7 615 73.1
SM 141 x TGR 13.1 15.69* 7.12 917 5.1 33 60+ 29.49** 70 40+* 1_ RS e
T 28
Mean of parents 11.42 3.67 84
Mean of hybrids 13.37 4.74 “4'_"_’?_,_______-__--.._- -é-——-—l-i-;;”'"‘""
—————— - ammmmm 14 4 .
CD (0.05) 1.88 1.63 1.88 188 065 056 065 06 1;;—;311?,'5;}, 1979 191
CD (0.01) 2.57 2.23 2.57 2.57 089 077 0.89 0.89 e - T
0 2s7 223 25 2s1 0% 0T BT i
* Significant at 5% level '

*% Significant at 1% level



Table 26. Mean performance of 11 parents and 9 FB hybrids and extent

of heterosis for yield during November 1995-June 1996
Total No.of fruits/plant Yield/plant Yield/ha

Parents/Hybrids

Mean RH(%) HB(%) SH(%) Mean RH(%) HB(%) SH(%) M;.an RH(%) HB(%) SH(%)

® {t

A. Purple fruited
Surya 19.8 632.4 13.8
Compaosite-2 27.6 1831.0 27.8
SM 116 12.7 951.8 22.3
Annapurna 53.5 : 2769.6 - 56.4
Arka Keshav 10.7 600.7 13.4
SM 71 16.0 786.8 17.0
Surya x Composite-2 20.6  24.89 7.25 49.49* 19729 60.18** 775 211.97** 394  89.42*% 4] .73%* 185.51*=
Surya x SM 116 422 159.69*¢ 113.13** 113.13** 24756 212.54*= 160.10** 290.04** 510 182.55%* 128.70** 269.57%*
Surya x Annapumna 36.9 0.68 -44.99**  86.36** 17583 3.37 -36.51** 178.10 389 10.83  -31.03** 18].88%«
Arka Keshav x Compsite-2 38.6 101.57** -39.86** 9495%* 24982 104.96%** 36.44** 205.03** 465 12573%* §7.27%* 236.96**
Arka Keshav x $M 71 524 292.51** 227.50%* 164.65** 2767.5 297.20%* 251.74%* 337.62%* 60.0 204.74*% 252 94%* 334 7§+*
B. Light green/white fruited
Swetha 30.2 682.5 15.8
SM 141 329 1342.7 28.6
SM 63 12,1 5109 10.4
WCG(S) 21.2 943.3 21.2
TGR 14.9 744.0 15.3
Swetha x SM 141 293 -7.13 -10.94 -2.98 977.9 -3.43 -27.17 43.28 218 -1.80 -23.78 37.97
Swetha x SM 63 394 86.29** 30.46* 30.46* 1206.1 102.13** 76.72¢* 76.72* 25.4 93.89** 60.76* 60.76*
SM 141 x WCG(S) 262  -3.14 2036 -13.24 1090.2 4.62 -18.82 59.74 232 -6.83 -18.88 46.84
SM 141 x TGR 49.6 107.53** 50.76** 64.29** 28164 169.94** 109.76%* 312.65** 60.5 175.63** 111.54** 282 Q[*=
Mean of parents 22.87 1072.88 21.8
Mean of hybrids 38.24 1951.46 40.7
CD(0.05) 7.79  6.75 1.79 7.79 489.44 423.87 489.44 480 44 8.72 7.56 8.72 8.72
CD(0.01) 10.65 9.23  10.65 10.65 669.02 579.39  669.02  669.02 11.93  10.33 11.93 11.93

* Significant at 5% level
** Significant at 1% level
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Table 27. Mean values of incidence of bacterial wilt in 11 parents

and 9 F{ hybrids during November 1995-June 1996

111

Treatment No. Genotypes Wilt (%) Disease
reaction
Parents
1 Surya 0 R
2 Composite 2 18 R
3 SM 116 0 R
4 Annapurna - 0 R
5 Arka Keshav 0 R
6 SM 71 0 R
7 Swetha 0 R
8 SM 141 0 R
9 SM 63 12 - R
10 WCG(S) 0 R
11 TGR 6 R
E hybrids
12 Surya x Composite 2 6 R
13 Surya x SM 116 0 R
14 Surya x Annapumna 0 R
15 Arka Keshav x Composite 2 18 R
16 Arka Keshav x SM 71 . 0 R
17 Swetha x SM 141 0 R
18 Sweth x SM 63 4 R
19 SM 141 x WCG(S) -0 R
20 SM 141 x TGR 0 R
Mean of parents 3.27
Mean of F{ hybrids 2.55
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Swetha x SM 141, SM 141 x WCG(S) and SM 141 x TGR were completely free
from the bacterial wilt,

(11) Incidence of jassids

Since the crop was raised during summer, there was heavy incidence of
jassids which affected the general growth and productivity of the crop. Infested plant
frist of all showed some yellowing and bumning symptom in the interveined areas and
leaf margins of affected leaves and then whole leaves became yellow which spread
subsequently resulting- in stunted growth -and low yield. Swetha was highly
susceptible to jassids with the maximum intensity (66.7%) and maximum number of
Jassids/leaf (19.3) (Table 28). Surya was also highly susceptible to jassids with 58.3
percentage intensity and 14.0 jassids/leaf. Annapurna and Composite 2 were only
resistant to jassid infestation among the 11 parents and were having minimum
number of jassids/leaf (2.3 and 2.8 respectively) which was below the economic
threshold level of 4.7 jassids/leaf, while all other parents were susceptible to jassid

infestation with a disease intensity above 35 per cent.

The hybrids tolerated the attack of jassids better than the parents. Five
hybrids viz., Surya x Composite 2, Surya x SM 116, Surya x Annapurna, Arka
Keshav x SM 71 and SM 141 x TGR were moderately resistant to jassids having
disease intensity from 21.7 to 25 per cent and the population of jassids/leaf were
below seven. The remaining four hybrids were suscepﬁble with a disease intensity

above 35 per cent and jassid population from 7.5 to 10.6/leaf.
(12) Organoleptic test

In organoleptic test of fruits, Composite 2 had the lowest score value of



Table 28. Percentage intensity due to jassid infestation and

its population in 11 parents
and 9 Fj hybrids of brinjal (November 1995-June 1996)

113

Sl.  Genotypes Percentage Category No. of jassids/
No. intensity leaf
Parents |
1 Surya 58.3 HS 14.0
2 Composite 2 6.7 R 2.8
3 SM 116 38.3 S 8.4
4 Annapurna © 5.0 R 2.3
5  Arka Keshav 36.7 S’ 7.5
6 SM71 45.0 S 10.9
7 Swetha 66.7 HS 19.3
8 SM 141 fl3.3 S 10.0
9 SM 63 36.7 S 7.4
10 WCG(S) 433 S 9.8
i1 TGR " 40.0 S, 8.7
Hybrids
12 Surya x Composite 2 233 MR 6.5
13 SuryaxSM 116 25.0 ‘MR 5.5
14  Surya x Annapurna 21.7 MR 6.9
15  Arka Keshav x Composite 2 40.0 S 10.6
16  Arka Keshav x SM 71 233 MR 6.3
17 Swetha x SM 141 38.3 S 8.4
18  Swetha x SM 63 36.7 S 7.5
19  SM 141 x WCG(S) 43.3 S 10.0
20 SM 141 xTGR 21.7 MR 6.5
CD (p = 0.05) 3.88

R - Resistant; MR - Moderately Resistant; S - Susceptible; HS - Highly Susceptible



5.22 out of 10.0 which only had bitter fruits (Table 29). All remaining parents were
having a score value of above 7.5. Among nine Fy hybrids, only the crosses with
Composite 2 as a parent viz., Surya x Composite 2 and Arka Keshav x Composite 2
showed sligbt bitterness in their fruits with a low score value of 5.52 and 6.04
respectively. Remaining Fy hybrids did not exhibit any bitter taste for their fruits
and the score value was above 8.0 out of 10.0.

Observations on discrete characters of both the parents and hybrids were
also made (Tables 30 to 33). In crosses involving long and round fruited parents, the
F(s were oblong fruited. The Fys generated by crossing the accessions with deep
purple fruit colour and light purple fruit colour had deep purple coloured fruits.
When the parents differed in flower colour (white and purple), all the Fy hybrids
had purple flowers. When the prickly parents TGR and SM 63 were crossed to non-
prickly parents, all the resplt'mg Fys had priékles on the stem and leaves. In crosses
where Swetha was used as a female parent, all the Fy had the bushy, branching and
erect nature of Swetha. For the remaining morphological characters, such a general

pattern of inheritance were not observed.
Performance of individual Fy hybrids

The individual performance of nine Fy hybrids are given below:
(1) Surya x Composite 2

Significant values of heterosis for majority of the vegetative characters
were observed in this hybrid. It attained a height of 48.2 c¢m at 60 DAP and 73.1 cm
at 50 per cent fruiting stage which were 54.98 per cent and 76.57 per cent more
over the standard variety Surya, Similar trend was also observed for the plant
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Table 29. score of organoleptic test for fruits of 11 parents and 9 Fy hybrids of brinjal

115

Sl.  Parents/Hybrids Appearance Taste Flavour Bitterness Total
No. (out of 2) (out of 2) (outof2) (outof 4) (outof 10)
1 Surya 1.58 1.72 1.58 3.60 8.48
2 Composite 2 1.48 1.10 1.42 1.22 5.22
-3 SM 116 1.52 1.68 1.46 3.58 8.24
4 Annapurna 1.58 1.68 1.46 3.56  8.28
5 Arka Keshav 1.58 1.64 1.52 3.52 8.26
6 SM71 1.56 1.62 1.44 3.44 8.06
7 Swetha 1.68 1.68 . 1.56 3.62 8.54
8 SM 141 1.58 1.78 1.64 3.62 8.62
9 SM63 1.56 1.54 1.42 3.12 7.64
10 WCG(S) 1.52 1.58 . 1.40 3.22 7.72
11 TGR 1.54 1.56 1.52 3.36 7.98
12 Suryax 1.48 122 1.36 1.46 5.52
Composite 2 .
13 Surya x SM 116 1.68 1.74 1.62 3.62 8.66
14  Surya x Annapurna 1.64 1.68 1.52 3.58 8.42
15 Arka Keshav x 1.52 1.32 1.38 1.82 - 6.04
Composite 2
16 ArkaKeshavxSM71 1.56 178 . 164  3.66  8.64
17 Swetha x SM 141 1.56 1.70 1.58 3.48 8.32
18  Swetha x SM 63 1.58 1.56 1.54 3.52 8.20
19 SM 141 x WCG(S) 1.62 1.52 1.52 3.50 8.16
20 SM 141 x TGR 1.64 1.62 1.58 3.48 8.32
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Table 30. Morphological description of Surya, Composite-2, SM 16, Annapurna and

their hybrids
81. Characters - PARENTS HYBRIDS
No.
Surya  Composite-2  SM 116 Annapurna  Surya x Surya ¥  Surya x

Composite-2 SH 116  Annapurma

1 Growth habit Prostrate Prostrate Intermediate Intermediate Interzediate Prostrate Intermediate

2 leaf lon Non Non " Non Non ~ Fon . Kon
prickliness  prickly  prickly prickly prickly prickly prickly  prickly

3 Stem Non lon ¥on Kon Yon Yon Fon
prickliness  prickly  prickly prickly prickly - p;ickly prickly  prickly

4 Pruit calyx  Non Non Non Non Non Non Non
prickliness  prickly  prickly  prickly prickly prickly prickly  prickly

5 Leaf lamina  Green Light Light Green Green Green Green
colour purple purple

6 Leaf vein Purple Purpl Purple Purple Purple Purple Purple
colour

7 FPruit shape Oval Round Round Long Round oval Oblong

8 Pruit Nil Kil Nil Nil Nil Nil il
curvature .

9 Pruit colour Deep Purple Light Purple Deep Deep Purple

purple striated . purple ‘purple purple
striated

10 Pruit flesh  Loose Dense Loose Very Dense Loose Loose
density loose

11  Relative fruit Short sShort Short Short . Very long  Short Very short
calyx length

12 Flower colour Purple Purple Purple Purple Purple Purple Purple
13 Bearing habit Solitary  Solitary Solitary Solitary Solitary Solitary Solitary
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Table 31. Nibrphologial description of Swetha. SM 141, SM 63 and their hybrids

51. Characters PARENTS HYBRIDS
" Swetha SH 141 SH 63 Swetha x * Swetha x
SH 141 SH 63
1 Growth habit Upright Internediate Intermediste Upright  Upright
2 Leaf prickliness Non prickly Non prickly  Prickly Non iarickly Prickly
3 Stem prickliness Nom prickly  Non prickly  Prickly Non prickly Prickly
4 Fruit calyxr prickliness Non prickly Non prickly  Prickly Non prickly Prickly
5 Leaf lamina colour Green Green Green Green Green
6 Leaf vein colour - Green Green Green Green Green
7  Fruit shape Long Long Long Long Long
8 Pruit curvature §il Bil Nl Kil Nil
9 Fruit colour White Light green  Milky white  White white
10 Pruit flesh density Very loose Very loose  Loose Loose Loose
11  Relative fruit calyx Short Short - Short - Very short  Very short
length
12 Flower colour Pﬁrple White khite Purple Purple
13 Bearing habit Occassionally Solitary Solitary Solitary Occassionally
clustered clustered
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Table 32. Moxphdlbgical déscription of Arka Keshav, Composite-2, SM 71 and their hybrids

Sl. Character HYBRIDS
to- Arka Keshav Arka Keshav x Arka Keshava x
Couposite-2 SH 71
1 Growth habit Prostrate Internediate Prostrate
2 Leaf prickliness Non prickly Yon prickly Non prickly
3 Stem prickliness Non prickly ‘Non prickly  Non pricidy Non prickly
4 Pruit calyx prickliness Non prickly  Non prickly  Nonm prickly  Mon prickly Non prickly
5 Leaf lamira colour Green Light purple Light purple Green Green
6 Leaf vein colour Green Purple Green
7 Fruit shape Linear Oblong Long
8 Pruit curvature Sickle shaped Nil Nil
9 Fruit colour Deep purple Light purple Deep purple Deep purple
striated
10  Pruit flesh demsity Very loose Loose Loose
11 Relative fruit calyx Very short Short Long
length .
12  Flower colour Purple Purple Purple
13  Bearing habit Occassionally Solitary Solitary

clustered




Table 33. M-orphological description of SM 141, WCG(S), TGR and their hybrids

Sl. Characters PARENTS HYBRIDS
No- SM 141 WCG(S) TGR SM 141 x SM 141 x
o WCG(S) TGR
1 Growth habit Intermediate Prostrate ~ Upright Prostrate  Upright
2  Leaf prickliness Non prickly Non prickly Prickly Non prickly Prickly
3 Stem prickliness ~Non i)rickly Non prickly Prickly Non prickly Prickly
4 Fruit calyx prickliness Non prickly Non prickly Prickly Non prickly Prickly
5 Leaf lJamina colour Green Green Green Green Green
6 Leaf vein colour Green Green Green Green Green
7 Fruit shape Long Long Oblong Long Oblong
8 Fruit curvature Nil Nil Nil Nil " Nil
9  Fruit colour Light green Light green Milky Light green Milkly
white white
10 Fruit flesh density ‘Very loose  Dense Dense Loose Dense
11 Relative fruit calyx Short Short " Short Short Short
length -
12 Flower colour White White " Purple Purple Purple
13 Bearing habit Solitary Solitary Solitary Solitary  Occassionally

-~

clustered




spreﬁd. Leaf width at 50 per cent fruiting stage exhibited 24.74 per cent increase

over the better parent Composite 2.

. Compared to both the parents this F{ hybrid was earlier in flowering,
and fruiting. It also had highly significant heterosis of 36.41 per cent over mid

parent and 24.81 per cent over better parent for total number of harvests.

Though Composite 2 was having a good canopy and attractive purple
round fruits, organoleptic testing of the fruits, showed bitterness resulting in low
score value of 5.22 out of 10.0 (Table 29). This bitterness was also transmitted to
the hybrids reducing its acceptability (score 5.52). As a result of the cross between
Surya, having deep purple, oval and loose fruits, and Composite 2 having round,
purple striated, firm and dense fruits with xﬂore average fruit weight (113.4 g), the
hybrid plants had round, firm, deep purple striated fruits having an average fruit
weight of 120.5 g which was 94.35 per cent more over the standard variety Surya.
Standard heterosis for total number of fruits/plant, yield/plant and ;/ieldiha was

89.42 per cent, 41.73 per cent and 185.51 per cent respectively.
(2) Surya x SM 116

Heterosis was manifested for majority of vegetative characters in Surya
x SM 116. The plant height at 60 DAP and at 50 per cent fruiting stage were 44.69
and 70.29 per cent more over the standard variety Surya. Plant spread increased
from 64.8 cm at 60 DAP to 99.5 cm at SO‘per cent fruiting stage in this hybrid,
Initial vigour of the hybrid was evident from the maximum value of heterobeltiosis

for leaf length (30.97%) and for leaf width at 60 DAP (25.25%).

Compared to both the parents the Fy hybrid had a protracted flowering
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and fruiting as evidenced by more number of harvests (12.2) which was 17.31 per
cent more over the better parent SM 116 and 28.42 per cent over the standard
variety Surya. The Fq hybrid flowered more or less on the same day as that of the
earliest pai'ent (57 days) and 78.6 days for the first harvest. For duration of crop it
exhibited 17.74 per cent heterosis over standard parent Surya. However, for peak
fruiting, this hybrid was earlier by 15.20 per cent than the standard variety Surya.

The cross between Surya having deep purple, oval fruits and SM 116
having round and light purple fruits, the F{ plants had large, oval and deep purple
fruits which are more preferred by the consumers (Plate 26). This purple fruited
hybrid exhibited 55.41 per cent standard heterosis for fruit diameter and 111.29 per

cent for average fruit weight.

Among the purple fruited hybrids, Surya x SM 116 ranked second
productivity yielding 2475.6 g/plant and 51.0 t/ha. This bacterial wilt resistant Fy
exhibited highly significant heterosis for yield/plant RH 212.54%, HB 160.10%,
SH 290.04%) and yield/ha (RH 182.55%, HB 128.77%, SH 269.57%).

(3) Surya x Annapurna

Highly significant and maximum value of heterosis for leaf length at 50
per cent fruiting stage was observed for this hybrid (RH 33.86%, HB 31.78%, SH
31.78%). Mean performance of this cross for leaf width at 60 DAP (11.8 cm) and at
50 per cent fruiting stage (12.7 cm) were higher than both the parents.

This F; hybrid, Surya x Annapurna exhibited heterosis for initial vegeta-

tive growth and earliness. The hybrid fruits were purple coloured and oblong shaped



Plate 26
F, hybrid, Surya X SM 116

Plate 27
F, hybrid, Arka Keshav X Composite 2
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having a length of 11.1 cm and diameter of 4.‘9 cm. It exhibited maximum hetero-
beltiosis for fruit diameter (32.43%) and fruit weight increased by 47.7 per cent
over the better parent, Annapurma. Though resistant to bacterial wilt, highly
sigﬁiﬁcant.and negative values of heterobeltiosis for total number of fruits/plant
(-44.99%), yield/plant (-36.51%) and yield/ha (-31.03%) revealed inferiority of the
hybrid.

(4) Arka Keshav x Composite 2

The cross Arka Keshav x Composite 2 exhibited 54.07 per cent increase
in plant height over better parent Composite 2 at 60 DAP, This hybrid also showed
more spreading habit than the parents in the initial stage.

Though it did not show significant earliness for flowering and early fruit-
ing, for 50 per cent harvesting it was 6.83 per cent earlier than the standard variety
Surya. Number of harvest (12.5) also exhibited 25 per cent heterosis over the better

parent Composite 2.

The bitterness of fruits of Composite 2 was found to reduce in the hybrid
fruits. The score for the hybrid fruits was 6.4 compared to 8.26 in Arka Keshav and
5.22 in Composite 2 aﬁd was palatable after cooking. This oblong fruited hybrid had
the maximum average fruit weight (138.2 g) among nine hybrids and exhibited
highest positive value of standard heterosis (122.90%) (Plate 27). Highly significant

values of heterosis for yield/plant (2498.2 g) were exhibited by this hybrid (RH -
104.96%, HB - 36.44%, SH - 295.03%).

Though grouped as resistant to bacterial wilt this Fq hybrid had bacterial

wilt incidence of 18 per cent.



(5) Arka Keshav x SM 71

" The vigour of the cross Arka Keshav x SM 71 was evident in the initial
stage and as it exhibited significant heterosis, for aimost all the vegetative
characters. At 60 DAP this hybrid had 45.08 per cent more height and 47.37 per
cent more spread than the better parent. Compared to the parents Arka Keshav
(8.9 cm) and SM 71 (12.3 cm) this Fy hybrid had a leaf length of 16.8 cm at 60
DAP and exhibited 25.44 per cent heterosis over better parent, SM 71. For leaf

width it exhibited relative heterosis of 43.71 per cent at 50 per cent frhiting stage.

Arka Kesha x SM 71 did not exhibit earliness in flowering and fruiting.
It had a dispersed flowering and fruting period as indicated by more number of
harvest (12.5) which was 26.26 per cent more than the better parent SM 71 and
31.58 per cent more than the standard variety Surya. This hybrid took 82.9 days for
first harvesting and 207.2 days for the last harvesting and exhibited 20.82 per cent
heterosis over the better parent Arka Keshav and 21.04 per cent over the standard

variety Surya for duration of the crop.

The cross;between Arka Keshav with linear, deep purple and attractive
fruits and SM 71 with light purple, long and stout fruits resulted in plants with very
long (21 c¢m) and deep purple fruits which are highly desired by the consumers
(Plate 28). The fruit length exhibited highly significant heterosis. In average fruit
weight (105.2 g) it exhibited 21.34 per cent over superiority over better parent
SM 71 and 69.98 per cent standard variety Surya. Among the purple fruited hybrids,

this bacterial wilt resistant hybrid Arka Keshav x SM 71 was the most productive
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Plate 28
F, hybrid, Arka Keshav X SM 71
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one .with 52.4 fruits/plant, 2761.5 g/plant and 60 t/ha exhibiting highly significant

and maximum heterosis.
(6) Swetha x SM 141

The initial rate of growth of the hybrid was faster than both the parents.
In the later stage also the hybrid did not have significant superiority in the growth of
the plant. This hybrid flowered later than the early flowering variety Swetha by 7
days, but it exhibited earliness by 15.67 per cent for 50 per cent harvest.

In the cross involving white and long fruited Swetha and long light green
fruited SM 141, the hybrids had long and white coloured fruits. The hybrid also
resembled Swetha in plant stature and colour of flower, purple as in Swetha. The
average fruit weight of 95.7 g in this cross showed 41.36 per cent increase over the
standard variety Swetha, though it had 24.11 per cent decrease over the better parent
SM 141. This hybrid did not show superiority over its better parent or standard
variety in number of fruits/plant, yield/plant or yield/ha.

(7) Swetha x SM 63

The cross -Swetha x SM 63 showed vigour in the initial growth of the
plant. At 60 DAP it had 62.28 per cent more height than the standard variety Swetha
but at SO per cent fruiting stage SM 63 surpassed Swetha and the hybrid in height.
The general growth of the hybrid was similar to that of Swetha with bushy habit.

The hybrid did not exhibit significant heterobeltiosis for days to flower
and days to first harvest but for 50 per cent harvesting it was earlier than the earliest
parent Swetha by 22.64 per cent and took 10.42 days more than the better parent
SM 63 for the last harvest.
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The stem and leaves were prickly in SM 63 and in this long fruited
hybrid the pickly nature was found to be transmitted. Eventhough the plants were
prickly, the size and appearance of the hybh'd fruits were attractive and white in
colour with a fruit length of 16.7 ¢cm. The average fruit weight in the hybrid was
37.21 per cent more than the better partent SM 63 and 41.06 per cent over the
standard variety Swetha.

This bacterial wilt resistant hybrid also exhibited siéniﬁcant hetero-
beltiosis and standard heterosis for number and weight of fruits per plant. In
number of fruits/plant it exceeded the better parent Swetha by 30.46 per cent and in
yield/plant by 76.72 per cent.

(8) SM 141 x WCG(S)

The hybrid SM 141 x WCG(S) did not exhibit significant heterosis for
majority of vegetative characters and earliness. It exhibited negative heterobeltiosis
for plant height at 50 per cent fruiting stage (-30.59%).

This cross had a leaf length of 11.9 cm and leaf width of 7.5 cm at 60
DAP which was less than the better parent (HB -7.75% and -22.68% respectively).
SM 141 x WCG(S) took 203.5 days for last harvesting which exhibited standard
heterosis of 15.30 per cent and gave 11.9 number of harvests with a relative

heterosis of 11.21 per cent.

This light green and long fruited hybrid did not exhibit significant rela-
tve heterosis and heterobeltiosis for majority of the fruit and yield parameters. In

the average fruit weight (112.9 g) it exhibited 66.76 per cent heterosis over standard



variety Swetha, Compared to the better parent SM 141 this wilt resistant hybrid had
a lesser number of fruits/plant (26.2) and yield/plant (1090.2 g) but it exhibited
standard heterosis of 59.74 per cent for yield/ptant and 46.84 per cent for yield/ha.

(9) SM 141 x TGR

The cross SM 141 x TGR exhibited initial vigour for plant height at 60
DAP (50.9 cm) as evidenced by 60.57 per cent heterosis over better parent, SM 141
and 46.92 per cent heterosis over standard variety Swetha. The mean plant spread of
56.3 cm at 60 DAP 2also exhibited maximum heterosis vatues among light green/
white fruited hybrids (RH 32%, HB 28.25%, SH 57.70%). Initial vigour for this
hybrid was also exhibited by significant standard heterosis for leaf length (38.92%)
and leaf width (29.5%) at 60 DAP,

The hybrid did not exhibit heterosis for earliness. Compared to both the
parents the hybrid had 2 protracted flowering and freiting as evidenced by more
number of harvest (12.7) which had 14.93 per cent relative heterosis. This cross
took 81.3 days to first harvest and had longest crop duration of 213 days with
spreading tendency.

In cross between SM 141 and TGR differing jn many plant and fruit
characters, The F; resembled TGR for most of the character. Purple coloured
flowers and prickly nature of the TGR were transmitted to the Fys. Like TGR
thishybrids had oblong and milky white fruits (Plate 29), Compared to the parents,
the fruit diameter (5.1 cm) was more in the hybrid and it exhibited positive
heterosis (RH 33.60% and HB 29.49%). Average fruit weight in this hybrid was
117.6 g.
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Among the light green/white fruited hybrids, the bacterial wilt resistant
cross SM 141 x TGR ranked first in yieid with a mean performance of 49.6
- fruits/plant, 2816.4 g/plant and 60 t/ha. This milky white fruited hybrid exhibtied
highly significant values of heterosis for number of frtlits/plant (HB 50.76% and
SH 64.24%), yield/plant (HB 109.76% and SH 312.65%) and yield/ha (HB
111.54% and SH 282.41%).

D Grafting for bacterial wilt and jassid resistance and yield in brinjal

1. Germination studies on Solanwm torvum

The germinaﬁon'percentage of seeds of S. torvum after different period
of storage is furnished in Table 34. Seeds sown immediately after extraction and on
15th day did not germinate at all. From a low germination percentage of 1.2 per
cent on 30th day it increased gradually to 8.0 per cent at 75th day, The germination

of the seeds sown after 90 days of extraction gave 100 per cent germination.
2. Evaluation of grafted varieties

Eight brinjal varieties viz. BB 7, Arka Keshav, BB 49, Arka Shirish,
Pusa Kranti, TGR, SM 116 and SM 141 grafted on S. torvum rootstock were
compared with the respective intact plants in a bacterial wilt sick soil during
November 1995-May 1996 (Plate 30). Analysis of variance indicated significant
differences between the intact and grafted plants for all the nine characters studied
(Appendix-X).

a. Plant height

The height of the plant is found to increase by grafting on S. torvum as
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Table 34. Germination percentage of S. torvum seeds at different days of storage

Treatments Sowing Germination (%)
Ty Immediately after seed extraction 0
Ty 15 days after seed cxu'acti(;n 0
Ts 30 days after seed extraction _ 1.2
Ty 45 days after seed extraction 2
T5 60 days after seed extraction 4
Tg 75 days after seed extraction - 8
T 90 days after seed extraction 100
Tg 105 days after seed extraction 100




Plate 30
Graft union in brinjal
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evidenced by a higher mean value of 64.4 cm in grafted plants compared to 54.5 cm
in intact plants (Table 35). The increase in height by grafting in the short duration
varieties ranged from 8.7 per cent in Pusa Kranti to 91.8 per cent in Arka Keshav.
In the long duration accessions like TGR, SM 116 and SM 141 marked effect was
not pronounced by grafting. Among the grafted plants maximum height was ob-
served in TGR (82.8 cm).

b. Plant spread

Plant spread was also increased by grafting on S. forvum rootstock by
13.6 per cent. In short duration varieties the increase in spread by grafting ranged
from 10.1 per cent in i}B 7 to 37.5 per cen in BB 49, TGR had the maximum spread
among the grafted varieties (147.8 cm) which exhibited 16.8 per cent increase by
grafting. But in other two long duration accessions, SM 116 and SM 141 grafting
did not make significant impact.

¢. Fruit length

The increase in fruit length by grafting ranged from 2 per cent in BB 7 to
33.3 per cent in Pusa Kranti (Table 36). In Arka Keshav, having the longest fruit,
length of the fruit was not increased. In general, the length of fruits increased mar-

ginally from a mean value of 10.4 cm to 11.3 cm but it was not significant.
d. Fruit diameter

Diameter of the fruit was significantly increased by grafting from a
mean value of 3.7 cm in intact plants to 4.4 cm in grafted ones. The range of

increase by grafting was 2.9 per cent in SM 141 to 40.4 per cent in BB 7.



Table 35. Plant height (cm) and spread (cm) of grafted and intact plants of brinjal
(November 1995-May 1996)
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Plant height Plant spread

Is\llb. Variety Grafted Intact % increase Grafted Intact % increase

plants plants  or decrease plants  plants  or decrease
1 BB-7 67.8 52.7 28.7 (+) 82.8 75.2 10.1 (+)
2 ArkaKeshav  62.9 32.8 91.8 (+) 77.0 62.8 22.6 (+)
3 BB-49 32.7 25.4 28.7 (+) 55.4 40.3 37.5 (+)
4  Arka Shirish  57.9 43.0 34.7 (+) 75.4 62.9 19.9 (+)
S PusaKranti  62.8 57.8 8.7 (+) 85.5 70.4 21.4 (+)
6 TGR 82.8 80.6 2.7 (+) 147.8  126.5 16.8 (+)
7 SM 116 75.5 69.7 8.3 (+) 88.0 82.8 6.3 (+)
8 SM 141 72.5 73.6 1.5 () | 115 1155 35()
Mean 64.4 54.5 18.2 (+) 90.4 79.6 13.6 (+)
v 7o 13.20% 5.85%
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Table 36. Fruit.length (cm) and diameter (cm) .of grafted and intact of plants of brinjal
(November 1995-May 1996)

S1, Fruit length Fruit diameter
No- Variety Grafted Intact % increase Grafted Intact % increase
plants plants ordecrease plants  plants or decrease
1 BB-7 10.4 10.2 2.0(+) 7.3 5.2 40.4 (+)
2 Arka Keshav  19.0 19.3 1.6 (-) 22 2.0 10.0 (+)
3 BB-49 6.0 5.5 9.1(+) 3.8 3.4 11.8 (+)
4 Arka Shirish 8.9 83 7.2 (+) 2.5 22 7 13.6(+)
5 Pusa Kranti 14.0 10.5 33.3 (+) 5.3 4.3 23.3 ()
6 TGR 8.5 8.2 3.7(+) 4,7 3.8 23.7 (+)
7 SM 116 9.8 8.0 22.5(+) 5.9 4.8 18.8 (+)
8 SM 141 13.7 13.4 2.2 (+), 3.6 3.5 2.9 (+)
Mean 11.3 10.4 8.7 (+) 4.4 3.7 18.9 (+)
Feow i
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Significant increase in fruit diameter by grafting was noticed only in round or

oblong fruited varieties.
e. Fruit circumference

Increase in the circumference of fruit by grafting was 21.5 per cent and
it ranged from 2.2 per cent in SM 141 to 53.4 per cent in SM 116 (Table 37).

f. Average fruit weight

Among the grafted plants maximum average fruit weight was recorded in
BB 7 (209.5 g) followed by SM 116 (138.4 g). In short duration varieties the
increase in the weight of the fruit by grafting was higher and it ranged from a low
value of 3.9 per cent in Arka Shirish to 66.4 per cent in Pusa Kranti. In long dura-
tion accessions the increase was only marginal and it ranged from 6.9 per cent in

SM 14] to 32.4 per cent in SM 116.
g. Number of fruits per plant

Among the grafts, maximum number of fruits (85.8) were obtained in
Pusa Kranti followed by BB 49 (78.7) and BB 7 (59.0) (Table 38). The increase in
the number of fruits b)-r grafting was clearly evident in the short duration varieties as
it ranged from 80.8 per cent in Arka Keshav to 2964.3 per cent in Pusa Kranti. In

long duration accessions the marked increase in the fruit number was not observed.
h. Yield per plant

Among the grafted plants maximum yield was recorded in BB7
(4387.4 g/plant) (Plate 31) followed by Pusa Kranti (3619.7 g/plant) (Plate 32),



Table 37. Fruit circumference (cm) and average fruit weight (g) of grafted and
intact plants of brinjal (November 1995-May 1996)
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Fruit circumference Average fruit weight

Sl Variety
No. Grafted Intact % increase Grafted Intact % increase

plants plants or decrease plants plants  or decrease
1 BB-17 24.1 19.7 22.3 (+) 209.4 155.5° 34.7(+)
2 ArkaKeshav 6.5 6.2 4.8 (+) 53.4 476 12.2(+)
3 BB-49 13.2 12.1 9.1(+) 320 26.8 19.4 (+)
4  Arka Shirish  15.6 14.5 7.6 (+) 63.5  6l.1 3.9 (+)
5 PusaKranti 183 142 28.9(4) 109.5 658  66.4(+)
6 TGR 16.5 13.1 25.6 (+) 98.3 83.0 18.4 (+)
7 SM116 22.7 14.8 53.4 (+) 1384 1045 32.4 (+)
8 SM 141 13.9 13.6 22(+) 133.7 125.1 6.9 (+)
Mean 16.4 13.5 21.5 (+) 104.8 83.7 252 (+)
CD (p=0.01) 0.9616 8.62 |
Ccv 4.10% 6.15%




Table 38. Number of fruits and yield per plant (g) of grafted and intact plants of brinjal
(November 1995-May 1996)
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Number of fruits/plant Yield/plant

Sl.  Variety Grafted  Intact % increase Grafted Intact % increase
No. plants plants  or decrease plants  plants or decrease
1  BB-7 59.0 29.3 101.4 (+) 43874 1533.8  186.0 (+)
2 ArkaKeshav 43.4 24.0 80.8 (+)  1443.0 5949 142.6 (+)
3  BB49 18.7 23.8  230.7 (+) 1731.8  448.5  285.9 (+)
4  Arka Shirish  34.2 4.8  612.5(+) 15049 2944  503.4 (+)
5 PusaKranti  85.8 2.8 2964.3 (:+) 3619.7  143.8 2417.2 (+)
6 TGR 13.8 15.2 9.2 (-) 1241.6  1166.7 6.4 (+)
7 SM116 24.7 14.6 69.2(+)  1270.7 9349 359 (+)
8 SM 141 16.5 15.3 7.8(+) 16322 15715 3.9 (+)
Mean 45.4 162 180.2(+) 21039 §36.1 1516 (+)
Feo0 I




Plate 31
Promising graft, BB 7

Plate 32
Promising graft, Pusa Kranti
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both resistant to jassid infestation. In short duration varieties there was marked
improvement in yield by grafting and it ranged from 142.6 per cent in Arka Keshav
to a very high value of 2417.2 per cent in Pusa Kranti. Among the long duration
accessions the increase in yield was- not conspicuous and it ranged only marginally
from 3.9 per cent in SM 141 to 35.9 per cent in SM 116. Among the intact plants,
in spite of the jassid infestation maximum yield was recorded in SM 141 (1571.5

g/plant).
i, ln_cidence of bacterial wilt

None of the grafted plants showed bacterial wilt incidence under field
condition (Table 39). Varietics like Arka Shirish and Pusa Kranti, which showed
100 per.cent wilting in intact plants were also completely free from bacterial wilting
after grafting on to S. torvum. The susceptible variety BB 7 and BB 49 which had 75
and 85 per cent wilting in intact plants were also not affected by wilt after grafting

on S. torvum,
j- Incidence of Jassids

There was heavy incidence of jassids during the cropping season which
affected the general growth and productivity of the crop (Plate 33). There was
apparently no difference in the jassid infestation in the grafts as well as in intact
plants of the same variety (Table 40), SM 141 was highly susceptible to jassids with
maximum intensity in grafted plants (65.0%) as well as in intact plants (68.3%) and
having maximum population of jassids/leaf (19.3 and 20.3 respectively) (Plate 34).
TGR was also highly susceptible to jassids with 65 per cent intensity in grafted
plants and 66.7 per cent in intact plants with a population of 19.0 and 19.6

-
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Table 39. Incidence of bacterial wilt in grafted and intact plants of brinjal

(November 1995-May 1996)

1 BB-7 - 0.0 75.0 75.0 (+)
2 Arka Keshav 0.0 0.0 0.0
3 BB-49 0.0 85.0  85.0(+)
4 Arka Shirish 0.0 100.0 100.0 (+)
5 Pusa Kranti 0.0 100.0 100.0 (+)
6 TGR 0.0 5.0 5.0 (+)
7 SM 116 0.0 0.0 0.0
8 SM 141 00 0.0 0.0
P 0.0 45.6 45.6 (+)
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Table 40. Percentage intensity due to jassid infestation and its population in grafted and
intact plants of brinjal (November 1995-May 1996)

Sl. Accession No.f Grafted plants Intact plants
No. Variety -
Percentage Category Jassids/leaf Percentage  Category Jassids/leaf
intensity intensity
1 BB7 5.0 2.8 6.7 R 2.9
2 Arka Keshav 3.3 9.8 40.0 s 8.9
3 BB49 35.0 8.8 33.3 - 8.2
4 Arka Shirish 35.0 8.9 26.6 s 6.6
5 Pusa Kranti 6.7 2.9 8.3 R 3.0
6 TR 65.0 19,0 66.7 HS 19.6
7 M 1lle 43.0 10.0 43.3 5 10.1
8 SH1d 65.0 19.3 68.3 HS 20.3
¢ (p = 0.01) 1.06 1.06
cv 7.36% 7.363%




Plate 33
Yellowing caused by jassid infestation
in brinjal

Plate 34
Jassid infestation in grafted SM 141
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jassids/leaf respectively, BB 7 and Pusa Kranti were resistant to jassid infestation
with a intensity of 5.0 to 8.3 per cent in both grafted as well as in intact plants and
the population was below the economic threshed level of 4.7 jassids/leaf. Remaining
four varieties were susceptible to jassids with the intensity above 25 per cent and the
population of jassidslleaf was above the economic threshold level of 4.7 in both

grafted as well as in intact plants.
h. Organoleptic test

In the organoleptic -test, the fruits of the grafted brinjal palnts did not
vary much with those of intact plants. The difference of only 0.62 in the score value
of grafted and intact plants was negligible (Table 41). There was no marked
difference in the appearance and flavour of the cooked fruits of grafted and intact
plants (0.9 and 0.1 respectively). SM 141 was preferred by the tasters in grafted
fruits as well as in intact plant fruits and sco;'ed maximum points (7.88 and 8.64
respectively). BB 49 fruits had some bitterness in taste compared to other tested
varieties/accessions and received minimum points (grafted fruits 6.72 and intact
plants fruit 7.00). Though cooked fruits of S. torvum were better in appearance, the
bitter taste reduced the score value to 3.08 points.

i. Total phenol

The total phenol content in the leaves of S. torvum (0.63%) was higher
than in S. melongena varieties (grafted 0.42%, intact 0.35% at 60 DAP)
(Table 42). There was an increase in total phenol content in the leaves of grafted
plants by 0.07 per cent over the intact plants. Leaves of bacterial wilt resistant
varieties/accessions like Arka Keshav, TGR, SM 116 and SM 141 had higher



Table 41. Score of organoleptic test for fruits of grafted and intact plants of brinjal

Sl. Variety Appearance Taste Flavour Bitterness " Total
No. (out of 2) (out of 2) (out of 2) (out of 4) (out of 10)
Grated Intact Grafted Intact Grafted Intact  Grafted Intact Grafied  Intact
plants plants plants  plants  plants plants plants plants plants  plants
1 Bﬁ-'] 1.46 1.56 1.46l 1.64 1.14-  1.46 2.64 3.28 6.70 7.94
2 Arka Keshav 1.52 1.60 . 1.54 1.60 1.50 1.56 2.92 336 7.48 8.12
3 BB-49 1.40 1.44 1.40 1.48 1.48 1.48 2.44 2.80 6.72 7.20
4  Arka Shirish 1.44 1.56 1.48 1.52 1.38 1.48 252 298 6.82 7.54
5 Pusa Kranti 1.52 1.68 136 .1.52 140  1.56 2.52 2.80 6.80 7.56
6 TGR 1.48 1.56- 1.40 1.52 1.50 1.60 2.38 2.56 676 . 7.24
7 SM 116 1.52 1.56 1.40 1.60 1.60 1.60 3.24 3.12 7.76 7.88
8 SM 141 1.48 1.60 1.56 1.76 1.56  1.68 3.28 3.60 7.88 8.64
Mean 1.48 1.57. 1.45 1.56 1.45 1.55 2.74 3.06 7.12 7.74
S. torvum 1.64 0.40 0.28 0.76 3.08

‘661



Table 42. Total phenol and O.D. phenol content in the leaves of grafted
intact plants of brinjai at 60 DAP (November 1995-May 1996)

and

Sl.  Variety % total phenol % O.D. phenol
No- Grafted Intact Grafted Intact
plants plants plants plants
1  BB7 0.38 0.25 0.018 0.010
2 Arka Keshav 0.40 0.38 0.033  0.030
3  BB-49 0.37 0.25 0.015 0.002
4  Arka Shirish 0.30 0.22 0.005 0.001
5  Pusa Kranti 0.36 0.22 0.013 . 0.001
6 TGR 0.53 0.54 0.029 0.029
7 SMI116 0.52 0.47 0.031 0.028
8 SM 141 0.47 0.47 . 0.032 0.028
Mean 0.42 0.35 0.022 0.016
S. torvum 0.63 0.036 0.036

0.63

i~
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contents of total phenol in grafted plants (0.40% to 0.53%) as well as in intact plants
(0.38% to 0.54%) than susceptible cultivars like BB 7, BB 49, Arka Shirih and Pusa
Kranti (grafted 0.30% to 0.38% and intact 0.22% to 0.25%).

J. O.D. phenol

The O.D. phenol content in the leaves of S. zorvum (0.036%) was higher
than §. melongena varieties (grafted 0.022%, intact 0.016%) at 60 DAP. Among
the S. melongena varieties maximum O.D. phenol content was detected in the leaves
of grafted plants of Arka Keshav (0.033%), SM 141 (0.032%), SM 116 (0.031%)
and TGR (0.029%) and minimum in Arka Shirish (0.005%), Pusa Kranti (0.013%),
BB 49 (0.015%) and BB 7 (0.018%). Similar trend was also noticed in the O.D.

phenol content of intact plants.
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DISCUSSION

" Endowed with wide range of fruits differing in colour, shape, size and
taste brinjal has become a popular vegetable of the country. Hardy and long duration
nature of plants make the crop an integral component of homestead farming. The
delicious preparations made out of brinjal are highly appreciated. Nutritionally
brinjal is comparable to tomato. The crop is a good source of vitamin C and
calcium (12 and 18 mg/100 g respectively). Brinj:ﬁ is considered to have a number
of medicinal uses, white and small brinjal is 'good for diabetic patients iChoudhury,
1976).

The present productivit_y of 13.08 t/ha in India is much less than the
potential productivity of brinjal (I_(alloo, 1995). Poor genetic stock, unscientific and
improper cultural practices and incidence of pest and diseases particularly bacterial
wilt, phomopsis blight, fruit and shoot borer and jassids are the major causes for low
productivity in the country. In the warm humid tropical climatic conditions
prevailing in Kerala and in the coastal areas bacterial wilt caused by Pseudomonas
solanacearum ;'s a serious problem. Kerala is a ‘hot spot’ for bacterial wilt incidence
in solanaceous vegetables. Majority of the high yielding varieties including the
hybrids are highly susceptible to this dreadful disease and yield loss is as high as 100
per cent in Kerala (Gopimony and George, 1979). In the present investigation a
holistic approach is made to enhance the productivity of brinjal by developing wilt
resistant and high yielding varieties, hybﬁds and grafts differing in colour and shape

of fruits for meeting the region specific consumer demands.



. Success of any crop improvement programme primarily depends on the
extent of genetic variation and diversity in a crop. This is all the more true in an
often cross pollinated crop like brinjal. To assess the extent of variation, 78 brinjal
accessions collected from various parts of Kerala and outside were evaluated in a
wilt sick soil during Kharif 1994. The accessions showed significant variations for
plant height, plant spread, number of primary branches/plant, leaf length, leaf
width, days to flower, days to fruit set, days to first harvest, days to 50 per cent
harvest, days to last harvest, total number of harvests, fruit length, ﬂ:uit diameter,
fruit circumference, average fruit weight, number of fruits/plant and yield/plant.
The large variation observed in the population was a result of natural outcrossing
aided by heterostyly and protogyny. The studies conducted by Mishra et al. (1990),
Ushakumari et al. (1991), Vivekanandan and Subramanian (1991), Borah and
Shadeque (1993) and Varma (1995) also revealed a wide range of variability for
most of the characters in brinjal indicating great scope for improvement.

In the present investigation phenotypic coefficient of variation was
maximum for number of fruits/plant (60.90%) followed by yield/plant (57.12%)
(Fig.2). The contribution of genotype in the phenotypic expression was studied to
realise the performance of accessions. As in the case of phenotypic coefficient of
variation, genotypic coefficient of variation was also maximum for number of
fruits/plant and yield. Both these economically important characters had high values
of heritability coupled with genetic advance which indicated scope for selection. All

the characters except number of harvests/plant had heritability value more than 50
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per cent indicating the high heritable nature of characters selected in the study.

The initial population of the 78 brinjal accessions exhibited wide ranges
for the various vegetative characters like height, spread and number of primary
branches of the plant and leaf size. The plant height ranged from 44.4 ¢m to
143.9 cm (Table 43). The population density mainly depends on the spread of plants
and it ranged from 53 to 141.5 cm suggesting néed for varied spacing depending on
the spread of the varieties. Most of the local accessions including TGR, SM 63,
SM 71, SM 116 and SM 141 had more spreading habit. The length and width of
leaves also had a wide range (8.7-22.5 cm and 5.5-16.4 cm respectively) of
variability. The perennial accessions SM 136 and TGR had large sized leaves.
Sheela (1982), Sankar (1984), Rashid er aql. (1988), Varghese (1991) and Varma

(1995) also noticed wide variation for vegetative characters in brinjal.

Varietal difference in earliness had been reported earlier by many
workers in brinjal (Salehuzzaman, 1981; Kandaswamy et al., 1983 and Varghese,
1991). The days to first flower varied from 32.8 in BB-13-1 to 48.2 in SM 116.
Days for the first harvest also ranged from 50.3 to 66.9. For attaining the peak
harvesting, different accessions exhibited quite a wide difference of 111.5 days
(73.1-184.6 days). From the practical point of view days to 50 per cent fruiting
\‘vhich is the peak fruiting stage, is more relevant than days to flower or days to first
fruit set as reported by Varghese (1991) and Varma (1995). The days to last harvest
also had a wide range (91.3-215.7 days) of variation among the accessions

evaluated.

The shape and size of fruit has a dominant role for deciding the
consumer preference. SM 88 had the shortest fruits (4.5 cm) and Arka Keshav, the
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Table 43. Mean and range of important quantitative characters during the

preliminary evatuation of 78 brinjal accessions

Sl.  Character Mean Range
No.
Minimum Maximum
Value Accession/ Value Accession/
variety variety
1  Plant height (cm) 92.1 44 4 BB 49 143.9 SM 128
2 Plant spread (cm) 972" 53.0 SM 96 141.5 SM 116
3  No.of primary branches/ 6.9 4.5 ArkaNidhi 10.8 SM 70
plant
4  Leaf length (cm) 14.7 8.7 SM 48 22.5 SM 136
5 Leaf width (cm) 10.4 5.5 SM 148 16.4 SM 136
6 Days to flower 41.0 " 32.8 BB-13-1 48.2 SM 116
7  Days to fruit set 46.4 37.9 SM 126 55.2 SM 136
8  Days to first harvest 62.9 50.3 BB 2 66.9 SM 63
9  Days to 50% harvest 115.5 .73.1 SM 25 184.6 SM 108
10  Days to last harvest 185.4 913 SM 4 215.7 SM 18,
SM 42,
SM 70,
SM78 &
SM 97
11 Total no. of harvest 9.0 1.2 SM 129 144 SM14] &
BB-13-]
12 Fruit length (cm) 9.9 4.5 SM 88 19.9 Arka
Keshav
13 Fruit diameter (cm) 4.3 2.4 ArkaNidhi 9.7 SM 136
14 Fruit circumference {cm) 14.5 8.4 Arka Nidhi 30.3 SM 136
15  Average fruit weight (g)  ~80.6 28.0 SM 18 235.4 SM 136
16 No. of fruits/plant - 17.3 1.2 SM 129 62.3 SM 101
17  Yield/plant (g) 856.9 132.3 SM 126 2279.6 Anmna-

purna
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longest (19.9 cm). The fruit diameter in the long fruited Arka Nidhi and Arka
Keshav had minimum values (2.4 and 2.6 cm respectively). Maximum fruit diameter
was recorded in round fruited accession in SM 136 (9.7 cm). The average weight of

fruit ranged from a low value of 28 g in SM 18 t0 235.4 g in SM 136.

Productivity in terms of number and weight of fruits had considerable
variation in the existing population and number of fruits/plant varied from 1.2 to
62.3. The Wayanad collections SM 126, SM 128, SM 129 and SM 132 produced
less than four fruits/plant which may be due to the non adaptability of the accessions
to the warm humid tropical climate of Vellanikkara. Yield/plant ranged from
132.3 g in SM 126 to 2279.6 g in Annapurna. Significant differences in yield among
the varieties were also reported earlier (Sheela, 1982; Dutta, 1988 and Varghese,
1991). The accessions/varieties like CH 156, SM 71, SM 141, TGR, SM 101,
BB 44, BB 2, SM 97, SM 75, SM 116, SM 114, SM 42, SM 113, SM 78, Surya
and Swetha yielded above 1.25 kg/plant.

In a crop like brinjal consumer preference varies from region to region,
The regional preferencé is mainly for discrete characters like colour, shape and size
of fruits and even the prickles on the calyx also contributes for preference. The
extremely specific regional preference in brinjal might have come from the existence
of tremendous variation in the brinjal crop. In the present study also, the 78 brinjal
accessions when subjected to cataloguing exhibited considerable vari.ation for the
various morphological characters including duration of the crop, presence of
prickles, colour and shape of fruits etc. Thirty four accessions had a shorter dura-
tion of less than 200 days while forty four had a longer duration of more than 200

days. Prickly nature of the plants which is considered as an undesirable trait was
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present in 26 accessions. The remaining 52 accessions were devoid of any prickles
on stem, leaf and calyx. Out of 78 accessions, 18 were purple fruited, 17 green
fruited and seven having white or milky white fruits and 36 with striated/mottled

fruits. Ten accessions had white flowers while the remaining 68 had purple flowers.
B. Detailed evaluation of promising brinjal accessions/varieties

Yield is an artifact of several characters (Grafius, 1956). Superiority of a
genotype cannot be judged based on yield alone. Several traits like yield, size and
colour of fruit, presence or absence of prickles, duration of the crop, etc. decide the
acceptability of the genotype. Considering the productivity, resistance to bacterial
wilt and fruit and plant characters, 24 accessions/ varieties - seiected from the
preliminary evaluation were further subjected to detailed evaluation during March-
November, 1995. Fourteen nonspreading accessions viz., Annapurna, CH-156,
WCG(S), Swetha, SM 59, Arka Keshav, BB-13-1, BB 2, SM 96, BB 7, Surya,
SM 7, BB 44, SM 62 having a duration less than 200 days were evaluated at the
recommended spacing of 60 x 60 cm. The genetic potentiality of a variety will be
fully expressed only if it is grown during the most ideal time with optimum spacing
providing all the required inputs. So, the remaining ten selected accessions viz.,
SM 63, SM 69, SM 71, SM 75, SM 87, SM 113, SM 116, SM 141, TGR and
Composite 2 having spreading habit and duration of m;)re than 200 days were
evaluated at a wider spacing of 100 x 75 cm in order to express the full genetic

potentiality.

The analysis of variance for the short duration and long duration
accessions done separately has indicated significant differences for all the quantita-

tive characters except for the fruit diameter of long duration accessions, During the
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detailed evaluation, the general growth and productivity of the plants were better and
the plants were allowed to express maximum. The short duration accessions and long
_duration accessions exhibited a marked difference for all the vegetative characters.
Both the groups had only a marginal difference of 15.1'1 cm for the height of plant
while for the spread of plant long duration accessions exhibited definite superiority.
The mean plant spread of ten long duration accessions was as high as 146.96 cm
compared to 101.94 cm in the short duration accessions. Among short duration
accessions, Surya and Swetha had a plant spread of 113.2 and 100.7 cm respec-
tively. As in the preliminary evaluation the long duration accessions SM 71, SM 116
and TGR had maximum spreading habit (191.87, 175.53 and 171.3 cm
respectively), substantiating the adoption of wider spacing for commercial cultiva-
tion. The presence of prickles on the cultivar TGR further necessitates a still wider
spacing of 1.5 x 1.5 m as practised by the farmers in Kerala. The vigorously
growing long duration accessions had large sized leaves as indicated by a mean
length and width of 14.86 and 9.95 cm compared to 11.15 and 8.37 cm in the .short
duration accessions. As in the preliminary evaluation the prickly stemmed, long
duration culttvar TGR had maximum sized leaves having prickles. The purple fruited
SM 116 also had large éized leaves (16.83 x 12.33 cm). The late flowering and
fruiting habit of the l;mg duration accessions may be due to shifting of photo-
synthates for their vegetative growth. Geetha (1989) also noticed positive correlation

for duration of the crop and high vegetative growth in brinjal.

Short duration accessions were earlier than the long duration accessions
in flowering and first harvesting as evidenced by the mean values of 33.23 and
50.41 days respectively in short duration accessions and 39.63 and 57.78 days

respectively in long duration accessions. Surya was the earliest variety for flowering
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and first harvesting (25.5 and 43.5 days respectively). Earliness of Surya was also
reported by Varghese (1991). As in the initial evaluation the long duration
accession, SM 116 flowered last (44.9 days) and took 64.3 days for ihe first harvest.
Compared‘ to long duration accessions days to SO per cent fruiting was earlier by
23.3 days in short duration accessions. Total number of economic harvests were
more in long duration accessions (14.74) than short duration accessions (11.47). The
economic yield in a non prickly and white flowered accession SM 141 lasted upto
240 days and on an average 18.4 harvests were taken. The long -duration nature of
this accession has already been reported earlier (KAU, 1995).

The duration of the crop did not have any effect on the length of fruits.
However, diameter and average weight of fruit were slightly more in the long dura-
tion accessions. As in the preliminary evaluation, fruit length was maximum in deep
purple and siender fruited Arka Keshav (18.95 cm) closely followed by SM 69
(18.20 cm), SM 63 (17.40 cm) and SM 141 (16.60 cm). The fruit diameter was
maximum in the nonprickly, long duration accessions SM 116 and Composite 2
(5.13 cm), both having purple and round fru-its. The long (16.60 cm) and thick
(diameter 4.07 cm) fruited SM 141 bome fruits of maximum weight (128.27 g). The
size of fruit is a deciding factor for adoption of the variety by the farmers. In the
traditional growing tracts of Kerala, long and thick fruited varieties are very much
preferred by the farmers mainly due to easiness in harvesting and better market

demand.

In general the long duration accessions yielded more than the short dura-
tion accessions by 382.28 g/plant. Among the short duration accessions maximum

yield was recorded in Swetha (3.86 kg/plant) followed by BB 44 (3.67 kg/plant),
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Anmnapurna (3.20 kg/plant) and Surya (3.06 kg/plant). Per hectare yield was also
maximum in Swetha (73 t/ha). The superiority of Swetha has already been reported
earlier (AICVIP, 1990 and AICVIP, 1994), The high yield in Swetha was mainly
due to the production of maximum number of small to medium sized fruits (117.20)
and its resistance to bacterial wilt. BB 44 which ranked second in yield among the
short duration accessions had light green straited fruits which is not appreciated by
the consumers in the state. Dark green straited nature is also considered as a wild
character in brinjal. The purple fruited Annapurna, a popular variety in Bihar also
performed well yielding 3.20 kg/plant. The adaptable, purple and oval fruited Surya
also yielded 3.06 kg/plant with a productivity of 40 t/ha within a period of 8
months. BB 7 though yielded 1.6 kg/plant, the per hectare yield was only 17.3 t
which was mainly due to the susceptibility of the variety to bacterial wilt at later

stages of growth.

Among the long duration accessions the light green and long fruited
accession SM 141 yielded as high as 6.4 kg/plant followed by the pric;kly stemmed,
milky white and oblong fruited cultivar TGR (3.09 kg/plant). The high yield in
SM 141 was mainly due to the production of more number of large ‘sized fruits
(113.5). In the selected accessions, average fruit weight was maximum in SM 141
(128.27 g). Due to the wider spacing adopted, the per hectare yield (68.8 t) for this
long duration accession was only second to Swetha. The high productivity of
SM 141 under Vellanikkara condition has already been reported earlier (AICVIP,
1990 and AICVIP, 1993). SM 141 has given 18.4 economic harvests withiri a period
of 240 days and the plant can be fruther retained in the field upto two years. The
absence of prickles, long duration and more number of economic harvests coupled
with high yield and resistance to bacterial wilt make SM 141 an ideal choice for the
crop mix of Kerala homesteads.



ﬁﬁnjal is usuall'y cultivated as a rainfed crop in the garden lands in
Kerala. Due to the distributed rainfall from June to October-November cultivation of
long duration types are more suitable in the State. Moreover due to lack of irrigation
facilities during summer the same land is not further utilized for growing other
crops. In such a situation, the promising long duration brinjal can be further
retained in the field providing life irrigation and mulching upto the next monsoon.
After the receipt of rainfall in May-June the same crop can be rejuvenated for ratoon

crop after prunning and application of manures and fertilizers.
C. Bacterial wilt in brinjal

Bacterial wilt caused by Pseudomonas solanacearum is a serious problem
in solanaceous vegetables like tomato, brinjal and chilli in Kerala. The warm humid
climate, high rainfall, acidic soil, low pH, intensive cultivation practices etc. favour
the multiplication and spread of bacteria. Chemical control measures are practically
ineffective and the only practical way of combating the disease is by the cultivation
of wilt resistant varieties. Vellanikkara has been considered as a hot spot for screen-

ing for resistance to bacterial wilt.

In the field evaluation of 78 accessions, bacterial wilt incidence ranged
from zero to hundred per cent. The varieties Arka Shirish and Pusa Kranti were
completly lost by bacterial wilt. Thirty one accessions including Swetha, Surya,
BB 44, Arka Keshav, SM 141 and good number of local collections were not
affected by wilt. This might be due to predominance of land races and local collec-
tions in the present study. Gopimony and George (1979) also reported tolerance of

many Jocal collections to bacterial wilt than the improved varieties. The low

o
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temperature prevailing during rainy season (minimum 22.4 to 23.4°C and maximum
28.6 to 35.4°C) also may have contributed for the low disease incidence during the

field evaluation.

The promising accessions which were not affected by bacterial wilt
during initial field evaluation were subjected to artificial inoculation. The check
variety Pusa Kranti completely succumbed to bacterial wilt at the initial fruiting
stage itself. The varieties Annapurna, WCG(S), Swetha, Arka Keshav, BB-13-1,
BB 2, Surya, BB 44, SM 7, SM 62, SM 87, SM 113, SM 116 and SM 141 were
found highly resistant to bacterial wilt even under artificial inoculation. The
resistance of Surya, Swetha, Arka Keshav, BB 44, SM 141 etc. have been reported
earlier by Gopalakrishnan et al. (1990), Varghese (1991), AICVIP (1994) and KAU
(1996b).

The m;)dcratcly resistant BB 7 and two accessions, SM 75 and SM 96
which were not affected by wilt in the preliminary field evaluation, bacame
susceptible after artificial inoculation. Chances of ‘escapes’ in P. solanacearum
screening has been noticed earlier ‘(Gangappa, 1986). This might be the obvious
reason for the resistance noticed in SM 75, SM 96 and BB 7 during the initiai field

screening.

In the anatomical studies, large sized, less healthy and loosely arranged
cortical cells were observed in the roots of susceptible variety. In the resistant
variety, the cortical cells were small sized and compactly arranged. This revealed the
possibility of the easy entry of pathogenic bacteria through the loosely arranged
cortical cells in the susceptible variety whereas in the resistant variety, the compactly

arranged cortical cells provide a shield against the entry of bacteria into the roots



from the soil. In the roots of susceptible vaﬁety, as a result of bacterial ivasion, the
secondary xylem and phloem were damaged. By the disintegration of xylem and
phloem vessels and the connected tissues, phenolic compounds are released which
later oxidises to quinones,. giving a black discolouration in the xylem and phloem
vessels of the susceptible varieties. Damage and subsequent obliteration of physto-
logically active secondoary xylem results in the blocking of water and nutrient flow
to the stem and leaves and ultimately leads to wilting of the plants. The damage of
physiologically active secondary phloem contributes to the blocking of photosyn-
thates to the roots results in the cessation of root production. The anatomy of stem
and petiole of the resistant and susceptible varieties did not show any variation sug-

gesting the role of root system in the resistance mechanism of bacterial wilt.

In the present study, total phenol contents in the roots were higher in the
resistant varieties viz., Surya (0.36%), Swetha (0.38%) and SM 141 (0.40%)
compared to the susceptible varielies Pusa Kranti (0.22%) and BB 7 (0.24%). The
same trend was noticed in the leaves also. The O.D. phenol contents were also
higher in the roots of resistant varieties, Surya (0.021%) and Swetha (0.022%) than
the susceptible variety Pusa Kranti (0.001%). The same trend was noticed in the
leaves. Geetha (1989)-also reported high contents of O.D. phenol in the roots of wilt

resistant varieties than the susceptible one.

D. Incidence of jassids

In the present investigation the growth and productivity of the crop
raised during Kharif 1995 were not affected by jassids. Though there was low
incidence of jassids, the typical symptom of yellowing was not expressed. The

frequent rainfall and low temperature during rainy season might be the reason for

153
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low incidence of jassids. But during the evatuation of parents, hybrids and grafts in
the summer 1996, heavy incidence of jassids affected the general growth and pro-
ductivity of the crop. The high temperature’ and more sunshine hours prevailing
during summer months might have contributed for the outburst of jassids (Ratanpara

et al., 1994 and Dhamdhere ef al., 1995).

During the evaluation of parents and hybrids, all the parents and hybrids
except Composite 2 and Annapurna were having the jassid population above the
threshold level of 4.7/leaf (Faleiro and Rai, 1988) and disease intensity of 20 per
cent. Swetha was highly susceptible to jassids with the maximum intensity (66.7%)
. and maximum number of jassids/leaf (19.3). Surya was also highly susceptible to
jassids with 58.3 percentage intensity and 14.0 jassids/leaf. During the evaluation of
grafts, two varieties viz., Pusa Kranti and BB 7 were found resistant to the attack of
jassids with a population intensity of less than three per leaf and disease intensity of
less than 8.5. Genotypic variation for jassid resistance due to antixenosis and
antibiosis has been reported by Lit (1989) and Gaikwad ez al, (1991). In general, the
hybrids tolerated the attack of jassids better than the parents. Five hybrids viz.,
Surya x Composite 2, Surya x SM 116, Surya x Annapurna, Arka Keshav x SM 71
and SM 141 x TGR were moderately resistant to jassids having disease intensity
from 21.7 to 25 per cent and the population of jassids/leaf was below seven. The
jassid tolerance of the hybrids has resulted in better vegelative growth during the

initial stage.

In the resistant accessions, the epidermal hairs were comparatively longer
and formed a compact mat whereas in the susceptible types they were shorter and
had less matting effect. This gives a physical protection to the attack of Jassids in the

resistant varieties. Lit (1988) and Gaikwad er al. (1991) also reported that the
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trichome length and density on leaves were negatively correlated with infestation

level of jassids.
E. Heterosis in brinjal

Heterosis breediﬁg has been extensively explored and utilized to boost up
yield in a number of economically important crops. The easiness in the crop culture,
medium size of flowers and more number of seeds with a single act of pollination
enables brinjal as a preferred plant for exploitation of hybrid vigour (Goto, 1952).
Liberalisation of import policy has made a boon for F hybrids in India particularly
in the private sector. Solanaceous crops especially tomato and brinjal have been
exploited well for achieving high productivity. In brinjal a number of high yielding
hybrids have been developed in India, but they could not be grown in the State
because of susceptibility to bacterial wilt. Hence development of F{ hybrids which

are resistant to bacterial wilt would be of significant importance.

Selection of parents based on divergence and diallel crossing has resulted
in a number of hetrotic hybrids in brinjal (Varma, 1995). Presence of wide variation
in the piant and fruit characters viz., colour, shape, size of fruits and highly variable
consumer preference- from region to region necessitates consideration of above
aspects in the Fy production programme. In the present study 11 bacterial wilt re-
sistant varieties/accessions having specific advantage of colour, shape and size of
fruits, duration of the crop and productivity were selected and utilized in the hybrid-
isation programme with the objective of developing Fy hybrids with specific fruit
and plant characters. Six purple fruited varieties/accessions viz., Surya, Composite
2, Annapurna, Arka Keshav, SM 71 and SM 116 were crossed to develop five F 1
hybrids and five light green/white fruited varieties viz., Swetha, WCG(S), TGR,
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SM 63 and SM 141 were crossed to give four Fy hybrids. All the nine hybrids viz.,
Surya x Composite 2, Surya x SM 116, Surya x Annapurna, Arka Keshav X
Composite 2, Arka Keshav x SM 71, Swetha x SM 141, Swetha x SM 63, SM 141
X WCG(Sj, SM 141 x TGR were compared with parents during November 1995-
June 1996,

Out of the nine hybrids tested, six viz., Surya x SM 116, Surya x
Annapurna, Arka Keshav x SM 71, Swetha x SM 141, SM 141 x WCG(S) and
SM 141 x TGR were highly resistant to bacterial wilt, since the parents involved in
the hybridisation programme were resistant. Resistance to bacterial wilt is recessive
and Fis will be resistant oaly if both the parents are resistant (Geetha, 1989).
Though all the hybrids were rated as resistant, crosses involving Composite 2 viz.,
Arka Keshav x Composite 2 and Surya x Composite 2 had 18 per cent and six
per cent wilt incidence respectively. The hybrids which involved the parent SM 63
(12% wilt incidence) alsoc had a very low wilt incidence of four per cent. This
indicates necessity of inclusion of highly resistant varieties in the F production

programme in brinjal.

In the present study, the hybrids‘ had an extra initial vigour which was
manifested by their increase in height (+ 9.38 cm) and spread of plants (+
14.22 cm) over parents. Among the purple fruited hybrids plant height at 60 DAP
was maximum in Surya x Annapurna (56.3 cm) which exhibited maximum standard
heterosis (81.03%). This increased height of the hybrid was inherited mainly from
its parent Annapurna which had maximum height at 60 DAP. The leaf length and
leal width in the initial stages were also more in the hybrids compared to the

parents. All the purple fruited hybrids exhibited significant relative heterosis and
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standard heterosis for leaf length at 60 DAP, standard heterosis being maximum in
Arka Keshav x SM 71 (48.67%). Shankaraiah and Rao (1990) also observed better
seed size and more seedling vigour in the hybrids. This initial vigour might have
helped the F{ hybrids to withstand the attack of jassids better than the parent.
Geetha (19895, ‘Varghese (1991) and Varma (1995) also observed heterosis for plant
height in brinjal.

The initial vigour of the F{s were almost equalled by the parents towards
the later stages of growth. At 50 per cent fruiting stage heterobeltiosis was noticed
only in one hybrid, Arka Keshav x SM 71. The light green fruited F; hybrid, SM
141 x WCG(S) had negative heterobeltiosis (-30.59%) for plant height, though
both the parents involved were tall. None of the hybrids exhibited superiority over
their better parent in the plant spread also at 50 per cent fruiting stage. However,
significant and high values of relative heterosis and standard heterosis were obtained
in majority of the crosses which was mainly due to the bushy nature of the standard

parents Surya and Swetha,

During the peak harvesting stage, significant heterobeltiosis for leaf
length was observed onl_w} in Surya x Annapurna (31.78%) and Arka Keshav x
SM 71 (26.57%). However, for leaf width all the purple fruited F; hybrids
exhibited significant heterobeltiosis, being maximum in Arka Keshav x SM 71
(37.93%). In light green/white fruited crosses innvolving mainly vigorously growing

parents with large leaves, the width of leaves were significantly reduced in the

hybrids.

In general, the hybrids had only a little earliness than the parents for



flowering (4.19 days), first harvesting (4.07 days) and for 50 per cent harvesting
(11.95 days). Though an increased initial vigour of the hybrids were observed in the
vegetative characters, significant heterobeltiosis for days to flower or days to first
harvest were not obtained. This finding is in agreement with the results of Varma
(1995) who observed late flowering and fruiting in the high yielding hybrids. All the
light green/white fruited Fy hybrids took more days for first harvesting than their
parents or standard variety Swetha. The initial vigour of the F{ hybrids especially
for the vegetative characters might have delayed the flowering in the hybrids and the
flower and fruit production started only after the attainment of sufficient vegetative
growth. In a crop like brinjal, flower and fruit production should be encouraged
only after attaining adequate vegetative growth. Extra early flowering and fruit set is
found to reduce the potential productivity of brinjal as reported by Singh and Singh
(1980). However, peak harvesting was earlier in majority of the hybrids. Among the
purple fruited hybrids, Surya x SM 116 exhibited maximum negative hetero-
beltiosis for peak harvesting (-15.20%) closely followed by Surya x
Composite 2 (-11.82%). In the light green/white fruited hybrids Swetha x SM 63
had exhibited maximum heterobeltiosis (-22.46%) followed by Swetha x SM 141
(-15.67%). In both combinations, the earliest white fruited v_aricty Swetha has been
crossed to late flowering accessions SM 141 and SM 63‘. Similar result was reported

by Cherpova (1976).

In general, the parents and hybrids did not vary much in their duration.
However, all the purple fruited hybrids had significant heterobeltiosis and standard
heterosis for the crop duration and total number of harvests. Arka Keshav x SM 71
has given economic harvest upto 207 days giving maximum values of heterobeltiosis

and standard heterosis (20.82% and 21.04% respectively). The milky white fruited
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and prickly hybrid SM 141 x TGR was retained in the field for maximum days (213
days). In general, the late flowered parents and hybrids were retained in the field for
more number of days. In crosses involving the early variety Swetha and late variety
SM 63, the F; has exhibited negative relative heterosis for da)fs to flower
(-11.74%), days to fruit set (-10,72%) and days to 50 per cent harvest (-26.76%).

| Yield is an artifact of several traits including vegetative and fruit
characters. In a crop like brinjal where tender fruits are harvested frequently, growth
of plant and production of fruits should bé in a complementary manner. In the
present study, yield in terms of number and weight of fruits were more in the
hybrids compared to the parents. Earlier Geetha and Peter (1993), Varghese and
Vahab (1994) and Varma (1995) also reported significant heterosis for yield/plant in
brinjal. All the purple fruited hybrids exhibited significant heterosis over the
standard parent Surya for yield/plant. Yield was maximum in milky white fruited
SM 141 x TGR (2816.4 g/plant) which exhibited 109.76 per cent heterobeltiosis and
312.65 per cent heterosis over the standard variety Swetha (Plate 35). But the
presence of prickles on the stem and leaves makes this medium fruited cultivar
unacceptable for intensive commercial cultivation. The purple fruited Fy hybrid
Arka Keshav x SM 71 ranked second in yield (2767.5 g/plant) with maximum values
of heterobeltiosis (251.74 %) and standard heterosis (337.62%) (Plate 36). This thick
and long fruited hybrid also ranked first in numl;er of fruits per plant (52.4) with
maximum values of relative heterosis (292.51%), heterobeltiosis (227.50%) and
standard heterosis (164.65%) (Table 44). The maximum number of fruits in the
hybrid may have contributed for high yield. This Fy hybrid has combined the long
fruited nature and deep purple colour of Arka Keshav and thick fruited nature of

SM 71. In addition, yield was also increased considerably by the phenomenon of



Plate 35
High yielding F, hybrid, SM 141 X TGR

Plate 36
High yielding I'; hybrid, Arka Keshay X SM 71
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Table 44. Salient features of promising brinjal hybrids

S1.No. Characte{ Arka Keshav x SM 71 Surya x SM 116

1 Potential yield 74.81 t/ha 63.60 t/ha
2 Yield/plant 2761.5 g 247565
3 No. of fruits/plant 52.4 42.2
4 Average fruit weight 105.2 g 13.10 g
5 Fruit length 21.0cm . 8.6 cm
6 Fruit diameter 4.1 cm 5.8cm
7 Fruit colour Deep purple 'Deep purple
8 Fruit shape Long Oval
9 Plant height 83.2 cm 70.5 ¢cm

10 Plant spread 112.5cm - 99.5 ¢cm

11 Crop duration 207.2 days 201.5 days

12 Flower colour Purple Purple

13 Prickly/Non prickly Non prickly " Non prickly




hybrid vigour.

Among the purple fruited hybrids, Arka Keshav x Composite 2 ranked
second in yield (2498.2 g/plant) which was on par with Surya x SM 116 (2475.6
g/plant). Arka Keshav x Composite 2 though having long attractive purple coloured
fruits with maximum weight (138.2 g), the transfer of bitterness from Composite 2
reduced its edible quality at the F; level. Since this hybrid had the sturdy and
compact nature of Composite 2, identification of transgressive segregants with edible
quality at the F» and subsequent generations will be of use for further improvement.
The purple, large and oval fruited Fy hybrid Surya x SM 116 having 160.10 per
cent heterobeltiosis and 290.04 per cent standard heterosis had a productivity of 51.0
t/ha (Plate 37). The size and average fruit weight play prominent role in deciding the
market value of brinjal fruits. Surya x SM 116 had large oval attractive and shining
fruits with an average fruit weight of 131 g. This has contributed for the better
performance of the hybrid. Lantican (1963) described increase in fruit size, weight
and number as a major cause of heterosis for yield in brinjal. Out of the nine F;
hybrids, six exhibited heterobeltiosis for fruit weight. High values of heterobettiosis
for fruit weight were also reported by Geetha (1989), Varghese (1991) and Varma
(1995).

Fruit length was found significantly high only in one specific combina-
tion, Arka Keshav x SM 71. But, for the diameter of fruits significant and positive
heterobeltiosis was exhibtied in four hybrids viz., Surya x SM 116 (5.8 cm), Surya
x Composite 2 (5.6 cm), SM 141 x TGR (5.1 cm) and Surya x Annapurna (4.9 cm).
Vishwanathan (1973) and Singh and Rai (1990) also reported high heterosis for fruit

diameter.



Plate 37
High yielding F, hybrid, Surya X SM 116



An understanding on the inheritance of characters particularly discrete
characters is a pre-requisite in the crop improvement programmes and especially in
the development of hybrids. This will enable the breeder to select parents for
hybridisation. A critical analysis of all the plants in the parents and hybrids gives
valuable clues on the inheritance of certain discrete characters. In the present study,
the crosses involving long and round fruited parents, the Fs were oblong which
may be due to partial dominance of long nature of fruits. The F;s, generated by
crossing accessions with deep purple fruit colour and light purple fruit colour had

deep purple coloured fruits.

In crosses involving white flowered SM 141 with purple flowered
Sweetha and TGR, all the Fys were having puiple flowers indicating complete
dominance of purple over white. Dominance of purple flower colour over white in

brinjal was also reported by Geetha (1989).

When the prickly parents, TGR and SM 63 were crossed to non prickly
parents, the F;s were completely prickly suggesting the dominance of prickly na-
ture. Geetha (1989) also reported the dominance of prickly habit in brinjal. This
revealed the necessity for exclusion of the prickly varieties in the F; production

programmes.

In crosses where Swetha was used as female parent, all the Fis had
inherited the bushy, branching and erect nature of Swetha. This indicates scope for
utilization of this variety for development of bushy varieties in brinjal.

F. Grafting in brinjal

Growing of grafted vegetables is popular in Korea, Japan and Some
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European countries where the farming area is less and land use is very intensive. In
Kerala due to pressure on land, the farmers are following intensive crop culture and
are not following proper crop rotation. This has resulted in the occurence of soil
borne diseases like bacterial wilt. Grafting has been used as a tool for reducing soil
born diseases (Hirata, 1975) and for increasing productivity (Porcelli ez al., 1990).
Sreenivasan et al. (1969) reported the wild Solanum torvum as rootstock for resist-
ance to bacterial wilt. Lee (1989) also reported that the vigorous roots of S. torvum
rootstock exhibited excellent tolerance to serious soil borne diseases caused by
Fusarium, Verticillium and Pseudomonas. Paily (1964) has mentioned the scope of
using wild S. rorvum rootstocks for grafting susceptible brinjal cultivars. But one of

the problem with S. torvum is the dormancy of seeds.

In the present study, S. torvum seeds were sown at 15 days interval start-
ing from the day of seed extraction. Seeds sown after three months of storage only
has given satisfactory germination. This reveals a dormancy of three months in .
torvurn which can be overcome by storing seeds for three months after seed extrac-
tion. S. torvum can be propagated by stem cutting also and the vigorously growing

side shoots may be used for grafting.

In the grafting experiment eight varieties differing in resistance to
bacterial wilt and jassids, fruit colour, fruit shape, productivity and crop duration
were grafted on §. torvum rootstock by Wedge method. All the three long duration
accessions viz., SM 141, SM 116 and TGR and short duration variety Arka Keshav
were  considered for resistance to bacterial wilt. The remaining four varieties
selected for grafting were completely susceptible to wilt. The wilt susceptible

varieties BB 7 and Pusa Kranti were specifically included due to their resistance to
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Jassids. The grafted plants were compared with the intact plants in a wilt sick soil
from November 1995 to May 1996 and there was heavy incidence of jassids during
the season.

S. torvum was completely resistant to bacterial wilt. The high contents of
total phenol (0.63%) and O.D. Phenol (0.036%) may be responsible for its
resistance. None of the grafted plants showed incidence of bacterial wilt under field
condition. Varieties Arka Shirish and Pusa Kranti which showed 100 per cent wilt-
ing in the intact plants survived completely after grafting on S. torvum rootstock.
According to Paily (1964) resistance to bacterial wilt in the grafted plants was due to

non accessability of the wilt organism to the scion.

Off season cultivation of brinjal during summer in the state is limited
mainly due to the severe incidence of jassids. In the present experiment, plants of
the same variety whether intact or grafted did not exhibit significant difference for
jassid infestation. Pusa Kranti and BB 7 which were least affected during Kharif
1995 were again found resistant to the attack of jassids in the summer season. In the
remaining varieties, the population and intensity were above the threshold level in
both grafted and intact plants and they have shown severe yellowing and ‘hopper
burn’ symptoms.

In the present investigation, the vigour of plants has been increased by
grafting. But varieties responded differently after grafting on S. rorvum. In short
duration accessions increase in plant height by grafting ranged from 8.7 per cent in
Pusa Kranti to 91.8 per cent in Arka Keshav and plant spread ranged 10.1 per cent
in BB 7 to 37.3 per cent in BB 49. In long duration accessions this effect was not
pronounced. As in the case of vegetative characters, the size and weight of fruits

were also increased by grafting (Porcelli er al., 1990). Though increase in fruit
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length was only marginal, the diameter of fruit was significantly increased as a result
of grafting. This is evident by mean fruit diameter of 3.7 cm in the intact plants
compared to 4.4 cm in the grafted plants. In BB 7, an oval to round purple fruited
variety, fruit diameter increased by 40.4 per cent from 5.2 cm to 7.3 cm by grafting.
This in turn contributed to increase in average fruit weight from 155.5 g in the intact
plants to 209.5 g in the grafted plants of BB 7. The increase in fruit weight by graft-
ing was maximum in purple and oval fruited Pusa Kranti (66.4%). The influence of
rootstock on the productivity and vigour of the plant is mainly due to the better
uptake of nutrients by the roots of S. rorvum which has a very extensive and strong
root system. Takahashi er al. (1981) also reported that the rootstock’s vigorous root
system is often capable of absorbing water and nutrients more efficiently than the
scion roots and serves as a good supplier of endogenous plant hormoncfs resulting in

increased vigour and productivity.

The pronounced effect of grafting on productivity, both in number and
weight of fruits, is evident in the present investigation. As in the vegetative growth,
the varieties behave differently in productivity also. In short duration accessions the
increase in per plant yield ranged from 142.6 per cent in Arka Keshav to a very high
value of 2417.2 per cent in Pusa Kranti. Maximum yield was recorded in grafts of
BB 7 (4387.4 g/plant) followed by Pusa Kranti (3617.7 g/plant). In the short dura-
tion accessions the number of fruits/plant also increased upto 2964.3 per cent in
Pusa Kranti (85.8 fruits). Porcelli er al. (1990) also obtained significantly higher
yield when brinjal was grafted on S. torvum rootstock. Vuruskan and Yanmaz

(1991) also reported increased early and total yield in brinjal after grafting.

The better performance of BB 7 and Pusa Kranti grafts was mainly due
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to their ability to withstand the attack of jassids. In the intact plants of BB 7 and
Pusa Kranti, since severe wilting (75 per cent and 100 per cent respectively) was
observed, the genetic potentialities were not expressed fully by them. The days to
first harvest in BB 7 and Arka Keshav was only 45 days compared to 55 days in the
intact plants. The number of harvests also increased from seven in the intact plants
to ten in grafted plants of above varieties during summer. According to Gomi and
Masuda (1981) the prolonged duration of fruit harvest in grafted vegetables were not
only due to disease tolerance of the rootstocks but also due to the enhanced water
and mineral uptake. Among the long duration accessions, the increase in yield by

grafting was not conspicuous, though perfect graft union was obtained.

In the organoleptic test of fruits, the grafted plants did not vary with the
intact plants and all the fruits were quite edible. The present study clearly indicated
the scope of using bacterial wilt susceptible but jassid resistant varieties like BB 7
and Pusa Kranti after grafting on S. torvum rootstock for cultivation in summer
during which period normal cultivation of brinjal is not possible due to heavy in-
cidence of jassids. Wedge grafting being a simple method can be done by farmers
themselves and 80-100 per cent graft establishment can be easily achieved. Consider-
ing all the cost factors, grafts can be produced @ Rs.2.5-3/graft.

A holistic approach for the successful cultivation of brinjal in the
bacterial wilt prone areas and in seasons of jassid outbreak has been emerged from
the present set of investigations. These informations/results are of great relevance
for boosting up the production of brinjal in the state. Out of 78 brinjal accessions,
the short duration, white and long fruited, bacterial wilt resistant variety Swetha

outyielded all others with a maximum productivity of 73 t/ha. The non prickly, long
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duration, spreading, long and light green fruited, bacterial wilt resistant accession
SM 141 yielded as high as 6.4 kg/plant making it an ideal choice for homestead
farming in Kerala. This can be recommended for cultivation after multilocation
testing and farm trials. The high productivity of the brinjal accessions under
different spacing indicated the necessity for adoption of wider spacing for spreading

long duration types in future evaluations.

The present investigation has resulted in the identification of 21
accessions differing in fruit and plant characters as sources of resistance to bacterial
wilt. Bacterial wilt being a serious problem, this resistant materials can be utilized as
source of resistance in the crop improvement programmes. In addition, two bacterial
wilt resistant F hybrids, Arka Keshav x SM 71 having long purple fruits and Surya
x SM 116 having large oval purple fruits exhibited considerable heterosis for yield
and fruit size. After studying the stability, both the hybrids can be progressed for
cultivation in the state during Kharif season. The F; and subsequent generations of
the crosses also may be explored for identification of transgressive segregants for
the development of true breeding, stable and open pollinated varieties in brinjal.
Though highly susceptible to bacterial wilt, the jassid resistant varieties, BB 7 and
Pusa Kranti can be grown successfully during summer season after grafting on S.

torvum rootstock.

The present investigation also indicated the need for strengthening breed-

ing programmes for the development of high yielding varieties/hybrids having

multiple resistance to bacterial wilt and jassids.
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SUMMARY

The present investigation "Bacterial wilt resistance and yield in brinjal
(Solanum melongena L)" was carried out at the College of Horticulture, Kerala

Agricultural University, Vellanikkara during 1993-96.

1. Seventy eight accessions of brinjal collected from Kerala and outside
were evaluated in a wilt sick soil during Kharif, 1994 and catalogued as per the
IBPGR descriptor list. The accessions varied in duration, 34 having a shorter
duration of less than 200 days and 44 having a longer duration of above 200 days.
Out of the 78 accessions, 18 were purple fruited, 17 green fruited, 7 having white or
milky white fruits and 36 with striated/mottled fruits. The accessions differed
significantly for all the vegetative characters. Phenotypic coefficient of variation was
maximum for number of fruits/plant (60.90%) followed by yield/plant (57.12%).
The plant height ranged from 44.4 cm in BB 49 to 143.9 cm in SM 128. Plant
spread ranged from 53 cm in SM 96 to 141.5 cm in SM 116. The long duration
accession SM 136 and Thiruvalla Green Round (TGR) had largest leaves. The
accessions also had a wide range for days to flower (32.8 to 48.2 days), days to first
harvest (50.3 to 66.9 days), days to 50 per cent harvest (73.1 to 184.6 days), days
to last harvest (91.3 to 215.7 days), fruit length (4.5 to 19.9 cm), fruit diameter
(2.4 10 9.7 cm), fruit weight (28 to 235.4 g), number of fruits/plant (1.2 to 62.3)
and yield/plant (132.3 to 2279.6 g).

2. During the initial field evaluation in a wilt sick soil, out of 78
accessions 31 were not affected by bacterial wilt. Arka Shirish and Pusa Kranti were

100 per cent susceptible. When the wilt free accessions were subjected to artificial
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inoculation, 20 were resistant. In addition to the already available wilt resistant
varieties viz., Surya, Swetha, Arka Keshav, BB 44, the additional accessions found
resistant to wilt were SM 7, SM 62, SM 63, SM 71, SM 87, SM 113, SM 116,
SM 141, Annapurna, CH-156, WCG(S), BB 2, BB-13-1, Composite 2 TGRand SN

3. The anatomical studies of roots of bacterial wilt resistant and
susceptible varieties revealed that the resistant variety has small, healthy and
compact cortical cells whereas the susceptible variety has large and loosely arranged
cortical cells through which entry of pathogenic bacteria from soil to root becomes
easy.

4. The biochemical studies exhibited higher contents of total phenol and
O.D. phenol in the roots as well as in the leaves of resistant varieties than the sus-

ceptible ones.

5. From the preliminary evaluation twenty four accessions/ varieties
were selected on the basis of productivity, resistance to bacterial wilt, fruit and plant
characters and were further subjected to detailed evaluation during March-
November 1995. The short duration accessions (< 200 days) and long duration
accessions (> 200 days) exhibited a marked difference for all the vegetative
characters. Long duration accessions had a mean plant spread of 146.9 ¢cm
compared to 101.94 cm in short duration accessions suggesting the need for

differential spacing depending on spread and duration of the variety.

6. In the short duration accessions maximum yield was recorded in the
white fruited ‘Swetha’ (3863.02 g/plant) with a high productivity of 73 t/ha. The
high yielding varieties Annapurna and Surya having desired plant characters and

fruit qualities also yielded above three kg/plant.
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7. On an average, the long duration accessions yielded 382.28 g more
than the short duration accessions. In the long duration group, the accession SM 141
was the highest yielder (6.4 kg/plant) with maximum number of fruits (113.5)
having maximum weight (128.27 g). The absence of prickles, long duration,
maximum number of harvests, attractive long and light green fruits makes
SM 141 an ideal choice for commercial cultivation as well as for growing in the

homesteads of Kerala.

8. Six bacterial wilt resistant and purple fruited accessions/varieties viz.
Surya, Composite 2, Annapurna, Arka Keshav, SM 71 and SM 116 were crossed to
develop five F; hybrids (Surya x Composite 2, Surya x SM 116, Surya x
Annapurna, Arka Keshav x Composite 2 and Arka Keshav x SM 71). Five
promising bacterial wilt resistant and light green/white fruited accessions/varieties
viz., Swetha, West Cost Green (Segregant) [WCG(S)], TGR, SM 63 and SM 141
were also crossed to generate four Fy hybrids (Swetha x SM 141, Swetha x SM 63,
SM 141 x WCG(S) and SM 141 x TGR). All the nine hybrids were compared with

their parents during summer 1996.

9. The initial vigour of the hybrids were manifested by their increase in
height (+9.38 cm), spread of plants (+14.22 cm), leaf length (+3.63 cm) and leaf
width (+1.61 cm) at 60 DAP. Out of nine hybrids, the milky white oblong fruited
SM 141 x TGR ranked first in yield/plant (2816.4 g) with significant values of
heterobeltiosis (109.76%) and standard heterosis (312.65%). However, its highly
prickly nature reduced its acceptability for cultivation. The bacterial wilt resistant,

long and deep purple fruited hybrid Arka Keshav x SM 71 which ranked second in



yield (2767.5 g/plant) with maximum values of relative heterosis (297.20%), heter-
obeltiosis (251.74%) and standard heterosis (337.62%) is suitable for large scale
cultivation. This hybrid had maximum number of fruits/plant (52.4) with maximum
values of relative heterosis (292.51%), heterobeltiosis (227.50%) and standard
heterosis (164.65%). Another promising hybrid was large, oval and purple fruited
Surya x SM 116 with a yield potential of 2475.6 g/plant (RH 212.54%, HB
160.10%, SH 290.04%). All the F 1 hybrids were resistant to bacterial wilt. Heavy
infestation of the jassids during the cropping period was better tolerated by the
hybrids than the parents.

10. Eight selected varieties viz., BB 7, Arka Keshav, BB 49, Arka
Shirish, Pusa Kranti, TGR, SM 116 and SM 141 differing in resistanc;a to bacterial
wilt and jassids, fruit and plant characters and crop duration were grafted on
Solanum torvum rootstock by wedge method. The grafts were compared with the
intact plants in a wilt sick soil during October 1995-May 1996. Seeds of S. torvum is
found to exhibit a dormancy of three months and 100 per cent germination was

obtained by sowing seeds after three months of storage.

11. None of the grafted plants wilted after grafting on S. rorvum root-
stock. The wilt susceptible varieties Arka Shirish and Pusa Kranti were found

resistant after grafting on S. rorvum rootstock.

12. During the summer evaluation, growth and yield was severely
affected by jassid infestation. In the evaluation of F 1s and parent, Fys tolerated the
attack of jassids better than the parents. Bacterial wilt susceptible variety Pusa Kranti
and BB 7 showed resistance to jassids because of long trichomes with high density in

their leaves. All other varieties showed severe yellowing and typical ‘hopper burn’
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symptoms. There was no significant difference for resistance/susceptibility to jassid

infestation in the grafts or intact plants of the same variety.

13. Marked increase in height and spread of plants and size and weight
of fruits were achieved by grafting brinjal varieties on S. rorvum rootstock, but
varietal variation was observed. In short duration accessions, the increase was very
conspicuous while in spreading and long duration varieties the effect was not

pronounced.

14. Significant effect of grafting on the productivity, both in number and
weight of fruits was more pronounced in the short duration accessions. Maximum
yield was recorded in the grafts of BB 7 (4387.4 g/plant) followed by Pusa Kranti
(3619.7 g/plant) with an increase of 186 per cent and 2417.2 per cent respectively
over the intact plants. In the bacterial wilt susceptible variety Pusa Kranti, grafting
has increased number fruits/plant by 2964.3 per cent and average fruit weight by
66.4 per cent. In the organoleptic test of fruits, the grafted plants did not vary with
the intact plants and all the fruits were equally edible. The present study clearly
indicated the scope of using bacterial wilt susceptible but jassid resistant varieties
like BB 7 and Pusa Kranti after grafting on S. rorvum rootstocks for cultivation in
summer during which period normal cultivation of brinjal is not possible due to

heavy incidence of jassids.



%é erences




REFERENCES

AICVIP, 1985. Progress Report 1982-85 All India Co-ordinated Vegetable
~ —— Improvement Project, Vellanikkara Centre. Kerala Agricutlural
University, Thrissur.

AICVIP, 1988. Progress Report 1987-1988 All India Co-ordinated Vegetable
Improvement Project, Vellanikkara Centre. Kerala Agricultural
University, Thrissur. '

AICVIP, 1990. Progress Report 1988-1990 All India Co-ordinated Vegetable
Improvement Project, Vellanikkara Centre. Kerala Agricultural
University, Thrissur.

AICVIP, 1993. Progress Report 1991-1993 All India Co-ordinated Vegetable
Improvement  Project, Vellanikkara Centre. Kerala Agricultural
University, Thrissur.

AICVIP, 1994. Progress Report 1993-1994 All India Co-ordinated Vegetable
Improvement  Project,  Vellanikkara Centre. Kerala Agricultural
University, Thrissur.

AICVIP, 1996. Status Report 1985-1995  All India Co-ordinated Vegelable
Improvement Project,  Vellanikkara Centre. Kerala Agricultural
University, Thrissur.

* Akai, S. and Kuneida, K. 1955. Varietal differences of eggplants in relation to the
causal bacteria of the wilt disease Xaultiomonas solanauarum. Forsch.
Geb. Pflanzekrankeiten. 5:37-44 (German)

* Akiba, F., Ribeiro, R., Del, D., Robbs, C.F., Sudo, S. and Kimura, O. 1972.
Resistance to bacterial wilt in the eggplant variety Nihonnassu.
Arquivosda Universidade Federal Rural Riode Janeiro. 2:17-21 (cf.
Hort. Abstr. 45:1069) (German)

* Alam, M.Z., Ali, M., Akanda, A.M., Choudhury, D.A.M., Haque, N.M.M. and
Ogata, K. 1994. Grafting technology: an integrated pest management
component for egg;)lant and tomato. Bull. Institute Tropic. Agric.
Kyushu University, 17:85-91



$4

Allen, C., Simon, L., Atkinson, M. and Sequeira, L. 1993. Analysis of Polygalac-
turonase as a component of bacterial wilt disease. ACIAR Proceedings
45:238-244

Aragaki, M. and Quinon, V.L. 1965. Bacterial wilt of ornamental ginger
(Hedychium spp.) caused by Pseudomonas solanacearum. Plani Dis.
Rep. 49:378-379

* Ashita, E. (ed.) 1927. Grafting of watermelons. Korea (Chosun) Agr. Newsletter.
1:9

Ashrafuzzaman, H. and Islam, T. 1975. Bacterial wilt in tomato - a review.
Bangladesh Hort. 3:37-44

* Aspiras, R.B. and Dela-Cruz, A.R. 1989. Process of controlling bacterial wilt by
using root-colonizing bacteria. Makati, Metro Manila (Phillippines
Patent Office). pp.8

*Bailey, L.H. and Munson, W.M. 1891. Experience with egg plants. New York
(Cornell) Sta. Bull. 26:20

Baksh, S. 1979. Cytogenetic studies on the Fy hybrids Solanum incanum L. x §.
melongena L. var. Giant of Banaras. Euphytica. 28:793-800

* Baldacci, E. 1977. Diagnosis and diseases. Rivista di Patologia Vegetalo TV13:5-20

Bell, A.A. 1981. Biochemical mechanism of disease resistance. Ann, Rev. Plant
Physiol. 32:21-81

*Bernardo, E.N. and Taylo, L.D. 1990. Preference of the cotton leaf hopper,
Amrasca biguttula (Ishida), for okra, Abelmoschus esculentus (Linn.) and
eggplant, Solanum melongena (Linn.). Bacolod City (Philippines). pp.1

Bhutani, R.D., Kalloo, G., Singh, G.P. and Sidhu, A.S. 1980. Heterosis and
combining ability in brinjal (Solanum melongena 1.). J. Res. Haryana
Agric. Univ. 10:476-484



111

Biles, C.L., Martyn, R.D. and Wilson, H.D. 1989. Isozymes and general proteins
from various watermelon cultivars and tissue types. HortScience.
24(5):810-812

Borah, G.C. and Shadeque, A. 1993. Genetic variability and correlation between
yield and its component characters in brinjal. Indian J. Agric. Sci.
63(10):662-664

Bora, L.C., Bhattacharya, Bora, G.C. and Saikia, B.K. 1993. Screening for
resistance against bacterial wilt of brinjal in Assam. J. Agric. Sci.
Society North East India. 6:83-84

Buddenhagen, 1.W. and Kelman, A. 1964. Biological and physiological aspects of
terial wilt caused by Pseudomonas soEmacearum. Ann. Revy.
Phytopath. 2:203-226

Buddenhagen, 1.W., Sequeira, L. and Kelman, A. 1962. Designation of races of
Pseudomonas solanacearum. Phytopath. 52:726

Burton, G.W. 1952. Quantitative inheritance in grasses. Oth Int. Grassld. Cong.
Proc. 1:277-283

Burton, G.W. and Devane, E.H. 1953, Estimating heritability in tall fescue from
replicated clonal material. Agron. J. 45:478-481

* Capinpin, J.M. and Alviar, M.A. 1949. Heterosis in egg plant. Philipp. Agric.
33:126-141 [cf. Hort Abstr. 21, 1725(b)]

Chadha, M.L. and Sidhu, A.S. 1982. Studies on hybrid vigour in brinjal. Indian J.
Hort. 39:233-236

* Cherpova, O.M. 1976. Testing varieties and h brids of egg plant in Tombov
Province. Plant Breed. Abstr. 46(6):586g

Chester, K.S. 1950. Nature And Prevention of Plant Disease 2nd Edn. McGraw Hill
Book Co. Inc., New York, pp.525

Choudhury,s ;3 1976. Vegetables. 4th edn., National Book Trust, New Delhi, p.50-

Chupp, C. and Sherf, A.F. 1960. Vegetable Diseases And Their Control. Th
Ronald Press Co., New York, pp.695 ’



iv

Cook, D.R. and Sequeira, L. 1988. The use of Restriction Fragment Length Poly-
morphism (RFLP). Analysis in Taxonomy and Diagnosis. Bacterial Wilt
Newsletter 4:4

* CPCRI, 1974. Scientific Report of Central Potato Research Institute for the
triennium 1971-1973. Central Potato Research Institute, Simla, p.120-
125

Cruickshank, I.A.M. 1963. Phytoalexins. Ann. Rev. Phytopath. 1:351-374

*Daly, P.  1970. Search for an eggplant variety tolerant to Pseudomonas
solanacearum. In: Proceedings of 7th Annual meeting CFCS,
Martinique-Gudadeloupe, p.113-132 (cf. Hort. Abstr. 42:9328)

Das, C.R. and Chattopadhyay, S.B. 1955. Bacterial wilt of egg plant. Indian
Phytopath. 8:130-135

Daskaloff, C. 1941. The study of heterosis in eggplant and the possibility of its
practical utilization. Plant Breed. Abstr. 12:1224

Davidson, H.F. 1935. Bacterial wilt of Solanaceous crops. Trop. Agr. (4):257-259

Deka, A.K., Shadeque, A., Das, K.K. and Duara, P.K. 1992. Reaction of some
varieties of brinjal to Pseudomonas solanacearum E.F. Smith under
Assam conditions. South Indian Hort. 40(5):280-282

Dhamdhere, S., Dhamdhere, S.V., Mathur, R. 1995. Occurance and succession of
pests of brijal, Solanum melongena Linn. at Gwalior (Madhya Pradesh),
India. J. Entomol. Res. 19(1):71-77 :

Dhankar, B.S., Mehrotra, N. and Singh, K. 1980. Heterosis in relation to yield
components and fruit and shoot borer (Leucinodes orbonalis Con.) in
brinjal (Solanum melongena 1..). Genet. Agric. 34:215-220

Dixit, J., Bhutani,R.D. and Dudi, B.S. 1982. Heterosis and combining ability in
egg plant. Indian J. Agric. Sci. 52:444-447



Dutta, O.P. and Kishun, R. 1982. Part B. Breeding brinjal for yield, quality and
resistance to bacterial wilt Pseudomonas solanacearum. ICAR Annual
Report of IIHR, Bangalore. p.35-36

Dutta, O.P. 1988. Performance of brinjal lines resistant to bacterial wilt. JCAR
Annual Report of ITHR, Bangalore. p.30

Dyala, D.D. and Bagyaraj, D.J. 1990. Anatomical observations on roots of
fingermillet colonized by vesicular-arbuscular mycorrhizae.Curr. Sci.
59(8):423-424

Dutt, G.K.G. 1970. Studies on heterosis in brinjal (Solanum melongena 1..). South
Indian Hort. 18:54

Faleiro, J.R. and Rai, S. 1988. Yield infestation relationship and economic injury
level for okra leaf hopper management in India. Trop. Pest Management.
34(1):27-30

Farkas, G.L. and Kiraly, Z. 1962. Role of Phenolic compounds in the physiology of
plant diseases and disease resistance. Phytopath. 44:105-150

Friedlander, M., Atamon, D. and Galun, E. 1977. The effect of grafting on sex
expression in cucumber. Plant Cell. Physiol. 18:1343-1350

Gaikwad, B.P., Darekar, K.S., Chavan, V.D. 1991. Varietal reaction of eggplant
against jassid. J. Maharashtra Agric. Univ. 16(3):354-356

Gallegly, M.E. and Walker, J.C. 1949. Relation of environmental factors to
bacterial wilt of tomato. Phytopath. 39:936-945

Gangappa, B. 1986. Studies on resistance to bacterial wilt (Pseudomonas solana-
cearum E.F. Smith) in brinfial (Solanum melongena 1.). M.Sc.(Hort.)
Thesis, University of Agricuitural Sciences, Bangalore.

Gangappa, B. and Madalageri, B.B. 1986. Studies on resistance to bacterial wilt
(Pseudomonas solanacearum E.F. Smith) in brinjal (Solanum melongena
L.). Mysore J. Agric. Sci. 21(4):23



vi

Gangopadhyay, S. 1984. Advances in vegetable diseases. Associated Publishing
Company, New Delhi, pp.644

Geetha, P.T. 1989. Heterosis and genetic analysis involving isogenic lines in brinjal
resistant to bacterial wilt. M.Sc.(Hort.) Thesis, Kerala Agricultural
University, Thrissur,

Geetha, P.T. and Peter, K.V. 1993. Bacterial wilt resistance in a few selected lines
and hybrids of brinjal (Solanum melongena 1.). J. Trop. Agric.
31(2):274-276 '

* Gomi, K. and Masuda, M. 1981. Studies on the characteristics of nutrient
absorption of rootstocks in grafting fruit vegetables. 1. Magnesium
deficiency of leaves of cucumber as affected by a rootstock, C. ficifolia
and potassium concentration in culture solution. Bull. Fac. Agr.
27(2):179-186

Goodman, R.N., Kiralay, Z. and Zaittin, M. 1967. The biochemistry and
physiology of infectious plant diseases. Van Nontrand Co., Princeston,
New Jersey, pp.354

Gopalakrishnan, T.R. and Gopalakrishnan, P.K. 1985. Relative susc tibility of
brinjal lines to bacterial wilt. Agric. Res. J. Kerala. 23:209-211

Gopalakrishnan, T.R., Sheela, K.B., Asha Shankar, M., Jessykutty, P.C.,
Ushamony, P. and Geetha, P.T. 1990. Development and evaluation of
brinjal (Solanum melongena 1..) resistant to bacterial wilt (Pseudomonas
solanacearum E.F.Smith). Proceedings of the second Kerala Science
Congress, Trivandrum, p.18-19

Gopimony, R. and George, M.K. 1979. Screening brinjal varieties for  wilt
resistance. Agric. Res. J. Kerala. 17:7-10

Gopimony, R. 1983. Genetic studies in brinjal with relation to bacterial wilt
resistance. Ph.D. Thesis, Kerala Agricuitural University, Thrissur.

Gopimony, R., Nayar, N.K. and George, M.K. 1984. Genetic variatbility in brinjal
germplasm. Agric. Res. J. Kerala 22(2):129-132



vii

Gopimony, R. and Sreenivasan, K. 1970. Studies on brinjal bybridisation. 1.
Features of F hybrids between cultivated and wild brinjal. Agric. Res.
J. Kerala. 8:101-105

Gopinath, G. and Madalageri, B.B. 1986. Bacterial wilt (Pseudomonas sola-
- nacearum E.F.Smith) resistance in egg plant. Veg. Sci. 13(2):189-195

Gopinath, G. 1987. Studies on the inheritance of bacterial wilt (Pseudomonas
solanacearum E.F.Smith) resistance and characters of agronomic impor-
tance in brinjal. Mysore J. Agric. Sci. 21:257

Goth, R.W., Peter, K.V. and Webb, R.E. 1983. Bacterial wilt: Pseudomonas
solanacearum resistance in pepper and eggplant. Phytopath. 73:808
(Abatract A 329)

* Goto, K. 1952. Studies on heterosis in egg plants (Preliminary report). Jap. J.
Breed. 1:196

Gowda, D., Hiremath, K.G. and Goud, J.V. 1979. Genetic analysis of yield and its
cgmpolnent in brinjal (Solanum melongena L.). Mysore J. Agric. Sci.
13:151-155 _

Gowda, T.K.S., Shetty, K.S., Balasubramanya, R.H., Setty, K.P.V. and Patil,
R.B. 1974. Studies 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

Grafius, J.E. 1956. Components of yield in oats - a geometrical interpretation.
Agron. J. 48:419-423

Granada, G.A. and Sequeira, L. 1983. Survival of Pseudomonas solanacearum in
soil, rhizosphere and plant roots. Canadian J. of Microbiol. 29:433-440

Grimault, V. and Prior, P. 1994. Grafting tomato cultivar resistant or susceptible
to bacterial wilt: analysis of resistance mechanisms. J. Phytopath.
141(3):330-334

1994,
Grimault, V. and Prior, P. |Invasiveness of Pseudomonas solanacearum in tomato,

eggplant and - a comparative study. European J. Plant Pathol.
1%34):259—227



viii

Grimault, V., Gelie, B., Lemattre, M., Prior, P. and Schmit, J. 1994,
Comparative histology of resistant and susceptible tomato cultivars
infected by Pseudomonas solanacearum. Physiol. Molecular Plant
Pathol. 44(2):105-123

Grubben, G.J.H. 1977. Tropical vegetable and their genetic resources. International
Board of Plant Genetic Resources, Rome, p.34-36 ‘

*Halsted, B.D. 1901. Experiments in crossing eggplants. N. J. Agric. Expt. Stat.
Ann. Rep. 22:398-400

* Hani, M.B., Khalf-Allah, A.M. and El-Shal, M.A. 1977. Estimation of heterosis in
eggplant (Solanum melongena 1.). Alexandria J. Agric. Res. 25:465-471
(cf. Plant Breed. Abstr. 48, 10254)

Hartmann, H.T. and Kester, D.E. 1975. Plant propagation: Principles and
Practices. 3rd edn. Prentice-Hall, Englewood.

Hayes, J.K. Immer, F.R. and Smith, D.C. 1965. Methods of Plant breeding. 2nd
edn. Mc Graw Hill Book Company Inc., New York. p.329-332

Hayward, A.C. 1964. Characteristics of Pseudomonas solanacearum. J. Appl.
Bact. 27:265-277

He, L.Y., Sequeira, L. and Kelman, A. 1983. Characteristics of strains of
Pseudomonas solanacearum from China. Plant Dis. Rep. 67:1357-1361

Herbert, Y. 1985. Co tive resistance of nine solanceous species to bacterial
wilt  (Pseudomonas solanacearum) and the nematode Meloidogyne
incognita. Agronomic 5(1):27-32

Hildebrant, A.C. 1950. Some important galls and wilts of plants and the inciting
bacteria. Biol. Rev. 14:259-272

*Hirata, Y. _llg?s Graft experiment in solanaceous plant. 1. J. Michriu Biol. 11:69-

Honami, N.! Ta_ira, i ¥ Murase, H., Nishiura, Y. and Yasuvkuri, Y. 1992. Robotiza-
tion in the production of grafted seedlings. Acta Hort. 319:579-584



ix

Hristakes, D.A. 1979. Evaluation of varieties and hybrids of egg plant in the green
house. Geoigike Ereunu 3(4):370-375

Hussain, A. and Kelman, A. 1957. Presence of pectic and cellulolytic enzymes in
tomato plants infected by Pseudomonas solanacearum. Phytopath.
47:111-112

Jessykutty, P.C. 1985. Realised selection responses under four methods of selection
in third and fourth cycles in a set of brinjal lines. M.Sc.(Ag.) thesis,
Kerala Agricultural University, Thrissur.

* Joarder, O.1., Islam, Q.N., Salehuzzaman, M. and Alam, M.S. 1981. Inheritance
of some quantitative characters in eggplant (Solanum melongena L.).
Genetica Polonica. 22:91-102

Johnson, H.W., Robinson, H.F. and Comstock, R.E. 1955. Estimates of genetic
and environmental variability in soybeans. Agron. J. 47:314-318

* Kakizaki, Y. 1938. Hgbrid vigour in eggplant and its practical utilization. J. Hered.
21:253-25

Kalloo, G. 1995. Status of vegetable production in India with special reference to
vegetable hybrid technology. Vegetable research with special reference
1o hybrid technology in the Asia-Pacific region, FAO of the United
Nations, Bangkok. p.127

Kandaswamy, P., Singh, N., Kalda, T.S., Sirohi, P.S. and Choudhury, B. 1983.
;-I;t;{)osg and combining ability in eggplant. Indian J. Agric. Sci.
:201-206

* Kang, K.S., Choe, S.S. and Lee, S.S. 1992. Studies on rootstocks for stable
production of cucumber. Kor. Soc. Hort. Sci. 19(2):122-123 (Abstr.)

KAU, 1980. Research Report of the Kerala Agricultural University for the year
1979-1980. Kerala Agricultural University, Vellanikkara, p.401

KAU, 1981. Research Report of the Kerala Agricultural University for the year
1980-1981. Kerala Agricultural University, Vellanikkara, p.146



KAU, 1982. Research Report of the Kerala Agricultural University for the year
1981-1982. Kerala Agricultural University, Vellanikkara, p.273

KAU, 1985. Research Report of the Kerala Agriculiural University {or the year
1984-1985. Kerala Agricultural University, Vellanikkara. p.290-292

KAU, 1989. Final Research Report of ICAR Adhoc Scheme. Breeding for resistance
to bacterial wilt in chilli and brinjal. Department of Olericulture. Kerala
AGricultural University, Thrissur.

KAU, 1993.Paclcag¢ of Practices Recommendations (Crops). Kerala Agricultural
University, Thrissur, p.176-181

KAU, 1995. Annual Research Report of the Kerala Horticulture Development
Programme for the year 1994-95. Kerala Agricultural University,
Vellanikkara, Thrissur.

KAU, 1996a. Final Research Report of on farm identification of problems of
vegetables grown in Kerala Horticulture Development Programme pilot
project areas. Kerala Agricultural University, Vellanikkara, Thrissur.

KAU, 1996b. Research Highlights 1993-95. Directorate of Research, Kerala
Agricultural University, Vellanikkara. p.13

Kelman, A. 1953. The relationship of pathogenicity of Pseudomonas solanacearum.
A literature review and bibliography. North Carolina Agric. Expt. Sta.
Tech. Bull. 99:194

Kelman, A. 1954, The relationship of pathogenicity of Pseudomonas solanacearum

to colony appearance in tetrazolium chloride medium. Phyro h.
44:693-655 i

Kelman, A. and Cowling, E.B. 1965. Cellulose of Pseudomonas solanacearum in
relation to pathogenesis. Phytopath. 55:148-158

Kelman, A. and Winstead, N.N. 1960. Resistance to bacterial wilt in eggplant in
North Carolina. Plant. Dis. Reptr. 44:432-434



xi

Khan, N.A.A. 1974. Studies on Pseudomonas solanacearum E.F .Smith causing wilt
of brinjal, gotato and tomato in Mysore State. Mysore J. Agric. Sci.
8(3):477-47

Kobayashi, K. 1991. Development of a grafting robot for the fruit vegetables. Plant
Cell Technol. 3(6):477-482

*Kue, J. 1964. Phenolic compounds and disease resistance in plants. In:
Runnecklas,V.C. (ed.) Phenolics in Normal and Diseased fruits and
vegetables. Plant Phenolic group of N. American Symp. Proc. Imperial
Tobacco Co., Montreal. pp.63-81

Kumar, S. 1995. Incorporation of resistance to fruit cracking in a bacterial wilt
resistant genetic background in tomato. Ph.D. Thesis, Kerala Agricul-
tural University, Thrissur.

Kurata, K. 1994. Cultivation of grafted vegetables. II. Development of grafting
robots in Japan. HortScience.. 29:240-244

*Kuriyama, T. 1975. thing methods for breeding disease resistant vegetables in
Japan. JARQ, 9(2):96-100

Lal, S., Verma, G. and Pathak, M.M. 1973. Hybrid vigour for yield and yield
component in brinjal (Solanum melongena 1..). Indian J. Hort. 31:53-55

Langecake, P., Drysdale, R.B. and Smith, H. 1972. Post infectional production of
an inhibitor of Fusarium oxysporum f.sp. lycopersici by tomato plants.
Physiol. Plant Path. 2:17

Lantican, Rl.:lg. 1963. Heterosis in Solanum melongena L. Philipp. Agric. 47:117-

Lee, J.M. 1989. On the cultivation of grafted plants of cucurbitaceous vegetables.
J. Kor. Soc. HortScience. 39(3):169-179

Lee, J.M. 1994. Cultivation of grafted vegetables. 1. Current status, graftin
methods and benefits. HortScience. 29:235-239 y



axid

Libman, G., Leach, J.G. and Adams, R.E. 1964. Role of certain plant-parasitic
nematodes in infection of tomatoes by Pseudomonas solanacearum
E.F.Smith. Diss. Abstr. Intl. B. 40:533

Li, H.P., Goth, R.W. and Barksdale, T.H. 1988. Evaluation of resistance to bacte-
rial wilt in eggplant. Plant Dis. 72(5):437-439

* Lit, M.C. 1989. Mechanism of resistance of eggplant (Solanum melongena L.) to
the leafhopper, Amrasca biguttula (Ishida). Laguna (Philippines). pp.125

Lit, M.C. and Bernardo, E.N. 1990. Mechanism of resistance of eggplant (Solanum
melongena Linn.) to cotton leaf hopper (Amrasca biguttula Ishida).
Phillipine J. Crop Sci. 15(2):69-77

* Lum, K.Y. and Wong, H.K. 1976. Control of bacterial wilt of tomatoes in the
lowlands through grafting. MARDI Res. Bul. 4(1):28-33

Madalageri, B.B., Sulladmath, U.V. and Belkhindi, G.B. 1983. Wilt resistant high
yielding hybrid brinjal. Curr. Res. 12:108-109

* Mahadevan, A. 1970. Prohibitins and disease resistance. Phyiopath Z. Tschr. 68:73-
80

Mahadew.ran,s A. 1973. Theoretical concepts of disease resistance. Acta. Phytopath.
:391-423

Mahadevan, A. and Sridhar, R. 1982. Merhods in Physiological Plant Pathology.
2nd edn. Sivakami Publications, Indira Nagar, Madras, pp.-316

* Maine, E.C. 1958. Influence of host components on resistance to Pseudomonas
solanacearum, causal agent of bacterial wilt. M.Sc. Thesis, University
of North Carolina.

Manjunath, K.N. and Dutta, O.P. 1987. Genetics of bacterial wilt (Pseudomonas
solanacearum E.F.Smith) resistance in brinjal (Solanum melongena 1..).
ICAR Annual Report of ITHR, Bangalore. p.126

Matsuzoe, N., Nakamura, H., Fujieda, K. 1993. Growth yield of tomato plants
grafted on Solanum rootstock. J. Jap. Soc. Hort. Sci. 61(4):847-855



xiii

*Mew, T.W. and Ho, W.C. 1976. Varietal resistance to bacterial wilt in tomato.
Plant Dis. Rep. 60:264-268

Mishra, G.M. 1961. Investigations on hybrid vigour in brinjal. Indian J.
Hort.18:305-317

Mishra, G.M. 1962. Preliminary pollen studies in 4 varieties of brinjal and their F 1
hybrids. Sci. Cult. 28:439-440

Mishra, G.M. and Choudhu;?v, B. 1975. Investigation on Physiological aspects of
heterosis in brinjal (Solanum melongena 1..). 1. Rate of growth and size
of embryo. Veg. Sci. 2:21-28

Mishra, R. 1977. Hybrid vigour in brinjal (Solanum melongena 1..). Veg. Sci.
11:79-87

Mishra, S.N., Sahoo, S.C. and Mishra, R.S. 1990. Variability for quantitative
characters in brinjal. Orrisa J. Hort. 18(1-2):75-79

Mital, R.K., Singh, S.N. and Singh, H.N. 1972. Genetics of some characters in
brinjal (Solanum melongena 1..). Veg. Sci. 11:79-87

Mochizuki, H. and Yamakawa, K. 1979. Resistance of selected e plant cultivars
and related wilt Solanum species to bacterial wilt Pse monas solana-
cearum. Bull. Veg. and Ornam. Crops Res. Sta. 6:19-27

Mondal, S.N., Khan, M.A., Rahman, M.T., Rashid, M.A. and Nahr, S. 199].
Reaction of eggplant cultivars/lines and wild species of Solanum to
bacterial wilt (Pseudomonas solanacearum Smith). Ann. Bangladesh
Agric. 1(2):65-68

* Monma, S. and Matsunga, H. 1995. Breeding for resistance to bacterial wilt of
solanaceous vegetables at Nivot. Ist Inil. Symp. on Solanacea For Fresh
Market, Malga-Spain. p.155

Monteiro, M.S.R. and Costa, C.P.P. 1977. Heterotic behaviour and phenotypic

stability in hybrids of eggplant (Solanum melongena 1.). Plant Breed
Abstr. 47(11):10888



xiv

* Morgado, H.S., Lopes, C.A. and Takatsu, A. 1994. Methods for evaluating egg-
plant resistance to bacterial wilt caused by Pseudomonas solanacearum.
Pesquisa Agropecuaria Brasileira. 29(2):237-245

Mukherjee, R. and Mukhopadhyay, S. 1982. Effect of root exudates of brinjal on
Pseudomonas solanacearum. Veg. Sci. 9(2):122-125

Muller, K.O. 1959. Hypersensitivity. (In) Horsfall, J.G. and Diamond, A.E. (eds.).
Plant Pathology - an advanced treatise. Academic Press, New York.
p.469-519

Narayanan, K.K. and Nair, V.G. 1983. Evaluation of brinjal varieties for resistance
to bacterial wilt. Agric. Res. J. Kerala. 21(2):58-60

Narayanan, K.K. 1984. Evalugtion of intervaretal hybrids of brinjal Jor yield and
resistance to bacterial wilt. M.Sc.(Ag) Thesis, Kerala Agricultural
University, Thrissur.

Odland, M.L. and Noll, C.J. 1948. Hybrid vigour and combining ability in egg-
plants. Proc. Amer. Soc. HortScience. 51:417-422

*Oganesyan, A.A. 1971. Heterosis for earniness in first generation eggplant hybrids.
Referativnyi Zhurnal 2:47-49 (cf. Plant Breed. Abstr. 42, 9327)

*Opina, N.C. and Valdez, R.B. 1987. Evaluation of Pseodomonas flourescens and
Bacillus polymyxa as biological control agents of Pseudomonas solana-
cearum (Philippines). Phillipine J. Crop Sci. 12(1):29

Ozaki, K. and Kimura, T. 1989. Methods for evaluating the resistance of Solanum
plants to bacterial wilt caused by Pseudomonas solanacearum. Bull.
Chugoka National Agric. Expt. Sta. 4:103-117

Paily, P.V. 1964. Control of the bacterial wilt of tomato and brinjal by grafting on
lanum torvum. Sci. and Culs, 30(6):295-296

Pal, B.P. and Singh, H. 1946. Studies in hybrid vigour. II. Notes on the manifesta-

golng%f hybrid vigour in the brinjal and bittergourd. Indian J. Gener.
:19-33



XV

Panse, V.G. and Sukhatme, P.V. 1978. Statistical methods Jor Agricultural
Workers. 3rd edn. ICAR, New Delhi, pp.347

Patil, R.B. and Shinde, S.R. 1984. Heterosis in eggplant. J. Maharasthra Agric.
Univ. 9:289-292

Peter, K.V. 1971. Studies on heterosis in brinjal (Solanum melongene L.) and
analyais of genetic componets M.Sc.(Ag) Thesis U.P. Agricultural
University Uttarpradesh.

Peter, K.V. and Singh, R.D. 1974. Combining ability, heterosis and an;leis of
phenotypic variation in brinjal. Indian J. agric. Sci. 44(6):393-3

* Popova, D., Murtazov, T., Petrov, K.H. and Daskalov, S. 1976. Some manifesta-
tions of heterosis in eggplant. Biologicheskii zhurna! Amenii 29(3):67-72

* Porcelli, S., Morra, L., Piano, L., Del, D’ Amore, R. 1990. Observations of the
affinity and productive behaviour of aubergine rootstocks and other
species in the solanaceae. Colture Prolette 19(11):75-80

Rajan, S. 1985. Selection efficiency and genetic and biochemical bases of resistance
to bacterial wilt in tomato. Ph.D. Thesis, Kerala Agricultural
University, Thrissur.

Rao, M.V.B. 1972. Bacterial wilt due to Pseudomonas solanacearum. (In) Bacterial
diseases of plants in India. (ed.) P.N.Patel, IARI, New Delhi.

Rao, M.V.B., Sohi, H. and Vijay, O.P. 1976. Reaction of some varieties of brinjal
gs?% melongens L.) to Pseudomonas solanacearum Smith. Veg. Sci.
(1):61

Rao, M.V.]?:aand Sohi, H.S. 1977. Control of bacterial wilt. Indian Horz. 22(1):11-

Rao, T.K.B. 1934. Partial sterility in the first generation plants of crosses between
wilt varieties of common eggplants. Curr. Sci. 2:258-286



xvi

Rashid, M.A., Mondal, S.N., Ahmed, M.S., Ahmad, S. and Sen, D.K. 1988.
Genetic variability, combining ability estimates and hybrid vigour in
eggplant (Solanum melongena L.). Thai J. Agric. Sci. 21(1):51-61

* Ra, S.W._, Lee, HK., Yang, J.S., Suh, J.S., Kim, E.S., Lee, E.M., Moon, C.S.
and Rho, T.H. 1992. Studies on the graft cultivation of tomato and
potato. Kor. Soc. Hort. Sci. 19(2):46-47 (Abstr.)

Ratanpara, H.C., Sheka, A.M., Patel, J.R. and Patel, N.M. 1994, Effect of weath-
¢r parameters on brinjal jassids, Amrasca biguttula biguttula Tshida.
Gujrat Agric. Univ. Res. J. 19(2):39-43

Roddick, J.G. 1974. The steroidal glycoalkaloid tomatine. Phytochemistry. 13:9-25

Russell, G.E. 1978. Plant breeding for pest and disease resistance. Butterworths,
London, p. 190-193

Sadashiva, A.T., Deshpande, A.A., Reddy, M.K. and Roopali Singh. 1993. New
sources of resistance to bacterial wilt in eggplant. Capsicum Eggplant
Newsletter 12:94-96

* Salehuzzaman, M. 1981, Investigations on hybrid vigour in Solanum melongena 1..
SABRAO J. 13:25-31 (cf. Plant Breed. Abstr. 52, 8009)

Sanguineti, M.C., Coltelli, C. and Conti, S. 1985. Heterosis and combining ability
in eggplant (Solanum melongena 1..). Gener. Agric. 39:345 -

Sankar, A. 1984, Efficiency of four methods of selection in brinjal improvement in
relation to resistance to bacterial wilt. M.Sc.(Ag.) Thesis, Kerala Agri-
cultural University, Thrissur.

Satpathy, B. 1996. By grafting - get disease free brinjal. Indian Hort. 40(4):18-19

Schell, M.A., Roberts, D.P. and Denny, T.P. 1988. Analysis of Pseudomonas

solanacearum polygalacturonase encoded by PglA and its involvement in
phytopathogenicity. J. Bac. 170:4501-4508



xvii

* Schmidt, M.V. 1935. A contribution to breeding and seed production in peppers
and eggplants. Nikita State Bet. Gdn. Crimean Regional Exp. Sta. Veg.
Cult. pp.105

Schreiner, 1.H. 1990. Resistance and yield response to Amrasca biguttula in egg-
plant (Solanum melongena. Phippline Entomol. 8(1):661-669

Scossiroli, R.E., Silvetti, E. and Brunelli, B. 1972. The genetics of products trait in
egg plant. Gener. Agric. 26:321-329

Seethapathy, P. 1987. Studies on heterosis and combining ability in brinjal (Solanum
melongena L.). M.Sc. Thesis, Tamil Nadu Agricultural University,
Coimbatore.

Sequeira, L. 19932. Bacterial wilt: Past, Present and Future. ACIAR Proceedings,
45:12-21

Silvetti, E. and Brunelli, B. 1970. Analysis of a diallel cross among some eggplant
varieties and of their F{ progeny. Genet. Agric. Pavia. 24:258-268

Singh, B. and Kumar, N. 1988. Studies on hybrid vigour and combining ability in
brinjal (Solanum melongena L.). Veg. Sci. 15(1):72-78

Singh, B. and Rai, S. 1995. Resistance in cotton jassid (Amrasca biguttula biguttula)
in okra. National Symposium on recens development in vegetable
improvement, Raipur. p.28-29

*Singh, H.N., Singh, S.N. and Mital, R.K. 1977. Heterosis in brinjal 1245-1247.
U.P. Inst. Agric. Sci. Kanpur (cf. Pl. Breed. Abstr. 47, 8145)

Singh, R.D. and Rai, B. 1990. Studies on heterosis and gene action in brinjal
(Solanum melongena 1..). Veg. Sci.. l‘l’(2):180—185g

Singh, S.N.1 11988%7 Studies on heterosis and per se performance in brinjal, Veg. Sci.

Singh, S.N. and Singh, H.N. 1980. Association in segregating populations of brin-
jal. Indian J. Genet. Pl. Br. 40(2):322-326



xviii

Singh, S.N., Singh, N.D. and Hazarika, G.N. 1982. A note on degree dominance
and parental mean performance in brinjal (Solanum melongena L.).
Haryana J. Hort. Sci. 11('4):146-148

Sitaramaiah, K., Singh, R.S., Vishwakarma, S.N. and Dubey, G.S. 1981. Brinjal
cultivars resistant to Pseudomonas solanacearum wilt. Indian Phytopath.
34(1):113

Sitaramaiah, K., Singh, S.K. and Vishwakarma, S.N. 1985. Reaction of brinjal
cultivars to bacterial wilt caused by Pseudomonas solanacearum. Indian
J. Mycol. Pl. Path. 14:218-222

Shankaraiah, V. and Rao, R.R. 1990. Studies on heterosis for growth characters and
earliness in brinjal. Veg. Sci. 17(1):56-62

Sheela, K.B. 1982. Cataloguing of brinjal germplasm to isolate line(s) resistant to
bacterial wilt. M. Sc. (Ag.) Thesis, Kerala Agricultural University,
Thrissur.

Sheela, K.B., Gopalakrishnan, P.K. and Peter, K.V. 1984. Resistance to bacterial
wilt in a set of eggplant breeding lines. Indian J. Agric. Sci. 54(6):457-
460

Shekhawat, G.S., Singh, R. and Khishore, V. 1978. Distribution of bacterial wilt
gng races gnd biotypes of pathogen in India. J. Indian Potato Assoc.
(3):155-165

Shishido, Y., Zhangxiaolu, Kumakura, H. 1995. Effects of rootstock varieties,
leaves and ing conditions on scion growth in eggplant. J. Jap. Soc.
Hont. Sci. 64(3):581-588

Slusarki, C., Glaps, T. and Czapski, J. 1995. The response of eggplant grafted by
different methods to soil fumigation. Ist. Instl. Sym. On Solanacea For
Fresh Market 28-31 March, Malaga-Spain. p.163 _

Sreenivasan, K., Gopimony, R., Swaminathan, M. and Kumara Pillai, B. 1969. On
the resistance of a wild brinjal variety to bacterial wilt. Agric. Res. J.
Kerala 7:39-40



xix

Stoessl, A. 1969. Antifungal compounds produced b higher plants. (In) Recent
advances in phytochemistry, Vol.3. Me.red‘glt Corporation, New York,
p.169-171 *

* Sunarjono, H., Sahat, S., Nani, G.K.A. and Jenni, K. 1982. The influence of
rootstocks on the flowering and fruit setting of some potato varieties
scions. Bull-Penelitian Hortikultura (Indonesia) 9(3):7-17

*Suzuki, 1., Sugahara, Y., Katani, A., Todaka, S. and Shimada, H. 1964. Studies
on breeding eggplants and tomato for resistance to bacterial wilt.
Investigations on method of evaluating the resistance and on the source
of resitance in egg plants and tomatoes. Bull. Hort. Res. St. Hiratsuka.
Ser. A. 3:77-106

Suzuki, M., Kobayashi, K., Inooku, K. and Miura, K. 1995. Development of graft-
ing rogot for cucurbitaceous vegetables (Part 2). J. Jap. Soc. Agric.
Machinery. 57(3):103-110

Swaminathan, M. and Sreenivasan, K. 1971. Studies on brinjal hybridisation. II.
Transference of bacterial wilt resistance from a wild brinjal variety to
cultivated brinjal varieties. Agric. Res. J. Kerala. 9(1):11-13

Takahashi, H., Saito, T. and Suge, H. 1981, Intergeneria translocation of floral
stimulus across a graft union in monoecious cucurbitacea with special
reference to the sex expression in cucumber. Plant Cell Physiol. 23(1):1-
9

Thapliyal, P.N. and Nene, Y.L. 1967. Inhibition of plant pathogens by higher plant
substances. J. Sci. Indus Res. 26:289-299

Thomas, J. 1987. Heterosis for yield and resistance to bacterial wilt in brinjal.
M.Sc.(Ag.) Thesis, Kerala Agricultural University, Thrissur.

Ushakumari, R., Subramanian, M. and Subramaniam, S. 1991. Studies
on coefficient of variation and heritable components of some quantitative
characters in brinjal. Indian J. Hont. 48(1):75-78

Vakili, N.G. and Baldwin, C.H. 1966. Insect dessimination of the tomato race of
Pseudomonas solanacearum the cause of bacterial wilt in certain Musa
species. Phytopath. 56:355-356



Varghese, G. 1991. Evaluation of F 1 hybrids resistant to bacterial wilt and inherit-
ance of resistance in brinjal. M.Sc.(Ag.) Thesis, Kerala Agricultural
University, Thrissur.

Varghese, G. and Vahab, M.A. 1994, Heterosis in bacterial wilt resistant hybrids
of brinjal (Solanum melongena L.). J. Tropic. Agric. 32(2):123-125

Varma, S. 1995. Variability and heterosis in green Jruited brinjal (Solanum melon-
gena L.). M.Sc.(Ag.) Thesis, Agricultural University, Thrissur,

Vasse, J., Frey, P. and Trigalet, A. 1995. Microscopic studies of intercellular
infection and protoxylem invasion of tomato roots by Pseudomonas
solanacearum. Molecular Plant Microbe Interactions. 8(2):241-251

Vaughan, EK. 1944. Bacterial wilt of tomato caused by Pseudomonas solana-
cearum. Phytopath. 34:443-458

Vijayagopal, P.D. and Sethumadhavan, P. 1974. Studies on the inter-varietal
hybrids of Solanum melongena. Agric. Res. J. Kerala 11:43-46

Vijay, O.P. and Nath, P. 1978. Studies on heterosis and development of hybrid
variety in brinjal (Solanum melongena L.). Indian J. Hort. 35:229-241

Viswanathan,a(')l‘ -V. 1973. Hybrid vigour in brinjal. Proc. Indian Acad. Sci. 77:176-
1

Vivekanandan, P. and Subramanian, M. 1991. Studies on genetic variability of
floral characters in brinjal. Indian J. Hort, 48(3):251-255

Vuruskan, M.A. and Yanmaz, R. 1991. Effects of different grafting methods on the

success of grafting and yield of eggplant/tomato graft combination. Acta
Hort. 287:405-409

Walker, J.C. 1952. Diseases of vegetable crops Ist edn. McGraw Hill Book Co.,
New York. pp.529



xxi

Wallis, F.M. and Truter, S.J. 1978. Histopathology of Tomato plants infected with
Pseudomonas solanacearum with emphasis on ultrastructures. Physiol.
Plant Pathol. 13(3):307-317

Winstead, N.N. and Kelman, A. 1952. Inoculation techniques for evaluation of
resistance to Pseudomonas solanacearum. Phytopath. 42:628-634

Yagishita, S., Hirata, Y., Okochi, J., Kimura, K. Miukami, H. and Ohashi, H.
1985. Characterization of graft induced change in capsaicin contents of
Capsicum annuum 1. Euphytica 34:297-301

Yamakawa, B. 1983. Vegerable Handbook. Ist edn. Yokendo Book Co., Tokyo.

* Yaynu-Hiskias. 1989. Characteristics of isolates of Pseudomonas solanacearum in
Ethiopia. Ethiopian J. Agric. Sci. 11(1):7-13

Yein, B.R. and Rathiah, Y. 1984. Field incidence of shoot and fruit borer and
bacterial wilt in some promising cultivar of brinjal and their yield per-
formance. J. Res. Assam Agric. Univ. 5(1):104-110

*Young, P.A. 1946. Tomato disease in Texas. Texas Agric. Expt. Sta. Cir. 113:66

* Originals not seen



-\Qppen/[cej




APPENDIX-1
Metereological data during the preliminary evaluation from July 1994-February 1995

Month Temperature °C Sunshine Rainy Rainfall Relative
(hours) days (mm) humidity

Minimum Maximum (%)
July 94 22,4 28.6 1.4 29 1002.1 91
August 94 22.80 30.0 3.0 20 509.2 85
September 94 232 31.8 7.3 8 240.5 78
October 94 22,7 32.3 6.7 20 3582 g
November 94 233 31.8 8.1 5 125.3 68
December 94 222 32,2 10.6 0 0.00 58
January 95 224 12,9 9.6 0 0.0 59
February 95 234 1354 10.3 0

0.5 60



APPENDIX-II
Metereological data during the detailed evaluation from March-November 1995

Month Temperature "C Sunshine ~ Rainy Rainfall Relative
(hoyrs) days (mm)  humidity
Minimum Maximum (%)
March 95 23.4 37.6 9.3 0 28 60
April 95 24.9 36.6 8.0 5 1187 71
May 95 23.9 33.5 8.0 13 3705 78
June 95 23.1 31.6 2.1 19 5004 86
July 95 23.2 29.9 1.4 26 884.7 89
August 95 23.7 30.6 3.0 22 4487 86
September 95 23.5 30.1 7.3 13 2825 82
October 95 23.2 33.2 6.7 g8 1104 78

November 95  22.5 31.3 8.1 5 88.4 80




APPENDIX-III
Metereological data during evaluation of Fy hybrids and grafted plants from
October 1995 - June 1996

Month Temperature C Sunshine  Rainy Rainfall Relative
{hours) days (mm)  humidity
Minimum Maximum ) (%)
October 95 23.2 31.3 6.7 8 110.4 78
November 95 22.5 - 313 8.1 S 1_38.4 80
December 95  21.3 325 10.6 0 0.0 57
January 96 22.4 33.1 9.4 . 0 0.0 53
February 96 23.4 34.7 9.9 0 0.0 53
March 96 24.3 36.4 9.3 0 0.0 60
April 96 25.6 34.6 8.3 7 152.0 73
May 96 252 - 328 7.7' 4 95.4 77
June 96 23.8 30.5 4.7 16 "400.3 85




APPENDIX-IV

General analysis of variance for quantitative characters in 78 brinjal accessions

Source of variation

Replication Genotype Error

df 1 77 77
Mean sum of squares

Plant height - 244.200 842 5% 55.800
Plant spread 20.700 580.1* 166.900
Number of primary branches per plant 2.773 3.4* 0.674
Leaf length 0.172 18.4* 2.066
Leaf width 1.090 10.0* 1.124
Days to flower 1.809 26.8* 6.220
Days to fruit set 21.710 25.6* 8.395
‘Days to first harvest 47.810 182.9* 29.390
Days to 50% harvest 3.816 2461.7*% 70.610
Days to last harvest 477.050 2321.0% 529.800
Total number of harvests 101.800 18.25* 7.913
Fruit length 3.990 22.9% 1.448
Fruit diameter 0.505 1.9% 0.223
Fruit circumference 1.196 17.6* 1.142
Average fruit weight 478.700 2492 3+ 75.490
Number of fruits per plant 6.280 201.4* 21.180
Yield per plant 55159.200 34129425.4* 2758480.700
Incidence of bacterial wilt 0.001 0.1* 0.015

*Significant at 1 per cent level



APPENDIX-V

General analysis of variance for quantitative characters in 15 short duration

brinjal accessions

Source of variation

Replication Genotype Error
df 1 14 14
Mean sum of squares
Plant height 101.200 1441.1* 105.700
Plant spread 243.600 1349.3* 506.350
Number of primary branches/plant 0.192 2.8 0.361
Leaf length 0.588 8.5* 0.309
Leaf width 0.075 - 5.4* 0.504
Days to flower 30.400 29.5% 0.793
Days to fruit set 30.800 30.9* 0.785
Days to first harvest 32.448 27.0* 2,231
Days 0 50% harvest 25.392 1439.3* 76.423
Days to last harvest 85,345 6310.6* 168.162
Number of economic harvests 0.005 42.4% 1.134
Total number of harvests 0.00';* 434 _1.234
Fruit length 0.363 20.7* 0.577
Fruit diameter 0.300 0.5* 0.151
Fruit circumference 0.033 8.9* 0.742
Average fruit weight 2.883 1578.5* 477
Number of fruits per plant 0.833 1517.0% 24.825
Yield per plant 14418.990  2222567.1% 61267.862
Yield per plot 22,530 751.7* 19,011
Incidence of jassids 2.465 7.3* 1.342
Incidence of bacterial wilt 0.000 0.4* 0.002

*Significant at 1 per cent level



APPENDIX-VI

General analysis of variance for quantitative characters in 10 long duration

brinjal accessions

Source of variation

Replication Genotype Error

dr 2 9 18
Mean sum of squares

Plant height 219.760 3925.81* 196.570
Plant spread 297.690 2547.08* 189.816
Number of primary branches per plant 1.612 2.28* 0.499
Leaf length 0.462 25.73%* 1.179
Leaf width 5.592 9.45% 0.923
Days to flower 9.761 34.51% 2.875
Days to fruit set 7.380 26.86* 2.708
Days to first harvest 16.204 45,84* 3.385
Days to 50% harvest 116.201 1300.85* 48.926
Days 1o last harvest 228.780 2962.06* 114.479
Number of economic harvests 1.116 53.30* 2.454
Fruit length 1.101 60.59* 3.762
Fruit diameter 0.922 1.39 0.708
Fruit circumference 0.844 23.95% 1.111
Average fruit weight 10.210 1347.60* 53.660
Number of fruits per plnat 42.889 1952.66* 93.131
Yicld per plant 249625.880 6148775.71* 357095.924
Yield per plot 25.350 3083.74* 63.859
Incidence of jassids 1.345 7.03* 0.981
Incidence of bacterial wilt 0.000 0.18* 0.025

* Significant at 1 per cent level



APPENDIX-VII
General analysxs of variance for quantitative characters in 11 parents and 9 F 1 hybrids

in brinjal

Source of variation
Replication Genotpyes Error

dof I 19 19
Mean sum of squares
Plant height at 60 DAP 3.364 191.60% 15.069
Plant height at 50% fruiting stage 60.516 354.87* " §5.051
Plant spread at 60 DAP 2.116 4301.78* 448.240
Plant spread at 50% fruiting stage 4.356 727.80* . 91.729
Leaf length at 60 DAP 3.020 9.57* 1.650
Leaf leangth at 50% fruting stage 0.144 11.73* 1.946
Leaf width at 60 DAP 3.130 5.75* 0.780
Leafl width at 50% fruiting stage 3.020 B.81* 0.630
Number of primary branches/plant 0.064 2.125% 0.590
Collar circumference of stem _ 0:441 10.63* 1.049
Days to flower 71.820 88.71* 9.150
Days to first harvest 69.160 96.53* 11.520
Days to 50% harvest 211.600 448.65* 17.920
Days to last harvest 156.810 296.01* 19.420
Total number of harvests 2.110 6.30* 0.370
Fruit length 0.240 27.22* 0.811
Fruit diameter 0.156 1.494* 0.096
Fruit circumference 0.056 21.67* 0.680
Average fruit weight 1.936 1169.05* ' 47.837
Total number of fruits per plant o 35.340 360.32* 13.840
Yield per plant 194881.613  1338831.678* 34684.312
Yield per plot 64.262 702.779* 22.045
Incidence of jassids 0.001 23.904* 3.435

* Significant at 1 per cent level



APPENDIX-VIII

Mean values of plant characters in 11 parents and 9 Fy hybrids in brinjal
(November 1995-June 1996)

Treatment  Genolype Plant Plant . Plant Plant No. of Colar circum-  Leafl length  Leaf length Leal width | Leaf width

No. height (cm) height (cm) spread (cm) spread (cm) primary  ference of {(cmyat  (cm) at S0% {cm) at  (cm) at 50%

al 60 DAP  al 50% al 60 DAP  al 50% branches stem {cm) 60 DAP fruiting 60 DAP fruiting
fruiting fruiting per plant stage stage

stage stage

Parents
| Surya 311 41.4 37.0 64.5 3.5 4.5 11.3 12.9 7.4 8.0
2 Composite-2 344 75.6 46.4 108.1 5.7 7.6 13.4 15.5 9.0 8.7
3 SM 116 309 70.7 47.0 85.0 53 11.5 9.9 1.7 5.9 7.6
4 Annapurna 46.6 77.6 62.3 88.2 7.8 7.5 11.9 12.5 8.9 " 10.0
5 Arka Keshav 253 43.3 36.7 65.1 6.6 4.0 8.9 11.9 6.5 8.7
6 SM 71 31.5 63.0 39.9 113.0 39 9.2 12.3 14.3 6.7 8.0
7 Swetha 341 45.5 35.7 59.5 59 43 9.0 11.5 6.1 7.1
8 SM 141 31.7 69.8 43.9 71.6 4.6 3.6 11.4 13.7 7.7 8.5
9 SM 63 274 69.5 47.2 115.6 49 8.5 12.9 14.8 88 10.8
10 WCG(S) 28.2 80.1 43.0 98.3 5.6 12.5 12.9 14.8 9.7 11.4
11 TGR 28.4 90.4 41.4 115. 6.5 10.9 . 89 15.5 7.4 12.5
12 Surya x 48.2 73.1 63.7 93.3 59 7.6 15.6 16.7 10.0 12.1
Composite-2

13 Suryax SM 116 450 70.5 64.8 89.5 4.5 7.3 14.8 15.8 9.8 10.3

14 Surya x 56.3 72.1 61.6 91.2 53 7.5 16.6 17.0 11.8 12.7

. Annapurna

15 Arka Keshav x  53.0 733 70.9 113.5 6.0 1.7 16.8 .18.0 11.0 12.8
Composite-2

16 -Qrka :(eshav x 457 83.2 58.8 112.5 6.4 10.5 16.8 18.1 11.0 12.0

M7
17 gmellhalx 39.3 55.7 449 74.0 5.1 5.7 12.9 13.4 7.0 1.5
4

18 Swe?:;a X 49.9 65.5 54.3 71.6 4.8 7.5 13.6 15.7 7.2 7.5
SM

19 SM 141 x 361 55.6 45.8 103.3 6.8 8.3 11.9 15.4 7.5 8.5
WCG(S)

20 SM 141 x TGR  50.9 77.7 56.3 107.7 5.9 9.7 14.1 16.5 7.9 9.9
CD(0.05) 8.13 15.53 10.17 20.05 1.61 2.14 2.70 2.92 1.67 1.85
Mean of purents 31.78 66.08 43.68 89.49 5.48 8.10 11.16 13.55 7.65 9.30
Mean of F| hybrids 47.16 69.63 57.90 96.29 5.63 7.98 14.79 16.29 9.26 10.40




APPENDIX-IX e
Mean values of earliness and fruit characters in 11 parents and 9 Fy hybrids in brinjal
(November 1995 - June 1996)

Treatment  Genotypes Dz‘ays to Days 0 Days to Days to Total No.  Fruit  Fruit Fruit Average Total No.  Yield/plant  Yield/ha

No. flower  first harvest 50% harvest last harvest  of harvest length diameter circum-  fruit of fruits/ (g) ()]

(cm) (cm) ference  weight  plant
(cm) ®
Parents
1 Surya 577 76.7 136.2 171.1 9.5 8.8 3.7 13.9 62.0 15.8 632.4 13.8
2 Composile-2 67.9 86.5 147.2 189.5 10.0 6.7 4.8 19.8 113.4 27.6 1831.0 27.8
3 SM 116 65.1 B3.7 137.5 203.0 10.4 7.6 4.4 20.4 106.2 12.7 951.8 223
4 Annapumna 54.4 73.3 131.6 200.9 12.9 12.¢ 34 13.9 7.5 53.5 2769.6 56.4
5 Arka Keshav 58.7 78.7 124.6 171.5 5.8 16.2 27 8.8 57.6 10,7 606.7 13.4
6 SM 71 70.0 90.7 142.4 210.5 9.9 11.4 3.5 14.4 86.7 16.0 786.8 17.0
7 Swetha 45.7 63.7 1193 176.5 11.8 12.0 3.0 10.3 67.7 30.2 682.5 15.8
8 SM 141 56.8 76.9 137.9 203.7 11.6 14.1 3.7 124 . 126. 329 1342.7 28.6
9 SM 63 64.2 85.5 1333 191.1 11.1 15.8 3.6 12.1 69.6 12.1 510.9 10.4
10 WCG(S) 63.4 85.0 143.1 195.6 9.8 12.5 3.6 16.6 76.9 21.2 943.3 21.2
11 TGR 62.8 83.1 143.3 207.6 10.5 8.5 3.9 16.2 83.4 14.9 744.0 15.3
F1 hybrids
12 Suryz x 54.2 73.1 120.] 189.1 13.3 7.7 5.6 194 120.5 29.6 1972.9 39.4
Composite-2
13 Surya x SM 116 57.0 78.6 115.5 2015 - 12.2 8.6 58 18.8 131.0 42.2 2475.6 51.0
14 Surya x 514 71.3 131.1 195.5 13.2 11.1 4.9 17.1 1i14.5 36.9 1758.3 38.9
Annapurna
15 Arka Keshavx  57.4 78.4 126.9 195.6 12.5 5.8 55 16.7 138.2 38.6 2498.2 46.5
Composite-2
16 grka {{eshav x 628 82.9 137.9 207.2 12.5 21.0 4.1 12.8 105.2 52.4 2767.5 . 60.0
M7 .

17 Swetha x SM 141 52.0 71.7 100.6 184.7 12.8 13.7 3.7 11.6 95.7 29.3 971.9 21.8

18 Swetha x SM 63  48.5 56.6 92.5 1949 11.8 16.7 3.9 12.0 95.5 39.4 1206.1 25.4

19 SM 141 x 62.2 B2.6 143.2 203.5 11.9 12.6 4.1 12.9 [12.9 26.2 1050.2 23.2

WCG(S)

20 SM 141 x TGR  62.3 8§13 148.2 213.0 12.7 13.1 5.1 15.9 117.6 49.6 2816.4 60.5
CD(0.05) 633 ° 7.10 8.86 9.22 £.29 1.88  0.65 1.73 14.48 7.79 489.44 8.7
Mean of parents 60.61 80.35 135.95 192.82 10.30 1142 3.67 14.44 84.28 22,87 1072.88 21.8
Mean F; hybrids 56.42 76.28 124.00 198.33 12.54 1337 474 15.24 114.56  38.24 1951.46 40.7




General analysis of variance for quantitative characters in

APPENDIX-X

grafted and intact plants of brinjal

Source of variation

Genotype Grafted/intact plants Interaction
df 7 1 7
Mean sum of squares
Plant height 857.951* 2288.261* 117.621
Plant spread 2255.143* 3806.281+ 485.067*
Fruit length 69.265* 12.625* 1.105
Fruit diameter 8.226* 9.245* 0.726*
Ffuit circumference 75.693* 83.851* 3.191*
Average fruit weight 9548.010* " 5309.652* 379.060*
No. of fruits/plant 675.594* 7900.245* 655.285*
Yield/plant 2875554.151* 17842247, 74* 1145436.126*
Jassids/leaf 171.748* - 0.605 0.725

* Significant at 1% level
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ABSTRACT

Investigations on "Bacterial wilt resistance and yield in brinjal (Solanum
melongena L..)" was undertaken in the Department of Olericulture, College of Horti-
culture, Vellanikkara during 1993-96. “

Preliminary evaluation of seventy elght brinjal accessions during Kharif
1994 .revealed considerable vananon for most of the economic characters, Twenty
four accessions/varieties selected based on productivity, resistance to bacterial wilt,
crop du'ration, fruit and plant characters from the preliminary evaluation were
subjected to detailed evaluation during March-November, 1995. In the Jong duration
accessions, the mnon-prickly SM 141 has yielded as high as 6.4 kg/plant with
maximum number of fruits (113.5) having maximum weight (128.27 g). Among
short duration accessions maximum yield was recorded in white fruited Swetha (3.9
kg/plant). The study revealed the necessity for differential spacing depending on the

duration and spread of the plant.

In addition to - the already available- bacterial wilt (Pseudomonas
solanacearum) resistant varieties viz., Surya, Swetha, Arka Keshav, Arka Nidhi, BB
44 some more varieties/accessions viz., Annapurna, Composite 2, TGR, SM 71, SM
116 and SM 141 were found resistant under artificial inoculation. The contents of
total phenol and 0. D " Phenol was higher in the resistant vatieties than the
susceptible ones. The anatomical studies revealed well developed secondary xylem
with small compact cortical cells in the resisant'variety compared to the susceptible

variety.



The nine F; hybrids differing in size, shape and colour of fruits were
compared with their parents during summer 1996. Two Fq hybrids viz., the long
stout and deep purple fruited Arka Keshav x SM 71 and oval and deep purple fruited
Surya x SM 116 had surpassed the standard parent by 337.62 per cent and 290.04 -
per cent respectively in productivity. Both the hybrids having bacterial wilt
resistance, desired plant habit and attractive fruit characters can be progressed fur-
ther. In general the F; hybrids had more vigour and tolerated infestation of jassids

better than the parents.

In Kerala the cultivation of brinjal during summer is limited mainly due
to heavy incidence of jassids. In the present study varietal variatjc;n was observed for
resistance to jassids (Amrasca biguttula biguttula). The long trichomes with high
density contributing to a matting effect on the leaf surface may be responsible for the
Jjassid tolerance in varieties like Pusa Kranti and BB 7. These jassid resistant but wilt
susceptible varieties yielded 2417.2 per cent and 186.0 per cent respectively more
over the intact plants after grafting onto Solanum rorvu‘m. The present study revealed
 the scope of cultivating jassid resistant varieties viz., Pusa Kranti and BB 7, though

highly susceptible to bacterial wilt during the summer months in the state.
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