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ABSTRACT

Fifteen diverse brinjal genotypes were examined 
for different growth and biochemical traits related 
to bacterial wilt in brinjal to study the genetic vari-
ability. Analysis of variance showed that all the traits 
under study varied significantly. It suggested ample 
variation among the genotypes for different characters 
which may be used for selection of elite genotypes 
which can be used in breeding program for developing 
disease resistant varieties. High genotypic coefficient 
of variation (GCV) and phenotypic coefficient of 
variation (PCV) were recorded for total phenolic 

content of leaf at 45 Days after transplanting, tannin 
content of leaf at 45 Days after transplanting and 
disease incidence at 40 days after inoculation. High 
heritability and high genetic advance were reported 
for total phenolic content of leaf at 45 Days after 
transplanting, tannin content of leaf at 45 Days after 
transplanting and disease incidence at 40 days after 
inoculation, and thereby selection may be efficient 
based on these traits.

Keywords Eggplant, Bacterial wilt, GCV, PCV, 
Heritability.

INTRODUCTION

Brinjal (Solanum melongena L.) is an important veg-
etable crop of the solanaceous group. This crop is the 
most important vegetable crop of Bihar, extremely 
variable in India being native to the country, and it 
has extensively spread around the world (Khan and 
Singh 2014). Brinjal is also known as the poor man’s 
vegetable because of its high production potential 
and consumer availability. It is one of the cheapest 
sources of vitamins and minerals. Brinjal is grown 
for its immature, unripe fruits, which are cooked and 
used in curries. It is a major subtropical and tropical 
solanaceous crop, very important in the warm areas 
of the Far East, widely grown in India, Bangladesh, 
Pakistan, China and Philippines. Globally, this crop 
is grown in an area of about 1.88 million hectares, 
producing about 56.62 million tonnes and in India it 
covers an area of about 0.736 million hectares with a 
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production of 12.77 million tonnes (FAOSTAT 2020). 
In India, brinjal has been cultivated for centuries, 
West Bengal, Orissa, Bihar, Gujarat, Maharashtra, 
Jharkhand, Karnataka, Uttar Pradesh, and Andhra 
Pradesh being the major brinjal producing states. It 
is the most important vegetable in Bihar, with an area 
of approximately 58.22 thousand hectares, production 
of 1241.71 thousand metric tonnes and productivity 
of 21.33 metric tonnes/ha (Anonymous 2018).

Several insect-pests and devastating diseases 
have hampered the successful cultivation of the 
brinjal crop. Bacterial wilt is the major limiting factor 
among the diseases. This has been the most common 
and serious bacterial disease in the world’s tropical, 
subtropical, and temperate regions (Hayward 1991). 
Ralstonia solanacearum, formerly known as Pseudo-
monas solanacearum, a soil borne bacterium, causes 
bacterial wilt in brinjal. Ralstonia solanacearum can 
survive in the soil for up to ten years without the 
presence of a host plant. The pathogen has harmed 
crop productivity in over eighty countries around the 
world, resulting in annual losses of over one billion 
USD (Hong et al. 2012), and yield reduction has 
been found to be in the range of 11.67% to 96.67% 
(Bainsla et al. 2016), while in humid and congenial 
climatic condition upto 100% loss has been recorded. 
Being one of the most devastating diseases in India, 
it affects large portions of Karnataka, Kerala, Odisha, 
Maharashtra, Madhya Pradesh, and West Bengal, 
causing economic output losses of up to 86.14% 
(Rao et al. 1976).

Brinjal genotypes vary for their reaction to the 
disease, and various growth and biochemical traits 
need to be identified for setting selection criteria for 
developing resistant variety. Variability in the base 
population available forms the basis of any breeding 
program. Therefore, the present investigation with 
fifteen diverse brinjal genotypes was executed during 
2021-22 at Bihar Agricultural University, Sabour 
(Bhagalpur) with the objective to study the genetic 
variability for growth and biochemical traits related 
to bacterial wilt resistance.

MATERIALS AND METHODS
Fifteen brinjal genotypes differing in fruit color, shape 
and size, maintained at Bihar Agricultural University, 

Sabour, Bhagalpur, were used in the present study. 
These genotypes were raised in sterile soil+vermi-
compost+cocopeat mix in ratio 1:1:1 in portrays and 
transplanted to pots after 30 days. The experiment 
was laid out in Randomized Block Design with three 
replications. The seedlings were inoculated with 
Ralstonia solanacearum by axil puncture and leaf 
clipping methods and disease incidence was noted 
at every five days interval till 40 days after inocu-
lation. Control plants were also maintained for each 
genotype. Three growth characters viz., leaf length 
at 45 days after transplanting (DAT), stem girth at 
45 DAT, plant height at 45 DAT were recorded. Two 
biochemical characters, total phenolic content of leaf 
at 45 DAT and tannin content of leaf at 45 DAT of 
the control plants were evaluated to get the inherent 
content of these biochemical compound present in 
the genotypes. Disease incidence (%) was recorded 
by the following formula:

 Disease Incidence (%)

                         Number of infected plants due to 
                         bacterial wilt disease 
                     =                                                           ×100
                          Total number of plants 

The analysis of variance was carried out as suggest-
ed by Panse and Sukhatme (1967). Phenotypic and 
Genotypic coefficients of variation were evaluated by 
the method suggested by Burton and Devane (1953). 
Heritability broad sense and genetic advance were 
calculated as per Johnson et al. (1955).

Table 1. Analysis of variance for disease parameters and morpho-
logical and biochemical traits under study in 15 brinjal genotypes.

Characters                            Replication     Treatment        Error

Leaf length at 45 DAT	 0.20	 8.12 **	 0.83
Stem diameter at 45 DAT	 0.58	 1.36 **	 0.18
Plant height at 45 DAT	 0.02	 7.71 **	 0.64
Leaf total Phenolic content	 25.34	 2228.88 **     23.78
at 45 DAT
Leaf tannin content	                 0.02	 1.10 **	 0.04
at 45 DAT
Disease incidence (%)              125.16	 1277.00 **            102.19
at 40 dai

* and ** depicts significance at 5% and 1% levels of significance 
respectively.
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RESULTS AND DISCUSSION

The analysis of variance (ANOVA) has been depicted 
in Table 1. The mean sum of squares for treatment 
for every trait under study were highly significant. 
This suggested that there is ample variation among 
the genotypes for different traits under study which 
may be used for selection of elite genotypes which 
can be used in breeding programme. Bidaramali et 
al. (2020), Kumari et al. (2017), Fidrianny et al. 
(2017), Nayanathara et al. (2016), Kandoliya et al. 
(2020), also reported high variability indicating ample 
opportunity for selection among diverse genotypes.

Plant height at 45 DAT ranged between 10.7 to 
16.8 cm, stem diameter at 45 DAT between 2.18 to 
4.22 mm, leaf length at 45 DAT between 8.6 to 14.8 
cm among the growth traits. Among the biochemical 
parameters, total phenolic content of leaf at 45 DAT 
ranged between 40.44 to 146.49 mg/g GAE DW basis, 
and tannin content of leaf at 45 DAT ranged between 
0.88 to 3.19 mg/g GAE DW basis. At 40 days after 
inoculation of the pathogen, disease incidence (%) 
varied between 3.00% (BRBL-07) to 87.39% (VR-2).

The various variability components, viz., ge-
notypic coefficient of variance (GCV), phenotypic 
coefficient of variance (PCV), heritability (broad 

sense), predicted genetic advance and genetic advance 
as percent of mean were calculated and has been 
summarised in Table 2. GCV and PCV were high for 
total tannin content of leaf at 45 DAT (31.64 and 33.21 
respectively). as well as total phenol content of leaf 
at 45 DAT (34.60 and 35.15 respectively). High GCV 
and PCV for phenol content have been earlier reported 
by Rani et al. (2017) and Sharma et al. (2022). GCV 
was moderate for plant height at 45 DAT (12.39), leaf 
length at 45 DAT (15.07)  and in stem girth at 45 DAT 
(19.98), while PCV was high for stem girth at 45DAT 
(24.24), moderate for leaf length at 45 DAT (17.45) 
and plant height at 45 DAT(13.97). Moderate GCV 
and PCV have been earlier reported for plant height 
in brinjal by Kumari et al. (2017) and Singh et al. 
(2014), which corroborated to our findings.

Heritability was high for all traits under study 
suggesting that efficient selection could be based on 
them. High heritability coupled with high genetic 
advance as percent of mean was observed for plant 
height, stem diameter, leaf length, leaf tannin content 
and total phenol content of leaf at 45 DAT as well 
as for disease incidence percent at 40 days after in-
oculation. Therefore, selection based on these traits 
would be efficient. Similar trend for plant height was 
previously reported by Kumari et al. (2017). Singh 
et al. (2014) reported high heritability for disease 

Table 2. Variability components for different traits related to bacterial wilt resistance in 15 brinjal genotypes.

Characters                               Range                  Overall          GCV          PCV          Heritability          Genetic          Genetic advance
                                                                              mean                                                 (broad                 advance          value % means
                                                                                                                                         sense) (%)

Plant height at	 10.7-16.8	 12.39	 12.39	 13.97	 78.75	 2.81	 22.66
 45 DAT (cm)							     
Leaf length at 45	 8.6-14.8	 10.35	 15.07	 17.45	 74.58	 2.77	 26.81
 DAT (cm)							     
Stem diameter at	 2.18-4.22	 3.13	 19.98	 24.24	 67.94	 1.06	 33.92
 45 DAT (mm)							     
Total phenolic	 40.44-146.29	 78.36	 34.60	 35.15	 96.87	 54.97	 70.15
 content at 45							     
 DAT (mg/g							     
 GAE DW basis)							     
Tannin content	 0.88-3.19	 1.89	 31.64	 33.21	 90.80	 1.17	 62.11
 at 45 DAT							     
 (mg/g TAE DW							     
 basis)							     
Disease                                    3.00-87.39	 21.48	 65.72	 73.28	 80.43	 30.93	        121.40                           
incidence at
40 dai (%)



842

incidence and plant height, but moderate genetic 
advance as percent of mean for these traits. Sharma 
et al. (2022) and Rani et al. (2017) reported high 
heritability coupled with genetic advance for phenol 
content, which was in accordance with our findings.

The study thus revealed high variability among 
the genotypes and that the traits like phenol and tan-
nin content particularly, could be effective base for 
selection for resistant genotypes.

ACKNOWLEDGMENT

The authors are thankful to the Bihar Agricultural 
University, Sabour, Bhagalpur, Bihar for providing 
the laboratory and experimental research facility 
and the project grant SNP/CI/Kh/2016-12 for fi-
nancial support. The authors are also thankful to 
ICAR-RCER, Ranchi, IIVR, Varanasi, IARI, New 
Delhi, GBPUAT, Pantnagar, KAU, Kerala and IIHR, 
Bengaluru for providing brinjal germplasm used in 
this study.

REFERENCES

Anonymous (2018) Horticulture Statistics at a Glance, 2018 Hor-
ticulture Statistics Division, Department of Agriculture, 
Cooperation and Farmers’ Welfare, Ministry of Agriculture 
and Farmers’ Welfare, Government of India, pp 1-490.

Bainsla NK, Singh S, Singh PK, Kumar K, Singh AK, Gautam
RK (2016) Genetic behavior of bacterial wilt resistance in 
brinjal (Solanum melongena L.) in tropics of Andaman and 
Nicobar Islands of India. Amer J Pl Sci 7: 333-338.

Bidaramali V, Akhtar S, Das A (2020) Proximate composition and
bioactive compounds in diverse eggplant genotypes. Curr J 
Appl Sci Technol 39(4):113-121.

Burton GW, Devane EM (1953) Estimating heritability in tall 

fescue (Festuca arundinacea) from replicated clonal material. 
Agron J 45: 478-481.doi:10.2134/agronj1953.00021
962004500100005x.

FAOSTAT (2020) Food and Agricultural Organization, Statistical
Database, Rome, Italy.

Fidrianny IR, Winarsih SI, Ruslan KO (2017) Phytochemical
content and antioxidant potential of different organs of egg 
plant (Solanum melongena L.) grown in West Java-Indonesia. 
Asian J Pharm Clin Res 10(8):144-149.

Hayward AC (1991) Biology and epidemiology of bacterial wilt
caused by Pseudomonas solanacearum. Annual Rev Phyto-
path 29(1): 65-87.

Hong JC, Norman DJ, Reed DL, Momol MT, Jones JB (2012)
Diversity among Ralstonia solanacearum strains isolated 
from the southeastern United States. Phytopath 102(10): 924-
936.

Johnson HW, Robinson HF, Comstock RE (1955) Estimates of
genetic and environmental variability in soyabean. Agron 
J 47: 314-318.

Kandoliya UK, Gajera HP, Bodar NP, Golakiya BA (2020) Bio-
chemical and molecular characterization of brinjal varieties 
and promising genotypes of Saurastra region. J Pharmacog 
Phytochem 9(4):1550-1558.

Khan R, Singh YV (2014) Germplasm characterization in eggplant
(Solanum melongena L.). Asian J Hort 9(2): 356-359.

Kumari R, Akhtar S, Solankey SS, Rani N (2017) Genetic variabil-
ity in Indian and exotic brinjal genotypes for morpho-bio-
chemical characters. New Agriculturist  28(2): 345–351.

Nayanathara AR, Mathews A, Aalolam KP, Reshma JK (2016)
Evaluation of total phenol, flavonoid and anthocyanin content 
in different varieties of eggplant. Emer Life Sci Res 2(2): 
63-65.

Panse VG, Sukhatme PV (1967) Statistical Methods for Agri-
cultural Workers. 2nd ed. Indian Council of Agricultural 
Research, New Delhi, pp 381.

Rani N, Akhtar S, Solankey SS, Kumari R, Rathod S, Siddiqui
MW (2017) Genetic variability among Indian and exotic 
brinjal genotypes for reaction against fruit and shoot borer. 
Env Ecol 35(4C): 3118-3122.

Rao MV, Sohi HS, Vijay OP (1976) Reaction of some varieties
of brinjal (Solanum melongena L.) Pseudomonas sola-
nacearum Sm Veg Sci 3: 61-64.

Sharma P, Nair R, Bhan KS, Tiwari S (2022) Genetic Variability 
for Quantitative Traits in Brinjal (Solanum melongena L.).
Biol Forum – Int J 14(1): 92-96.

Singh AK, Pan RS, Bhavana P (2014) Genetic studies for quan-
titative traits and resistance to bacterial wilt in brinjal (Sola-
num melongena L.). Int J Innov Hortic 3(2):154-157.


