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gtudies cn genetic variability and varicfal periormance in pomegranate under hot arid

environment

0.K. SAMADIA AND O.P. PAREEK

{[‘l'lll'..ﬂ Institate tor And Tlorjen s H|LJHLr

]
ABSTRACT :

134 006, Ryasthan, Indi

e extent of gencoe variability, heritability and genctic sdvarce with respect o growth. fruit yicld and guality 1rams in 38

genolypes have been studhed, Conaderable vaniability sas obsenved n these charaoters. Nunder o fruits and fnnt yield per piant and frun weight

were ohserved (o be haphly hentable tants which alse showed farge mopenitude of genctie advance.

Fhus these characters should respond

IHVL‘:LIrﬂhl}f (£} hﬂi];‘:lr seliection ;um:ci.hjrc:i in cultivar imnrm'{:mfnt attenpls Qutl of now [mptll.u Mmyneiranule varieties, Jalore Seedless, (G 137
siod Ganesh were ohserved o be siperinr witheesmrds 10 frunl yicld and Mrrdula exceblled i i guahity, aindicates prommise for cultivation under

hat and conditions. Hos disanpointa

that all the mne commercial types were prone o frunt cracking (30 -

YU %u). s study sugpest for

Ay lemulic 1 prosement moporicetoaate aol ondy for high quahity frunt yield but also free from frut cracking under hot and erronment.

heywords o Pomepranate, sarabains - vagietal perfaimane

romegranaie (HVenica granaten: 1) 15 grown i oand and
seri-attd tropies for s cad-swed i fiunts, In indi, 1t 1s mainly
cultivated 1 Maharastia, Andhra Pradesh,
Karnataka., Guarat, Haryaga and Punjab, Coellections of
pomegranate permpiasm have been made at the centers of
A ndia Co-ordmasted Rexcarch Project on Arnid Zone Frunts
AICRP on AZF Yymamly at MPKN . Rahar and HHR, Banglore
ncollaboration with NBPGR.This enabled evaluation of the
crmplasm under different agroclimatic regions of the
ountry resulting m selection of genotypes suited (o these
cerons, After establishment of National Re: reh Centre
o1 Arid Horticultare ow culled Central Tnstitute for And
[oruculture (CIAN ) at Bikancer in 1993, all the pomegranate

ermplasm was assembled for evaluation and geneuc
nprovement under hot anid environment.

Rajasthan,

o boost pomegranate production inn india both for home
nd export, development of improved vanetiesthybnds is
sjuired whieh bear fruits having attractive rind and bold
nd soft grains with dark red and sweet anl (9). For this
Hormation on genctic vanability, heritability and genetic
ivance in pomcgranate need 1o be generated by systematic
ndies. Assessment of vanability is the basic reguirement
Aay breeding strategy. Since most of the plant characters
¢ governed by a group ol genes wird are highly influenced
renvironmental conditions, s is difficuic o judge whether
¢ observed vanability is heritable. This necessitates
Sspring hentable and non-heritable components of
wnotypic variaton. An attempt has therefore, been made

extimate the genctie varabitity components in the
megranate germplasm and dentify promising types on
' basis of thetr performance under hot arid environment.

ATERIAI S ANDMETHODS

seh was mittated in 1994 10 baild up pomegranate repository
SAH, Bikaner under hotand conditions by collection of
plasm trom different centers of AICRY on AZF and
PGR stations. §7i-1d planting was inttiated in 1995 and by
cernber 1996, my re than 6> collections of pomcegranate
luding some duplicates were established. The assemblage
ltded commercial cultivars. popular types, advanced
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selections and carly mtroduced material under AICRP on
AZY and NBPGK centers. Four to o year old 38 genoty pes
wee mcluded in tus study and planted in the ficldat6 x4 m
spacing under rectangudar system. Three trees per accession
were mamtained o the field gene bank of which each tree
sened as a replication. Obscerrations for characlerization of
the genotypes were started from 1997, To an~lyze the
components of venelic variabihity, data recorded on 38
penotypes i the year 1999 were used. Observations on 6
trees planted i two scts of cach of the commercial cultivars
(ning) were recoracd during 1999 and 2000. Pooled data for
these two years were used 1n statistical analysis for varietal
performance. The {ruits of mrig bahar flowenng (July-
August) were retained and harvested during December -
January. Physicochemucal characteristics were recorded on
[ive randomly sclecied fruits from each replication. Data were
subjected to analvsis for ANOVA and biometrical
cor-ponents adopting standard statistical procedurzs.

RESULTS AND DISCUSSION

‘The analysis of varniance revealed that the genotypes differed
significantly with respect to height and spread of plant, TSS,
voaght, Jength and breadth of fruit and number and yield of
fruits per tree. The data on fruit quality traits such as anl
raste. ard cnjour, mellowness of grains and plant growth
behaviour .. the genotypes presented tn Table 1 showed
wide varation, Itas evident that only a few genotypes
possuss the desirable traits such as sweet taste, soft to less
hard sced and pink 1o red anl colour and could be used for
tabie purpose. These cultivars are Jalore U ccdless, Ganesh,
G137, Mndula, P23, P 26, GKVK 1, Jyots and Musket. The
Russian, Iraman, and other introduced genotypes from
Central Asia did not produce desirable fruit quality under
the hot arid environment. i{owever, the colour of fruit nnd
and art wn culuvars Gul-e-Shah Rose Pink, Gul-e-Shah Red,
Khog, Kabul. Sinn Anar, etc. was attractive ang could be
used m breeding programme 1o infuse these traits in the
popular cultivars.

e e

The dalta on genotypic means, range and biometrical
estimates of vanability prc-znted in Table 2 indicated wide
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Sumadin and Pareck

Plant i rowth behaviour and fruit g uality traits of pomegranale genoty pes

Genotype

Plant growth beliaviour

Fruit weight ()

Aril tasic

Mcellowness of seed

Ant colour

Achikdana
Avah

A Anar

Alah

Buassein Seedless
Hodana Sar
edana Thin Skin
Ioscky 1ink
Combatore While
Nhalka

Noasete Malus
{(s1 37

Cratiesh

(VK

O ¢-Shah
Cul-¢-Shah Red
Ciul-e-5hah Rose Pink
Jalare Sceedless
Jodhpur Red
Iyon

kaobul

Foaihul TEHEK
Kujaki Anar

K hag

Mriduls

Musket

13

P23

YA

Paina §

arh Simn

S Anar
Speen Danedar
Spoeen Sacarnin
Surkh Anar

Sur sukher

T ehest

Yarcaud HRS
(L) ar 5 ﬁ
V(")

Dyccidusnrs
Pacondosas
RIS RRINTUEN
IIUtﬁ1+UlH15
[Decirtunus
'y erpreen
bvergreen
Deciduous
byvergreen
| verpreen
Plectduous
|-y eroreen
l-verereen
bov i AR RN Y
P cidoons
”C{‘uillmlh
Uleciduons
{verpgreen
Eavorpreen
Favergreen
Faerpreen
Lvergreen
PXeciduous
Fecrduous
E-vergreen
Lvergreen
lLvergreen
Lvergreen
l:vergreen
vergreen
Pyecsduos
De-onduous
Deciduaons
[Yecuduous
[ecidunus
Deciduoos
Decwduous

byvergreen

| 825
1328
1250
G225
1752
2r).8
| Kb
75
FRT
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W
A
L

F 6y 6

Sour
SOHIE
MOHUT

Sour

Shiphtly
Stighty
Stighily

SOur

Shgntly

S,
TR T
S !
S
eyt
RIRIE
Sour
SO
Sweg!
Sweet
Naweet
Sweet
Sweet
Sour
Sour
Sweel
Sweel
Sweel
Swiet
Sweet
Sweet
ST
Sour
Sowr
Sour
Sour
Soir
Sowr
Swect

AN |
S Ul O |
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N

Hard
Flaed
i
Hard
IHard
Hard
‘fard
Hard
| jard
Mard
NHEG
Sult
Sl
Sl
Hoord
Hard
Fiavd
Soll
Fard
Sofl
Viery hard
Hiard
Ihard
IREY
Sufl
Modiom hard
Muednan hard
Shghily hard
Shebtl, hard
Vard
Hard
Hard
L Fard
1iaru
Hard
Tlard
Hurd

Viared

Red

Wiinsh mink
gt pink
Pink

Whitish pink
Wintish mink
Whitish pink
Whitish pink
Whitish pink
“Wintish pink
I vhil sank

i 1eht pink

[ 12ht itk
[seiht pink
Red

Pink

Park red
Pink

'ink

Fight pink
Whitish pink
Whinsh ptnk
taght pink
Pink

Park red
Whitish pink
Whitish pink
Light pink
Light pink
Lighl pink
Pink

Red

Pink

Red

Whaitish pink
Whitish pink
Red

Whinsh ptnk

Table 2.

Biometrical parameters of geactic variabdity in pomegranate germplasm

Charocters Rungc Mean h (Vv ALV W h- (broad OA (ienehc gam
(59%) {%) (%) (%) SCNsC) (9%)

Plant  heieht {emy) 131 2-245 5 199 63 714 22 it 04 11260 9619 44 55 2231
Mlant spread (cny) G0 2-240.5 132,65 G (4 1Y P5.02 1515 98 38 5911 30.69
Frut werght () (). 1 -344 .2 168 .48 bG.OF 6.1 31 54 34 11 6 R1 114.03 (K.(]
Frit deneth (cm) 48 . 9H 048 (v 45 4 3 1319 12 86 3{}. 50) 1.79 27.58
I'runt breadth (em) SN N 6.4} (3.24 2.4 12 34 12 56 V6 45 1.60 24.96
Numbcer of Jriis/plan 4 1- 449 1742 (.60 A 57.92 5746 99 86 2077~ Hidedds
Frint vield plant (k) (rd - 100 V.24 (.93 RO 73. ¥4 76.01 94 40 4.72 147.22
THS (Hnx) L S B Y 15 113 1 21 1.0 7.949 « K.05 OR.58 _ 2.47 6 32
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Table 3. Growth and fruit vield behaviour ol commercial pomegrangte genotypes
Eenﬂa{}’i}t ’lant lani {ruts/ Fruit yiekd’ IFrant Weight of TS58 Juice Seed
heipht (e spread (env) piant plant {kg) weight (g) 106 aril {g} (“I3rix) (°%) waste (M)

1-dore Seediess 2i1.2 | U2 .0 40.5 G.78 250105 21 .47 17.38 54.55 YR
Jodhpur Red 2006 LER DU 2491 6.01 235,10 19,74 15.60 42.52 24 78
Gancsh PG R 2.1 6.00 19475 2N 16.073 47 25 1y 77
G137 2200 sl 33 0.8 21t 50 PeT A IS k4 5(1.00 | 1.95
Mriduia 1620 1OR.6 47.2 4.44 t05.77 13.57 14.31 5¥.%0 LGOS
p 23 227.6 R ) 20 G 4,34 2120 16,56 16.91 S0.57 13.46
¢ 20 215.0 (983 125 4.53 2§0.29 1474 tG.93 50.97 12.9)
Dholka 2087 2413 L. 220 201.20 13.75 15.68 4%.32 1313
GKVK ] 190.0 1933 220 -4 54 20°7.52 t7.62 16.59 42 .55 14.43
Mean J07.5 REE 27.4 525 200.90 17.85 15.88 48.58 | 3 KR
&) 224 2R S V() 7 2.12 37.74 2.05 1.07 5 8y 4.04
CD at 3% 1-4.0 ! > 2 017 KN (1.4 {} 39 1.9l U.71

variability in fruit weight, number of 1ruits per plant, it
yield per plang, fruit tength, fruit breadth ISS, plant ieipht
and plant sp.ead. In general, the estimates of phenotypic
coefficient of variation (PCV) was higher than the genotypic
coefTicient of variation (GCV) but the closer correspondence
between PCV and GCV for all the quantitative trats revealed
that genotypic effects were important in the expression of
the chuiacters. Both PCV and GOV were high for frust yield
per plant, number of fruits per plaut and fruit weight, indicating
better scope of phenotypic scluction 1o enhance the {nni
yield inpomegranate. Similar findings have been reported
earlicr by Manchar et al. (5) for ari} weight, nnd weight, fruit
weight, number of fruit/tree, fiun yic.Vtree and acidity in
omegranaie,

The magnitude of heritability indicates the extent of rehability
n identifying the genotypes on the basts of phenotypic
xpression. In the present studics, high heritability was
bserved for all the economical quantitative traits. The broad
ense heritability ranged from 90.5 to 99.86 per cent. This
igh estimate of heritability is helpful to base the selection
rogramme on phenotypic performance in pomegranate. The
ipected genetic advance as percentage of mean {genetic
1in) ranged from 16.32 to 147.22 per cent. Genetic advance
as very high for fruit yield per plant, number of fruits per
ant and fruit weight. This indicates that the level of
mrovement conld be considerable inthese traits. The lower
netic gain recorded in TSS, fruit size and plant growth
aracters indicates that these traits could not be improved
the desired level as such.

ritability estimates in conjunction with genetic advance
helpful in predicting its resultant eftects for selecting the
1 individuals (3). Selection based on high heritability and
h genetic advance is more helpful than on the basis of
r genetic gain. Heritability mainly due to additive gene
'cts would be assoctated with high genetic gam and that
to non-additive gene effects with low genetic gain (0).
e present investipation hiph heritability along with high
etic advancé was recorded in the characters, viz numbel
ruits per plant, fruit yield per plant and {13t weight.
des high estimates of GCV was also recorded. This shows

that these characters could be considered relable ols tor
selection and open up the possibihity of improvementin these
charzoters in pomegranate. These finding are in confarmuty
with the results of Manohar er al. (5).

Pooled statistical analysis revealed highly sigmficant
difi.rences in the existine pomegranate cultivars in all the
characters (Table 3). In growth performance the cultivars
Jalore Seedless. Jodhpur Red, G 137, P23 and P 26 proved
hetter under hot arid conditions. Pareek (8) reported thai
pomegranate cultivars showed vigorous, sem:-vigorous and
dwarf vepetative growth characters. The varietal vanations
in plant growth characters under arid conditions were also
reported by Prasad and Banker (10). The minimum plant
height (162.6 cm) and spread (168.6 cm, mean of north-south
+ east-west) was recorded in cultivar Mridula. The highest
number of 47.24 fruits per plant was recordzd in Mndula
followed by 40.5 in Jalore Scedless and the lowest (11.6) 1n
Dholka. The Leaviest fruit (250.15 g) was produced i the
cultivar Jalore Secdiess followed by Jodhpur Red {2353 g).
The fruit weight in other varieties viz., Ganesh, G 1371 23
and P 26 were ranged between 19410 212 g. However, Mndula
cultivar produced the smallest 105.7 g fruits. Fruit length
and breadth ranged from 5.3810 7.77 ¢ ~nd 5.46 10 8.01 e,
respectively.

The highest fruit vield per plant was recorded 1n Jalore
Seedless (9.78 ke). The cultivars Jodhpur Red, (anesh and
G 137 were at par with a moderate fruit load of about 6.5 kg.
The fruit yield in Mridula was only 4.94 kg i spite the highest
number of (tuits per tree. This was obviously because of the
small sized fruits (105.7 ¢) in that cultivar. The variation n
fruit weight and size scems to be genotypic {10). The
boldness of aril is an important quality trait. The cultivar
Jalore Seedless produced the largest anl size (0.22 g) followed
by Ganesh (0.21 g) and G 137 (0.20 g). Cultivar Mnidula
produced the smaliest aril (0.14 g). However, the juice content
was significantly higher in Mridula (58.8 %) followed by

Jalore Seedless (54.55 %) and G 137(50.60 %). Thus, cultivais

differed significantly in juice and seed content, mellowness

0. ueeds and boldness of aril (4 and 10). Desat et al. (2)

observed positive and significant coirelation between plant
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spread and fruit yield. Similarly, the fruit number and fruit
weight with yield. Thus. the cultivars preducing large number
of frui*s also have genetical potential for bigger frunts, The
cultivars producing big sized fruits also had bolder arils. On
i basis of vanetal performance it is concluded that the
cultivars Jalore Seedless, G 12, Ganesh and Mrrdula have
potential under hot arid conditions The culnvars Jalore
Scedless, (G 137 and Gancesh are high yrelding and bedern
front gquality excepta. il colour. 1t s also [ound that the fruat
auality of Mndul. excelled the above three culuvars,
Flowever s disappointing thet all these varieties are prong
ottt crecking. Morcover
Jodhpur 12

this proolen 13 very sernous an
alore Seedbess. G 137 and Ganeshouder hiypey
This suggests for systemang
nnprovementin the Jalore Seediess, a locally adepted sapenor
cenotype 1o evolve dark red, soft and bold sceded types,

hot aridd conditions.
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