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Abstract 
The extent of genetic variability, heritability, genetic advance and correlations in respect of eight economic characters in 

30 genotypes of brinjal were studied under hot arid environment. The phenotypic and genotypic coefficients of variation 
were high for number of fruits and fruit yield per plant and fruit weight. High heritability estimates along with high genetic 
advance for number of fruits and fruit yield per plant and fruit weight indicated the role of additive gene action. Correlation 
studies revealed that fruit yield per plant was significantly and positively associated with number offruits per plant and fruit 
weight. The genotypeAHB 02, KSB 73, KSB 33, KSB 39 and F

2 
(AHB 04 x PPC)showed high mean performance for fruit yield 

per plant along with earliness trait which can be furthcrtested for direct use as variety or may be c,.sed in breeding programme 
for improving fruit yield. 
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I ntroduction 
Brinjal (So/anum melongena L.) is the most popular 

vegetable and has regional consumer's preferences in the 
country. There is increasing demand of its varieties for 
different culinary purposes. In the arid and semi arid regions 
it is an important rainy-autumn season crop, and also to 
some extent it is taken as a ra110011 and summer crop. A 
wide variation in the form of size, shape, colour, and quality 
of fruits and fruit yield potential is available in the land 
races being grown in these regions. The main reasons might 
be consumer's preferences for specific types ofbrinjal in 
the different localities/communities and diflerent level of 
selection pressure for the maintenance of desirable land 
races/local types in this indigenous crop by the growers 
and tribal community (Samadia, 2004). 

For crop improvement, the information on magnitude 
of genetic variability. heritability and extent of genetic 
advance of the desirable traits is essentially important 
because phenotypic selection depends on the range of 
genetic diversity present in the population. In spite of ils 
commercial significance in the arid and semi arid regions of 
the country, not much has been done for the varietal 
improvement in the brinjal. Hence, an attempt was made to 
assess the genetic variability in the brinjal genotypes so 
as to develop superior genotypes for the environmentally 
stressed areas. 

•corresponding author's E-mail: 
samadiadk@yahoo.com 

Materials and methods 
The study was conducted at Central Institute for Arid 

Horticulture(ICAR). Bikaner (28° N latitude and 73° 18' E 
longitude at an altitude of235 m above mean sea level) in 
the rainy-autumn season of2002-03 under hot arid agro • 
climatic conditions. However, the research work on 
germplasm evaluation (more than I 00) was started frum 
year 2000 but a set of thirty genotypes, of which 25 land 
races collected from parts of Rajasthan and Gujarat under 
NATP on sustainable management of plant bio-diversity 
and five potential genotypes, were employed for the 
analysis. The experiment was laid down in a randomized 
block design with three replications. Thirty-five days old 
seedlings were transplanted at 60 cm x 45 cm spacing in 
rows (20-25 cm deep furrows) of five meters in length 
acc?m'."odating eleven plants for each genotype/ 
replication. The observation were recorded from randomly 
selected five plants for each genotype in each replication 
for days to first harvest after transplanting (DFH, DAT). 
number of fruits per plant (NF/P), fruit weight (FW, g), fruit 
length (FL, cm), fruit diameter (FD, cm), plant height (PH. 
m), number of branches per plant (NB/P) and total fruit 
yield per plant (FY/P, kg). Fruit characters were assessed at 
marketable stage from ten randomly selected fruits. To 
assess the yield potential of the genotype. total number of 
fruits harvested per plant was taken into consideration 
i.e. 120 days of the harvesting period. The data were 
analyzed adopting standard procedures suggested by 
Panse and Sukhatme ( 1985), Burton and De Vane ( 1953), 
Johnson el al. ( 1955), Robinso,i e1 al. (l 949)andAI Jibouri 
el al. ( 1958) using computer packages. 
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Results and discussion tested genotypes, total frui t yield per plant ranged from 

Analysis of variance revealed hi•h ly si•nificant 2.85-8.69 kg with a population mean of5.58 kg. Maximum 
" " genotypic differences for all the eight characters depicting frui t yield per plant was recorded in AHB 02 (8.69 kg) 

greater diversity in the experimental material (land racL-s/ followed by KSB 73 while minimwn in KSB 78. The genotype 

genotypes) under study (Table I and 2). Among the land AHB 02, KSB 73, KSB 33, KSB 39 and F, (AHB 04 x PPC) 

races, theearliesl harvest(< 55 DAT) was recorded in KSB were found to be po1ential geno1ypes for higher early yield 

61 (49.77 DAT)followed byKSB 73, KSB 77, KSB 78, KSB along with more number of fruits per plant. These five 

63, K$867, KSB 39, KS846 andAHB 02. The number of genotypes also possess good fruit quality characters like 

fruits per plant ranged from 43.06 to 132.24. The genotypes, size. shape and colour for consumer's preferences. It is 

F, (AHB 04 x PPC), Pusa Kranti, KSB 52, KSB 33, KSB 64 noteworthy that the land races/genotypes under 

and KSB 39 recorded higher number of fruits (> I 00) per investigation were diverse and had great potential for 

plant. A wide spectrum of variations for weight (49.76 - improvement for quality fruit yield of brinjal under arid 

141.6 g), lengtl1(5.8 I - 12.46 cm) and diameter(3.40- 6.47 environment. 
cm) of the fruits were recorded at marketable stage. The Genotypic and phenoryp;c coefficient of variation 

plant height and number of branches per plant ranged from (GCV and PCV) study indicated that there is an ample scope 

51.03-79.34 cm and 5.81-10.18, respec1ively. Among the for the improvement of1his crop (Table 2). In general, the 

Table I. Plant growth and fruit yield characters in brinjal genolypes under hot arid environment. 

Genotypes Days to first Fruits/ Fruit Fruit Fruit Plant Branches Fruit yield 

harvest (DAT) plant weight length diameter height /plant ptanr' 

(g) (cm) (cm)(cm) (kg) 

KSB 8 6831 5837 5921 823 5.76 66.63 730 3.42 

KSB 12 72.42 59.62 75.19 I 1.18 434 7155 8.40 439 

KSB 20 64.61 55.29 10031 7.82 6.46 66.74 7.13 532 

KSB 21 63.42 7156 80.80 658 6.75 72,(8 6.10 5.68 

KSB 31 5830 5439 8054 634 5.83 7120 9.10 434 

KSB 33 58.51 119.00 6553 7.44 5.60 7934 830 7.66 

KSB 35 5626 81.11 5854 930 455 56.68 7.10 451 

KSB 39 55.62 10628 67.99 6.15 5.47 61.48 10.18 7.13 

KSB42 56.53 55.70 98.51 9.65 521 59.22 721 536 

KSO 46 5521 72.76 74.64 6.75 5.79 66.98 925 523 

KSB47 56.77 9838 52.55 651 5.19 6230 925 5.14 

KSB 52 6732 122.78 65.18 8.36 4.74 6535 10.14 7.79 

KSB 55 7228 56.14 85.01 8.64 621 71.05 8.22 4,76 

KSB 59 70.89 51.89 141.67 8.46 6.46 57.51 8.14 7.15 

KSB61 49.77 75:36 68.38 12.46 4.14 6332 7.19 5.08 

KSB63 5232 8934 50.80 11.30 3.40 60.41 852 4.47 

KSB64 66.41 115.48 59.83 8.22 5.63 58.06 821 6.67 

KSB67 5237 59.31 75.52 10.80 5.83 6356 9:r, 437 

KSB 73 50.82 82.79 10027 755 6.46 6528 838 828 

KSB 77 5154 43.06 69.03 5.81 529 6135 5.81 291 

KSB 78 51.60 55.79 52.16 11.48 6.22 67.05 7.04 285 

AHBOI 5752 72.73 77.71 634 5.43 55.99 8.15 7.13 

AHB 02 5521 85.00 104.90 6.71 5.81 63.40 7.19 8.69 

AHB 03 70.22 48.51 I 72.84 6.64 6.47 60.01 8.69 3.45 

AHB 04 70.57 6232 10628 124 524 57.41 925 6.48 

F, (AHB 04 x PPC) 55.12 132.34 58.91 6.67 4,76 6248 8.02 7.65 

PKM I 55.34 97.65 56.06 624 4.83 59.81 6.16 5.19 

Pusa Kranti 5324 123.78 53.81 8.48 4.19 6121 8.06 6.30 

Pusa Bindu 5526 89.89 49.76 635 5.35 51.03 7.32 431 

Arka Kusumkar 53.89 84.75 68.93 1033 5.75 57.75 8.29 5.48 

Mean 5926 7938 7436 8.13 5.44 6323 8.04 558 

01 3.14 4.42 3.94 1.76 259 3.71 ·6.04 3.42 

CD a15% 3.04 5.74 4.79 023 023 3.84 0.79 0.31 

19 

-



D.K. Samadia / Indian Journal of Arid Horticulture, 2007. Vol. 2 (I): 18-21 

Table 2. Genetic variability characters for brinjal genotypes 

Charnclers Mean SE F Value CCV PCV h' Genetic Genetic 
(%) (%) (brood advance advance 

StnS<) o/o or me-an 

Days 10 fi rst harvest 59.26 1.07 45.75 12.13 12.JJ 97.81 14.64 24.71 
2.02 157.76 J 1.98 32.18 99.37 52.14 65.68 Fru its/plant 79.38 
1.69 153.16 28.10 28.22 99.35 42.88 57.66 Fruit wt!ight 74.36 

Fniil lcnglh 8.13 0.08 517.62 23. 12 23.14 99.81 3.87 ~7.58 
F'rnil diam\!h;r 5.44 0.08 97.30 14.73 14.81 98.97 1.64 30.18 
Plant height 63.23 1.35 19.26 9.18 ?.42 94.8 1 11 .63 18.40 
Branches/plant 8.04 0. 28 15.46 13.27 13.72 93.53 2.12 26.43 
Fruit yield/plant 5.58 · 0.11 208.68 28.48 28.58 99.52 3.27 58,55 

Table 3. Genotypic and phenotypic correlations among various characters in brinjal 

Chnrnctcr Dl"H NF/P FW 

DFH G -0.251 0.376' 
p -0.246 0.373' 

NF/P C -0.468" 
p -0.466" 

FW C 
p 

FL G 
p 

FD G 
p 

PH G 
p 

NB/P G 
p 

FY/P G 
p 

Significant • 5 % and " I % 

estimates of PCV were higher than GCV for all the 
characters. A close correspondence between PCV and GCV 
values in respect of all the characters indicate that 
environment has very little innuence on the expression of 
the characters. Number of fruits per plant exhibits a high(> 
25) estimate of PCV and GCV followed by fruit yield per 
plant and fruit weight. Thus, indicating better scope for 
phenotypic selection to enhance fruit yield in brinjal. 

High heritability estimate was-recorded in respect of 
all the characters. Though heritabi I ity estimates gives a 
useful indication of the relative value of selection based 
on pheno1ypic expression. Still it cannot give more reliable 
conclusion. un less genetic advance under selection is not 
taken in to consideration along with heritability (Johnson 
et al .. 19S5). Genetic advance in the present study ranged 
from 18.40 to 65.68% of mean. High heritability accompanied 
with high genetic advance for number of fruits per plant, 
fruit yield per plant and fruit weight characters indicates 
additive type gene action. Simple selection therefore could 
be effective for the improvement of these traits. High 
heritability accompanied with low genetic advance in 

FL 

-0.097 
-0.095 
-0. 155 
-0.154 
-0.087 
-0.087 

20 

FD PH NB/P FY/P 

0.286 0.186 0.208 0.008 
0.283 0.175 0.199 0.008 

-0.431' --0.054 0.274 0.602" 
-0.429' -0.052 0.260 0.598" 
0.497" 0.032 0.033 0.378' 
0.493" 0.027 0.034 0.375' 

--0.351 0.061 -0.005 -0.275 
--0.349 0.062 --0.003 -0.274 

0.252 -0.071 0.026 
0.238 --0.067 0.029 

0.031 0.00 I 
0.046 0.003 

0.311 
0.304 

respect of plant height, days to first harvest, branches per 
plant and dia111eter and length of fruit was probably due to 
non-additive type of the gene action and selection for these 
characters will be less effective, Panse and Sukhanne (I 957). 
The present studies on genetic variability components are 
in agreement with the results of Sharma and Swaroop (2000) 
and Baswana et al. (2002) in br;njal. 

The genotypic correlation coefficients were higher in 
magnitude than the corresponding phenotypic correlation 
coefficient (Table 3) except for plant height with number of 
branches and yield per p lant. These findings are in 
agreement to those of Singh and Singh ( 1981 ), Khurana et 
al. ( 1988) and Sharma and Swaroop (2000) in brinjal. 
Correlation coefficient studies indicate that fruit yield per 
plant was significantly and positively correlated with 
number of fruiL~ per plant and fruit weight both at genotypic 
and phenotypic level. Thus selection programme based on 
these traits might bring an improvement in fruit yield of 
brinjal. Shanna and Swaroop (2000) also reponed similar 
results in brinjal. Number of branches per plant showe~ 
non-significant positive correlation with fruit yield. Fruit 

-
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Effect of growth regulators on growth and yield of tomato 

D.K. Sharma*, D.K. Sarolia and A.K. Shukla 
Department of Horticulture, MPUAT. Udaipur-313 001 

Tomato (Lycopersicon esculentum Mill.) is one of the 
popular and important commerc ial vegetable crop of India. 
It is available through out the year and in Rajasthan's 
vegetable scenario, it ranks second in production (54,490 
MT) after onion (Anonymous, 2005). The main tomato 
growing districts ofRajasthan are Jaipur, Al war, Tonk, Sirohi, 
Pali and Udaipur. Tomato is a good source ofVitamin A, B, 
and C, possess medicinal properties and is said to be an 
excellent purifier of blood (Aykrod, 1963 ). 

Growth regulators play an imponant role in increas­
ing. reducing or modifying the physiological processes 
within plant which ultimate ly affects the growth and flow­

ering in majority of cultivars. The beneficial effects of foliar 
application of growth regulators have been reponed in to­
mato by several workers (Sengupta, 1996 and Sharma and 
Tiwari, 1995). Hence, field investigations were carried out 
to study the ertect of plant growth regulators on gro¼1h 
and yield of tomato cv. Pusa Ruby at Horticulture Farm, 
RCA-Campus, Udaipur during autumn-winter season of 
tomato crop. Healthy uniform seedlings were transplanted 
on 28'' Ju.ly in a bed size 3 m x 3 mat a 60 cm x 60 cm spacing. 
The treatment comprised of two growth regulators with ., 
four levels each oflAA (50, 100, 150 and 200 mg I )and 4-

Table I. Effect of IAA, 4-CPA and spray times on gro"1h, flowering and yield of Tomato cv. Pusa Ruby 

Time Treatments Pion! height Plont spread Clusters Percent fruit Number or Fruit weight Yield per 
(DAT) . (cm) (cm') per plant set/plant fruit (g) ha. (q) 

harvested 
per plant 

Control 42.06 34.32 t0.46 39.90 13.90 35.20 135.38 
20 days tAA 50 52.26 45.30 12.00 56.90 23.50 39.80 261.38 

"100 59.06 47.60 15.20 59.23 30.80 42.70 364.79 
"150 47.93 42.56 13.80 47.40 22.90 38.60 246.79 
"200 48.73 39.60 13.20 47.26 20.80 38.00 220.78 

4-CPA20 49.40 40.86 12.00 51.40 21.90 39.20 237.23 
"40 52.73 41 ,63 13.40 54.1 3 23.40 41.80 270.53 
"60 50.20 38.36 15.40 57.26 31.50 43.90 383.56 
"80 49.73 36.33 12.50 49.23 23.20 40.90 251.67 

C.D. at 5% 3.87 4.41 2.84 3.74 3.47 3.84 45.10' 
Control 42.06 34.32 10.46 39.90 13.90 35.20 135.38 

40 days IM50 52.70 42.86 13.90 53.93 23.80 40.00 264.78 
"100 55.53 43.86 16.80 60.90 33.50 43.63 406.67 
"150 46.86 40.50 14.80 47.06 23.60 40.50 265.55 
"200 45.53 38.30 t4.40 46.96 22.30 39.90 246.47 

4-CPA 20 48.06 39.60 13.60 51.76 22.90 41.20 262.35 
"40 51.73 40.93 15.30 56.23 25.50 43.50 308.33 
"60 49.60 37.86 17.40 61.83 35.70 45.00 444.57 
"80 49.13 36.06 14.73 53.30 23.90 41.50 276.03 

CD at 5% 2.92 4.1 1 2.41 3.47 3.16 3.52 43.55 

DAT= Days after transplanting. CPA(20, 40, 60 and 80 ppm) with distilled water as control. 
The experiment was conducted in randomised block de-

•corresponding author's address: sign having 17 treatments, replicated thrice. Two succes-
Deptt. of Horticulture, MPUAT, Udaipur. Rajasthan sive foliar sprays of plant growt!1 regulators were applied 

at 20 and 40 days after transplanting (DAT) of seedlings in 
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all the treatments. Observations were recorded on various Arora S. K. Pandita, M.L. and Kirti Singh. 1982· Effect oT 4• 
growth, flowering and yield a11ributes. CPA. boron, copper, molybdenum and zinc on fruit 

The perusal of data revealed that growth anributes yield and quality of tomato varieties in summer and 
(plant height and plant spread) were in fluenced rainy seasons . Indian Jcurnal of Agricultural 
significantly at IAA I 00 mg 1·1, whereas, noweringand yield Science. 52 (JO): 648-652. 
attributes(per cent fruit set, cluster per plant, fruits number Aykrod, W.R. 1963, Regarding medicinal value of tomato 
per plant, fruit weight and yield per hectare ) were 

/CMR special series. 42: 249. signiricantly superior with the spray of 4-CPA 60 mg I·' 
fo llowed by IAA 100 mg J·'. Thercsultssummarized in T.,ble- Pand ita. M.L .. Arora. S.K. and Kini, B.L. 1994. Effect of 
I revea led that maximum plant height (59.06cm) and plant plant growth regulators on the fru it set, early and 
spread (47.60 m,')wererecorded under 100 mg 1·1 IAA at 20 total yield of tomato variety HS-I 01 (Lycopersicon 
DAT. Whereas, number of cluster per plant ( I 7.40), per escu/entum Mill.) during summer season. Haryana 
cent frui t set (61.83%), number of harvested fruits plant ·1 Journal ofHnrticidtural Science. 8 (3-4): 112-116. 
(35.70), fruit weight (45.0g) and yield ha·' (444.57 q) were Phookan, D.B., Shadeque,A. and Baruah, P.J. 1991. Effect 
recorded under 4-CPA, 60 mg 1·1 at 40 DAT. followed by 
IAA JOO mg J·' at 40 DAT. These results are in close of plant growth regulators. on yield and quality of 
agreement with the findings of Arora et al. ( 1982), Pandita tomato. Vegetable Science. I 8 (1 ): 93-96. 
et al. ( I 994), Sengupta et al. ( 1996) and Phookan et al. Sengupta, S.K., Dwivedi, Y.C., Shanna, R.S. and Jain, P.K. 
(I 991 ). Increase in yield by 4-CPA application mig)ll be due 1996·. Effect of growth regulating substances on 
to bener fruit setting, frui t retention and gaining good fruit growth and fruit yield of tomato (Lycopersicon 
weight. It can thus be concluded that foliar application of esculentum Mill.). HaryanaJourna/ of Horticultural 
4-CPA 60 mg I·' at 40 DAT provides maximum fruit yield of Science. 25 (4): 251-253. 
tomato cv. Pusa Ruby under Udaipur condition. Shanna, N.K. and Tiwari, R.S. 1995. Effect of2,4-D on growth 
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and yield of Pusa Ruby tomato ( l ycopersicon 
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