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Abstract 

TheresearchexperimentwascarriedoutattheHorticultureResearchFieldatSamHigginbottom 

University of Agriculture, Technology and Sciences, Prayagraj during Rabiseason 2022-

2023 to investigate the growth and yield of different hybrids of tomato. Thedesign of the 

experiment was RBD with three replications. The purpose of the study is 

toevaluatetheplantsintermsofvariousparameterssuchasplantheight,numberofbranches,daysto 

first flowering, days to 50% flowering, days to fruit setting,number of flowers cluster 

perplant, number of fruit set per cluster, number of fruits per plant, polar diameter, 

equatorialdiameter, fruit weight, fruit yield/plant, fruit yield/ha and benefit-cost ratio. The 

differenthybrids (Gagan plus, NS 585, Pukhraj, Hamilton, Beef Steak, ArkaRakshak, 

ArkaSamratandShivani)havebeentakeninthestudy.TheresultsofthestudyindicatethatArkaRak

shaksignificantly improved the growth and yield of tomato. The highest fruit weight and 

fruityield were observed in the hybrid ArkaRakshak. Overall, the study suggests that the 

hybridArkaRakshak is thebest forthegrowth and yield of tomatoes. 

Keywords:Solanumlycopersicum,varieties,growth,fruityield. 

 
Introduction 

“Tomato, botanically known as SolanumlycopersicumL. or Lycopersiconesculentum 

Mill.Tomato is a horticulture crop belonging to the family Solanaceae. It originated from 

SouthAmerica”(Vavilov,1935).“Tomatoisoneofthemostpopularandwidelygrownvegetablecrop

sthroughout the world and is treated as “protective food” universally. Tomato is known as 

thepoor man’s apple (orange) in India and the love of apple in England” (Olaniyi et al., 

2010). “Tomato is used as 

soup,salad,pickles,ketchup,puree,sauces,tomatopaste,tomatojuiceandotherproducts.Thepulpan

djuiceoftomatofruitaredigestibleandamildaperient,apromoterofgastricsecretionanda blood 

purifier. It also contains a large quantity of water (%), calcium (%) and Niacin all 

ofwhichareofgreatimportanceinthemetabolicactivitiesofman”(Olaniyietal.,2010).“Tomatois a 

good source of vitamins A, C and E and minerals that are very good for body and 

protectthebodyagainstdiseases”(Taylor,1987).“Tomatorankssecondfollowingpotatointermsof 



areacultivated,butfirstasaprocessingcrop”(AlawathugodaandDahanayake,2014;Enujeke, 

2013). “India ranks second in tomato production producing 30.26% of the world’s.Tomato 

production is first being China and is followed by Turkey ranking third in the 

world”(FAOSTAT, 2020). “The area under tomato production in India accounts for 46.72 

thousandha with a production of 34.29 million tonnes in the year 2019-20. Andhra Pradesh 

ranks firstin area and production of tomatoes in the year 2019-20 followed by Madhya 

Pradesh andKarnataka. In Uttar Pradesh area under production is 0.20 lakh hectares while 

production isestimatedtobe5.29milliontonnesfortheyear2019-

20”.(Source:NHB,MinistryofAgriculture and Farmers Welfare, Government of India, 

2020-21). “The productivity 

oftomatoesisaffectedbyseveralbioticandabioticfactors.Forstableproduction,testingofnewvarieti

es/ hybrids must be adopted. Crop growth and yield are usually affected by 

varietaldifferences”(Naik et al., 2018). “The development of hybrid tomato varieties having 

desirablecharacteristics has proven to be an effective strategy to increase tomato production. 

The yieldofhybridtomatoesis20to25%moreascomparedtoopen-

pollinated”(Islametal.,2012andDevkota et al., 2018).“The growth characteristics of crops 

such as plant height, leaf area,number of leaves or branches and fruit yield were influenced 

by genetic factors of differentvarieties”(Majanbu et al., 1996 and Sajjan etal., 2002). 

 
MaterialsandMethods 

 
ThepresentinvestigationwasconductedattheHorticultureResearchField,SHUATSCollegeof 

Agriculture, Prayagraj, (U.P) during the Rabi season (2023). The experimental 

materialcomprisedofeighthybrids,whichwerecollectedfromthemarket.Thehybridsweretranspla

nted in loamy soil after 30 DAS in a randomized block design with three replications.Plants 

of each genotype were planted at a spacing of 60x45 cm. Standard cultural 

practices(OperationsandProtectionmeasures)wereadoptedtoensurehealthycropgrowth.Thehybr

idswere evaluated for some important character viz., plant height (cm), number of branches 

perplant at final picking, days to flower initiation, days to fruit set, number of flower clusters 

perplant, number of fruit set per cluster, number of fruit per plant, average fruit weight (g), 

fruityield per plant (kg), fruit yield per hectare (t/ha), polar diameter (mm), equatorial 

diameter(mm) using various equipment’s such as verniercalliper, measuring tape and 

weighing scale.Thedatawasanalyzed as perthemethodgiven by (Panseand Sukhatme,1967). 

 
ResultsandDiscussion 

 
DatarecordedongrowthparameterobservationsandresponsesofeighthybridsispresentedinTables

1 and 2. 

 
Plantheight (at 30, 60 and 90 DAT) 

 
Duetothediversegeneticmakeupofseveraltomatohybrids,plantheightvariedgreatlyamonghybrid

s at the maturity stage. The plant height increased as the plant aged. The plant height 

at30DATvariedfrom40.12to56.23cm.H8(Shivani)hadthelowestplantheight(43.21),whileH6(A

rkaRakshak)recordedthemaximumplantheight(56.23).Theplantheightat60DAT 



variedfrom80.56to91.45cm.H8(Shivani)hadthelowestplantheight(80.56cm),whileH6(ArkaRa

kshak) recorded the maximum plant height (91.45 cm). The plant height at 90 

DATvariedfrom125.45to142.32cm.H8(Shivani)hadthelowestplantheight(125.45cm),whileH6 

(ArkaRakshak) recorded the maximum plant height (142.32 cm). Typically, plant heightis a 

good indicator of plant vigour, which may lead to higher productivity. The hybrids'underlying 

genetic differences are thought to be the cause of the height variation. It 

supportstheconclusions reached by Hazarika and Phookan(2005). 

 
Numberofprimarybranchesperplantatfinalpicking 

Among the eight hybrids the maximum number of primary branches (10.9) was observed 

inH6 (ArkaRakshak) and the minimum number of primary branches (6.8) was observed in 

H8(Shivani), while the remaining hybrids were moderate in their growth habitat. The 

suitabilityofaparticularhybridinagroclimaticconditionsandthehighgrowthcharacteristicsofhybri

dsistoblameforthevariationinthenumberofbranchesintomatohybrids;similarfindingswerealsore

portedbyAlametal.(2010)from4.3to6.7,Singhetal.(2013)from15.29to24.2, 

andShankaret al.(2013) from5.33to 10.60. 

 
Daystoflowerinitiation 

Thedaysittookfortomatohybridstoreachtheirfirstfloweringwerediscoveredafterthedatawas 

statistically analyzed. The average number of days from transplanting to the start of 

thefirstblossomranged from 38.56 to 49.43. 

Among the eight hybrids, the maximum days to flower initiation (49.43) was recorded in 

H8(Shivani) and the minimum (38.56) was recorded in H6 (ArkaRakshak), while the 

remaininghybridsaremoderateintheirgrowthhabitat.Earlyandlatefloweringareconsideredgenoty

pictraits that are moderately impacted by environmental factors, especially in growing 

locations.Since early flowering hybrids and varieties with high yields are typically sought 

after forcommercial cultivation, it is also seen to be a commercially significant characteristic 

and soassumes prominence in crop development programming. Other studies have also 

reportedsimilar findings regarding variations in flowering times among different tomato 

hybrids.According to Amarananjundeshwara et al. (2008), different cultivars' flowering 

days 

aftertransplantationrangedfrom25.00to30.25days.Hussainetal.(1990)havereporteddataofasimi

lar nature regarding the number of days prior to the beginning of flowering on 

varioustomatohybrids. 

 
Daysto50 %flowering 

 
Among the eight hybrids, the maximum days to 50 % flowering (64.67) were recorded in 

H8(Shivani) and the minimum (53.56) was recorded in H6 (ArkaRakshak), while the 

remaininghybridsaremoderateintheirgrowthhabitat.Theearlymaturityofthetomatohybridsaccou

ntsfor the variation in days to 50% flowering; similar results were previously reported by Ali 

etal.(2012), Shankaret al. (2013),Singh etal. (2013), andSaid etal. (2014) intomato. 

 

 
Numberofflowerclustersperplant 



In terms of the number of flower clusters per plant, there were highly significant 

differencesbetween the hybrids. Among the eight hybrids, the maximum number of flower 

clusters perplant (5.6) was recorded in H6 (ArkaRakshak) and the minimum (3.5) was 

recorded in H8(Shivani), while the remaining hybrids are moderate in their growth habitat. 

Because differenttomato varieties and hybrids have distinct genetic make-ups, those with the 

most 

blossomclustersalsoyieldmore.Wahundeniyaetal.(2005)alsoreportedalmostidenticalfindings. 

 
Daystofruitsetting, Numberoffruitset perclusterandNumberoffruitsperplant 

 
Among the eight hybrids, the maximum number of fruit set per cluster (5.21) was observed 

inH6 (ArkaRakshak) and a minimum (4.5) was recorded in H8 (Shivani), while the 

remaininghybrids are moderate in their growth habitat. Among the eight hybrids, the 

maximum numberof fruits per plant (33.34) was recorded in H6 (ArkaRakshak) and the 

minimum (24.75) wasrecorded in H8 (Shivani), while the remaining hybrids are moderate in 

their growth habitat.Among the eight hybrids, the maximum days to fruit setting (61.23) was 

observed in H8(Shivani) and the minimum (48.78) was recorded in H6 (ArkaRakshak), while 

the 

remaininghybridsaremoderateintheirgrowthhabitat.AccordingtoPandeyetal.(2006),whoobser

veda fruit set percentage ranging from 83.1 to 93.9%, this conclusion is consistent. The 

findingsshowedadirectcorrelationbetweenfruitoutputandfruitsetpercentage.Thefruityieldwould

be greater the higher the fruit set. The early fruit setting and maturity of tomato hybrids 

causevariationin thedays until first fruiting. 

 
Averagefruitweight(g) 

 
Among the eight hybrids, the maximum fruit weight (72.45 g) was observed in H6 

(ArkaRakshak) and the minimum fruit weight (69.87 g) was observed in H8 (Shivani), while 

theremaining hybrids are moderate in their growth habitat. Different tomato hybrids 

exhibitvariations in fruit size, which can be attributed to their genetic makeup and the 

characteristicsof cell size and intercellular space within the flesh. This observation has been 

supported bystudies conducted by Shaw and Cautliffe (2002), Rehman et al. (2000), and 

Golani et al.(2007)who found similar resultsregarding fruit sizeintomato hybrids. 

 

 
Fruityieldperplant(kg)andFruityieldperhectare(t/ha) 

 
The yield of fruit varied significantly between the hybrids. Among the eight hybrids 

themaximumfruityieldperplant(2.42kg)wasrecordedinH6(ArkaRakshak)andtheminimumfruit 

yield per plant (1.73 kg) was recorded in H8 (Shivani), while the remaining hybrids 

weremoderateintheirgrowthhabitat.Amongtheeighthybrids,themaximumfruityieldperhectare(8

9.63t/ha)wasrecordedinH6(ArkaRakshak)andtheminimumfruityieldperhectare(64.07t/ha) was 

recorded in H8 (Shivani), while the remaining hybrids are moderate in their growthhabitat. 

Moreover, Hussain et al. (1990), Hussain et al. (2001), and Mansour et al. 

(2009)revealedsimilargeneticdifferencesformarketablefruityieldandotherplantfeaturesinother 



tomatogenotypes.Theseresultssuggestedthathybridsbearinglarge-

sizedbutsparselydistributedfruitswilllikelyyieldlessthanthosebearingmedium-sizedandlarge-

numberfruitsperplant. 

 
PolardiameterandEquatorialdiameter(mm) 

 
Amongtheeighthybrids,themaximumpolardiameter(59.23mm)wasrecordedinH7(ArkaSamrat) 

and the minimum polar diameter (44.23) was recorded in H1 (Gagan Plus), while 

theremaining hybrids are moderate in their growth habitat. The maximum equatorial 

diameter(58.45 mm) was recorded in H3 (Pukhraj) and the minimum equatorial diameter 

(47.23 

mm)wasrecordedinH2(NS585),whiletheremaininghybridsaremoderateintheirgrowthhabitat.Th

egeneticmake-upofcultivarsisreportedlyinter-varietalrelatedtothediversityinfruitsizein various 

tomato hybrids, which is influenced by the flesh's intercellular space and cell 

size.SimilarfindingsaboutfruitsizewerealsomadebyRehmanetal.(2000),ShawandCautliffe(20

02), and Golani et al. (2007). The different shapes and sizes of tomato hybrids 

causevariationintheirfruit'slength,width,anddiameter;previousstudiesbyAlietal.(2012)from 

5.50cmto7.80cm,Saleemetal.(2013)from4.04cmto6.75cm,Shankaretal.(2013)from 

3.00cmto6.10cmandSaidetal.(2014)from3.9cmto6.5cmalsoreportedsimilarfindings. 

 

 
Conclusion 

 
In conclusion, this research provides valuable insights into tomato cultivation under 

Prayagrajagro-climatic conditions. The exceptional performance of ArkaRakshak (H6) 

suggests 

itspotentialasapreferredhybridfortomatocultivationintheregion.Thestudyaimedtoevaluatevario

ustomatohybridsacrossmultipleparameters,andtheresultsrevealedsignificantinsightsinto the 

performance of these hybrids. The central finding of this research is that the 

hybridArkaRakshak (H6) exhibited superior performance in terms of growth and yield 

compared toother hybrids included in the study. ArkaRakshak consistently outperformed its 

counterpartsacross multiple parameters, indicating its potential suitability for tomato 

cultivation in thePrayagraj region. Notably, it demonstrated the highest plant height, number 

of branches,number of fruit clusters, fruit weight, and overall fruit yield.From the above 

experimentalfinding, it may be concluded that the hybrid H6 (ArkaRakshak) was found to be 

best in termsof growth and yield. While the research points towards ArkaRakshak's 

superiority, there isalways room for further investigation. Future research could delve deeper 

into understandingthe specific genetic traits or environmental factors that contribute to its 

success. Furthermore,exploring the potential for hybrid combinations or agronomic practices 

that enhance overalltomatocrop performancewould bevaluable. 



 

Table.1Plantheight(cm),numberofprimarybranchesperplantatfinalpicking,daystoflowerinitiation,daystofruitsetting,andnumberof 

flowerclusters perplant  
 

 
S. 

NO. 

Hybrids Plant

height

(cm)a

t 

30DA

T 

Plant

height

(cm)a

t 

60DA

T 

Planth

eight(c

m) 

at90D

AT 

Number 

ofprimarybr

anches 

perplant at 

finalpicking 

Days 

tofloweri

nitiation 

Dayst

ofruits

etting 

Number

of 

flowercl

usterspe

rplant 

1 H1 GAGANPLUS 43.21 84.32 130.6 7.7 46.45 58.45 5.7 

2 H2 NS-585 50.54 88.56 138 9.1 42.38 52.23 6.2 

3 H3 PUKHRAJ 52.43 89.43 139.9 10.3 40.23 50.43 6.3 

4 H4 HAMILTON 47.43 86.54 135.2 8.6 44.78 54.45 5.9 

5 H5 BEEFSTEAK 42.65 82.87 128.7 6.9 47.23 59.43 5.6 

6 H6 ARKARAKSHAK 56.23 91.45 142.32 10.9 38.56 48.78 6.4 

7 H7 ARKASAMRAT 45.32 85.76 133.21 8.2 45.54 55.45 5.8 

8 H8 SHIVANI 40.12 80.56 125.45 6.8 49.43 61.32 5.5 

  SEd± 1.04 1.72 1.23 0.41 0.42 1.34 0.07 

  CD at5 % 2.21 3.79 4.43 0.95 1.23 0.67 0.25 



 

Table.2Numberoffruitsetpercluster,numberoffruitsperplant,averagefruitweight(g),fruityieldperplant(kg),fruityieldperhectare(t/ha), 

polardiameter 

(mm),equatorialdiameter(mm) 

 

S. 

NO. 

Hybrids Number

of 

fruitset 

perclust

er 

Number

of 

fruitspe

rplant 

Fruit

weight

(g) 

Fruit

yield

perp

lant(

kg) 

Fruityi

eldperh

a(t/ha) 

Polardia

meter(m

m) 

Equatorial

diameter(

mm) 

1 H1 GAGANPLUS 4.82 27.474 69.99 1.92 71.11 43.23 53.87 

2 H2 NS-585 5.01 31.062 72.11 2.24 82.96 55.46 47.43 

3 H3 PUKHRAJ 5.11 32.193 72.33 2.33 86.3 47.23 58.45 

4 H4 HAMILTON 5 29.5 71.99 2.12 78.52 51.23 55.32 

5 H5 BEEFSTEAK 4.76 26.656 69.89 1.86 68.89 54.32 53.54 

6 H6 
ARKAR

AKSHAK 
5.21 33.344 72.45 2.42 89.63 49.51 51.32 

7 H7 ARKASAMRAT 4.99 28.942 70.99 2.05 75.93 59.23 54.32 

8 H8 SHIVANI 4.5 24.75 69.87 1.73 64.07 54.21 48.65 

  SEd± 0.13 0.67 0.46 0.13 0.67 1.32 0.76 

  CD at5 % 0.38 1.34 1.39 1.38 1.34 2.71 1.76 

Numberin boldrepresentmaximumandminimumvalue 
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