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Study of Heterosis and Performance of Eggplant 

During Summer Season 

 
 

BY 

MD. MAHAMUDUL BASHIR 

ABSTRACT 

The study was conducted at the experimental farm of Olericulture Division, 

Horticulture Research Centre (HRC), Bangladesh Agricultural Research Institute 

(BARI), Gazipur, Bangladesh during the period from March to September 2019.The 

main objective of the experiment was to study the heterosis and horticultural 

performance of newly developed eggplant hybrids during summer season. The 

heterotic performance for different parameters were estimated in a 7×7 half-diallel 

fashion of eggplant (Solanum melongena L.). The cross P4 x P6 took shortest 

time(73.67days) for 50% flowering followed by P1 x P6 (74.67days). The parent P1 

took shortest time for first harvest (46.67days) followed by P1 x P7 (57.67 days). The 

parent P4 showed highest no. of primary branches at last harvest (6.67) followed by 

P3 x P4 (6.07) and P1x P7 (6.03). The parent P1 and P7 showed highest no. of 

flowers/ cluster (5.33) followed by P1 x P5 (4.33), P4 x P6 (4.33) and P3 (4.33), while 

P7 showed highest no. of fruits/ cluster (4.00) followed by P1 x P7 (3.33), P1 (3.33). 

The hybrid P2 x P4 showed highest % fruit set (97.67) followed by P2 x P5 (81.00). 

The parent P2 showed highest individual fruit weight (445.00g) followed by P2 x P6 

(401.33g). The hybrid P3 x P4 showed longest fruit length (26.67cm) followed by P4 

(24.33cm), P3 (23.00cm) and P7 (23.00cm), while P2 showed longest fruit diameter 

(11.67cm) followed by P2 x P6 (9.73cm) whereas P3 showed shortest fruit diameter 

(2.70cm) followed by P3x P4 (2.73cm). The hybrid P3 x P7 showed highest no. of 

fruits per plant (39.67) followed by P1x P7 (38.30). The significant highest fruit 

yield/plant was produced in P1 x P6 showed highest yield/plant (4.10kg) followed by 

P4 x P5 (4.03kg), P2 x P5 (4.02kg), P5 x P6 (3.77kg) and P4 x P6 (3.74kg) The 7×7 

half-diallel fashion (twenty cross combinations) showed significant variation for better 

parent heterosis of different characters studied. Twenty cross combinations showed 

significant better parent heterosis for earliness. The highest heterobeltiotic effect was 

observed in the P2 x P5 (16.96%), for early flowering. Maximum heterotic effect for 

individual fruit weight was found in the cross P1 x P4 (11.74 %) followed by P1 x P7 

(9.96 %), The best heterotic cross for fruits per plant and it was observed from the 

cross no. of fruits/plant was observed in the hybrid P5 x P6 (35.80%) followed by P1 

x P4 (28.37%). In terms of yield per plant the highest heterobeltiosis produced by the 

cross P1 x P2 (48.65%) followed by P1 x P6 (43.02%).   
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 CHAPTER I

INTRODUCTION 

 

Eggplant or brinjal is a member the family Solanaceae and under the botanical name 

Solanum melongena L. (Thompson, 1951). It is one of the most important vegetable 

crops in the tropic and subtropics areas (Bose and Som, 1986). There are three key 

botanical cultivars beneath the species Solanum melongena. The round or eggs shaped 

cultivars are belonging to var. esculentum group. The long and slender kinds are 

grouped below var. serpentinum, and the dwarf brinjal plants are placed in var. 

depressum group. The cultivated kinds of eggplant spreaded eastward from India into 

China by fifth century B.C., so, the center of origin is the Indian Sub-continent with a 

secondary center of origin in China (Bosewell, 1937; Yamaguchi, 1983). The 

eggplant has been grown extensively in Bangladesh, India, Pakistan, Nepal, China, 

Japan and Philippines. It is also famous in France, Italy, USA, the Mediterranean and 

Balkan area. Fruits of eggplant contains 92.7 % water, 1.4 % protein, 0.3 % fat, 1.3% 

fibre and 4.0% Carbohydrate, having a good supply of vitamin A and B but low in 

vitamin C (Bose and Som, 1986). 

From the ancient time, Eggplant has been a popular vegetable in Bangladesh which is 

widely cultivated and grown up in homestead and commercial land round the year. 

Eggplant is the most significant vegetable crop in respect of total acreage (126378 ha) 

and production (516011 ton) in Bangladesh with an average yield of 8.13 tons per 

hectare (Anonymous, 2019). But the production in summer season is 160149 ton, while 

in winter is 355862 ton, which is quite little compare to winter season. There are 

several reasons behind this low production, like pest infestation, warm and humid 

climate, rainfall and scarcity of suitable summer variety. Whereas the average national 

1 
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per hectare yield of India and Japan is 20.0 and 30.00 t/ha, respectively. In Japan 90% 

of the brinjal area is planted by F1 hybrid varieties. The low national yield average of 

this crop in Bangladesh is owing to comparatively poor yield potential of the present 

cultivars, which are open-pollinated and prone to bacterial wilt (Pseudomonas 

solanacearum) and brinjal fruit and shoot borer (Leucinodes orbonalis). A wide range 

of changeability of diverse desired characters initiated in eggplant presented few 

indications of their use in rising the crop through hybridization program. Several 

studies investigated in Japan and India, have presented distinct hybrid vigour in 

brinjal. Nagi and Kida (1926) were perhaps the foremost to detect hybrid vigour in 

crosses among some Japanese eggplant cultivars. Subsequently, several researchers 

(Kakizaki, 1931; Daskaloff, 1937; Pal and Singh, 1946, 1949; Odland and Noll, 

1948). Kakizaki (1931) investigated the heterosis for yield and its component and 

their findings illustrated 14.8% increased yield of the highest yielding F1 hybrid. 

Daskaloff (1937) stated that the typical rise in yield for all crosses ranged from 21.7 to 

27.65%. Venkataramani (1946) illustrated that the F1 hybrids provided increased 

yield. Pal and Singh (1946, 1949) demonstrated that hybrid in brinjal presented 48.8 

to 56.6% raised yield over better parent. Odland and Noll (1948) observed that F1 

hybrid exceeded the parental mean. The hybrids were also early bearing and high 

yield obtained was investigated to be owing to additional amount to fruits rather than 

fruit size. Srivastava and Bajpai (1977) have furnished valuable findings about the 

choice of appropriate parents for hybridization program for developing varieties with 

desirable characters. Som and Mallik (1979) confirmed 164% yield increase in brinjal 

from India. In recent years, hybrid vigour in eggplant has also been reported in India 

by Singh et al. (1982), Dhaiya et al. (1984), Patil and Shinde (1984), Rajput et al. 
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(1984), Gopinath and Madalageri (1986), Verma (1986), Kumar and Ram (1987). 

While Rashid et al. (1988) demonstrated 50% yield increase in Bangladesh.  

Although brinjal is one of the popular vegetables in Bangladesh, yet a prepared and 

efficient investigation has not been performed for its development, particularly from a 

breeding point of view. In Bangladesh, Rashid et al. (1988) studied the heterosis in 

eggplant for the first time to investigate the yield and yield contributing characters. 

They presented best performance in yield per plant up to 48.27% higher than the 

better parent. Recently, Olericulture Division of Bangladesh Agricultural Research 

Institute (BARI) invented and released two eggplant hybrids named Tarapuri and 

Suktara. As the horizontal land increment for the cultivation of brinjal in this country 

is not possible, and the existing cultivars are prone to insect-pests and diseases, it is 

almost important at this stage to identify major pest and diseases tolerant strains and 

to combine these traits together along with high yield. As there are reports about high 

yielding disease-pest resistant F1 hybrids in the sub-continent as well as in the world 

and there are of varieties for diverse characters in brinjal in this country, hybridization 

can be one of the important solutions in order to increase the yield of this crop. 

Therefore, the current research was performed to enhance the high yielding hybrid 

varieties resistant to above mentioned disease-pest and appropriate for summer 

seasons cultivation and to investigate the heterosis and genetics of yield and yield 

component in eggplant. 
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Considering the above scenario, the following objectives were considered for this 

research experiment: 

1.  To study heterosis and as well as the best eggplant hybrid varieties for                     

summer season.  

2.  To measure the horticultural performance of newly developed eggplant 

hybrids during season of Bangladesh. 
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CHAPTER II 

 REVIEW OF LITERATURE 

 

2.1 Heterosis  

Heterosis study is one of the efficient methods for the selection of superior cross 

combinations. Since the exploitation of heterosis has become commercially feasible 

and more attention is being paid to investigate the phenomenon of hybrid vigour in 

Eggplant (Kumar et al. 2012). A study was performed to classify the superior parental 

combination and to predict the characteristics of heterosis for yield and its eleven 

yield components (Dubey et al. 2014). Therefore, information available in the 

literature pertaining to the combining ability analysis, heterotic effect with regards to 

yield and yield contributing characters in eggplant are reviewed and presented in this 

section.  

 

2.1.1 Heterosis in Crop Plants-Early History 

Heterosis- a intricate biological spectacle observed as the advantage of hybrids over 

their parents has been a subject of interest for many years. Koelreuter as early as 1893 

observed that hybrids often possess increased vigour by comparison with their parents 

(Sprague, 1983). He found the yields of the hybrids to be higher than those of the 

parents by as much as 50 % and suggested the use of varietal hybrids in maize 

(Sprague, 1983). The renewal of Mendel's law in 1900 brought the consideration of 

the biological creation on difficulties of heredity and led to transformed interest in 

hybrid vigour as aspect of quantitative inheritance. 
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The basis for a further wide-ranging empathetic of heterosis was presented by 

Sprague, 1983. Inadequate earlier works on inbreeding of maize by others, had 

concentrated on the marked reduction in vigour. Shull was more concentrated with the 

genetic basis of his observations. The variability among strains undertaking 

inbreeding, including loss of vigour, was a consequence of segregation and the 

eventual homozygosity of desirable and deleterious alleles. He also demonstrated that 

when certain lines were combined, F1's yields exceeded those of the parental varieties.  

2.1.2 Commercial Exploitation of Heterosis in Crop Plants 

The commercial exploitation of heterosis in the breeding and improvement of crop 

hybrids has brought a huge influence to 20th century agriculture, although the genetic 

basis of the phenomenon remained unclear (Sinha and Khanna, 1975; Mc Daniel, 

1986; Rood et al., 1988). Hayes (1952) reported the first recommendation that hybrid 

vigour be exploited in vegetables in 1916.  

The commercial exploitation of heterosis, however, first occurred in 1930’s in maize. 

The economic impact of hybrid maize was so great that by 1944 more than 80 percent 

of acreage in USA was sown to hybrids, and by 1960 virtually entirely of the maize 

grown in the USA was hybrid varieties. Hybrid sorghum, sunflower, tomato, 

cucumber, onion, capsicum, eggplant, watermelon, cabbage, cauliflower, broccoli, 

radish and several other horticultural and forage crops are frequently grown on a large 

scale.  

F1 hybrid eggplants were commercially utilized in Japan before 1952 (Kakizaki, 

1930). Hybrid rice is now being grown on an increasing area in China.  

According to Mian (1985) heterosis of F1 is the joint expression of genetical, 

cytoplasm and physiological features and might be accredited to stimulation resultant 
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from the interaction of varieties heritable factors of the parents. Various 

manifestations of heterosis are increased yield, reproductive ability, size and general 

vigour, better quality, early flowering and maturity and greater adaptability.  

 

2.1.3 Occurrence of Heterosis in Eggplant 

The incidence of considerable hybrid vigour was documented earlier by Nagai and 

Kida (1926) and hybrid eggplants are nowadays usually utilized in numerous nations, 

particularly in Japan. Thus, most of the investigations of its breeding behavior are 

reported from India, Japan and Italy. A varied series of variability for different 

characters offers scope for improvement through hybridization. Investigations on 

heterosis in eggplant began almost simultaneously with those of maize and tomato 

and showed distinct hybrid vigour. 

Many researchers performed experimental investigation mostly from Japan and India 

and their findings have presented distinct hybrids vigour in brinjal.  Nagai and Kida 

(1926) were probably the first to report hybrid vigour in crosses among some 

Japanese eggplant varieties and subsequently Kakizaki (1931) and Daskaloff (1937) 

also demonstrated hybrid vigour. In India Pal and Singh (1946, 1949) informed that 

the hybrid eggplant showed 48.8 to 56.6% increased yield over the better parent. 

Venkataramani (1946) reported that the F1 hybrids gave increased yield over the 

parents. Odland and Noll (1948) observed that F1 hybrids exceeded the parental mean 

by 62% and the high yield was due to greater number of fruits produced rather than 

increased fruit size. Besides, Vijay and Nath (1974) reported 81.9%, Singh et al. 

(1982) reported 140.19% and Singh and Kumar (1988) observed 162.5% heterosis 

over better parent for yield in eggplant. 
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Recently hybrid vigour in eggplant has also been reported in India by Singh et al. 

(1982), Rajput et al. (1984), Patil and Shinde (1984), Dhaiya et al. (1984), Verma 

(1986), Gopinath and Madalageri (1986), Kumar and Ram (1987), Chadha and Hegde 

(1989) and Singh and Kalda (1989).  

In Bangladesh Rashid et al. (1988) for the first time studied the heterosis in eggplant. 

They made some crosses of eggplant involving four local and one Indian variety and 

reported best performance in yield per plant up to 48.27% higher than the better 

parent. Since then, many studies have been made on eggplant heterosis by many 

workers throughout the world. With few exceptions, these also showed the 

widespread existence of heterotic effects.  

Here, in this text, an attempt has been made to review those early studies on heterosis 

of eggplant and relevant crops, which are directly related to the present investigation.  

 

2.1.3.1 Earliness  

Earliness in flowering is generally considered to be one of the important features of 

heterosis and has been studied by many workers. All types of gene action - additive, 

dominance and epistasis have been presented. Lal and Pathak (1974) investigated that 

the parental populations and hybrids were significantly different with regard to 

flowering in eggplant. Singh et al. (1974b); Gill et al. (1976); Srivastava and Bajpai 

(1977); Dharmegowda et al. (1979); Singh et al. (1981); Kumar and Ram (1987); 

Rashid et al. (1988); Chadha and Hegde (1989); Padmanabham and Jagadish (1996) 

also reported the predominance of additive genetic control of earliness in eggplant. 

Kumar et al. (1996) reported additive gene action for days to 50% flowering.  
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Baha-Eldin (1968a) reported partial dominance of early flowering over late flowering 

while Peter and Singh (1973); Patil and Shinde (1984) and Ingale and Patil (1997b) 

revealed the presence of overdominance. Dominance or overdominance effect was 

observed for days to flowering by Hani et al. (1977). 

Singh et al. (1974a) reported from a 7 × 7 diallel crossing of eggplant excluding 

reciprocals that F1 hybrids exhibited heterosis over the better parent for days to 

flowering. Similar findings were also reported by Genchev and Popova (1973); 

Viswanathan (1973); Vijay and Nath (1974) and Singh et al. (1979b). Sawant et al. 

(1992) evaluated 7 characters of F1 hybrids from 7 lines and 2 testers reported that 

heterosis in F1 hybrids was significant for days to 50% flowering and other characters. 

Salehuzzaman (1981) evaluated 16 F1 hybrids from crosses amongst 12 varieties for 

seven characters and found no desirable heterosis for earliness, whereas mid-parent 

heterosis for earliness was reported by Hani et al. (1977) in the cross Black Beauty 

 Balady White Long. 

Sanguineti et al. (1985) illustrated that the superiority of the hybrids was evident 

principally at early harvest, although the mean flowering dates of the hybrids were 

like those of the parents. Early maturity of F1 hybrids of eggplant was also reported by 

Pan et al. (1996) and Tan et al. (1997). Tomar et al. (1997) reported high heritability 

and low genetic advance for days to first harvest while evaluating 44 F1 hybrids of 

brinjal. 

Additive gene action in controlling earliness has also been found in tomato by many 

workers. Singh et al. (1981) studied the nature of combining ability as well as 

heterotic performance of different characters in a set of diallel cross of four tomato 
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cultivars. Several workers also found that flowering was determined mainly by 

additive variation. 

In other studies, Peter and Singh (1976) using a 5 × 5 diallel cross found that non-

additive genetic variance was involved in the inheritance of days to flowering. 

Similarly, Singh et al. (1979) and Verma (1986) also reported non-additive effects for 

flowering. Dahiya et al. (1985) investigated both additive and non-additive effects for 

this character (Days to 50% flowering). Two contrasting varieties were crossed by 

Cheah et al. (1981) and found that late flowering was partly leading over early, with 

number of days to first flowering being controlled by non-additive gene action.   

Hani et al. (1977) reported non-additive effects predominated for early yield. From 

the analysis of data from a 6 ×6 diallel cross, excluding reciprocals, Kumar and Ram 

(1987) also revealed non-additive variance for early fruit yield per plant. Whereas, 

Sanguineti and Coltelli (1985) reported additive genetic variance for early yield from 

crosses among 7 purple-fruited varieties. 

2.1.3.2 Plant height 

The superiority of eggplant hybrids over their parents in respect of plant height has 

been reported by many workers. Gopinath and Madalageri (1986) presented 

significant and positive heterosis for plant height at first and peak flowering and 

showed that all types of gene effects - additive, dominance and epistatic were 

significant. Babu and Thirumurugan (2000) recorded 14.2% heterosis over better 

parent for plant height from the hybrid EP39 × Pusha Kranti. Saha et al. (1991) 

reported 26.4% heterobeltiosis for plant height from the cross Islampuri × 11-1-324. 

The heterotic effect for plant height was also reported by Viswanathan (1973); Singh 

et al. (1974a); Singh et al. (1978); Singh et al. (1979); Lester and Thitai (1986); 

Sawant et al. (1992); Ingale and Patil (1997b) and Prasath et al. (2000). 
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Ingale and Patil (1997b) observed the presence of overdominance effect for plant 

height in brinjal. Singh et al. (1991) reported dominant gene for plant height. Partial 

dominance of tall plants over dwarf was observed by Baha-Eldin et al. (1968a) in 

their study with interparietal crosses between Black Beauty and PI16965 of eggplant.  

Additive genetic variance controlling plant height of eggplant has been stated by 

several researchers. Singh et al. (1974b) obtained additive gene action for plant height 

in F1 and F2 generations in a diallel mating of 7 varieties. Lal and Pathak (1974); Gill 

et al. (1976); Srivastava and Bajpai (1977); Boriker et al. (1981); Singh et al. (1981); 

Kandaswamy et al. (1983); Patil and Shinde (1985); Verma (1986); Kumar and Ram 

(1987); Rashid et al. (1988) and Chadah and Hegde (1989) also stated that plant 

height was controlled by additive gene action.  

However, a predominance of non-additive genetic effects was also reported by Singh 

et al. (1979). Saha et al. (1991) crossed five genotypes in all possible combinations 

and initiated that most of the tall × tall crosses the SCA effects for plant height were 

positive. Peter and Singh (1976) in a 5 × 5 diallel cross in eggplant found that plant 

height was controlled by both additive and non-additive gene action.  

2.1.3.3 Number of branches 

Heterosis in number of branches is a common feature of F1 hybrids. Singh et al. 

(1982) experimented that overdominance and partial dominance in the appearance of 

heterosis for number of branches per plant. Saha et al. (1991) stated that number of 

branches per plant was predicted being controlled by only one pair of genes. Singh et 

al. (1979) investigated 200 progenies of a diallel cross in eggplant and stated additive 

type of gene action was predominant in both F1 and F2 generations for number of 

branches per plant. Boriker et al. (1981) and Patil and Shinde (1985) also institute 

additive genetic variance to be the most significant.  
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In contrast, Peter and Singh (1976) in a 5 × 5 diallel and Dharmegowda (1977) in a 9 

×9 diallel cross found that number of branches per plant was influenced more by non-

additive genetic variance. Srivastava and Bajpai (1977) reported that non-additive 

genetic variance was higher than additive genetic variance for number of branches per 

plant.  

Dahiya et al. (1985) reported that variance due to the GCA of the parents and SCA for 

the hybrids were important for branches per plant Further Kumar and Ram (1987) 

from a 6 × 6 diallel cross detected both additive and non-additive genetic components 

in eggplant. Saha et al. (1991) reported SCA effect for number of branches per plant 

were positive in crosses involving parents with profuse branching.  

Saha et al. (1991) observed maximum heterobeltiosis (48.45%) in a cross Uttara 

×Shingnath Long. Mishra (1961) observed maximum heterosis (39.6%) in the hybrids 

besides Babu and Thirumurugan (2000) observed 25.5% heterosis over the better 

parent for number of branches per plant. Alike outcomes were also reported by Tiwari 

(1966); Dharmegowda (1977); Singh et al. (1978); Balamohon (1983); Patil and 

Shinde (1984); Ingale and Patil (1997b) and Prasath et al. (2000). 

2.1.3.4 Fruit length 

Fruit length is an important character to controlling yield, which is studied by many 

workers. Several workers reported about additive genetic variance for the control of 

fruit length in eggplant. Ingale and Patil (1997a) reported in a diallel analysis of ten 

parents without reciprocals in eggplant that a predominance of additive gene action 

was observed for length of fruit. Peter and Singh (1973) and Singh et al. (1974b) 

found it to be controlled by additive gene action whilst Lal and Pathak (1974) 

reported that the additive portion of genetic variance was quite considerable. Similar 
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results were also reported several investigators such as Singh et al. (1979); Patil and 

Shinde (1985); Kumar and Ram (1987); Chadha and Hegde (1989) and Shaha (1989).  

In contrast Gopinath and Madalageri (1986) investigated non-additive effects for fruit 

length in eggplant. Prasath et al. (2000) found overdominance effect for fruit length in 

eggplant. Singh et al. (1991) reported from six diverse and homozygous lines of 

eggplant were crossed in a half diallel fashion that the line CH13 was the greatest 

necessary general combiner possessing dominant genes for plant height. Patil and 

Shinde (1984) found overdominance effect for fruit length in eggplant.  

Partial dominance effect was observed by Singh et al. (1982) for fruit length in 

eggplant. Dixit et al. (1982) reported from an 8 ×8 diallel, excluding reciprocals, 

highly significant difference of GCA for length of fruit and GCA effect was greater 

than SCA effect. Prakash et al. (1994a) reported from a 2 line ×9 tester brinjal cross 

that parents and hybrids varied significantly for GCA and SCA effects respectively. 

Alike outcomes were also found by Dahiya et al. (1985). Cheah et al. (1981) and their 

findings stated that fruit length was controlled by two loci when two contrasting 

varieties were crossed. 

Babu and Thirumurugan (2000) reported that the maximum 12.4% heterosis was 

observed from the hybrid EP39 × Pusa Kranti. Prasath et al. (2000) informed that the 

heterotic effect for fruit length was extreme for the cross 202 × Co-2 among 30 

hybrids over the better parent. Substantial positive heterosis for fruit length in 

eggplant was reported by Kakizaki (1931); Mishra (1961); Thakur et al. (1968); 

Viswanathan (1973); Lal et al. (1974); Singh et al. (1974a, 1978); Balamohan (1983); 

Dahiya et al. (1984); Rajput et al. (1984); Patil and Shinde (1984); Gopinath and 

Madalageri (1986). 
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2.1.3.5 Fruit diameter 

Heterosis in fruit diameter is an important feature of F1 hybrids. In a diallel analysis of 

ten parents excluding reciprocals Ingale and Patil (1997a) stated that a predominance 

of additive gene action was studied for diameter of fruit. Additive genetic variance for 

the control of fruit diameter in eggplant was also observed by Peter and Singh (1973, 

1976); Lal and Pathak (1974); Kumar and Ram (1987); Rashid et al. (1988) and 

Chadha and Hegde (1989). In other experiment, Singh et al. (1974b) illustrated non-

additive gene effects in both F1 and F2 generation. Patil and Shinde (1985) and Shaha 

(1989) reported both additive and non-additive effects.  

Partial dominance effect is revealed by Rajput et al. (1984) while Singh et al. (1982); 

Patil and Shinde (1984) and Prasath et al. (2000) noticed the presence of 

overdominance in the manifestation of heterosis for fruit diameter. Additive, 

dominance and epistatic gene effects were stated by Gopinath and Madalageri (1986). 

Cheah et al. (1981) reported that the number of loci controlling fruit diameter was 

estimated to be six. Singh et al. (1981) observed good general combiners for fruit 

width among female parents when crossed four testers with 15 lines. Prakash et al. 

(1994a) reported a good specific combination for fruit diameter in the crosses SM6 × 

Erengere and WCGR × J1. Dahiya et al. (1985) reported that variance owing to GCA 

of the parents and SCA of the hybrids were important for fruit Diameter.  

Several workers reported heterotic effect of fruit diameter of the hybrids in eggplant. 

Prasath et al. (2000) observed the maximum heterotic effect over better parent for 

fruit diameter from the cross H-9 × MDU-1 among 30 hybrids. Heterotic effect for 

fruit diameter was also presented by Viswanathan (1973); Singh et al. (1974a) and 

Gopinath and Madalageri (1986). 
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2.1.3.6 Fruit weight 

Fruit weight is one of the vital features of heterosis and has been studied by many 

workers. Various authors have presented the prevalence of additive, non-additive 

and/or both genetic variances. Tomar et al. (1997) evaluated 44 F1 hybrids of 

eggplant, derived from the cross of 11 lines and 4 testers reported that fruit weight 

showed high heritability and genetic advance, indication of the role of additive 

genetic effects. Peter and Singh (1973, 1976) found additive gene action as did Kumar 

and Ram (1987); Singh et al. (1982); and Salehuzzaman and Alam (1983). In 

contrasts, non-additive genetic control was analyzed by Singh et al. (1979) and Ingale 

and Patil (1997a). Dharmegowda (1977); Dahiya et al. (1985); Patil and Shinde 

(1985) and Verma (1986) provided detail investigation on additive and non-additive 

variances.  

Rajput et al. (1984) observed 56% heterosis over the better parent for mean fruit 

weight. Prasath et al. (2000) observed maximum heterosis over better parent for the 

cross 180 × ANI revealing the presence of overdominance. Heterosis for fruit weight 

was also reported by Viswanathan (1973); Joarder et al. (1981); Salehuzzaman 

(1981); Dixit et al. (1982); Singh et al. (1984); Patil and Shinde (1984); Dahiya et al. 

(1984) and Babu and Thrumugrgan (2000). 

Singh et al. (1981) reported good general combiners of female parent for fruit weight 

from crosses of four testers with 15 lines. Ingale and Patil (1997a) reported significant 

SCA effects for fruit weight for the hybrid Surya × Gokak Local from 10 × 10 half 

diallel cross combinations.  
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2.1.3.7 Number of fruits 

Many researchers have reported the heterotic effect and nature of gene action for 

number of fruits per plant in eggplant. A positive correlation of yield with fruit 

number was demonstrated by Odland and Noll (1948), Mishra (1962), Singh and 

Swarup (1971) and Balamohan et al. (1983). Singh et al. (1982) found that 

overdominance played a vital role in controlling the number of fruits per plant with 

parallel outcomes being analyzed by Singh (1984); Gopinath and Madalageri (1986); 

Ingale and Patil (1997b) and Prasath et al. (2000). 

Singh et al. (1981) observed non-additive control for this and non-additive genetic 

control with significant reciprocal differences. Similar result was presented by 

Gopinath and Madalageri (1986). Padmanabham and Jagadish (1996) reported from 

an 8-parent half diallel cross.  

Baha-Eldin et al. (1968b) from a study with parents, F1, F2 and backcrosses of a cross 

between Black Beauty and PI16965 found distinct heterosis. Viswanathan (1973) 

observed 1.57 to 23.43% heterosis over the better parents. Alike outcomes were also 

presented by Lal et al. (1974); Dharmegowda (1977); Hani et al. (1977); Joarder et al. 

(1981); Balamohan et al. (1983); Dahiya et al. (1984); Patil and Shinde (1984); 

Rajput et al. (1984); Singh (1984); Sanguineti et al. (1985); Gopinath and Madalageri 

(1986); Nualsei et al. (1986); Dixit and Gautam (1987); Sawant et al. (1992); Ingale 

and Patil (1997b) and Babu and Thirumurugan (2000).  

Kumar et al. (1996) reported from 7 brinjal lines and their F1 hybrids that the hybrids 

differed significantly for number of fruits per plant and the line SM6 was a good 

general combiner for that character. Dharmegowda et al. (1979) reported from a 9 × 9 

half diallel cross that the variety Arka Kusumakar had the highest number of fruits per 
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plant and good GCA for this character, similar result was also presented by Sawant et 

al. (1992) for Arka Kusumarkar.  

Dixit et al. (1982) reported from an 8 × 8 half diallel cross that extremely important 

variances for GCA and SCA were found for number of fruits per plant and the best 

specific combinations for fruits per plant were Pusa Purple Long × R34 and Pusa 

Kranti × Aushey.  

2.1.3.8 Fruit yield 

Fruit yield is commonly referred as a complex character in eggplant or brinjal 

conditioned by several components - fruit weight, number of fruits, earliness, number 

of branches and plant size. Experimental results suggest any or all the components 

may be important in determining yield heterosis. Odland and Noll (1948); Baha-Eldin 

et al. (1968a, b) and Sanguineti et al. (1985) presented important positive correlation 

of yield with fruits per plant.  

Mishra (1962) and Dharmegowda (1977) described that the fruit number and weight 

are the main reasons to enhancement in yields of hybrids. While Singh and Swarup 

(1971) and Balamohan et al. (1983) stated that heterosis in yield was influenced to 

rise in number of branches, fruit number and length. Similar complexity in yield has 

also been reported in tomato and wheat by Singh et al. (1978). 

The inheritance of fruit yield in eggplant has been studied by many other workers. 

Additive, non-additive and additive dominance including epistatic effects were found 

vital for controlling this complex character. Lal and Pathak (1974) reported that 

additive gene action was involved in governing fruit yield per plant in a 7 × 7 diallel 

cross. Additive variance for yield was also reported by Gill et al. (1976); Dixit et al. 

(1982); Sharma (1985); Verma (1986); Chadha and Sharma (1989) and Saha (1989). 
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Non-additive genetic variances for fruit yield in eggplant were also described by 

numerous workers. From a study of a diallel mating of 7 varieties, Singh et al. 

(1974b) analyzed that non-additive gene action in the F1 and F2 generations controlled 

the yield per plant. Peter and Singh (1976) in 5 × 5 diallel cross observed that fruit 

yield per plant was controlled by both additive and non-additive gene action. Hani et 

al. (1977) ; Vijay et al. (1978) ; Bhutani et al. (1980) ; Dixit et al. (1984) and Dahiya 

et al. (1985) also reported the importance of both additive and non-additive genetic 

effects for fruit yield.  

Overdominance and partial dominance affecting the manifestation of hybrid vigor for 

yield has also been reported. Singh et al. (1982) examined yield per plant and five 

yield components involving 20 parents in a fractional diallel design. Dominance was 

assessed based on mean values for hybrids compared with mean parental values. They 

found that the top five high yielding crosses showed overdominance for fruit yield per 

plant. Dahiya et al. (1984); Patil and Shinde (1984); Rajput et al. (1984) and Gopinath 

and Madalageri (1986) also verified overdominance for fruit yield while Singh (1984) 

stated partial dominance. The importance of epistatic effects for fruit yield was 

reported by Sidhu and Chada (1985); Borikar et al. (1981); Salehuzzaman and Alam 

(1983) and Chaudhary and Malhotra (2000). 

Sanguineti et al. (1985) presented that the mean fruit yield of hybrids from crosses 

among 7 purple-fruited varieties was 38.1% higher than the parental mean owing 

largely to a higher number of fruits per plant. Babu and Thirumurugan (2000) 

reported 35.6% heterosis from crosses of 4 lines and 2 testers, Vijay and Nath (1974) 

reported 81.9% heterosis, Verma et al. (1986) presented 13.0% heterosis in Punjab 

Bahar x Pusa Purple Long over the best parental line and Singh et al. (1982) presented 

140.19% heterosis over the better parent for yield in eggplant. Sing and Kumar (1988) 
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reported that the cross Pusa Purple Cluster × Sel-5 was the finest specific combination 

for yield and the highest heterosis over better parent was observed 162.5%. Heterosis 

for yield in eggplant was also showed by Genchev and Popova (1973); Viswanathan 

(1973); Singh et al. (1974a); Hani et al. (1977); Singh et al. (1978); Singh et al. 

(1979); Bhutani et al. (1980); Cheah et al. (1981); Joarder et al. (1981); Ram et al. 

(1981); Dixit et al. (1982); Balamohan et al. (1983); Kandaswamy et al. (1983); 

Rajput et al. (1984); Singh (1984); Sanguineti et al. (1985); Gopinath and Madalageri 

(1986) and Nualsri et al. (1986).  
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CHAPTER III 

MATERIALS AND METHODS 

 

3.1 Experimental Site 

The experiment was carried out at the experimental farm of Olericulture Division, 

Horticulture Research Centre (HRC), Bangladesh Agricultural Research Institute 

(BARI), Joydebpur, Gazipur from the month of march to September 2019. The 

location of the site is at 24-00
0
N latitude and 90.25

0
E longitude at an elevation of 8.4 

meters from the sea level. 

3.1.1 Climate and Soil 

The experimental site is situated in the sub-tropical climatic zone and characterized by 

heavy rainfall during the months of May to September and scanty rainfall during the 

rest of the year. The average minimum and maximum temperature during the crop 

period were 17.83
0
C and 28.07

0
C, respectively. The mean minimum and maximum 

relative humidity were 71.50% and 94.67%, respectively. The weather data (air 

temperature and humidity) are presented during the study period in Appendix 1. The 

soil of the experimental field was sandy clay loam in texture having a pH around 6.0. 

The soil belongs to the Chita soil series of red brown terrace. The soil was later 

developed for vegetable research purpose by riverbed silt. 
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3.1.2 Plant materials 

In this study, seven parents and 21 cross combination of eggplant (28 treatments) 

were used as experimental materials. 

P1 = SM004 

P2 = SM005 

P3 = SM001 

P4 = SM217 

P5 = SM012 

P6 = SM0018 

P7          =   SM014 

3.1.3 Treatment of the experiment  

The experiment consisted of one factor:  

Factor: Different varieties (7 parents, 21 Hybrids) of Eggplant 

P1  

P2 

P3 

P4 

P5  

P6  

P7  

 P1 x P2 

P1 x P3 

P1 x P4 

P1 x P5 

P1 x P6 

P1 x P7 

P2 x P3 

P2 x P4 

P2 x P5 

P2 x P6 

P2 x P7 

P3 x P4 

P3 x P5 

P3 x P6 

P3 x P7 

P4 x P5 

P4 x P6 

P4 x P7 

P5 x P6 

P5 x P7 

P6 x P7  

The parents were selected on the basis of genetic diversity. The basic seeds of 7 x 7 

half-diallel mating were produced in the research farm of Olericulture Division, HRC, 

BARI, during march to September 2019. 
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3.1.4 Growing plants 

Seeds of the seven selfed parents and their 21 hybrids were sown densely in the 

primary seed bed on 15 February 2019. Nine days after sowing, the young seedlings 

at the cotyledon stage were transplanted the polypot (10x 12cm). Then at the age of 

30 days, seedlings were transplanted in the main experimental plots. 

3.1.5 Design and lay-out of experiment 

The experiment was set up in a randomized complete block design (RCBD) with three 

replications. Twenty-eight genotypes (21 F1’s + 7 parents) of brinjal were considered 

as the 28 treatments of the experiment. The experiment was laid out in RCBD design 

with three replications. The unit plot size was 7.0 x 0.70 m and 10 plants were 

accommodated in a plot with a plant spacing of 70 cm apart in single row maintaining 

a row-to-row distance of 1.2 m with 50 cm drain. Each unit plot contained single row 

accommodating 10 plants where data were collected from randomly selected 5 plants 

leaving 2 border plants. 

3.1.6 Manure and Fertilizer application 

The land was fertilized with cow dung, N, P, K, S, Zn and B @ 10,000 100, 30, 75, 

13, 1.5 and 0.8 kg/ha, respectively. One third of the cow-dung and half of P and full 

of S, Zn and B were applied during final land preparation. Rest of cow-dung and P 

and 1/3 of K were applied as basal in pit. Entire amount of N and rest of K will be 

applied in four equal installments starting from 20 days after transplanting. Rest three 

installments will be applied at vegetative, flowering, and initial fruiting stage. 
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3.1.7 Intercultural Operations 

Weeding and mulching were done followed by top-dressing and irrigation was 

applied at 15 days interval. The insecticide Ripcord (a.i. Cypermethrine) was sprayed 

four times at 15 days interval from first flowering stage. 

3.1.8 Collection of data 

Five plants were selected randomly from each unit plot. Data on the following 

parameters were recorded: 

1. Days to 50% flowering: Number of days required from sowing to first flower 

opening of the 50 % plants of each replication. 

2. Days to first harvest: Number of days required from sowing to first harvest of 

fruits in each replication. 

3. Plant height at first and last harvest (cm): Measured from the soil surface to the 

tip of the tallest branch at first harvest. 

4. Number of primary and secondary branches at last: All the primary and 

secondary branches were counted at final harvesting stage in each of the five selected 

plants and their average value was taken as number of branches per plant  

5. Length of fruit (cm): Fruit length was measured with a slide caliper from the 

neck of the fruit to the bottom of the same from ten representative fruits and their 

average was taken as the length of the fruit. 

6. Fruit diameter (cm): Fruit diameter was measured through the equatorial part of 

the same ten representative fruits by slide calipers and their average was taken as the 

diameter of the fruit. 
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7. Number of fruits per plant: Total number of fruits harvested at different dates 

from the five selected plants was counted. 

8. Individual fruit weight (g): Individual fruit weight in gram was calculated from 

the ten representative fruits. 

9. Yield per plant (kg): Total weight of fruits (kg) per plant was recorded in each of 

five plants and the value yield per plant is the average of five harvests in total. 

10. Yield (t/ha): Calculated from the total yield of a single plot divided by the area of 

the plot in each replication and expressed in t/ha. 

Fruit infestation: Fruit infestation was calculated using the following formula: 

                   (         )     
                         

                      
     

The cumulative plot yield of healthy and infested fruits of 10 harvests transformed 

into healthy yield and total yield per hectare in tons.  

 

3.1.9 Statistical Analysis 

3.1.9.1 Analysis of Variance (ANOVA)  

Data were analyzed by MSTAT software for analysis of mean performances and 

standard error. All the measurable data occupied were subjected to ANOVA. The total 

variances of each character were partitioned into block, genotype and error 

differences. The differences within the classes of effects were tested by F-test.  
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3.1.9.2 Heterosis  

For estimation of heterosis in each character the mean values of the 15 F1' s have been 

compared with better parent (BP) for heterobeltiosis and with mid parent (MP) for 

heterosis over mid parental value. Percent heterosis was calculated as;  

1F BP
H(BP) x100

BP


  

1F MP
H(MP) x100

MP


  

Where, F1=Mean of F1 generation, BP= Mean of better parent, 

MP= Mean of mid parent 

The significant test for heterosis was done by using standard error of the value of 

better parent and mid parent as.  

    (  )        √             

   (  )        √             

Where, MSE = Error mean square, r = Number of replications 
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                                      Plate 1.  A. Seed raising in the pot.  
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CHAPTER IV 

RESULTS AND DISCUSSION 

The experiment was conducted to evaluate the performance of newly crossed 

hybrid materials (21 combinations) along with their parents (7 parents) of yield 

contributing traits using mean performances This chapter comprises the 

presentation and discussion of the findings obtained from the experiment. The 

fruits were harvested when it was time to edible. The data pertaining to eleven 

characters have been presented and statistically analyzed with the possible 

interpretations.  

4.1. PERFORMANCE OF 21 HYBRIDS AND 7 PARENTS OF EGGPLANT 

4.1.1 Days to 50% Flowering 

Days to 50% flowering showed highly significant variation which indicates the 

presence of large variations among the tested genotypes (Appendix II). P4 x P6 

(73.67days) took shortest time for 50% flowering followed by P1 x P6 (74.67days) 

whereas P2 took longest time (95 days) for 50% flowering followed by P1 x P2 

(90.67days). 

4.1.2 Days to First Harvest 

Days to first harvest showed highly significant variation which indicates the presence 

of large variations among the tested genotypes (Appendix II). P1 took shortest time 

for first harvest (46.67days) followed by P1 x P7 (57.67 days) whereas P2 x P3 took 

longest time (87.67 days) for first harvest followed by P2xP5(78.67days). 

 

4.1.3 Number of Primary Branches at Last Harvest  

Number of primary branches at last harvest showed highly significant variation which 

indicates the presence of large variations among the tested genotypes (Appendix II). 

P4 showed highest number of primary branches at last harvest (6.67) followed by P3 
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x P4 (6.07) and P1x P7 (6.03) whereas P5 showed lowest number of primary branches 

at last harvest (3.47). 

4.1.4 Number of Flowers Per Cluster 

Number of flower/ clusters showed highly significant variation which indicates the 

presence of large variations among the tested genotypes (Appendix II). P1 and P7 

showed highest no. of flowers/ cluster (5.33) followed by P1 x P5 (4.33), P4 x P6 

(4.33) and P3 (4.33) whereas P2 x P6 showed lowest no. of flowers/ cluster (1.33) 

followed by P3 x P5 (1.67) and P5 x P6 (1.67). 

4.1.5 Number of Fruits Per Cluster 

Number of fruits/ clusters showed highly significant variation which indicates the 

presence of large variations among the tested genotypes (Table 1). P7 showed highest 

number of fruits per cluster (4.00) followed by P1 x P7 (3.33), P1 (3.33) whereas P1 x 

P2, P2 x P4, P3 x P6, P4 x P5, P5 x P6 showed lowest no. of fruits/ cluster (1.33) 

followed by P1 x P3 (1.67), P1 x P5(1.67), P1 x P6(1.67), P2 x P3(1.67), P2 x 

P5(1.67), P2 x P6(1.67), P6 x P7(1.67) and P3 x P7(1.67). 
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Table 1: Average performance of different characters of 21 hybrids and 7 

parents of eggplant 

 

F1/ Parents Days to 

50% 

flowering 

Days to 

first 

harvest  

Number of 

primary 

branches at 

last harvest 

Number 

of flowers 

per 

cluster 

Number of 

fruits per 

cluster 

P1 x P2 90.67 64.67 4.37 2.33 1.33 

P1 x P3 76.67 65.33 5.37 3.33 1.67 

P1 x P4 76.33 73.67 5.03 2.67 2.33 

P1 x P5 76.00 69.00 4.07 4.33 1.67 

P1 x P6 74.67 65.67 5.17 3.33 1.67 

P1 x P7 84.67 57.67 6.03 3.33 3.33 

P2 x P3 88.67 87.67 4.97 2.67 1.67 

P2 x P4 87.67 73.00 5.03 2.33 1.33 

P2 x P5 89.67 78.67 3.87 2.33 1.67 

P2 x P6 88.33 58.67 4.43 1.33 1.67 

P2 x P7 85.67 70.67 5.57 3.33 3.00 

P3 x P4 75.67 67.67 6.07 3.33 2.33 

P3 x P5 77.67 73.67 4.67 1.67 2.00 

P3 x P6 76.33 71.67 5.17 3.33 1.33 

P3 x P7 76.67 66.67 4.77 3.33 1.67 

P4 x P5 77.33 67.67 5.10 2.33 1.33 

P4 x P6 73.67 66.67 5.27 4.33 2.33 

P4 x P7 77.33 64.67 4.50 2.67 2.33 

P5 x P6 76.67 64.67 4.67 1.67 1.33 

P5 x P7 76.67 66.33 5.03 2.33 2.33 

P6 x P7 75.67 60.33 4.13 2.67 1.67 

P1 87.67 46.67 5.53 5.33 3.33 

P2 95.00 66.67 4.47 3.33 3.00 

P3 84.33 67.00 5.47 4.33 2.67 

P4 75.67 65.33 6.67 3.00 2.67 

P5 76.67 64.00 3.47 3.33 3.00 

P6 77.67 67.00 5.40 3.33 2.33 

P7 78.33 64.33 4.67 5.33 4.00 

SE 1.056 1.23 0.197 0.328 0.263 
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4.1.6 Fruit Set (%) 

% Fruit set showed highly significant variation which indicates the presence of large 

variations among the tested genotypes (Appendix II). P2 x P4 showed highest % fruit 

set (97.67) followed by P2 x P5 (81.00) whereas P4 x P5 showed lowest % fruit set 

(20.33) followed by P3 x P5 (25.00), P3 x P6 (25.00), P1 x P3 (25.33), P1 x P4 

(25.33), P5 x P6 (25.33). 

 

4.1.7 Individual fruit weight (g) 

Individual fruit weight showed highly significant variation which indicates the 

presence of large variations among the tested genotypes (Appendix II). P2 showed 

highest individual fruit weight (445.00) followed by P2 x P6 (401.33) whereas P3 

showed lowest individual fruit weight (65.33) followed by P1 x P3 (75.33), P3 x P7 

(77.67). 

 

4.1.8 Fruit Length (cm) 

Fruit length showed highly significant variation which indicates the presence of large 

variations among the tested genotypes (Appendix II). P3 x P4 showed longest fruit 

length (26.67) followed by P4 (24.33), P3 (23.00) and P7 (23.00) whereas P5 showed 

shortest fruit length (7.33) followed by P6 (7.67). 

4.1.9 Fruit Diameter (cm) 

Fruit diameter showed highly significant variation which indicates the presence of 

large variations among the tested genotypes (Appendix II). P2 showed longest fruit 

diameter (11.67) followed by P2 x P6 (9.73) whereas P3 showed shortest fruit 

diameter (2.70) followed by P3x P4 (2.73). 
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4.1.10 Number of Fruits Per Plant 

Number of fruits per plant showed highly significant variation which indicates the 

presence of large variations among the tested genotypes (Appendix II). P3 x P7 

showed highest number of fruits per plant (39.67) followed by P1x P7 (38.30) and 

P1x P3 (37.67) whereas P2 showed lowest no. of fruits per plant (6.40) followed by 

P2 x P6 (7.37). 

4.1.11 Yield Per Plant 

Yield/plant showed highly significant variation which indicates the presence of large 

variations among the tested genotypes (Appendix II). P1 x P6 showed highest 

yield/plant (4.10) followed by P4 x P5 (4.03), P2 x P5 (4.02), P5 x P6 (3.77) and P4 x 

P6 (3.74) whereas P3 showed lowest yield per plant (1.93) followed by P2 (2.44) and 

P1 (2.47). 
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Table 1 (cont’d). 

F1/ 

Parents 

% Fruit set Individua

l fruit 

weight (g) 

Fruit 

length 

(cm) 

Fruit 

diamete

r (cm) 

No. of 

fruits per 

plant 

Yield/ 

plant 

(kg) 

P1 x P2 32.67 169.67 15.33 6.67 22.03 3.67 

P1 x P3 25.33 75.33 18.67 3.10 37.67 2.87 

P1 x P4 25.33 104.67 20.67 3.73 33.93 3.57 

P1 x P5 49.67 127.33 14.00 5.27 27.83 3.54 

P1 x P6 25.67 145.33 13.33 6.07 29.10 4.10 

P1 x P7 80.67 99.33 19.67 3.67 38.30 3.67 

P2 x P3 32.67 191.67 17.67 5.53 17.33 3.27 

P2 x P4 97.67 225.67 18.33 6.10 15.77 3.44 

P2 x P5 81.00 287.00 9.67 8.73 14.73 4.02 

P2 x P6 26.00 401.33 10.00 9.73 7.37 2.83 

P2 x P7 25.67 203.00 14.67 6.97 18.17 3.73 

P3 x P4 50.33 80.67 26.67 2.73 33.13 2.70 

P3 x P5 25.00 101.33 16.33 4.03 30.27 3.08 

P3 x P6 25.00 120.67 15.33 4.57 27.67 3.40 

P3 x P7 33.33 77.67 20.67 2.87 39.67 3.06 

P4 x P5 20.33 150.00 17.67 4.97 26.33 4.03 

P4 x P6 40.67 174.67 15.67 5.47 20.87 3.74 

P4 x P7 50.33 91.67 20.67 3.23 31.27 2.87 

P5 x P6 25.33 200.67 10.67 7.47 18.33 3.77 

P5 x P7 33.33 99.33 19.33 3.83 27.27 3.67 

P6 x P7 60.33 140.33 13.67 5.13 26.33 3.66 

P1 77.67 87.67 13.67 4.33 25.57 2.47 

P2 78.67 445.00 9.00 11.67 6.40 2.44 

P3 52.33 65.33 23.00 2.70 30.73 1.93 

P4 64.33 93.67 24.33 4.67 26.43 2.57 

P5 52.33 215.67 7.33 7.00 13.50 2.84 

P6 34.33 215.00 7.67 8.33 13.33 2.87 

P7 77.67 90.33 23.00 3.80 31.33 2.76 

SE 1.557 1.26 0.863 0.304 0.703 0.054 
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P1×P7 
P2×P3 

Plate 2a: performance of different hybrids of eggplant 

 

 



34 

 

 

P2×P4                                                                                   P2×P5 

 

P2×P6                                                      P2×P7 

P3×P4                                                    P3×P6 

Plate 2b: performance of different hybrids of eggplant 
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P3×P7                                                                      P4×P6 

       
P4×P7                                                                                 P5×P7 

 

                                       

 

 

 

 

 

 

P6×P7 

Plate 2c: performance of different hybrids of eggplant 
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4.2 STUDY OF HETEROSIS OF 21 CROSS COMBINATION OF EGGPLANT 

The analysis of variance for genotypes i.e., parents and crosses showed significant 

difference for all the characters studied. The estimates of percent heterosis observed in 

F1 high generation over better parents and mid parents are presented through Table 2.  

 

4.2.1 Days to 50% Flowering 

Out of 21 cross combinations, negative mid parent heterosis was found in 15 crosses. 

Among them, 9 showed significant and negative mid parent heterosis for the character 

expressing days to 50% flowering. The estimates of mid parent heterosis ranged from 

-10.85 to 4.47 percent. The highest significant positive heterotic response was 

discovered in the hybrid P2 x P5 (4.47 %) followed by P2 x P4 (2.73 %) while the 

lowest significant negative heterotic response was observed in the hybrid P1x P3 (-

10.85 %) followed by P1 x P6 (-9.68%) for days to 50% flowering. 

 Among the 21 cross combinations, negative better parent heterosis was found in 7 

crosses. Among them, only 2 showed significant negative better parent heterosis. The 

estimates of better parent heterosis ranged from -9.09   to 16.96 percent. The highest 

significant positive heterotic response was observed in the hybrid P2 x P5 (16.96%) 

while the lowest significant heterotic response was observed in the hybrid P1x P3 (-

9.09%) followed by P1 x P6 (-3.86%) for days to 50% flowering. 

 

4.2.2 Days to first harvest 

Among 21 cross combinations, negative mid parent heterosis was found in 4 crosses. 

Among them, 2 showed highly significant negative mid parent heterosis for the 

character expressing days to first harvest. The estimates of mid parent heterosis 

ranged from -12.22   to 31.55 percent. The highest significant positive heterotic 
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response was observed in the hybrid P1 x P4 (31.55 %) followed by P2xP3 (31.17%) 

while the lowest significant negative heterotic response was observed in the hybrid 

P2x P6 (-12.22 %) followed by P6 x P7 (-8.12%) for days to first harvest. Out of 21 

cross combinations, negative better parent heterosis was observed in 2 crosses. 

Among them, only 1 showed highly significant negative better parent heterosis. The 

estimates of better parent heterosis ranged from -12.00   to 57.86 percent. The highest 

significant positive heterotic response was observed in the hybrid P1 x P4 (57.86 %) 

followed by P1 x P5 (47.86 %) while the lowest significant heterotic response was 

observed in the hybrid P2x P6 (-12.00%) for days to first harvest. 

4.2.3 Number of Primary Branches at Last Harvest 

Out of 21 cross combinations, highly significant negative mid parent heterosis was 

observed in 13 crosses for the character expressing primary branches at last harvest. 

The estimates of mid parent heterosis ranged from -20.59 to 23.77 percent. The 

highest significant positive heterotic response for no. of primary branches at last 

harvest was observed in the hybrid P5 x P7 (23.77 %) followed by P2x P7 (21.90%) 

while the lowest significant negative heterotic response was found in the hybrid P4X 

P7 (-20.59 %) followed by P6 X P7 (-17.88%) for no. of primary branches at last 

harvest. Choudhary and Mishra (1988) reported negative to positive range of 

heterobeltiosis for this character while Singh et al. (1988), Chadha and Sidhu (1982), 

Patil and Shinde (1994) and Sidhu and Chadha (1985) showed it in positive direction 

for this trait. 

Among the 21 cross combinations, highly significant negative better parent heterosis 

was observed in 18 crosses. The estimates of better parent heterosis ranged from -

32.50   to 19.29 percent. The highest significant positive heterotic response for no. of 

primary branches at last harvest was observed in the hybrid P2 x P7 (19.29 %) 
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followed by P1x P7 (9.04%) while the lowest significant negative heterotic response 

was observed in the hybrid P4X P7 (-32.50 %) followed by P1 X P5 (-26.51%) for no. 

of primary branches at last harvest. 

Table 2: Parental heterosis over mid parent and better parent for different 

characters of 21 crosses in eggplant 

 

Crosses Days to 50% 

flowering 

Days to first harvest  Number of primary 

branches at last 

harvest 

Mid 

parent 

(%) 

Better 

parent 

(%) 

Mid 

parent 

(%) 

Better 

parent 

(%) 

Mid 

parent 

(%) 

Better 

parent 

(%) 

P1 x P2 -0.73 3.42* 14.12** 38.57** -12.67** -21.08** 

P1 x P3 -10.85** -9.09** 14.96** 40.00** -2.42** -3.01** 

P1 x P4 -6.53** 0.88 31.55** 57.86** -17.49** -24.50** 

P1 x P5 -7.51** -0.87 24.70** 47.86** -9.63** -26.51** 

P1 x P6 -9.68** -3.86** 15.54** 40.71** -5.49** -6.63** 

P1 x P7 2.01 8.09** 3.90* 23.57** 18.30** 9.04** 

P2 x P3 -1.12 5.14** 31.17** 31.50** 0.00 -9.15** 

P2 x P4 2.73 15.86** 10.61** 11.73** -9.58** -24.50** 

P2 x P5 4.47** 16.96** 20.41** 22.92** -2.52** -13.43** 

P2 x P6 2.32 13.73** -12.22** -12.00** -10.14** -17.90** 

P2 x P7 -1.15 9.36** 7.89** 9.84** 21.90** 19.29** 

P3 x P4 -5.42** 0.00 2.27 3.57* 0.00 -9.00** 

P3 x P5 -3.52* 1.30 12.47** 15.10** 4.48** -14.63** 

P3 x P6 -5.76** -1.72 6.97** 6.97** -4.91** -5.49** 

P3 x P7 -5.74** -2.13 1.52 3.63* -5.92** -12.80** 

P4 x P5 1.53 2.20 4.64* 5.73** 0.66* -23.50** 

P4 x P6 -3.91* -2.64 0.76 2.04 -12.71** -21.00** 

P4 x P7 0.43 2.20 -0.26 0.52 -20.59** -32.50** 

P5 x P6 -0.65 0.00 -1.27 1.04 5.26** -13.58** 

P5 x P7 -1.08 0.00 3.38 3.65* 23.77** 7.86** 

P6 x P7 -2.99 -2.58 -8.12** -6.22 -17.88** -23.46** 

SE 1.494 1.294 1.740 1.507 0.279 0.242 

LSD 

(0.05) 

3.066 2.655 3.571 3.093 0.573 0.497 

LSD 

(0.01) 

4.140 3.586 4.822 4.176 0.774 0.670 

*  Significant at 5% level 

** Significant at 1% level 
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4.2.4 Number of Flowers Per Cluster 

Among the 21 cross combinations, 19 showed highly significant negative mid parent 

heterosis for the character expressing no. of flowers/ cluster except two crosses. Non-

significant better parent heterosis in the hybrid P1 x P5 (0.00 %) and highly 

significant positive better parent heterosis in the hybrid P4 x P6 (36.84) were found. 

The estimates of mid parent heterosis ranged from -60.00 to 36.84 percent. The 

highest significant positive heterotic response was found in the hybrid P4 x P6 (36.84 

%) and lowest significant negative heterotic response was found in the hybrid P2 x P6 

(-60.00 %) for number of flowers/ clusters. 

Out of 21 cross combinations, 19 showed highly significant negative better parent 

heterosis except two crosses. Non-significant better parent heterosis in hybrid P2 x P7 

(0.00 %) and highly significant positive better parent heterosis in hybrid P4 x P6 

(30.00%) were observed. The estimates of better parent heterosis ranged from -61.54 

to 30.00 percent. The highest significant positive heterotic response was observed in 

the hybrid P4 x P6 (30.00 %) and lowest significant negative heterotic response was 

observed in the hybrid P3 x P5 (-61.54 %) for number of flowers per cluster. 

4.2.5 Number of fruits per cluster 

Among the 21 cross combinations, highly significant negative mid parent heterosis 

was observed in all crosses for the character expressing no. of fruits/ cluster. The 

estimates of mid parent heterosis ranged from -57.89   to   -6.67   percent. The highest 

significant negative heterotic response was found in the hybrid P4 x P6 (-6.67 %) 

followed by P1x P7 (-9.09 %) while the lowest significant negative heterotic response 

was observed in the hybrid P1 x P2 (-57.89 %) followed by P2x P4 (-52.94%) for 

number of fruits per cluster. 



40 

 

Out of 21 cross combinations, highly significant negative better parent heterosis was 

found in all crosses. The estimates of better parent heterosis ranged from -60.00   to   -

12.50   percent. The highest significant negative heterotic response for no. of fruits/ 

cluster was observed in the hybrid P3 x P4 (-12.50 %) and P4x P6 (-12.50 %) while 

the lowest significant negative heterotic response was observed in the hybrid P1 x P2 

(-60.00 %) followed by P1x P3 (-50.00%) and P1x P5 (-50.00%) for number of fruits 

per cluster. 

                  

Table 2 (cont’d). 
 

Crosses No. of flower/ cluster No. of fruits/ cluster 

Mid 

 Parent 

 (%) 

Better  

Parent 

 (%) 

Mid  

Parent 

 (%) 

Better 

 Parent 

(%) 

P1 x P2 -46.15** -56.25** -57.89** -60.00** 

P1 x P3 -31.03** -37.50** -44.44** -50.00** 

P1 x P4 -36.00** -50.00** -22.22** -30.00** 

P1 x P5 0.00 -18.75** -47.37** -50.00** 

P1 x P6 -23.08** -37.50** -41.18** -50.00** 

P1 x P7 -37.50** -37.50** -9.09** -16.67** 

P2 x P3 -30.43** -38.46** -41.18** -44.44** 

P2 x P4 -26.32** -30.00** -52.94** -55.56** 

P2 x P5 -30.00** -30.00** -44.44** -44.44** 

P2 x P6 -60.00** -60.00** -37.50** -44.44** 

P2 x P7 -23.08** 0.00 -14.29** -25.00** 

P3 x P4 -9.09** -23.08** -12.50** -12.50** 

P3 x P5 -56.52** -61.54** -29.41** -33.33** 

P3 x P6 -13.04** -23.08** -46.67** -42.86** 

P3 x P7 -31.03** -37.50** -50.00** -58.33** 

P4 x P5 -26.32** -30.00** -52.94** -55.56** 

P4 x P6 36.84** 30.00** -6.67** -12.50** 

P4 x P7 -36.00** -50.00** -30.00** -41.67** 

P5 x P6 -50.00** -50.00** -50.00** -55.56** 

P5 x P7 -46.15** -56.25** -33.33** -41.67** 

P6 x P7 -38.46** -50.00** -47.37** -58.33** 

SE 0.464 0.402 0.373 0.323 

LSD (0.05) 0.952 0.824 0.765 0.663 

LSD (0.01) 1.285 1.113 1.033 0.895 

*  Significant at 5% level 

** Significant at 1% level 
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4.2.6 Fruit percent 

Out of 21 cross combinations, 17 showed highly significant negative mid parent 

heterosis for the character indicating % fruit set. The estimates of mid parent heterosis 

ranged from -67.16 to 36.60    percent. The highest significant positive heterotic 

response was observed in the hybrid P2 x P4 (36.60%) followed by P2 x P5 (23.66%) 

and the lowest significant negative heterotic response was observed in the hybrid P2 x 

P7 (-67.16 %) followed by P4x P5 (-65.14) for % fruit set. 

Among the 21 cross combinations, 18 showed highly significant negative better 

parent heterosis. The estimates of better parent heterosis ranged from -68.39   to 24.15 

percent. The highest significant positive heterotic response was observed in the hybrid 

P2 x P4 (24.15%) and the lowest significant negative heterotic response was observed 

in the hybrid P4 x P5 (-68.39 %) followed by P1 x P3 (-67.38%) and P1 x P4 (-67.38 

%) for % fruit set. 

4.2.7 Individual Fruit Weight  

Out of 21 cross combinations, 16 showed negative mid parent heterosis. Among them, 

13 showed highly significant negative mid parent heterosis for the character 

expressing individual fruit weight (g). The estimates of mid parent heterosis ranged 

from -36.30 to 21.62 percent. The highest significant positive heterotic response was 

discovered in the hybrid P2 x P6 (21.62%) followed by P1 x P4 (15.44%) and lowest 

significant negative heterotic response was found in the hybrid P1 x P2 (-36.30 %) 

followed by P5 x P7 (-35.08 %) for individual fruit weight. 

Out of 21 cross combinations, 19 showed negative better parent heterosis. Among 

them, 18     showed highly significant negative better parent heterosis. The estimates 

of better parent heterosis ranged from -61.87 to 11.74 percent. The highest significant 

positive heterotic response was observed in the hybrid P1 x P4 (11.74 %) followed by 
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P1 x P7 (9.96 %) and lowest significant negative heterotic response was observed in 

the hybrid P1 x P2 (-61.87 %) followed by P2 x P3 (-56.93 %) for individual fruit 

weight (g). Better parent heterosis for fruit weight (g)was also reported by Dahiya et 

al. (1984) and Patil and Shinde (1984). 

Table 2 (cont’d). 

Crosses % Fruit set Individual fruit weight  

Mid 

 Parent 

(%) 

Better 

 Parent 

(%) 

Mid  

Parent 

(%) 

Better 

 Parent 

(%) 

P1 x P2 -58.21** -58.47** -36.30** -61.87** 

P1 x P3 -61.03** -67.38** -1.53 -14.07** 

P1 x P4 -64.32** -67.38** 15.44** 11.74** 

P1 x P5 -23.59** -36.05** -16.04** -40.96** 

P1 x P6 -54.17** -66.95** -3.96* -32.40** 

P1 x P7 3.86 3.86** 11.61** 9.96** 

P2 x P3 -50.13** -58.47** -24.89** -56.93** 

P2 x P4 36.60** 24.15** -16.21** -49.29** 

P2 x P5 23.66** 2.97 -13.12** -35.51** 

P2 x P6 -53.98** -66.95** 21.62** -9.81** 

P2 x P7 -67.16** -67.37** -24.16** -54.38** 

P3 x P4 -13.71** -21.76** 1.47 -13.88** 

P3 x P5 -52.23** -52.23** -27.88** -53.01** 

P3 x P6 -42.31** -52.23** -13.91** -43.88** 

P3 x P7 -48.72** -57.08** -0.21 -14.02** 

P4 x P5 -65.14** -68.39** -3.02 -30.45** 

P4 x P6 -17.57** -36.79** 13.17** -18.76** 

P4 x P7 -29.11** -35.19** -0.36 -2.14 

P5 x P6 -41.54** -51.59** -6.81** -6.96** 

P5 x P7 -48.72** -57.08** -35.08** -53.94** 

P6 x P7 7.74** -22.32** -8.08** -34.73** 

SE 2.203 1.908 1.789 1.549 

LSD (0.05) 4.521 3.915 3.671 3.179 

LSD (0.01) 6.105 5.287 4.957 4.293 

*  Significant at 5% level 

** Significant at 1% level 

 

 

4.2.8 Fruit Length  

Out of 21 cross combinations, negative mid parent heterosis is found in 5 crosses. 

Among them, 4 showed highly significant negative mid parent heterosis for the 
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character indicating fruit length. The estimates of mid parent heterosis ranged from -

12.68 to 42.22 percent. The highest significant positive heterotic response was 

observed in the hybrid P5 x P6 (42.22%) followed by P1 x P2 (35.29%) and lowest 

significant negative heterotic response was observed in the hybrid P4 x P7 (-12.68 %) 

followed by P6 x P7 (-10.87 %) for fruit length. Significant positive heterosis for fruit 

length in brinjal was observed by Kakizaki (1931); Mishra (1961); Thakur et al. 

(1968); Lal et al. (1974); Singh et al. (1974,1978); Dahiya et al. (1984); Patil and 

Shinde (1984); Rajput et al. (1984). 

Out of 21 cross combinations, significant negative better parent heterosis was 

observed in 15 crosses. The estimates of better parent heterosis ranged from -40.58 to 

39.13    percent. The highest significant positive heterotic response was found in the 

hybrid P5 x P6 (39.13%) followed by P1 x P2 (12.20%) and lowest significant 

negative heterotic response was observed in the hybrid P6 x P7 (-40.58 %) followed 

by P2 x P7 (-36.23 %) for fruit length. 

4.2.9 Fruit Diameter  

Out of 21 cross combinations, all showed highly significant negative mid parent 

heterosis for the character expressing fruit diameter. The estimates of mid parent 

heterosis ranged from -29.01 to -2.61    percent. The highest significant negative 

heterotic response was observed in the hybrid P5 x P6 (-2.61%) followed by P2 x P6 

(-2.67%) and lowest significant negative heterotic response was discovered in the 

hybrid P5 x P7 (-29.01%) followed by P3 x P4 (-25.79 %) for fruit diameter. 

Among the 21 cross combinations, all showed highly significant negative better 

parent heterosis. The estimates of better parent heterosis ranged from -52.57   to -

10.40 percent. The highest significant negative heterotic response was observed in the 

hybrid P5 x P6 (-10.40%) followed by P1 x P7 (-15.38%) and lowest significant 
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negative heterotic response was observed in the hybrid P2 x P3 (-52.57 %) followed 

by P2 x P4 (-47.71 %) for fruit diameter. 

Table 2 (cont’d). 

Crosses Fruit length  Fruit diameter  

Mid  

Parent 

(%) 

Better 

parent 

(%) 

Mid 

 Parent 

(%) 

Better 

parent 

(%) 

P1 x P2 35.29** 12.20** -16.67** -42.86** 

P1 x P3 1.82 -18.84** -11.85** -28.46** 

P1 x P4 8.77** -15.07** -17.04** -20.00** 

P1 x P5 33.33** 2.44* -7.06** -24.76** 

P1 x P6 25.00** -2.44* -4.21** -27.20** 

P1 x P7 7.27** -14.49** -9.84** -15.38** 

P2 x P3 10.42** -23.19** -22.97** -52.57** 

P2 x P4 10.00** -24.66** -25.31** -47.71** 

P2 x P5 18.37** 7.41** -6.43** -25.14** 

P2 x P6 20.00** 11.11** -2.67** -16.57** 

P2 x P7 -8.33** -36.23** -9.91** -40.29** 

P3 x P4 12.68** 9.59** -25.79** -41.43** 

P3 x P5 7.69** -28.99** -16.84** -42.38** 

P3 x P6 0.00 -33.33** -17.22** -45.20** 

P3 x P7 -10.14** -10.14** -11.79** -24.56** 

P4 x P5 11.58** -27.40** -14.86** -29.05** 

P4 x P6 -2.08 -35.62** -15.90** -34.40** 

P4 x P7 -12.68** -15.07** -23.62** -30.71** 

P5 x P6 42.22** 39.13** -2.61** -10.40** 

P5 x P7 27.47** -15.94** -29.01** -45.24** 

P6 x P7 -10.87** -40.58** -15.38** -38.40** 

SE 1.221 1.057 0.431 0.373 

LSD 

(0.05) 

2.505 2.169 0.883 0.765 

LSD 

(0.01) 

3.382 2.929 1.193 1.033 

*  Significant at 5% level 

** Significant at 1% level 

 

 

4.2.10 Number of Fruits Per Plant 

Among the 21 cross combinations, 4 showed highly significant negative mid parent 

heterosis for the character expressing no. of fruits per plant. The estimates of mid 

parent heterosis ranged from-25.34    to   49.61   percent. The highest significant 
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positive heterotic response was observed in the hybrid P1 x P6 (49.61%) followed by 

P2 x P5 (48.07%) and lowest significant negative heterotic response was observed in 

the hybrid P2 x P6 (-25.34 %) followed by P2 x P3 (-6.64 %) for no. of fruits per 

plant.  Vijay and Nath, Bhutani et al., Patel, Kalloo et al., Kapadia, Ingale and Patil, 

Kumar et al., Jha and Patel reported negative to positive range of heterobeltiosis for 

this trait. 

Out of 21 cross combinations, 12 showed negative better parent heterosis. Among 

them, 9 showed highly significant negative better parent heterosis. The estimates of 

better parent heterosis ranged from -44.75 to 35.80   percent. The highest significant 

positive heterotic response was observed in the hybrid P5 x P6 (35.80%) followed by 

P1 x P4 (28.37%) and lowest significant negative heterotic response was observed in 

the hybrid P2 x P6 (-44.75%) followed by P2 x P3 (-43.60 %) for no. of fruits per 

plant. 

4.2.11 Yield Per Plant 

Yield is a complex character and is the last product of various basic yield 

components. Out of 21 cross combinations, highly significant positive mid parent 

heterosis was found in all crosses. The estimates of mid parent heterosis ranged from 

6.72 to 53.75 percent. The highest significant positive heterotic response was 

discovered in the hybrid P1 x P6 (53.75%) followed by P2 x P5 (51.95%) and lowest 

significant positive heterotic response was found in the hybrid P2 x P6 (6.72 %) 

followed by P4 x P7 (7.70 %) for yield/plant. Bhakta et al. (2009) showed significant 

positive heterosis for fruit yield per plant. 

Out of 21 cross combinations, highly significant positive better parent heterosis was 

found in all crosses except one. Highly significant negative better parent heterosis was 

found in hybrid P2 x P6. The estimates of better parent heterosis ranged from -1.16 to 
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48.65    percent. The highest significant positive heterotic response was observed in 

the hybrid P1 x P2 (48.65%) followed by P1 x P6 (43.02%) and lowest significant 

negative heterotic response was observed in the hybrid P2 x P6 (-1.16%) for 

yield/plant. 

The higher magnitude of heterobeltiosis (better parent heterosis) and relative heterosis 

(mid parent heterosis) in almost all crosses indicated the presence of over-dominance, 

which suggested that exploitation of heterosis through heterosis breeding may prove 

to be effective for the improvement at a greater extent of the fruit yield per plant. 

Table 2 (cont’d). 

Crosses No. of fruits per plant Yield/plant 

Mid 

parent  

(%) 

Better 

parent 

 (%) 

Mid 

Parent 

(%) 

Better 

parent 

 (%) 

P1 x P2 37.85** -13.82** 49.36** 48.65** 

P1 x P3 33.81** 22.56** 30.30** 16.22** 

P1 x P4 30.51** 28.37** 41.72** 38.96** 

P1 x P5 42.49** 8.87** 33.21** 24.38** 

P1 x P6 49.61** 13.82** 53.75** 43.02** 

P1 x P7 34.62** 22.23** 40.40** 33.01** 

P2 x P3 -6.64** -43.60** 49.28** 33.70** 

P2 x P4 -3.96** -40.35** 37.33** 34.03** 

P2 x P5 48.07** 9.14** 51.95** 41.27** 

P2 x P6 -25.34** -44.75** 6.72** -1.16** 

P2 x P7 -3.71** -42.02** 43.59** 35.43** 

P3 x P4 15.92** 7.81** 20.00** 5.19** 

P3 x P5 36.85** -1.52 29.10** 8.44** 

P3 x P6 25.57** -9.98** 41.67** 18.60** 

P3 x P7 27.82** 26.60** 30.35** 10.88** 

P4 x P5 31.89** -0.38 48.98** 41.74** 

P4 x P6 4.95** -21.06** 37.79** 30.58** 

P4 x P7 8.25** -0.21 7.70** 3.99** 

P5 x P6 36.65** 35.80** 31.93** 31.40** 

P5 x P7 21.64** -12.98** 30.95** 28.96** 

P6 x P7 17.91** -15.96** 30.05** 27.56** 

SE 0.995 0.861 0.078 0.067 

LSD (0.05) 2.041 1.768 0.159 0.138 

LSD (0.01) 2.756 2.387 0.215 0.186 

*  Significant at 5% level 

** Significant at 1% level 
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CHAHTER V 

SUMMARY AND CONCLUSION 

The experiment was conducted to estimate the heterosis and performance of eggplant 

during the summer season of 2019 at the experimental field of Olericulture Division, 

Horticultural Research Center (HRC), Bangladesh Agricultural Research Institute 

(BARI), Gazipur, Bangladesh. The field performance and heterotic effect for different 

parameters were exhibited in twenty-one eggplant cross combination involving seven 

parents. 

Highly significant variations were observed among all the characters indicating that 

there were variations among all genotypes. 

The hybrid P4 x P6 (73.67days) took shortest time for 50% flowering followed by P1 

x P6 (74.67days). The parent P1 took shortest time for first harvest (46.67days) 

followed by P1 x P7 (57.67 days). The parent P4 showed highest no. of primary 

branches at last harvest (6.67) followed by P3 x P4 (6.07) and P1x P7 (6.03). The 

parents P1 and P7 showed highest no. of flowers/ cluster (5.33) followed by P1 x P5 

(4.33), P4 x P6 (4.33) and P3 (4.33). The parent P7 showed highest no. of fruits / 

cluster (4.00) followed by P1 x P7 (3.33), P1 (3.33). The hybrid P2 x P4 showed 

highest % fruit set (97.67) followed by P2 x P5 (81.00). The parent P2 showed highest 

individual fruit weight (445.00g) followed by P2 x P6 (401.33g). The hybrid P3 x P4 

showed longest fruit length (26.67cm) followed by P4 (24.33cm), P3 (23.00cm) and 

P7 (23.00cm). The parent P2 showed longest fruit diameter (11.67cm) followed by P2 

x P6 (9.73cm) whereas P3 showed shortest fruit diameter (2.70cm) followed by P3x 

P4 (2.73cm). The hybrid P3 x P7 showed highest no. of fruits per plant (39.67) 

followed by P1x P7 (38.30) and P1x P3 (37.67). Thehybrid P1 x P6 showed highest 

yield/plant (4.10kg) followed by P4 x P5 (4.03kg), P2 x P5 (4.02kg), P5 x P6 (3.77kg) 
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and P4 x P6 (3.74kg). These hybrids may be selected for further trial. The 

hybridization programme should be continued and more advanced lines should be 

incorporated in the programme to find out more promising hybrid. 

The highest significant positive heterobeltiosis for days to 50% flowering was 

observed in the hybrid P2 x P5 (16.96%), days to first harvest was observed in the 

hybrid P1 x P4 (57.86 %) followed by P1 x P5 (47.86 %), no. of primary branches at 

last harvest was observed in the hybrid P2 x P7 (19.29 %) followed by P1x P7 

(9.04%), no. of flowers/cluster was observed in the hybrid P4 x P6 (30.00 %), 

The highest significant positive heterobeltiosis for %fruit set was observed in the 

hybrid P2 x P4 (24.15%), individual fruit weight was observed in the hybrid P1 x P4 

(11.74 %) followed by P1 x P7 (9.96 %), fruit length was found in the hybrid P5 x P6 

(39.13%) followed by P1 x P2 (12.20%), no. of fruits/plant was observed in the 

hybrid P5 x P6 (35.80%) followed by P1 x P4 (28.37%) and yield per plant was 

observed in the hybrid P1 x P2 (48.65%) followed by P1 x P6 (43.02%).The highest 

significant positive relative heterosis for days to 50% flowering was discovered in the 

hybrid P2 x P5 (4.47 %) followed by P2 x P4 (2.73 %), days to first harvest was 

observed in the hybrid P1 x P4 (31.55 %) followed by P2xP3 (31.17%), no. of 

primary branches at last harvest was observed in the hybrid P5 x P7 (23.77 %) 

followed by P2x P7 (21.90%), no. of flowers/cluster was found in the hybrid P4 x P6 

(36.84 %), %fruit set was observed in the hybrid P2 x P4 (36.60%) followed by P2 x 

P5 (23.66%), fruit weight was discovered in the hybrid P2 x P6 (21.62%) followed by 

P1 x P4 (15.44%), fruit length was observed in the hybrid P5 x P6 (42.22%) followed 

by P1 x P2 (35.29%), no. of fruits/plant was observed in the hybrid P1 x P6 (49.61%) 

followed by P2 x P5 (48.07%), yield/plant was discovered in the hybrid P1 x P6 

(53.75%) followed by P2 x P5 (51.95%). 
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Above the discussion we concluded that the crosses P1 x P6, P4 x P5, P2 x P5, P5 x 

P6 exhibited highest yield/plant. The crosses P1 x P6, P2 x P5, P1 x P4 exhibited 

significant positive heterosis. 

These finding along with other information on heterosis in eggplant are expected to 

help a plant breeder to plan an effective hybrid variety development programmed of 

eggplant in Bangladesh condition. The information may also help a plant breeder of 

the similar tropical environment in the others parts of the world.  
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APPENDICES 

Appendix I. Map showing the experimental site under study 

 

 

 

 

 

=Experimental site 
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Appendix II: Analysis of variance for genotypes (Parent and crosses) in eggplant 

 

Source of 

variance 

Df Mean sum of Square 

Days to 

50% 

flowering 

Days to 

first 

harvest 

(cm) 

No. of 

primary 

branches 

at last 

harvest 

No. of 

flower/ 

cluster 

No. of 

fruits/ 

cluster 

% Fruit 

set 

Replication 2 180.25 83.01 0.65 1.29 2.04 270.51 

Genotype 27 111.85** 153.69** 1.46** 2.89** 1.59** 1524.77** 

Error 54 3.35 4.54 0.12 0.32 0.21 7.28 

CV (%)  2.27 3.18 6.90 18.28 20.96 5.79 

** Significant at 1% level 

 

Table 1 (cont’d). 

Source of 

variance 

Df Mean sum of Square 

Individual 

fruit weight 

(g) 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

No. of 

fruits per 

plant 

Yield/plant 

(kg) 

Replication 2 209.00 60.33 1.61 90.82 0.21 

Genotype 27 26264.90** 78.84** 15.08** 241.11** 0.94** 

Error 54 4.80 2.23 0.28 1.48 0.01 

CV (%)  1.36 9.17 9.69 4.94 2.94 

** Significant at 1% level 
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Appendix III: Leaf colour, Stem colour, Spine on calys, of 21 hybrids and 7 

parents in eggplant 

F1/ Parents Leaf colour Stem colour Spine on calys 

P1 x P2 Deep green Purple green Few 

P1 x P3 Deep green Purple green Intermediate 

P1 x P4 Green Purple green Intermediate 

P1 x P5 Deep green Green Few 

P1 x P6 Deep green Purple green Intermediate 

P1 x P7 Green Green Few 

P2 x P3 Green Green Few 

P2 x P4 Deep green Green Intermediate 

P2 x P5 Deep green Purple green Few 

P2 x P6 Green Green Few 

P2 x P7 Green Purple green Intermediate 

P3 x P4 Deep green Green Intermediate 

P3 x P5 Green Green Intermediate 

P3 x P6 Green Purple green Few 

P3 x P7 Deep green Purple green Few 

P4 x P5 Deep green Green Few 

P4 x P6 Green Green Intermediate 

P4 x P7 Deep green Green Few 

P5 x P6 Green Purple green Intermediate 

P5 x P7 Deep green Green Few 

P6 x P7 Green Purple green Intermediate 

P1 Deep green Purple green Intermediate 

P2 Deep green Green Few 

P3 Green Green Few 

P4 Green Purple green Intermediate 

P5 Deep green Green Intermediate 

P6 Green Purple green Few 

P7 Deep green Purple green Few 
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Appendix IV: Spine on leaf, Spine on stem and Fruit length/ diameter ratio, of 21 

hybrids and 7 parents in eggplant 

F1/ Parents Spine on 

leaf 

Spine on 

stem 

Fruit length/ diameter ratio 

P1 x P2 No Very few Twice as long as broad 

P1 x P3 Very few Very few Several times as long as broad 

P1 x P4 No No Three times as long as broad 

P1 x P5 No Very few Singly longer than broad 

P1 x P6 No No Singly longer than broad 

P1 x P7 Very few Very few Three times as long as broad 

P2 x P3 No No Three times as long as broad 

P2 x P4 No Very few Three times as long as broad 

P2 x P5 No Very few As long as broad 

P2 x P6 No No Broader than long 

P2 x P7 No No Twice as long as broad 

P3 x P4 Very few Very few Several times as long as broad 

P3 x P5 No No Twice as long as broad 

P3 x P6 Very few Very few Twice as long as broad 

P3 x P7 No No Several times as long as broad 

P4 x P5 No No Three times as long as broad 

P4 x P6 No No Three times as long as broad 

P4 x P7 Very few Very few Several times as long as broad 

P5 x P6 No Very few As long as broad 

P5 x P7 No No Three times as long as broad 

P6 x P7 No No Singly longer than broad 

P1 No No Three times as long as broad 

P2 No No Broader than long 

P3 Very few Very few Several times as long as broad 

P4 Very few Very few Several times as long as broad 

P5 No Very few As long as broad 

P6 No No As long as broad 

P7 No No Three times as long as broad 
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Appendix V:  Average weather conditions in Gazipur, Bangladesh in 2019 

 

Month Average 

Temperature (°C) 

Average 

Precipitation(mm) 

Average Humidity 

(%) 

March 32.5 65.8 38 

April 33.7 156.3 42 

May 34.2 339.4 59 

June 32.4 340.4 72 

July 31.8 373.1 72 

August 32.7 316.2 74 

September 31.5 300.3 71 

 

                                                            Source: Metrological Department of Bangladesh 
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Appendix VI: Layout of field experiment in summer season 


