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Abstract: The field experiment was carried out at the research farm of Horticulture Garden, Bihar Agricultural Col-
lege, Sabour, Bhagalpur during 2014-15 for assessment of genetic variability among different genotypes of cape
gooseberry in India. The experiment was laid out in Randomized Block Design with three replications having twelve
genotypes. Analysis of variance revealed significant differences among genotypes for all the traits studies which
suggesting sufficient variability for yield and quality parameters. The overall values of phenotypic coefficient of varia-
tion (PCV) were higher than those of genetic coefficient of variation (GCV). Higher magnitude of GCV and PCV were
recorded for fruit per plant percent (33.30 and 36.61) followed by fruit diameter, fruit weight and flowers per branch.
The maximum GCV (33.30) and PCV (36.61) were recorded in fruits/plant respectively. The high values of GCV are
the indication of excess variability among the genotypes and thus the scope for crop improvement depends on the
selection of superior parents for crossing to get better parents for hybridization. In present study, the magnitude of
heritability ranged from 37% to 98% indicating that these traits are controlled by additive gene action which is very
useful in selection. The traits like plant girth, plant height, inter nodal length, appearance of 50% of flowering, bud
break to full bloom, number of flowers per branch, number of fruits set per branch, duration of fruit set to maturity,
fruit weight, fruit diameter and number of fruits per plant with high GCV, PCV, heritability and genetic advance as
percentage of mean, indicating that these characters are under additive gene effects and more reliable for effective
selection.
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INTRODUCTION clear rise in ethylene production during ripening

Trinchero et al., 1999; Majumder and Mazumdar,
Cape gooseberry is botanically knownRigsalis pe- (2062 and Gutierreet al. ZOOé;J. 24

ruviana L. which beI(:ng to,, f_amllySolf_zl_naceae_ It is The fruit is small in size and round in shape which
pommonly c_alled as "Poha In Hawa_u, Golden_ I_3erry gives the bright orange in colour and sweet inetaat

n South Africa, and Rasbhari, M_ak0| or Teparim I mper of species in the genus are of horticultanal
dia (Qupta and Roy, 1980The .f'rSt desprlpnon of  economic importance due to their high nutritional
Physalis genus was made bY Linnaeus in 1753. Thevalue in vitamin A, C and B complex, minerals and
genusPhysalis having approximately more than 120 gnoyidants as well as potential medicinal prdpsrt
species (Licodiedofit al., 2013). such as, C'?‘mmy including anti-bacterial, anti-inflammatory, andtian
ground cherry R. heterophylla), .tomatllllo P. ixo- cancer properties (Strik, 2007).

carpa), purple ground cherry philadelphica), straw- e ¢rop improvement programme mainly depends on
berry tomato R. pruinosa), husk tomato R pube_ﬁ- the selection of superior parents for crossing ¢éb g
cens) and .St'Cky g_round chernP( viscosa) etc, Wh'Ch tbetter parents for hybridization and the knowled§e
ha\_/e d'Str.'bUted In-warm and temperate climates 0compatibility and magnitude of gene action which in
Africa, Asia and the America (Bala and Gupta, 2011)_volved in the expression of important traits. Ganet
Menzel (1951) suggested that Cape gooseberry I%/ariability is essentially the first step of plasreeding

tze”i‘pk;'d Ik? n?tu_re anlgl havmg ?hromﬁ§%met1 number, crop improvement which is considered as therres
n = 48. Physalis is a climacteric fruit which shows a 5 of variability for different characters (Vaow,
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1951). High variations of morphological characticiss  average temperature of 37°C. The experiment was
have been observed which used to identify the bawia laid out in Randomized Block Design with three
ity among different genotypes hysalis. However, replication. The experimental material consists of
phenotypic characters are generally influenced iy e twelve genotypes of Cape goosebdRkysalis peruvi-
vironments as well as plant developmental stages. | ana L.) viz, CITH Sel-1, CITH Sel-3, CITH Sel-5,
addition, species with similar morphological chaeas  CITH Sel-7, CITH Sel-9, CITH Sel-11, CITH Sel-15,
cannot be easily distinguished. Heritability aret g CITH Sel-16, SS/VK/301, SS/VK/401, SS/VK/501
netic advance help in determining the influencemf and SS/VK/601. Seeds are sown in the protray that
vironment in expression of characters and the éxten consist Cocopeat: vermicompost: sand with ratio
which improvement is possible after selection 2:1:1/2 in the month of August of 2014. The fieldsv
(Robinsonet al., 1949). Heritable variation can be ef- irrigated immediately after planting. All the recom
fectively studied in conjunction with genetic adean  mended agronomic package of practices was followed.
High heritability alone is not enough to make efitt These seedlings were ready for transplanting &fér
selection in segregating generation and needs to beeeks and transplanting was done after one month.
accompanied by a substantial amount of genetic adEach genotype is planted at a spacing of 60cm legtwe
vance (Johansod al., 1955). Identification of geno- row-to-row and 60cm between plant-plant. Plantifig o
types based on morphological characters implies culrooted seedling was done in the evening. The observ
ture inspection at different stages and is not vetiy tion were recorded on five randomly selected plants
able because many traits of interest have lowdtstt  per replication for each germplasm on eleven gtanti
ity and are genetically very complex. Hence, afgimns  tive characters, viz., plant girth, plant heightter

into the magnitude of variability present in avhl&a  nodal length, appearance of 50% of flowering, bud
accessions ophysalis. It is importance to a plant break to full bloom, number of flowers per branch,
breeder for starting a judicious breeding programmenumber of fruits set per branch, duration of fiaét to
(Kaushiket al., 2011). By keeping the above facts in maturity, fruit weight, fruit diameter and numbef o
the mind, the present investigation was carriedfout  fruits per plant of twelve cape gooseberry gendaiype
analyzing the amount of genetic variation in capecollected from CITH Srinagar (8 genotypes) and othe
gooseberry accessions and categorizing to assist itocal (4 genotypes) collected from Bihar region- Re

selection of genotypes in a breeding programme. corded values were subjected to statistical aralgbi
variance and co-variance as prescribed by Burtah an
MATERIALS AND METHODS Devane (1953). Heritability fhin broad sense (Lush,

The present investigation was carried out at the re1949) being the ratio of genotypic variance to hen
search farm of Horticulture Garden, Bihar Agricudtu  typic variance was calculateBroad sense heritability
College, Sabour, Bhagalpur 872" E, 2515'40” N) (h?) estimates were classified as low, moderate and
at an altitude of 46 m above mean sea level imézet ~ high as below given by Robinsa al. (1966). The

of vast Indo-Gangatic plains of north India. The cI €xpected genetic advance was worked out as suggeste
mate of this place is sub-tropical in nature whittar- by Johnsoret al. (1955).

acterlz_ed by dry summer, moderate rainfall andRESULTS AND DISCUSSION

cold winter. January and February are usually the

coldest months whereas the mean temperature noWariability parameters: The extent of variability
mally falls as low as 10.4°C and April & May are with respect to eleven quantitative charactersvigle
generally the hottest months having the maximumgenotypes measured in term of mean performance,

Table 1. Analysis of variance for eleven characters in agpaseberry.

Mean sum of squares

S.N Characters Replication Treatments Error's
d.f.:2 12

1. Height of plant (cm) 244.08 433.33* 104.25
2. Plant girth (cm) 0.03 0.11* 0.04
3. Inter nodal length (cm) 0.32 23.01* 1.09
4. Period of 50% of flowering (days) 0.27 562.02** 23.47
5. Period of bud break to full bloom(days) 0.19 0.79** 0.19
6. Number of flower per branch 0.01 26.03* 0.44
7. Number of fruit set per branch 0.70 15.11* 0.96

8. Duration of fruit set to maturity(days) 16.08 78.96** 8.81
9. Fruit weight(g) 0.09 50.40** 3.29
10. Fruit diameter (mm) 1.90 192.97** 2.04
11. Number of fruits per plant 26.00 1948.26** 126.82

* ** Significant at 0.05% and 0.01% probabilityiel, respectively
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Fruits/
Plant
607.15
33.30
733.97
36.61

Fruit Di-
ameter
(mm)
30.98
65.69
31.47

63.64

Fruit
weight (g)
15.70
28.34
19.00
31.17

Duration of
fruit set to
26.12

9.39

26.73

9.50

fruits
4,72
23.55
5.68
25.84

flowers/
branch
8.53
25.62
8.98
26.29

bloom (days)

0.20
6.04
0.39

Period of bud
8.46

break to full

Period of ap-
pearance of
50% flower-
ing (days)
179.51
23.43
202.99
24.92

Inter nodal
length(cm)

7.31
24.67
8.40

Plant
height
(cm)
109.69
10.20
213.95
14.25

Plant girth
(cm)
0.02
3.58
0.06

Table 2.Mean performance and variability parameters fdiedéint characters of Cape gooseberry.
5.91

Particulars
GV

GCV (%)
PV
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26.45

phenotypic coefficient of variation (PCV), genotypi
Baua ~ o 00 coefficient of variation (GCV), heritability, gernet
NN o ™ OQ :
NN 6 o I advance and genetic advance as percent of mean are
-0 < © ~Mm - ) . . .
given in Table 2. The advancement of variability
which denotes a genotype tends to vary between
among genotypes and response to environmental and
SYR + ® ~NOM genetic factors. The analysis of variance for desif)
dws 3 8 &3 experiment was done for portioning the variance int
treatments and replications according to procedure
given by Panse and Sukhatme (19@He analysis of
o o™ ~ © o variance indicated significantly higher amount of
822§ Z 282 variability among the genotypes for all the charac-
Mmoo ~ w —Ar~dA ters studied Table 1.
Estimates of different genetic variability parame-
ters are presented in Table 2. Results showed that
The range of variation was high for fruit per plant
@ § N d-d (34.66-112.83), also reported in tomato by Ghosh
OSSN S o <o o et al. (2010) and Kaushikt al. (2011), Basavaragt
°O- e < 4 wsyoe al. (2015) and Kumaet al. (2016) and followed by
o © o o period of 50% of flowering (42.50-76.33 cm) and
LYo @ N oo plant height (85.22-120.55 cm) and the lowest
38 & ¥ owd genotypic variance was that of plant girth (4.00-
4.68cm). In present investigation, highest geno-
oo ~ 2259 typic and phenotypic variance were recorded for
NS035 ® 4§ S99, fruit per plant (607.15 and 733.97) followed by
Qe oo A period of 50% flowering (179.51) in genotypic
variance and plant height (213.95 cm) in pheno-
typic variance respectively, whereas, the lowest fo
plant girth (0.02 cm and 0.06 cm). High genotypic
OND © O Nm® coefficient of variation (GCV) indicating more
ggs g g §$$ contribution of genetic component for the total
variation. Therefore, these characters could be con
sidered and exploited for selection purpose
whereas high phenotypic variance indicating the
strong influence of environmental factors for their
o o O D VO m . . .. ..
SnY 2 @ 9mm expression. The phenotypic coefficient of variation
Ro® & ¥ BIR (PCV) were higher than genotypic coefficient of
variation (GCV) for all the traits studies which is
an indicator of additive effect of the environment
© o © o on the expression of the trait. Higher magnitude of
EZ2 3 T a2gr GCV and PCV, respectively were recorded for fruit
Sow 1w ¥ o per plant (33.30 and 36.61) followed by fruit di-
o - 0 ameter (30.98 mm and 31.47 mm) whereas lowest
NN 92 8 ogw for plant girth (3.58 cm and 5.91 cm) which indi-
323 v 1B QWBd cating higher magnitude of variability for these
characters. Moderate range was found for plantiheig
(10.20 cm and 14.25 cm) which were manifested by
Singh and Kumar (2005) and they concluded that mod-
<oR o © ®wow erate phenotypic and genotypic coefficient of aia
sthe 2 3 §%e (10 to 19%) were observed for plant height in ladinj
L, however, narrow range of genotypic coefficient of
8 3 variance were recorded in characters like, plarthgi
S § Z &84 2 (3.58 cm and 5.91 cm), bud break to full bloom 46.0
g 2 2 2 g% and 8.46) and fruit set to maturity (9.39 and 9.50)
SR i3 § ‘f\n ® % < Pradeepet al., 2001 reported in tomato that high
>o2 52 L2237 genotypic coefficient of variance and phenotypic
a3 e86a888 coefficient of variance was for number of fruits/

PCV (%)
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plant (58.07 and 68.21). The moderate amount ofHorticulture, Bihar Agricultural College, Bihar Aigr
GCV and PCV, respectively were recorded for cultural University, Sabour, India for providing #ie
plant height (10.20 cm and 14.25 cm). High valuesrequired infrastructure and facilities for the pnets
of GCV are an indication of high genetic variabil- work.
ity among the genotypes and thus the scope for
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