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Abstract

AL

Thirtv-cight pomegranate genotypes were evatuated to assess the components of genetic variability with respect o
prowth. frnt yield and gquahity traits. Considerable variability was ohserved in these characters. Nuimber of tfruits and trut
vicld per plant and fruit weight were observed to be highly heritable traits which also showed large magnitude of genctic
advance. Thus these characters should respond favourably to simple sclection procedures in cultivar improvement attempis
Out of nine popular pomegranate varieties, Jalore Seedless, G 137 and Ganesh were observed to be superior with regards to
frnt vield .and Mridula excelled in fruit quality. indicates promise for cultivation. However, all the nine commercial types were
prone to rwit cracking (30 — 90 ). This study suggest for systematic improvement in pomegranate not only tor high quality
lruat vield bt also tree from truiteracking under hot and environment.

Kev words Arid environment, genetic variabiity, Pomegranate, Punica granaium
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Introduction highly influcnced by environmental conditions. atis diffreult
to judge whether the observed vartability 1s henitable, This
necessilites assigning heritable and non-heritabtle
components of phenolypic vanation. An attempl was
theretore, made to estimate the gencetic variabuliry
components in the pomegranate germplasm and dentity
pronusing types ot the basis of thair performance undes
hot artd agro-chimatic conditions.

Pomwceranate tFPuirea eranation Loy (s grown m and
and semit-and troprtos tor its actd-swect tmts, In India, itis
mainly crtiivated in Maharashtra, Rajasthan, Andhra
Pradesh Karnoataka, Guoparat, Haryana and Punjab,
Collectuons of pomegranate gremplasm have been made at
the centers of Al India Co-ordinated Research Project on
Artd Zoee Frants tATICRP on AZF ymaimly at MPKV, Rahurt
and ITHR . Banglore in collaboration with NBPOR. This

| | Materials and Methods
cnabled evodnation of the germplasm under ditferent

agrochinmutic regions of the country resultg i selection Work was imittated in 1994 (o buwld up pomegranate
of penotypes sinted e these regrons. Atter establishment repository at C1AH, Bikaner under hot arid conditions by
of Nabonal Rescarch centre tor Arid Horticulture (NRCAH) collection of permplasm from difterent centers of AICRP
al Brkuner o0 1993 and Tater oo npgraded to the status of on AZF and NBPGR statons. Field planting was tmtated
Central Institute tor And Hortreultare (CIAH )Y in September, in 1995 and by December 1996, more than 65 collectuions o
2000 pomegcranate genmpiasm was assembiled for evaluation pomegranate including some duplicates were established.
and genencimprovement under hot and environment. The assemblage included commercial cultivars, populw

To hoost pamegranate productton in India both for types, advanced selections and early introduced material
domestic and expaort, development of improved varieties/ under AICRP on AZF and NBPGR centers. Four to 5 year
hybrids 1s required which bear fruits having attractive rind old 38 genotypes were included in this study. Three trees
and bold and soft grins with dark red and swect anid (Pareek per accession were maintained m the hield gene bank of
and Sanadia, 1999 Agsessment of variabtlity 1s the basic which cach tree served as a replication Observations tor
requiretent inoany breeding strategy, Stnce most of the charactenzation of the genotypes were started from 1097
plant characiers are poverned by g group ol genes and are To analyze the components of genetic vartabihity, data

e recorded on 38 genotypes in the year 1999 were used
* " " . [} » . -

Corresponding author Obseryvations on 6 trees planted in two sets of cach ot the
aroscientist CEAH . Brkane commiercial cultvars (nined were recorded during 1999 and
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Table 1: Plant growih and fruit quality traits of pomegranale genotypes.

{, enotype Plant Fruit Aril taste Mellowness

growth weight of seed
hehaviour (2)

Achikdana D 152.5 Sous Had

Agah D 132.8 Sour Hurd

A K Anar D 185 0 Sour Hard

Alah D 62.5 Sour Hard
Basscin Seedless D 175.2 Slightly sweel Hard

Bedana Surl g 2215 Slightly sweet Hard

Bedana Thin Skin E 186 .4 Shightly sweel Hard

Buoseka Link D 75.4 Sour Hard
Coimbatore While E 1875 Shghtly sweet Hard

[holka E 252.5 Sweet Hard
DYorseta Malus D |69 & Sour Hard

(137 E 2431 Swecel Solt

Ganesh E 229.1 Sweet Soft

GGKVEK | E 2105 Sweel Solt
CGul-¢-Shah B 12172 Sour Hard
Gu)-e-Shah Red D 55.6 Sour Huard
(3ul-e-Shah Rose Pink D 152 4 Sour Hard

Talore Seedless | 2654 Sweet Soft

Jodhpur Ked E 1v6.5 Swecet Hard

Jvoti E 2257 Sweet Solt

Kabul E 1341 Sweel Very hard
Kubul [IHR t 163 5 Swuet Hard

Kajak: Anar D 28.5 Sour Hard

Khog D 132.5 Sour Hard
Mridula E 102.7 Swecet Soft

Musket E 221.5 Sweet Medium hard
' 13 E 231.1 Sweel Medium hardd
P23 E 237.5 Sweet Slightly hard
P 26 B 245.1 Sweel Shghtly hard
Patna 5 E 175.2 Sweet Hard

S1ah Sinin D 137.5 Sour Hard

Sinin Anar D 129.1 Sour Hard

Speen Danedar D 137.5 Sour Hard

Speen Sacarin D 170.5 Sour Hard

Surkh Anar D 122.1 Sour Hard

Sur Sukker D 859 Sour Hard

Tebest D 90.1 Sour Hard
Yarcaud HKS E 195.2 Sweel Hard

CD (P=0.05)* 166

L:V ((?f} _6]_ﬁ

* — Significant, D—Deciduous, E——Evergreen.

——

Aril colour

R

Wintsh pink
Lipht pink
Pink

Whitish pink
Whitish piok
Whitish pink
Winnish pink
Whitish pank
Whitish pink
Laght pink
[.aght pink
[.ight pank
Laght pink
Ked

Pink

Dark red
Pink

Pink

[ight pink
Whitish pink
Wintish pink
[Light pink
Pink

Park red
Wintish pink
Whitislr pink
Light pink
Ligit pink
Light pink
I’ink

Red

Pink

Red

Wlhitish pink
Whttish puik
Redl

Wintish pink
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2000 Poeled data tor these twoovears were nsed m stanstical
analvsis tor vanetad pertormance The fruts ot prrg bahoy
Howerte PTuby Aueust) were retathed and harvested
Juriny December - January  Phvsicn-chemical
charactenisties were recorded on tive randomly selected
rnts from cach repheation Data were subjected to analysis
lor ANONA and brometrical components adopting
standard stattstical procedures saggesied by Panse and
Sukhatme (TIXS Burten 019820 and Johnson ef af 11955y

Results and Iiscussion:
(renetic variability

The anatyais of vartance revealed that the genotypes
ditfered stembicantly with respect (o herght and spread of
piant. TSN weght fength and breadt of [rait and number
and viekd of frants perree. The data on froit quahity traits
such as antl taste and colour and mellowness of grains and
plant prosth behaviour of the genotypes presented in
Table T show wide vanmation Tois evident that only a few
penotypes vz dalore Seediess, Ganesh, (5 137 Mridula. P
23 P26 GKVK T Ivou and Musket possess the desirable
e such s sweet taste, soft to less hard seed and pink
tored anl colour and conld be used for tuble purpose. The
Rosstan. Iranran, and other introduced genotypes from
Central Asta Jdud not produce desirable tnnt guality under
the hot anid cnvironmient. However, the celour of frutt rind
and antl nmy coltvars Gul-¢-Shah Rose Pink. Guai-e-Shah Red,
Khog. Kabul. Sirin Anar, ete were attractive and could be
nsed i breedmye programme teoifuse these traits i the
popular cultivars,

The data on genolypic means, range and brametnceal
csttnnates of varahrthty presented in Table 2 aindicate wade
vartabt ity oo trint wergh (60 13407 ¢ nutber ot frufls
per plant 4 333 UR A vield per plant 1O 489-10 905 kg),
trutd lenethe 4 RT 989 cnn tptbreadih (4 81-X 19 em), TSS
(12317 6" Brixy. pluntheighr c131.2-245 5 em) and piant

spread (99 2230 5 ey Iy ovenerall the estimaltes of

phenvtypie coclhcrent ob vanaton (PCVYwas tigher than
the genotvpee coctticient of varnauon (GCV I hat the closer
correspendence hetween POV and GOV tor all the
quantitative ratls reveated that genotypic chiecls were
mmportant i the expression of the characters Both POY
and GOV sweere haeh ror tnntyreld per planti 76 G and 73 .84,
nutvher of fruns per plant (57 9aand 57 920 and trant weirght
AT and AR50 ndicating better scope of phenotypic
selection to ctthance the st vield m pomegranate. Sttlar
findings have heen reported carlier by Manohar eraf. (1981)
for and werght rind wereht feart weteht, number of trint/
trec. o vieldAroe and aotdity in pomegranate.

The nwaemtnde of hertabibiny mdcites the extent ol
reloabihity o dentdivang the venotypes an the bases of
phenotypre expresston In the present studies, high
heritahiiny was ehserved for 01 the coonennea! guantitative
raits The Prosd sense hentabrliy ranged trom U0 S 1o 99 86

17

per cent This high esttmate of hernitability as helptual e
base the selection programme on phenotypic performance
tp pomcegranate. The expected gencetic advance as
percentage ot mean {(genetic gamd ranged from 16 32 @
147 22 per cent, This was very high lor tnutt yield per plant
{147 22} number of fruits per plant {119 23}, and fruit werght
(68 03 This indicates that the level ol maprovement condid
be considerable in these traits. The lower genctic gan
recorded in TSS (16.32), frutl size and plant prowth
characters indicates that these traits could not be improved
to the desire 1evel as such.

Hermtability estimates 1o conjunction with genetic
advance are helpful in predicting its resultant effects tor
selecting the best individuals (Johnson er. af, 1955)
Selection based on high heritabihity and high genetic
advance is more helpful than on the basis of low genetic
gain. Hertability mainly due to additve genc ctfects would
he associated with high genetic gain and that due to non-
additive gene effects with low genetic gain. In the present
investigation hrgh herttamlity along with high genetie
advance was recorded (n the characters, vio.o number of
fruits per plant. truit yvield per plantand fruit werght. Besides
high estimates of GCV was also recorded. This shows that
these characters could be considered rehable tools tor
sciection and opens up the possibihity of improvement in
these characters in pomegranate, These hinding are
conformity with the results of Manohar ef af. 119811

Performance of popular cultivars in arid environment

Pooled statistical anaiysis revecled phly stgnthicant
difterences in the existing pomegranate cultivars 'noalt the
characters (Table 33 In growth performance the culbivars
Jalore Sceedless. Jodhpur Red, G137 P 23 and P 26 proved
better under hot and condittons. Parcek 119785 reported
that pomegraniate cultivars showed vigorons, seme-
vigorons and dwart vegetative growth characters The
varictal variations in plant growth characters nnder arid
condimons were also reported by Priasad and Bankar (20000
The nimimum plantheight (1626 cnuand spread (168 6o
mean of north-south + cast-westh was recorded tn ondtivar
Mridula The hnghest number ot 47 24 fraits per plant was
recorded in Mndula tollowed by 40 5 1 Jalore Scedloss
and the fowest (1] 60 Dholka, The heaviest trore e 28015
£) was produced i the caltivar Jalore Seedtess iollowed
by Jodhpur Red (235 3 gl The trattweightim other saneties
viz, Ganesh, G 127, P 23 and P 26 were ranged between
194 7510212 48 ¢ However, Mrdula culuvar produced the
smallest 1057 g fruits. Fruit fength and breadth ranged
from 538w 777 cmvand 5,46 1o 8.0 cmu respectively The
highest trail yield per plant was recorded tn Jalore Seedless
(9 78 ket The cultivars Jodhpur Red. Ganesh and G2
were of par satha moderate Inntlead ot abo 6 S ke The
it yield in Mrordufa was onby 4 94 kg i sprie the highess
numher of os periree. This was obhvionshy hecanse o
the stiall sized truits CHOS 7 ghin that cultrvar The varation
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Table 2 : Components of genetic vanability in pomegranate germplasm. :Li
Characters Range Mean CD Y GCV PCY h* GA - Genetic
[5?{?} (%) I:.P;E} {[:_r,.'fj Ibroud sense: },:Hi" ' f’fir J *
Plant height (cm) 131.2 - 2455 199 .63 7.14 2.2 11.04 L1.26 V6 1Y 4435 LK
Plant spread (cm) 99.2 — 249 5 192 65 6.04 19 15.02 1S 1S 983R 5913 30 69
Fruit weight (g) 60.1 - 340.1 168.48 16.67 0.] 33.56 34 11 96 %1 114 63 fR (3
Fruit length (cm) 4.81 -9.89 6 .48 0.45 4.3 13,19 1386 90.50 179 AT
Fruit breadth (cm) 481 - 8.19 6.41 0.24 2.4 [2.34 12 56 96 45 b 60 24 6 f
Number of fruits/plant 4.13 - 44 98 17.42 (.60 2.1 57.92 57 96 99 X6 2077 119,23 |
S 5 |
Fruil yield/plant (kg) (.49 - 10.90 3.20 (.93 18.0 73.84 716.01 94 40) 472 147 22 [
TSS (*Brix) 123 - 17.6 15.13 0.23 1.0 799 805 9858 247 1632 E
e e e e mm et e . — . - e e e L I
|
lable 3 : Growth and fruit yield characters of commercial pomegranate genotypes J ¢
Genotype Plant Plant Fruits Fruit Fruit Weipht TSS?! Juice Seed : q
height spread /plant yield weight of 100 { Brix) { 5 ) waste : g
(cm) (cm) /plant (kg)  (g) ari} (g) (T ) R
Al
Jalore Seedless 211.2 192.0 40.5 Q.78 250,15 21.47 17.38 54 53 RS i
Lo
Jodhpur Red 209.6 2431 291 6.61 235.30 19.74 15 60 4152 24 2k
Ganesh 190.6 222.3 323 6.06 194.75 20.78 16.03 47 25 bE 77
(3 137 220.0 248.2 331 6.83 211.56 19.73 15.14 54).60) 119>
Mridula 162.6 168.6 47.2 4.94 105.77 13.57 14.31 38 8 1 (305
P23 227.6 2537 20.6 434 212.48 16.56 16.9] 5().57 i 346
P26 218.6 198.3 22.5 4.53 210.29 18.74 16.93 50.97 12,92
Dholka 205.7 241.3 11.6 2.20 201.20 13.75 15.68 49.32 RER
GKVK 1 190.0 193.3 226 4.54 207.52 17.62 16.59 42 33 [d 43
Mean 207.5 2184 274 5.25 200,90 17.85 15.8% 48 3K R
5d 22.19 28.52 LO 75 2.12 37.74 2.65 1 07 5 8y 1.0
CD (P=0.03)* 14.05 8.46 227 .17 .18 0.0Y (.39 | Y1 (.71
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in frutt werght and stze secems to be genotypic as also
reported by Prasad and Bankar (20003 The holdness of
artlis an important quality trait. The cultivar Jalore Seedless
produced the largest aril size (0.22 g) followed by Ganesh
(021 2yand G 137(0 20 ¢). Cultivar Mridula produced the
smallest artl (014 ¢) However, the juice content was
signilicandy higher in Mndula (58 8 %) followed by Jalore
Seedless (54 55 %y and G 137 (50.60 ). Thus, cultivars
differed signifrcantly 1 juice and seed content, mellowness
of seeds and boldness ot aril as also reported by Mali and
Prasad (1999 and Prasad and Bankar (2000). Desaier al.
11992) observed positive and significant corrclation
between plant spread and fruit yield. Similarly, the froit
number and trint weirght waith yield, Thus, the cuitivars
producing Large number of trusts atso have genetical
potenttal for bigger fruits, The cultvars producing big sized
frutts also had bolder arils. On the basis of varietal
performance 1t 1s conciuded that the cultivars Jalore
Seedless, G 137, Ganesh and Mridula are potential under
hot ard conditions The culuivars Talore Scedless, G 137
and Cianesh are high yielding and better in fruit quality
except aril colour. It s afso found that the fruit quality of
Mridula excelled the above three cultivars, However, it is
disappointing that all these varieties are prone to fruit
cracking. Moreover, this problern is very serious in Jodhpur,
Red, Jalore Seedless, G 137 and Ganesh under hyper hot
arid conthtions. This suggest for systematic improvement
in the Jailore Seedless, alocally adapted superior genotype
to evolve dark red. sott and hold seeded Lypes.
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