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Heterosis for quality traits in tomato
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ABSTRACT

In the present study, a total of 43 entries coimgysbf 13 diversified genotypes of tomato alondhwiteir 30 F1
hybrids were evaluated during spring- summer seaBaita on fruit quality characters were recordeddgmer cent
mid-parent heterosis and better-parent heterosisewetermined. Heterosis over mid parent and bepeent,
however, for most of the characters were in negatlirection. Some of the parents having good piatiéwyt for
generating high cross combination for most of theligy traits under study have been identified.eSeébn of
crosses on the basis of performance per se seerbge teliable than selection based on the manifestaof
heterosis alone. Highest significant heterobelogias expressed by the Rybrids Selection 06-01 x Punjab
Chhuhara (for TSS at immature and turning stagedle@ion 06-01 x PT-3 (for TSS at red ripe sta@&N2070A x
PT-3 (for number of locules per fruit) ar@LN2070A x Sweet-72 (for pericarp thickness). Théybrids, though
showed improved fruit quality in terms of TSS amature stage, TSS at turning stage, TSS at red stpee,
number of locules and pericarp thickness.

Key words: relative heterosis, heterobeltiosis, heteros&S,Tlocule and pericarp thickness.

INTRODUCTION

Tomato is one of the most important vegetable cmpsvated all over the world for both table anchgessing
purposes. India ranks second in the world with @@ ainder tomato cultivation of 1204 thousand hrestaannual
production of 19402 thousand metric tonnes and totaductivity of 21.2 metric tonnes per hectaren¢h, 2013-
14). This increase in productivity is principallyel to the cultivation of Fhybrids which yield higher than open
pollinated varieties. This is so because this gellinated crop has tremendous potential for hesierand high price
of hybrid seed is compensated for by the realizgtidr profits obtained from cultivation of, Rybrids. The term
heterosis was coined by (Shull, 1914). Heterositomato was first observed by Hedrick and BoothO{)9for
higher yield and more number of fruits. Since theeterosis for yield, its components and qualibit$r were
extensively studied. Choudhaey al., (1965) emphasized the extensive utilization of toste to step up tomato
production.

MATERIALS AND METHODS

The study was conducted during Spring-Summer seaf2013 and 2014 at Vegetable Research Centre J\RC
the G.B. Pant University of Agriculture and Tecto@), Pantnagar, Uttarakhantihe experimental material for
this study consisted of 13 genotypes whicheveedected based on their diversity for variouisstr&rom these 13
genotypes, 30 crosses were evolved in a line ert@sating design with 10 genotypes as female par@nes) and
3 genotypes as male parents (testers). F1 hybiittlsteir parents were evaluated in a randomizedklbesign
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with three replications. Mean values of ten planteach entry, selected at random were obtainedydiatity.
Heterosis over better parent (heterobeltiosis) mittparent (relative heterosis) were worked ousaggested by
Turner (1953) and Hayex al, (1956). The formula used for estimation of heses given by Fonseca and Patterson
(1968).

RESULTS AND DISCUSSION

Tomato ranks first among processed vegetableseimtirld. High TSS is one of the major factors cdased for
manufacture of processed products. One per cergdae in TSS content of fruits results in 20 pert ggcrease in
recovery of processed product (Berry and Uddin,119Since high total soluble solids content is elated with
small fruit size and oval fruit shape (Roy and Gittmury 1972), such fruits have better transport keeping
gualities. The mean performance of parents and hybrids asepted in Table 1. Perusal of data revealed tleat th
mean values for TSS at immature stage ranged fr8mt8 5.57°Brix. Among the hybrids generated, tfeximum
value for the same trait was noticed in cross coatimn, Selection 06-01 x Punjab Chhuhara (5.5%)Band the
minimum value in AC-576 x PT-3 (3.37°Brix). Hetesdtiosis and relative heterosis for TSS at immasiage are
presented in Table 2. Heterosis over mid-parenthattbr parent value ranged from -17.84 to 28.96cpat and -
27.74 to 27.48 per cent, respectively. SelectiorDD6x Punjab Chhuhara (28.96%) exhibited highesitive
heterosis over mid-parent, while CLN2237A x Swe2t(717.48%) exhibited highest negative heterosisr owid-
parent. Cross combinations exhibiting significansifive relative heterosis were ARTH-3 x PT-3 (841 EC-
519784 x PT-3 (7.11%), EC-519784 x Punjab Chhuli@rb7%), ARTH-3 x Sweet-72 (9.23%), CLN2070A x
Sweet-72 (11.63%), PT-7 x PT-3 (13.93%), Selecfi6r01l x Sweet-72 (17.37%), CLN2070A x Punjab Chhaha
(19.38%), CLN2070A x PT-3 (20.83%), Selection 0691PT-3 (21.99%) and ARTH-3 x Punjab Chhuhara
(23.08%).

Combination Selection 06-01 x Punjab Chhuhara @%)Yexhibited highest positive heterobeltiosis,l&RILN2237A

x PT-3 (-27.74%) exhibited highest negative hetgtaisis for TSS at immature stage. Cross comhingtiARTH-3 x
Sweet-72 (8.40%), CLN2070A x Sweet-72 (9.92%), CORRA x PT-3 (14.17%), Selection 06-01 x PT-3 (1%34
Selection 06-01 x Sweet- 72 (16.03%), CLN2070A xjBo Chhuhara (17.56%) and ARTH-3 x Punjab Chhuhara
(22.14%) showed significant positive heterosis dyadter parent. Most promising cross combinatiorhfgher TSS

at immature stage is Selection 06-01 x Punjab Céitzubs it exhibited the highest heterosis over bathparent
and better parent. Among different hybrids evaldai® combinations exhibited significant relativetdrosis and

17 combinations exhibited significant heterobelioThese results are in accordance with the fogsliof Kumari

and Sharma (2011), Chattopadhyay and Paul (201RYadavet al, (2013).

The mean values for TSS at turning stage rangeah 863 to 5.69°Brix. Among the hybrids generatduk t
maximum value for the same trait was noticed irssrmombination, Selection 06-01 x Punjab Chhuta&9{Brix)
and the minimum value in AC-576 x PT-3 (3.53°Briketerobeltiosis and relative heterosis for TSSuating
stage are presented in Table 2. Heterosis overpanient and better parent value ranged from -14529t02 per
cent and -20.91 to 27.57 per cent, respectiveljecBen 06-01 x Punjab Chhuhara (29.02%) exhibhéghest
positive heterosis over mid-parent, while AC-57®%-3 (-14.52%) exhibited highest negative heterosir mid-
parent. Cross combinations exhibiting significamisipve relative heterosis were, EC-519784 x PT434%),
CLN2070A x Sweet-72 (8.29%), EC-519784 x Punjab@iaha (8.86%), PT-7 x PT-3 (10.90%), Selection 06-0
x Sweet-72 (15.68%), CLN2070A x Punjab Chhuhara3@%), CLN2070A x PT-3 (22.19%), ARTH-3 x Punjab
Chhuhara (22.83%) and Selection 06-01 x PT-3 (23)05

Combination Selection 06-01 x Punjab Chhuhara @%)5exhibited highest positive heterobeltiosis, le/hi
CLN2237A x PT-3 (-20.91%) exhibited highest negatitieterobeltiosis for TSS at turning stage. Cross
combinations, EC-519784 x Punjab Chhuhara (6.08%N2070A x Sweet-72 (7.12%), Selection 06-01 x Swee
72 (12.31%), CLN2070A x PT-3 (15.45%), CLN2070A wniab Chhuhara (15.45%), Selection 06-01 x PT-3
(22.24%) and ARTH-3 x Punjab Chhuhara (22.42%) sltbsignificant positive heterosis over better parktost
promising cross combination for higher TSS at tognstage is Selection 06-01 x Punjab Chhuhara ehibited
the highest heterosis over both mid-parent ancebetirent. Among different hybrids evaluated, 1himations
exhibited significant relative heterosis and 15 borations exhibited significant heterobeltiosis sDbable heterosis
for TSS was also reported by Kumari and Sharmal(p@hattopadhyay and Paul (2012) and Yaetsal, (2013).

The mean values for TSS at red ripe stage rangad #.14 to 5.90°Brix. Among the hybrids generatiud
maximum value for the same trait was noticed irsgroombination, Selection 06-01 x PT-3 (5.90°BeRry the
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minimum value in AC-576 x PT-3 (4.13°Brix). Heteaitiosis and relative heterosis for TSS at red sfzge are
presented in Table2. Heterosis over mid-parentlseiter parent value ranged from -21.79 to 36.15cpat and -
25.73 to 34.09 per cent, respectively. SelectiofdD6& PT-3 (36.15%) exhibited highest positive hedis over
mid-parent, while CLN2237A x Sweet-72 (-21.79%) ibikled highest negative heterosis over mid-parénbss
combinations exhibiting significant positive relatiheterosis were Selection 06-01 x Sweet-72 (24)80T-8 x
Punjab Chhuhara (15.09%), CLN2070A x PT-3 (15.97E€};519784 x Punjab Chhuhara (18.12%), ARTH-3 x
Punjab Chhuhara (19.57%), Selection 06-01 x Pufjhbuhara (31.09%) and CLN2070A x Punjab Chhuhara
(32.88%).

Tablel. Mean performance of parental lines of tomat for TSS, number of locules and pericarp thickness

Character TSS at Imma_ture TSS at Turn_ing TSS at Red _Ripe Number of ‘ Pericarp
Stage (°Brix) Stage (°Brix) Stage (°Brix) Locules Thickness (mm)
CLN2070AxPT-3 4.83 5.23 5.57 3.67 1.80
CLN2070AxSweet-72 4.80 4.96 5.53 3.00 3.88
CLN2070AxPunjab Chhuhara 5.13 5.23 6.53 3.67 4.75
PT-8xPT-3 4.33 4.43 4.63 2.67 2.25
PT-8xSweet-72 4.43 4.96 5.53 3.00 3.36
PT-8xPunjab Chhuhara 4.43 4.63 5.47 2.67 2.70
EC-519784xPT-3 4.27 4.33 4.63 3.33 3.37
EC-519784xSweet-72 4.04 4.16 4.27 3.00 3.64
EC-519784%Punjab Chhuhara 4.63 4.73 5.43 2.67 3.39
Selection 06-01xPT-3 4.90 5.33 5.90 2.67 3.59
Selection 06-01xSweet-72 5.07 5.20 5.67 2.00 2.72
Selection 06-01xPunjab Chhuhara 5.57 5.69 5.83 2.67 3.38
ARTH-3xPT-3 4.30 4.40 4.57 3.67 2.64
ARTH-3xSweet-72 4.73 4.93 5.23 2.67 3.22
ARTH-3xPunjab Chhuhara 5.33 5.46 5.50 3.00 1.78
PT-7xP1-3 4.6t 4.7t 4.8( 2.3¢ 2.3t
PT-7xSwee-72 4.2 4.4¢ 452 2.67 1.8¢
PT-7xPunjab Chhuhara 4.13 4.26 4.33 3.33 2.49
AC-824xPT-3 3.83 4.33 4.67 3.00 2.83
ACB824xSweet-72 4.17 4.43 4.60 2.33 2.48
AC-824xPunjab Chhuhara 4.30 4.56 4.77 2.67 2.38
AC-576xP1-3 3.31 3.5¢ 4.1¢ 3.0C 2.9¢
AC-576xSwee-72 3.9t 4.1¢€ 4.6: 3.3t 244
AC-576xPunjab Chhuhara 4.17 4.36 4.63 2.33 241
CLN2237AxPT-3 3.73 4.16 4.23 3.00 1.67
CLN2237AxSweet-72 3.93 4.26 4.37 2.33 2.90
CLN2237AxPunjab Chhuhara 4.57 4.60 4.73 3.67 2.93
PT 200™-09xP1-3 3.9t 4.2C 4.3t 2.67 3.4
PT 200™-09xSwee-72 4.57 4.62 4.71 3.0C 3.0z
PT 2007-09xPunjab Chhuhara 4.47 4.70 4.83 2.33 3.71
CLN2070A 4.23 453 5.33 2.33 1.13
PT-8 4.47 4.66 5.00 2.66 3.67
EC-519784 4.20 4.23 4.70 2.33 1.42
Selection 0-01 4.21 4.3¢ 4.4( 2.3¢ 2.9¢
ARTH-3 4.3( 4.4: 4.7 2.6€ 1.3C
PT-7 4.37 4.50 4.86 4.33 2.76
AC-824 4.53 4.63 4.93 2.33 2.26
AC-576 4.13 4.23 4.63 3.00 2.52
CLN2237A 5.17 5.26 5.70 2.33 3.45
PT 2007-09 4.53 4.66 4.73 3.66 4.52
PT-3 3.76 4.03 4.26 3.33 4.16
Sweet-72 4.37 4.63 5.46 2.66 2.27
Punjab Chhuhara 4.37 4.46 4.50 3.66 4.42
Mean 4.40 4.60 4.92 2.82 2.86
C.V. 3.28 3.23 4.48 17.58 8.83
S.E. 0.83 0. 86 0.12 0.28 0.14
C.D. at 5% 0.23 0.24 0.35 0.80 0.41
Range Lowest 3.36 3.53 4.13 2.00 1.13
Range Highest 5.57 5.69 5.90 4.33 4.75
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Table 2: Per se performance, mid-parent heterosis and better parenheterosis for TSS at immature, turning and ripe sage

Crosses TSS at immature stage TSS at turning stage TSS at red ripe stage |
Mid parent | Better parent [ Mid parent | Better parent Mid parent|Better parent

CLN2070A%XPT-3 20.8% 14.17* 22.19** 15.45** 15.97* 4.38
CLN2070AxSweet-72 11.63 9.92%* 8.29** 7.12* 2.47 1.22
CLN2070AxPunjab Chhuhg 19.3¢x 17.5¢€ ** 16.38** 15.4¢8 ** 32.88 22.5(**
PT-8xPT-3 5.26 -2.29 1.9% -4.93 0.00 -7.33
PT-8xSweet-72 0.3 -0.75 6.7¢ 6.43 5.73 122
PT-8xPunjab Chhuhara 0.38 -0.75 1.53 -0.64 15.09* 9.33*
EC-519784xPT-3 7.1 1.59 4.84 2.36 3.35 -1.42
EC-519784xSweet-72 -5.76 -7.56* -6.09* -10.15* -16.07** -21.95**
EC-519784xPunjab Chhuh 8.17+* 6.11 8.8€** 6.0% * 18.12* 15.6(**
Selection 0-01xP1-3 21.9¢x+ 14.8¢** 27.05% 22.2¢%* 36.15 34.0¢**
Selection 06-01xSweet-72 1737 16.03** 15.68** 12.31** 14.86** 3.66
Selection 06-01xPunjab Chhuhara 28%96 27.48** 29.02** 27.57** 31.09** 29.63**
ARTH-3xPT-3 6.6 0.00 4.01 -0.67 1.86 -2.84
ARTH-3xSweet-72 9.2% 8.40* 8.83 6.47 2.95 -4.27
ARTH-3xPunjab Chhuha 23.0¢* 22.0¢** 2280 22.47** 19.57* 17.0Z**
PT-7xPT-3 13.93+* 6.11 10.9(** 5.11 5.11 -1.37
PT-7xSweet-72 -2.29 -2.29 -2.30 -3.67 -12.26+ -17.07**
PT-7xPunjab Chhuhara -5.34 -5.34 -4.91 -5.33 -1.47 -10.96**
AC-824xPT-3 -7.63 -15.44** 0.00 -6.47 1.45 -5.41
ACB824xSweet-72 -6.37 -8.09* -4.31 -4.31 -11.54* -15.85**
AC-824xPunjab Chhuhe -3.37 -5.1¢F 0.3¢ -1.51 1.0€ -3.3¢
AC-576xP1-3 -14.77%* -18.58 ** -14.52%* -16.5¢** -7.12 -10.7¢*
AC-576xSweet-72 -7.45 -9.92** -6.09 -10.15* -8.25* -15.24**
AC-576xPunjab Chhuhara -1.96 -4.58 0.34 -2.24 1.46 0.00
CLN2237A%PT-3 -16.42 -27.74* -10.44** -20.91*  -15.05** -25.73**
CLN2237AxSweet-72 -17.48 -23.87** -13.85** -19.01*%*  -21.79* -23.39**
CLN2237AxPunjab Chhuhg -4.2C -11.61** -5.3¢ -12.5¢** -7.1¢* -16.9¢ **
PT 2007-09%xPT-3 -5.22 -13.24%* -3.33 -.987** -3.70 -8.45*
PT 2007-09xSweet-72 2.62 0.74 -0.32 -0.64 -6.54 -12.80**
PT 2007-09xPunjab Chhuhara 20+83 14.17* 22.19** 15.45* 4.69 2.11

* Significant at 5%  ** Significant at 1%

Combination Selection 06-01 x PT-3 (34.09%) exkibihighest positive heterobeltiosis, while CLN223¢RT-3
(-25.73%) exhibited highest negative heterobekidsr TSS at red ripe stage. Cross combinationsg RTPunjab
Chhuhara (9.33%), EC-519784 x Punjab Chhuhara@¥%),6ARTH-3 x Punjab Chhuhara (17.02%), CLN2070A x
Punjab Chhuhara (22.50%) and Selection 06-01 xaBudhhuhara (29.63%) showed significant positiierosis
over better parent. Most promising cross combimafos higher TSS at red ripe stage is Selectio®D& PT-3 as it
exhibited the highest heterosis over both mid-pagerd better parent. Among different hybrids evedda 15
combinations exhibited significant relative hetésoand 17 combinations exhibited significant hdbettiosis.
Desirable positive heterosis obtained in this expent is in close agreement with the findings ofniari and
Sharma (2011), Chattopadhyay and Paul (2012) anddw&t al, (2013).

More number of locules per fruit is associated viiiger fruit size and flat-round fruit shape andts fruits are
preferred for processing purposes. Hybrid vigous bhaen discussed by considering more locules pérds a
desirable attribute. Mean values for number of llegyer fruit ranged between 2.00 and 4.33. AmbegH hybrids
evaluated, the maximum value for number of loculas noticed in cross combination, PT-8 x SweetitREC519784
x Punjab Chhuhara (4.00). The minimum value foistimae character was noticed in cross combinatiecti®m 06-01 x
Sweet-72 (2.00). Perusal of data presented in Tabéyealed that relative heterosis and heteralsétifor number
of locules per fruit ranged from -30.43 to 57.14 pent and -38.46 to 57.14 per cent, respectivihg maximum
positive heterosis over mid-parent for number afules was recorded in CLN2237A x PT-3 (57.14%) #rel
maximum negative heterosis over mid-parent wasrdecbin EC-519784 x Punjab Chhuhara (-30.43%). £ros
combination ARTH-3 x PT-3 (46.67%) exhibited sigrdit positive relative heterosis. The highest tpasivalue
for heterobeltiosis for number of locules was otedrin CLN2070A x PT-3 (57.14%) and the highestatieg
value was observed in EC-519784 x Punjab Chhuh@B46%). Significant negative heterosis over bgigrent
was observed in cross combination EC-519784 x Si#2¢t30.77%).

Since amount of juice increases with an increaskdnle number, processing industries favour mowilated
fruits. Significant increase in locule number wagiced in cross combination CLN2070A x PT-3 witlspect to

30
Pelagia Research Library



Savita and J. P. Singh Asian J. Plant Sci. Res., 2015, 5(7):27-32

relative heterosis. In contrast less number oflexis favoured by farmers and consumers becaese fiuits will
be firm. Most of the cross combinations exhibiteshative heterosis indicating decrease in nhumbdoafles in
hybrids, which is desirable from fruit quality poiof view. Most significant decrease in locule nwenkvas noticed
in cross combination EC-519784 x Punjab Chhuhatdctwcan be concluded as most promising. Resudts al
revealed that 3 hybrid combinations showed sigaificrelative heterosis and 3 hybrid combinationewsd
significant heterobeltiosis. Similar findings foumber of locules were reported by Sekaaal., (2010), Ahmacket
al., (2011) and Chattopadhyay and Paul (2012).

Table 3: Per se performance, mid-parent heterosis and better parenheterosis for number of locules and pericarp thikness

Crosses Number of locules Pericarp thickness

Mid parent | Better parent | Mid parent | Better parent
CLN2070AxPT-3 57.14 57.14 -32.24 * 5688 **
CLN2070AxSweet-72 28.57 28.57 127.37 ** 7053 **
CLN2070AxPunjab Chhuhara 2941 10.00 70.76  ** 7.30
PT-8xPT-3 -5.88 -20.00 -42.64 ** -46.08 **
PT-8xSweet-72 5.88 -10.00 13.13 -8.36
PT-8xPunjab Chhuhara -20.00 -20.00 -33.28 ** -39.01 **
EC-519784xP-3 0.0C -23.0¢ 20.6: **  -19.0¢ **
EC-519784xSweet-72 -10.00 -30.77 96.94 ** 60.26 **
EC-519784xPunjab Chhuhara -30%43 -38.4€* 1583 *  -23.42 **
Selection 06-01xPT-3 14.29 14.29 0.75 -13.84 *
Selection 06-01xSweet-72 -14.29 -14.29 4.08 -8.00
Selection 0-01xPunjab Chhuha -5.5¢ -20.0( -8.57 -23.72  **
ARTH-3xP1-3 46.67* 37.5( -3.6C -36.72  **
ARTH-3xSweet-72 6.67 0.0C 80.24 ** 4179 *
ARTH-3xPunjab Chhuhara 0.00 -10.00 -37.75 ** 5971 **
PT-7xPT-3 0.00 0.0C -32.31 ** -43.68 **
PT-7xSweet-72 14.29 14.29 -25.53 **  -32.17 **
PT-7xPunjab Chhuha 17.6¢ 0.0C -30.77 ** 4378
AC-824xP1-3 12.5( 0.0C -11.9¢ -32.0¢  *
ACB824xSweet-72 -12.50 -22.22 9.41 9.09
AC-824xPunjab Chhuhara -15.79 -20.00 -28.91 ** -46.31  **
AC-576xPT-3 12.50 0.0C -11.37 -28.88  **
AC-576xSweet-72 25.00 11.11 1.95 -3.04
AC-576xPunjab Chhuhe -26.3: -30.0C -30.61 **  -45.5¢ **
CLN2237AxP7-3 20.0¢ 12.5( -56.17 **  -59.9; **
CLN2237AxSweet-72 -6.67 -12.50 1.40 1593 *
CLN2237AxPunjab Chhuhara 22.22 10.00 -25.55 **  -33.73 **
PT 2007-09%PT-3 6.67 0.0C -21.06 *=* -24.17 **
PT 2007-09xSweet-72 20.00 12.50 -11.23 -33.31  **
PT 2007-09xPunjab Chhuhara -22.22 -30.00 -17.09 ** -17.98 **

* Significant at 5%

** Significant at 1%

Pericarp thickness is a desirable attribute awmjitairts fruit firmness and such fruits suit for ladigtance transport,
canning and better storage (Roy and Choudhury 1Gd2zalez 1985 and Kalloo 1988). Singihal. (1980) also
reported the pericarp thickness of tomato as onehef most important component of keeping quality an
transportability. The improved shelf-life resultifgppm thicker pericarp helps in reducing post hatvisses.
Pericarp thickness exhibited variation among treatis which ranged from 1.13 to 4.75 mm. Among thierids
evaluated, the maximum value for pericarp thickness noticed in cross combination, CLN2070A x Phnja
Chhuhara (4.75 mm). The minimum value for the sémaie was recorded in CLN2237A x PT-3 (1.67 mmuitsr
having high pericarp thickness can withstand shigp@ind remain firm for more number of days as ceathéo thin
fleshed fruits. The maximum positive heterosis awét-parent for pericarp thickness was recorde@LiN2070A x
Sweet-72 (127.37%) and the maximum negative haetemv@r mid-parent was recorded in CLN2237A x P{-3
56.17%). Hybrid combinations, EC-519784 x Punjabh@tara (15.83%), EC-519784 x PT-3 (20.62%),
CLN2070A x Punjab Chhuhara (70.76%), ARTH-3 x Sw&et(80.24%) and EC-519784 x Sweet-72 (96.94%)
exhibited significant positive relative heterosis.

The highest positive value for heterobeltiosisgdericarp thickness was observed in CLN2070A x Swieef70.53%)
and the highest negative value was observed in @BR& x PT-3 (-59.92%). Some combination of the ldgor
CLN2237A x Sweet-72 (15.93%), ARTH-3 x Sweet-72.78%%) and EC-519784 x Sweet-72 (60.26%) exhibited
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positive significant heterobeltiosis for the samaitt Among cross combinations evaluated, 19 hgbecthibited

significant relative heterosis and 25 hybrids exbibsignificant heterobeltiosis for pericarp thieks. Most promising
hybrid in terms of higher pericarp thickness wasN@Q70A x Sweet-72with respect to relative heterasisl

heterobeltiosis. Similar results were reported byn&det al.,(2011) and Chattopadhyay and Paul (2012).

CONCLUSION

For most of the quality traits under study, hetesrawer mid parent and better parent were in negatirection
indicating accumulation of decreasing alleles friooth the parents involved in a cross. Less numbércnles is
favoured by farmers and consumers because theg Will be firm.and most promising hybrid for nuerbof
locules was EC-519784 x Punjab Chhuhara which é@ekilnegative heterosis. High total soluble sotidatent is
correlated with small fruit size and oval fruit pleasuch fruits have better transport and keepiraditegs. Hybrid,
Selection 06-01xPunjab Chhuhara showed most progiigisults for TSS at immature and turning stadesreas,
Selection 06-01 x PT-3 was most promising hybrichbmation for the trait TSS at red ripe stage. thproved
shelf-life resulting from thicker pericarp helpsieducing post harvest losses. Hybrid combinatf@iiN2070A x
Sweet-72 exhibited most promising results with eespo heterosis for pericarp thickness.
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