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Chapter-1
Introduction

Cucumber Cucumis sativud..) is one of the most important cucurbitaceous
vegetable crops grown extensively in tropical amo-gopical parts of the country. It
is thought to have been originated in India (Harld®75) because of the fact that
Cucumis sativuvar. hardwickii, progenitor of cultivated cucumber is found in the
Himalayan foot hills of India. From India, it spoeal Eastwards to China and
Westward to Asia Minor, North Africa and Southerorépe long before written
history (Seshadri and Parthasarathy, 2002). Arcuggckl evidences support that
cultivation of cucumber in India dated back to 3@@ars and 2000 years in China.
China is considered as secondary center of gedetérsification of cucumber (De
Candolle, 1882). It belongs to the family Cucurb#ae consisting of 118 genera and
825 species (Jeffrey, 1990).

Cucumber is grown throughout the world and is therth most important
vegetable crop after tomato, cabbage, and onion thedsecond most widely
cultivated cucurbit after watermelon (Tatlioglu,9B). Nowadays, cucumber is grown
throughout the world in large commercial farms,sgl@ouses and small gardens. It is
a low energy and high water content vegetable, kvigca rich source of vitamin B
and C, carbohydrates, calcium and phosphorus (Yanal985). Its fruits are eaten
at immature stage as refreshing salad vegetableaandaid to have cooling effect,
prevent constipation and are useful to jaundiceeptst. The fruits are also used as an
astringent and antipyretic. Seeds contain oil, Whechelpful for brain development
and body smoothness. Hence, it is being used imvegic preparations (Robinson
and Decker-Walter, 1999). In addition, cucumberantthas soothing, cleansing and
softening properties which are important for thesmetics industry and soap
industries (Wangt al.,2007).

At present, cucumber is grown in an area of 2,098fu$and ha with a
production of 65.33 million tonnes and productiviby 31.25 t/ha in the world
(Anonymous, 2011), whereas in India it is growramarea of 41,000 hectares with a
production of 6,10,000 tonnes and productivity 4f8B t/ha (Anonymous, 2012a). In

Himachal Pradesh, separate figures for area anduption of cucumber are not
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available. However, cucurbits as a whole are cafiég in 2,436 hectares with an
annual production and productivity of 62,169 tonaad 25.52 t/ha, respectively and
cucumber contributes to 70-80 per cent of totahaed production of cucurbits in
Himachal Pradesh (Anonymous, 2012b).

Cucumber is a thermophilic and frost susceptiblecigs preferring warm
weather and bright light for its better growth ashelelopment. However, it can be
grown in both summer and rainy season in India, ibein't tolerate cold injury
(Rastogi, 1998). It is a leading commercial crop @opular home garden vegetable
in the mid and low hills of Himachal Pradesh. Itgiown from April-October and
brings profitable returns to the hill farmers dgriduly-October, when it is not

produced in the plains.

Inspite of being native to India and having su#fiti genetic variability, very
meager work has been done to understand its gemetnttecture and endeavor for
the improvement of this crop. Many important featuof cultivated crops are not
associated with discrete Mendelian traits, but @rea continuous or quantitative
nature. Yielding ability is a prime example of suahtrait and is of obvious
importance. Breeding for higher yields in cucumhas been one of the important
objectives of many cucumber breeding programme=zesl®00’s. Yield of cucumber
has also been improved by breeding for diseasstaesie, as well as through the use
of improved cultural practices (Cargdt al.,1975). Moreover, development of hybrid
cultivars have become easy after gynoecious sexesgion was obtained from
Korean cultivar. The first gynoecious hybrid cutry ‘Spartan Dawn’ was introduced
in 1962.

The very basic problem in cucumbers is concerniitg the low marketable
yield. The lack of progress in increased fruit gief cucumber might be partially due
to the meager breeding effort relative to othempcoo lack of variability for yield
(Wehner et al., 1989). Transfer of quantitatively inherited chaeas into
commercially adapted cultivars from exotic germplasan be an effective way to

obtain greater genetic variation and responselézisen (Bliss, 1981).

Heterosis breeding has come to play a pivot rolerap important for high
production and productivity. It has direct relevarior developing hybrids and is the

effective tool in the hands of breeders for improeat in yield, earliness and quality.

2
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In cucumber too, success of Rybrids has encouraged the breeders to develop
hybrids which are early, vigorous, high yieldinglerant to diseases and insect-pests
and more efficient in the use of water and ferilez Moreover, use of gynoecious
lines as a parent in producing cucumber hybridsurensigh yield level in the
resultant hybrids.

Today, hybrid varieties of cucumber are very uncamramong the farmers,
because farmers are purchasing the hybrid seeds grivate companies which are
charging exorbitantly. To tide over the situatitimere is a need to develop location
specific high yielding hybrids having desirable thmrtural and quality traits and to
make available their seeds to the farmers at aonadéde price. Heterosis has been
utilized in many crops including cucurbits to expldominance variance through the
production of hybrids (Cramer and Wehner, 1999).

Cucumber being monoecious and cross-pollinated @ndphaving appreciable
number of seeds per fruit, it provides ample sctipethe exploitation of hybrid
vigour. The use of gynoecious lines in hybrids demament will not only enhance the
chances of getting high yielding hybrids, but ateduce the cost of hybrid seed
production drastically. At national level; Rybrid ‘Pusa Sanyog’ has been released
by IARI Regional Research Station, Katrain by cmgsgynoecious line, isolated
from a Japanese variety ‘Kaga Aomoga Fushinavihw@reen Long of Naples’, an
Italian variety, which out yielded the recommendadety by 128.78 per cent (Gék
al., 1973). However, its performance is confined otdycooler and sub-tropical

conditions.

For exploitation of heterosis, choice of suitablargmts is of utmost
importance. The combining ability studies aimingidentify inbred lines with good
GCA and SCA effects rely on the availability of gén diversity among the
genotypes involved in a breeding programme. Geneoatbining ability (GCA)
enables the breeders to exploit the existing vdityalin the breeding materials, to
identify individual genotypes having desirableibtites and to distinguish relatedness
among genotypes. While, specific combining abi(BCA) is serving to determine
heterotic patterns among populations or inbredslire identify promising single
crosses and to assign inbred lines into heteraoticgs. The combining ability of
parents depends upon the nature of the genetiersygperating in the parent, which
predicts the efficiency of selection. Moreover, doning ability also indicates the

3



Introduction

nature and magnitude of gene action involved inetkigression of quantitative traits.
In order to exploit different types of gene actiopgesent in the population,
information regarding relative magnitude of geneticiances and combining ability
of the parents is essential. Traits that contriliat&uit texture are important targets
for genetic improvement in cucumber, and the kndg#eof the combining abilities
of parental genotypes is crucial for conductingesystic breeding of new; Fybrids

cultivar that possess a desired fruit texture.

Amongst the different biometrical approaches awdglato determine the
genetic information from the performance of hybrigsd to identify appropriate
cross-combinations, the “Line x Tester” mating dasas proposed by Kempthorne
(1957)has been used extensively to estimate inbred levéopnance in F hybrid
combinations, using GCA and SCA variances and tefects. It is also used in
understanding the nature of gene action involvetheexpression of economically
important quantitative traits. “Line x Tester” nragi design is a modified form of top
cross scheme for inbred evaluation. The total nuraberosses to be made is equal to

the product of the number of lines and the numlbéesiers included in the study.

Keeping in view the above facts in mind, the présewmestigation entitled,
“Genetic studies on yield and quality traits in eondber Cucumis sativus..)”, has
been undertaken with the following broad objectives

1) To compare the mean performance of parents anddsylith respect to different
horticultural, quality and seed traits along witetance to various biotic stresses

in cucumber.

2) To evaluate the parents and hybrids with respet¢héer combining ability for

yield and yield contributing traits.
3) To assess the nature and magnitude of gene action.

4) To ascertain the best heterotic combination(s)niarketable yield and quality

traits.
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Chapter-2
Review of Literature

The success of any breeding program depends tge déxtent on the amount
of genetic variability present in the populatiorer@tic diversity is desirable for long-
term crop improvement and reduction of vulnerapitis important crop stresses. A
wide range of genetic variability is available imcamber, providing good scope for
improvement in yield and other character of cucuntbmugh selection. Assessment
of genetic diversity could be suitable in crop lolieg programmes for identification
of diverse parental genotypes. Judicious choicpanénts for hybridization and the
selection procedure adopted in the early generaienmportant among the factors

on which the success of any breeding programmegpilyrdepends.

Genetic information, especially on nature and magiel of genetic variability,
combining ability, the type of gene action govemnitine inheritance of economic
characters and the heterosis, is a pre-requisitéxing the suitable parents and
designing the appropriate breeding programme. @iffe methods have been
developed to estimate the general and specific songpabilities. “Line x Tester”
mating design as proposed by Kempthorne (19573e$ulito select suitable parents
from a large number of germplasm collections. Thi®rmation available in the
literature pertaining to the present investigatiblas been reviewed here under the

following heads:

2.1  Mean Performance

2.2 Combining ability studies
2.3  Gene action

2.4 Heterosis studies
2.1 MEAN PERFORMANCE

Cucumber improvement programmes have been in peaftr more than half
a century, but much of the improvement can be baiieid to improved cultural
practices and incorporation of better levels oédge resistance. The lack of progress
in cucumber improvement might be partially due he tmeager breeding efforts in
cucumber relative to other crop species. Infornrmabo the mode of inheritance of
guantitative characters should be available befooeeeding to the formulation of
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appropriate breeding strategies. Selection withpeulation is futile, where there are
no genetic variances for the desired characterghéndevelopment of pure lines,
progress from selection depends primarily on thalite@ action of genes.

Dominance, on the other hand, could be efficieniijized in the production of

hybrids.

Cucumber genotypes had showed significant diffe@snwith regard to
vegetative characters, reproductive charactertd gied yield components (Patil and
Patil, 1985a and Patil and Patil, 1985b). A considee amount of variability among
the cucumber genotypes was observed for markegalolesarly fruit number per plot,

fruit colour and overall performance (Strefeler &ddhner, 1986).

Stankovicet al. (1997)evaluated parents and Rybrids of crosses involving 2
gynoecious female lines of indeterminate growth/32and PMS) and 3 monoecious
paternal lines of determinate growth (M-24/4, M24Ind M-24/6) planted in the
field at Smederevska Palanka, Yugoslavia. Averagie wf parents ranged from 1.28
(M-24/4) to 11.90 t/ha (PMS), while that of hybridgsiged from 6.03 (21/3 x M-24/5)
to 10.52 t/ha (PMS x M-24/6).

Singhet al. (1999) assessed 45 hybrids of cucumber along Mitparents for
yield and its contributing traits. AC-38, AC-34 aAf€-18 were found as three best
performing parents for yield of edible fruits pdam. Two crosses, AC-20 x AC-28,
and AC-34 x AC-38 recorded highest yield amongttadl hybrids under study. The
highest yield recoded by these hybrids might bebatied to increase in average

weight of edible fruits and number of fruits pearp.

Kanwaret al. (2003) screened 26 indigenous/exotic cucumber gjasm to
select genotype(s) with better quality and beti@reptal material for hybridization
programme. A wide range of variation was observét vespect to different traits,
except for harvest duration. In all other traitéae portion of phenotypic variability
was genetic in nature. Fazlika Coll-94 and Markehd. were found high yielders,
among all the genotypes under study. The poor padnce for yield and its
contributing characters was noticed in LC-7, bysatformed best for rind thickness,
flesh and TSS contents.

Morishita et al. (2003) using an improved method for evaluating gemy
mildew resistance in cucumber, conducted experismttthe breeding of varieties
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resistant to powdery mildew that would be adaptedreenhouse cultivation during
the period from winter to spring in Japan. Thetrefteship between the resistance to
the pathogen and the ambient temperature was auhlyy spray inoculation of a
conidial suspension under controlled conditionghéligh the varieties, ‘Asomidori-
5-gou’ and ‘Natsufushinari’ were resistant at terap@res between 25 to 30°C and
they became susceptible at 15 to 20°C. The resistaas affected by the duration of
the exposure to 30 and 15°C during the day. Toescresistant varieties and lines
independently of the temperature, 295 cucumbersagmes were inoculated at 20 and
26°C. All the accessions tested could be divideéa htypes based on the difference
in the resistance response to temperature. Manghefresistant accessions were
Chinese varieties and lines. ‘P1197088-5’, a progein'P1197088’, which originated
in India, displayed the highest level of resistammeong all the accessions. Thus
‘P1197088-5’, whose resistance is temperature iaddpnt appears to be the most
suitable parent for the breeding of powdery mildesistant cucumber varieties.

Verma (2003) studied variability in 25 diverse conter genotypes and
observed significant differences for days to fiiesnale flower appearance, node at
which first female flower appears, number of daysirtst picking, fruit colour, fruit
length, fruit diameter, fruit weight, flesh to seeavity ratio, number of marketable
fruits per plant, harvest duration, fruit yield ggant and vine length.

Das et al. (2005) reported considerable variability in 18 efse cucumber
genotypes for stability in the summer and rainyseea. Observations were recorded
on vine length, fruit number, fruit length, fruitagheter, fruit weight and yield per
vine. The variance for genotypes and environmermts fvghly significant for all the
characters, revealing the presence of genetic bibtyain the material for all the
characters.

Kumar (2006) studied genetic variability in 35 dise genotypes of cucumber.
Analysis of variance indicated significant diffeces among all the genotypes for
node number at which first female flower appearaysdto first female flower
appearance, days to marketable maturity, fruit tteifguit length, flesh to seed cavity
ratio, number of fruits per plant, yield per plammd firmness, total soluble solids and
cucurbitacin content.

Uddin et al. (2006) observed considerable genetic variability2b diverse
genotypes of cucumber. Significant differences weleserved among all the

genotypes together with significant variation fbrtlae characters studied.

7
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Bhat et al. (2007) conducted an extensive survey to revealptiesence of
angular leaf spot in all cucumber growing areaKaghmir valley with incidence and
intensity ranging between 23.3 to 74.4 per centh8 to 26.0 per cent, respectively.
The pooled data for 2004 and 2005 revealed thatlantgaf spot of cucumber was
prevalent in all the locations surveyed with vagyidegrees of incidence and
intensity, which was minimum in first but maximum liast (third) stage of survey.
Highest disease incidence and intensity at allthinee stages was recorded at Narain
Bagh, Srinagar, followed by Waskura, Shadipora, Reta, and Mangnipora,
respectively. Minimum disease incidence and intgnaiere recorded at Krimsher
(Badgam).

Munshi et al. (2007) collected 31 accessions of wild and femf of
cucumber Cucumis sativusvar. hardwickii) from different regions of India and
evaluated for days to first fruit set and firstkping, fruit weight, fruits per plant, fruit
length : diameter (L:D ratio) and yield per plahtighly significant variation was
observed among the genotypes for all the charastaied; hence individual plant
selection could be effective for isolation of supegenotypes for these traits.

Hanchinamaniet al. (2008) carried out a study on 45 diverse genotyyes
cucumber to assess the mean variability for 20achars. All the genotypes exhibited
significant differences for all the characters undeudy. The genotype, BGDL
recorded the maximum mean value for number of pynteianches per vine, fruit
length, average fruit weight, number of fruits pene and fruit yield per vine,
whereas DWD-2 gave maximum mean value for fruitrghiter, flesh thickness and
days to first male flower appearance, while BNGLetorded maximum mean value
for vine length. The genotype LL-02 registered maxin mean value for days to first
female flower appearance and inter-nodal lengthlewthe two genotypes CL-1 and
CHC-2 showed the maximum mean value for node nuraberhich first male and
female flower appears, respectively.

Kumaret al. (2008) carried out the study on variability in @%erse cucumber
genotypes for fruit yield and yield contributingaits. A wide range of variability
along with estimates of phenotypic coefficientyvafiation and genotypic coefficients
of variation was observed for days to first femf&dever anthesis, number of primary
branches per plant, number of fruits per plant, lbenof node bearing female flowers
per plant, fruit length, fruit weight, cavity ofuiit at edible stage and fruit yield per
plant. Therefore, these traits are more reliablesftiective selection.

8
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Sakataet al. (2008) identified ‘Kyuri Chukanbohon Nou 5 Go’,cacumber
cultivar with resistance to powdery mildewddosphaera xanthi{Castaggne) U.
Braun & N. Shishkoff) not only at higher temperasir(above 26°C), but also at
relatively cool temperatures (20°C) and was bregdaisntial breeding material. This
cultivar is the progeney from crosses among CS-PMBHarp 1’ and ‘Rira’. The
resistance to powdery mildew is thought to be adleid by 2 gene pairs, a major
recessive gene and an incompletely dominant gesieetihances the resistance at
cooler temperature. Fruits are borne on the ma&m stnd lateral branches. The fruit
is relatively small (approximately 60 g) and simila ‘Beit Alfa’ type cucumber and
has smooth surface without warts or spines. Theradlthe fruit skin is dark green.
The skin is tougher and flesh is slightly softetheut bitterness in fruit. Mature fruits
are yellowish green with dense netting. This caltiss a useful breeding material for

powdery mildew-resistant cucumber.

Woltmanet al. (2008) screened the 84 cucumber accessions fistaiese to
angular leaf spot under growth chamber conditisisgua highly aggressive strain of
Pseudomonas syringa®. lachrymans Most of the screened accessions were either
susceptible or displayed intermediate resistandee $creening resulted in the
identification of five i hybrid cultivars moderately resistant to anguéafIspot. The
identified R hybrids were self-pollinated up to the generation. Individuals resistant
to angular leaf spot were identified. These indmald can be used as a source of

resistance to angular leaf spot in future breediigyts.

Yadav et al. (2009) studied genetic variability for differerharacters in 20
diverse cucumber genotypes. The study indicatestende of considerable amount of
genetic variability for all the traitgiz., number of days to 50 % germination, number
of days to first male and female flower anthes@ennumber bearing first male and
female flower, main vine length, number of primémanches per plant at maturity,
number of nodes bearing female flower/plant, numbgrfruits per plant, fruit
diameter, length and weight at edible stage, 1@@@sveight and days to first fruit

harvest except cavity of fruit at edible stage.

Hossainet al. (2010) conducted an experiment to study the fiedormance
and variability among 58 long type cucumber acoessiWide variability was found
for the plant characteristics of days to seed geation, vine length, petiole length

and yield contributing characters namely, daysitst inale and female flowering,
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number of fruits per plant, average fruit weightjitf length and fruit diameter.

Among the long type cucumber accessions, CSL51 thevkighest yield per plant.

Kumaret al. (2011a) conducted an experiment to study the gewnatiability
in F, of ‘BGDL x Hot Season’ cucumber hybrid. High vduiigy was observed for
number of female flowers per vine, number of matevérs per vine, number of
branches per vine, average fruit weight, numbemafketable fruits per vine, total

number of fruits per vine and total fruit yield pene.

Dogra and Kanwar (2011) attempted the crosses ar@grayents (including
two gynoecious lines) in half diallel fashion. 28 Hybrids and 8 parents along with
one check were grown in a randomized complete bitasign with three replications
at two different locationwiz. Nauni (L1) and Chambaghat (L2). Sufficient genetic
diversity among parents and; Fybrids for all the traits infers the scope of
improvement through selection in the parental nteAmong the parents, G2 took
minimum value for number of days to first femalewker appearance, node number of
first female flower and days to marketable maturidery few crosses exhibited
earliness for days to first female flower appeaeanwde number of first female
flower appeared and days to marketable maturitycaosls combination EC173934 x
LC-40 being earliest at both locations. Among ptreK-90 and G2 recorded the
highest yield/plant and number of fruits/plant pestively. Cross combination K-90 x

G2 produced the maximum yield/plant and numberwfts/plant, at both locations.

Call et al. (2012) screened the 86 cucumber cultigens (cu#tiead breeding
lines) for higher yield and resistance to the néawaiis of downy mildew. None of the
cultigens tested in this study showed a high lefeésistance, although differences in
resistance were detected. Lines WI 2757 and M A euitivar ‘Picklet’ were
consistently among the top resistant lines in NdCdwolina and Michigan. The
cultivars Coolgreen, Wis. SMR 18, and Straight enmelentified as moderately to
highly susceptible. An unreleased hybrid, ‘Nun 56%3 and the cultivar Cates were
the top yielding lines overall. The best cultivansthis study were only moderately
resistant and would likely require fungicide apations to achieve high yield and
quality in the presence of downy mildew. Until higésistance becomes available,
growers would benefit by using fungicides in conaion with tolerant and

moderately resistant cultigens.
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Golabadiet al. (2012) evaluated twenty genotypes of cucumli&uc(mis
sativusL.) for total fruit yield per pickling, fruit numbyeper pickling, branch number
per plant, plant height, distance between internddagth of branches, shoot
diameter, leaf length, leaf width, fruit diametémwit length, plant vigor and fruit
number per node. Analysis of variance showed thatet was a high significant
variation for all of the studied traits between gigpes. Mean comparison among the

the genotypes showed wide phenotypic variationsifdhe traits studied.

2.1 COMBINING ABILITY STUDIES

The combining ability analysis gives useful infotroa regarding the
selection of parents in terms of the performanceheir hybrids. The concept of
combining ability originally developed in maize Bychey and Mayer (1925) is now
extensively applied in almost all the crops. In @mgp, a hybrid can be successful
only if its performance is far superior to the pemiance of its parents and/or the best
local standard. The lines, which produce supenyurids in combination with others,
are the most valuable one for the breeders. A stfidpmbining ability is, therefore,
important for the selection of superior parents Faterosis and recombination
breeding programmes. The combining ability analysisvides a guideline for an
assessment of the relative breeding potential odrjia and also elucidates the nature

and quantum of different types of gene actions lwvea

The use of combining ability in its present formbased on the idea given by
Sprague and Tatum (1942). According to them, threegeg combining ability (GCA)
designates the average performance of a line iari@assof crosses, while specific
combining ability (SCA) involves those cases in ethcertain crosses do relatively
better or worse than expected on the average paeafuze of the lines involved and is

regarded as an estimate of non-additive gene action

Allard (1960) defined general combining ability the average performance
of a strain in a series of crosses and specifichooimg ability as the deviation from
the performance predicted on the basis of generabming ability. Information on
the relative importance of general (GCA) and specibmbining ability (SCA) is of
value in breeding programmes for species whichaarenable to the development of
F1 hybrid cultivars such basic information on combgiability in cucumber would
aid the breeder in developing improved hybrid galts (Tasdighi and Baker, 1981).
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Mikhov and Petkova (1971) concluded that cucumbgiscosin, SMR-18,
Pixie and Model had the best general combiningitgbdmong the 10 varieties
studied. The crosses of all the three varietied whie tester Posrednik-97 as the
female parent inherited the testers character ofiyming mainly female flowers.
Strelnikova and Mashtakova (1975) studied generdlspecific combining ability in
cucumber in two cycles of selection and obtaine2D5per cent increased yield in a
number of crosses. Paponov and Beridze (1977) asitngeneral and specific
combining ability of cucumber variety with sevevarieties of female flowering type.

Tasdighi and Baker (1981) reported that parentasli551F, 368G and 580Z
exhibited the highest general combining abilityeefs in both single and three way
crosses for total yield and marketable yield. Theyher concluded that best hybrid
combination for yield could be predicted from GC#parental lines.

El-Shawaf and Baker (1981a) reported that the GGAtime to harvest,
gynoecious sex expression and yield of the fematerg was greater than that of the
male. However, the converse was true for daysotwdting. Wang and Wang (1980)
reported GCA and SCA effects were significant fanuamber of yield and maturity
characters. Lines 3-6-11, 13-3-9, 24-3-22-2 and-2-1l had good GCA for yield.

Prudek and Wolf (1985) identified crosses with higéneral and specific
combining ability involving crosses from 5 monoagdines. Lines PS66 male sterile
and PS13 had high GCA effects for all the charactard were recommended for
breeding.

Prudek (1986) showed that both general and specdmbining abilities
(GCA and SCA) were of significance in determiningtbthe number and weight of
fruits per plant but GCA was more important, wherspecific combining has no
importance with regard to earliness and mean sifrgié weight. The lines PS66

which displayed male sterility determined by a Brmgcessive gene had high GCA.

Musmade and Kale (1986), while evaluating 7 paretitsk hybrids in
cucumber found that only 2 paremtiz., Turkish Long Green and Panvel exhibited
high GCA for fruit length and diameter. Twelve higlsrhad significant negative SCA
effects for earliness. Positive SCA effects weirded in ten crosses each for fruit
length and yield per vine, nine for fruit diameteix for average fruit weight and
eight for number of fruits per vine. High SCA effedor yield per vine were observed
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in Poona Kheera x Japanese Long Green, followelddbyanpur Ageti x Panvel and

White Long Cucumber x Poinsette.

Abhang (1987) reported that parents like Sel 7&y-4 and Improved Long
Green were good combiner for most of charactersfor average fruit weight, yield
per ha and per vine and vine length, however, thie664, white wonder and GY598

x 587 were found to be the best combiners for mesk.

Hormuzdi and More (1989b) studied GCA for 4 femadesl 8 male parents
and SCA of 32 F1 hybrids (using line x tester nwatdesign). They reported that
magnitude variance due to GCA was greater thandhatriance due to SCA for
nodal position, days to anthesis, average fruighteifruit length, fruit diameter, vine

length and early yield.

Kumari et al. (1993) reported that EC-129110 combined well foden of first
female flower, days to anthesis of first femaleMén and number of fruits per plant,
RKS-296 for node for first female flower, days totlgesis of first female flower,
average fruit yield and total yield per vine. Gyoimeis JPL (female) for node of first
female flower, number of fruits and total yield g#ant and H-302 is good specific
combiner for one or the other components of eastineH-318 for all the 3
components of yield and H-106 for average fruitgheiand total yield per plant.
They further reported that SR-551-F (female) cormBiwell for node of first female
flower, number of fruits per plant and total yigldr plant and EC-129110 (male) for
days to anthesis of first female flower and H-52torded significant Sij (specific
combining ability effect of cross involvind'iline and ' tester) effects for days to

anthesis, number of fruits per plant and H-502aferage fruit weight.

Kupper and Staub (1988) studied 2il gfogenies (three females and seven
males) in line x tester mating design and obsethatl GCA and SCA effects were

significant for fruit number, fruit length, numbef nodes and days to anthesis.

Hormuzdi and More (1989a) studied general combirabdity of 4 female
and 8 male parents using line x tester analysisusumber. Magnitude of variance
due to GCA was greater than that of variance dug@d for nodal length, days to

anthesis, average fruit weight, fruit length, vieegth and early yield.

Frederick and Staub (1989) evaluated 9 processingneber lines, including

5 derived fromCucumis sativusvar. hardwickii for fruits per plant, number of
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primary lateral branches, percentage of pistilfiteers, days to anthesis, fruit length
and ratio of fruit length to diameter at 2 plantidgnsities (29,000 and 58,000
plants/ha) and 2 planting dates (2 weeks apartBfbarvests. GCA mean squares
were significant at both planting densities for #le traits when combined over
planting times except ratio of fruit length to diet@r at the higher planting density.
SCA mean squares were significant for days to amh&VI-2963 and 4-H-261 (a
hardwickii line) had the highest GCA’s as male and femalentsreespectively, for
total yield and primary lateral branch number, ttnt lowest GCA's for fruit size.

Prasad and Singh (1992) studied combining abitit94 k hybrids (4 females
and 6 males using line x tester) for yield and dtsnponents and reported that
variances due to GCA were higher than SCA for ymd plant, fruit number, fruit
length, days to female flower, number of nodes, Inemof shoots and vine length.

Li et al. (1995) evaluated 4 inbred cucumber lines and ®é hybrids and
reported that line 112 had the highest GCA for agerfruit weight and fruit length:
diameter ratio. Hybrid 111 x 112 had the highesAS@ fruit number, average fruit
weight, vine length, fruit length: diameter ratioddeaf area.

Jianwu (1995) derived the information on combiratgity from the data on 9
yield components in 4 inbred cucumber lines andrtbBeF; hybrids grown in
Zhengzhou, China. Among the parents, line 112 hadgreatest GCA for average
fruit weight and fruit ratio. Hybrid 111 x 112 h#de greatest SCA for fruit number,

average fruit weight, vine length, fruit lengthardieter ratio and leaf area.

Ananthan and Pappiah (1997) reported that genemabining ability and
specific combining ability were significant for dafor first male flower, days for first
female flower, sex ratio, fruit number per vineyifrlength, fruit girth, tender fruit

weight per vine and ripe fruit weight per vine.

Dograet al. (1997a) evaluated the crosses of 2 commercialvaust (Khira-90
and Khira-75), one landrace, one exotic accesdt®@+X73934) and one gynoecious
line (Gyn-1) of cucumber and the 10 resulting hggffior combining ability of several
guantitative traits at Solan. GCA and SCA varianeesre significant for all
characters and non-additive gene action was preded. Gyn-1 and Khira-90 were
good general combiners for yield and its componeltsra-75 x Gyn-1 had the
highest SCA estimates and best overall performance.
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Dogra et al. (1997b) crossed 5 cucumber lines (4 monoecious And
gynoecious), both indigenous and exotic, in a élidtshion, excluding reciprocals.
The 5 lines, their 10 ;Fhybrids and a standard check cultivar Pusa Sanyex@ w
evaluated at Nauni, Solan, durikigarif 1994. Analysis of variance due to genotypes,
GCA of parents and SCA of crosses were signifiéantlesh to seed cavity ratio,
total soluble solids and yield per plant. K-75 xnaly recorded the highest SCA and
per seperformance for yield per plant, while LC-11 x K-ghowed the highest SCA
for total soluble solids and flesh to seed cawatyor Hence, K-75 was the best general

combiner and should be exploited for hybridizawogrammes.

Stankovicet al. (1997)attempted the crosses in 2 gynoecious female bhes
indeterminate growth (21/3 and PMS) and 3 monoacpaiernal lines of determinate
growth (M-24/4, M-24/5 and M-24/6) and revealedtthighly significant differences
existed in general combining ability (GCA), but nat specific combining ability
(SCA), the mean square for GCA being 6-23 time&drighan that for SCA.

Singh et al. (1998) from 10 divergent genotypes/varieties ameirt45 kK
hybrids, observed that the parents AC-18 (Faizabadal), AC-2 and AC-30 (Long
Green) proved the best general combiners for yaeld yield contributing traits and
were also suitable for summer season, while therngarAC-38, AC-34 and AC-18
were most promising for rainy season in respegiell of edible fruits per plant. The
hybrid AC-22 x AC-38 and AC-34 x AC-18 were mosbimising for rainy season in
respect of yield of edible fruits per plant. Thebhig AC-22 x AC-38 and AC-22 x
AC-32 were good specific combiners for days to asith of first female flower
(earliness) during summer and rainy seasons, regpelgc The hybrid AC-20 x AC-
28 followed by AC-38 x AC-41 were found good specdombiners for number and
yield of edible fruits per plant and average weightedible fruit during both the

seasons.

Sharmaet al. (2000) studied the combining ability in cucumbeing lines
(10) x testers (3) mating design under differentimmments. The lines GYNL and
Poona Khira for earliness (days to first femaleviéo, nodal position and days to first
picking) and Sel. 72-5, Swarapurna followed by GYhihd Sheetal for marketable
fruit yield and its attributes (fruit number andej were good general combiners. The
hybrids Sel. 72-5 x Poinsette and Swarapurna xdetia displayed significant SCA

effects for 4 and 6 characters, respectively oseokn characters under study.
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Vermaet al. (2000) estimated combining ability effects in contaer for 7
traits viz. days to 50 % male flowers and female flowers, fteitgth, weight and
girth, number of fruits per hill and fruit yield pdill in a line x tester method
comprising 21 hybrids obtained by crossing 7 lireesd 3 testers. Significant
differences were observed among the parents anddeyfor general and specific
combining ability, respectively. Parentg., K-27080, LC-3, C-12 and GY-2 were
found good general combiners for yield and its congmt traits. High SCA effects
for yield and other traits were exhibited by thess combinations Japanese Long
Green x C-12, K-27080 x C-12 and K-27080 x LC-3.

Uddin and Ahmed (2002) generated 48 dombinations by crossing 12
genetically diverse lines and 4 testers to stuaydbmbining ability effects for 12
traits in cucumber through the line x tester metHearental lines SKAUST-K-2 and
Sweet Delight revealed significant GCA effect fat &and 8 traits, respectively.
Similarly, the crosses Sel-75-2-10 x Poinsette eB1express x Japanese Long Green,
Poineer Pickling x Japanese Long Green and SKUAST¥EC-381606 revealed
significant SCA effects for most of the traits.

Wadid et al. (2003) crossed the 5 inbred lineg., PI-267742, PI-436672,
P1-344348, PI-135345 and Biet Alpha) in a full ¢éato produce 10 Fsingle crosses
and 10 reciprocal crosses, in order to evaluate tutability as parents in hybrid
combinations. All the parents and theif progenies were evaluated for several
characteristics related to vegetative, flowering areld and its components under
low temperature conditions, where maximum and mimmtemperatures were 18 °C
and 6 °C, respectively during the growing seasatalvere subjected to analysis of
variance of randomized complete block design tonedé general (GCA) and specific
(SCA) combining ability effects following Griffin1956), method 1 and model II.
The results showed that there were significanedifice among parents and crosses
for all the characters studied. For most charactities best mean performance of
parental lines and GCA were observed in PI-267742.

Kumbharet al.(2005) studied combining ability of 28§ Rybrids of cucumber
obtained by 8 x 8 diallel among 8 parents for yiatdl its component traits (days to
first female and male flowers, number of female avale flowers, days to first fruit
picking, fruit length and diameter, number of feugter vine and average fruit weight)

in Pune, Maharashtra. The characters studied weverged by additive and non-
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additive gene action. There was close agreememiebet per cent performance of
parents and general combining ability effects fbthee characters. The best specific
combinations were those involving parents with lamd/or high combining ability.
Shubhangi and Sheetal were identified as the lwesbiners for yield. The specific
combinations Improved Long Green x Himangi and Rogéhira x Junnar Local were
identified as the best hybrids.

Li et al. (2005) analyzed general (GCA) and specific commgrability (SCA)
for 5 main quality characters (protein contenttaltosugar content, fruit length, flesh
thickness and fruit dry weight) of pickling cucumb&CA was higher for protein
content, total sugar content, flesh thickness amdt firy weight of line ZR-22,
indicated its potential for use as parent in hyikation. SCA was high for all quality
characters in LN-11 x ZR-22, indicated that thidbiy can be used in breeding for
high-quality pickling cucumber.

Singh and Sharma (2006) studied the combiningtghiiicucumber for yield
and its components following line x tester approddh cross combinations (5 x 3)
with 8 parents were studied for 12 characters. iffogmt differences in the parents
indicated that the majority of the parents had i for almost all the characters
studied. The parents AAUC-2 and Sel. 75-1-10 wayedggeneral combiners for
marketable yield and component traits. The crossadved in high SCA effects for
yield and other component traits should be utilize@¢rossing programme aimed at
improving the desired traits. The hybrids Sel. 7501x K. Paprola and CHC-2 x Sel.
75-2-10 displayed significant SCA effects for maakde yield per plant and
marketable fruits per plant.

Hanchinamani and Patil (2009) studied 35hkbrids of cucumber involving
12 parents to work out the combining ability foeld and its contributing traits.
Significant differences in the parents indicateat timajority of the parents had
diversity for total yield per vine, total number ftiits per vine, fruit length, vine
length, fruit diameter, average fruit weight, numbgbranches per vine, days to first
female flower appears, node number at which firsindle flower appears.
Considering combining ability values, parents BGDMYD-2, GBGL and Poinsette
were found superior for total fruit number per vimarents BGDL, DWD-2 and
Vejundra Dosa for total fruits yield per vine, pard8GDL, White Long, Vejundra
Dosa and BGBL for average fruit weight and par&@&DL, PAU-1 and ARABL for
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high vigorous plants. The cross BGDL x Hot Seasww&d significant positive SCA

for total fruit yield per vine and total numberfaifits per vine.

Yoshiokaet al. (2010) estimated the general combining ability A3Gnd
specific combining ability (SCA) of fruit textureaits related to fruit firmness and
crispness, using diallel set of 28 Irybrids by crossing 8 cucumber genotypes in a
half-diallel mating design. Quantitative scoresfroit texture were estimated by the
means of mechanical measurement and were analyeeraGriffing’s combining
ability approach to estimate the GCA and SCA effeftthe parental genotypes. The
GCA effect was of more significance than the SChedfin determining hybrid
performance. Estimates of the GCA effects werelliglgnificant for most parental

genotypes and were highly correlated with actudiopmance of parental genotypes.

Brar et al. (2011) crossed 8 genetically divergent parentaslim a diallel
pattern to investigate general and specific comigirability effects for quality traits
and reaction to downy mildew. The combining abilggalysis revealed that both
GCA and SCA variance was significant for all theu@tters. On the basis of GCA
effects, parent Poinsette for TSS and vitamin Gni®er Khira for shelf life of fruit,
SAKU-6 for reaction to downy mildew and bitterneB€;-27075 for total carotenoids
and Sel-97-7 for total mineral matter were the bgsheral combiners. Specific
combining ability analysis revealed that hybridsngoGreen x EC-27075 for TSS;
Long Green x Bhari Mansa for total carotenoids hittkrness; Bhari Mansa x EC-
27075 for vitamin C; Sel-97-7 x Summer Khira fotalomineral matter; Poinsette x
Summer Khira for reaction to downy mildew and Sumileira x KH-1 for shelf life

of fruits, showed highest SCA effects.

Dogra and Kanwar (2011) revealed that for the dgwekent of superior
hybrids, estimates of general combining ability pafrents and specific combining
ability of the crosses help in proper selectiorpafents for hybridization. The high
estimates of GCA were exhibited by G-2 and Gyn+4lrfmst of the characters. In
general, there was a close agreement between Gfegdtsefindper seperformance
but in certain cases, it did not hold good whichyrba due to higher degree of gene
action involved. The superior cross combinationgctvinecorded high SCA estimates
andper seperformance for yield and number of fruits wer@®x G-2 and K-90 x
Gyn-1.
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Khushwahaet al. (2011) evaluated 7 parental lines of cucumber diadel
cross along with their twenty ong’$ (excluding reciprocals) in a randomized block
design to obtain information about combining apilit was observed that both GCA
and SCA variances were significant for all the elsgers studied. In general, the mean
squares for GCA were greater than SCA for all tieracters except yield per vine. In
most of the cases heterobeltiosis observed wagallégh SCA effects. The most
promising hybrids were BC-11 x BC-16, BC-15 x Peits and BC-13 x BC-14 and
these hybrids showed highest SCA effects for yedvine.

Kumaret al. (2011b) conducted a study on the combining abiftgucumber
genotypes using 6 x 6 half-diallel excluding reoials. The 15 Fhybrids along with
six parental lines were grown in randomized bloekign with three replications. The
parents P1, P2, P5 and P6 were observed good ceralfor a number of characters,
including yield per plant. The crosses, P1 x P5,xPR5 and P2 x P6 were most
promising combinations for earliness and otherrdbte characters including yield

per plant.

Kumar et al. (2013) attempted the crosses in 6 diverse cucurlibes
(Cucumis sativus.) in diallel fashion excluding reciprocals. Th& R hybrids along
with six parental lines were grown in randomizeadckl design with three replications.
The mean square due to GCA and SCA were highlyifgignt for almost all the
characters under study. The parents P1, P2, P3Pé&ndere observed to be good
combiners for a number of characters, includinddyper plant. The crosses, P1 x P5,
P2 x P5 and P2 x P6 were most promising combingtion earliness and other

desirable characters including yield per plant.
2.3  Gene action

Meaningful genetic analysis of the quantitativét¢raan be said to have begun
with the work of Fisher (1918). He partitioned thereditary variances into three
componentsviz. additive portion resulting from the average efedf genes,
dominance portion arising from intra-allelic intetians; and epistatic portion

associated with inter allelic interactions.

The majority of the characters which showed hetsr@se governed by
polygenes and study of inheritance pattern of thelsaracters is of immense
importance in ascertaining the genetic basis oferbsts. Information on the
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dominance value in breeding programmes for spewigish are amenable to the
development of Fhybrid on the contrary, significant additive vaita suggested the
effectiveness of selection for development of swpeinbred lines (Ghaderi and
Lower, 1979a).

Jakubkova (1973) observed that heterosis for nunabefruits per plant
resulted in most cases, from dominance effectssbutetimes also from epistasis
among non-allelic genes. The tendency to stop flmgeafter the picking of fruit was
controlled by several genes acting additively.

Miller (1975) and Miller and Quisenberry (1976) died the inheritance of 2
early and 2 late flowering parents and their . and backcross progenies. They
found that maximum proportion of genetic variancaswprimarily due to additive
genetic variance. Partial dominance for early flomge and low nodal position of the
first female flower was observed. Dominance effeatsre important in the
inheritance of time to flowering. Broad sense ladility estimates for days to first
flowering were high, suggesting that the total gieneomponents were large
compared with the environmental components. Flawgeritime was found
significantly correlated with mean maturity date.

Imam et al. (1977) observed that fruit characters were coleioby one to
five pairs of genes. Short fruit were dominant olarg and small diameter was
dominant over large. Smitét al. (1978) reported that additive genetic variance was
responsible for the expression of number of frdrst weight and length to diameter
ratio. Omet al. (1978) reported that both additive and non-adéiteffects were
important and the former was the more significantfarly yield per plant.

However, Ghaderi and Lower (1979b), in a study imwg six crosses,
reported dominance as the major contributing factdhe inheritance of fruit yield,
fruit number and average fruit weight. Additive exffs were significant for these
characters in some cases and suggested the effeetiy of selection for development
of superior genotypes.

Nienhuis and Lower (1980) found that most of theiateon between
generations for lateral number, main stem vine tlenfyuit weight per plant, fruit
length, fruit diameter and L/D ratio was due to dwence and additive effects.
Heterosis above best parent for fruits per plard amin stem vine length and
variation for these traits was mostly due to domaeaeffects.
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Wang and Wang (1980) reported that GCA and SCAceffeere significant
for a number of yield and maturity characters. kir#e6-11, 13-3-9, 24-3-22-2 and
3-11-2-1 had good GCA for yield. Additive genetiariance was of importance to

phenotypic variation.

El-Shawaf and Baker (1981a and 1981b) obtainedivelg high GCA and
SCA effects for parthenocarpic yield indicating tthath additive and non-additive
gene effects were important. Many recessive gerae Wought to be controlling
yield, as measured by fruit number. Complete dongeawas found for flowering
time and dominance was partial for nodal positidnttee first female flower.
Therefore, they suggested that selection for dylyering and lower nodal position
of the first female flower could be used as cradar selection for higher yields.

Tasdighi and Baker (1981) studied single and tkrag cross hybrids derived
from 13 parental lines of cucumber and concluded! &lditive effects for yields were

relatively more important than non-additive.

Lower et al. (1982), while evaluatingifF F, and back cross generation of a
cross between gynoecious pickling cucumber inb@d {4) and aCucumis sativus
var. hardwickii line, reported that additive effects were sigaifit for length and
diameter of the fruits as well as laterals (priménanches), whereas dominance
effects were significant for fruit weight and maitem length.

Owens et al. (1983) concluded that an additive dominance modak w
adequate to explain the variation in generationnaed cucumber for fruit length in
the W-1925 population and fruit weight in the W-83%pulation. A digenic epistasis
model was needed to explain the variation in fweight and length in the W-1925
and W-1928 population.

Dolgikh and Sidorova (1983) reported that inducadants had higher GCA
for early and total yield and for fruit number géant than their parents of cucumber.
In the K hybrids total yield, fruit number per plant andifrweight were controlled
mainly by additive gene effects, while early yiétdthe first month of harvest was

controlled by non-additive genes.

In a 5 line diallel cross of cucumber studied bydek (1984) found that both
GCA and SCA were significant for number and weightruit per plant, but the GCA
was more important than SCA. Heterosis for numimer weight of fruits per plant
was high in someFhybrids which was manifested by overdominance.

21



Review of Literature

El-Shawafet al. (1984) reported that additive genetic variance graster and

more important than dominant variance for fruitpghaf cucumber.

Musmade and Kale (1986) reported that GCA and Sa@wkamces were highly
significant for all the characters. The mean sguaféGCA were higher than SCA for

all the traits except yield per vine, reported pmachant role of additive gene action.

Strepler and Wehner (1986), while studying variaoemponents for 3 fruit
yield and 5 quality traits in 3 cucumber populatigelite, medium base and wide
base) using North Carolina Design-1, found thaglite population, additive variance
was higher than the dominance for cull fruits, velaer early marketable and total
yield per plot were controlled by dominant geneasctAdditive variance was higher
than dominance for total yield and lower for maakée and early yield in medium
base population. Additive gene action was accoufdedll the traits in wide base

population.

While studying 21 Fprogenies (3 females and 7 males) in line x teatging
design, Kupper and Staub (1988) suggested thatiealéifects were more important
as the magnitude of contribution of SCA was gemglass than that of GCA.

Hormuzdi and More (1989a), in line (4) x tester éalysis, reported that
magnitude of variance due to GCA was greater thahdf variance due to SCA for
nodal position, days to anthesis, average fruightifruit length and early yield and
suggested the predominance of additive genetic oaem in the expression of these

characters.

Likewise, Prasad and Singh (1992) evaluated 2dybrids developed by line
(4) x tester (6) mating design and reported thabmae due to GCA were higher than
variance due to SCA for all the traits studied, ehhindicated that all the yield

components were governed pre-dominantly by addgeree action.

Prasad and Singh (1994), in another study (diailing) involving 6 diverse
parents, concluded that additive component seerneblet responsible for yield

components of cucumber.

Dogra et al. (1997a), while studying 10;Fhybrids of cucumber (derived
through diallel crossing, excluding reciprocalgyrid that all the characteriz., days
to first female flower appearance, nodal positidrfist female flower, number of
fruits per vine, yield per plant and plant heigkhibited higher mean square for SCA
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than GCA and suggested the predominant role ofadulitive genes for controlling

these traits.

Stankovicet al. (1997)in the crosses between 2 gynoecious female lines of
indeterminate growth (21/3 and PMS) and 3 monoacpaiernal lines of determinate
growth (M-24/4, M-24/5 and M-24/6) revealed thatiigte gene effects play a more

significant role in the inheritance of yield thaomadditive gene effects.

Sharmeaet al. (2000) studied thirty §5 of cucumber using line (10) x tester (3)
mating design under different environments. Thegeobed that additive gene action
(6A) had a predominant role in influencing the traissociated with earliness and
fruit length and improvement in such traits could hchieved through simple
selection. However, the involvement of non-additteenponent (number of fruits) or
both additive and non-additive (fruit yield and ifrbreadth) in the exploitation of
hybrid vigour or reciprocal recurrent selection,iethcapitalizes on both additive and

non-additive gene action for these traits.

Uddin and Ahmed (2002) used 12 genetically divédirses and 4 testers to
generate 48 F5 to study the combining ability effects for 1aits in cucumber.
Variance due to GCA and SCA effects were signifidan all the traits except GCA
variance for nodal position of the first femaleviler and fruit length and the variance
ratio (6> GCA/s® SCA) suggested that non-additive gene action playgreater role
in the inheritance of most of the traits. High SEffect was expressed by the average
X average, high x average or high x low performpagents (general combiners)
suggesting the involvement of additive x additiveadditive x dominance type of

gene action.

Fanget al. (2004) studied combining ability for early andaloyield of 6
inbred lines of cucumber in China. The general aomb ability variance for early
yield comprised 91.92 per cent of the genotypicarare. Both early and total yield
was controlled by additive genes, with their interce fitting in the dominant-

additive model.

A study on gene action of three important fruitrattéers, namely fruit length,
fruit diameter and fruit weight of cucumber, wasdocted by Moushumi and Sirohi
(2006). The results revealed that over-dominancdriit length, fruit diameter and

fruit weight. In all these characters, the domireaoemponent of genetic variance was
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higher than the additive component. The proportofngenes with positive and

negative effects in the parents showed asymmethedbci showing dominance. The
mean degree of dominance was found more than @tednfirmed the presence of
over-dominance in the inheritance of these chamsciEhe pre-dominance of non-
additive gene action suggested that heterosis imgedight be advantageous to get

higher gain in cucumber.

Munshiet al. (2006) analyzed the combining ability of a 6 xiéllél cross of
cucumber excluding reciprocals. The mean squargalgeneral (GCA) and specific
combing abilities (SCA) were highly significant faimost all the characters indicated
the importance of both additive and non-additiveajie components of variation.
The SCA component of variance was higher than t6& Gomponent of variance in
all characters which indicated the importance of-additive gene action for the
control. Predictability ratio and average degredarhinance observed to be less than
0.5 and more than 1, respectively, for all the abtrs studied further confirmed the

role of non-additive component of variance.

Singh and Sharma (2006) studied combining abifitfb cross combinations
(5 x 3) with 8 parents for 12 characters. Significalifferences in the parents
indicated that the majority of the parents had i for almost all the characters
studied. Variance due to SCA was higher than thaBGA for all the characters
except fruit length, fruit diameter and TSS, ingéchthe importance of non-additive
gene action. The presence of non-additive generagias predominant for most of

the characters studied suggested the importanegboid vigour for these characters.

Braret al.(2011) in the crosses between 8 genetically divergarental lines
in a diallel pattern revealed that non-additive egection played a major role in
controlling the characters like TSS, total carotdapvitamin C, total mineral matter,

reaction to downy mildew, bitterness and shelf difdéruit.

Kumaret al. (2011) carried out a study on the combining abiht cucumber
genotypes using 6 x 6 half-diallel excluding reoials. The 15 £5 along with 6
parental lines were grown in randomized block desigth three replications. The
mean square due to GCA and SCA were highly sigmficfor almost all the
characters indicated the importance of both adelitand non-additive genetic

components for the characters under study. Theigtabdity ratio and average
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degree of dominance was observed less than 0.5nanel than 1 for important yield
contributing charactersiz., earliness, number of fruits per plant and totald/iper

plant suggested the importance of non-additive amapts of variance for the
improvement of these characters. The results iteticthe importance of heterosis

breeding for effective utilization of non-additigenetic variance in cucumber.

2.4  Heterosis studies

Heterosis is the superiority of the &ver the parents in a given characteristic,
assessed not by absolute value and appearanceylitg bsefulness for practical
advantages in the given environments. East (1989¢ genetic nature of heterosis.
Bruce (1910) reported that hybrid vigour is dughte presence of dominant genes in
the hybrids.

Heterosis in desirable direction (hybrid vigourthe ultimate aim of breeder.
From the point of view of commercial exploitation loeterosis, the increased or
decreased vigour of the hybrids over the standhetld.e., standard heterosis is of
utmost importance than heterobeltiosis (over th&ebeparents) or the relative

heterosis (over the average performance of parents)

Hayes and Jones (1916) were the first to obserterdses in cucumber and
they reported that first generation crosses migdgifently be expected to exceed the
higher yielding parent. It may be manifested byéase in fruit size or in number of

fruits per plant.

Hutchins (1939) crossed the early pickling varidtincu of cucumber with
several slicing types and recorded heterosis fgelaumber of fruits and earliness.
Kartaloff (1963) observed that Eombinations of different cultivars of cucumbver.,
Orion x Satara, Zagora Langi x Stara and ZagoraglLanSpiers gave higher total
yield than their respective better parent. Invdyidiigher yields were reported in
hybrids than the standard cultivars by Salokangb86%) but no significant
differences were found between the hybrids.

Koros and Bajtay (1968) developed promising gynmexik hybrids viz.,
Kecskemet 113 and 114 using gynoecious lines. heds out yielded the standard
cultivar by 32-46 per cent. While studying five higls with Kulenkampa as control,
Bite (1969) found that female flower appeared firstthe hybrid Spotresisting x

Odnostebel'nyj, whereas first marketable fruits eveiound in Kulenkampa x
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Odnostabel'nyj recorded highest yield of 22.98 Kgfsllowed by Spotresisting x
Mnogoplod'nyj with 22.05 kg yield per increase in yield was 29.5 and 22.03%,
respectively over seed parent and 96.75 and 46.788pectively over the pollen
parent. Malycenko (1969) grouped twenty-five hybrak early; nineteen as late and
nineteen as intermediate among sixty three hyhedted and most of them had a
regular fruit production in the first fifteen dagempared to standard cultivar. The
increase in twenty nine hybrids was over 20 pett.ckrwas up to 20 per cent in
twenty hybrids and the rest being inferior. Guseirf@970) and Bite (1971) also

reported heterosis for yield in cucumber.

Singh et al. (1970) reported positive heterosis for early aoiltyield and
number of fruits per plant. The;FFL (female line) x Yamato 3 Shaku gave
maximum increase in early yield (153.8%) over JaganLong Green (standard
check) and four out of seven’$ out yielded the standard check in total yielekol
combinationsviz., FL x Glory of Basel (106.44%) and FL x Yamato 3a&in (103-
68%) registered higher fruit number than the steshadd&eck. They further reported
that in all the hybrids, the fruits were smallestithe mean of their parents as well as
the standard check. For vine length, it was replotthat five ks had no appreciable
differences, whereas the other twg@sFwere smaller than the standard cultivar.
Similarly, non-significant differences for the meammber of branches were observed
in all the combinations over the mid parent andstia@dard check.

Mikhov and Petkova (1971) observed marked hetefosisarliness and yield
in the crosses of two cucumber lin@g., Wisconsin SMR18 and Pixie with tester
Posrednik 97. Petkova (1971) reported 40 per camy and 22 per cent higher total
yield in F’s over their respective better parent. Pike andkil (1971) crossed the
gynoecious lines MSU 2059 and GY 3 with TAMU 950h@maphrodite line). The
resultant gynoecious hybrids exhibited heterosisidoger vine. Gillet al. (1973)
recommended the hybrid Pusa Sanyog for cultivatiomlly areas of India. It was a
cross between a gynoecious line derived from tlpardese variety Kaga Aomoga
Fushinari and Green Long of Naples. It out yieldled standard cultivar Japanese

Long Green by 23.05 to 128.78 per cent and waseada@r in maturity.

A hybrid between productive 713 (a female line) &iddonyazalic Kekaru
(local monoecious variety) had 86 per cent higlalyeyield. This was attributed to

increase in leaf surface area (Varna and Maltse@iesl973). Kaeva (1975)
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developed hybrids using complex forms as femalemawiz., complex maternal
forms and backcrossed complex maternal forms. THeids involving complex
maternal forms and backcrossed complex maternahsfoas female parents out
yielded female line hybrids by 35-66 per cent. Mese and Malycenko (1975)
reported that hybrids developed by complex form$easale parents outyielded the
hybrids having involved either pure or partiallynggcious seed parents. Prend and
John (1976) emphasized the importance of breedatgraiinate hybrids. Prend and
John introduced the determinate character from BBota into gynoecious hybrids
and recorded significantly increased yields. Therage number of fruits per plant
was found to be greater for the resultant dwarfridgbthan for the standard size

gynoecious hybrid, Pioneer.

Yurina (1975) and Bite (1977) reported heteros higher yield and
earliness. Horst and Lower (1978) observed in tlusses betweef. hardwickii
(indeterminate) and gynoecious indeterminate liné&’-1@ and monoecious
determinate line (PG o€. sativu3, an increase in the average and range of the
number of fruits produced in the,F~ and BG as compared with th€. sativus
parent. Ghaderi and Lower (1978) reported supgyiaf hybrids to their respective
better parent for yield and its components. In 19fBse researchers again reported

heterosis for the total yield, number of fruits anerage fruit weight.

Omet al. (1978) reported significant positive heterosisttgal fruit yield and
total number of fruits per plant. Pyzhenkov and &esa (1979) found that the mean
fruit weight was less in hybrids than the paremtmofeev (1979) observed 43.9-46.8
per cent, 61.4-61.8 per cent and 44.1 per centds$eover better parent in total
yield, marketable yield and early yield, respedtivéNienhuis and Lower (1980),
while studied crosses between GY 14 and LJ 9048fhrted heterosis over FY 14

(female parent) for fruit weight per plant and msiem length.

Pyzhenkov and Kosareva (1981) observed that all fdhusteen K's of
cucumber studied, showed heterosis for earliness tatal yield. El-Shawaf and
Baker (1981a) reported hybrid vigour for early femmg and earlier pistillate node in
hybrids, while involved four gynoecious lines witlive hermaphrodite lines.
Airapetyan (1981) reported that severis But of nine exhibited heterosis for number
of fruits per plant and few;B indicated heterosis for earliness over their eetype

better parent.
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Nuttall and Bonn (1982) reported a gynoecious ldy/igiHarrow 75 x Harrow
7410) which produced high yield and fruits with gahape, colour, flesh and picking
guality which out yielded Peto Triplemech and Muiltk by 2.1 and 6.8 t/ha. Lower
et al. (1982) observed heterosis over both mid and bptesnt for fruit weight and
main stem length. Lateral number (primary brancla¢s) showed heterosis over mid
parent value. Solanlket al. (1982) reported positive heterosis for number raft$
(42.12%), average fruit weight (33.33%), fruit ¢igB3.81%) and negative heterosis
for plant height (-55.93%), internodal length (¥®%) and days to maturity
(-31.49%). Prudek (1984) in a five-line diallel ebged heterosis for both number and
yield per plant.

Wehner and Miller (1985) studied three versionstte cucumber hybrid
Meridian 76, differing on sex expression. The manmés x monoecious hybrid had a
higher percentage of Fancy and Number 1 gradesfamtl a lower percentage of culls
than the gynoecious x gynoecious hybrids. All tleesions, however, had a similar
yield. The gynoecious hybrids were earlier thanrtt@oecious ones. Gynoecious X
Gynoecious hybrids had a significantly higher yigddn monoecious x monoecious
in the first harvest but they were not better fual yield. Gynoecious x Monoecious
tended to yield more than Gynoecious x Gynoeciaighe differences but difference

was non-significant.

Musmade and Kale (1986) studied 21 ongs Fof cucumber, reported
significant heterosis for earliness in four hybrmger their respective better parent
and five recorded significant heterosis for friahd¢ith. The maximum heterosis for
fruit length was exhibited in the hybrid Japanesad Green x Panvel (24.9%). Fruit
diameter was significantly higher in eight hybrismpared to their respective better
parent. For number of fruits per vine, seven hybrathowed significant heterosis
being maximum (112.5%) in Poona Kheera x Japanesg Green. The heterosis for
average fruit weight was significant in four hyl®idAs many as thirteen hybrids
showed significantly higher yield per vine over itheespective better parent. The
highest heterosis (135.47%) was recorded in Podreia x Japanese Long Green.

Hormuzdi and More (1989b) evaluated twenty fouls Falong with their
eleven parents during rainy season and thirty twe &ong with twelve parents
during summer season, found desirable heterosigldgs to first female flower
appearance (22.2 and 14.2%), average fruit wegfh8(and 44.81%), fruits per plant
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(104.2 and 44.5%) and total yield per plant (24ah8 57.6%) in summer and rainy
season, respectively. However, none of the hybeidseded their better parent for

vine length in both the seasons.

Kumari et al. (1993) evaluated fifteen tropical and eight temapeehybrids in
two separate trials during summer season. Inlti@épical hybrids), the combination
Poinsette x JPL was the most heterotic for dayantbesis (15.1%), whereas GYN.
JPL x EC 129110 expressed 37.3% heterosis ovesrljgtent for nodal position of
first female flower. In trial-1l (temperate hybridsSR55IF x EC 129110 was the
earliest, which recorded 11.9 and 18.7% heteroges better parent for days to
anthesis and nodal position, respectively. Sixit@phybrids and three temperate
hybrids recorded significant heterosis over bgiteent for total yield. Let al. (1995)
reported positive heterosis for total yield, eaylgld, fruit number, average fruit
weight, fruit shape index, whereas vine length hadative heterosis and shorter

vines produced higher yield.

Jianwu (1995) derived the information on heterasid combining ability on 9
yield components in 4 inbred cucumber lines and #é; hybrids grown in China.
Total yield, early yield, fruit number, averageifrweight, leaf area, fruit ratio and
fruit shape index had positive heterosis. Mergth had negative heterosis; shorter
vines produced greater yields. Yield was most &ffitdy fruit number and average

fruit weight.

Dogra et al. (1997b) crossed five cucumber lines (4 monoeciand 1
gynoecious), both indigenous and exotic, in a élidtshion, excluding reciprocals.
The lines, their 10 £5 and a standard check cultivar Pusa Sanyog wenengin the
field at Nauni, Solan. The cross K-75 x Gyn-1 releat the highest heterobeltiosis

(51.35%) for yield per plant and an increase 058% over the standard check.

Forty five i and F, crosses involving ten parents were assesseddomuetate
the magnitude of heterosis (heterobeltiosis) abdeeding depression by Singhal.
(1999). AC-20 x AC-28, AC-22 x AC-41 and AC-2 x A%2- crosses were observed
the top performer for fruit yield per plant as theycorded significant heterosis of
187.80, 65.31 and 54.81 per cent, respectively; theebetter parent. The maximum
yield recorded by these hybrids has been attribiddbe increase in number of fruits

per plant and average fruit weight.
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Cramer and Wehner (1999) hybridized two picklingwmuber inbreds (M 12,
M 20) and inbreds from four open-pollinated monoasi cultivars of cucumbetiz.,
Addis, Clinton, Wisconsin SMR 18 and Tiny Dill’ weethybridized to form four F
hybridsviz., Addis x M 20, Addis x Wisconsin SMR 18, Clintorik 12 and M 20 x
Tiny Dill. The data were collected from once oveanrest for vegetative,
reproductive, yield, and fruit quality traits. Hedsis for fruit yield and vyield
components were not observed in three of the hgb@uhly Addis x Wisconsin SMR
18 exhibited high-parent heterosis for total, meaké and early fruit weight.

Bairagiet al. (2002) studied twenty eight hybrids and their pgsdeight) and
reported maximum heterobeltiosis for yield per plam PCUC-98-25 x DC-1
(123.82%). They also reported heterobeltiosis ftieie@nt traitsviz., days to anthesis
of first female flower, nodal position of first fee flower, vine length, number of
primary branches per plant, average fruit lengéierage fruit diameter and number of

fruits per plant.

The importance of parthenocarpy in fruit settingwisll known. Therefore
efforts were made by More (2002) to develop a neavthenocarpic tropical
gynoecious line having fruits with yellow skin. tudied three tropical gynoecious
cucumber linesviz., GYC-1, GYC-2 and GYC-3 to develop tropical gynmers
hybrids. Some of these hybridéz, DCH 1 and DCH 2 are promising for high
productivity and fruit quality both under open @iehnd greenhouse cultivation. As a
result, a new tropical gynoecious parthenocarpie PKG-1 (GYC-4) was developed
from a complex cross [(Tablegreen 68 x SC 3) x Ro#&hira] i x [(Gy-14 x
Tablegreen 68) x Poona Khira}.Arom this complex cross, two types of lines were
developed. The first set included lines PKG-1-2,11-1-12 and 1-15 with yellow
skinned fruits exhibiting gynoecy and parthenocarmhereas the second set
comprised lines PKG-1-21, 1-23 and 1-24 with gresimned fruits exhibiting
gynoecy and parthenocarpy. PKG-1 (GYC-4) alomgth GYC-1, GYC-2 and
GYC-3 showed potential for heterosis breedirgemsubjected to heterosis and

combining ability studies.

Bairagi et al. (2005) evaluated 28 non-reciprocalskderived from 8 diverse
cucumber genotypes during to study heterosis oetteb parents and the check
cultivar, Pant Cucumber Hybrid-1 (PCUCH-1). The thgb PCUC-83 x PCUC-15,
PCUC-83 x PCUC-25 and PCUC-25 x PCUC-15 were fomadt promising ones.
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Heterosis to the tune of 45.5, 43.7 and 38.5 petr @eer their better parents and 20.2,
18.2 and 20.0 per cent, respectively over the claettkvar were evidenced by these

three hybrids for fruit yield per plant.

Kumbharet al. (2005) studied heterosis for yield and its compésédays to
first female and male flowers, number of female arale flowers, days to first fruit
picking, fruit length and diameter, number of feuter vine and average fruit weight)
in Maharashtra with 28 ;Fhybrids of cucumber obtained by 8 x 8 diallel agdh
parents. The highest magnitude of heterosis.6@80) was observed for yield per
plant, followed by number of fruits per viné7(12%) and days to first fruits
picking (61.71%). High degree of heterosis was tbbetween diverse parents. The
specific combinations Improved Long Green x Himaagd Poona Khira x Junnar

Local were identified as the best hybrids.

Munshiet al. (2005) evaluated 6 parental lines and 1\ ybrids of cucumber
obtained by half diallel cross to investigate tlieent of heterosis for yield and yield
contributing characters. Appreciable heterosis dedter parent and top parent was
recorded for all the characters studied for exéeypt length. DC-1 x PCUC-8, CHC-
1 x PCUC-8 and DC-1 x Poinsette were the superidnylbrids for yield per plant.
The highest yield recorded by these hybrids atteithuo increased number of fruits,
greater flesh thickness and higher fruit weight.

Sudhakaet al. (2005) used fifteen lines of cucumber to develdg-/hybrids
in different combinations. There was wide variationmagnitude and direction of
heterosis for all characters. Branches per plantisf per plant, fruit weight, fruit
length, fruit diameter and total fruit yield werdéet most heterotic characters.
Appreciable heterosis in desirable direction waseoled over better and mid parents
for all the characters. The hybrids DC-1 x B-159 &RC-11-2 x Bihar-10 were the
best hybrid combinations for total fruit yield dsey recorded significant positive
heterosis over better and mid parent. The highdyietorded in these attributed to

high number of fruits per plant.

Heterosis for yield and yield components was stlidiel5 K hybrids and 6
parental cultivars of cucumber by Nele¢ al. (2007). Significant heterosis was
observed for all characters. Heterosis and hetérotis were greatest for number of

fruits per vine, followed by yield per vine, anadieter of fruit.
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Yadav et al. (2007) conducted an experiment with 45 cucumbdsrity
developed through line x tester technique by udifdines and 3 testers. The lines
were 2015, 2016, 2017, 2028, 2020, 2225, 2227,,22230, 2231, 2332, 2333, 2334,
2336, 2337 and testers 2014, 2226, 2238 in Uttaddah. The parent 2020 followed
by 2017, 2231 and 2336 showed a significant gemeralbining ability effect. Based
on specific combining ability, 7 superior heteratrosses, namely 2237 x 2226, 2237
X 2238, 2015 x 2014, 2228 x 2238, 2028 x 2238, 282614 and 2229 x 2226 were
selected for yield and yield traits.

Yadav et al. (2008) conducted a field trial in 18 cucumber $ingt Uttar
Pradesh. Among these lines, 15 were selected asdgrarents (lines) and 3 as male
parents (testers). The line x tester analysis vgasl to assess the performance of 12
characterwiz.,days to flowering of first male flower, days towtering of first female
flower, length of vine, number of primary brancipes plant, number of nodes of first
male flower, number of nodes of first female flojmeamber of nodes per vine, length
of fruit, diameter of fruit, number of fruits petamt, fruit weight and fruit yield per
plant. The average heterosis for yield per plangea from 19.03 to 60.00 per cent.
The heterotic response of these crosses was alsbited in most of the yield

attributes and can be used in commercial hybrid peeduction.

Singhet al. (2010) crossed 8 genetically diverse genotypesuotimberviz.,
PCUC-15, EC-43342, PCUC-15-1, CHC-2, BIHAR-1, C499-C-98-6 and C-99-10,
crossed in half diallel fashion. The parents alaith 28 R’'s were evaluated for days
to first female flower, node number of first femdl@wer, fruit length, fruit diameter,
fruit weight, number of fruits per vine, vine lehgind yield per vine. The data were
subjected to analysis variance for heterosis oedebparent. For days to first female
flower most promising cross combinations were CHE-BIHAR-1, PCUC-15-1 X
CHC-2, BIHAR-1 x C-98-6, PCUC-15 x PCUC-15-1 andUR515-1 x C-98-6; for
node number of first female flower the most promgscrosses were BIHAR-1 X
C-99-10, PCUC-15-1 x BIHAR-1, PUCU-15-1 x CHC-2, CR2 x C-99-10 and
BIHAR-1 x C-98-6. The magnitude of heterosis fariflength was highest in hybrid
PCUC-15 x PUCU-15-1, while maximum heterosis foitfdiameter was observed in
the crosses EC-43342 x BIHAR-1, BIHAR-1 x C-98-67-B3342 x C-99-10 and
PCUC-15 x PCUC-15-1. Heterosis for fruit weight waaximum in hybrid PCUC-15
x PCUC-15-1; for number of fruits per vine hybridsorder of merit were PCUC-15

32



Review of Literature

x C-99-10, BIHAR-1 x C-99-10, BIHAR-1 x C-99-12 a@i99-12 x C-98-6; for vine
length maximum heterosis was observed in cross RCRJE PCUC-15-1 and for
yield per vine, the magnitude of heterosis varieunf 65.09 to 173.38 per cent. The
most promising cross combinations in order of mesre EC-43342 x BIHAR-1,
EC-43342 x C99-10, PCUC-15 x PCUC-15-1, PCUC-1598 and BIHAR-1 x C-
99-10. For yield, the best three hybrids were EG423x BIHAR-1, EC-43342 x C-
99-10 and PCUC-15 x PCUC-15-1. These crosses hstdhbeerotic effect for yield
due to better performance of characters like fienigth, fruit diameter, fruit weight
and number of fruits per vine. Among all the paser@HC-2 for six characters,
PCUC-15 and BIHAR-1 each for five characters andU€15-1 for four characters
were identified as better combiners. Significantl @esirable heterosis in aforesaid
crosses is due to dominance and dominance x dooertgpe of interaction. Thus, it
is apparent that the commercial exploitation of ridg may be achieved through

heterosis breeding.

Dogra and Kanwar (2011) attempted the crosses aneglgt parents
(including two gynoecious lines) in half diallelsfaon. Twenty-eight s, eight
parents and one check were grown in a RandomizedkBDesign with three
replications at two different locationgiz. Nauni (L-1) and Chambaghat (L-2).
Heterobeltiosis and standard heterosis for eadivess maximum in EC-173934 x
LC-40 and G-2 x Gyn-1, respectively. The crosse® &-Gyn-1 and EC-173934 x
LC-40 exhibited maximum negative heterobeltiosisd astandard heterosis for
earliness, while the cross K-90 x G-2 revealed maxn positive heterobeltiosis and

standard heterosis for number of fruits per plaut yeld.

Brar et al. (2011) crossed eight genetically divergent pardirtak in a diallel
pattern to investigate extent of heterosis for igyaraits and reaction to downy
mildew. Cross combination Long Green x Bhari Mameanifested maximum
heterosis over better parent for vitamin C and atandard check cultivar Punjab
Naveen for shelf life of fruits. Hybrid Long GreenBhari Mansa registered best

overall performance for studied quality traits.

Khushwahaet al. (2011) evaluated seven parental lines of cucunmpea
diallel cross along with their twenty ong'$=(excluding reciprocals) in a randomized
block design to obtain information about hetero3ike hybrids BC-11 x BC-12

manifested highest significant heterobeltiosisrfodal position of first female flower
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while BC-16 x Poinsette for fruit length, BC-14 XCBL6 for fruit diameter, BC-15 x
BC-16 for fruit weight and BC-11 x BC-16 for numbef fruits per vine and fruit

yield per vine. The most promising hybrids were BCx BC-16, BC-15 x Poinsette
and BC-13 x BC-14 and these hybrids also showellelsigSCA effects for yield per

vine.

Singhet al. (2012) evaluated fifteen parental lines (12 linad 3 testers) and
their 36 hybrids for heterosis of different fruiaits viz. fruit length, weight per fruit,
number of fruits per plant and fruit yield per glanhe positive heterosis desirable for
length of fruit, weight per fruit, number of fruipger plant and fruit yield per plant was
common in most of the crosses. Most of the croskesved positive and significant
heterosis over standard variety and better pafdm. cross combination BSC-1 x
BSC-2, BSC-1 x CHC-1, VRC-11-2 x CC-5 and CC-7 x @H showed highly
positive and significant heterosis over standandetya and better parent and can be

utilized in heterosis breeding programme for thprimwement of yield in cucumber.
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Chapter-3
Material and Methods

The present studies entitled “Genetic studies atdyand quality traits in
cucumber Cucumis sativu&.)” were carried out at the Experimental Resedfalm
of the Department of Vegetable Science, Dr YS Pargrversity of Horticulture
and Forestry, Nauni, Solan, Himachal Pradesh d20igl and 2012. The details of
experimental site, material used and methodologimegloyed have been described as
under:

3.1 GENERAL FEATURES OF EXPERIMENTAL SITE
3.1.1 Location

The experimental site is located at Nauni, aboukbdaway from Solan city
at an altitude of 1,270 metres above mean seali@aglbetween 35.5° North latitude
and 77.8° East longitude. The farm area falls ia thid hill zone of Himachal
Pradesh.

3.1.2 Climate and weather conditions

The climate of the Experimental Research Farm megdly characterized as
sub-humid, sub-temperate with cool winters. Weatt@nditions which prevailed
during growing season were recorded and have besemted in Appendix-1. During
the year 2011, mean temperature, relative humaliy rainfall varied from 23.29
(July) to 24.48C (May), 46.35 (May) to 80.24 % (July) and 31.70afNito 263.60
mm (July), respectively. Similarly, mean temperatuelative humidity and rainfall
ranged from 22.92 (August) to 26.90 (June), 40.47 (May) to 84.06 % (August) and
2.60 (May) to 316.10 mm (August), respectively dgrithe year 2012. Graphical
representation of monthly data pertaining to theperature, relative humidity and
rainfall during the growing seasons have been gindfig. 3.1 and 3.2.

3.1.3 Sail

The soil structure of the Experimental ResearchmFar sandy loam to clay
loam comprising of sand (46.09 %), silt (32.12 %3 &lay (25.01 %). In general,
amount of organic carbon, nitrogen, phosphoruspatdssium content present in the
soil were 12.60 (g/kg), 324.09 (kg/ha), 42.11 (kj/and 147.16 (kg/ha), respectively.
The pH of the soil ranged from 6.85-7.04.
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3.2 EXPERIMENTAL MATERIAL AND LAYOUT PLAN
3.2.1 Experimental material

The experimental material for the present invesibga was comprised of 16
lines and 3 testers (Table 3.1, Fig. 3.3a, 3.3b &Yl The crosses were attempted
during the year 2011 as per Line x Tester desigsuggested by Kempthrone (1957).
The R population of 48 crosses so obtained was evaluaaty with parents and
standard check cultivars (KH-1 and Pusa Sanyoghgditine year 2012.

Table 3.1: Cucumber genotypes used in the hybridizimn along with standard
check cultivars

Sr. No. Genotype Source
@ Lines
1. CGN-19533 Centre for Crop Genetic Resources, tlieedands
2. CGN-20256 Centre for Crop Genetic Resources, tlieedands
3. CGN-20515 Centre for Crop Genetic Resources, thhddands
4, CGN-20953 Centre for Crop Genetic Resources, thhddands
5. CGN-20969 Centre for Crop Genetic Resources, thhddands
6. CGN-21585 Centre for Crop Genetic Resources, tlieedands
7. CGN-22930 Centre for Crop Genetic Resources, tlieedands
8. LC-1-1 Dhangota, Hamirpur, Himachal Pradesh, India
9. LC-2-2 Bhota, Hamirpur, Himachal Pradesh, India
10. LC-3-3 Awahdevi, Hamirpur, Himachal Pradesh, India
11. LC-12-4 Gagal, Kangra, Himachal Pradesh,India
12. LC-15-5 Sarkaghat, Mandi, Himachal Pradesh, India
13. LC-21-6 Dangar, Bilaspur, Himachal Pradesh, India
14. LC-25-7 Saru, Chamba, Himachal Pradesh, India
15. LC-28-8 Sambha, Jammu, Jammu and Kashmir, India
16. Gyne-5 IARI Regional Research Station, Katrain,ldulhdia
(b) Testers
1. K-75 UHF, Nauni, Solan, Himachal Pradesh,India
2. Japanese Long Green IARI Regional Research Stétaimain, Kullu, India
3. Poinsette National Seeds Corporation, New Delliiain
(©) Standard check cultivars
1. KH-1 UHF, Nauni, Himachal Pradesh,Solan
2. Pusa Sanyog IARI Regional Research Station, Katkaifiu, India
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(d) Well developed crossed
(c) Field view of crossing block fruit of a flower

Figure 3.5: Crossing block being maintained inside @lyhouse and in open
field conditions




(b) Extraction of seeds (c) Seed drying
Figure 3.6: Fruit harvesting, seed extraction and g/ing
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3.2.2 Crossing plan/Development of hybrids

During kharif 2011, seeds of 16 lines and 3 testers were sowolyhouse as
well as in open field conditions during the month May, 2011 at a spacing of 100
cm x 75 cm in a plot having size 3.0 m x 2.25 mjovlaccommodated 9 plants per
plot (Fig. 3.5). All the parents were planted irpaired fashion in the crossing blocks,
according to the Line x Tester mating design agesigd by Kempthorne (1957).
The population of male parents (testers) was kegiten (5-6 times) than female
parents, because each tester was crossed with eMeey (female line).
Simultaneously, each parent was also selfed faingethe sufficient seeds to raise the
large population in the next season. Mature fraitscrossed as well as selfed
progenies were harvested and seeds were extractedatty. Seeds were dried and

then stored in cool place for sowing in the subsegyear (Fig. 3.6).
3.2.3 Experimental layout

During kharif 2012, seeds of all the parents (16 lines and tersand their
48 R’s along with the standard checks (KH-1 and Puseyy&g) were sown during the
month of May, 2012 in Randomized Complete Block ipes(RCBD) with 3
replications for their comparative evaluation (RBg). Row to row and plant to plant
spacing of 100 cm x 75 cm was kept in a plot hawimg 4.0 m x 3.0 m, which
accommodated 16 plants per plot. The standardralipwactices for raising a healthy
crop of cucumber as recommended in the “Packageanttices” for Vegetable Crops,
published by the Directorate of Extension EducatiddHF, Nauni, Solan
(Anonymous, 2009) have been followed during bothytkars of study.

3.3 OBSERVATIONS RECORDED

The observations were recorded on five randomlgcsetl plants in each entry
(genotype/hybrid) over the replications for all tloharacters except for fruit
characters for which observations were recordetenrrandomly selected fruits per

replication. The characters studied were descrasefllows:
3.3.1 Days to first female flower appearance

The number of days taken from the date of sowinthé date of first female
flower appearance were recorded in each genotypethyn each replication and

mean number of days were worked out.
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3.3.2 Node number bearing first female flower

Node number of each genotype/hybrid, at which tinst female flower
appeared, was counted from the ground surfacedh esplication and mean value

was worked out to estimate the earliness of theetyar
3.3.3 Days to marketable maturity

Number of days from seed sowing to first fruit prgk were noted in each
replication for every genotype/hybrid and mean nembf days for marketable

maturity were worked out.
3.3.4 Fruit length (cm)

Polar length of selected fruits from each replmativas recorded and mean

value was worked out.
3.3.5 Fruit breadth (cm)

Diameter of the same fruits which were used for sudag length was

recorded with the help of vernier caliper from thieldle of the fruit.
3.3.6 Average fruit weight (g)

Selected fruits from each replication were weighed average fruit weight

was calculated.
3.3.7 Number of marketable fruits per plant

Total number of healthy fruits picked at each hsrvevere taken into

consideration to work out mean number of marketéhlés per plant.
3.3.8 Harvest duration (days)

Total number of days from first fruit picking tonfl fruit picking were
counted in each replication of every parent/hyland average value was expressed as

harvest duration.
3.3.9 Marketable yield per plot (kg) and per hectae (q)

Total weight of marketable fruits harvested froncre@lot was recorded and
expressed as yield per plot. From yield per plaldyper hectare was calculated on

conversion basis.
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3.3.10 Total soluble solids’B)

Total soluble solids (TSS) of the randomly seledtads were observed under
room temperature with the help of ‘ERMA Hand Refoaceter’ by putting 2-3 drops
of juice on prism and the values expressed as B8t of juice (AOAC, 1970).

3.3.11 Cucurbitacin content (ug/100g)

Fifty gram fruit sample of each genotype/hybrid wdsnded in pestle and
mortar in 150 ml of 70 per cent methanol. About 2saturated lead acetate solution
was added to the blend and it was centrifuged 802@m for five minutes. The
supernatant was transferred to fresh tubes andsexddead acetate was neutralized
with a few drops of saturated monobasic potassitosphate solution. The extract
was again centrifuged at 2000 rpm for five minutesemove the precipitates. The
contents were then transferred to separating fuaneélwere shaken twice with 100
ml petroleum ether (60-8%C). The upper petroleum ether layer was then eterac
and discarded. Ethanol fraction was shaken twicth W00 ml chloroform and
chloroform layer extract was washed twice with éguaount of distilled de-ionized
water and dried over sodium sulphate. Chloroforns diaven out of the extract and
the material was dissolved in minimum amount oflragbl and final volume was
made to 50 ml to get 100 per cent crude cucurltagiract. These extracts were
analyzed using UV-visual spectrophotometer at 280 wavelength. The standard
curve was obtained using pure cucurbitacin (40,120, and 160 pg/ml) and amount
of cucurbitacin in different samples was determiigd comparing with standard

curve.
3.3.12 Fruit colour

The colour of fruits was observed visually aftervesting with the help of

colour chart of Royal Horticultural Society, London
3.3.13 Fruit fly incidence (%)

The total number of fruits per plant and fruitsested with fruit fly were
counted from the randomly selected plants to waitktloe incidence of fruit fly as per

the following formula:

Number of fruit fly infested fruits
Total number of fruits

Fruit fly incidence (%) = x 100
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3.3.14 Severity of powdery mildew (%)

The occurrence and severity of powdery mildew wesorded periodically
under natural conditions. Fifteen leaves were rarigselected from different levels
of height (from top to bottom) from 5 vines of eagbnotype/hybrid and disease
severity for powdery mildew was recorded by adaptthe 0-5 scale given by

Ransonet al. (1991), as given below:

Disease Description

class
0 . No disease
1 Trace levels- isolated colonies
2 Mildew colonies confluent on some leaves, no vesgikem infection
3 Up to 50% infection on leaves, vine also infectaalfruit infection
4 More than 50% infection on leaves, slight on fruits
5 All the leaves and fruits severely affected

3.3.15 Severity of downy mildew (%)

Severity of downy mildew was recorded periodicaflyeach replication of
every genotype/hybrid. Fifteen leaves were randoselgcted from 5 vines of each
genotype/hybrid and disease severity for downy ewldvas recorded by adopting the
0-4 scale given by Reuveni (1983) with slight mmgifions, as given below:

Disease Description

class

0 . No disease

1 : 1-10 scattered small lesions per leaf and less2b&t of leaf area
turned yellowish

2 :  11-20 scattered small lesions per leaf and yellgwiovered >25-
50% of leaf area

3 . 21-40 scattered or coalesced lesions per leaf alholwing covered
>50% of leaf area

4 . More than 40 coalesced lesions per leaf and tleetedarea turned

brown and died. Yellowing covered >75% of leaf area
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3.3.16 Severity of angular leaf spot (%)

Occurrence and severity of the disease was recopgeddically in each
replication of every genotype/hybrid. Fifteen leaweere randomly selected from
different levels of height from 5 vines of each ggmpe/hybrid and disease severity
for angular leaf spot was recorded by adopting Ge scale given by Bhadt al.

(2007) with slight modifications, as given below:

Disease Description

class
0 :  No disease
1 0.1-5.0 % infected leaf area
2 5.1-25.0 % infected leaf area
3 25.1-40.0 % infected leaf area with slight infentimn vines
4 40.1-60.0 % infected leaf area with elongated itnd&con vines,
along with spots on fruit
5 . > 60% infected leaf area, vines and fruits wereesgly infected

Disease severity index (%) in all the diseases wasulated by using the

formula as given below:

. L D (nxv)
Disease severity index (%) = T x 100
X

Where,

= number of leaves in each category
= numerical value of each category

numerical value of highest category

Z N < S
I

= total number of leaves in sample
3.3.17 Seed germination (%)

Seed germination of each genotype/hybrid was tesied per ISTA
(Anonymous, 1985) in the laboratory through blopgramethod. Four hundred seeds
of each genotype were grown in four replication80(lseeds each). Seeds were
allowed to germinate on the top of germination pamel final count was taken off 8
day. Germination percentage of each replication waiked out by using following
formula:
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o _ Numberof seedgierminated
Seed germination (%) —
Totalnumberof seedplacedor germinatio

x 100

Means of all the replications were taken to ob@nmination percentage of

each genotype/hybrid.
3.3.18 Seed vigor index-l and I

A sample of 20 seedlings from each replication ta&en for vigour test. The
dry weight (mg) and length (cm) of germinated sl was recorded. The average
dry weight was calculated by dividing the total dvgight of seedlings with number
of seedlings and outcome was multiplied by corredpw germination percentage
for calculating seed vigour index-I. Whereas, isecaf seed vigour index-Il, average
length of seedlings was calculated by dividing tb&al length of seedlings with
number of seedlings and outcome was multiplied byresponding germination
percentage. Seed vigour index was calculated athpdormula given by Abdul-Baki

and Anderson (1973):

Seed Vigor Index-I = Seed germination percentage x seedling length (c

Seed Vigor Index-lIl = Seed germination percentage x seedling dry wéigg)

3.4  STATISTICAL ANALYSIS

The data recorded on forty eight crosses along wiiteteen parents and two
standard check cultivars were analyzed using MSEEXOPSTAT and SPAR 2.0
packagesas per the design of experiment for workirtdhe following values:

3.4.1 Analysis of variance

For working out the analysis of variance, the de¢ae analyzed by using the

following model as suggested by Panse and Sukh@i®¢):

Yi =  ptgrrte
Where,
Y = Phenotypic observation dténtry grown in ' replication
U = General population mean
G = Effect of "entry
f = Effect of | replication
8 = Error component
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Analysis of variance

Source of Degree of Sum of Expected mean
variation freedom  squares Mean sum of squares sum of squares
Replication (r) r-1 Sr Sr/(r-1) = Mr cle+go’r
Entries () g-1 Sg Sg/(g-1) = Mg c’e+ro’g
Error (e) (r-1) (g-1) Se Se/(r-1) (g-1) = Me oJ%
Where,

r = Number of replications

g = Number of entries

Sr = Sum of squares due to replications

Sg = Sum of squares due to genotypes

Se = Sum of squares due to error

Mr = Mean sum of squares due to replications

Mg = Mean sum of squares due to genotypes

Me = Mean sum of squares due to error

or = Variance due to replications

o’y = Variance due to entries

o = Error variance

The replication and entries mean sum of square vested against error mean
squares by ‘F’ test for (r-1), (r-1) (g-1) and (g-@r-1) (g-1) degree of freedom at P =
0.05. The calculated F-value was compared withltéabd F-value. When F-test was

found significant, critical difference was calc@dtto find out the superiority of one
entry over the others.

The standard error and critical differences wefteutated as follows:

SE(m+ = Melr
SE (d) + = J2Melr
CDo.05 = S.E. (d) X to.05)(r-1) (g-1) df
Where,
SE(m) £ = Standard error of mean
SE (d) £ = Standard error of difference
CDo 05 = Critical difference at 5 per cent levelsadnificance
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3.4.2 Line x tester analysis

For Line x tester analysis, replication wise mealues of kr generation of 48
crosses for each trait were subjected to statisditalysis as per the model suggested
by Kempthorne (1957) and the solved example giyeDdbholkar (1992) as follows:

Yik = H+g+g+s +ax
Where,
Yik = Value of the ij€ observation of the cross involving line
and |" tester in K replication
M = General mean (an effect common to all hybridsall
replications
o] = General combining ability (GCA) effect &t line
Oj = General combining ability (GCA) effect &t fester
Sj = Specific combining ability (SCA) effect of theross
involving i line and {' tester
Bik = Error associated with ifkobservation
i = iM™ine(1,2,3 0 16)
j =  j"tester (17, 18, 19), and
k = K"replication (1, 2, 3)
Analysis of variance for crosses and combining aliiy
Soqrc_e of d.f. Sum of squares Mean Expected mean
variation squares squares
Replication (r-1) rss Mr -
Cross (fm-1) CsSs Mc -
Lines (f-1) fss M(f) o%e+o’fm+rmo’f
Testers (m-1) mss M(m) o’e+ro’fm+rfa’m
Line x tester (f-1) (m-1) fmss M(fm) o%e+rodm
Error (fm-1) (r-1) tss-rss-css Me o’e
Total (fmr-1) tss - -
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Where,
L (. KY X2
rss = Replication sum of squares -—
w fmo fmr
fm X2__ X
I «
css = Cross sum of squares 2 ———-2"-
o 1 fmr
f X-Z X2
fss = Line sum of squares 2 --—"
o mr fmr
m X2 X2
mss = Tester sum of squares 2 --——"
1 fr  fmr
) moxZ Gxe. oxi. x2..
fmss = Line x tester sum of squares 2,——- 2= Y1y
oo T o fro fmr
f m r XZ
tss = Total sumof squares 2 X X X%j— ——
i=1 =1 k=l fmr
f = Number of lines
m = Number of testers
X..K = Sum of K replication of crosses
X... = Sum of all crosses of all lines and testers oVaeglications
Xij = Sum of if" hybrid combination over all replications
Xi.. = Sum of " line over all testers and replications
Xj.. = Sum of |" tester over all lines and replications
xijk = ij™ observation in R replication
M(f) = Mean squares due to lines
M(m) = Mean squares due to testers
M(fxm) = Mean squares due to line x tester interactions
Me = Error mean squares
% _ Variance due to lines/progeny variance arising fobfferences
among female parents/lines
o2m _ Variance due to testers/progeny variance arisiogpdiifferences
among male parents/testers
2 _ Variance due to lines x testers/progeny varianisgngy from
ofxm = . : L
interaction of the contribution of female and mpégents
e _  Environmental variance/error variance among indigid from

same mating
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3.4.3 Estimation of general and specific combiningbility effects

GCA and SCA effects were obtained from the two vedoje of female parents
vs. male parents in which each figure was totalr aeplications. The individual
effects were estimated as follow:

()  GCA effects of I line

goooXi. X
mr  fmr
Where,
X.. = sum total of all crosses
Xi.. = total of ' female parents over all males and replications
r = number of replications
f = number of lines/female parents
m = number of testers/male parents

(i)  GCA effects of | tester

SN X
fr  fmr
Where,
X.. = sum total of all crosses
Xj.. = total of ' male parents over all females and replications
r = number of replications
f = number of lines/female parents
m = number of testers/male parents

(i)  SCA effects of ii” cross

0. Xij Xi.. Xj.. X..
Sij =—- - +
r mr fr fmr
Where,

Xij. = i combination total over all replications
r = number of replications
f = number of lines/female parents
m = number of testers/male parents
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(iv)  Standard errors for different combining ability effects

(@)
(b)
()
(d)
(e)

(®
Where,

Me

r

f

m

O
SE @, ) lines
O
SE @, ) testers
O
SE §; ) crosses
O O i
SE @, -9;) lines

O O
SE @, -9, ) testers

] O
SE (s; -s,; ) crosses

+ M

=

+ M

I+
<

= 2% 3%

= mean squares due to error

= number of replications

= number of lines/female parents

= number of testers/male parents

(vi)  Test of significance for GCA and SCA effects

Material and Methods

There are two methods for testing the significaioc&sCA and SCA effects:

Method-I

GCA and SCA effects> [(SFESE;/SE;;) X't’ tab at error degree of freedom
and P = 0.05] were marked significant (*).

Method-II

(a)

(b)

(©)
Where,

i (cal) for GCA of lines (females) =i(g 0)/SE (9
t (cal for GCA of testers (males) 5 (g0)/SE (9
tj (cal) for SCA of crosses ={(S 0)/SE ($)

t; (cal), { (cal) and i (cal) are the calculaed ‘t’ values

Gi
g
Sj

= GCA effect of {' lines
GCA effect of | tester
SCA effect of if' cross

The GCA effects of lines and testers and SCA &ffe€ crosses were marked

significant(-) when the values of t(cal), { (cal) and it (cal) >'t" tabulated value at

error degree of freedom and P = 0.05.



(Vi)
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Critical differences (CD) for comparing GCA effects of lines/testers and
SCA effect of crosses

@ CD for GCA (lines) = SE (D1) x ‘'t’ tab (emrdf, P=0.05)
(b) CD for GCA (testers) = SE (D2) x ‘'’ tab (errdf, P=0.05)
(© CD for SCA (crosses)= SE (D3) x ‘'t’ tab (erddr P=0.05)

The difference between GCA of any two lines/tesi@nd SCA of any two

crosses were > respective CD values.

3.4.4 Estimation of variance components

The variance components were estimated by covariandull sib and half

sibs as suggested by Singh and Chaudhary (199 alldolkar (1992) as follows:

(i)

(ii)

Cov (HS) =  o%f (females) = (Mf-Mfm)/mr
Cov (HS) =  o¢’m(males) = (Mm-Mfm)/fr
o’fm (females x males) = (Mfm-Me)/r 6*SCA

Estimation of Cov HS (average) and Cov (FS)

These were calculated as:

Cov HS (average) = (@Ff+fa”m)/(f+m)

Cov (FS) = ¢’ fm+2 Cov (HS)

These can also be calculated from the expectafiarean squares as:
Cov HS (average) = (Mf + Mm-2 Mfm) r (f + m)

Cov HS (FS) = [Mf+Mm+Mfm-3 Me+6r Cov (HS)-r (f+n§ov (HS)]/3r
Estimation of GCA and SCA variances

From the estimates of Cov (HS) and Cov (FS), waea due to general

combining and specific combining ability were cd&tad as:

(iii)

0°GCA = Cov (HS) = (Mf + Mm — 2 Mfm)/rE(f + m)
0°SCA = Cov (FS)-2 Cov (HS) = (mfm —Me) / r

Estimation of additive (0°A) and dominance ¢°D) component of
variances

For computing the additive and dominance companehtariances following

formulae have been used (Singh and Chaudhary, d®@®Dabholkar, 1992):
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0°GCA = [(1 + F)/4]0°A = Y40?A
Soc’A = 40°GCA
0°SCA = [(1+F)/2fo®D = Y46°D
Soa’D = 40° SCA
Where,
F = Inbreeding coefficient (F=0, since cucumbecrnsss pollinated
in nature)
o’A = Additive variance

Dominance variance

o’D
3.4.5 Per cent contrition of lines, testers and theinteractions

These were computed as per the formulae suggkgt&thgh and Chaudhary
(1997):

(i)  Per cent contribution of=[SS (lines)/SS (crosses)] x 100
lines

(i)  Per cent contribution to=[SS (testers)/SS (crosses)] x 100
testers

(i) Per cent contribution of = [SS (lines x testers)/SS (crosses)] x 100
lines x testers

Where,
SS (lines) = Sum of squares due to lines
SS (testers) = Sum of squares due to testers
SS (lines x testers) = Sum of squares due to knesters

3.4.6 Estimation of heterosis

The estimates of heterosis were calculated asleél@tion of F mean from
the mid parent (MP), better parent (BP) and stahdaeck-1 (KH-1) and standard
check-2 (Pusa Sanyog). The following formulae wetlewed for the calculation of

different estimates of heterosis:

(i) Heterosis over mid parent (%) [(F,—MP)/MP] x 100

(i) Heterosis over better parent (%) [(F, -BP)/BP] x 100

(if)Heterosis over standard check-I (%) [(F, -SG )ﬁl] x 100

(iv)Heterosis over standard check-Il (%) [(F, -SGC; )/S_Cz] x 100
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1) Calculation of standard errors

(i)

(ii)

(i)

(iv)

Where,

Me

r

SE for testing heterosis over mid parent:

SE (H1) =+ (2Me/tf?

SE for testing heterosis over better parent:

SE (H2) =+ (2Me/ff?

SE for testing heterosis over standard check-1:
SE (H3) =+ (2Me/tf?

SE for testing heterosis over standard check-2:
SE (H4) =+ (2Me/ff?

Error due to mean sum of squares

= Number of replications

2) Test of significance for heterosis

There are two methods of testing the significdocdeterosis:

Method-I

The difference of(F. —MP); (F: —BP); (F. = SC -1)or (F1 —SC-2) = [SE(H,);

SE(H, );SE(H,)orSE(H,)] x ‘t’ tab, at error degree of freedom and P=0.05ewe

considered significant and the aster{gkwas put on the per cent values only. This

method is relatively less time consuming.

Method-II

In order to test the significance for differentiestes of heterosis, t-test was

conducted as follows:

(i) ‘t calculated values for heterosis over MP (R — MP)/SE(H)

(i) ‘t’ calculated values for heterosis over BP (R — BP)/SE(H,)

(iii)'t’ calculated values for heterosis over SG=1(F: -SC-1/SE(H)

(iv)‘t’ calculated values for heterosis over SC2(I_:¥—SC-2)/SE(I-L)

The ‘t’ calculated values for heterosis over margmt (MP), better parent
(BP), standard check-1 (SC-I) and standard che(&e2l1l) were compared with ‘t’

tabulated values at error degree of freedom andOF05. ‘t’ calculated values > ‘t’

tabulated values were marked as significant aretiak() was put on per cent values

only.
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Chapter-4
Experimental Results

The present investigations were carried out bysingssixteen lines and three
testers in Line x Tester mating design. Forty eigytirid combinations so obtained
were evaluated along with nineteen parents and standard check cultivargiz.,
KH-1 and Pusa Sanyog for their mean performancmbaang ability, nature and
magnitude of gene action and to ascertain bestrdigtecombination(s) for
marketable yield and quality traits. The experimémésults so obtained have been

presented under the following heads:

4.1 Mean performance
4.2  Combining ability studies
4.3 Gene action

4.4 Heterosis studies
4.1 MEAN PERFORMANCE

The mean performance of parents and hybrids aloitly standard check
cultivarsviz., KH-1 (Check-lI) and Pusa Sanyog (Check-1l) for gas traits under

study has been described as below:
4.1.1 Days to first female flower appearance

Significant differences were obtained among theipigrand hybrids for days
to first female flower appearance (Appendix-Il). &ng the parents, days to first
female flower appearance ranged from 50.17-62.3®1€T4.1). The genotype CGN-
20953 recorded minimum days to first female flowppearance (50.17) and it was
found statistically at par with CGN-19533 (50.28)5N-20515 (51.70), CGN-20969
(50.97) and Gyne-5 (51.73), whereas significant imarm days to first female
flower appearance (62.33) were observed in the tgpaolLC-21-6. Among the
hybrids, days to first female flower appearancegeainfrom 47.20-63.77 (Table 4.1).
Minimum days to first female flower appearance 207.were recorded in the cross
combination CGN-20953 x Poinsette and it was fostadistically at par with three
other cross combinationgz., LC-1-1 x K-75 (48.30), LC-2-2 x Poinsette (48.4énd
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Table 4.1 Mean performance of parents and hybridsdr days to first female
flower appearance (DTFFFA)

Parents/Hybrids DTFFFA  Hybrids DTFFFA
CGN-19533 50.23 CGN-21585 x JLG 59.10
CGN-20256 53.00 CGN-21585 x Poinsette 50.10
CGN-20515 51.70 CGN-22930 x K-75 54.77
CGN-20953 50.17 CGN-22930 x JLG 56.10
CGN-20969 50.97 CGN-22930 x Poinsette 53.80
CGN-21585 52.17 LC-1-1 x K-75 48.30
CGN-22930 51.90 LC-1-1 x JLG 56.10
LC-1-1 53.07 LC-1-1 x Poinsette 53.70
LC-2-2 54.13 LC-2-2 x K-75 52.03
LC-3-3 55.93 LC-2-2 x JLG 61.17
LC-12-4 59.80 LC-2-2 x Poinsette 48.40
LC-15-5 54.53 LC-3-3 x K-75 56.33
LC-21-6 62.33 LC-3-3x JLG 61.57
LC-25-7 57.67 LC-3-3 x Poinsette 51.30
LC-28-8 57.60 LC-12-4 x K-75 58.67
Gyne-5 51.73 LC-12-4 x JLG 62.17
K-75 57.60 LC-12-4 x Poinsette 52.73
Japanese Long Green, 59.27 LC-15-5 x K-75 58.90
Poinsette 52.20 LC-15-5x JLG 60.40
CGN-19533 x K-75 48.40 LC-15-5 x Poinsette 51.73
CGN-19533 x JLG 57.20 LC-21-6 x K-75 55.33
CGN-19533 x Poinsette 53.13 LC-21-6 x JLG 63.77
CGN-20256 x K-75 59.47 LC-21-6 x Poinsette 58.90
CGN-20256 x JLG 58.67 LC-25-7 x K-75 55.80
CGN-20256 x Poinsette 54.80 LC-25-7 x JLG 56.30
CGN-20515 x K-75 54.70 LC-25-7 x Poinsette 54.23
CGN-20515 x JLG 56.03 LC-28-8 x K-75 53.80
CGN-20515 x Poinsette 52.87 LC-28-8 x JLG 61.73
CGN-20953 x K-75 49.97 LC-28-8 x Poinsette 57.83
CGN-20953 x JLG 62.57 Gyne-5 x K-75 49.73
CGN-20953 x Poinsette 47.20 Gyne-5 x JLG 57.40
CGN-20969 x K-75 54.97 Gyne-5 x Poinsette 55.20
CGN-20969 x JLG 55.83  KH-1 (Check-I) 50.63
CGN-20969 x Poinsette 53.20 Pusa Sanyog (Check-ll)  51.77
CGN-21585 x K-75 56.23 Mean 55.09
S.E.(d) £ 0.85 C.Do.0s) 1.70
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CGN-19533 x K-75 (48.40). While, the cross comboral_C-21-6 x Japanese Long
Green took maximum days to first female flower appace (63.77) and was found at
par with CGN-20953 x Japanese Long Green (62.5@)L&12-4 x Japanese Long
Green (62.17). Amongst all the hybrids, seven tldybambinationwiz., CGN-20953

x Poinsette (47.20), LC-1-1 x K-75 (48.30), LC-2-Poinsette (48.40), CGN-19533
X K-75 (48.40), Gyne-5 x K-75 (49.73), CGN-2095&%'5 (49.97) and CGN-21585
x Poinsette (50.10) resulted in early first fem#taver appearance than both the
check cultivars KH-1 (50.63) and Pusa Sanyog (91.Whereas only two hybrid
combinationsviz., LC-3-3 x Poinsette (51.30) and LC-15-5 x Poinsé&tk73) were

found superior over check Pusa Sanyog for dayssibfémale flower appearance.
4.1.2 Node number bearing first female flower

All the parents and hybrids revealed significant variatitorsnode number
bearing first female flower (Appendix-Il). Amongelparents, the node number at
which first female flower appeared ranged from 20237 (Table 4.2). The genotype
CGN-20953 produced the first female flower at lowsost node (3.23) and it was
found statistically at par with genotypes CGN-19%3317) and CGN-20969 (3.87),
whereas first female flower appeared at later n(@&7) in the genotype LC-21-6.
Among the hybrids, node number bearing first fenfl@e&er ranged from 2.73-10.95
(Table 4.2). Cross combination CGN-20953 x Poiesetibduced the first female
flower at lower most node (2.73) and it was foutatistically at par with three other
cross combinationgiz., CGN-19533 x K-75 (3.10), LC-1-1 x K-75 (3.15) ain@-2-2
x Poinsette (3.17). While, the cross combination21E6 x Japanese Long Green
produced the first female flower at later node 95). which was followed by LC-12-
4 x Japanese Long Green (10.28). Amongst the hgbedht hybrid combinations
viz., CGN-20953 x Poinsette (2.73), CGN-19533 x K-75 @3.1L.C-1-1 x K-75
(3.15), LC-2-2 x Poinsette (3.17), Gyne-5 x K-755(3, CGN-21585 x Poinsette
(3.72), LC-15-5 x Poinsette (4.20) and LC-3-3 xrRette (4.38) resulted in early
female flower appearance at lower node than bahctiecks KH-1 (4.82) and Pusa
Sanyog (5.38), whereas only three hybrid combinatiz., CGN-20953 x K-75
(4.82), LC-12-4 x Poinsette (4.83) and LC-3-3 x K+{b.02) were found superior

over check cultivar Pusa Sanyog for the trait urstiedy.
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Table 4.2 Mean performance of parents and hybridsdr node number bearing
first female flower (NNBFFF)

Parents/Hybrids NNBFFF  Hybrids NNBFFF
CGN-19533 3.47 CGN-21585 x JLG 8.68
CGN-20256 5.00 CGN-21585 x Poinsette 3.72
CGN-20515 4.27 CGN-22930 x K-75 6.48
CGN-20953 3.23 CGN-22930 x JLG 6.78
CGN-20969 3.87 CGN-22930 x Poinsette 5.77
CGN-21585 4.53 LC-1-1 x K-75 3.15
CGN-22930 4.40 LC-1-1 x JLG 7.98
LC-1-1 5.07 LC-1-1 x Poinsette 5.38
LC-2-2 5.60 LC-2-2 x K-75 5.02
LC-3-3 6.60 LC-2-2 x JLG 10.08
LC-12-4 8.80 LC-2-2 x Poinsette 3.17
LC-15-5 5.87 LC-3-3 x K-75 7.37
LC-21-6 9.87 LC-3-3x JLG 9.88
LC-25-7 7.60 LC-3-3 x Poinsette 4.38
LC-28-8 7.53 LC-12-4 x K-75 8.10
Gyne-5 4.27 LC-12-4 x JLG 10.28
K-75 7.53 LC-12-4 x Poinsette 4.83
Japanese Long Greetn, 8.47 LC-15-5 x K-75 7.45
Poinsette 4.53 LC-15-5 x JLG 9.37
CGN-19533 x K-75 3.10 LC-15-5 x Poinsette 4.20
CGN-19533 x JLG 8.40 LC-21-6 x K-75 6.33
CGN-19533 x Poinsette 5.90 LC-21-6 x JLG 10.95
CGN-20256 x K-75 8.73 LC-21-6 x Poinsette 8.27
CGN-20256 x JLG 8.23 LC-25-7 x K-75 7.57
CGN-20256 x Poinsette 6.40 LC-25-7 x JLG 7.55
CGN-20515 x K-75 6.38 LC-25-7 x Poinsette 6.35
CGN-20515 x JLG 6.68 LC-28-8 x K-75 5.70
CGN-20515 x Poinsette 5.70 LC-28-8 x JLG 9.98
CGN-20953 x K-75 4.82 LC-28-8 x Poinsette 7.95
CGN-20953 x JLG 9.82 Gyne-5 x K-75 3.50
CGN-20953 x Poinsette 2.73 Gyne-5 x JLG 7.70
CGN-20969 x K-75 6.48 Gyne-5 x Poinsette 6.30
CGN-20969 x JLG 6.82 KH-1 (Check-I) 4.82
CGN-20969 x Poinsette 5.87 Pusa Sanyog (Check-Il) 5.38
CGN-21585 x K-75 7.22 Mean 6.44
S.E.(d) £ 0.38 C.Do.0s) 0.76
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4.1.3 Days to marketable maturity

Significant variations among the parents and hyovigre observed for days
to marketable maturity (Appendix-1l). Among the @ais, days to marketable
maturity ranged from 58.13-70.33 (Table 4.3). Mioimdays to marketable maturity
(58.13) were recorded in the genotype CGN-20953iamdhs found statistically at
par with CGN-19533 (58.23) and CGN-20969 (58.97hevéas, the genotype LC-21-
6 resulted in maximum days to marketable matui®:33). Among the hybrids, days
to marketable maturity ranged from 55.00-72.40 (@ah3). Hybrid combination
CGN-20953 x Poinsette recorded minimum days to etalde maturity (55.00) and
found statistically at par with LC-1-1 x K-75 (58)0and LC-2-2 x Poinsette (56.27).
The cross combination LC-21-6 x Japanese Long Gieanmaximum days (72.40)
to marketable maturity followed by CGN-20953 x Jagse Long Green (71.17).
Amongst all the hybrids, seven hybrid combinatiais, CGN-20953 x Poinsette
(55.00), LC-1-1 x K-75 (56.03), LC-2-2 x Poinset6.27), CGN-19533 x K-75
(56.87), Gyne-5 x K-75 (57.53), CGN-20953 x K-75/.@3) and CGN-21585 x
Poinsette (58.03) were found superior over bothdecksviz., KH-1 (58.63) and
Pusa Sanyog (60.03), whereas hybrid combination843Cx K-75 (59.50) and LC-
15-5 x Poinsette (59.63) were found better oveckloailtivar Pusa Sanyog for days

to marketable maturity
4.1.4 Fruit length (cm)

The parents and hybrids studied indicated sigmfieariations for fruit length
(Appendix-Il). Among the parents, fruit length ranged from 12.20tZ cm (Table
4.4). Significantly maximum fruit length of 24.1Tcwas recorded in the genotype
Japanese Long Green and minimum (12.20 cm) was\waasan CGN-20256. Among
the hybrids, fruit length ranged from 14.80-24.80 io the present study (Table 4.4).
Cross combination LC-25-7 x Japanese Long Greearded the longest fruit of
24.60 cm among all cross combinations. Whereasimmim fruit length (14.80 cm)
was observed in the hybrid combination CGN-2096%3insette, which was followed
by CGN-20256 x Poinsette (15.07 cm), CGN-20969 XXK¢15.23 cm), KH-1 (15.53
cm), LC-21-6 x K-75 (15.93 cm) and LC-21-6 x Poitsg16.10 cm). Amongst all
the hybrids, twenty three hybrid combinatiagasulted in higher fruit length than both
the check cultivars KH-1 (15.53 cm) and Pusa Sar(&03 cm), whereas twenty

two hybrid combinations were found superior over-KHbr this trait.
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Table 4.3 Mean performance of parents and hybridsdr days to marketable

maturity (DTMM)
Parents/Hybrids DTMM Hybrids DTMM
CGN-19533 58.23 CGN-21585 x JLG 67.10
CGN-20256 61.00 CGN-21585 x Poinsette 58.03
CGN-20515 59.70 CGN-22930 x K-75 63.20
CGN-20953 58.13 CGN-22930 x JLG 64.40
CGN-20969 58.97 CGN-22930 x Poinsette 62.33
CGN-21585 60.17 LC-1-1 x K-75 56.03
CGN-22930 59.90 LC-1-1 x JLG 64.53
LC-1-1 61.13 LC-1-1 x Poinsette 61.50
LC-2-2 62.13 LC-2-2 x K-75 60.53
LC-3-3 63.93 LC-2-2 x JLG 69.60
LC-12-4 67.80 LC-2-2 x Poinsette 56.27
LC-15-5 62.60 LC-3-3 x K-75 64.63
LC-21-6 70.33 LC-3-3x JLG 70.03
LC-25-7 65.67 LC-3-3 x Poinsette 59.50
LC-28-8 65.60 LC-12-4 x K-75 67.03
Gyne-5 59.67 LC-12-4 x JLG 70.77
K-75 65.60 LC-12-4 x Poinsette 61.23
Japanese Long Green, 67.20 LC-15-5 x K-75 66.80
Poinsette 60.13 LC-15-5 x JLG 68.37
CGN-19533 x K-75 56.87 LC-15-5 x Poinsette 59.63
CGN-19533 x JLG 66.37 LC-21-6 x K-75 63.50
CGN-19533 x Poinsette 61.60 LC-21-6 x JLG 72.40
CGN-20256 x K-75 68.10 LC-21-6 x Poinsette 66.97
CGN-20256 x JLG 66.97 LC-25-7 x K-75 64.10
CGN-20256 x Poinsette 63.33 LC-25-7 x JLG 64.57
CGN-20515 x K-75 63.10 LC-25-7 x Poinsette 62.53
CGN-20515 x JLG 64.67 LC-28-8 x K-75 62.07
CGN-20515 x Poinsette 60.97 LC-28-8 x JLG 70.33
CGN-20953 x K-75 57.93 LC-28-8 x Poinsette 66.33
CGN-20953 x JLG 71.17 Gyne-5 x K-75 57.53
CGN-20953 x Poinsette 55.00 Gyne-5 x JLG 65.63
CGN-20969 x K-75 63.43 Gyne-5 x Poinsette 63.17
CGN-20969 x JLG 64.20 KH-1 (Check-I) 58.63
CGN-20969 x Poinsette 61.77 Pusa Sanyog (Check-II) 60.03
CGN-21585 x K-75 64.57 Mean 63.29
S.E.(d) + 0.75 C.Do.0s) 1.51
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Table 4.4 Mean performance of parents and hybridsdr fruit length (FL)

Parents/Hybrids FL (cm) Hybrids FL (cm)
CGN-19533 18.40 CGN-21585 x JLG 18.37
CGN-20256 12.20 CGN-21585 x Poinsette 16.67
CGN-20515 14.73 CGN-22930 x K-75 19.93
CGN-20953 19.83 CGN-22930 x JLG 20.23
CGN-20969 15.30 CGN-22930 x Poinsette 19.70
CGN-21585 15.37 LC-1-1 x K-75 22.10
CGN-22930 19.60 LC-1-1 x JLG 19.73
LC-1-1 17.77 LC-1-1 x Poinsette 20.17
LC-2-2 15.70 LC-2-2 x K-75 18.53
LC-3-3 17.23 LC-2-2 x JLG 19.73
LC-12-4 16.10 LC-2-2 x Poinsette 18.47
LC-15-5 17.87 LC-3-3 x K-75 20.07
LC-21-6 16.77 LC-3-3 x JLG 18.33
LC-25-7 21.93 LC-3-3 x Poinsette 19.97
LC-28-8 17.50 LC-12-4 x K-75 17.73
Gyne-5 16.03 LC-12-4 x JLG 19.27
K-75 15.47 LC-12-4 x Poinsette 18.20
Japanese Long Green, 24.17 LC-15-5 x K-75 19.47
Poinsette 15.73 LC-15-5 x JLG 21.00
CGN-19533 x K-75 21.90 LC-15-5 x Poinsette 18.17
CGN-19533 x JLG 19.57 LC-21-6 x K-75 15.93
CGN-19533 x Poinsette 19.50 LC-21-6 x JLG 18.40
CGN-20256 x K-75 16.37 LC-21-6 x Poinsette 16.10
CGN-20256 x JLG 16.50 LC-25-7 x K-75 20.53
CGN-20256 x Poinsette 15.07 LC-25-7 x JLG 24.60
CGN-20515 x K-75 17.60 LC-25-7 x Poinsette 18.20
CGN-20515 x JLG 17.23 LC-28-8 x K-75 18.87
CGN-20515 x Poinsette 16.70 LC-28-8 x JLG 21.00
CGN-20953 x K-75 20.83 LC-28-8 x Poinsette 18.70
CGN-20953 x JLG 19.47 Gyne-5 x K-75 21.60
CGN-20953 x Poinsette 21.63 Gyne-5 x JLG 20.17
CGN-20969 x K-75 15.23 Gyne-5 x Poinsette 18.87
CGN-20969 x JLG 17.50 KH-1 (Check-I) 15.53
CGN-20969 x Poinsette 14.80 Pusa Sanyog (Check-Il) 18.93
CGN-21585 x K-75 18.20 Mean 18.39
S.E.(d) £ 0.67 C.Do.0s) 1.33
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4.1.5 Fruit breadth (cm)

The analysis of varianceevealed significant differences among parents and
hybrids for fruit breadth (Appendix-1)Among the parents, fruit breadth ranged from
3.40-5.60 cm (Table 4.5). The genotype CGN-205tbroed maximum fruit breadth
(5.60 cm) and it was found at par with LC-15-5 {ef). Minimum fruit breadth of
3.40 cm was observed in Japanese Long Green. bfeatith ranged from 3.53-6.23
cm among the hybrids (Table 4.5). Highest fruitdoith of 6.23 cm was recorded in
the hybrid combination CGN-20515 x Japanese Longerand lowest (3.53 cm)
was observed in the cross combinations CGN-202%&panese Long Green and
CGN-20969 x Japanese Long Green, which were follidmeCGN-22930 x Japanese
Long Green (3.57 cm) and CGN-20953 x Japanese Gmegn (3.67 cm). Eleven

hybrid combinations were found superior over bb#h¢heck cultivars.
4.1.6 Average fruit weight (g)

Significant differences were obtained among theempiar and hybrids for
average fruit weight (Appendix-Il). It ranged frah67.30-348.63 g in parents (Table
4.6). Significantly highest average fruit weight 818.63 g was recorded in the
genotype Japanese Long Green and lowest (167.30 GQGN-20256. Among the
hybrids, average fruit weight ranged from 214.33.86 g (Table 4.6). Hybrid
combination LC-25-7 x Japanese Long Green recodguest average fruit weight
(369.60 g) among all cross combinations, which feamd statistically at par with
LC-1-1 x K-75 (352.60 g). The cross combination G&D69 x Poinsette resulted in
lowest average fruit weight (214.33 g) followed G%N-20256 x Poinsette (216.60
g), CGN-20256 x Japanese Long Green (220.57 9216 x Poinsette (224.53 q)
and CGN-20969 x K-75 (227.85 g). Fourteen cross kipationsamong all the
hybrids resulted in higher average fruit weightntizoth the check cultivars KH-1
(254.17 g) and Pusa Sanyog (297.53 g). TwentyHid®id combinations were found
superior over KH-1 for this trait.

4.1.7 Number of marketable fruits per plant

All the parents and hybrids revealed significantiateons for this character
(Appendix-Il). Among the parents, number of markéeruits per plant ranged from
3.77-8.67 (Table 4.7). The genotype Gyne-5 recordeaximum number of
marketable fruits per plant (8.67), followed by 1€t (8.63), CGN-20515 (8.60) and

58



Experimental Results

Table 4.5 Mean performance of parents and hybridsdr fruit breadth (FB)

Parents/Hybrids FB (cm) Hybrids FB (cm)
CGN-19533 4.47 CGN-21585 x JLG 4.47
CGN-20256 4.70 CGN-21585 x Poinsette 5.00
CGN-20515 5.60 CGN-22930 x K-75 5.40
CGN-20953 4.03 CGN-22930 x JLG 3.57
CGN-20969 4.83 CGN-22930 x Poinsette 4.60
CGN-21585 4.43 LC-1-1 x K-75 5.70
CGN-22930 4.27 LC-1-1 x JLG 4.00
LC-1-1 4.90 LC-1-1 x Poinsette 5.23
LC-2-2 5.10 LC-2-2 x K-75 5.60
LC-3-3 4.93 LC-2-2 x JLG 4.33
LC-12-4 4.70 LC-2-2 x Poinsette 4.73
LC-15-5 5.47 LC-3-3 x K-75 5.29
LC-21-6 5.03 LC-3-3 x JLG 3.93
LC-25-7 4.10 LC-3-3 x Poinsette 5.38
LC-28-8 4.50 LC-12-4 x K-75 5.27
Gyne-5 4.87 LC-12-4 x JLG 3.93
K-75 4.97 LC-12-4 x Poinsette 5.40
Japanese Long Green, 3.40 LC-15-5 x K-75 4.63
Poinsette 5.20 LC-15-5 x JLG 4.83
CGN-19533 x K-75 5.50 LC-15-5 x Poinsette 5.87
CGN-19533 x JLG 4.53 LC-21-6 x K-75 5.23
CGN-19533 x Poinsette 4.60 LC-21-6 x JLG 4.20
CGN-20256 x K-75 5.27 LC-21-6 x Poinsette 4.17
CGN-20256 x JLG 3.53 LC-25-7 x K-75 4.60
CGN-20256 x Poinsette 4.73 LC-25-7 x JLG 4.20
CGN-20515 x K-75 4.77 LC-25-7 x Poinsette 4.40
CGN-20515 x JLG 6.23 LC-28-8 x K-75 5.17
CGN-20515 x Poinsette 5.73 LC-28-8 x JLG 4.20
CGN-20953 x K-75 5.60 LC-28-8 x Poinsette 4.10
CGN-20953 x JLG 3.67 Gyne-5 x K-75 5.37
CGN-20953 x Poinsette 5.27 Gyne-5 x JLG 5.03
CGN-20969 x K-75 5.15 Gyne-5 x Poinsette 4.50
CGN-20969 x JLG 3.53 KH-1 (Check-I) 5.30
CGN-20969 x Poinsette 4.87 Pusa Sanyog (Check-Il) 5.33
CGN-21585 x K-75 4.50 Mean 4.78
S.E.(d) £ 0.15 C.Do.0s) 0.29
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Table 4.6 Mean performance of parents and hybridsdr average fruit weight

(AFW)

Parents/Hybrids AFW (g) Hybrids AFW (g)
CGN-19533 268.73 CGN-21585 x JLG 268.17
CGN-20256 167.30 CGN-21585 x Poinsette  248.33
CGN-20515 225.67 CGN-22930 x K-75 310.67
CGN-20953 285.73 CGN-22930 x JLG 285.93
CGN-20969 222.27 CGN-22930 x Poinsette  293.10
CGN-21585 216.60 LC-1-1 x K-75 352.60
CGN-22930 285.73 LC-1-1 x JLG 283.47
LC-1-1 265.33 LC-1-1 x Poinsette 311.80
LC-2-2 233.60 LC-2-2 x K-75 290.27
LC-3-3 256.83 LC-2-2 x JLG 289.13
LC-12-4 233.60 LC-2-2 x Poinsette 274.40
LC-15-5 276.67 LC-3-3 x K-75 311.12
LC-21-6 250.60 LC-3-3 x JLG 258.53
LC-25-7 322.57 LC-3-3 x Poinsette 310.95
LC-28-8 254.00 LC-12-4 x K-75 271.00
Gyne-5 235.30 LC-12-4 x JLG 274.40
K-75 227.37 LC-12-4 x Poinsette 281.20
Japanese Long Green, 348.63  LC-15-5xK-75 289.70
Poinsette 235.87 LC-15-5x JLG 319.17
CGN-19533 x K-75 345.80 LC-15-5 x Poinsette 288.57
CGN-19533 x JLG 290.37  LC-21-6 xK-75 239.83
CGN-19533 x Poinsette  289.70  LC-21-6 x JLG 264.20
CGN-20256 x K-75 247.77 LC-21-6 x Poinsette 224.53
CGN-20256 x JLG 220.57  LC-25-7 x K-75 307.27
CGN-20256 x Poinsette  216.60  LC-25-7 x JLG 369.60
CGN-20515 x K-75 260.23 LC-25-7 x Poinsette 264.20
CGN-20515 x JLG 278.93  LC-28-8xK-75 288.57
CGN-20515 x Poinsette ~ 261.37  LC-28-8 x JLG 308.40
CGN-20953 x K-75 329.37 LC-28-8 x Poinsette 267.60
CGN-20953 x JLG 273.27  Gyne-5x K-75 338.43
CGN-20953 x Poinsette ~ 337.30  Gyne-5x JLG 308.40
CGN-20969 x K-75 227.85 Gyne-5 x Poinsette 277.23
CGN-20969 x JLG 237.57  KH-1 (Check-l) 254.17
CGN-20969 x Poinsette 214.33 Pusa Sanyog (Check-Il)  297.53
CGN-21585 x K-75 265.90 Mean 274.37
S.E.(d) £ 11.28 C.Do.0s) 22.57
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Table 4.7 Mean performance of parents and hybridsdr number of marketable
fruits per plant (NMFPP)

Parents/Hybrids NMFPP Hybrids NMFPP
CGN-19533 6.37 CGN-21585 x JLG 6.27
CGN-20256 7.93 CGN-21585 x Poinsette 11.28
CGN-20515 8.60 CGN-22930 x K-75 8.57
CGN-20953 7.83 CGN-22930 x JLG 8.25
CGN-20969 6.97 CGN-22930 x Poinsette 9.18
CGN-21585 7.67 LC-1-1 x K-75 11.95
CGN-22930 6.00 LC-1-1 x JLG 6.98
LC-1-1 8.63 LC-1-1 x Poinsette 9.58
LC-2-2 8.03 LC-2-2 x K-75 9.93
LC-3-3 7.07 LC-2-2 x JLG 5.08
LC-12-4 4.20 LC-2-2 x Poinsette 11.88
LC-15-5 7.23 LC-3-3 x K-75 7.70
LC-21-6 3.77 LC-3-3x JLG 5.18
LC-25-7 6.20 LC-3-3 x Poinsette 10.73
LC-28-8 6.53 LC-12-4 x K-75 6.90
Gyne-5 8.67 LC-12-4 x JLG 4.62
K-75 7.10 LC-12-4 x Poinsette 10.10
Japanese Long Green, 6.03 LC-15-5 x K-75 7.60
Poinsette 8.43 LC-15-5 x JLG 5.57
CGN-19533 x K-75 11.93 LC-15-5 x Poinsette 10.85
CGN-19533 x JLG 6.60 LC-21-6 x K-75 8.67
CGN-19533 x Poinsette 9.17 LC-21-6 x JLG 4.02
CGN-20256 x K-75 6.33 LC-21-6 x Poinsette 6.77
CGN-20256 x JLG 6.88 LC-25-7 x K-75 7.40
CGN-20256 x Poinsette 8.77 LC-25-7 x JLG 7.45
CGN-20515 x K-75 8.68 LC-25-7 x Poinsette 8.72
CGN-20515 x JLG 8.43 LC-28-8 x K-75 9.38
CGN-20515 x Poinsette 9.42 LC-28-8 x JLG 5.05
CGN-20953 x K-75 9.97 LC-28-8 x Poinsette 7.03
CGN-20953 x JLG 5.17 Gyne-5 x K-75 11.67
CGN-20953 x Poinsette 12.03 Gyne-5 x JLG 7.20
CGN-20969 x K-75 8.55 Gyne-5 x Poinsette 8.63
CGN-20969 x JLG 8.28 KH-1 (Check-I) 10.45
CGN-20969 x Poinsette 9.20 Pusa Sanyog (Check-Il) 9.62
CGN-21585 x K-75 7.72 Mean 7.98
S.E.(d) % 0.27 C.Do.0s) 0.54
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Poinsette (8.43). Minimum number of marketable tfuper plant (3.77) were
observed in the genotype LC-21-6 and it was fouatissically at par with LC-12-4
(4.20). Number of marketable fruits per plant rahdem 4.02-12.03 in hybrids
(Table 4.7). Maximum number of marketable fruits plant (12.03) were obtained in
the cross combination CGN-20953 x Poinsette améd found at par with four other
hybrid combinationwiz., LC-1-1 x K-75 (11.95), CGN-19533 x K-75 (11.9312-

2 x Poinsette (11.88) and Gyne-5 x K-75 (11.67gn&icantly minimum number of
marketable fruits per plant were (4.02) observetl(h21-6 x Japanese Long Green.
Eight cross combinations, CGN-20953 x Poinsette0O@?2 LC-1-1 x K-75 (11.95),
CGN-19533 x K-75 (11.93), LC-2-2 x Poinsette (1)},88yne-5 x K-75 (11.67),
CGN-21585 x Poinsette (11.28), LC-15-5 x Poinsgt®85) and LC-3-3 x Poinsette
(20.73) were found superior over KH-1 (10.45) angd&Sanyog (9.62) for number of
marketable fruits per plant. Only three cross camations, LC-12-4 x Poinsette
(20.10), CGN-20953 x K-75 (9.97) and LC-2-2 x K{®93) performed better than

Pusa Sanyog.
4.1.8 Harvest duration (days)

Significant variations were observed among the miareand hybrids for
harvest duration (Appendix-11). Among the parertsyvest duration ranged from
14.55-28.17 days (Table 4.8). Longest harvest duratf 28.17 days was recorded in
the genotype LC-1-1 and it was found statisticallypar with Poinsette (26.61 days),
LC-2-2 (26.49 days) and Gyne-5 (26.27 days). Skbharvest duration of 14.55 days
was reported LC-21-6 followed by LC-12-4 (15.76 slayAmong the hybrids, harvest
duration ranged from 14.25-36.69 days (Table 4.8hgest harvest duration (36.69
days) was observed in the cross combination CGNo209 Poinsette and it was
found statistically at par with the hybrid combioas, LC-1-1 x K-75 (36.46 days),
CGN-19533 x K-75 (36.41 days), LC-2-2 x Poinse®@.27 days) and Gyne-5 x K-75
(35.67 days). Shortest harvest duration of 14.2%s daas observed in the cross
combination LC-21-6 x Japanese Long Green and fatatstically similar with
LC-12-4 x Japanese Long Green (15.93 days). Amtryglrid combinations, eight
cross combinationgiz., CGN-20953 x Poinsette (36.69 days), LC-1-1 x K(36.46
days), CGN-19533 x K-75 (36.41 days), LC-2-2 x Beite (36.27 days), Gyne-5 x
K-75 (35.67 days), CGN-21585 x Poinsette (34.5%§dyC-15-5 x Poinsette (33.38
days) and LC-3-3 x Poinsette (33.05 days) perforbedter than KH-1 (32.26 days)
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Table 4.8 Mean performance of parents and hybridsdr harvest duration (HD)

Parents/Hybrids HD (days) Hybrids HD (days)
CGN-19533 20.83 CGN-21585 x JLG 20.55
CGN-20256 25.21 CGN-21585 x Poinsette 34.59
CGN-20515 26.08 CGN-22930 x K-75 26.99
CGN-20953 24.93 CGN-22930 x JLG 26.10
CGN-20969 22.51 CGN-22930 x Poinsette 28.71
CGN-21585 24.47 LC-1-1 x K-75 36.46
CGN-22930 19.80 LC-1-1 x JLG 22.55
LC-1-1 28.17 LC-1-1 x Poinsette 29.63
LC-2-2 26.49 LC-2-2 x K-75 30.81
LC-3-3 23.79 LC-2-2 x JLG 17.23
LC-12-4 15.76 LC-2-2 x Poinsette 36.27
LC-15-5 24.25 LC-3-3 x K-75 24.56
LC-21-6 14.55 LC-3-3 x JLG 17.51
LC-25-7 21.36 LC-3-3 x Poinsette 33.05
LC-28-8 22.29 LC-12-4 x K-75 22.32
Gyne-5 26.27 LC-12-4 x JLG 15.93
K-75 23.88 LC-12-4 x Poinsette 31.28
Japanese Long Green, 20.89 LC-15-5 x K-75 24.28
Poinsette 26.61 LC-15-5 x JLG 18.59
CGN-19533 x K-75 36.41 LC-15-5 x Poinsette 33.38
CGN-19533 x JLG 20.81 LC-21-6 x K-75 27.27
CGN-19533 x Poinsette 28.47 LC-21-6 x JLG 14.25
CGN-20256 x K-75 20.73 LC-21-6 x Poinsette 21.95
CGN-20256 x JLG 22.27 LC-25-7 x K-75 24.05
CGN-20256 x Poinsette 27.55 LC-25-7 x JLG 23.86
CGN-20515 x K-75 27.31 LC-25-7 x Poinsette 27.41
CGN-20515 x JLG 26.28 LC-28-8 x K-75 29.27
CGN-20515 x Poinsette 29.03 LC-28-8 x JLG 17.14
CGN-20953 x K-75 30.91 LC-28-8 x Poinsette 22.69
CGN-20953 x JLG 17.47 Gyne-5 x K-75 35.67
CGN-20953 x Poinsette 36.69 Gyne-5 x JLG 23.16
CGN-20969 x K-75 26.94 Gyne-5 x Poinsette 27.17
CGN-20969 x JLG 26.19 KH-1 (Check-I) 32.26
CGN-20969 x Poinsette 28.76 Pusa Sanyog (Check-II) 29.93
CGN-21585 x K-75 24.94 Mean 25.45
S.E.(d) £ 0.97 C.Do.0s) 1.95
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and Pusa Sanyog (29.93 days). Three cross conimsatiC-12-4 x Poinsette (31.28
days), CGN-20953 x K-75 (30.91 days) and LC-2-2-¥3(30.81 days) were found

superior over Pusa Sanyog for harvest duration.
4.1.9 Marketable yield per plot (kg)

The analysis of varianceevealed significant differences among the parents
and hybrids for yield per plot (Appendix-I1). Itmged from 15.19-36.64 kg among the
parents (Table 4.9). Highest yield of 36.64 kg wesorded in the genotype LC-1-1,
which was followed by CGN-20953 (35.76 kg) and Jegs&@ Long Green (33.63 kg).
While, the genotype LC-21-6 reported lowest (1K@Pyield per plot and was found
statistically similar with LC-12-4 (15.59 kg). Amgrthe hybrids, a wide range of
16.98-67.39 kg was observed for this trait (Tab®.4Highest yield was recorded in
the hybrid LC-1-1 x K-75 (67.39 kg) and it was foustatistically at par with CGN-
19533 x K-75 (66.06 kg) and CGN-20953 x Poinse#® 92 kg). Lowest yield per
plot (16.98 kg) was reported in the hybrid combmat LC-21-6 x Japanese Long
Green, which was followed by LC-12-4 x JapanesegL@reen (20.26 kg). Ten cross
combinationsviz., LC-1-1 x K-75 (67.39 kg), CGN-19533 x K-75 (66.k¢), CGN-
20953 x Poinsette (64.92 kg), Gyne-5 x K-75 (6X@y LC-3-3 x Poinsette (53.41
kg), CGN-20953 x K-75 (52.54 kg), LC-2-2 x Poinse(62.17 kg), LC-15-5 x
Poinsette (50.10 kg), LC-1-1 x Poinsette (47.83 &gdl LC-2-2 x K-75 (46.10 kg)
were found superior over KH-1 (42.50 kg) and Puaay8g (45.79 kg). Only six
hybrid combinationssiz., LC-12-4 x Poinsette (45.46 kg), CGN-21585 x Poiteset
(44.84 kg), LC-25-7 x Japanese Long Green (44.0510-28-8 x K-75 (43.32 kQ),
CGN-22930 x Poinsette (43.06 kg) and CGN-22930 X5K¢42.58 kg) reported
higher yield per plot than check cultivar KH-1.

4.1.10 Marketable yield per hectare (q)

The parents and hybrids studied indicated sigmfiaariations for yield per
hectare (Appendix-Il). Among the parents, yield pectare ranged from 101.30-
244.36 q (Table 4.10). The genotype LC-1-1 recortigghest yield per hectare
(244.36 ), which was found statistically at pathwCGN-20953 (238.55 q) and
Japanese Long Green (224.33 q). Lowest yield petate(101.30 g) was observed in
the genotype LC-21-6 followed by LC-12-4 (103.98 4) wide range of 113.27-
449.52 q for yield per hectare was observed gmive hybrids (Table 4.10). The
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Table 4.9 Mean performance of parents and hybridsdr marketable yield per

plot (MYPP)
Parents/Hybrids MYPP (kg) Hybrids MYPP (kg)
CGN-19533 27.32 CGN-21585 x JLG 26.91
CGN-20256 21.15 CGN-21585 x Poinsette  44.84
CGN-20515 31.00 CGN-22930 x K-75 42.58
CGN-20953 35.76 CGN-22930 x JLG 37.73
CGN-20969 24.74 CGN-22930 x Poinsette  43.06
CGN-21585 26.46 LC-1-1 x K-75 67.39
CGN-22930 27.27 LC-1-1 x JLG 31.66
LC-1-1 36.64 LC-1-1 x Poinsette 47.83
LC-2-2 30.02 LC-2-2 x K-75 46.10
LC-3-3 29.05 LC-2-2 x JLG 23.54
LC-12-4 15.59 LC-2-2 x Poinsette 52.17
LC-15-5 32.02 LC-3-3 x K-75 38.28
LC-21-6 15.19 LC-3-3x JLG 21.48
LC-25-7 31.82 LC-3-3 x Poinsette 53.41
LC-28-8 26.54 LC-12-4 x K-75 29.90
Gyne-5 32.61 LC-12-4 x JLG 20.26
K-75 25.90 LC-12-4 x Poinsette 45.46
Japanese Long Green, 33.63 LC-15-5 x K-75 35.25
Poinsette 31.84 LC-15-5 x JLG 28.41
CGN-19533 x K-75 66.06 LC-15-5 x Poinsette 50.10
CGN-19533 x JLG 30.66 LC-21-6 x K-75 33.25
CGN-19533 x Poinsette 42.49 LC-21-6 x JLG 16.98
CGN-20256 x K-75 25.13 LC-21-6 x Poinsette 24.28
CGN-20256 x JLG 24.31 LC-25-7 x K-75 36.36
CGN-20256 x Poinsette 30.39 LC-25-7 x JLG 44.05
CGN-20515 x K-75 36.15 LC-25-7 x Poinsette 36.86
CGN-20515 x JLG 37.64 LC-28-8 x K-75 43.32
CGN-20515 x Poinsette 39.38 LC-28-8 x JLG 24.93
CGN-20953 x K-75 52.54 LC-28-8 x Poinsette 30.10
CGN-20953 x JLG 22.59 Gyne-5 x K-75 63.19
CGN-20953 x Poinsette 64.92 Gyne-5 x JLG 35.51
CGN-20969 x K-75 31.18 Gyne-5 x Poinsette 38.29
CGN-20969 x JLG 31.48 KH-1 (Check-1) 42.50
CGN-20969 x Poinsette 31.54 Pusa Sanyog (Check-I1) 45.79
CGN-21585 x K-75 32.84 Mean 35.30
S.EE.(d) % 1.72 C.Do.0s) 3.44
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Table 4.10 Mean performance of parents and hybridéor marketable yield per
hectare (MYPH)

Parents/Hybrids MYPH (q) Hybrids MYPH (q)
CGN-19533 182.25 CGN-21585 x JLG 179.51
CGN-20256 141.06 CGN-21585 x Poinsette  299.10
CGN-20515 206.75 CGN-22930 x K-75 284.03
CGN-20953 238.55 CGN-22930 x JLG 251.69
CGN-20969 164.99 CGN-22930 x Poinsette  287.24
CGN-21585 176.51 LC-1-1 x K-75 449.52
CGN-22930 181.87 LC-1-1 x JLG 211.20
LC-1-1 244.36 LC-1-1 x Poinsette 319.03
LC-2-2 200.20 LC-2-2 x K-75 307.48
LC-3-3 193.78 LC-2-2 x JLG 156.98
LC-12-4 103.98 LC-2-2 x Poinsette 348.00
LC-15-5 213.54 LC-3-3 x K-75 255.30
LC-21-6 101.30 LC-3-3 x JLG 143.30
LC-25-7 212.27 LC-3-3 x Poinsette 356.23
LC-28-8 177.00 LC-12-4 x K-75 199.46
Gyne-5 21751  LC-12-4 x JLG 135.13
K-75 172.78 LC-12-4 x Poinsette 303.22
Japanese Long Green, 224.33 LC-15-5 x K-75 235.11
Poinsette 212.35 LC-15-5 x JLG 189.52
CGN-19533 x K-75 440.61 LC-15-5 x Poinsette 334.19
CGN-19533 x JLG 204.48 LC-21-6 x K-75 221.75
CGN-19533 x Poinsette 283.44 LC-21-6 x JLG 113.27
CGN-20256 x K-75 167.62 LC-21-6 x Poinsette 161.94
CGN-20256 x JLG 162.14 LC-25-7 x K-75 242.52
CGN-20256 x Poinsette 202.68 LC-25-7 x JLG 293.85
CGN-20515 x K-75 241.11 LC-25-7 x Poinsette 245.84
CGN-20515 x JLG 251.08 LC-28-8 x K-75 288.97
CGN-20515 x Poinsette 262.68 LC-28-8 x JLG 166.27
CGN-20953 x K-75 350.42 LC-28-8 x Poinsette 200.74
CGN-20953 x JLG 150.70 Gyne-5 x K-75 421.47
CGN-20953 x Poinsette 433.04 Gyne-5 x JLG 236.88
CGN-20969 x K-75 207.96 Gyne-5 x Poinsette 255.39
CGN-20969 x JLG 209.98 KH-1 (Check-I) 283.44
CGN-20969 x Poinsette 210.38 Pusa Sanyog (Check-Il)  305.44
CGN-21585 x K-75 219.04 Mean 235.45
S.E.(d) £ 11.45 C.Do.os) 22.93
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cross combination LC-1-1 x K-75 (449.52 q) recorteghest yield per hectare and it
was found statistically at par with CGN-19533 x K+(440.61 q) and CGN-20953 x
Poinsette (433.04 q). Lowest yield per hectare @48) was noticed in the hybrid
combination, LC-21-6 x Japanese Long Green, foltbtwe LC-12-4 x Japanese Long
Green (135.13 g). Among all cross combinations, dembinationsviz., LC-1-1 X
K-75 (449.52 q), CGN-19533 x K-75 (440.61 q), CGDOB23 x Poinsette (433.04 q),
Gyne-5 x K-75 (421.47 ), LC-3-3 x Poinsette (3364), CGN-20953 x K-75
(350.42 q), LC-2-2 x Poinsette (348.00 q), LC-1%-Boinsette (334.19 q), LC-1-1 x
Poinsette (319.03 ) and LC-2-2 x K-75 (307.48 g)fggmed better than KH-1
(283.44 g) and Pusa Sanyog (305.44 ). Six hybowznationsviz., LC-12-4 X
Poinsette (303.22 q), CGN-21585 x Poinsette (29§)1Q0.C-25-7 x Japanese Long
Green (293.85 ), LC-28-8 x K-75 (288.97 q), CGNs22 x Poinsette (287.24 q) and
CGN-22930 x K-75 (284.03 q) were found superiorrd<d-1 (Check-I) for yield per

hectare.
4.1.11 Total soluble solids’B)

The observations recorded on this trait showedifgignt differences among
the parents and hybrids (Appendix-Il). Total sotubblids (TSS) content in parents
varied from 2.67-4.088 (Table 4.11). Maximum TSS of 4.0B was recorded in the
genotype CGN-21585 and minimum in LC-21-6 (2°8]. TSS content among the
hybrids ranged from 2.63-4.0°B (Table 4.11). Cross combination CGN-21585 x
Japanese Long Green recorded maximum TSS (BB)7whereas minimum was
reported in the combination LC-21-6 x K-75 (2.8B) followed by LC-21-6 X
Poinsette (2.70B). TSS content in nine hybrid combinatiotz., CGN-21585 x
Japanese Long Green (48), LC-28-8 x K-75 (3.96B), LC-28-8 x Japanese Long
Green (3.75B), CGN-21585 x Poinsette (3.6B), LC-1-1 x K-75 (3.60°B), CGN-
20953 x Japanese Long Green (3°BJ, CGN-21585 x K-75 (3.48B), LC-1-1 x
Poinsette (3.47B) and LC-28-8 x Poinsette (3.4B) was found higher than KH-1
(3.30°B) and Pusa Sanyog (3.4B). Only six cross combinationsgz., CGN-20256 x
Japanese Long Green (3.28), Gyne-5 x Poinsette (3.4B), Gyne-5 x K-75 (3.37
°B), CGN-19533 x K-75 (3.37B), CGN-19533 x Japanese Long Green (3B3and
CGN-20953 x K-75 (3.33B) performed better than KH-1.
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Table 4.11 Mean performance of parents and hybriddor total soluble solids

(TSS)
Parents/Hybrids TSSfB)  Hybrids TSS (°B)
CGN-19533 2.93 CGN-21585 x JLG 4.07
CGN-20256 3.37 CGN-21585 x Poinsette 3.60
CGN-20515 2.90 CGN-22930 x K-75 3.03
CGN-20953 3.17 CGN-22930 x JLG 3.17
CGN-20969 3.20 CGN-22930 x Poinsette 3.05
CGN-21585 4.03 LC-1-1 x K-75 3.60
CGN-22930 3.07 LC-1-1 x JLG 3.12
LC-1-1 3.20 LC-1-1 x Poinsette 3.47
LC-2-2 3.10 LC-2-2 x K-75 2.98
LC-3-3 2.97 LC-2-2 x JLG 3.30
LC-12-4 2.93 LC-2-2 x Poinsette 3.02
LC-15-5 3.07 LC-3-3 x K-75 3.12
LC-21-6 2.67 LC-3-3x JLG 3.17
LC-25-7 3.07 LC-3-3 x Poinsette 3.07
LC-28-8 3.73 LC-12-4 x K-75 2.97
Gyne-5 3.20 LC-12-4 x JLG 3.22
K-75 3.10 LC-12-4 x Poinsette 3.03
Japanese Long Greetn, 3.23 LC-15-5 x K-75 3.00
Poinsette 3.17 LC-15-5 x JLG 3.30
CGN-19533 x K-75 3.37 LC-15-5 x Poinsette 3.10
CGN-19533 x JLG 3.33 LC-21-6 x K-75 2.63
CGN-19533 x Poinsette 3.10 LC-21-6 x JLG 3.00
CGN-20256 x K-75 3.13 LC-21-6 x Poinsette 2.70
CGN-20256 x JLG 3.43 LC-25-7 x K-75 3.17
CGN-20256 x Poinsette 3.08 LC-25-7 x JLG 3.20
CGN-20515 x K-75 3.10 LC-25-7 x Poinsette 3.10
CGN-20515 x JLG 3.03 LC-28-8 x K-75 3.90
CGN-20515 x Poinsette 2.88 LC-28-8 x JLG 3.75
CGN-20953 x K-75 3.33 LC-28-8 x Poinsette 3.47
CGN-20953 x JLG 3.57 Gyne-5 x K-75 3.37
CGN-20953 x Poinsette 3.12 Gyne-5 x JLG 3.10
CGN-20969 x K-75 3.15 Gyne-5 x Poinsette 3.42
CGN-20969 x JLG 3.27 KH-1 (Check-I) 3.30
CGN-20969 x Poinsette 3.10 Pusa Sanyog (Check-II) 3.43
CGN-21585 x K-75 3.48 Mean 3.21
S.E.(d) £ 0.08 C.Do.0s) 0.16
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4.1.12 Cucurbitacin content (ug/100g)

The estimates of cucurbitacin content varied siganftly among the parents
and hybrids (Appendix-Il). It was ranged from 103%20.17 pg/100g among the
parents (Table 4.12). The genotype CGN-21585 recbnshinimum cucurbitacin
content of 100.62 nug/100g and was found statisyiedlpar with CGN-20256 (101.06
1g/100g) and CGN-20969 (102.41 ng/100g). Signitigamaximum cucurbitacin
content (120.17 ng/100g) was observed in LC-12#bvi@d by LC-21-6 (118.98
1g/100g). Cucurbitacin content among the hybridgea from 95.57-123.58 1g/100g
(Table 4.12). Significantly minimum cucurbitacin ntent (95.57 pg/100g) was
reported in the cross combination CGN-21585 x JepanLong Green, whereas
maximum (123.58 pg/100g) was observed in LC-21Boxsette, followed by LC-
12-4 x Poinsette (122.84 ug/100g). Cucurbitacinteanin seven cross combination
viz., CGN-21585 x Japanese Long Green (95.57 pug/100g328-8 x K-75 (98.61
1g/100g), CGN-20256 x Japanese Long Green (99¢770Qg), CGN-20953 x
Japanese Long Green (99.88 ug/100g), LC-1-1 x Kt?6.36 png/100g) and LC-28-8
x Poinsette (103.22 ng/100g) was found lower th&ah1K(104.79 pg/100g) and Pusa
Sanyog (103.62 ug/100g). Three hybrid combinatiG@N-21585 x K-75 (104.10
1g/100g), CGN-19533 x Japanese Long Green (104g2E0dg) and CGN-22930 x
Japanese Long Green (104.44 ug/100g) were alsal flower in cucurbitacin content
than KH-1.

4.1.13 Fruit colour

Among the parents, five (CGN-19533, CGN-20953,nBeite, CGN-22930
and CGN-20969), six (CGN-20515, LC-3-3, LC-12-4, -1L&5, LC-28-8, and
Japanese Long Green), five (LC-1-1, LC-21-6, LC72%yne-5 and K-75) and three
(LC-2-2, CGN-21585 and CGN-20256) parents had degkn, green, light green and
yellow green coloured fruits, respectively (Tabld3). Among the hybrids, three
(CGN-22930 x Poinsette, CGN-20969 x Poinsette a@N@0953 x Poinsette),
twenty six (CGN-19533 x Japanese Long Green, CGBB39 Poinsette, CGN-
20256 x Poinsette, CGN-20515 x Poinsette, CGN-20998-75, CGN-20953 x
Japanese Long Green, CGN-20969 x K-75, CGN-209@panese Long Green,
CGN-21585 x Japanese Long Green, CGN-21585 x RtenseGN-22930 x K-75,
CGN-22930 x Japanese Long Green, LC-1-1 x Poinske@e3-3 x Japanese Long
Green, LC-3-3 x Poinsette, LC-12-4 x PoirsettC-15-5 x K-75, LC-15-5x
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Table 4.12 Mean performance of parents and hybrid$or cucurbitacin content

(CC)

Parents/Hybrids CC (ug/100g) Hybrids CC (ug/100g)
CGN-19533 106.14 CGN-21585 x JLG 95.57
CGN-20256 101.06 CGN-21585 x Poinsette  106.31
CGN-20515 106.54 CGN-22930 x K-75 107.19
CGN-20953 103.99 CGN-22930 x JLG 104.44
CGN-20969 102.41 CGN-22930 x Poinsette  108.24
CGN-21585 100.62 LC-1-1 x K-75 100.36
CGN-22930 104.58  LC-1-1xJLG 108.63
LC-1-1 113.18 LC-1-1 x Poinsette 106.81
LC-2-2 114.75 LC-2-2 x K-75 108.87
LC-3-3 115.72 LC-2-2 x JLG 114.70
LC-12-4 120.17 LC-2-2 x Poinsette 111.49
LC-15-5 114.63 LC-3-3 x K-75 111.25
LC-21-6 118.98 LC-3-3 x JLG 109.03
LC-25-7 114.63 LC-3-3 x Poinsette 119.39
LC-28-8 109.63 LC-12-4 x K-75 112.23
Gyne-5 107.17 LC-12-4x JLG 111.00
K-75 115.69 LC-12-4 x Poinsette 122.84
Japanese Long Green, 111.75 LC-15-5 x K-75 118.40
Poinsette 116.10 LC-15-5 x JLG 111.00
CGN-19533 x K-75 108.53 LC-15-5 x Poinsette 113.96
CGN-19533 x JLG 104.25 LC-21-6 x K-75 116.18
CGN-19533 x Poinsette 110.11 LC-21-6 x JLG 114.70
CGN-20256 x K-75 107.44 LC-21-6 x Poinsette 123.58
CGN-20256 x JLG 99.27 LC-25-7 x K-75 108.24
CGN-20256 x Poinsette 108.43 LC-25-7 x JLG 115.19
CGN-20515 x K-75 109.12 LC-25-7 x Poinsette 112.97
CGN-20515 x JLG 107.19 LC-28-8 x K-75 98.61
CGN-20515 x Poinsette 110.40 LC-28-8 x JLG 112.97
CGN-20953 x K-75 107.30 LC-28-8 x Poinsette 103.22
CGN-20953 x JLG 99.88 Gyne-5 x K-75 106.31
CGN-20953 x Poinsette 108.29 Gyne-5 x JLG 110.26
CGN-20969 x K-75 109.77 Gyne-5 x Poinsette 108.29
CGN-20969 x JLG 105.23 KH-1 (Check-I) 104.79
CGN-20969 x Poinsette 112.48 Pusa Sanyog (Check-II) 103.62
CGN-21585 x K-75 104.10 Mean 109.42
S.E.(d) £ 1.31 C.Do.05) 2.61
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Table 4.13 Mean performance of parents and hybridfor fruit colour (FC)

ParentgHybrids *FC Hybrids FC
CGN-19533 DG (G 133A) CGN-21585 x JLG G (G 135 C)
CGN-20256 YG (YG 145 B) CGN-21585 x Poinsette G (G 141 B)
CGN-20515 G (G 143 A) CGN-22930 x K-75 G (G 141 B)
CGN-20953 DG (G 141 A) CGN-22930 x JLG G (G 141 A)
CGN-20969 DG (G 139A) CGN-22930 x Poinsette DG (G 139 A)
CGN-21585 YG (G 144B) LC-1-1xK-75 LG (G 136 C)
CGN-22930 DG (G 141 A) LC-1-1xJLG LG (G141 C)
LC-1-1 LG (G141C) LC-1-1x Poinsette G (G 141 B)
LC-2-2 YG (YG 144 C) LC-2-2xK-75 LG (G 141 D)
LC-3-3 G (G 141 B) LC-2-2 x JLG LG (G 144 B)
LC-12-4 G (G 141 B) LC-2-2 x Poinsette LG (G 144 D)
LC-15-5 G (G 143 B) LC-3-3 x K-75 LG (G 140 B)
LC-21-6 LG (G 142A) LC-3-3xJLG G (G139 B)
LC-25-7 LG (G141 C) LC-3-3 x Poinsette G (G 139 B)
LC-28-8 G (G 141 B) LC-12-4 x K-75 LG (G 141 C)
Gyne-5 LG (G143C) LC-12-4xJLG LG (G 143 C)
K-75 LG (G141 C) LC-12-4 x Poinsette G (G 141 B)
Japanese Long Greem) G (G 141 B) LC-15-5 x K-75 G (G141 B)
Poinsette DG (G 139B) LC-15-5xJLG G (G141 B)
CGN-19533 x K-75 LG (G 143 A) LC-15-5x Poinsette G (G 139 B)
CGN-19533 x JLG G (G 135 B) LC-21-6 x K-75 LG (G 141 D)
CGN-19533 x Poinsette G (G 139 B) LC-21-6 x JLG LG (G141 C)
CGN-20256 x K-75 YG (YG 145A) LC-21-6 x Poinsette G (G 137 C)
CGN-20256 x JLG YG (YG 144 B) LC-25-7 xK-75 LG (G139 C)
CGN-20256 x Poinsette G (G 143 B) LC-25-7 x JLG G (G 139B)
CGN-20515 x K-75 LG (G143 C) LC-25-7x Poinsette G (G 141 B)
CGN-20515 x JLG LG (G141 C) LC-28-8xK-75 LG (G141 C)
CGN-20515 x Poinsette G (G 141 B) LC-28-8 x JLG G (G137 B)
CGN-20953 x K-75 G (G 139 B) LC-28-8 x Poinsette G (G 139 B)
CGN-20953 x JLG G (G 141 B) Gyne-5 x K-75 LG (G141 C)
CGN-20953 x Poinsette DG (G 141 A) Gyne-5x JLG G (G 143 B)
CGN-20969 x K-75 G (G 141 B) Gyne-5 x Poinsette G (G141 B)
CGN-20969 x JLG G (G 141 B) KH-1 (Check-I) G (141 B)
CGN-20969 x Poinsette DG (139 A) Pusa Sanyog (Check-1I) G (G 143 A)
CGN-21585 x K-75 LG (G141 C) Mean -

*G: green; LG: light green; DG: dark green and Y@&llow green
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Japanese Long Green, LC-15-5 x Poinsette, LC-2R6irsette, LC-25-7 x Japanese
Long Green, LC-25-7 x Poinsette, LC-28-8 x Japaneseg Green, LC-28-8 x
Poinsette, Gyne-5 x Japanese Long Green and Gyrieeinsette), seventeen (CGN-
19533 x K-75, CGN-20515 x K-75, CGN-20515 x Japarlasng Green, CGN-21585
X K-75, LC-1-1 x K-75, LC-1-1 x Japanese Long Greke@-2-2 x K-75, LC-2-2 x
Japanese Long Green, LC-2-2 x Poinsette, LC-3-3%6KLC-12-4 x K-75, LC-12-4
x Japanese Long Green, Gyne-5 x K-75, LC-25-7 X6KLIC-28-8 x K-75, LC-21-6 x
K-75 and LC-21-6 x Japanese Long Green) and twoN@G256 x Japanese Long
Green and CGN-20256 x K-75) had dark green, griggint, green and yellow green
coloured fruits, respectively. Check cultivars., KH-1 and Pusa Sanyog were having

fruits of green colour.
4.1.14 Fruit fly incidence {B)

Data recorded for incidence of fruit fly showedrsfggant differences among
the parents and hybrids (Appendix-Il). Fruit flycidence in the parents varied from
16.86-29.65 per cent (Table 4.14). Lowest incide(t®.86 %) of fruit fly was
recorded in LC-2-2, followed by LC-1-1 (17.37 %)g&ficantly highest (29.65 %)
fruit fly incidence was reported in Japanese Lomge@. Among the hybrids, fruit fly
incidence ranged from 10.87-33.71 per cent (Takld)4 Lowest fruit fly incidence
of 10.87 per cent was recorded in the cross cortibm&C-1-1 x K-75 and it was
found statistically at par with LC-3-3 x Poinsefid.20 %) and LC-15-5 x Poinsette
(11.40 %). Highest incidence of fruit fly infestati (33.71 %) was observed in the
cross combination CGN-21585 x Japanese Long Gredmwked by CGN-20953 x
Japanese Long Green (32.79 %), Gyne-5 x JapaneseGueen (32.58 %) and CGN-
20969 x Japanese Long Green (31.75 %). Amongalhytrids, fruit fly incidence in
sixteen cross combinations was found lower thanlK@8.52 %) and Pusa Sanyog
(19.66 %). Besides this, seven hybrid combinatieese found superior over Pusa
Sanyog (Check-ll).

4.1.15 Severity of powdery mildew (%)

Significant variations were observed among the miareand hybrids for
severity of powdery mildew after analysis of dad@gendix-II). Among the parents,
severity of powdery mildew ranged from 10.20-23.66r cent (Table 4.15).
Minimum severity of powdery mildew (10.20 %) wasaeded in the genotype LC-
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Table 4.14 Mean performance of parents and hybridgor fruit fly incidence

(FFI)

Parents/Hybrids

*FFI (%)  Hybrids

FFI (%)

CGN-19533
CGN-20256
CGN-20515
CGN-20953
CGN-20969
CGN-21585
CGN-22930

LC-1-1

LC-2-2

LC-3-3

LC-12-4

LC-15-5

LC-21-6

LC-25-7

LC-28-8

Gyne-5

K-75

Japanese Long Green,
Poinsette

CGN-19533 x K-75
CGN-19533 x JLG
CGN-19533 x Poinsette
CGN-20256 x K-75
CGN-20256 x JLG
CGN-20256 x Poinsette
CGN-20515 x K-75
CGN-20515 x JLG
CGN-20515 x Poinsette
CGN-20953 x K-75
CGN-20953 x JLG
CGN-20953 x Poinsette
CGN-20969 x K-75
CGN-20969 x JLG
CGN-20969 x Poinsette
CGN-21585 x K-75

22.96 (28.62) CGN-21585 x JLG

33.71 (35.47)

26.32 (30.85) CGN-21585 x Poinsette 17.63 (24.80)

21.06 (27.30) CGN-22930 x K-75
20.86 (27.16) CGN-22930 x JLG

18.27 (25.29)
27.07 (31.34)

25.48 (30.30) CGN-22930 x Poinsette 18.93 (25.77)

24.45 (29.62) LC-1-1 x K-75
23.25(28.81) LC-1-1 x JLG

17.37 (24.62) LC-1-1 x Poinsette
16.86 (24.23) LC-2-2 x K-75
19.48 (26.18) LC-2-2 x JLG

25.47 (30.30) LC-2-2 x Poinsette
19.18 (25.96) LC-3-3 x K-75
24.42 (29.60) LC-3-3x JLG

23.41 (28.89) LC-3-3 x Poinsette
24.22 (29.47) LC-12-4 x K-75
25.46 (30.29) LC-12-4 x JLG
21.28 (27.46) LC-12-4 x Poinsette
29.65 (32.98) LC-15-5 x K-75
22.43 (28.25) LC-15-5x JLG
17.22 (24.50) LC-15-5 x Poinsette
30.67 (33.61) LC-21-6 x K-75
19.10 (25.90) LC-21-6 x JLG
25.12 (30.07) LC-21-6 x Poinsette
30.79 (33.69) LC-25-7 x K-75
18.72 (25.62) LC-25-7 x JLG
18.07 (25.14) LC-25-7 x Poinsette
29.20 (32.70) LC-28-8 x K-75
19.84 (26.43) LC-28-8 x JLG
13.24 (21.33) LC-28-8 x Poinsette
32.79 (34.92) Gyne-5 x K-75
15.51 (23.18) Gyne-5 x JLG
23.05 (28.68) Gyne-5 x Poinsette
31.75 (34.28) KH-1 (Check-I)

20.52 (26.92) Pusa Sanyog (Check-II)

23.05 (28.68) Mean

10.87 (19.24)
29.91 (33.14)
15.44 (23.13)
12.80 (20.94)
30.70 (33.62)
15.29 (23.00)
18.72 (25.61)
25.95 (30.59)
11.20 (19.53)
18.68 (25.58)
31.29 (33.99)
22.65 (28.41)
15.73 (23.35)
29.72 (33.01)
11.40 (19.72)
18.57 (25.51)
30.29 (33.37)
19.19 (25.96)
21.46 (27.58)
28.57 (32.29)
15.71 (23.33)
17.56 (24.74)
31.22 (33.95)
20.29 (26.76)
16.42 (23.89)
32.58 (34.79)
19.91 (26.49)
18.52 (25.47)
19.66 (26.31)
22.15 (27.86)

S.E. (d)z

0.96 (0.66) C.D.¢.05

1.92 (1.33)

*Figures in the parentheses are arc sine transformed
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Table 4.15 Mean performance of parents and hybrid$or severity of powdery

mildew (SPM)

Parents/Hybrids *SPM (%) Hybrids SPM (%)

CGN-19533 18.40 (4.28) CGN-21585 x JLG 20.70 (4.54)
CGN-20256 20.17 (4.48) CGN-21585 x Poinsette 16.57 (4.07)
CGN-20515 12.43 (3.52) CGN-22930 x K-75 28.20 (5.31)
CGN-20953 11.68 (3.41) CGN-22930 x JLG 18.17 (4.26)
CGN-20969 16.53 (4.05) CGN-22930 x Poinsette 15.53 (3.94)
CGN-21585 18.82 (4.33) LC-1-1 xK-75 12.93 (3.59)
CGN-22930 23.60 (4.85) LC-1-1xJLG 16.33 (4.04)
LC-1-1 17.27 (4.16) LC-1-1 x Poinsette 12.00 (3.46)
LC-2-2 14.47 (3.80) LC-2-2 x K-75 15.52 (3.93)
LC-3-3 13.53 (3.68) LC-2-2x JLG 16.63 (4.08)
LC-12-4 15.40 (3.92) LC-2-2 x Poinsette 12.27 (3.50)
LC-15-5 10.20 (3.19) LC-3-3x K-75 11.73 (3.42)
LC-21-6 11.33 (3.36) LC-3-3xJLG 15.80 (3.97)
LC-25-7 14.17 (3.76) LC-3-3 x Poinsette 9.57 (3.09)
LC-28-8 15.90 (3.99) LC-12-4 x K-75 19.73 (4.44)
Gyne-5 20.43 (4.52) LC-12-4 x JLG 13.10 (3.62)
K-75 15.60 (3.95) LC-12-4 x Poinsette 14.25 (3.77)
Japanese Long Green) 12.23 (3.50) LC-15-5x K-75 8.90 (2.98)
Poinsette 10.30 (3.21) LC-15-5xJLG 12.07 (3.47)
CGN-19533 x K-75 26.01 (5.09) LC-15-5 x Poinsette 11.58 (3.39)
CGN-19533 x JLG 16.55 (4.06) LC-21-6 x K-75 20.67 (4.54)
CGN-19533 x Poinsette  13.37 (3.65) LC-21-6 x JLG 13.50 (3.67)
CGN-20256 x K-75 25.07 (5.01) LC-21-6 x Poinsette 14.77 (3.84)
CGN-20256 x JLG 16.70 (4.07) LC-25-7 x K-75 15.23 (3.90)
CGN-20256 x Poinsette  14.30 (3.78) LC-25-7 x JLG 17.37 (4.17)
CGN-20515 x K-75 13.73 (3.71) LC-25-7 x Poinsette 12.00 (3.46)
CGN-20515 x JLG 16.13 (4.02) LC-28-8 x K-75 15.30 (3.91)
CGN-20515 x Poinsette  9.47 (3.07) LC-28-8 x JLG 15.10 (3.88)
CGN-20953 x K-75 10.20 (3.19) LC-28-8 x Poinsette 12.57 (3.54)
CGN-20953 x JLG 14.17 (3.76) Gyne-5 x K-75 21.20 (4.60)
CGN-20953 x Poinsette  11.40 (3.37) Gyne-5x JLG 18.33 (4.28)
CGN-20969 x K-75 24.62 (4.96) Gyne-5 x Poinsette 9.90 (3.15)
CGN-20969 x JLG 17.07 (4.13) KH-1 (Check-I) 12.83 (3.58)
CGN-20969 x Poinsette 15.40 (3.92) Pusa Sanyog (Check-1l) 15.70 (3.96)
CGN-21585 x K-75 25.13 (5.01) Mean 15.62 (3.92)
SE . (d)+ 1.26 (0.15) C.D.(0.05) 2.53 (0.31)

* Figures in the parentheses are square root transtb
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15-5 and it was found statistically at par with izatte (10.30 %), LC-21-6 (11.33
%), CGN-20953 (11.68 %) and Japanese Long Greer231%). Significantly,
maximum severity of powdery mildew (23.60 %) wasticed in CGN-22930.
Response to severity of powdery mildew among thailg ranged from 8.90-28.20
per cent (Table 4.15). Cross combination LC-15-%5 recorded minimum severity
of powdery mildew followed by CGN-20515 x Poinsdf@et7 %), LC-3-3 x Poinsette
(9.57 %), Gyne-5 x Poinsette (9.90 %) and CGN-200%375 (10.20 %). Whereas,
maximum response to severity of powdery mildew Z88%) was observed CGN-
22930 x K-75 and found statistically at par witle tthree cross combinationg.,
CGN-19533 x K-75 (26.01 %), CGN-21585 x K-75 (25%3 and CGN-20256 x K-
75 (25.07 %). Thirteen hybrid combinations showestIseverity of powdery mildew
as compared to KH-1 (12.83 %) and Pusa Sanyog@®a)7and fifteen other hybrid
combinations recoded comparatively less severitypaivdery mildew than Pusa

Sanyog.
4.1.16 Severity of downy mildew (%)

All the parents and hybrids screened for severitdawny mildew revealed
significant differences among themselves (AppentjixSeverity of downy mildew
among the parents ranged from 12.77-38.30 per (dattle 4.16). Genotype CGN-
20969 recorded minimum severity of downy mildew.{12%) and similar response
was observed in Poinsette (12.90 %), K-75 (13.20 &%) LC-3-3 (14.70 %).
Maximum severity of downy mildew (38.30 %) was rdpd in the genotype CGN-
22930 followed by CGN-20256 (35.53 %). Among théotgs, severity of downy
mildew ranged from 10.17-41.73 per cent (Table }.WBnimum response to severity
of downy mildew was reported in the cross comboratiC-3-3 x K-75 (10.17 %)
and it was found statistically at par with CGN-2096 Japanese Long Green (10.43
%), LC-2-2 x Poinsette (11.30 %) and LC-15-5 x K-{51.50 %). Hybrid
combination CGN-22930 x Japanese Long Green redondaximum severity of
downy mildew (41.73 %) followed by CGN-19533 x Japse Long Green (38.70 %).
Response to severity of downy mildew in seven camssbinations was found less
than KH-1 (16.30 %) and Pusa Sanyog (14.17 %).dflexher cross combinations

were found superior over KH-1 for this trait.
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Table 4.16 Mean performance of parents and hybriddor severity of downy

mildew (SDM)

Parents/Hybrids *SDM (%) Hybrids SDM (%)

CGN-19533 33.47 (35.33) CGN-21585 x JLG 24.77 (29.83)
CGN-20256 35.53 (36.57) CGN-21585 x Poinsette 17.23 (24.50)
CGN-20515 18.60 (25.53) CGN-22930 x K-75  23.87 (29.21)
CGN-20953 20.50 (26.89) CGN-22930 x JLG 41.73 (40.22)
CGN-20969 12.77 (20.90) CGN-22930 x Poinsette 21.23 (27.43)
CGN-21585 28.90 (32.49) LC-1-1 x K-75 15.07 (22.82)
CGN-22930 38.30 (38.21) LC-1-1 x JLG 26.60 (31.03)
LC-1-1 24.60 (29.70) LC-1-1 x Poinsette 18.83 (25.70)
LC-2-2 16.83 (24.17) LC-2-2 x K-75 17.20 (24.48)
LC-3-3 14.70 (22.49) LC-2-2 x JLG 23.37 (28.89)
LC-12-4 21.53 (27.62) LC-2-2 x Poinsette 11.30 (19.63)
LC-15-5 16.47 (23.92) LC-3-3 x K-75 10.17 (18.58)
LC-21-6 23.30 (28.81) LC-3-3x JLG 22.63 (28.39)
LC-25-7 16.17 (23.65) LC-3-3 x Poinsette 15.53 (23.20)
LC-28-8 19.83 (26.38) LC-12-4 x K-75 16.30 (23.79)
Gyne-5 17.27 (24.48) LC-12-4 x JLG 26.37 (30.87)
K-75 13.20 (21.24) LC-12-4 x Poinsette  14.30 (22.20)

Japanese Long Green,
Poinsette

CGN-19533 x K-75
CGN-19533 x JLG
CGN-19533 x Poinsette
CGN-20256 x K-75
CGN-20256 x JLG
CGN-20256 x Poinsette
CGN-20515 x K-75
CGN-20515 x JLG
CGN-20515 x Poinsette
CGN-20953 x K-75
CGN-20953 x JLG
CGN-20953 x Poinsette
CGN-20969 x K-75
CGN-20969 x JLG
CGN-20969 x Poinsette
CGN-21585 x K-75

19.33 (26.01) LC-15-5 x K-75
12.90 (20.91) LC-15-5x JLG
16.37 (23.83) LC-15-5 x Poinsette
38.70 (38.45) LC-21-6 x K-75
18.50 (25.46) LC-21-6 x JLG
24.60 (29.72) LC-21-6 x Poinsette
22.80 (28.51) LC-25-7 x K-75
17.27 (24.52) LC-25-7 x JLG
17.53 (24.73) LC-25-7 x Poinsette
30.93 (33.77) LC-28-8 x K-75
16.30 (23.80) LC-28-8 x JLG
17.23 (24.49) LC-28-8 x Poinsette
24.17 (29.41) Gyne-5 x K-75
15.40 (23.09) Gyne-5 x JLG
15.97 (23.53) Gyne-5 x Poinsette
10.43 (18.83) KH-1 (Check-1)

16.67 (24.08) Pusa Sanyog (Check-I1)

22.50 (28.29) Mean

11.50 (19.80)
16.03 (23.58)
17.10 (24.41)
13.83 (21.80)
28.67 (32.35)
17.93 (25.03)
14.67 (22.50)
15.23 (22.96)
13.40 (21.46)
17.40 (24.62)
23.30 (28.85)
14.53 (22.40)
12.87 (21.01)
21.23 (27.42)
19.17 (25.94)
16.30 (23.80)
14.17 (22.09)
19.76 (26.10)

S.E. (d)z

1.52 (1.11) C.D.(0.05)

3.03 (2.22)

* Figures in the parentheses are arc sine transtbrme
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4.1.17 Severity of angular leaf spot (%)

Observations recorded for this trait showed sigaiit differences among the
parents and hybrids (Appendix-1l). Severity of alagueaf spot among the parents
ranged from 9.07-31.23 per cent (Table 4.17). Munmseverity of angular leaf spot
(9.07 %) was observed in the genotype LC-1-1 amdlar response was noticed in
CGN-20969 (9.37 %), LC-12-4 (11.27 %) and CGN-2096B 33 %). Whereas, the
genotype CGN-21585 recorded significantly maximwewesity of angular leaf spot
(31.23 %) among all the parents. Response to $gwdrangular leaf spot among the
crosses ranged from 8.23-36.03 per cent (Table).4Minimum severity of angular
leaf spot was recorded in the cross combinationlECx K-75 (8.23 %) followed by
CGN-20969 x Japanese Long Green (8.80 %), LC-2Rosette (10.30 %) and
CGN-20953 x K-75 (10.37 %). Significantly maximuB6(03 %) severity of angular
leaf spot was recorded in the cross combination @&5B5 x K-75. Nine cross
combinations showed less severity of angular Ipaf than KH-1 (15.50 %) and Pusa
Sanyog (12.80 %). Seven other hybrid combinatiewonded comparatively less

severity of angular leaf spot than check cultivat-K.
4.1.18 Seed germination (%)

The data recorded for seed germinastoowed significant differences among
the parents and hybrids (Appendix-Il). Among theepés, it ranged from 66.67-85.33
per cent (Table 4.18). Highest seed germinatioB5083 per cent was recorded in the
genotype CGN-20953 and lowest was observed in L@-186.67 %). Seed
germination among the hybrids ranged from 68.00@®er cent (Table 4.18). Cross
combination CGN-20953 x Poinsette recorded higkestd germination (86.00 %)
followed by LC-1-1 x K-75 (84.00 %). Significantligwest seed germination (68.00
%) was observed in the hybrid combination LC-12-K-¥5. Seed germination of
eight hybrid combinatiorviz., CGN-20953 x Poinsette (86.00 %), LC-1-1 x K-75
(84.00 %), CGN-20515 x Poinsette (83.33 %), CGN3B% Poinsette (83.00 %),
Gyne-5 x Poinsette (83.00 %), LC-3-3 x JapaneseglL@reen (83.00 %), CGN-
20953 x Japanese Long Green (81.67 %) and LC-15®irsette (81.67 %) was
found higher than KH-1 (80.67 %) and Pusa Sanyob3@ %). Only cross
combination CGN-20515 x K-75 (81.33 %) performedtdrethan KH-1 for per cent

seed germination.
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Table 4.17 Mean performance of parents and hybriddor severity of angular

leaf spot (SALS)

Parents/Hybrids *SALS (%) Hybrids SALS (%)

CGN-19533 23.33 (28.84) CGN-21585 x JLG 24.53 (29.67)
CGN-20256 25.57 (30.35) CGN-21585 x Poinsette 27.37 (31.53)
CGN-20515 24.27 (29.48) CGN-22930 x K-75 16.47 (23.92)
CGN-20953 11.33 (19.60) CGN-22930 x JLG 14.50 (22.33)
CGN-20969 9.37 (17.73) CGN-22930 x Poinsette 18.63 (25.55)
CGN-21585 31.23 (33.95) LC-1-1 x K-75 8.23 (16.61)
CGN-22930 23.43 (28.92) LC-1-1 x JLG 11.93 (20.18)
LC-1-1 9.07 (17.43) LC-1-1 x Poinsette 11.40 (19.72)
LC-2-2 13.37 (21.39) LC-2-2 x K-75 15.87 (23.45)
LC-3-3 17.13 (24.41) LC-2-2 x JLG 13.70 (21.71)
LC-12-4 11.27 (19.54) LC-2-2 x Poinsette 10.30 (18.70)
LC-15-5 23.67 (29.08) LC-3-3 x K-75 16.00 (23.56)
LC-21-6 16.13 (23.66) LC-3-3 x JLG 13.73 (21.73)
LC-25-7 13.77 (21.73) LC-3-3 x Poinsette 19.90 (26.47)
LC-28-8 15.67 (23.27) LC-12-4 x K-75 18.53 (25.49)
Gyne-5 23.53 (28.97) LC-12-4 x JLG 11.80 (20.08)
K-75 19.07 (25.85) LC-12-4 x Poinsette 16.97 (24.31)

Japanese Long Green,
Poinsette

CGN-19533 x K-75
CGN-19533 x JLG
CGN-19533 x Poinsette
CGN-20256 x K-75
CGN-20256 x JLG
CGN-20256 x Poinsette
CGN-20515 x K-75
CGN-20515 x JLG
CGN-20515 x Poinsette
CGN-20953 x K-75
CGN-20953 x JLG
CGN-20953 x Poinsette
CGN-20969 x K-75
CGN-20969 x JLG
CGN-20969 x Poinsette
CGN-21585 x K-75

12.27 (20.44) LC-15-5 x K-75
18.53 (25.43) LC-15-5x JLG
25.87 (30.53) LC-15-5 x Poinsette
16.27 (23.77) LC-21-6 X K-75
17.80 (24.92) LC-21-6 x JLG
28.30 (32.11) LC-21-6 x Poinsette
16.80 (24.18) LC-25-7 x K-75
18.70 (25.60) LC-25-7 x JLG
22.67 (28.42) LC-25-7 x Poinsette
17.20 (24.48) LC-28-8 x K-75
17.63 (24.80) LC-28-8 x JLG
10.37 (18.76) LC-28-8 x Poinsette
13.43 (21.48) Gyne-5 x K-75
16.40 (23.87) Gyne-5 x JLG
18.40 (25.39) Gyne-5 x Poinsette
8.80 (17.24) KH-1 (Check-I)

17.10 (24.40) Pusa Sanyog (Check-I1)

36.03 (36.87) Mean

21.83 (27.84)
16.43 (23.90)
16.60 (24.01)
22.57 (28.35)
11.70 (19.98)
16.53 (23.96)
11.50 (19.81)
13.30 (21.36)
16.40 (23.85)
21.73 (27.76)
13.10 (21.20)
14.77 (22.58)
17.80 (24.92)
16.23 (23.75)
20.77 (27.08)
15.50 (23.13)
12.80 (20.93)
17.29 (24.29)

S.E. (d)z

1.45 (1.11) C.D.o0s)

2.90 (2.22)

* Figures in the parentheses are arc sine transtbrme
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Table 4.18 Mean performance of parents and hybriddor seed germination

(SG)

Parents/Hybrids

*SG (%) Hybrids

SG (%)

CGN-19533
CGN-20256
CGN-20515
CGN-20953
CGN-20969
CGN-21585
CGN-22930

LC-1-1

LC-2-2

LC-3-3

LC-12-4

LC-15-5

LC-21-6

LC-25-7

LC-28-8

Gyne-5

K-75

Japanese Long Green,
Poinsette

CGN-19533 x K-75
CGN-19533 x JLG
CGN-19533 x Poinsette
CGN-20256 x K-75
CGN-20256 x JLG
CGN-20256 x Poinsette
CGN-20515 x K-75
CGN-20515 x JLG
CGN-20515 x Poinsette
CGN-20953 x K-75
CGN-20953 x JLG
CGN-20953 x Poinsette
CGN-20969 x K-75
CGN-20969 x JLG
CGN-20969 x Poinsette
CGN-21585 x K-75

81.33 (64.39) CGN-21585 x JLG

78.00 (62.03)

75.67 (60.43) CGN-21585 x Poinsette 77.00 (61.33)

82.00 (64.89) CGN-22930 x K-75
85.33 (67.50) CGN-22930 x JLG

76.33 (60.87)
79.00 (62.70)

76.00 (60.65) CGN-22930 x Poinsette 80.00 (63.41)

77.67 (61.78) LC-1-1 X K-75
81.00 (64.15) LC-1-1 x JLG

75.33 (60.21) LC-1-1 x Poinsette
77.67 (61.78) LC-2-2 X K-75
80.00 (63.43) LC-2-2 x JLG

66.67 (54.72) LC-2-2 x Poinsette
78.00 (62.02) LC-3-3 x K-75
72.33 (58.25) LC-3-3x JLG

73.67 (59.11) LC-3-3 x Poinsette
71.00 (57.40) LC-12-4 x K-75
78.67 (62.48) LC-12-4 x JLG
73.33 (58.90) LC-12-4 x Poinsette
79.00 (62.72) LC-15-5x K-75
80.33 (63.66) LC-15-5x JLG
74.00 (59.33) LC-15-5 x Poinsette
75.67 (60.42) LC-21-6 x K-75

83.00 (65.63) LC-21-6 x JLG
72.00 (58.04) LC-21-6 x Poinsette

77.67 (61.78) LC-25-7 x K-75
76.33 (60.88) LC-25-7 x JLG
81.33 (64.38) LC-25-7 x Poinsette
75.00 (59.98) LC-28-8 x K-75
83.33 (65.88) LC-28-8 x JLG
75.33 (60.20) LC-28-8 x Poinsette
81.67 (64.63) Gyne-5 x K-75
86.00 (68.06) Gyne-5x JLG
79.00 (62.70) Gyne-5 x Poinsette
76.67 (61.10) KH-1 (Check-I)

79.00 (62.73) Pusa Sanyog (Check-ll)

73.67 (59.11) Mean

84.00 (66.40)
76.33 (60.90)
80.67 (63.94)
78.00 (62.01)
76.67 (61.10)
80.33 (63.68)
76.33 (60.87)
83.00 (65.63)
79.00 (62.70)
68.00 (55.53)
73.33 (58.90)
76.00 (60.65)
74.67 (59.78)
80.00 (63.43)
81.67 (64.65)
74.33 (59.54)
76.00 (60.64)
77.67 (61.80)
70.33 (56.99)
74.00 (59.32)
76.00 (60.65)
72.67 (58.46)
78.00 (62.01)
77.00 (61.33)
79.00 (62.70)
77.00 (61.34)
83.00 (65.63)
80.67 (63.91)
81.33 (64.38)
77.54 (61.78)

SE.(d)+

1.49(1.03 C.D.o.05)

2.99(2.06)

* Figures in the parentheses are arc sine transtbrme
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4.1.19 Seed vigour index-I

Significant variations among the parents and hybrigre recorded for the
trait under study (Appendix-Il). Seed vigour indeamong the parent@nged from
2011.07-2960.67 (Table 4.19). The genotype LC-2&med highest seed vigour
index-l (2960.67) followed by LC-2-2 (2786.93). Lest seed vigour index-l
(2011.07) was observed in CGN-20969 and it was dostatistically at par with
CGN-20256 (2084.27), LC-25-7 (2106.33), LC-21-6 5@R0), CGN-21585
(2169.73) and LC-12-4 (2170.33). Among the hybrideed vigour index-l was
ranged from 1947.93-3216.90 (Table 4.19). Highestdsvigour index-1 (3216.90)
was recorded in the hybrid combination LC-1-1 x K{dllowed by CGN-20953 x
Poinsette (3063.20). Lowest seed vigour index-U{193) was observed lowest in
CGN-20256 x Poinsette and it was found statisycalt par with five cross
combinationsviz., CGN-20969 x Japanese Long Green (2047.33), LC-%2k475
(2078.07), CGN-21585 x Japanese Long Green (208918D-28-8 x Poinsette
(2096.07) and LC-25-7 x Poinsette (2133.73). Fotarid combinationyiz., LC-1-1
x K-75 (3216.90), CGN-20953 x Poinsette (3063.2@;3-3 x K-75 (3002.90) and
LC-2-2 x Poinsette (2995.00) recorded higher seggbw index-lI than KH-1
(2767.80) and Pusa Sanyog (2873.60). Beside thesctoss combinationgiz., LC-
15-5 x Poinsette (6862.27) and LC-3-3 x Japaneswg) l(ereen (2799.33) were also
found superior over check cultivar KH-1 for thiaitr

4.1.20 Seed vigour index-Il

All the parents and hybrids revealed significaffitedences among the parents
and hybrids for seed vigour index-Il (Appendix-IBhmong the parents, it ranged
from 833.37-1576.73 (Table 4.20). Highest seed wigmdex-Il (1576.73) was
observed in the genotype LC-3-3 and it was foumdistically at par with LC-2-2
(1512.29) and LC-1-1 (1408.43). The genotype CGH8Blrecorded lowest seed
vigour index-1l (833.37) followed by LC-25-7 (843) CGN-20256 (855.03), CGN-
19533 (870.29), LC-21-6 (918.55), CGN-20969 (92p.di7d CGN-22930 (964.78).
Seed vigour index-lIl among the hybrids ranged fi®87.93-1996.00 (Table 4.20).
Hybrid combination LC-1-1 x K-75 recorded highestd vigour index-Il (1996.00)
followed by LC-3-3 x K-75 (1893.07). Lowest seedjauir index-Il (687.93) was
observed in the hybrid CGN-21585 x Japanese Longesrand it was found

statistically at par with four cross combinationig., CGN-20969 x Japanese Long
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Table 4.19 Mean performance of parents and hybrid$or seed vigour index-I

Experimental Results

(SVI-I)

Parents/Hybrids SVI-I Hybrids SVI-I

CGN-19533 2380.87 CGN-21585 x JLG 2089.60
CGN-20256 2084.27 CGN-21585 x Poinsette  2195.10
CGN-20515 241993 CGN-22930 x K-75 2446.77
CGN-20953 2688.27 CGN-22930 x JLG 2525 53
CGN-20969 2011.07 CGN-22930 x Poinsette  2273.23
CGN-21585 2169.73 LC-1-1 x K-75 3216.90
CGN-22930 2349.80 LC-1-1xJLG 2373.00
LC-1-1 2581.60 LC-1-1 x Poinsette 2460.73
LC-2-2 2786.93 LC-2-2 xK-75 2604.73
LC-3-3 2960.67 LC-2-2xJLG 2450.40
LC-12-4 2170.33 LC-2-2 x Poinsette 2995.00
LC-15-5 2513.07 LC-3-3xK-75 3002.90
LC-21-6 2150.20 LC-3-3xJLG 2799.33
LC-25-7 2106.33 LC-3-3 x Poinsette 2286.83
LC-28-8 2338.53 LC-12-4xK-75 2078.07
Gyne-5 2580.27 LC-12-4xJLG 2248.97
K-75 2434.40 LC-12-4 x Poinsette 2340.07
Japanese Long Green, 2397.13 LC-15-5 x K-75 2499.53
Poinsette 2404.00 LC-15-5x JLG 2526.33
CGN-19533 x K-75 2602.40 LC-15-5 x Poinsette 2862.27
CGN-19533 x JLG 2225 27 LC-21-6 x K-75 2298.30
CGN-19533 x Poinsette 2323.10 LC-21-6 x JLG 2306.43
CGN-20256 x K-75 2260.40 LC-21-6 x Poinsette 2413.80
CGN-20256 x JLG 2291.20 LC-25-7 x K-75 2169.10
CGN-20256 x Poinsette 1947.93 LC-25-7 x JLG 2336.17
CGN-20515 x K-75 2691.80 LC-25-7 x Poinsette 2133.73
CGN-20515 x JLG 2432.30 LC-28-8 x K-75 2483.80
CGN-20515 x Poinsette 2381.17 LC-28-8 x JLG 2418.87
CGN-20953 x K-75 2759.93 LC-28-8 x Poinsette 2096.07
CGN-20953 x JLG 2262.07 Gyne-5 x K-75 2677.13
CGN-20953 x Poinsette 3063.20 Gyne-5xJLG 2484.23
CGN-20969 x K-75 2507.37 Gyne-5 x Poinsette 2346.63
CGN-20969 x JLG 2047.33 KH-1 (Check-I) 2767.80
CGN-20969 x Poinsette 2356.40 Pusa Sanyog (Check-1l) 2873.60
CGN-21585 x K-75 2203.90 Mean 2434.26
SE. . (d)+ 104.21  C.D..05) 208.62




Table 4.20 Mean performance of parents and hybrid$or seed vigour index-Il

Experimental Results

(SVI-II)

Parents/Hybrids SVI-II Hybrids SVI-lI

CGN-19533 870.29 CGN-21585 x JLG 687.93
CGN-20256 855.03 ~ CGN-21585 x Poinsette  850.37
CGN-20515 1021.93 CGN-22930 x K-75 1195.37
CGN-20953 1250.43 CGN-22930 x JLG 1201.00
CGN-20969 920.17 CGN-22930 x Poinsette 984.20
CGN-21585 833.37 LC-1-1 x K-75 1996.00
CGN-22930 964.78 LC-1-1 x JLG 1101.33
LC-1-1 1408.43 LC-1-1 x Poinsette 1263.00
LC-2-2 1512.29 LC-2-2x K-75 1359.20
LC-3-3 1576.73 LC-2-2xJLG 1195.50
LC-12-4 1054.03 LC-2-2 x Poinsette 1802.93
LC-15-5 1282.37 LC-3-3xK-75 1893.07
LC-21-6 918.55 LC-3-3 x JLG 1479.47
LC-25-7 843.63 LC-3-3 x Poinsette 1095.67
LC-28-8 1081.39 LC-12-4 x K-75 931.67
Gyne-5 1186.29 LC-12-4 x JLG 1019.47
K-75 1211.17 LC-12-4 x Poinsette 1216.07
Japanese Long Green, 1056.85 LC-15-5x K-75 1309.27
Poinsette 1198.40 LC-15-5x JLG 1141.93
CGN-19533 x K-75 1164.40 LC-15-5 x Poinsette 1649.13
CGN-19533 x JLG 796.33 LC-21-6 x K-75 1072.70
CGN-19533 x Poinsette  1163.17 LC-21-6 x JLG 996.70
CGN-20256 x K-75 1129.53 LC-21-6 x Poinsette 1182.03
CGN-20256 x JLG 960.50  LC-25-7 x K-75 981.00
CGN-20256 x Poinsette  1203.40 LC-25-7 x JLG 858.17
CGN-20515 x K-75 1358.27  LC-25-7 x Poinsette 899.47
CGN-20515 x JLG 959.70 LC-28-8 x K-75 1340.07
CGN-20515 x Poinsette 124950 LC-28-8 x JLG 1116.53
CGN-20953 x K-75 1021.80 LC-28-8 x Poinsette 899.90
CGN-20953 x JLG 1249.83  Gyne-5x K-75 1589.13
CGN-20953 x Poinsette 1151.90 Gyne-5xJLG 1325.47
CGN-20969 x K-75 1204.00 Gyne-5 x Poinsette 1120.57
CGN-20969 x JLG 743.47  KH-1(Check-l) 1181.63
CGN-20969 x Poinsette ~ 1008.77  Pusa Sanyog (Check-1)  1301.20
CGN-21585 x K-75 94950  Mean 1153.58
S.E. (d) + 91.84 C.D.(0.05) 183.86
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Green (743.47), CGN-19533 x Japanese Long Greeb.33) CGN-21585 x
Poinsette (850.37) and LC-25-7 x Japanese Longn3&%8.17). Seed vigour index-
Il of eleven cross combination was found highentbath the check cultivars, KH-1
(1181.63) and Pusa Sanyog (1301.20). Moreovemyend combinations were also
found superior than KH-1 for seed vigour index-I.

4.2  COMBINING ABILITY STUDIES

The analysis of variance for combining ability relesl significant differences
among the parents and hybrids for all the traitdenrstudy (Appendix-Ill). Further,
partitioning of the sum of squares of crosses lmes (females), testers (males) and
line x tester (female x male) interactions indidatkat mean sum of squares due to
lines and testers were significant for all thettrathen tested either against mean sum
of squares due to error or against variances dliedx tester interactions. Mean sum
of squares due to lines and testers were alsofisi@gmi for all the traits, when tested
against mean sum of squares due to error (Appdilix-

4.2.1 Estimates of general combining ability (GCAgffects of parents

Since, mean sum of squares due to lines and tegéeessignificant for all the
characters, hence general combining ability (GCRdots have been estimated for all
the traits under study and have been describedlas/b

4.2.1.1 Days to first female flower appearance

The lines or testers exhibited significant negatorepositive GCA effects
were designated as good or poor general combimnespectively. The remaining
lines/testers exhibited non-significant GCA effeatsre assigned as average general
combiners for early female flower appearance (Tdd4). Among the lines, LC-1-1
(-2.77) followed by CGN-19533 (-2.56), CGN-20953.22), LC-2-2 (-1.60), Gyne-5
(-1.36), CGN-20515 (-0.93) and CGN-20969 (-0.80hibied significant negative
GCA effects indicated their good general combinafgity. On the other hand, the
linesviz., LC-21-6 (3.86), LC-12-4 (2.38), LC-28-8 (2.31), N&R0256 (2.17), LC-
15-5 (1.54) and LC-3-3 (0.92) indicated poor geheaanbining ability due to their
significant positive GCA effects. The remaining e had non-significant GCA
effects and were designated as average generalimmemsib Among the testers,
Poinsette (-2.40) and K-75 (-1.25) exhibited sigaiit negative GCA effects
indicated their good general combining ability adgpanese Long Green (3.66)
revealed significant positive GCA effect, indicatesdpoor general combining ability.
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Table 4.21 Estimates of general combining abilityGCA) effects of parents for
different phenological traits in cucumber

Parents/Traits— Days to first Node number Days to
female flower bearing first female marketable
appearance flower maturity
Lines
CGN-19533 -2.56 -0.94 -2.15
CGN-20256 2.17 1.04 2.36
CGN-20515 -0.93 -0.48 -0.85
CGN-20953 2.22 -0.95 -2.39
CGN-20969 -0.80 -0.35 -0.63
CGN-21585 -0.32 -0.20 -0.53
CGN-22930 -0.58 -0.39 -0.45
LC-1-1 2,77 -1.23 -3.07
LC-2-2 -1.60 -0.65 -1.63
LC-3-3 0.9 0.47 0.95
LC-12-4 2.38 0.99 2.58
LC-15-5 1.54 0.26 1.16
LC-21-6 3.86 1.77 3.85
LC-25-7 -0.02 0.41 -0.03
LC-28-8 2.31 1.13 2.48
Gyne-5 -1.36 -0.90 -1.65
Testers
K-75 -1.25 -0.65 -1.30
Japanese Long Green 3.66 1.96 3.80
Poinsette -2.40 -1.30 -2.50
S.E. (g) Lines 0.35 0.15 0.31
S.E. (g) Testers 0.15 0.06 0.13
S.E. (¢ g) Lines 0.49 0.22 0.43
S.E. (g g) Testers 0.21 0.09 0.19
C.Dyoos (g) Lines 0.68 0.30 0.60
C.Do.0s (g) Testers 0.29 0.13 0.26
C.D005)(g- g) Lines 0.97 0.43 0.86
C.D. .05 (g- g) Testers 0.42 0.18 0.37

*Significant at 5% level of significance
4.2.1.2 Node number bearing first female flower

For node number bearing first female flower, time ILC-1-1 (-1.23) followed
by CGN-20953 (-0.95), CGN-19533 (-0.94), Gyne-590), LC-2-2 (-0.65), CGN-
20515 (-0.48), CGN-22930 (-0.39) and CGN-20969 36D.were good general
combiners as indicated by their negative GCA eff¢dable 4.21). While, the lines
LC-21-6 (1.77), LC-28-8 (1.13), CGN-20256 (1.04%;-12-4 (0.99), LC-3-3 (0.47),
LC-25-7 (0.41) and LC-15-5 (0.26) indicated poongml combining ability due to
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significant positive GCA effects for this trait. @remaining lines had shown non-
significant GCA effects and were average generailsoers. The testers, Poinsette
(-1.30) and K-75 (-0.65) exhibited significant nega GCA effects indicated their
good general combining ability, whereas JapaneseglL@reen (1.96) was poor

general combiner.
4.2.1.3 Days to marketable maturity

Significant negative GCA effects among the linesemexhibited by LC-1-1
(-3.07) followed by CGN-20953 (-2.39), CGN-19533.15), Gyne-5 (-1.65), LC-2-2
(-1.63), CGN-20515 (-0.85) and CGN-20969 (-0.68dicated their good general
combining ability (Table 4.21). Whereas, LC-21-688), LC-12-4 (2.58), LC-28-8
(2.48), CGN-20256 (2.36), LC-15-5 (1.16) and LC-835) indicated poor general
combining ability due to their significant positi@CA effects. The remaining lines
had non-significant GCA effects and were designai®@verage general combiners.
Among the testers, Poinsette (-2.50) and K-75 ()lr8vealed significant negative
GCA effects indicated their good general combirabgity and Japanese Long Green
(3.80) exhibited significant positive GCA effeatdicated its poor general combining
ability.

4.2.1.4 Fruit length

For fruit length, lines or testers exhibited sigraht positive or negative GCA
effects were designated as good or poor generalbioens, respectively. The
lines/testers exhibited non-significant GCA effeatsre assigned as average general
combiners (Table 4.22). The line, LC-25-7 (2.21)olwed by LC-1-1 (1.77), CGN-
20953 (1.75), CGN-19533 (1.42), Gyne-5 (1.31), CZ2930 (1.06), LC-15-5 (0.65),
LC-28-8 (0.62) and LC-3-3 (0.56) exhibited sigrafint positive GCA effects
indicated their good general combining ability fauit length. Significant negative
GCA effects were revealed by CGN-20969 (-3.04), CZRIR56 (-2.91), LC-21-6
(-2.08), CGN-20515 (-1.71) and CGN-21585 (-1.14) avere designated as poor
general combiners. The remaining two lingg., LC-2-2 and LC-12-4 had non-
significant GCA effects and were designated as amergeneral combiners. The
testers, Japanese Long Green (0.55) and Poind&ffé)revealed significant positive
and negative GCA effects, indicated their good podr general combining abilities,

respectively. K-75 was found average general coarldor fruit length.
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Table 4.22 Estimates of general combining abilityGCA) effects of parents for
different fruit traits in cucumber

Parents/Traits—> Fruit length Fruit breadth Average fruit
(cm) (cm) weight (g)
Lines
CGN-19533 1.42 0.08 25.96
CGN-20256 -2.91 -0.27 -54.35
CGN-20515 -1.71 0.78 -15.81
CGN-20953 1.75 0.05 30.65
CGN-20969 -3.04 -0.26 -56.07
CGN-21585 -1.14 -0.13 -21.86
CGN-22930 1.06 -0.26 13.90
LC-1-1 1.77 0.18 33.29
LC-2-2 0.01 0.10 1.93
LC-3-3 0.56 0.08 10.88
LC-12-4 -0.49 0.07 -7.12
LC-15-5 0.65 0.32 16.48
LC-21-6 -2.08 -0.25 -39.80
LC-25-7 2.21 -0.38 31.02
LC-28-8 0.62 -0.30 5.52
Gyne-5 1.31 0.17 25.36
Testers
K-75 0.16 0.40 9.61
Japanese Long Green 0.55 -0.52 0.47
Poinsette -0.71 0.12 -10.08
S.E. (g) Lines 0.27 0.06 6.56
S.E. (g) Testers 0.11 0.02 2.01
S.E. (¢ g) Lines 0.38 0.08 2.84
S.E. (g g) Testers 0.16 0.03 4.64
C.Dy0.05)(9) Lines 0.53 0.11 12.87
C.D.o.05)(g) Testers 0.23 0.05 3.94
C.D005)(g- g) Lines 0.76 0.16 5.57
C.Dy0.05)(g- g) Testers 0.32 0.07 9.10

*Significant at 5% level of significance
4.2.1.5 Fruit breadth

General combining ability effects for fruit breadtvealed that four linegz.,
CGN-20515 (0.78), LC-15-5 (0.32), LC-1-1 (0.18) aagne-5 (0.17) had significant
positive GCA effects indicated their good generambining ability, whereas
significant negative GCA effects were observed.iGr25-7 (-0.38), LC-28-8 (-0.30),
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CGN-20256 (-0.27), CGN-22930 (-0.26), CGN-209694#€), LC-21-6 (-0.25) and
CGN-21585 (-0.13), which revealed their poor geheambining ability (Table
4.22). Remaining five lines had non-significant GE#ects and were designated as
average general combiners. Among the testers, KO740) and Poinsette (0.12)
revealed significant positive GCA effects, indichtéheir good general combining
ability, whereas Japanese Long Green (-0.52) wasdfgpoor general combiner for
fruit breadth, as indicated by its significant nega GCA effect.

4.2.1.6 Average fruit weight

Significant positive GCA effects among the linesrevexhibited by LC-1-1
(33.29), LC-25-7 (31.02), CGN-20953 (30.65), CGNe39 (25.96), Gyne-5 (25.36),
LC-15-5 (16.48) and CGN-22930 (13.90), indicatedirttyood general combining
ability (Table 4.22). The line, CGN-20969 (-56.08Jowed by CGN-20256 (-54.35),
LC-21-6 (-39.80), CGN-21585 (-21.86) and CGN-20%11%.81) were designated as
poor general combiners due to their significantatieg GCA effects. Remaining four
lines had non-significant GCA effects and were glesied as average general
combiners. The testers, K-75 (9.61) and Poinsett®.8) revealed significant
positive and negative GCA effects, indicated tlyggiod and poor general combining
abilities, respectively. Japanese Long Green (Ow@y found average general

combiner for average fruit weight.
4.2.1.7 Number of marketable fruits per plant

Among the lines, LC-1-1 (1.23) followed by CGN-13580.94), Gyne-5
(0.89), CGN-20953 (0.76), LC-2-2 (0.69), CGN-2050%6), CGN-20969 (0.41) and
CGN-22930 (0.39) were found good general combif@raumber of fruits per plant
due to their significant positive GCA effects (Tall.23). On the other hand, line
LC-21-6 (-1.79) followed by LC-28-8 (-1.12), LC-¥{-1.07), CGN-20256 (-0.95),
LC-25-7 (-0.42), LC-3-3 (-0.39) and LC-15-5 (-0.2@¢re designated as poor general
combiners due to their significant negative GCAeef§. Only one line, CGN-21585
(0.14) had non-significant GCA effect and was agergeneral combiner for this trait.
Significant positive GCA effects were observed floe testers Poinsette (1.30) and
K-75 (0.65), indicated their good general combinaimglity, whereas Japanese Long
Green (-1.96) was found poor general combiner duts tsignificant negative general

combining ability.
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Table 4.23 Estimates of general combining abilityGCA) effects of parents for
number of marketable fruits per plant, harvest duration and
marketable yield in cucumber

Parents/Traits— Number of Harvest Marketable Marketable
marketable duration yield per yield per
fruits per plant  (days) plot (kg) hectare (q)
Lines
CGN-19533 0.94 2.40 8.62 57.60
CGN-20256 -0.95 -2.63 -11.14 -74.41
CGN-20515 0.56 1.38 -0.04 -0.29
CGN-20953 0.76 2.19 8.9 59.48
CGN-20969 0.41 1.13 -6.36 -42.46
CGN-21585 0.14 0.54 -2.89 -19.34
CGN-22930 0.39 1.11 3.36 22.40
LC-1-1 1.23 3.38 11.17 74.67
LC-2-2 0.69 1.94 2.81 18.90
LC-3-3 -0.39 -1.12 -0.04 -0.29
LC-12-4 -1.07 -2.96 -5.88 -39.29
LC-15-5 -0.26 -0.73 0.16 1.03
LC-21-6 -1.79 -4.98 -12.92 -86.26
LC-25-7 -0.42 -1.05 1.32 8.83
LC-28-8 -1.12 -3.12 -5.00 -33.25
Gyne-5 0.890 2.51 7.907 52.67
Testers
K-75 0.65 1.90 4.70 31.36
Japanese Long Green -1.96 -5.50 -9.12 -60.90
Poinsette 1.30 3.60 4.43 29.53
S.E. (g) Lines 0.11 0.40 0.70 4.69
S.E. (g) Testers 0.04 0.17 0.30 2.03
S.E. (¢ g) Lines 0.15 0.56 0.99 6.64
S.E. (g g) Testers 0.06 0.24 0.43 2.87
C.Dy0.05)(9) Lines 0.21 0.78 1.38 9.20
C.D.o.05)(g) Testers 0.09 0.33 0.59 3.98
C.Dy0.05) (G- g) Lines 0.30 1.11 1.95 13.02
C.D0.0s)(g- g) Testers 0.13 0.48 0.84 5.63

*Significant at 5% level of significance

4.2.1.8 Harvest duration

General combining ability effects of lines and ¢éesthave been presented in
the table 4.23. Significant positive GCA effectsliole LC-1-1 (3.38) followed by
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Gyne-5 (2.51), CGN-19533 (2.40), CGN-20953 (2.19};2-2 (1.94), CGN-20515
(1.38), CGN-20969 (1.13) and CGN-22930 (1.11), aé»@ their good general
combining ability. While, six linesiz.,LC-21-6 (-4.98), LC-28-8 (-3.12), LC-12-4 (-
2.96), CGN-20256 (-2.63), LC-3-3 (-1.12) and LC-25-1.05) had significant
negative GCA effects, hence they were assigned aw peneral combiners.
Remaining two linesviz., CGN-21585 (0.54) and LC-15-5 (-0.73) had average
general combining ability effects due to non-sigiht GCA effects. Among the
testers, Poinsette (3.64) and K-75 (1.90) were ggederal combiners due to
significant positive GCA effects, whereas Japarieseg Green (-5.54) was found
poor general combiner due to its significant negaieneral combining ability for

harvest duration.
4.2.1.9 Marketable yield per plot

For higher yields per plot, line LC-1-1 (11.17) ltaled by CGN-20953
(8.92), CGN-19533 (8.62), Gyne-5 (7.90), CGN-2293®6) and LC-2-2 (2.81)
revealed significant positive GCA effects, indichtéheir good general combining
ability (Table 4.23). Significant negative GCA effe were observed for LC-21-6
(-12.92), CGN-20256 (-11.14), CGN-20969 (-6.36)12%4 (-5.88), LC-28-8 (-5.00)
and CGN-21585 (-2.89) and were found poor geneyaibiners for yield per plot.
The lines with non-significant combining abilityfe€ts viz., CGN-20515, LC-3-3,
LC-15-5 and LC-25-7 were designated as averagerglenembiners. The testers,
K-75 (4.70) and Poinsette (4.42) due to their digant positive GCA effects, were
found good general combiners, while Japanese LoneerG (-9.12) due to its
significant negative general combining ability wiasnd poor general combiner for

the trait under study.
4.2.1.10 Marketable yield per hectare

Significant positive GCA effects were observed floe line LC-1-1 (74.67)
followed by CGN-20953 (59.48), CGN-19533 (57.60yn&-5 (52.67), CGN-22930
(22.40) and LC-2-2 (18.90), indicated their gooahayal combining ability (Table
4.23). The linessiz., LC-21-6 (-86.26), CGN-20256 (-74.41), CGN-209682(46),
LC-12-4 (-39.29), LC-28-8 (-33.25) and CGN-21589.934) were found poor

general combiners for yield per hectare due ta thignificant negative GCA effects.
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Remaining four lines were found average generalbtoens due to non-significant
combining ability effects. Among the testers, K{84.36) and Poinsette (29.53) were
found good general combiners due to their signifigaositive GCA effects, whereas
Japanese Long Green (-60.90) due to its significegative general combining

ability was found poor general combiner for markétayield per hectare.
4.2.1.11 Total soluble solids

Data pertaining to GCA effects of lines and tesesgpresented in the table
4.24 revealed that five linegz., CGN-21585 (0.49), LC-28-8 (0.48), LC-1-1 (0.17),
CGN-20953 (0.11) and Gyne-5 (0.07) had significaositive GCA effects, which
showed that they are good general combiners. $ignif negative GCA effects were
exhibited by the line LC-21-6 (-0.44), followed WKYGN-20515 (-0.21), LC-12-4
(-0.15), CGN-22930 (-0.13), LC-2-2 (-0.12), LC-3-8.10), LC-15-5 (-0.08) and LC-
25-7 (-0.06). Hence, they were found poor genesatliners for total soluble solids
content. The lines with non-significant combininkilidy effects viz., CGN-19533,
CGN-20256 and CGN-20969 were found average gercenabiners. The tester,
Japanese Long Green (0.09) and Poinsette (-0.0Wbited significant positive and
negative GCA effects, indicated their good and pgeneral combining ability,
respectively. K-75 (-0.01) was found average gdremabiner for total soluble solids

content due to its non-significant combining abibffect.
4.2.1.12 Cucurbitacin content

For low cucurbitacin content, line CGN-21585 (-7.28llowed by LC-28-8
(-4.31), CGN-20256 (-4.20), CGN-20953 (-4.09), L@-1-3.98), CGN-22930 (-2.62)
and CGN-19533 (-1.62) exhibited significant negatiGCA effects and were
designated as good general combiners (Table 4VZAjle, six linesviz., LC-21-6
(8.90), LC-12-4 (6.10), LC-15-5 (5.20), LC-3-3 (B)9LC-25-7 (2.88) and LC-2-2
(2.43) were found poor general combiners, as redehl their significant positive
GCA effects. Remaining three lingi&., CGN-20515, CGN-20969 and Gyne-5 were
found average general combiner for cucurbitacintean Significant negative GCA
effects were exhibited by the tester Japanese Gamegn (-1.54) and K-75 (-0.88),
indicated their good general combining ability, lehPoinsette (2.42) was found poor

general combiner for the trait under study.
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Table 4.24 Estimates of general combining abilityGCA) effects of parents for
quality traits in cucumber

Parents/Traits—> Total soluble Cucurbitacin content
solids (B) (1g/1009)
Lines
CGN-19533 0.04 -1.62
CGN-20256 -0.01 -4.20
CGN-20515 -0.21 -0.34
CGN-20953 0.11 -4.09
CGN-20969 -0.05 -0.09
CGN-21585 0.49 -7.25
CGN-22930 -0.13 -2.62
LC-1-1 0.17 -3.98
LC-2-2 -0.12 2.43
LC-3-3 -0.10 3.97
LC-12-4 -0.15 6.10
LC-15-5 -0.08 5.20
LC-21-6 -0.44 8.90
LC-25-7 -0.06 2.88
LC-28-8 0.48 -4.31
Gyne-5 0.07 -0.96
Testers
K-75 -0.01 -0.88
Japanese Long Green 0.09 -1.54
Poinsette -0.07 2.4
S.E. (g) Lines 0.03 0.53
S.E. (g) Testers 0.01 0.23
S.E. (¢ g) Lines 0.04 0.75
S.E. (g g) Testers 0.02 0.32
C.D0.05) (g) Lines 0.06 1.05
C.D0.05) (g) Testers 0.02 0.45
C.D(o.0s)(g- g) Lines 0.09 1.48
C.Dy0.05) (g- g) Testers 0.04 0.64

*Significant at 5% level of significance

4.2.1.13 Fruit fly incidence

Among the lines, LC-3-3 (-3.38), LC-1-1 (-3.26), 116-5 (-3.05), LC-2-2
(-2.41) and CGN-20953 (-1.49) were found good ganmymbiners for low incidence
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of fruit fly due to their significant negative GCéffects (Table 4.25). On the other
hand, significant positive GCA effects exhibited ®N-20969 (3.09), CGN-20256
(-2.87), CGN-21585 (2.78), LC-12-4 (2.20) and LG&81.01), Gyne-5 (0.96) and
designated as poor general combiners. Rest of lfines viz., CGN-19533, CGN-

20515, CGN-22930, LC-21-6 and LC-25-7 with non-dligant GCA effects, were

found as average general combiners for fruit flgidence. Among the testers,
Poinsette (-4.42) and K-75 (-3.95) were found ggederal combiners due to their
significant negative GCA effects, whereas Japahes®) Green (8.38) was found
poor general combiner for fruit fly incidence, aslicated by its significant positive

general combining ability.
4.2.1.14 Severity of powdery mildew

General combining ability effects of lines and ¢estfor severity of powdery
mildew have been presented in the table 4.25. ifleg LC-15-5 (-4.91), followed by
CGN-20953 (-3.84), LC-3-3 (-3.40), CGN-20515 (-2,69.C-1-1 (-2.01) and
LC-28-8 (-1.44) were found good combiners for loavexity of powdery mildew, as
indicated by their significant negative GCA effedt¢hile, CGN-21585 (5.03), CGN-
22930 (4.86), CGN-20969 (3.26), CGN-20256 (2.92) @N-19533 (2.87) due to
their significant positive GCA effects were desiggthas poor general combiners.
Non-significant GCA effects were exhibited by tleek, LC-2-2, LC-12-4, LC-21-6,
LC-25-7 and Gyne-5, indicated their average genevatbining ability. The tester,
Poinsette (-2.95) and K-75 (2.61) revealed sigaificnegative and positive GCA
effects, indicated their good and poor general déomd ability, respectively.
Japanese Long Green (0.31) due to its non-signifiG&CA effect was found average

general combiner for this trait.
4.2.1.15 Severity of downy mildew

For low severity of downy mildew, the line CGN-2@64.99) followed by
LC-25-7 (-4.91), LC-15-5 (-4.47), LC-3-3 (-3.23)Ck2-2 (-2.06) and Gyne-5 (-1.59)
were found good general combiners, as revealechdly significant negative GCA
effects (Table 4.25). On the other hand, five lines, CGN-22930 (9.59), CGN-
19533 (5.17), CGN-20515 (2.24), CGN-20256 (2.209d abGN-21585 (2.15)
exhibited significant positive GCA effects, indiedttheir poor general combining
ability. Remaining five lines, CGN-20953, CGN-2093@-12-4, LC-21-6 and LC-

28-8 were found average general combiners for #ggverf downy mildew.
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Significant negative GCA effects were exhibitedtbg testers, Poinsette (-2.80) and
K-75 (-2.65) indicated their good general combinaiglity, whereas Japanese Long
Green (5.46) due to significant positive GCA effeets found poor general combiner
for the trait under study.

Table 4.25 Estimates of general combining abilityGCA) effects of parents for
economically important insect-pest and diseases aucumber

Parents/Traits— Fruit fly Severity of Severity of Severity of
o powdery downy angular
incidence . )

l (%) mildew mildew leaf spot
(%) (%) (%)

Lines

CGN-19533 0.32 2.87 5.17 2.83

CGN-20256 2.87 2.9 2.20 4.17

CGN-20515 0.36 -2.65 2.24 2.02

CGN-20953 -1.49 -3.84 -0.41 -3.74

CGN-20969 3.09 3.26 -4.99 -2.37

CGN-21585 2.78 5.03 2.15 12.16

CGN-22930 -0.58 4.86 9.59 -0.61

LC-1-1 -3.26 -2.01 0.81 -6.62

LC-2-2 -2.41 -0.96 -2.06 -3.85

LC-3-3 -3.38 -3.40 -3.23 -0.59

LC-12-4 2.20 -0.07 -0.36 -1.37

LC-15-5 -3.05 -4.91 -4.47 1.14

LC-21-6 0.67 0.54 0.79 -0.21

LC-25-7 -0.09 -0.90 -4.91 -3.41

LC-28-8 1.01 -1.44 -0.93 -0.61

Gyne-5 0.96 0.71 -1.59 1.12

Testers

K-75 -3.95 2.61 -2.65 2.36

Japanese Long Green 8.38 0.34 5.46 -2.55

Poinsette -4.42 -2.95 -2.80 0.18

S.E. (g) Lines 0.39 0.51 0.62 0.59

S.E. (g) Testers 0.17 0.22 0.27 0.25

S.E. (¢ g) Lines 0.55 0.73 0.88 0.83

S.E. (¢ g) Testers 0.24 0.31 0.38 0.36

C.Do.0s (g) Lines 0.77 1.01 1.22 1.15

C.Do.0s (g) Testers 0.33 0.43 0.52 0.50

C.Dyo.0s5 (G- g) Lines 1.09 1.43 1.73 1.63

C.D. .05 (g- g) Testers 0.47 0.62 0.74 0.71

*Significant at 5% level of significance
4.2.1.16 Severity of angular leaf spot

Significant negative GCA effects were observed deverity of angular leaf
spot by the line, LC-1-1 (-6.62) followed by LC-2-3.85), CGN-20953 (-3.74), LC-
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25-7 (-3.41), CGN-20969 (-2.37) and LC-12-4 (-1,3ndicated their good general
combining ability (Table 4.25). On the other hasnificant positive GCA effects
were exhibited by CGN-21585 (12.16), CGN-20256 Z%.4nd CGN-20515 (2.02),
and were designated as poor general combiners.sidoificant GCA effects were
exhibited by the lines, CGN-22930, LC-3-3, LC-13--21-6, LC-28-8 and Gyne-5,
which revealed their average general combiningitgkibr severity of angular leaf
spot. The tester, Japanese Long Green (-2.55) and (2.36) exhibited significant
negative and positive GCA effects, indicated tlyggiod and poor general combining
ability, respectively. Non-significant GCA effectaw found for Poinsette (0.18) and

was designated as average general combiner.
4.2.1.17 Seed germination

Data pertaining to GCA effects of lines and tesesspresented in the table
4.26 revealed that six linegz., CGN-20953 (3.43), LC-1-1 (2.77), CGN-20515
(2.32), Gyne-5 (2.10), LC-3-3 (1.88) and LC-15-52() had significant positive
GCA effects, which showed that they were good gdneombiners for seed
germination. Significant negative GCA effects wepéhibited by the line LC-12-4
(-5.11), LC-25-7 (-4.11), CGN-20256 (-2.22), LC-28-1.67), LC-21-6 (-1.56) and
CGN-21585 (-1.34), indicated their poor general bonmg ability. Remaining lines
with non-significant combining ability effectgz., CGN-19533, CGN-20969, CGN-
22930 and LC-2-2 were found average general comdbingmong the testers,
Poinsette (2.18) and K-75 (-2.00) revealed sigaificpositive and negative GCA
effects, indicated their good and poor general déomd ability, respectively.
Japanese Long Green (-0.18) was found average aewembiner for seed

germination.
4.2.1.18 Seed vigour index-I

Among the lines, LC-3-3 (263.11), CGN-20953 (26],83C-1-1 (250.30),
LC-2-2 (250.14) and LC-15-5 (196.14), were foundd@eneral combiners due to
their significant positive GCA effects (Table 4.2&n the other hand, seven lines
viz., CGN-21585 (-270.36), CGN-20256 (-266.72), LC-25-220.23), LC-12-4
(-210.86), CGN-20969 (-129.53), LC-28-8 (-100.380d.C-21-6 (-93.72) had poor
general combining ability for seed germination. &érlines, CGN-19533, CGN-
22930 and Gyne-5 were found average general comsbifievo testersiz., K-75
(98.20) and Japanese Long Green (-69.67) were faouwtl and poor general
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combiners due to their significant positive and ategg GCA effects, respectively.

Poinsette was found average general combiner diie non-significant GCA effect.

Table 4.26 Estimates of general combining abilityGCA) effects of parents for
seed traits in cucumber

Parents/Traits—»

Seed

N Seed vigour Seed vigour
germlnatlon . .

(%) index-I index-Il
Lines
CGN-19533 -0.01 -49.64 -126.79
CGN-20256 2.22 -266.72 -70.28
CGN-20515 2.32 68.52 21.06
CGN-20953 3.43 261.83 -26.91
CGN-20969 0.66 -129.53 -182.68
CGN-21585 -1.34 -270.36 -338.82
CGN-22930 0.88 -18.05 -41.23
LC-1-1 2.77 250.30 285.35
LC-2-2 0.77 250.14 284.45
LC-3-3 1.88 263.11 321.30
LC-12-4 -5.11 -210.86 -112.35
LC-15-5 1.21 196.14 198.68
LC-21-6 -1.56 -93.72 -84.28
LC-25-7 411 -220.23 -255.21
LC-28-8 -1.67 -100.32 -49.25
Gyne-5 2.10 69.43 176.96
Testers
K-75 -2.00 98.20 112.84
Japanese Long Green -0.18 -69.67 -116.00
Poinsette 2.18 -28.53 3.16
S.E. (g) Lines 0.61 42.86 37.68
S.E. (g) Testers 0.26 18.56 16.31
S.E. (¢ g) Lines 0.86 60.61 53.29
S.E. (g g) Testers 0.37 26.24 23.07
C.Dy0.05)(9) Lines 1.20 84.01 73.86
C.Dyo0.05)(g) Testers 0.51 36.37 31.98
C.D005)(g- g) Lines 1.69 118.80 104.45
C.D.0.0s)(g- g) Testers 0.73 51.44 45.22

*Significant at 5% level of significance

4.2.1.19 Seed vigour index-ll

Data pertaining to GCA effects of seed vigour indlexave been presented in
the Table 4.26. The line LC-1-1 (285.35) followeg bC-2-2 (284.45), LC-3-3
(321.30), LC-15-5 (198.68) and Gyne-5 (176.96) wetsnd good general combiners
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due to their significant positive GCA effects. Pag@neral combining ability was
exhibited by six linesviz., CGN-21585 (-338.82), LC-25-7 (-255.21), CGN-20969
(-182.68), CGN-19533 (-126.79), LC-12-4 (-112.35dd.C-21-6 (-84.28) due to
their significant negative GCA effects. Remainiingeflinesviz., CGN-20256, CGN-
20515, CGN-20953, CGN-22930 and LC-28-8 were dedeghas average general
combiners due to their non-significant GCA effeétmong the testers, K-75 (112.84)
and Japanese Long Green (-116.00) were found gmb@@or general combiners due
to their positive and negative GCA effects, respebt. Poinsette was found average

general combiner due to its non-significant GCAeeffffor seed vigour index-II.
4.2.2 Estimates of specific combining ability (SCAgffects of crosses

Since, mean sum of squares due to lines x testeEmsactions were significant
for all the characters, hence specific combiningitgh(SCA) effects have been

estimated for all the traits under study and haaenldescribed as below:
4.2.2.1 Days to first female flower appearance

The cross combinations exhibited significant negabr positive SCA effects
were designated as good or poor specific combirrespectively. The remaining
crosses exhibited non-significant SCA effects wassigned as average specific
combiners for early female flower appearance (Tdb®y). Out of forty eight cross
combinations, seventeen crosses exhibited significagative SCA effects, indicated
that these were good cross combinations. Out cetlseventeen combinations, top
five best cross combiners were CGN-20953 x Poiage®64), CGN-19533 x K-75
(-3.25), LC-1-1 x K-75 (-3.14), Gyne-5 x K-75 (-3)land LC-2-2 x Poinsette (-3.06),
which involved the parents with good x good GCAeef6. Seventeen cross
combinations revealed significant positive SCA etfeindicated that these were poor
cross combinations. Remaining fourteen crossesbggti non-significant SCA

effects and thus were average cross combinations.
4.2.2.2 Node number bearing first female flower

For node number bearing first female flower, digant negative SCA effects
were exhibited by sixteen crosses out of forty eggbss combinations, indicated that
these were good specific cross combinations (T4ldé). The top five crosses were
CGN-19533 x K-75 (-2.04), CGN-20953 x Poinsette74), LC-1-1 x K-75 (-1.70),
Gyne-5 x K-75 (-1.68) and LC-2-2 x Poinsette (-).®k this trait. All of these top
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Table 4.27 Estimates of specific combining abilitfSCA) effects of crosses for
different phenological traits in cucumber

Crosses/Traits —» ) Node number Days to
Days to first female A
* flower appearance fbearlng first marketgble
emale flower maturity
CGN-19533 X K-75 -3.75 -2.04 -3.44
CGN-19533 X Japanese Long Green 0.62 0.64 0.95
CGN-19533 X Poinsette 2.62 1.40 2.49
CGN-20256 X K-75 3.08 1.59 3.26
CGN-20256 X Japanese Long Green -2.63 -1.51 -2.97
CGN-20256 X Poinsette -0.44 -0.08 -0.29
CGN-20515 X K-75 1.42 0.78 1.48
CGN-20515 X Japanese Long Green -2.16 -1.53 -2.04
CGN-20515 X Poinsette 0.73 0!75 0.56
CGN-20953 X K-75 -2.01 -0.32 -2.13
CGN-20953 X Japanese Long Green 5.66 2.06 5.99
CGN-20953 X Poinsette -3.64 -1.74 -3.86
CGN-20969 X K-75 1.55 0.74 1.60
CGN-20969 X Japanese Long Green -2.49 -1.53 -2.73
CGN-20969 X Poinsette 0.93 0.78 1.13
CGN-21585 X K-75 2.34 1.33 2.63
CGN-21585 X Japanese Long Green 0.29 0.18 0.06
CGN-21585 X Poinsette -2.64 -1.51 -2.69
CGN-22930 X K-75 1.13 0.79 1.18
CGN-22930 X Japanese Long Green -2.44 -1.52 2.71
CGN-22930 X Poinsette 1.31 0.73 1.52
LC-1-1 X K-75 -3.14 -1.70 -3.35
LC-1-1 X Japanese Long Green -0.26 0.51 0.04
LC-1-1 X Poinsette 3.40 1.18 3.31
LC-2-2 X K-75 -0.57 -0.42 -0.30
LC-2-2 X Japanese Long Green 364 2.03 3.66
LC-2-2 X Poinsette -3.06 -1.61 -3.36
LC-3-3 X K-75 1.19 0.80 1.217
LC-3-3 X Japanese Long Green 1.50 0.71 1.50
LC-3-3 X Poinsette -2.69 -1.57 271
LC-12-4 X K-75 2.07 1.01 1.98
LC-12-4 X Japanese Long Green 0.65 0.58 0.61
LC-12-4 X Poinsette 272 -1.59 -2.60
LC-15-5 X K-75 3.1 1.09 3.16
LC-15-5 X Japanese Long Green -0.27 0.40 -0.37
LC-15-5 X Poinsette -2.87 -1.49 -2.79
LC-21-6 X K-75 -2.74 -1.53 -2.82
LC-21-6 X Japanese Long Green 0.77 0.47 0.97
LC-21-6 X Poinsette 1.96 1.058 1.84
LC-25-7 X K-75 1.61 1.06 1.66
LC-25-7 X Japanese Long Green -2.80 -1.56 -2.97
LC-25-7 X Poinsette 1.19 0.50 1:30
LC-28-8 X K-75 -2.73 -1.57 -2.87
LC-28-8 X Japanese Long Green 0.28 0.14 0.28
LC-28-8 X Poinsette 2.44 1.38 2.59
Gyne-5 X K-75 3.1 -1.68 -3.27
Gyne-5 X Japanese Long Green -0.37 -0.09 -0.28
Gyne-5 X Poinsette 3.49 1.77 3.56
S.E. (S 0.60 0.27 0.53
S.E. ($-S) 0.86 0.38 0.76
C.D.00s(Sy) 1.19 0.53 1.05
C.D0.05(Sj-S) 1.68 0.75 1.49

*Significant at 5% level of significance
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five crosses involved the parents with good x ggederal combining ability effects.
Significant positive SCA effects were recorded weity two cross combinations,
which revealed that these were poor cross combmatiOn the other hand, ten
crosses with non-significant SCA effects were foussl average specific cross

combinations for node number bearing first fembdevér.
4.2.2.3 Days to marketable maturity

For this trait also, negative SCA effects are mddbe. Out of forty eight
crosses, significant negative SCA effects were latdd by eighteen hybrid
combinations, due to which they were designategbasl specific cross combinations
for days to marketable maturity (Table 4.27). Thesses, CGN-20953 x Poinsette
(-3.86), CGN-19533 x K-75 (-3.44), LC-2-2 x Poirtee(-3.36), LC-1-1 x K-75
(-3.35) and Gyne-5 x K-75 (-3.27) were the top fi®ss combinations, which
involved parents with good x good GCA effects. Ttyerross combinations revealed
significant positive SCA effects, indicated thaésk were poor cross combinations.
Remaining, eight crosses were designated as avepagéic cross combinations due
to their non-significant SCA effects.

4.2.2.4 Fruit length

Significant positive SCA effects were exhibited dight cross combinations,
which revealed that these were good specific cocossbinations for the trait under
study (Table 4.28). Among these eight crosses, {-X% Japanese Long Green
(2.93), CGN-20953 x Poinsette (1.70), CGN-19533 ¥%(1.41), LC-1-1 x K-75
(2.27) and Gyne-5 x K-75 (1.22) were the top fiv@ss combinations, which
involved parents with good x good, good x poor,d&average, good x average and
good x average GCA effects, respectively. On tierohand, six hybrids were found
poor specific cross combiners due to their sigaificnegative SCA effects. Other
thirty four cross combinations revealed non-sigaifit SCA effects, which indicated

that these hybrid combinations were average speminbiners for fruit length.
4.2.2.5 Fruit breadth

Data pertaining to estimates of SCA effects rewkdlat twenty one cross
combinations exhibited significant positive SCAeeffs and these were found good
specific cross combinations for fruit breadth (Tlea#128). The crosses, CGN-20515 x
Japanese Long Green (1.18), LC-15-5 x Poinsé@3), Gyne-5 x Japanese Long
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Table 4.28 Estimates of specific combining abilitfSCA) effects of crosses for
different fruit traits in cucumber

Crosses/Traits —»

v

Fruit length (cm)

Fruit breadth

Average fruit

(cm) weight (g)
CGN-19533 X K-75 1.41 0.21 27.56
CGN-19533 X Japanese Long Green -1.30 0.18 -18.72
CGN-19533 X Poinsette -0.11 -0740 -8.83
CGN-20256 X K-75 0.22 0.35 9.84
CGN-20256 X Japanese Long Green -0.02 J0.45 -8.21
CGN-20256 X Poinsette -0.19 0.09 -1.62
CGN-20515 X K-75 0.26 -1.21 -16.22
CGN-20515 X Japanese Long Green -0.49 .18 11.61
CGN-20515 X Poinsette 0.23 0.03 4.60
CGN-20953 X K-75 0.02 0.35 6.44
CGN-20953 X Japanese Long Green 172 -0.65 -40.51
CGN-20953 X Poinsette 1.70 0.29 34.07
CGN-20969 X K-75 -0.77 0.24 -8.33
CGN-20969 X Japanese Long Green 1.10 -0.46 10.50
CGN-20969 X Poinsette -0.33 0:22 -2.17
CGN-21585 X K-75 0.29 -0.55 -4.51
CGN-21585 X Japanese Long Green 0.07 '0.33 6.89
CGN-21585 X Poinsette -0.36 0:22 -2.38
CGN-22930 X K-75 -0.18 0.47 4.48
CGN-22930 X Japanese Long Green -0.27 ‘0.42 -11.10
CGN-22930 X Poinsette 0.45 -0.04 6.61
LC-1-1 X K-75 1.27 0.31 27.03
LC-1-1 X Japanese Long Green -1.48 -0.45 -32.95
LC-1-1 X Poinsette 0.21 0.13 5.92
LC-2-2 X K-75 -0.54 0.30 -3.94
LC-2-2 X Japanese Long Green 0.27 -0.02 4.063
LC-2-2 X Poinsette 0.26 -0.27 -0.11
LC-3-3 X K-75 0.44 0.01 7.97
LC-3-3 X Japanese Long Green -1.67 -0.41 -35.48
LC-3-3 X Poinsette 1.22 0.39 27.50
LC-12-4 X K-75 -0.82 -0.01 -14.14
LC-12-4 X Japanese Long Green 0.31 -0.40 -1.60
LC-12-4 X Poinsette 0.51 0.41 15.75
LC-15-5 X K-75 -0.24 -0.88 -19.05
LC-15-5 X Japanese Long Green 0.90 0.24 19.55
LC-15-5 X Poinsette -0.66 0.63 -0.49
LC-21-6 X K-75 -1.04 0.29 -12.63
LC-21-6 X Japanese Long Green 1.03 0.19 20.87
LC-21-6 X Poinsette 0.01 -0.49 -8.23
LC-25-7 X K-75 -0.74 -0.20 -16.03
LC-25-7 X Japanese Long Green 2.93 0.32 55.44
LC-25-7 X Poinsette -2.19 -0.12 -39.40
LC-28-8 X K-75 -0.81 0.27 -9.23
LC-28-8 X Japanese Long Green 0.92 0.23 19.74
LC-28-8 X Poinsette -0.11 -0.512 -10.50
Gyne-5 X K-75 1.27 -0.01 20.79
Gyne-5 X Japanese Long Green -0.59 0.59 -0.09
Gyne-5 X Poinsette -0.63 -059 -20.70
S.E. (9 0.47 0.10 8.04
S.E. ($-Sq) 0.67 0.14 11.37
C.D0.05(S)) 0.93 0.20 15.77
C.D.0.05(Sj-Sx) 1.32 0.28 22.30

*Significant at 5% level of significance
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Green (0.59), CGN-22930 x K-75 (0.47) and LC-12-Roinsette (0.41) were the top
five cross combinations, which involved parentshgibod x poor, good x good, good
X poor, poor x good and average x goo@ACeffects, respectively. Twelve

cross combinations revealed significant negatived Sffects, indicated that these
were poor cross combinations. Out of forty eiglusses, twelve were found average

specific combinations, due to their non-signific&@A effects.
4.2.2.6 Average fruit weight

For average fruit weight, nine hybrid combinatioeshibited significant
positive SCA effects, indicated that these crosga® good specific cross combiners
(Table 4.28). Among these crosses, LC-25-7 x Jagwmheng Green (55.44), CGN-
20953 x Poinsette (34.07), CGN-19533 x K-75 (27.56)-3-3 x Poinsette (27.50)
and LC-1-1 x K-75 (27.03) were the top five crosenmbinations, which involved
parents with good x average, good x poor, goododgaverage x poor and good x
good GCA effects, respectively. On the other hamde hybrids were found poor
specific cross combiners due to their significamgative SCA effects. Non-
significant SCA effects were exhibited by thirtyosses, indicated that these were

average specific combinations for average fruitglvei
4.2.2.7 Number of marketable fruits per plant

Out of forty eight hybrid combinations, eighteenrevdound good specific
cross combinations due to their significant posit&CA effects (Table 4.29). The
crosses, CGN-19533 x K-75 (2.04), Gyne-5 x K-783),. LC-1-1 x K-75 (1.78),
CGN-20953 x Poinsette (1.67) and LC-2-2 x Poinsgittél) were the top five best
combinations and involved the parents with goodordyGCA effects. Significant
negative SCA effects were observed for twenty @iness combinations, indicated that
these were poor specific hybrid combinations. Reimgi five crosses were found

average specific combinations, due to their noniBagant SCA effects.
4.2.2.8 Harvest duration

For this trait, significant positive SCA effects igeexhibited by seventeen
crosses out of forty eight cross combinations &seumted in the table 4.29. Hence,
these crosses were found as good specific crossbicers. Top five cross
combinationsviz. CGN-19533 x K-75 (5.94), Gyne-5 x K-75 (5.09), 1€t x K-75
(4.99), CGN-20953 x Poinsette (4.68) and LC-2-Painsette (4.52) were involved
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Table 4.29 Estimates of specific combining abilitySCA) effects of crosses for
number of marketable fruits per plant, harvest duration and
marketable yield in cucumber

Crosses/Traits —» Number of Harvest Marketable Marketable
¢ marketable duration yield per plot yield per
fruits per plant (days) (kg) hectare (q)
CGN-19533 X K-75 2.04 5.94 14.96 99.72
CGN-19533 X Japanese Long Green -0.67 -2.21 -6.60 -44.10
CGN-19533 X Poinsette -1.37 -3.72 -8.35 -55.61
CGN-20256 X K-75 -1.65 -4.69 -6.19 -41.22
CGN-20256 X Japanese Long Green 1.52 4.28 6.83 4554
CGN-20256 X Poinsette 0.12 0.40 -0.64 -4.32
CGN-20515 X K-75 -0.81 2.1 -6.26 -41.88
CGN-20515 X Japanese Long Green 1.53 4.7 9.03 60.36
CGN-20515 X Poinsette -0.72 -2.14 2.77 -18.48
CGN-20953 X K-75 0.25 0.65 1.16 7.67
CGN-20953 X Japanese Long Green -1.92 -5.33 -14.97 -99.78
CGN-20953 X Poinsette 1.67 4.68 13.81 92.10
CGN-20969 X K-75 -0.78 -2.25 -4.91 -32.84
CGN-20969 X Japanese Long Green 1.56 4.41 9.21 61.46
CGN-20969 X Poinsette -0.77 -2.16 -4.30 -28.61
CGN-21585 X K-75 -1.35 -3.66 -6.74 -44.86
CGN-21585 X Japanese Long Green -0.20 -0.59 1.18 778
CGN-21585 X Poinsette 1.56 4.26 5.56 36.99
CGN-22930 X K-75 -0.76 -2.16 -3.23 -21.64
CGN-22930 X Japanese Long Green 1.55 4.34 5.72 38.29
CGN-22930 X Poinsette -0.78 -2.17 -2.49 -16.64
LC-1-1 X K-75 1.78 4.99 13.75 91.58
LC-1-1 X Japanese Long Green -0.56 -1.45 -8.18 -54.47
LC-1-1 X Poinsette -1.72 -3.54 -5.56 -37.11
LC-2-2 X K-75 0.30 0.79 0.80 5.28
LC-2-2 X Japanese Long Green 191 -5.32 -7.92 -52.94
LC-2-2 X Poinsette 1.61 457 7.12 47.65
LC-3-3 X K-75 -0.81 -2.36 -4.16 -27.71
LC-3-3 X Japanese Long Green -0.72 -1.99 -7.09 -47.37
LC-3-3 X Poinsette 1.53 4.36 11.25 75.08
LC-12-4 X K-75 -0.96 -2.75 -6.69 -44.51
LC-12-4 X Japanese Long Green -0.61 -1.71 -2.46 -16.57
LC-12-4 X Poinsette 1.58 4.47 9.15 61.08
LC-15-5 X K-75 -1.04 -3.05 -7.40 -49.18
LC-15-5 X Japanese Long Green -0.49 -1.28 -0.37 -2.54
LC-15-5 X Poinsette 1.53 4.33 7.77 51.72
LC-21-6 X K-75 1.52 4.19 3.68 24.77
LC-21-6 X Japanese Long Green -0.49 -1.35 1.28 8.52
LC-21-6 X Poinsette -1.02 -2.84 -4.96 -33.24
LC-25-7 X K-75 -1.12 -2.93 -7.43 -49.58
LC-25-7 X Japanese Long Green 1.56 4.27 14.09 94.02
LC-25-7 X Poinsette -0.43 -1.34 -6.65 -44.44
LC-28-8 X K-75 1.57 4.33 5.86 38.94
LC-28-8 X Japanese Long Green -0.13 -0.35 1.26 8.51
LC-28-8 X Poinsette -1.43 -3.97 712 -47.45
Gyne-5 X K-75 1.83 5.09 12.81 85.57
Gyne-5 X Japanese Long Green 0.01 0.04 -1.01 -6.80
Gyne-5 X Poinsette -1.85 -5.14 -11.80 -78.71
S.E. (9 0.19 0.69 1.22 8.13
S.E. ($-S) 0.27 0.98 1.72 11.50
C.D.00s(Sy) 0.37 1.36 2.39 15.94
C.D0.05(Si-S) 0.53 1.92 3.38 22.55

*Significant at 5% level of significance
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the parents with good x good GCA effects. Whileerty two hybrids were found
poor specific cross combinations due to their $icgmt negative SCA effects. Non-
significant SCA effects were revealed by nine aegssndicated that these were

average specific combiners for harvest duration.
4.2.2.9 Marketable yield per plot

Significant positive SCA effects were exhibiteddiyteen cross combinations,
which revealed that these were good specific cocossbinations for the trait under
study (Table 4.29). Among these, crosges CGN-19533 x K-75 (14.96), LC-25-7 x
Japanese Long Green (14.09), CGN-20953 x Poing28e31), LC-1-1 x K-75
(13.75) and Gyne-5 x K-75 (12.81) were the top foress combinations, which
involved the parents with good x good, averagearpgood x good, good x good
and good x good GCA effects, respectively. Sigaificnegative SCA effects were
observed for twenty four crosses, which indicateat these were poor specific cross
combinations. Remaining eight crosses due to timirsignificant SCA effects were

found as average specific cross combinations.
4.2.2.10 Marketable yield per hectare

Data pertaining to SCA effects for marketable yiplel hectare have been
presented in the table 4.29. Sixteen cross combmsaexhibited significant positive
SCA effects for vyield per hectare, hence designatsd good specific cross
combinations. The crosses, CGN-19533 x K-75 (99.£2)25-7 x Japanese Long
Green (94.02), CGN-20953 x Poinsette (92.10), LCXLK-75 (91.58) and Gyne-5 x
K-75 (85.52) were the top five cross combinatiomkich involved the parents with
good x good, average x poor, good x good, goapbod and good x good GCA
effects, respectively. On the other hand, twenty toybrids were found poor specific
cross combiners due to their significant negati@AXffects. Non-significant SCA
effects were exhibited by remaining eight crossedicated that these were average

specific combinations for the trait under study.
4.2.2.11 Total soluble solids

The estimation of specific combining ability effedor total soluble solids
revealed that nine hybrid combinations exhibiteghgicant positive values, which
indicated that these crosses were good specifgssaombiners (Table 4.30). Top five
cross combinationgiz., CGN-21585 x Japanese Long Green (0.25), 1IC«XK-75
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Table 4.30 Estimates of specific combining abilitfSCA) effects of crosses for
quality traits in cucumber

Crosses/Traits —» Total solubl lids B Cucurbitacin content
* otal soluble solids {B) (g/100g)
CGN-19533 X K-75 0.11 1.78
CGN-19533 X Japanese Long Green -0.02 ‘1.83
CGN-19533 X Poinsette -0.08 0.05
CGN-20256 X K-75 -0.07 3.27
CGN-20256 X Japanese Long Green 0.12 -4.23
CGN-20256 X Poinsette -0.05 0.95
CGN-20515 X K-75 0.10 1.09
CGN-20515 X Japanese Long Green -0.06 -0.16
CGN-20515 X Poinsette -0.04 -0.93
CGN-20953 X K-75 0.00 3.02
CGN-20953 X Japanese Long Green 0.13 -3.73
CGN-20953 X Poinsette -0.14 0.70
CGN-20969 X K-75 -0.01 1.48
CGN-20969 X Japanese Long Green 0.01 72.38
CGN-20969 X Poinsette 0.01 0.89
CGN-21585 X K-75 -0.27 2.98
CGN-21585 X Japanese Long Green 0.25 -4.88
CGN-21585 X Poinsette -0.03 1.89
CGN-22930 X K-75 -0.03 1.44
CGN-22930 X Japanese Long Green -0.00 ‘0.63
CGN-22930 X Poinsette 0.04 -0.81
LC-1-1 X K-75 0.21 -4.02
LC-1-1 X Japanese Long Green -0.36 4.90
LC-1-1 X Poinsette 0.15 -0.88
LC-2-2 X K-75 -0.10 -1.93
LC-2-2 X Japanese Long Green 0.10 4,55
LC-2-2 X Poinsette -0.01 -2.61
LC-3-3 X K-75 0.01 -1.09
LC-3-3 X Japanese Long Green -0.04 -2.65
LC-3-3 X Poinsette 0.02 3.74
LC-12-4 X K-75 -0.09 -2.24
LC-12-4 X Japanese Long Green 0.05 -2.81
LC-12-4 X Poinsette 0.03 5.05
LC-15-5 X K-75 -0.17 4.82
LC-15-5 X Japanese Long Green 0.07 -1.91
LC-15-5 X Poinsette 0.04 -2.91
LC-21-6 X K-75 -0.13 -1.09
LC-21-6 X Japanese Long Green 0.13 -1.97
LC-21-6 X Poinsette 0.00 3.01
LC-25-7 X K-75 0.02 -3.01
LC-25-7 X Japanese Long Green -0.04 4.60
LC-25-7 X Poinsette 0.02 -1.58
LC-28-8 X K-75 0.20 -5.44
LC-28-8 X Japanese Long Green -0.04 9.58
LC-28-8 X Poinsette -0.16 -4.13
Gyne-5 X K-75 0.08 -1.09
Gyne-5 X Japanese Long Green -0.28 3.51
Gyne-5 X Poinsette 0.20 -2.42
S.EE. (9 0.05 0.93
S.E. ($Sy) 0.08 1.31
C.D.0.05(Sy) 0.11 1.82
C.D(0.05(Sj-S) 0.16 2.57

*Significant at 5% level of significance
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(0.21), LC-28-8 x K-75 (0.20), Gyne-5 x Poinset®2Q) and LC-1-1 x Poinsette
(0.15) involved the parents with good x good, ge@Verage, good x average, good X
poor and good x poor GCA effects, respectively. @it forty eight hybrid
combinations, seven crosses exhibited significagative SCA effects indicated that
these were poor specific cross combinations. Ranwithirty two crosses due to
their non-significant SCA effects were found asrage specific cross combinations

for total soluble solids.
4.2.2.12 Cucurbitacin content

For this trait, significant negative SCA effectg aesirable. Out of forty eight
hybrid combinations, nineteen revealed signifiaaegative SCA effects as presented
in the table 4.30. Hence, these crosses were foamdgood specific cross
combinations. The cross combinations, LC-28-8 x XK{#5.44), CGN-21585 x
Japanese Long Green (-4.88), CGN-20256 x Japarwsg Green (-4.23), LC-28-8 x
Poinsette (-4.13) and LC-1-1 x K-75 (-4.02) were tbp five cross combinations,
which involved the parents with good x good, goagbxd, good x good, good X poor
and good x good GCA effects, respectively. Sigarficpositive SCA effects were
observed for thirteen crosses, which indicated thase were poor specific hybrid
combinations. Non-significant SCA effects were éxied by sixteen crosses and

were designated as average specific cross commsati
4.2.2.13 Fruit fly incidence

Out of forty eight hybrid combinations, sixteen wéound good specific cross
combinations due to their significant negative S€ffects (Table 4.31). The top five
cross combinationgiz. LC-1-1 x K-75 (-3.91), CGN-20953 x K-75 (-3.31), t15-5
x Poinsette (-3.12), LC-3-3 x Poinsette (-2.99) &2-2 x K-75 (-2.84) involved
the parents with good x good GCA effects, respebtivOn the other hand, fourteen
hybrids were found poor specific cross combiners thu their significant positive
SCA effects. Non-significant SCA effects were exieith by remaining eighteen
crosses, which indicated that these were averag@figpcross combinations for this

trait.
4.2.2.14 Severity of powdery mildew

Data regarding SCA effects for severity of powdemnyldew have been

presented in the table 4.31. Significant negatS€A effects were exhibited by
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Table 4.31 Estimates of specific combining abilitfSCA) effects of crosses for
economically important insect-pest and diseases aucumber

Crosses/Traits —» Severity of . .
. Severity of Severity of
* . Frwt fly poyvdery downy mildew angular leaf
incidence (%) mildew (%) spot (%)
(%)

CGN-19533 X K-75 -1.15 4.75 -5.49 3.52
CGN-19533 X Japanese Long Green -0.04 12.43 8.71 -1.15
CGN-19533 X Poinsette 1.19 2131 -3.21 -2.36
CGN-20256 X K-75 4.20 3.75 5.70 4.66
CGN-20256 X Japanese Long Green -2.46 -2.32 -4.21 -1.91
CGN-20256 X Poinsette -1.73 -1.43 -1.48 -2.75
CGN-20515 X K-75 -0.34 -1.99 -1.39 1.13
CGN-20515 X Japanese Long Green -1.54 2.68 3.88 0.58
CGN-20515 X Poinsette 1.89 -0.68 -2.48 -1.71
CGN-20953 X K-75 -3.31 -4.34 0.95 -5.40
CGN-20953 X Japanese Long Green 3.89 1.90 -0.22 2.58
CGN-20953 X Poinsette -0.58 2143 -0.72 2.81
CGN-20969 X K-75 1.90 2.97 4.26 1.26
CGN-20969 X Japanese Long Green 1.74 -2.30 -9.38 -3.41
CGN-20969 X Poinsette -0.16 -0.66 5.11 2.14
CGN-21585 X K-75 2.20 1.71 3.65 4.35
CGN-21585 X Japanese Long Green 0.53 -0.44 12.19 -2.22
CGN-21585 X Poinsette 274 -1.27 -1.46 -2.13
CGN-22930 X K-75 0.80 4.94 -2.47 -2.43
CGN-22930 X Japanese Long Green -2.73 -2.80 7.32 0.51
CGN-22930 X Poinsette 1.93 -2.14 -4.90 1.91
LC-1-1 X K-75 -3.91 -3.44 -2.44 -4.65
LC-1-1 X Japanese Long Green 2.79 2.23 0.97 3.96
LC-1-1 X Poinsette 1.12 1.20 1.47 0.69
LC-2-2 X K-75 -2.84 -1.90 2.56 0.21
LC-2-2 X Japanese Long Green 2.72 1.48 0.61 2.96
LC-2-2 X Poinsette 0.12 0.42 -3.18 -3.17
LC-3-3 X K-75 4.05 -3.25 -3.28 -2.91
LC-3-3 X Japanese Long Green -1.05 3.09 1.06 -0.25
LC-3-3 X Poinsette -2.99 0.15 2.22 3.17
LC-12-4 X K-75 -1.57 1.42 -0.03 0.40
LC-12-4 X Japanese Long Green -1.29 -2.93 1.91 -1.41
LC-12-4 X Poinsette 2.86 1.51 -1.88 1.01
LC-15-5 X K-75 0.73 -4.56 -0.72 1.17
LC-15-5 X Japanese Long Green 2.39 0.87 -4.30 0.69
LC-15-5 X Poinsette -3.12 3.69 5.02 -1.87
LC-21-6 X K-75 -0.15 1.73 -3.65 3.26
LC-21-6 X Japanese Long Green -0.77 -3.15 3.06 -2.68
LC-21-6 X Poinsette 0.92 1.41 0.59 -0.58
LC-25-7 X K-75 3.50 -2.25 2.89 -4.60
LC-25-7 X Japanese Long Green 172 2.16 -4.66 217
LC-25-7 X Poinsette -1.77 0.09 1.77 2.48
LC-28-8 X K-75 -1.51 -1.64 1.64 2.83
LC-28-8 X Japanese Long Green -0.18 0.43 -0.57 8-0.8
LC-28-8 X Poinsette 1.69 1.20 -1.07 -1.95
Gyne-5 X K-75 -2.59 2.10 -2.23 -2.83
Gyne-5 X Japanese Long Green 1.23 1.51 -1.98 0.51
Gyne-5 X Poinsette 1.36 -3.61 4.21 2.31
SE. (S 0.68 0.89 1.08 1.02
S.E. ($-S) 0.96 1.27 1.53 1.44
C.Dyo.0s(Sy) 1.34 1.76 2.12 2.01
C.D.0.05(Si-Sx) 1.89 2.48 2.99 2.84

*Significant at 5% level of significance
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sixteen cross combinations, indicated that theseewgood specific cross
combinations among the forty eight hybrids. Thessroombinations, LC-15-5 x K-
75(-4.56), CGN-20953 x K-75 (-4.34), Gyne-5 x Peites (-3.61), LC-1-1 x K-75 (-
3.44) and LC-3-3 x K-75 (-3.25) were the top fiwhds, which involved the parents
with good x poor, good x poor, average x good, goquor and good x poor GCA
effects, respectively. Thirteen crosses were dasigh as poor specific cross
combiners, due to their significant positive SCAeefs. While, remaining nineteen
hybrids due to their non-significant SCA effectsrevéound as average specific cross

combinations for severity of powdery mildew.
4.2.2.15 Severity of downy mildew

The estimates of specific combining ability effectsealed that fifteen crosses
exhibited significant negative values for seveitfydowny mildew, indicated that
these crosses were good specific cross combina(ibaBle 4.31). The top five
crossegiz., CGN-20969 x Japanese Long Green (-9.38), CGN-183835 (-5.49),
CGN-22930 x Poinsette (-4.90), LC-25-7 x Japanas®lGreen (-4.66) and LC-15-5
x Japanese Long Green (-4.30), involved the pamsitktsgood x poor, poor x good,
poor x good, good x poor and good x poor GCA effiectspectively. Significant
positive SCA effects were exhibited by thirteensses, indicated that these were
poor specific cross combinations. Non-significaf€@AS effects were revealed by

twenty crosses and were found average specific @@sbinations.
4.2.2.16 Severity of angular leaf spot

For severity of angular leaf spot, SCA effects hagen presented in the table
4.31. Out of forty eight hybrid combinations, teeh revealed significant negative
SCA effects and these crosses were designatedoaisspecific cross combinations.
The crossesyiz., CGN-20953 x K-75 (-5.40), LC-1-1 x K-75 (-4.65)Ct25-7 x K-75
(-4.60), CGN-20969 x Japanese Long Green (-3.4d)L&+2-2 x Poinsette (-3.17)
were the top five hybrids, which involved the pdsewith good x poor, good x poor,
good x poor, good x good and good x average GCéctff respectively. On the other
hand, fourteen crosses were found poor specifisscammbinations, due to their
significant positive SCA effects. Remaining twerdge hybrids due to their non-
significant SCA effects were found as average $igecioss combinations for this

trait.
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4.2.2.17 Seed germination

Out of forty eight hybrid combinations, eight wdoeind good specific cross
combinations due to their significant positive S€fects (Table 4.32). Among these
crosses, top five cross combinations were LC-1K-35 (5.66), LC-3-3 x Japanese
Long Green (3.74), CGN-20515 x K-75 (3.44), CGN-3®% Poinsette (3.25) and
CGN-20953 x Poinsette (2.81), which involved theepés with good x poor, good X
average, good x poor, average x good and good ® @GIOA effects, respectively.
Significant negative SCA effects were revealed éyes crosses, indicated that these
were poor specific cross combinations. Non-sigaificSCA effects were exhibited
by thirty three crosses and were found averageifgpeooss combinations for seed
germination.

4.2.2.18 Seed vigour index-I

Significant positive SCA effects were exhibitedddgven cross combinations,
which revealed that these were good specific cocossbinations for the trait under
study (Table 4.32). The crosses, LC-1-1 x K-75 (48 CGN-20953 x Poinsette
(396.66), LC-2-2 x Poinsette (340.15), LC-15-5 xrBette (261.42) and LC-3-3 x K-
75 (208.34), which involved the parents with goodood, good x average, good X
average, good x average and good x good GCA effexspectively were the top best
combinations for this trait. Eleven cross combioiasi were designated as poor
specific cross combiners, due to their significagigative SCA effects. While,
remaining twenty six hybrids due to their non-sigaint SCA effects were found
average specific cross combinations.

4.2.2.19 Seed vigour index-ll

Data pertaining to SCA effects for seed vigour mtldhave been presented in
the table 4.32. Out of forty eight hybrids, sigcéint positive SCA effects were
exhibited by eight crosses, indicated that these\geod specific cross combinations.
The top five crosses were LC-1-1 x K-75 (429.7X;-2-2 x Poinsette (347.22), LC-
3-3 x K-75 (290.82), LC-15-5 x Poinsette (279.18) £ GN-20953 x Japanese Long
Green (224.66), involved the parents with good adj@ood x average, good x good,
good x average and average x poor GCA effectseotisply for this character. On
the other hand, twelve crosses were found poorifspecoss combinations, due to
their significant negative SCA effects. Remainimgenty eight hybrids due to their
non-significant SCA effects were found as avergggei$ic cross combinations for the
trait under study.
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Table 4.32 Estimates of specific combining abilitfSCA) effects of crosses for
seed traits in cucumber

Crosses/Traits —# Seed germination  Seed vigour Seed vigour
* (%) index-I index-II
CGN-19533 X K-75 -1.55 120.60 10.25
CGN-19533 X Japanese Long Green -1.70 -88.65 -128.95
CGN-19533 X Poinsette 3.25 -31.95 118.70
CGN-20256 X K-75 -1.33 -4.31 -81.12
CGN-20256 X Japanese Long Green 2.52 194.36 -21.30
CGN-20256 X Poinsette -1.18 -190°04 102.42
CGN-20515 X K-75 3.44 91.84 56.26
CGN-20515 X Japanese Long Green -4.70 0.21 -113.44
CGN-20515 X Poinsette 1.25 -92.05 57.18
CGN-20953 X K-75 -3.66 -33.33 -232.22
CGN-20953 X Japanese Long Green 0.85 -363.32 224.66
CGN-20953 X Poinsette 2.81 396.66 7.55
CGN-20969 X K-75 2.77 105.46 105.74
CGN-20969 X Japanese Long Green -1.36 -186.69 -125.93
CGN-20969 X Poinsette -1.41 81.23 20.19
CGN-21585 X K-75 -0.55 -57.17 7.38
CGN-21585 X Japanese Long Green 1.96 -3.59 -25.32
CGN-21585 X Poinsette -1.41 60.76 17.93
CGN-22930 X K-75 -0.11 -66.61 -44.33
CGN-22930 X Japanese Long Green 0.74 180.02 190.15
CGN-22930 X Poinsette -0.63 -113.41 -145.81
LC-1-1 X K-75 5.66 435.15 429.71
LC-1-1 X Japanese Long Green -3.81 -240.87 -236.10
LC-1-1 X Poinsette -1.85 -194.27 -193.60
LC-2-2 X K-75 1.66 -176.84 -206.18
LC-2-2 X Japanese Long Green -1.47 -163.30 -141.03
LC-2-2 X Poinsette -0.18 340.15 347.22
LC-3-3 X K-75 -1.11 208.34 290.82
LC-3-3 X Japanese Long Green 3.74 172.64 106.07
LC-3-3 X Poinsette -2.63 -380.99 -396.89
LC-12-4 X K-75 -2.44 -242.50 -236.91
LC-12-4 X Japanese Long Green 1.07 96.27 79.74
LC-12-4 X Poinsette 1.36 14623 157.17
LC-15-5 X K-75 211 -228.04 -170.35
LC-15-5 X Japanese Long Green 1.41 -33.37 -108.83
LC-15-5 X Poinsette 0.70 26142 279.19
LC-21-6 X K-75 0.33 -139.41 -123.95
LC-21-6 X Japanese Long Green 0.18 36.59 28.89
LC-21-6 X Poinsette -0.52 102.82 95.05
LC-25-7 X K-75 -1.11 -142.10 -44.72
LC-25-7 X Japanese Long Green 0.74 192.83 61.29
LC-25-7 X Poinsette 0.36 -50.73 -16.57
LC-28-8 X K-75 -1.22 52.68 108.38
LC-28-8 X Japanese Long Green 2.29 155.62 113.70
LC-28-8 X Poinsette -1.07 -208.31 -222.09
Gyne-5 X K-75 1.33 76.26 131.23
Gyne-5 X Japanese Long Green -2.47 51.23 96.41
Gyne-5 X Poinsette 1.14 -127.50 -227.65
S.E. (S 1.06 74.24 65.27
S.E. ($-S) 1.50 104.99 92.30
C.D.00s(Sy) 2.08 145.51 127.93
C.D0.05(Sj-S) 2.94 205.78 180.92

*Significant at 5% level of significance
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4.3 GENE ACTION
4.3.1 Estimates of genetic components of variance

The mean sum of squares due to GCA and SCA wehdyhsggnificant for all
the traits under study, indicated the importancebath additive and non-additive
genetic components of variance (Appendix-Ill). Rert the mean sum of squares due
to GCA and SCA were used to estimate the variarfoesGCA and SCA,
respectively, based on which nature of gene ac(additive and dominance
components) has been worked out and presented talte 4.33.

A perusal of the data indicated that the estimafes® SCA were higher in
magnitude as compared ®@GCA (average) for all the traits under study., days to
first female flower appearance, node number beafinsg) female flower, days to
marketable maturity, fruit length and breadth, ager fruit weight, number of
marketable fruits per plant, harvest duration, d/iper plot and per hectare, total
soluble solids, cucurbitacin content, severity ofvdery mildew, downy mildew and
angular leaf spot, seed germination, seed vigodexfl and Il, except for fruit fly
incidence, thereby indicated the predominant rolenon-additive gene action

governed in these traits under study.

The results pertaining to analysis of variancecmmbining ability were also
confirmed from the study of additivesqg) and dominant d’s) components of
variance. In all the traits studied, where SCA aaces were higher than GCA values,
dominant components of variance’§) were also higher than the additive

componentsq®g), indicated the role of non-additive gene action.

Further, variance ratio was found less than onealiothe traitsviz., days to
first female flower appearance (0.96), node nunbearing first female flower (0.98),
days to marketable maturity (0.95), fruit length5® and breadth (0.57), average
fruit weight (0.30), number of marketable fruitsr ggant (0.96), harvest duration
(0.99), yield per plot (0.55) and per hectare (P.36tal soluble solids (0.59),
cucurbitacin content (0.35), severity of powderyden (0.79), downy mildew (0.97)
and angular leaf spot (0.70), seed germinatiorbfQ<eed vigour index-I (0.15) and Il
(0.31), except fruit fly incidence (6.39), for whidt was recorded higher than one.
Again it confirmed the role of non-additive gendi@e controlling almost all the

traits in cucumber under study.
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Table 4.33 Estimates of genetic components of vaniee for different horticultural and seed traits in cucumber

Experimental Results

Sr. o’ GCA o’ GCA o’ GCA ) ) ) 6°glo’s
Character . o SCA og o°S
No. (Lines) (Testers) (Average) (Variance Ratio)
1. Days to first female flower appearance 0.99 9.81 8.42 8.80 33.68 35.20 0.96
2. Node number bearing first female flower -0.01 83. 2.39 2.44 9.56 9.76 0.98
3. Days to marketable maturity 0.95 10.61 9.09 9.52 36.36 38.08 0.95
4, Fruit length (cm) 2.43 0.33 0.66 1.32 2.64 5.28 0.50
5. Fruit breadth (cm) -0.01 0.21 0.17 0.30 0.68 01.2 0.57
6. Average fruit weight (g) 702.53 61.29 162.53 8582 650.12 2131.84 0.30
7. Number of marketable fruits per plant -0.03 2.84 2.38 2.47 9.52 9.88 0.96
8. Harvest duration (days) -0.47 22.53 18.93 19.08 75.72 76.32 0.99
9. Marketable yield per plot (kg) 19.82 56.73 50.88 92.07 203.52 368.28 0.55
10. Marketable yield per hectare (q) 881.62 2524.06 2264.43 4092.58 9057.72 16370.32 0.55
11.  Total soluble solidSB) 0.049 0.005 0.013 0.022 0.05 0.09 0.59
12.  Cucurbitacin content (ug/100g) 15.01 3.51 5.33 15.04 21.32 60.16 0.35
13.  Fruit fly incidence (%) 2.38 52.26 44.38 6.95 77562 27.80 6.39
14.  Severity of powdery mildew (%) 6.25 7.25 7.09 998 28.36 35.96 0.79
15.  Severity of downy mildew (%) 8.01 21.10 19.04 9.71 76.16 78.84 0.97
16.  Severity of angular leaf spot 14.66 5.41 6.87 .819 27.48 39.24 0.70
17.  Seed germination (%) 3.70 3.96 3.92 6.06 15.68 24.24 0.65
18.  Seed vigour index- 21459.66 4346.86 7047.21 02350 28188.84  188094.00 0.15
19.  Seed vigour index-Il 24561.21 10259.58 12517.43 41010.21 50069.72 164040.84 0.31
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4.3.2 Proportional contribution of lines, testers ad their interactions (%)

Proportional contribution of lines, testers anctithinteractions has been
presented in the table 4.34. Contribution of lifeedifferent traits ranged from 10.28
(fruit fly incidence) to 72.74 (total soluble sddidper cent. The contribution of lines
was found higher than the individual contributioh testers and lines x testers
interactions for total soluble solids (72.74 %)jitfrlength (69.73 %), average fruit
weight (66.43 %), severity of angular leaf spot.§81%), cucurbitacin content (59.36
%), seed vigour index-Il (50.06 %), seed vigourexd (48.98 %), severity of
powdery mildew (43.99 %) and seed germination (83%). The range of the
proportional contribution of testers varied fromi4.(average fruit weight) to 79.23
(fruit fly incidence) per cent.

Table 4.34 Proportional contribution of lines, tesérs and their interactions to
sum of squares of the hybrids

Sr. % contribution of

No. Character Lines Testers  Lines x Testers
1. Days to first female flower appearance 22.95 662. 34.39

2. Node number bearing first female flower 17.68 486 35.84

3. Days to marketable maturity 22.43 42.98 34.59
4. Fruit length (cm) 69.73 7.10 23.17
5. Fruit breadth (cm) 19.94 35.07 44.99
6.  Average fruit weight (g) 66.43 5.14 28.43
7. Number of marketable fruits per plant 17.30 86.4 36.22

8. Harvest duration (days) 16.79 47.00 36.21
9. Marketable yield per plot (kg) 32.30 28.25 39.45
10. Marketable yield per hectare (q) 32.30 28.25 439
11. Total soluble solidSB) 72.74 6.66 20.60
12.  Cucurbitacin content (ug/1009) 59.36 9.36 31.28
13.  Fruit fly incidence (%) 10.28 79.23 10.49
14.  Severity of powdery mildew (%) 43.99 25.86 30.1
15.  Severity of downy mildew (%) 33.42 35.90 30.68
16.  Severity of angular leaf spot 61.54 14.62 23.84
17.  Seed germination (%) 43.51 22.42 34.07
18.  Seed vigour index-| 48.98 6.82 44.20
19. Seed vigour index-II 50.06 11.74 38.20
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The contribution of testers was found higher intffly incidence (79.23 %),
harvest duration (47.00 %), node number bearingt fiemale flower (46.48 %),
number of marketable fruits per plant (46.48 %)ysde marketable maturity (42.98
%), days to first female flower appearance (42.66a%@ severity of downy mildew
(35.90 %) as compared to individual contribution lofes and lines x testers

interactions.

The proportional contribution of lines x testereiractions ranged from 10.49
(fruit fly incidence) to 44.99 (fruit breadth) peent. The contribution of lines x
testers was found higher than the individual cbaotion of lines and testers
interactions for fruit breadth (44.99 %), yield palot (39.45 %) and per hectare
(39.45 %).

4.4 HETEROSIS STUDIES

The present study was carried out to find out thpegor heterotic cross
combinations in comparison to mid parent, betteepaand standard checks, KH-1
(Standard check-I) and Pusa Sanyog (Standard dRedlye heterotic response of all

the R hybrids for various traits under study has beestideed as below:
4.4.1 Days to first female flower appearance

Estimates of heterosis revealed significant difieess among the different
cross combinations for days to first female floppearance (Table 4.35). Heterosis
over mid parent, better parent, standard checldl standard check-Il ranged from
-12.71 (LC-1-1 x K-75) to 14.35 (CGN-20953 x Japmneong Green), -8.99 (LC-1-
1 x K-75) to 24.72 (CGN-20953 x Japanese Long QGredh77 (CGN-20953 x
Poinsette) to 25.95 (LC-21-6 x Japanese Long Grema) -8.83 (CGN-20953 x
Poinsette) to 23.18 (LC-21-6 x Japanese Long Gregmr) cent, respectively.
Significant negative average heterosis (mid parémerobeltiosis (better parent) and
standard heterosis over check-lI and check-1l wasrded in fourteen, ten, four and
seven hybrid combinations, respectively. In overthié crosses CGN-19533 x K-75
(-10.23, -3.64, -4.40 and -6.51), CGN-20953 x Petires (-7.79, -5.92, -6.77 and
-8.83), LC-1-1 x K-75 (-12.71, -8.99, -4.60 and7{®. and LC-2-2 x Poinsette (-8.96,
-7.28, -4.40 and -6.51) revealed significant negatvalues for all estimates of
heterosisviz., average heterosis, heterobeltiosis and standdedoses over both the

check cultivars.

112



Experimental Results

Table 4.35 Estimates of heterosis for days to firsfemale flower appearance in

cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard  Standard
parent parent Check-I Check-II
CGN-19533 X K-75 -10.23 -3.64 -4.40 -6.51
CGN-19533 X Japanese Long Green 4.47 13.88 12.98 10.49
CGN-19533 X Poinsette 3.74 577 4.94 2.63
CGN-20256 X K-75 7.54 12.21 17.46 14.87
CGN-20256 X Japanese Long Green 457 10.70 15.88 13.33
CGN-20256 X Poinsette 4.18 4.98 8.24 5.85
CGN-20515 X K-75 0.09 5.80 8.04 5.66
CGN-20515 X Japanese Long Green 0.98 8.38 10.67 8.23
CGN-20515 X Poinsette 1.77 2.26 4.42 2.12
CGN-20953 X K-75 -7.27 -0.40 -1.30 -3.48
CGN-20953 X Japanese Long Green 14.35 24.72 23.58 20.86
CGN-20953 X Poinsette -7.79 -5.97 -6.77 -8.83
CGN-20969 X K-75 1.26 7.85 8.57 6.18
CGN-20969 X Japanese Long Green 1.29 9.54 10.27 7.84
CGN-20969 X Poinsette 3.13 4.38 5.08 2.76
CGN-21585 X K-75 2.45 7.78 11.06 8.67
CGN-21585 X Japanese Long Green 6.07 13.28 16.73 14.16
CGN-21585 X Poinsette -4.00 -3.97 -1.05 -3.23
CGN-22930 X K-75 0.04 5.53 8.18 5.79
CGN-22930 X Japanese Long Green 0.93 8.09 10.80 8.36
CGN-22930 X Poinsette 3.36 3.66 6.26 3.97
LC-1-1 X K-75 -12.71 -8.99 -4.60 -6.70
LC-1-1 X Japanese Long Green -0.12 5.71 10.80 8.36
LC-1-1 X Poinsette 2.02 2.87 6.06 3.73
LC-2-2 X K-75 -6.86 -3.88 2.77 0.50
LC-2-2 X Japanese Long Green 7.88 13.01 20.82 18.16
LC-2-2 X Poinsette -8.96 -7.28 -4.40 -6.51
LC-3-3 X K-75 -0.77 0.72 11.26 8.81
LC-3-3 X Japanese Long Green 6.89 10.08 21.61 18.93
LC-3-3 X Poinsette -5.11 -1.72 1.32 -0.91
LC-12-4 X K-75 -0.05 1.86 15.88 13.33
LC-12-4 X Japanese Long Green 4.43 4.89 22.79 20.09
LC-12-4 X Poinsette -5.84 1.02 4.15 1.85
LC-15-5 X K-75 5.06 8.01 16.33 13.77
LC-15-5 X Japanese Long Green 6.15 10.76 19.30 16.67
LC-15-5 X Poinsette -3.06 -0.90 2.17 -0.08
LC-21-6 X K-75 -7.73 -3.94 9.28 6.88
LC-21-6 X Japanese Long Green 4.88 7.59 25.95 23.18
LC-21-6 X Poinsette 2.86 12.84 16.33 13.77
LC-25-7 X K-75 -3.18 -3.13 10.21 7.78
LC-25-7 X Japanese Long Green 3.71 -2.38 11.20 8.75
LC-25-7 X Poinsette -1.28 3.89 7.11 4.75
LC-28-8 X K-75 -6.60 -6.60 6.26 3.97
LC-28-8 X Japanese Long Green 5.64 7.17 21.97 19.24
LC-28-8 X Poinsette 5.34 10.79 14.22 11.71
Gyne-5 X K-75 -9.03 -3.87 -1.78 -3.94
Gyne-5 X Japanese Long Green 3.42 10.96 13.37 10.88
Gyne-5 X Poinsette 6.23 6.71 9.03 6.63

"Significant at 5% level of significance
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4.4.2 Node number bearing first female flower

Significant differences were observed among therilybombinations for
different estimates of heterosis for this trait l§lea4.36). It was ranged from -50.00
(LC-1-1 x K-75) to 67.86 (CGN-20953 x Japanese L@mgen), -37.87 (LC-1-1 x K-
75) to 204.02 (CGN-20953 x Japanese Long GreeB)364(CGN-20953 x Poinsette)
to 127.18 (LC-21-6 x Japanese Long Green) and 6482 N-20953 x Poinsette) to
103.53 (LC-21-6 x Japanese Long Green) per ceerdss over mid parent, better
parent, standard check-lI and standard check-lpeawely. In overall, twelve, six,
six and eight hybrid combinations resulted in digant negative heterosis for this
trait over the mid parent, better parent, standardck-l and standard check-II,
respectively. Among all crosses, CGN-21585 x Paiaqel7.88, -17.88, -22.82 and
-30.86), LC-1-1 x K-75 (-50.00, -37.87, -34.65 antl.45), LC-2-2 x Poinsette
(-37.41, -30.02, -34.23 and -41.08) and Gyne-5 X5K{40.68, -18.03, -27.39 and
-34.94) exhibited significant negative estimatesheterosis for average heterosis,

heterobeltiosis and standard heterosis over KHellRarsa Sanyog.
4.4.3 Days to marketable maturity

Heterotic response for days to marketable matwatyed significantly among
the different cross combinations (Table 4.37). Hetis over mid parent, better
parent, standard check-I and standard check-llegufiggm -11.58 (LC-1-1 x K-75) to
13.57 (CGN-20953 x Japanese Long Green), -8.341{1Cx K-75) to 22.43 (CGN-
20953 x Japanese Long Green), -6.19 (CGN-2@93G@insette) to 23.49 (LC-21-6
x Japanese Long Green) and -8.38 (CGN-20953 x €w@)sto 20.61 (LC-21-6 x
Japanese Long Green) per cent, respectively. igntfnegative heterosis over the
mid parent, better parent, standard check-l anddatal check-Il was recorded in
fifteen, ten, four and seven hybrid combinatiorspectively for days to marketable
maturity. Out of forty eight hybrid combinationsgsificant negative values for all
the estimates of heterosix., average heterosis, heterobeltiosis and standaedoses
over both the checks were recorded by the crosdic@ations CGN-19533 x K-75
(-8.15, -2.34, -3.00 and -5.26), CGN-20953 x Pdiesg6.98, -5.38, -6.19 and -8.38),
LC-1-1 x K-75 (-11.58, -8.34, -4.43 and -6.66) &@2-2 x Poinsette (-7.95, -6.42,
-4.03 and -6.26).
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Table 4.36 Estimates of heterosis for node numberehring first female flower in

cucumber
Per cent increase/decrease over

Cross combination(s) Mid Better Standard  Standard

parent parent Check-I Check-II
CGN-19533 X K-75 -43.64 -10.66 -35.68 -42.38
CGN-19533 X Japanese Long Green 40.70 142.07 74.27 56.13
CGN-19533 X Poinsette 47.50 70.03 22.41 9.67
CGN-20256 X K-75 39.35 74.60 81.12 62.27
CGN-20256 X Japanese Long Green 22.20 64.60 70.75 52.97
CGN-20256 X Poinsette 34.31 41.28 32.78 18.96
CGN-20515 X K-75 8.14 49.41 32.37 18.59
CGN-20515 X Japanese Long Green 4.87 56.44 38.59 24.16
CGN-20515 X Poinsette 29.55 33.49 18.26 5.95
CGN-20953 X K-75 -10.41 49.23 0.00 -10.41
CGN-20953 X Japanese Long Green 67.86 204.02 103.73 82.53
CGN-20953 X Poinsette -29.64 -15.48 -43.36 -49.26
CGN-20969 X K-75 13.68 67.44 34.44 20.45
CGN-20969 X Japanese Long Green 10.53 76.23 41.49 26.77
CGN-20969 X Poinsette 39.76 51.68 21.78 9.11
CGN-21585 X K-75 19.73 59.38 49.79 34.20
CGN-21585 X Japanese Long Green 33.54 91.61 80.08 61.34
CGN-21585 X Poinsette -17.88 -17.88 -22.82 -30.86
CGN-22930 X K-75 8.63 47.27 34.44 20.45
CGN-22930 X Japanese Long Green 5.36 54.09 40.66 26.02
CGN-22930 X Poinsette 29.23 31.14 19.71 7.25
LC-1-1 X K-75 -50.00 -37.87 -34.65 -41.45
LC-1-1 X Japanese Long Green 17.87 57.40 65.56 48.33
LC-1-1 X Poinsette 12.08 18.76 11.62 0.00
LC-2-2 X K-75 -23.53 -10.36 4.15 -6.69
LC-2-2 X Japanese Long Green 43.28 80.00 109.13 87.36
LC-2-2 X Poinsette -37.41 -30.02 -34.23 -41.08
LC-3-3 X K-75 4.32 11.67 52.90 36.99
LC-3-3 X Japanese Long Green 31.12 49.70 104.98 83.64
LC-3-3 X Poinsette -21.29 -3.31 -9.13 -18.59
LC-12-4 X K-75 -0.80 7.57 68.05 50.56
LC-12-4 X Japanese Long Green 19.05 21.37 113.28 91.08
LC-12-4 X Poinsette -27.53 6.62 0.21 -10.22
LC-15-5 X K-75 11.19 26.92 54.56 38.48
LC-15-5 X Japanese Long Green 30.68 59.63 94.40 74.16
LC-15-5 X Poinsette -19.23 -7.28 -12.86 -21.93
LC-21-6 X K-75 -27.24 -15.94 31.33 17.66
LC-21-6 X Japanese Long Green 19.41 29.28 127.18 103.53
LC-21-6 X Poinsette 14.86 82.56 71.58 53.72
LC-25-7 X K-75 0.07 0.53 57.05 40.71
LC-25-7 X Japanese Long Green -6.04 -0.66 56.64 40.33
LC-25-7 X Poinsette 4.70 40.18 31.74 18.03
LC-28-8 X K-75 -24.30 -24.30 18.26 5.95
LC-28-8 X Japanese Long Green 24.75 32.54 107.05 85.50
LC-28-8 X Poinsette 31.84 75.50 64.94 47.77
Gyne-5 X K-75 -40.68 -18.03 -27.39 -34.94
Gyne-5 X Japanese Long Green 20.88 80.33 59.75 43.12
Gyne-5 X Poinsette 43.18 47.54 30.71 17.10

"Significant at 5% level of significance

115



Experimental Results

Table 4.37 Estimates of heterosis for days to martable maturity in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 -8.15 -2.34 -3.00 -5.26
CGN-19533 X Japanese Long Green 5.83 13.98 13.20 10.56
CGN-19533 X Poinsette 4.09 5.79 5.07 2.62
CGN-20256 X K-75 7.58 11.64 16.15 13.44
CGN-20256 X Japanese Long Green 4.48 9.79 14.22 11.56
CGN-20256 X Poinsette 457 5.32 8.02 5.50
CGN-20515 X K-75 0.72 5.70 7.62 5.11
CGN-20515 X Japanese Long Green 1.92 8.32 10.30 7.73
CGN-20515 X Poinsette 1.76 2.13 3.99 1.57
CGN-20953 X K-75 -6.36 -0.34 -1.19 -3.50
CGN-20953 X Japanese Long Green 13.57 22.43 21.39 18.56
CGN-20953 X Poinsette -6.98 -5.38 -6.19 -8.38
CGN-20969 X K-75 1.84 7.56 8.19 5.66
CGN-20969 X Japanese Long Green 1.77 8.87 9.50 6.95
CGN-20969 X Poinsette 3.73 4.75 5.36 2.90
CGN-21585 X K-75 2.68 7.31 10.13 7.56
CGN-21585 X Japanese Long Green 5.36 11.52 14.45 11.78
CGN-21585 X Poinsette -3.57 -3.49 -1.02 -3.33
CGN-22930 X K-75 0.72 5.51 7.79 5.28
CGN-22930 X Japanese Long Green 1.34 751 9.84 7.28
CGN-22930 X Poinsette 3.86 4.06 6.31 3.83
LC-1-1 X K-75 -11.58 -8.34 -4.43 -6.66
LC-1-1 X Japanese Long Green 0.57 5.56 10.06 7.50
LC-1-1 X Poinsette 1.43 2.28 4.90 2.45
LC-2-2 X K-75 -5.22 -2.58 3.24 0.83
LC-2-2 X Japanese Long Green 7.63 12.02 18.71 15.94
LC-2-2 X Poinsette -7.95 -6.42 -4.03 -6.26
LC-3-3 X K-75 -0.21 1.09 10.23 7.66
LC-3-3 X Japanese Long Green 6.81 9.54 19.44 16.66
LC-3-3 X Poinsette -4.08 -1.05 1.48 -0.88
LC-12-4 X K-75 0.49 2.18 14.33 11.66
LC-12-4 X Japanese Long Green 4.84 5.31 20.71 17.89
LC-12-4 X Poinsette -4.28 1.83 4.43 2.00
LC-15-5 X K-75 4.21 6.71 13.93 11.28
LC-15-5 X Japanese Long Green 5.35 9.22 16.61 13.89
LC-15-5 X Poinsette -2.83 -0.83 1.71 -0.67
LC-21-6 X K-75 -6.57 -3.20 8.31 5.78
LC-21-6 X Japanese Long Green 5.29 7.74 23.49 20.61
LC-21-6 X Poinsette 2.67 11.38 14.22 11.56
LC-25-7 X K-75 -2.34 -2.29 9.33 6.78
LC-25-7 X Japanese Long Green -2.81 -1.68 10.13 7.56
LC-25-7 X Poinsette -0.59 3.99 6.65 4.16
LC-28-8 X K-75 -5.38 -5.38 5.87 3.40
LC-28-8 X Japanese Long Green 5.97 7.21 19.96 17.16
LC-28-8 X Poinsette 551 10.31 13.13 10.49
Gyne-5 X K-75 -8.15 -3.59 -1.88 -4.16
Gyne-5 X Japanese Long Green 3.46 9.99 11.94 9.33
Gyne-5 X Poinsette 5.46 5.87 7.74 5.23

"Significant at 5% level of significance
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4.4.4 Fruit length

Estimation of heterosis for fruit length revealégh#icant differences among
the different hybrid combinations (Table 4.38).was ranged from -11.50 (CGN-
20953 x Japanese Long Green) to 37.14 (Gyne-5 %)K-B1.73 (CGN-20256 x
Japanese Long Green) to 34.75 (Gyne-5 x K-75)0-4CGN-20969 x Poinsette) to
58.40 (LC-25-7 x Japanese Long Green) and -21.82N@0969 x Poinsette) to
29.95 (LC-25-7 x Japanese Long Green) per cenrdseseover mid parent, better
parent, standard check-1 and standard check-Ipeatsely. In overall, twenty eight,
sixteen, thirty nine and nine cross combinatioveaéed significant positive heterosis
for fruit length over the mid parent, better parestandard check-l and standard
check-l1, respectively. In overall, three crosses CGN-19533 x K-75 (29.32, 19.02,
41.02 and 15.69), LC-1-1 x K-75 (32.97, 24.37, 42aBd 16.75) and Gyne-5 x K-75
(37.14, 34.75, 39.09 and 14.10) revealed signifigamsitive values for all the
estimates of heterosigz., average heterosis, heterobeltiosis and standastolses

over both the checks KH-1 and Pusa Sanyog.
4.4.5 Fruit breadth

Significant variations were observed among the sroembinations for
different estimates of heterosis for the trait unsteidy (Table 4.39). Heterosis over
mid parent, better parent, standard check-I anadatal check-1l ranged from -18.48
(LC-21-6 x Poinsette) to 38.34 (CGN-20515 x Japanamg Green), -26.92 (CGN-
20969 x Japanese Long Green) to 14.69 (LC-1-1 x5K-733.40 (CGN-20969 x
Japanese Long Green and CGN-20256 x Japanese lterg)G@o 17.55 (CGN-20515
x Japanese Long Green) and -33.77 (CGN-20969 xné@apd.ong Green and CGN-
20256 x Japanese Long Green) to 16.89 (CGN-2051a8panese Long Green) per
cent, respectively. Significant positive heterosi®r the mid parent, better parent,
standard check-I and standard check-Il was recoirdédenty three, eleven, six and
four hybrid combinations, respectively for fruiteladth. Among all crosses, CGN-
20515 x Japanese Long Green (38.44, 11.25, 17%3&89), LC-1-1 x K-75 (15.50,
14.69, 7.55 and 6.94) and LC-15-5 x Poinsette @031, 10.75 and 10.13)
exhibited significant positive estimates of hetesodor average heterosis,

heterobeltiosis and standard heterosis over betlkhbcks.
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Table 4.38 Estimates of heterosis for fruit lengitin cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 29.32 19.02 41.02 15.69
CGN-19533 X Japanese Long Green -8.06 -19.03 26.01 3.38
CGN-19533 X Poinsette 14.27 5.98 25.56 3.01
CGN-20256 X K-75 18.32 5.82 5.41 -13.52
CGN-20256 X Japanese Long Green 9.27 -31.73 6.25 -12.84
CGN-20256 X Poinsette 7.91 -4.20 -2.96 -20.39
CGN-20515 X K-75 16.56 13.77 13.33 -7.03
CGN-20515 X Japanese Long Green -11.41 -28.71 10.95 -8.98
CGN-20515 X Poinsette 9.65 6.17 7.53 -11.78
CGN-20953 X K-75 18.02 5.04 34.13 10.04
CGN-20953 X Japanese Long Green -11.50 -19.45 25.37 2.85
CGN-20953 X Poinsette 21.65 9.08 39.28 14.26
CGN-20969 X K-75 -1.01 -1.55 -1.93 -19.55
CGN-20969 X Japanese Long Green -11.33 -27.60 12.69 -7.55
CGN-20969 X Poinsette -4.61 -5.91 -4.70 -21.82
CGN-21585 X K-75 18.03 17.65 17.19 -3.86
CGN-21585 X Japanese Long Green -7.08 -24.00 18.29 -2.96
CGN-21585 X Poinsette 7.20 5.98 7.34 -11.94
CGN-22930 X K-75 13.66 1.68 28.33 5.28
CGN-22930 X Japanese Long Green -7.56 -16.30 30.26 6.87
CGN-22930 X Poinsette 11.57 0.51 26.85 4.07
LC-1-1 X K-75 32.97 24.37 42.31 16.75
LC-1-1 X Japanese Long Green -5.91 -18.37 27.04 4.23
LC-1-1 X Poinsette 20.42 13.51 29.88 6.55
LC-2-2 X K-75 18.90 18.03 19.32 2.11
LC-2-2 X Japanese Long Green -1.03 -18.37 27.04 4.23
LC-2-2 X Poinsette 17.53 17.42 18.93 -2.43
LC-3-3 X K-75 22.75 16.48 29.23 6.02
LC-3-3 X Japanese Long Green -11.45 -24.16 18.03 -3.17
LC-3-3 X Poinsette 21.18 15.90 28.59 5.49
LC-12-4 X K-75 12.32 10.12 14.17 -6.34
LC-12-4 X Japanese Long Green -4.30 -20.27 24.08 1.80
LC-12-4 X Poinsette 14.36 13.04 17.19 -3.86
LC-15-5 X K-75 16.80 8.95 25.37 2.85
LC-15-5 X Japanese Long Green -0.10 -13.12 35.22 10.94
LC-15-5 X Poinsette 8.15 1.68 17.00 -4.01
LC-21-6 X K-75 -1.18 -5.01 2.58 -15.85
LC-21-6 X Japanese Long Green -10.11 -23.87 18.48 -2.80
LC-21-6 X Poinsette -0.92 -4.00 3.67 -14.95
LC-25-7 X K-75 9.79 -6.38 32.20 8.45
LC-25-7 X Japanese Long Green 6.72 1.78 58.40 29.95
LC-25-7 X Poinsette -3.35 -17.01 17.19 -3.86
LC-28-8 X K-75 14.47 7.83 21.51 -0.32
LC-28-8 X Japanese Long Green 0.79 -13.12 35.22 10.94
LC-28-8 X Poinsette 12.55 6.86 20.41 -1.22
Gyne-5 X K-75 37.14 34.75 39.09 14.10
Gyne-5 X Japanese Long Green 0.35 -16.55 29.88 6.55
Gyne-5 X Poinsette 18.83 17.72 21.51 -0.32

"Significant at 5% level of significance
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Table 4.39 Estimates of heterosis for fruit breaith in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 16.53 10.66 3.77 3.19
CGN-19533 X Japanese Long Green 15.12 1.34 -14.53 -15.01
CGN-19533 X Poinsette -4.86 -11.54 -13.21 -13.70
CGN-20256 X K-75 9.00 6.04 -0.57 -1.13
CGN-20256 X Japanese Long Green -12.84 -24.89 -33.40 -33.77
CGN-20256 X Poinsette -4.44 -9.04 -10.75 -11.26
CGN-20515 X K-75 9.74 -14.82 -10.00 -10.51
CGN-20515 X Japanese Long Green 38.44 11.25 17.55 16.89
CGN-20515 X Poinsette 6.11 2.32 8.11 7.50
CGN-20953 X K-75 24.44 12.68 5.66 5.07
CGN-20953 X Japanese Long Green -1.21 -8.93 -30.75 -31.14
CGN-20953 X Poinsette 14.19 1.35 -0.57 -1.13
CGN-20969 X K-75 5.10 3.62 -2.83 -3.38
CGN-20969 X Japanese Long Green -14.22 -26.92 -33.40 -33.77
CGN-20969 X Poinsette -2.89 -6.35 -8.17 -8.63
CGN-21585 X K-75 -4.26 -9.46 -15.09 -15.57
CGN-21585 X Japanese Long Green 14.18 0.90 -15.66 -16.14
CGN-21585 X Poinsette 3.84 -3.85 -5.66 -6.19
CGN-22930 X K-75 16.88 8.65 1.89 1.31
CGN-22930 X Japanese Long Green -6.91 -16.39 -32.64 -33.02
CGN-22930 X Poinsette -2.85 -11.54 -13.21 -13.70
LC-1-1 X K-75 15.50 14.69 7.55 6.94
LC-1-1 X Japanese Long Green -3.61 -18.37 -24.53 -24.95
LC-1-1 X Poinsette 3.56 0.58 -1.32 -1.88
LC-2-2 X K-75 11.27 9.80 5.66 5.07
LC-2-2 X Japanese Long Green 1.88 -15.10 -18.30 -18.76
LC-2-2 X Poinsette -8.16 -9.04 -10.75 -11.26
LC-3-3 X K-75 6.87 6.44 -0.19 -0.75
LC-3-3 X Japanese Long Green -5.64 -20.28 -25.85 -26.27
LC-3-3 X Poinsette 6.22 3.46 1.51 0.94
LC-12-4 X K-75 9.00 6.04 -0.57 -1.13
LC-12-4 X Japanese Long Green -2.96 -16.38 -25.85 -26.27
LC-12-4 X Poinsette 9.09 3.85 1.89 1.31
LC-15-5 X K-75 -11.30 -15.36 -12.64 -13.13
LC-15-5 X Japanese Long Green 8.91 -11.70 -8.87 -9.38
LC-15-5 X Poinsette 10.03 7.31 10.75 10.13
LC-21-6 X K-75 4.60 3.98 -1.32 -1.88
LC-21-6 X Japanese Long Green -0.36 -16.50 -20.75 -21.20
LC-21-6 X Poinsette -18.48 -19.81 -21.32 -21.76
LC-25-7 X K-75 1.43 -7.44 -13.21 -13.70
LC-25-7 X Japanese Long Green 12.00 2.44 -20.75 -21.20
LC-25-7 X Poinsette -5.38 -15.38 -16.98 -17.45
LC-28-8 X K-75 9.19 4.02 -2.45 -3.00
LC-28-8 X Japanese Long Green 6.33 -6.67 -20.75 -21.20
LC-28-8 X Poinsette -15.46 -21.15 -22.64 -23.08
Gyne-5 X K-75 9.15 8.05 1.32 0.75
Gyne-5 X Japanese Long Green 21.64 3.29 -5.09 -5.63
Gyne-5 X Poinsette -10.63 -13.46 -15.09 -15.57

"Significant at 5% level of significance
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4.4.6 Average fruit weight

Average fruit weight revealed significant differesc among all cross
combinations for different estimates of heterodiable 4.40). It was ranged from
-16.77 (CGN-20969 x Japanese Long Green) to 46@Md-5 x K-75), -36.73
(CGN-20256 x Japanese Long Green) to 43.83 (Gyxn&&5), -15.67 (CGN-20969
X Poinsette) to 45.41 (LC-25-7 x Japanese Long i§raad -27.96 (CGN-20969 x
Poinsette) to 24.22 (LC-25-7 x Japanese Long Grpen)cent heterosis over mid
parent, better parent, standard check-1 and stdrataack-II, respectively. In overall,
twenty seven, nineteen, twenty seven and six hytmmdbinations revealed significant
positive heterosis for average fruit weight oves thid parent, better parent, standard
check-l1 and standard check-1l, respectively. Sigaift positive values for all the
estimates heterosigz., average heterosis, heterobeltiosis and standaeddses over
both the checks were recorded by the five crossbhamationsviz., CGN-19533 x K-
75 (39.41, 28.68, 36.05 and 16.22), CGN-20953 x5K(28.38, 15.27, 29.59 and
10.70), CGN-20953 x Poinsette (29.33, 18.05, 3amd 13.37), LC-1-1 x K-75
(43.13, 32.89, 38.73 and 18.51) and Gyne-5 x K4B629, 43.83, 33.15 and 13.75).

4.4.7 Number of fruits per plant

Estimates of heterosis revealed significant vameti among the different
hybrid combinations for number of fruits per pldmtable 4.41). Heterosis over mid
parent, better parent, standard check-l and stdrataack-Il ranged from -27.74 (LC-
2-2 x Japanese Long Green) to 77.13 (CGN-19533 #bK--36.74 (LC-2-2 x
Japanese Long Green) to 68.03 (CGN-19533 x K-&),53 (LC-21-6 x Japanese
Long Green) to 15.12 (CGN-20953 x Poinsette) artl2:b (LC-21-6 x Japanese
Long Green) to 25.05 (CGN-20953 x Poinsette) pert,ceespectively. Significant
positive heterosis over the mid parent, better gartandard check-I and standard
check-1l was recorded in thirty one, twenty foux and eight hybrid combinations,
respectively for number of fruits per plant. In sl CGN-19533 x K-75 (77.13,
68.03, 14.16 and 24.01), CGN-20953 x Poinsette94742.70, 15.12 and 25.05)
CGN-21585 x Poinsette (40.12, 33.81, 7.94 and }7126-1-1 x K-75 (51.94, 38.47,
14.35 and 24.22), LC-2-2 x Poinsette (44.35, 4018368 and 23.49) and Gyne-5 x
K-75 (48.00, 34.60, 11.67 and 21.31) revealed Baamt positive values for all the
respective estimates of heterosis., average heterosis (mid parent), heterobeltiosis
(better parent) and standard heterosis (checkvatdti KH-1 and Pusa Sanyog).

120



Experimental Results

Table 4.40 Estimates of heterosis for average fittweight in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 39.41 28.68 36.05 16.22
CGN-19533 X Japanese Long Green -5.93 -16.71 14.24 -2.41
CGN-19533 X Poinsette 14.87 7.80 13.98 -2.63
CGN-20256 X K-75 25.56 8.97 -2.52 -16.72
CGN-20256 X Japanese Long Green -14.50 -36.73 -13.27 -25.87
CGN-20256 X Poinsette 7.45 -8.17 -14.78 -27.20
CGN-20515 X K-75 14.88 14.45 2.38 -12.54
CGN-20515 X Japanese Long Green -2.86 -19.99 9.74 -6.25
CGN-20515 X Poinsette 13.26 10.81 2.83 -12.15
CGN-20953 X K-75 28.38 15.27 29.59 10.70
CGN-20953 X Japanese Long Green -13.84 -21.62 7.51 -8.15
CGN-20953 X Poinsette 29.33 18.05 32.71 13.37
CGN-20969 X K-75 1.35 0.21 -10.36 -23.42
CGN-20969 X Japanese Long Green -16.77 -31.86 -6.53 -20.15
CGN-20969 X Poinsette -6.43 -9.13 -15.67 -27.96
CGN-21585 X K-75 19.78 16.95 4.62 -10.63
CGN-21585 X Japanese Long Green -5.11 -23.08 5.51 -9.87
CGN-21585 X Poinsette 9.77 5.28 -2.30 -16.54
CGN-22930 X K-75 21.10 8.73 22.23 4.42
CGN-22930 X Japanese Long Green -9.85 -17.98 12.50 -3.90
CGN-22930 X Poinsette 12.38 2.58 15.32 -1.49
LC-1-1 X K-75 43.13 32.89 38.73 18.51
LC-1-1 X Japanese Long Green -7.66 -18.69 11.53 -4.73
LC-1-1 X Poinsette 24.42 17.51 22.67 4.80
LC-2-2 X K-75 25.94 24.26 14.20 -2.44
LC-2-2 X Japanese Long Green -0.68 -17.07 13.75 -2.82
LC-2-2 X Poinsette 16.90 16.34 7.96 777
LC-3-3 X K-75 28.51 21.14 22.41 457
LC-3-3 X Japanese Long Green -14.60 -25.84 1.72 -13.11
LC-3-3 X Poinsette 26.22 21.07 22.34 451
LC-12-4 X K-75 17.58 16.01 6.62 -8.92
LC-12-4 X Japanese Long Green -5.74 -21.29 7.96 -7.77
LC-12-4 X Poinsette 19.79 19.27 10.63 -5.49
LC-15-5 X K-75 14.95 4.71 13.98 -2.63
LC-15-5 X Japanese Long Green 2.09 -8.45 25.57 7.27
LC-15-5 X Poinsette 12.60 4.30 13.53 -3.01
LC-21-6 X K-75 0.35 -4.30 -5.64 -19.39
LC-21-6 X Japanese Long Green -11.82 -24.22 3.95 -11.20
LC-21-6 X Poinsette -7.69 -10.40 -11.66 -24.54
LC-25-7 X K-75 11.75 -4.74 20.89 3.27
LC-25-7 X Japanese Long Green 10.13 6.01 45.41 24.27
LC-25-7 X Poinsette -5.38 -18.10 3.95 -11.20
LC-28-8 X K-75 19.90 13.61 13.53 -3.01
LC-28-8 X Japanese Long Green 2.35 -11.54 21.34 3.65
LC-28-8 X Poinsette 9.25 5.35 5.28 -10.06
Gyne-5 X K-75 46.29 43.83 33.15 13.75
Gyne-5 X Japanese Long Green 5.63 -11.54 21.34 3.65
Gyne-5 X Poinsette 17.68 17.54 9.07 -6.82

"Significant at 5% level of significance
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Table 4.41 Estimates of heterosis for number of mketable fruits per plant in

cucumber
Per cent increase/decrease over
Cross combination(s) Mid Better Standard  Standard
parent parent Check-I Check-II
CGN-19533 X K-75 77.13 68.03 14.16 24.01
CGN-19533 X Japanese Long Green 6.45 3.61 -36.84 -31.39
CGN-19533 X Poinsette 23.92 8.78 -12.25 -4.68
CGN-20256 X K-75 -15.77 -20.18 -39.43 -34.20
CGN-20256 X Japanese Long Green -1.43 -13.24 -34.16 -28.48
CGN-20256 X Poinsette 7.21 4.03 -16.08 -8.84
CGN-20515 X K-75 10.57 0.93 -16.94 -9.77
CGN-20515 X Japanese Long Green 15.24 -1.98 -19.33 -12.37
CGN-20515 X Poinsette 10.63 9.53 -9.86 -2.08
CGN-20953 X K-75 33.56 27.33 -4.59 3.64
CGN-20953 X Japanese Long Green -25.40 -33.97 -50.53 -46.26
CGN-20953 X Poinsette 47.97 42.70 15.12 25.05
CGN-20969 X K-75 21.54 20.42 -18.18 -11.12
CGN-20969 X Japanese Long Green 27.38 18.79 -20.77 -13.93
CGN-20969 X Poinsette 19.48 9.13 -11.96 -4.37
CGN-21585 X K-75 4.54 0.65 -26.12 -19.75
CGN-21585 X Japanese Long Green -8.47 -18.25 -40.00 -34.82
CGN-21585 X Poinsette 40.12 33.81 7.94 17.26
CGN-22930 X K-75 30.84 20.70 -17.99 -10.91
CGN-22930 X Japanese Long Green 37.16 36.87 -21.05 -14.24
CGN-22930 X Poinsette 27.23 8.90 -12.15 -4.57
LC-1-1 X K-75 51.94 38.47 14.35 24.27
LC-1-1 X Japanese Long Green -4.77 -19.12 -33.21 -27.44
LC-1-1 X Poinsette 12.31 11.01 -8.33 -0.42
LC-2-2 X K-75 31.26 23.66 -4.98 3.22
LC-2-2 X Japanese Long Green -27.74 -36.74 -51.39 -47.19
LC-2-2 X Poinsette 44.35 40.93 13.68 23.49
LC-3-3 X K-75 8.68 8.45 -26.32 -19.96
LC-3-3 X Japanese Long Green -20.92 -26.73 -50.43 -46.15
LC-3-3 X Poinsette 38.45 27.28 2.68 11.54
LC-12-4 X K-75 22.12 -2.82 -33.97 -28.27
LC-12-4 X Japanese Long Green -9.68 -23.38 -55.79 -51.98
LC-12-4 X Poinsette 59.94 19.81 -3.35 4.99
LC-15-5 X K-75 6.07 5.12 -27.27 -21.00
LC-15-5 X Japanese Long Green -15.99 -22.96 -46.70 -42.10
LC-15-5 X Poinsette 38.57 28.71 3.83 12.79
LC-21-6 X K-75 59.52 22.11 -17.03 -9.88
LC-21-6 X Japanese Long Green -17.96 -33.33 -61.53 -58.21
LC-21-6 X Poinsette 10.98 -19.69 -35.22 -29.63
LC-25-7 X K-75 11.28 4.23 -29.19 -23.08
LC-25-7 X Japanese Long Green 21.83 20.16 -28.71 -22.56
LC-25-7 X Poinsette 19.21 3.44 -16.56 -9.36
LC-28-8 X K-75 37.64 32.11 -10.24 -2.49
LC-28-8 X Japanese Long Green -19.59 -22.66 -51.67 -47.51
LC-28-8 X Poinsette -6.02 -16.61 -32.73 -26.92
Gyne-5 X K-75 48.00 34.60 11.67 21.31
Gyne-5 X Japanese Long Green -2.04 -16.96 -31.10 -25.16
Gyne-5 X Poinsette 0.94 -0.46 -17.42 -10.29

"Significant at 5% level of significance
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4.4.8 Harvest duration

Significant differences were recorded among theridylsombinations for
different estimates of heterosis for this traitl§lea4.42). It was ranged from -27.27
(LC-2-2 x Japanese Long Green) to 62.87 (CGN-196%375), -34.96 (LC-2-2 X
Japanese Long Green) to 52.47 (CGN-19533 x K-Ap,83 (LC-21-6 x Japanese
Long Green) to 13.73 (CGN-20953 x Poinsette) ar2l3% (LC-21-6 x Japanese
Long Green) to 22.59 (CGN-20953 x Poinsette) pet beterosis over mid parent,
better parent, standard check-l1 and standard checkspectively. Among all the
hybrid combinations, twenty seven, twenty one, @nd eight cross combinations
revealed significant positive heterosis for thiaretter over mid parent, better parent,
standard check-l1 and standard check-Il, respegtiv@ix cross combinationsiz.,
CGN-19533 x K-75 (62.87, 52.47, 12.86 and 21.683Nc20953 x Poinsette (42.37,
37.88, 13.73 and 22.59), CGN-21585 x Poinsetted®39.99, 7.22 and 15.57), LC-
1-1 x K-75 (40.10, 29.43, 13.02 and 21.82), LC-2-Roinsette (36.61, 36.30, 12.43,
and 21.18) and Gyne-5 x K-75 (42.25, 35.78, 10/Ad ¥9.18) exhibited significant
positive estimates of heterosis for average haterdgterobeltiosis and standard
heterosis over both the check cultivars.

4.4.9 Yield per plot

Heterotic response for yield per plot varied sigihtly among the different
hybrid combinations (Table 4.43). Heterosis oved iparent, better parent, standard
check-1 and standard check-Il ranged from -34.8&Nc20953 x Japanese Long
Green) to 148.25 (CGN-19533 x K-75), -49.51 (LC&%-Japanese Long Green) to
141.80 (CGN-19533 x K-75), -60.05 (LC-21-6 x Japankong Green) to 58.56 (LC-
1-1 x K-75) and -62.92 (LC-21-6 x Japanese Longe@ydo 47.17 (LC-1-1 x K-75)
per cent, respectively. Significant positive heseésaver the mid parent, better parent,
standard check-1 and standard check-Il was recomledirty two, twenty nine, ten
and eight hybrid combinations, respectively forldi@er plot. Out of forty eight
hybrid combinations, significant positive values fdl the respective estimates of
heterosisviz., average heterosis, heterobeltiosis and standdedoses over both the
checks were recorded by the cross combinations C@383 x K-75 (148.25, 141.80,
55.44 and 44.27), CGN-20953 x K-75 (70.42, 46.®62 and 14.74), CGN-20953 x
Poinsette (92.07, 81.54, 52.75 and 41.78), LC-1K-35 (115.51, 83.92, 58.56 and
47.17), LC-2-2 x Poinsette (68.67, 63.85, 22.75 48M®3), LC-3-3 x Poinsette
(75.43, 67.74, 25.67 and 16.64), LC-15-5 x Poiesg6.91, 56.46, 17.88 and 9.41)
and Gyne-5 x K-75 (116.00, 93.77, 48.68 and 38.00).
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Table 4.42 Estimates of heterosis for harvest dation (days) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 62.87 52.47 12.86 21.65
CGN-19533 X Japanese Long Green -0.24 -0.38 -35.49 -30.47
CGN-19533 X Poinsette 20.03 6.99 -11.75 -4.88
CGN-20256 X K-75 -15.54 -17.77 -35.74 -30.74
CGN-20256 X Japanese Long Green -3.38 -11.66 -30.97 -25.59
CGN-20256 X Poinsette 6.33 3.53 -14.60 -7.95
CGN-20515 X K-75 9.33 4.72 -15.34 -8.75
CGN-20515 X Japanese Long Green 11.90 0.77 -18.54 -12.20
CGN-20515 X Poinsette 10.19 9.09 -10.01 -3.01
CGN-20953 X K-75 26.65 23.99 -4.18 3.27
CGN-20953 X Japanese Long Green -23.75 -29.97 -45.85 -41.63
CGN-20953 X Poinsette 42.37 37.88 13.73 22.59
CGN-20969 X K-75 16.15 12.81 -16.49 -9.99
CGN-20969 X Japanese Long Green 20.69 16.35 -18.82 -12.50
CGN-20969 X Poinsette 17.10 8.08 -10.85 -3.091
CGN-21585 X K-75 3.16 1.92 -22.69 -16.67
CGN-21585 X Japanese Long Green -9.39 -16.02 -36.30 -31.34
CGN-21585 X Poinsette 35.43 29.99 7.22 15.57
CGN-22930 X K-75 23.58 13.02 -16.34 -9.87
CGN-22930 X Japanese Long Green 28.29 24.94 -19.09 -12.80
CGN-22930 X Poinsette 23.72 7.89 -11.00 -4.08
LC-1-1 X K-75 40.10 29.43 13.02 21.82
LC-1-1 X Japanese Long Green -8.07 -19.95 -30.10 -24.66
LC-1-1 X Poinsette 8.18 5.18 -8.15 -1.00
LC-2-2 X K-75 22.33 16.31 -4.49 2.94
LC-2-2 X Japanese Long Green -27.27 -34.96 -46.59 -42.43
LC-2-2 X Poinsette 36.61 36.30 12.43 21.18
LC-3-3 X K-75 3.04 2.85 -23.87 -17.94
LC-3-3 X Japanese Long Green -21.62 -26.40 -45.72 -41.50
LC-3-3 X Poinsette 31.15 24.20 2.45 10.42
LC-12-4 X K-75 12.61 -6.53 -30.81 -25.43
LC-12-4 X Japanese Long Green -13.07 -23.74 -50.62 -46.78
LC-12-4 X Poinsette 47.65 17.55 -3.04 4.51
LC-15-5 X K-75 0.89 0.12 -24.74 -18.88
LC-15-5 X Japanese Long Green -17.63 -23.34 -42.37 -37.89
LC-15-5 X Poinsette 31.26 25.44 3.47 11.53
LC-21-6 X K-75 41.92 14.20 -15.47 -8.89
LC-21-6 X Japanese Long Green -19.58 -31.79 -55.83 -52.39
LC-21-6 X Poinsette 6.66 -17.51 -31.96 -26.66
LC-25-7 X K-75 6.32 0.71 -25.45 -19.65
LC-25-7 X Japanese Long Green 12.95 11.70 -26.04 -20.28
LC-25-7 X Poinsette 14.28 3.01 -15.03 -8.42
LC-28-8 X K-75 26.79 22.57 -9.27 2.21
LC-28-8 X Japanese Long Green -20.61 -23.10 -46.87 -42.73
LC-28-8 X Poinsette -7.20 -14.73 -29.67 -24.19
Gyne-5 X K-75 42.25 35.78 10.57 19.18
Gyne-5 X Japanese Long Green -1.78 -11.84 -28.21 -22.62
Gyne-5 X Poinsette 2.76 2.10 -15.78 -9.27

"Significant at 5% level of significance
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Table 4.43 Estimates of heterosis for yield pergt (kg) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 148.25 141.80 55.44 44.27
CGN-19533 X Japanese Long Green 0.61 -8.83 -27.86 -33.04
CGN-19533 X Poinsette 43.64 33.45 -0.02 -7.21
CGN-20256 X K-75 6.82 -2.97 -40.87 -45.12
CGN-20256 X Japanese Long Green -11.24 27.71 -42.80 -46.91
CGN-20256 X Poinsette 14.70 -4.55 -28.49 -33.63
CGN-20515 X K-75 27.07 16.61 -14.94 -21.05
CGN-20515 X Japanese Long Green 16.48 11.92 -11.44 -17.80
CGN-20515 X Poinsette 25.33 23.68 -7.34 -14.00
CGN-20953 X K-75 70.42 46.92 23.62 14.74
CGN-20953 X Japanese Long Green -34.89 -36.83 -46.85 -50.67
CGN-20953 X Poinsette 92.07 81.54 52.75 41.78
CGN-20969 X K-75 23.14 20.39 -26.64 -31.91
CGN-20969 X Japanese Long Green 7.86 -6.39 -25.93 -31.25
CGN-20969 X Poinsette 11.49 -0.94 -25.79 -31.12
CGN-21585 X K-75 25.44 24.11 -22.73 -28.28
CGN-21585 X Japanese Long Green -10.43 -19.98 -36.68 -41.23
CGN-21585 X Poinsette 53.83 40.83 5.51 -2.07
CGN-22930 X K-75 60.17 56.14 0.19 -7.01
CGN-22930 X Japanese Long Green 23.91 12.19 -11.22 -17.60
CGN-22930 X Poinsette 45.69 35.24 1.32 -5.96
LC-1-1 X K-75 115.51 83.92 58.56 47.17
LC-1-1 X Japanese Long Green -9.89 -13.59 -25.51 -30.86
LC-1-1 X Poinsette 39.69 30.54 12.54 4.46
LC-2-2 X K-75 64.88 53.56 8.47 0.68
LC-2-2 X Japanese Long Green -26.03 -30.00 -44.61 -48.59
LC-2-2 X Poinsette 68.67 63.85 22.75 13.93
LC-3-3 X K-75 39.33 31.77 -9.93 -16.40
LC-3-3 X Japanese Long Green -31.46 -36.13 -49.46 -53.09
LC-3-3 X Poinsette 75.43 67.74 25.67 16.64
LC-12-4 X K-75 44.13 15.44 -29.65 -34.70
LC-12-4 X Japanese Long Green -17.68 -39.76 -52.33 -55.75
LC-12-4 X Poinsette 91.69 42.78 6.96 -0.72
LC-15-5 X K-75 21.72 10.09 -17.06 -23.02
LC-15-5 X Japanese Long Green -13.45 -15.52 -33.15 -37.96
LC-15-5 X Poinsette 56.91 56.46 17.88 9.41
LC-21-6 X K-75 61.84 28.38 -21.76 -27.39
LC-21-6 X Japanese Long Green -30.44 -49.51 -60.05 -62.92
LC-21-6 X Poinsette 3.25 -23.74 -42.87 -46.98
LC-25-7 X K-75 25.99 14.27 -14.45 -20.59
LC-25-7 X Japanese Long Green 34.61 30.98 3.65 -3.80
LC-25-7 X Poinsette 15.80 15.77 -13.27 -19.50
LC-28-8 X K-75 65.22 63.23 1.93 -5.39
LC-28-8 X Japanese Long Green -17.13 -25.87 -41.34 -45.56
LC-28-8 X Poinsette 3.12 -5.46 -29.18 -34.27
Gyne-5 X K-75 116.00 93.77 48.68 38.00
Gyne-5 X Japanese Long Green 7.22 5.59 -16.45 -22.45
Gyne-5 X Poinsette 18.87 17.42 -9.91 -16.38

"Significant at 5% level of significance
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4.4.10 Yield per hectare

Estimation of heterosis for yield per hectare réseasignificant differences
among different cross combinations (Table 4.44yds ranged from -34.89 (CGN-
20953 x Japanese Long Green) to 148.21 (CGN-195R37%), -49.51 (LC-21-6 X
Japanese Long Green) to 141.76 (CGN-19533 x K-BB)04 (LC-21-6 x Japanese
Long Green) to 58.59 (LC-1-1 x K-75) and -62.92 {RG-6 x Japanese Long Green)
to 47.17 (LC-1-1 x K-75) per cent over mid pardmgtter parent, standard check-l and
standard check-Il, respectively. Among all the Iybcombinations, thirty two,
twenty nine, ten and eight cross combinations redesignificant positive heterosis
for yield per hectare over mid parent, better paretandard check-1 and standard
check-ll, respectively. Eight hybrid combinationig., CGN-19533 x K-75 (148.21,
141.76, 55.45 and 44.25), CGN-20953 x K-75 (7048890, 23.63 and 14.73), CGN-
20953 x Poinsette (92.08, 81.53, 52.78 and 411/8)1-1 x K-75 (115.52, 83.96,
58.59 and 47.17), LC-2-2 x Poinsette (68.71, 638878 and 13.93), LC-3-3 x
Poinsette (75.43, 67.76, 25.68 and 16.63), LC-3¥6Poinsette (56.94, 56.50, 17.91
and 9.41) and Gyne-5 x K-75 (115.98, 93.77, 48@ 27.99) exhibited significant
positive values for average heterosis, heterolsgdtiand standard heterosis over both

the check cultivars (KH-1 and Pusa Sanyog)
4.4.11 Total soluble solids (TSS)

Total soluble solids revealed significant differeac among all cross
combinations for different estimates of heterodiable 4.45). Heterosis over mid
parent, better parent, standard check-1 and stdrdeeck-11 ranged from -8.84 (LC-
21-6 x K-75) to 14.29 (LC-1-1 x K-75), -15.16 (LA-B x K-75) to 12.50 (LC-1-1 x
K-75), -20.30 (LC-21-6 x K-75) to 23.33 (CGN-21589apanese Long Green) and -
23.32 (LC-21-6 x K-75) to 18.66 (CGN-21585 x Jamaneong Green) per cent,
respectively. Significant positive heterosis oved rparent, better parent, standard
check-1 and standard check-1l was recorded in @leeght, nine and five hybrid
combinations, respectively for total soluble salidis overall, significant positive
values for all the estimates of heterogis., average heterosis, heterobeltiosis and
standard heterosis over both the check cultivare wecorded by the crosses LC-1-1
x K-75 (14.29, 12.50, 9.09 and 4.96) and LC-28-&-¥5 (14.20, 4.56, 18.18 and
13.70) among all the hybrid combinations.
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Table 4.44 Estimates of heterosis for yield perdetare (q) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 148.21 141.76 55.45 44.25
CGN-19533 X Japanese Long Green 0.59 -8.85 -27.86 -33.05
CGN-19533 X Poinsette 43.66 33.48 0.00 -7.20
CGN-20256 X K-75 6.82 -2.99 -40.86 -45.12
CGN-20256 X Japanese Long Green -11.25 27.72 -42.80 -46.92
CGN-20256 X Poinsette 14.70 -4.55 -28.49 -33.64
CGN-20515 X K-75 27.06 16.62 -14.93 -21.06
CGN-20515 X Japanese Long Green 16.49 11.92 -11.42 -17.80
CGN-20515 X Poinsette 25.35 23.70 -7.32 -14.00
CGN-20953 X K-75 70.38 46.90 23.63 14.73
CGN-20953 X Japanese Long Green -34.89 -36.83 -46.83 -50.66
CGN-20953 X Poinsette 92.08 81.53 52.78 41.78
CGN-20969 X K-75 23.14 20.36 -26.63 -31.91
CGN-20969 X Japanese Long Green 7.87 -6.40 -25.92 -31.25
CGN-20969 X Poinsette 11.51 -0.93 -25.78 -31.12
CGN-21585 X K-75 25.42 24.09 -22.72 -28.29
CGN-21585 X Japanese Long Green -10.43 -19.98 -36.67 -41.23
CGN-21585 X Poinsette 53.83 40.85 5.52 -2.08
CGN-22930 X K-75 60.17 56.17 0.21 -7.01
CGN-22930 X Japanese Long Green 23.92 12.20 -11.20 -17.60
CGN-22930 X Poinsette 45.73 35.27 1.34 -5.96
LC-1-1 X K-75 115.52 83.96 58.59 47.17
LC-1-1 X Japanese Long Green -9.88 -13.57 -25.49 -30.85
LC-1-1 X Poinsette 39.71 30.56 12.56 4.45
LC-2-2 X K-75 64.88 53.59 8.48 0.67
LC-2-2 X Japanese Long Green -26.05 -30.02 -44.62 -48.61
LC-2-2 X Poinsette 68.71 63.88 22.78 13.93
LC-3-3 X K-75 39.30 31.75 -9.93 -16.42
LC-3-3 X Japanese Long Green -31.45 -36.12 -49.44 -53.08
LC-3-3 X Poinsette 75.43 67.76 25.68 16.63
LC-12-4 X K-75 44.14 15.44 -29.63 -34.70
LC-12-4 X Japanese Long Green -17.68 -39.76 -52.33 -55.76
LC-12-4 X Poinsette 91.71 42.79 6.98 -0.73
LC-15-5 X K-75 21.72 10.10 -17.05 -23.03
LC-15-5 X Japanese Long Green -13.44 -15.52 -33.14 -37.95
LC-15-5 X Poinsette 56.94 56.50 17.91 9.41
LC-21-6 X K-75 61.81 28.34 -21.76 -27.40
LC-21-6 X Japanese Long Green -30.43 -49.51 -60.04 -62.92
LC-21-6 X Poinsette 3.26 -23.74 -42.87 -46.98
LC-25-7 X K-75 25.97 14.25 -14.44 -20.60
LC-25-7 X Japanese Long Green 34.61 30.99 3.67 -3.79
LC-25-7 X Poinsette 15.79 15.77 -13.27 -19.51
LC-28-8 X K-75 65.23 63.26 1.95 -5.39
LC-28-8 X Japanese Long Green -17.14 -25.88 -41.34 -45.56
LC-28-8 X Poinsette 3.12 -5.47 -29.18 -34.28
Gyne-5 X K-75 115.98 93.77 48.70 37.99
Gyne-5 X Japanese Long Green 7.22 5.59 -16.43 -22.45
Gyne-5 X Poinsette 18.87 17.42 -9.90 -16.39

"Significant at 5% level of significance
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Table 4.45 Estimates of heterosis for total sollésolids (B) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 11.77 8.71 2.12 -1.75
CGN-19533 X Japanese Long Green 8.12 3.10 0.91 -2.92
CGN-19533 X Poinsette 1.64 2.21 -6.06 -9.62
CGN-20256 X K-75 -3.25 7.12 -5.15 -8.75
CGN-20256 X Japanese Long Green 3.94 1.78 3.94 0.00
CGN-20256 X Poinsette -5.81 -8.61 -6.67 -10.20
CGN-20515 X K-75 3.33 0.00 -6.06 -9.62
CGN-20515 X Japanese Long Green -1.14 -6.19 -8.18 -11.66
CGN-20515 X Poinsette -5.11 -9.15 -12.73 -16.03
CGN-20953 X K-75 6.22 5.05 0.91 -2.92
CGN-20953 X Japanese Long Green 11.56 10.53 8.18 4.08
CGN-20953 X Poinsette -1.58 -1.58 -5.45 -9.04
CGN-20969 X K-75 0.00 -1.56 -4.55 -8.16
CGN-20969 X Japanese Long Green 1.71 1.24 -0.91 -4.66
CGN-20969 X Poinsette -2.67 -3.13 -6.06 -9.62
CGN-21585 X K-75 -2.38 -13.65 5.45 1.46
CGN-21585 X Japanese Long Green 12.12 0.99 23.33 18.66
CGN-21585 X Poinsette 0.00 -10.67 9.09 4.96
CGN-22930 X K-75 -1.78 -2.26 -8.18 -11.66
CGN-22930 X Japanese Long Green 0.63 -1.86 -3.94 -7.58
CGN-22930 X Poinsette -2.24 -3.79 -7.58 -11.08
LC-1-1 X K-75 14.29 12.50 9.09 4.96
LC-1-1 X Japanese Long Green -2.95 -3.41 -5.45 -9.04
LC-1-1 X Poinsette 8.95 8.44 5.15 1.17
LC-2-2 X K-75 -3.87 -3.87 -9.70 -13.12
LC-2-2 X Japanese Long Green 4.27 2.17 0.00 -3.79
LC-2-2 X Poinsette -3.67 -4.73 -8.48 -11.95
LC-3-3 X K-75 2.80 0.65 -5.45 -9.04
LC-3-3 X Japanese Long Green 2.26 -1.86 -3.94 -7.58
LC-3-3 X Poinsette 0.00 -3.15 -6.97 -10.50
LC-12-4 X K-75 -1.49 -4.19 -10.00 -13.41
LC-12-4 X Japanese Long Green 4.55 -0.31 -2.42 -6.12
LC-12-4 X Poinsette -0.66 -4.42 -8.18 -11.66
LC-15-5 X K-75 -2.76 -3.23 -9.09 -12.54
LC-15-5 X Japanese Long Green 4.76 2.17 0.00 -3.79
LC-15-5 X Poinsette -0.64 2.21 -6.06 -9.62
LC-21-6 X K-75 -8.84 -15.16 -20.30 -23.32
LC-21-6 X Japanese Long Green 1.69 7.12 -9.09 -12.54
LC-21-6 X Poinsette -7.53 -14.83 -18.18 -21.28
LC-25-7 X K-75 2.76 2.26 -3.94 -7.58
LC-25-7 X Japanese Long Green 1.59 -0.93 -3.03 -6.71
LC-25-7 X Poinsette -0.64 2.21 -6.06 -9.62
LC-28-8 X K-75 14.20 4.56 18.18 13.70
LC-28-8 X Japanese Long Green 7.76 0.54 13.64 9.33
LC-28-8 X Poinsette 0.58 -6.97 5.15 1.17
Gyne-5 X K-75 6.98 5.31 2.12 -1.75
Gyne-5 X Japanese Long Green -3.58 -4.02 -6.06 -9.62
Gyne-5 X Poinsette 7.38 6.87 3.64 -0.29

"Significant at 5% level of significance
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4.4.12 Cucurbitacin content

Estimates of heterosis revealed significant vameti among the different
hybrid combinations for cucurbitacin content (Tahld6). It was ranged from -12.47
(LC-28-8 x K-75) to 5.14 (LC-21-6 x Poinsette), -33 (LC-1-1 x K-75) to 9.83
(CGN-20969 x Poinsette), -8.80 (CGN-21585 x Japaheng Green) to 17.93 (LC-
21-6 x Poinsette) and -7.77 (CGN-21585 x Japanesg IGreen) to 19.26 (LC-21-6
x Poinsette) per cent over mid parent, better gamgandard check-l1 and standard
check-Il, respectively. Among all the hybrid comdtilons, twenty one, thirteen, five
and five cross combinations revealed significargatiee heterosis for cucurbitacin
content over mid parent, better parent, standardckch and standard Check-II,
respectively. In overall, four crossez., CGN-20953 x Japanese Long Green (-7.41,
-3.95, -4.69 and -3.61), CGN-21585 x Japanese IGregn (-10.00, -5.02, -8.80 and
-7.77), LC-1-1 x K-75 (-12.30, -11.33, -4.23 andls) and LC-28-8 x K-75 (-12.47,
-10.05, -5.90 and -4.83) revealed significant negatalues for all the estimates of
heterosisviz., average heterosis, heterobeltiosis and standdedoses over both the
check cultivars, KH-1 and Pusa Sanyog.

4.4.13 Fruit fly incidence

Significant differences were observed among therilybombinations for
different estimates of heterosis for this traitlflea4.47). Heterosis over mid parent,
better parent, standard check-1 and standard cheekged from -46.55 (LC-3-3 X
Poinsette) to 32.01 (LC-2-2 x Japanese Long Gredf)51 (LC-3-3 x Poinsette) to
82.09 (LC-2-2 x Japanese Long Green), -41.31 (LA K-75) to 82.02 (CGN-
21585 x Japanese Long Green) and -44.71 (LC-1-176o 71.46 (CGN-21585 x
Japanese Long Green) per cent, respectively. 8igntfnegative heterosis over the
mid parent, better parent, standard check-l anddatal check-Il was recorded in
twenty six, twenty three, eleven and fourteen hy/lmombinations, respectively for
fruit fly incidence. Significant negative estimateisheterosisviz., average heterosis,
heterobeltiosis and standard heterosis over balcheck cultivars (KH-1 and Pusa
Sanyog) were recorded by the nine cross combiratton, CGN-20953 x K-75
(-37.16, -36.53, -28.51 and -32.66), CGN-20953 inguite (-28.34, -25.65, -16.25
and -21.11), LC-1-1 x K-75 (-43.75, -37.42, -4181d -44.71), LC-1-1 x Poinsette
(-22.41, -11.11, -16.63 and -21.46), LC-3-3 x Beite (-46.55, -42.51, -39.52, and
-43.03), LC-15-5 x K-75 (-22.24, -17.99, -15.06da19.99), LC-15-5 x Poinsette
(-45.21, -40.56, -38.44 and -42.01), LC-25-7 xrReite (-31.46, -29.96, -15.17 and
-20.09) and Gyne-5 x K-75 (-29.74, -22.84, -11.84 &16.48).
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Table 4.46 Estimates of heterosis for cucurbitagicontent (Lg/100g) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|

CGN-19533 X K-75 -2.15 2.25 3.57 4.74
CGN-19533 X Japanese Long Green -4.31 -1.78 -0.52 0.61
CGN-19533 X Poinsette -0.91 3.74 5.08 6.26
CGN-20256 X K-75 -0.86 6.31 2.53 3.69
CGN-20256 X Japanese Long Green 6.71 -1.77 -5.27 -4.20
CGN-20256 X Poinsette -0.14 7.29 3.47 4.64
CGN-20515 X K-75 -1.80 2.42 4.13 5.31
CGN-20515 X Japanese Long Green -1.79 0.61 2.29 3.45
CGN-20515 X Poinsette -0.83 3.62 5.35 6.54
CGN-20953 X K-75 -2.31 3.18 2.40 3.55
CGN-20953 X Japanese Long Green -7.41 -3.95 -4.69 -3.61
CGN-20953 X Poinsette -1.59 4.14 3.34 451
CGN-20969 X K-75 0.66 7.19 4.75 5.94
CGN-20969 X Japanese Long Green -1.73 2.75 0.42 1.55
CGN-20969 X Poinsette 2.95 9.83 7.34 8.55
CGN-21585 X K-75 -3.75 3.46 -0.66 0.46
CGN-21585 X Japanese Long Green -10.00 -5.02 -8.80 -7.77
CGN-21585 X Poinsette -1.89 5.65 1.45 2.60
CGN-22930 X K-75 -2.67 2.50 2.29 3.45
CGN-22930 X Japanese Long Green -3.44 -0.13 -0.33 0.79
CGN-22930 X Poinsette -1.90 3.50 3.29 4.46
LC-1-1 X K-75 -12.30 -11.33 -4.23 -3.15
LC-1-1 X Japanese Long Green -3.41 -2.79 3.66 4.83
LC-1-1 X Poinsette -6.83 -5.63 1.93 3.08
LC-2-2 X K-75 -5.51 -5.17 3.89 5.07
LC-2-2 X Japanese Long Green 1.28 2.64 9.46 10.69
LC-2-2 X Poinsette -3.41 -2.84 6.39 7.60
LC-3-3 X K-75 -3.85 -3.84 6.16 7.36
LC-3-3 X Japanese Long Green -4.14 -2.43 4.05 5.2
LC-3-3 X Poinsette 3.00 3.17 13.93 15.22
LC-12-4 X K-75 -4.83 -2.99 7.10 8.31
LC-12-4 X Japanese Long Green -4.28 -0.67 5.93 7.12
LC-12-4 X Poinsette 3.98 5.81 17.22 18.55
LC-15-5 X K-75 2.81 3.29 12.99 14.26
LC-15-5 X Japanese Long Green -1.93 -0.67 5.93 7.12
LC-15-5 X Poinsette -1.22 -0.58 8.75 9.98
LC-21-6 X K-75 -0.98 0.42 10.87 12.12
LC-21-6 X Japanese Long Green -0.58 2.64 9.46 10.69
LC-21-6 X Poinsette 5.14 6.44 17.93 19.26
LC-25-7 X K-75 -6.01 -5.57 3.29 4.46
LC-25-7 X Japanese Long Green 1.77 3.08 9.97 11.17
LC-25-7 X Poinsette -2.08 -1.45 7.81 9.02
LC-28-8 X K-75 -12.47 -10.05 -5.90 -4.83
LC-28-8 X Japanese Long Green 2.06 3.05 7.81 9.02
LC-28-8 X Poinsette -8.55 -5.85 -1.50 -0.39
Gyne-5 X K-75 -4.59 -0.80 1.45 2.60
Gyne-5 X Japanese Long Green 0.73 2.88 5.2 6.41
Gyne-5 X Poinsette -3.00 1.05 3.34 451

"Significant at 5% level of significance
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Table 4.47 Estimates of heterosis for fruit flyncidence (%) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 -22.15 -19.08 -7.02 -12.41
CGN-19533 X Japanese Long Green 16.59 33.58 65.60 56.00
CGN-19533 X Poinsette -15.84 -14.85 3.13 -2.85
CGN-20256 X K-75 5.55 18.05 35.64 27.77
CGN-20256 X Japanese Long Green 10.02 16.98 66.25 56.61
CGN-20256 X Poinsette -23.20 -16.54 1.08 -4.78
CGN-20515 X K-75 -14.64 -14.20 -2.43 -8.09
CGN-20515 X Japanese Long Green 15.16 38.65 57.67 48.52
CGN-20515 X Poinsette -8.76 -5.79 7.13 0.92
CGN-20953 X K-75 -37.16 -36.53 -28.51 -32.66
CGN-20953 X Japanese Long Green 29.84 57.19 77.05 66.79
CGN-20953 X Poinsette -28.34 -25.65 -16.25 -21.11
CGN-20969 X K-75 -1.41 8.32 24.46 17.24
CGN-20969 X Japanese Long Green 15.18 24.61 71.44 61.50
CGN-20969 X Poinsette -14.34 -8.57 10.80 4.37
CGN-21585 X K-75 0.81 8.32 24.46 17.24
CGN-21585 X Japanese Long Green 24.62 37.87 82.02 71.46
CGN-21585 X Poinsette -24.79 -21.40 -4.81 -10.33
CGN-22930 X K-75 -17.94 -14.14 -1.35 -7.07
CGN-22930 X Japanese Long Green 2.34 16.43 46.17 37.69
CGN-22930 X Poinsette -17.12 -15.60 2.21 -3.71
LC-1-1 X K-75 -43.75 -37.42 -41.31 -44.71
LC-1-1 X Japanese Long Green 27.22 72.19 61.50 52.14
LC-1-1 X Poinsette -22.41 -11.11 -16.63 -21.46
LC-2-2 X K-75 -32.88 -24.08 -30.89 -34.89
LC-2-2 X Japanese Long Green 32.01 82.09 65.77 56.15
LC-2-2 X Poinsette -22.17 -9.31 -17.44 -22.23
LC-3-3 X K-75 -8.15 -3.90 1.08 -4.78
LC-3-3 X Japanese Long Green 5.64 33.21 40.12 31.99
LC-3-3 X Poinsette -46.55 -42.51 -39.52 -43.03
LC-12-4 X K-75 -20.09 -12.22 0.86 -4.98
LC-12-4 X Japanese Long Green 13.53 22.85 68.95 59.16
LC-12-4 X Poinsette -5.43 0.98 22.30 15.21
LC-15-5 X K-75 -22.24 -17.99 -15.06 -19.99
LC-15-5 X Japanese Long Green 21.73 54.95 60.48 51.17
LC-15-5 X Poinsette -45.21 -40.56 -38.44 -42.01
LC-21-6 X K-75 -18.73 -12.73 0.27 -5.54
LC-21-6 X Japanese Long Green 12.04 24.04 63.55 54.07
LC-21-6 X Poinsette -18.08 -14.44 3.62 -2.39
LC-25-7 X K-75 -3.96 0.85 15.87 9.16
LC-25-7 X Japanese Long Green 7.69 22.04 54.27 45.37
LC-25-7 X Poinsette -31.46 -29.96 -15.17 -20.09
LC-28-8 X K-75 -22.81 -17.48 -5.18 -10.68
LC-28-8 X Japanese Long Green 15.91 28.90 68.57 58.80
LC-28-8 X Poinsette -13.01 -9.54 9.56 3.20
Gyne-5 X K-75 -29.74 -22.84 -11.34 -16.48
Gyne-5 X Japanese Long Green 18.24 27.97 75.92 65.72
Gyne-5 X Poinsette -16.85 -11.23 7.51 1.27

"Significant at 5% level of significance
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4.4.14 Severity of powdery mildew

Heterotic response for severity of powdery mildeavied significantly among
different hybrid combinations (Table 4.48). It wesnged from -35.57 (Gyne-5 x
Poinsette) to 53.51 (LC-21-6 x K-75), -17.12 (LQ-%-K-75) to 82.44 (LC-21-6 x K-
75), -30.63 (LC-15-5 x K-75) to 119.80 (CGN-2093&x'5) and -43.31 (LC-15-5 x
K-75) to 79.62 (CGN-20930 x K-75) per cent over rpatent, better parent, standard
check-1 and standard check-Il, respectively. Amaldhe hybrid combinations, five,
one, five and fifteen cross combinations revealgdifsicant negative heterosis for
severity of powdery mildew over mid parent, betparent, standard check-I and
standard check-Il, respectively. The cross comlmnalCGN-20515 x Poinsette
(-26.19 and -39.68), CGN-20953 x K-75 (-20.50 aB8.03), LC-3-3 x Poinsette
(-25.41 and -39.04), LC-15-5 x K-75 (-30.63 and.243 and Gyne-5 x Poinsette

(-22.84 and -36.94) revealed significant negatiaeies for standard heterosis.
4.4.15 Severity of downy mildew

Estimation of heterosis revealed significant défeges among the different
hybrid combinations for severity of downy mildewafile 4.49). Heterosis over mid
parent, better parent, standard check-l and stdndaeck-Il ranged from -35.02
(CGN-20969 x Japanese Long Green) to 63.09 (CGN£&85]Japanese Long Green),
-22.95 (LC-3-3 x K-75) to 115.88 (CGN-22930 x JagwanLong Green), -37.61 (LC-
3-3 x K-75) to 156.01 (CGN-22930 x Japanese Longe@)y and -28.23 (LC-3-3 x K-
75) to 194.50 (CGN-22930 x Japanese Long Green) qaait, respectively.
Significant negative heterosis over mid pardgiter parent, standard check-I and
standard check-ll was recorded in thirteen, ongs and two cross combinations,
respectively for severity of downy mildew. Only oc®ss combination, LC-3-3 x K-
75 (-27.10, -22.95, -37.61 and -28.23) exhibiteghificant negative estimates of
heterosis for average heterosis, heterobeltiogisstandard heterosis over KH-1 and

Pusa Sanyog.
4.4.16 Severity of angular leaf spot

Severity of angular leaf spot revealed significaatiations among all the
hybrid combinations for different estimates of hests (Table 4.50). It was ranged
from -41.51 (LC-1-1 x K-75) to 43.26 (CGN-21585 x7), -22.96 (LC-2-2 x
Poinsette) to 99.92 (CGN-21585 x Japanese Longn(aret6.90 (LC-1-1 x K-75) to
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Table 4.48 Estimates of heterosis for severityf powdery mildew (%) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 53.00 66.73 102.73 65.67
CGN-19533 X Japanese Long Green 8.06 35.32 28.99 5.41
CGN-19533 X Poinsette -6.83 29.81 4.21 -14.84
CGN-20256 X K-75 40.17 60.71 95.40 59.68
CGN-20256 X Japanese Long Green 3.09 36.55 30.16 6.37
CGN-20256 X Poinsette -6.14 38.83 11.46 -8.92
CGN-20515 X K-75 -2.03 10.46 7.01 -12.55
CGN-20515 X Japanese Long Green 30.82 31.89 25.72 2.74
CGN-20515 X Poinsette -16.67 -8.06 -26.19 -39.68
CGN-20953 X K-75 -25.22 -12.67 -20.50 -35.03
CGN-20953 X Japanese Long Green 18.53 21.32 10.44 -9.75
CGN-20953 X Poinsette 3.73 10.68 -11.15 -27.39
CGN-20969 X K-75 53.25 57.82 91.89 56.82
CGN-20969 X Japanese Long Green 18.71 39.57 33.05 8.73
CGN-20969 X Poinsette 14.80 49.51 20.03 -1.91
CGN-21585 X K-75 46.02 61.09 95.87 60.06
CGN-21585 X Japanese Long Green 33.33 69.26 61.34 31.85
CGN-21585 X Poinsette 13.80 60.87 29.15 5.54
CGN-22930 X K-75 43.88 80.77 119.80 79.62
CGN-22930 X Japanese Long Green 1.42 48.57 41.62 15.73
CGN-22930 X Poinsette -8.38 50.78 21.04 -1.08
LC-1-1 X K-75 -21.33 -17.12 0.78 -17.64
LC-1-1 X Japanese Long Green 10.71 33.52 27.28 4.01
LC-1-1 X Poinsette -12.95 16.50 -6.47 -23.57
LC-2-2 X K-75 3.23 7.26 20.97 -1.15
LC-2-2 X Japanese Long Green 24.57 35.98 29.62 5.92
LC-2-2 X Poinsette -0.93 19.13 -4.36 -21.85
LC-3-3 X K-75 -19.46 -13.30 -8.57 -25.29
LC-3-3 X Japanese Long Green 22.67 29.19 23.15 0.64
LC-3-3 X Poinsette -19.68 -7.09 -25.41 -39.04
LC-12-4 X K-75 27.29 28.17 53.78 25.67
LC-12-4 X Japanese Long Green -5.18 7.11 2.10 -16.56
LC-12-4 X Poinsette 10.89 38.35 11.07 -9.24
LC-15-5 X K-75 -31.01 -12.75 -30.63 -43.31
LC-15-5 X Japanese Long Green 7.62 18.33 -5.92 -23.12
LC-15-5 X Poinsette 12.98 13.53 -9.74 -26.24
LC-21-6 X K-75 53.51 82.44 61.11 31.66
LC-21-6 X Japanese Long Green 14.60 19.15 5.22 -14.01
LC-21-6 X Poinsette 36.57 43.40 15.12 -5.92
LC-25-7 X K-75 2.32 7.48 18.71 -2.99
LC-25-7 X Japanese Long Green 31.59 42.03 35.39 10.64
LC-25-7 X Poinsette -1.92 16.50 -6.47 -23.57
LC-28-8 X K-75 -2.86 -1.92 19.25 -2.55
LC-28-8 X Japanese Long Green 7.36 23.47 17.69 -3.82
LC-28-8 X Poinsette -4.05 22.04 -2.03 -19.94
Gyne-5 X K-75 17.68 35.90 65.24 35.03
Gyne-5 X Japanese Long Green 12.25 49.88 42.87 16.75
Gyne-5 X Poinsette -35.57 -3.88 -22.84 -36.94

"Significant at 5% level of significance
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Table 4.49 Estimates of heterosis for severity dbwny mildew (%) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 -29.85 24.02 0.43 15.53
CGN-19533 X Japanese Long Green 46.59 100.21 137.42 173.11
CGN-19533 X Poinsette -20.21 43.41 13.50 30.56
CGN-20256 X K-75 0.96 86.36 50.92 73.61
CGN-20256 X Japanese Long Green -16.88 17.95 39.88 60.90
CGN-20256 X Poinsette -28.68 33.88 5.95 21.88
CGN-20515 X K-75 10.25 32.80 7.55 23.71
CGN-20515 X Japanese Long Green 63.09 66.29 89.75 118.28
CGN-20515 X Poinsette 3.49 26.36 0.00 15.03
CGN-20953 X K-75 2.26 30.53 5.71 21.59
CGN-20953 X Japanese Long Green 21.37 25.04 48.28 70.57
CGN-20953 X Poinsette -7.78 19.38 -5.52 8.68
CGN-20969 X K-75 22.99 25.06 -2.02 12.70
CGN-20969 X Japanese Long Green -35.02 -18.32 -36.01 -26.39
CGN-20969 X Poinsette 29.88 30.54 2.27 17.64
CGN-21585 X K-75 6.89 70.45 38.04 58.79
CGN-21585 X Japanese Long Green 2.72 28.14 51.96 74.81
CGN-21585 X Poinsette -17.56 33.57 5.71 21.59
CGN-22930 X K-75 -7.30 80.83 46.44 68.45
CGN-22930 X Japanese Long Green 44.82 115.88 156.01 194.50
CGN-22930 X Poinsette -17.07 64.57 30.25 49.82
LC-1-1 X K-75 -20.26 14.17 -7.55 6.35
LC-1-1 X Japanese Long Green 21.10 37.61 63.19 87.72
LC-1-1 X Poinsette 0.43 45.97 15.52 32.89
LC-2-2 X K-75 14.55 30.30 5.52 21.38
LC-2-2 X Japanese Long Green 29.26 38.86 43.37 64.93
LC-2-2 X Poinsette -23.98 -12.40 -30.67 -20.25
LC-3-3 X K-75 -27.10 -22.95 -37.61 -28.23
LC-3-3 X Japanese Long Green 33.00 53.95 38.83 59.70
LC-3-3 X Poinsette 12.54 20.39 -4.72 9.60
LC-12-4 X K-75 -6.13 23.48 0.00 15.03
LC-12-4 X Japanese Long Green 29.07 36.42 61.78 86.10
LC-12-4 X Poinsette -16.93 10.85 -12.27 0.92
LC-15-5 X K-75 -22.48 -12.88 -29.45 -18.84
LC-15-5 X Japanese Long Green -10.45 -2.67 -1.66 13.13
LC-15-5 X Poinsette 16.45 32.56 4.91 20.68
LC-21-6 X K-75 -24.22 4.77 -15.15 -2.40
LC-21-6 X Japanese Long Green 34.51 48.32 75.89 102.33
LC-21-6 X Poinsette -0.94 38.99 10.00 26.53
LC-25-7 X K-75 -0.10 11.14 -10.00 3.53
LC-25-7 X Japanese Long Green -14.20 -5.81 -6.56 7.48
LC-25-7 X Poinsette -7.81 3.88 -17.79 -5.43
LC-28-8 X K-75 5.36 31.82 6.75 22.79
LC-28-8 X Japanese Long Green 19.00 20.54 42.94 64.43
LC-28-8 X Poinsette -11.21 12.64 -10.86 2.54
Gyne-5 X K-75 -15.52 -2.50 -21.04 -9.17
Gyne-5 X Japanese Long Green 16.01 22.93 30.25 49.87
Gyne-5 X Poinsette 27.08 48.60 17.61 35.29

"Significant at 5% level of significance
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Table 4.50 Estimates of heterosis for Severity ahgular leaf spot (%) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 22.03 35.66 66.90 102.11
CGN-19533 X Japanese Long Green -8.60 32.60 4.97 27.11
CGN-19533 X Poinsette -14.95 -3.94 14.84 39.06
CGN-20256 X K-75 26.79 48.40 82.58 121.09
CGN-20256 X Japanese Long Green -11.21 36.92 8.39 31.25
CGN-20256 X Poinsette -15.19 0.92 20.65 46.09
CGN-20515 X K-75 4.61 18.88 46.26 77.11
CGN-20515 X Japanese Long Green -5.86 40.18 10.97 34.38
CGN-20515 X Poinsette -17.62 -4.86 13.74 37.73
CGN-20953 X K-75 -31.78 -8.47 -33.10 -18.98
CGN-20953 X Japanese Long Green 13.81 18.53 -13.35 4.92
CGN-20953 X Poinsette 9.85 44.75 5.81 28.13
CGN-20969 X K-75 29.40 96.37 18.71 43.75
CGN-20969 X Japanese Long Green -18.67 -6.08 -43.23 -31.25
CGN-20969 X Poinsette 22.58 82.50 10.32 33.59
CGN-21585 X K-75 43.26 88.94 132.45 181.48
CGN-21585 X Japanese Long Green 12.78 99.92 58.26 91.64
CGN-21585 X Poinsette 10.01 47.71 76.58 113.83
CGN-22930 X K-75 -22.49 -13.63 6.26 28.67
CGN-22930 X Japanese Long Green -18.77 18.17 -6.45 13.28
CGN-22930 X Poinsette -11.20 0.54 20.19 45.55
LC-1-1 X K-75 -41.51 -9.26 -46.90 -35.70
LC-1-1 X Japanese Long Green 11.81 31.53 -23.03 -6.80
LC-1-1 X Poinsette -17.39 25.69 -26.45 -10.94
LC-2-2 X K-75 -2.16 18.70 2.39 23.98
LC-2-2 X Japanese Long Green 6.86 11.65 -11.61 7.03
LC-2-2 X Poinsette -35.42 -22.96 -33.55 -19.53
LC-3-3 X K-75 -11.60 -6.60 3.23 25.00
LC-3-3 X Japanese Long Green -6.60 11.90 -11.42 7.27
LC-3-3 X Poinsette 11.61 16.17 28.39 55.47
LC-12-4 X K-75 22.15 64.42 19.55 44.77
LC-12-4 X Japanese Long Green 0.25 4.70 -23.87 -7.81
LC-12-4 X Poinsette 13.89 50.58 9.48 32.58
LC-15-5 X K-75 2.15 14.47 40.84 70.55
LC-15-5 X Japanese Long Green -8.57 33.90 6.00 28.36
LC-15-5 X Poinsette -21.33 -10.42 7.10 29.69
LC-21-6 X K-75 28.24 39.93 45.61 76.33
LC-21-6 X Japanese Long Green -17.61 -4.65 -24.52 -8.59
LC-21-6 X Poinsette -4.62 2.48 6.65 29.14
LC-25-7 X K-75 -29.96 -16.49 -25.81 -10.16
LC-25-7 X Japanese Long Green 2.15 8.39 -14.19 3.91
LC-25-7 X Poinsette 1.55 19.10 5.81 28.13
LC-28-8 X K-75 25.10 38.67 40.19 69.77
LC-28-8 X Japanese Long Green -6.23 6.76 -15.48 2.34
LC-28-8 X Poinsette -13.63 -5.74 -4.71 15.39
Gyne-5 X K-75 -16.43 -6.66 14.84 39.06
Gyne-5 X Japanese Long Green -9.33 32.27 4.71 26.80
Gyne-5 X Poinsette -1.24 12.09 34.00 62.27

"Significant at 5% level of significance
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132.45 (CGN-21585 x K-75) and -35.70 (LC-1-1 x K}786 181.48 (CGN-21585 x
K-75) per cent over mid parent, better parent,daesh check-1 and standard check-II,
respectively. Among all the cross combinations,rieen, one, nine and two cross
combinations revealed significant negative heterémi severity of angular leaf spot
over mid parent, better parent, standard checldl standard check-Il, respectively.
Out of forty eight hybrid combinations, significanégative standard heterosis over
both the check cultivars were recorded by the twas< combinationsiz., CGN-
20969 x Japanese Long Green (-43.23 and -31.25) @Atl1 x K-75 (-46.90 and
-35.70).

4.4.17 Seed germination

Estimates of heterosis revealed significant vameti among the different
hybrid combinations for seed germination (Tablel}i.Feterosis over mid parent,
better parent, standard check-1 and standard cheekged from -6.83 (CGN-20515
x Japanese Long Green) to 13.01 (LC-1-1 x K-75),72 (CGN-20953 x K-75) to
11.51 (LC-1-1 x K-75), -15.71 (LC-12-4 x K-75) to68 (CGN-20953 x Poinsette)
and -16.39 (LC-12-4 x K-75) to 5.74 (CGN-20953 xriRette) per cent, respectively.
Significant positive heterosis over mid parent,tdreparent, standard check-1 and
standard check-1l was recorded in eight, three, &amd one hybrid combinations,
respectively for seed germination. Cross combina@@N-20953 x Poinsette (6.61
and 5.74) revealed significant positive standarderosis over both the check
cultivars, while LC-1-1 x K-75 (13.01 and 11.51)héxted significant positive

average heterosis and heterobeltiosis.
4.4.18 Seed vigour index-I

Significant differences were recorded among theridylsombinations for
different estimates of heterosis for this trait §lea4.52). It was ranged from -14.74
(LC-3-3 x Poinsette) to 28.27 (LC-1-1 x K-75), -2@.(LC-3-3 x Poinsette) to 24.61
(LC-1-1 x K-75), -29.62 (CGN-20256 x Poinsette) 116.23 (LC-1-1 x K-75) and -
32.21 (CGN-20256 x Poinsette) to 11.95 (LC-1-1-X% per cent heterosis over mid
parent, better parent, standard check-1 and steraeck-II, respectively. Among all
the cross combinations, seven, five, four amme cross combinations revealed
significant positive heterosis for seed vigour xdlever mid parent, better parent,
standard Check-1l and standard Check-Il, respdgti&gnificant positive values for

136



Experimental Results

Table 4.51 Estimates of heterosis for seed germaition (%) in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 -4.31 -9.01 -8.27 -9.01
CGN-19533 X Japanese Long Green -5.61 -6.96 -6.20 -6.96
CGN-19533 X Poinsette 2.68 2.05 2.89 2.05
CGN-20256 X K-75 -3.36 -4.85 -10.75 -11.47
CGN-20256 X Japanese Long Green 0.43 -1.68 -3.72 -4.50
CGN-20256 X Poinsette -2.14 -4.98 -5.38 -6.15
CGN-20515 X K-75 4.72 -0.82 0.82 0.00
CGN-20515 X Japanese Long Green -6.83 -8.54 -7.03 -7.78
CGN-20515 X Poinsette 2.67 1.62 3.30 2.46
CGN-20953 X K-75 -5.04 -11.72 -6.62 -7.38
CGN-20953 X Japanese Long Green -0.60 -4.29 1.24 0.42
CGN-20953 X Poinsette 3.83 0.79 6.61 5.74
CGN-20969 X K-75 5.81 3.95 -2.07 -2.86
CGN-20969 X Japanese Long Green -1.07 -2.95 -4.96 -5.73
CGN-20969 X Poinsette 1.07 -1.66 -2.07 -2.86
CGN-21585 X K-75 -2.42 -5.15 -8.68 -9.42
CGN-21585 X Japanese Long Green -0.43 -1.27 -3.31 -4.09
CGN-21585 X Poinsette -2.53 -4.15 -4.55 -5.32
CGN-22930 X K-75 -1.08 -5.77 -5.38 -6.15
CGN-22930 X Japanese Long Green -1.25 -2.47 -2.07 -2.86
CGN-22930 X Poinsette -0.82 -1.23 -0.83 -1.64
LC-1-1 X K-75 13.01 11.51 4.13 3.28
LC-1-1 X Japanese Long Green -1.08 -3.38 -5.38 -6.15
LC-1-1 X Poinsette 3.65 0.42 0.00 -0.81
LC-2-2 X K-75 3.31 0.42 -3.31 -4.09
LC-2-2 X Japanese Long Green -2.13 -2.95 -4.96 -5.73
LC-2-2 X Poinsette 1.68 0.00 -0.42 -1.23
LC-3-3 X K-75 -0.44 -4.59 -5.38 -6.15
LC-3-3 X Japanese Long Green 4.40 3.75 2.89 2.05
LC-3-3 X Poinsette -1.45 -1.66 -2.07 -2.86
LC-12-4 X K-75 -2.86 7.27 -15.71 -16.39
LC-12-4 X Japanese Long Green 0.68 -7.18 -9.10 -9.84
LC-12-4 X Poinsette 3.40 -5.39 -5.79 -6.55
LC-15-5 X K-75 -1.32 -4.27 -7.44 -8.19
LC-15-5 X Japanese Long Green 1.91 1.27 -0.83 -1.64
LC-15-5 X Poinsette 3.16 1.67 1.24 0.42
LC-21-6 X K-75 2.06 1.36 -7.86 -8.61
LC-21-6 X Japanese Long Green 0.44 -3.80 -5.79 -6.55
LC-21-6 X Poinsette 1.76 -3.31 -3.72 -4.50
LC-25-7 X K-75 -4.31 -4.53 -12.82 -13.53
LC-25-7 X Japanese Long Green -3.06 -6.33 -8.27 -9.01
LC-25-7 X Poinsette -1.30 -5.39 -5.79 -6.55
LC-28-8 X K-75 0.70 -0.90 -9.92 -10.65
LC-28-8 X Japanese Long Green 4.00 -1.27 -3.31 -4.09
LC-28-8 X Poinsette 1.76 -4.15 -4.55 -5.32
Gyne-5 X K-75 3.95 0.42 -2.07 -2.86
Gyne-5 X Japanese Long Green -2.33 -2.53 -4.55 -5.32
Gyne-5 X Poinsette 4.40 3.32 2.89 2.05

"Significant at 5% level of significance
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Table 4.52 Estimates of heterosis for seed vigourdex-I in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 8.09 6.90 -5.98 -9.44
CGN-19533 X Japanese Long Green -6.85 -7.17 -19.60 -22.56
CGN-19533 X Poinsette -2.90 -3.37 -16.07 -19.16
CGN-20256 X K-75 0.05 -7.15 -18.33 -21.34
CGN-20256 X Japanese Long Green 2.25 -4.42 -17.22 -20.27
CGN-20256 X Poinsette -13.20 -18.97 -29.62 -32.21
CGN-20515 X K-75 10.90 10.57 -2.75 -6.33
CGN-20515 X Japanese Long Green 0.99 0.51 -12.12 -15.36
CGN-20515 X Poinsette -1.28 -1.60 -13.97 -17.14
CGN-20953 X K-75 7.75 2.67 -0.28 -3.96
CGN-20953 X Japanese Long Green -11.04 -15.85 -18.27 -21.28
CGN-20953 X Poinsette 20.31 13.95 10.67 6.60
CGN-20969 X K-75 12.81 3.00 -9.41 -12.74
CGN-20969 X Japanese Long Green -7.11 -14.59 -26.03 -28.75
CGN-20969 X Poinsette 6.74 -1.98 -14.86 -18.00
CGN-21585 X K-75 -4.26 -9.47 -20.37 -23.31
CGN-21585 X Japanese Long Green -8.49 -12.83 -24.50 -27.28
CGN-21585 X Poinsette -4.01 -8.69 -20.69 -23.61
CGN-22930 X K-75 2.29 0.51 -11.60 -14.85
CGN-22930 X Japanese Long Green 6.41 5.36 -8.75 -12.11
CGN-22930 X Poinsette -4.36 -5.44 -17.87 -20.89
LC-1-1 X K-75 28.27 24.61 16.23 11.95
LC-1-1 X Japanese Long Green -4.67 -8.08 -14.26 -17.42
LC-1-1 X Poinsette -1.29 -4.68 -11.09 -14.37
LC-2-2 X K-75 -0.23 -6.54 -5.89 -9.36
LC-2-2 X Japanese Long Green -5.46 -12.08 -11.47 -14.73
LC-2-2 X Poinsette 15.39 7.47 8.21 4.22
LC-3-3 X K-75 11.32 1.43 8.49 4.50
LC-3-3 X Japanese Long Green 4.50 -5.45 1.14 -2.58
LC-3-3 X Poinsette -14.74 -22.76 -17.38 -20.42
LC-12-4 X K-75 9.74 -14.64 -24.92 -27.68
LC-12-4 X Japanese Long Green -1.52 -6.18 -18.75 -21.74
LC-12-4 X Poinsette 2.31 -2.66 -15.45 -18.57
LC-15-5 X K-75 1.04 -0.54 -9.69 -13.02
LC-15-5 X Japanese Long Green 2.90 0.53 -8.72 -12.08
LC-15-5 X Poinsette 16.42 13.90 3.41 -0.39
LC-21-6 X K-75 0.26 -5.59 -16.96 -20.02
LC-21-6 X Japanese Long Green 1.44 -3.78 -16.67 -19.74
LC-21-6 X Poinsette 6.00 0.41 -12.79 -16.00
LC-25-7 X K-75 -4.46 -10.90 -21.63 -24.52
LC-25-7 X Japanese Long Green 3.75 -2.54 -15.59 -18.70
LC-25-7 X Poinsette -5.38 -11.24 -22.91 -25.75
LC-28-8 X K-75 4.08 2.03 -10.26 -13.56
LC-28-8 X Japanese Long Green 2.16 0.91 -12.61 -15.82
LC-28-8 X Poinsette -11.61 -12.81 -24.27 -27.06
Gyne-5 X K-75 6.77 3.75 -3.28 -6.84
Gyne-5 X Japanese Long Green -0.18 -3.72 -10.25 -13.55
Gyne-5 X Poinsette -5.84 -9.05 -15.22 -18.34

"Significant at 5% level of significance
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Table 4.53 Estimates of heterosis for seed vigoundex-1l in cucumber

Per cent increase/decrease over

Cross combination(s) Mid Better Standard ~ Standard
parent parent Check-I Check-I|
CGN-19533 X K-75 11.88 -3.86 -1.46 -10.51
CGN-19533 X Japanese Long Green -17.36 -24.65 -32.61 -38.80
CGN-19533 X Poinsette 12.45 -2.94 -1.56 -10.61
CGN-20256 X K-75 9.33 -6.74 -4.41 -13.19
CGN-20256 X Japanese Long Green 0.48 -9.12 -18.71 -26.18
CGN-20256 X Poinsette 17.21 0.42 1.84 -7.52
CGN-20515 X K-75 21.65 12.15 14.95 4.39
CGN-20515 X Japanese Long Green -7.67 -9.19 -18.78 -26.25
CGN-20515 X Poinsette 12.55 4.26 5.74 -3.97
CGN-20953 X K-75 -16.98 -18.28 -13.53 -21.47
CGN-20953 X Japanese Long Green 8.34 -0.05 5.77 -3.95
CGN-20953 X Poinsette -5.92 -7.88 -2.52 -11.47
CGN-20969 X K-75 12.98 -0.59 1.89 -7.47
CGN-20969 X Japanese Long Green -24.79 -29.65 -37.08 -42.86
CGN-20969 X Poinsette -4.77 -15.82 -14.63 -22.47
CGN-21585 X K-75 -7.12 -21.60 -19.64 -27.03
CGN-21585 X Japanese Long Green -27.21 -34.91 -41.78 -47.13
CGN-21585 X Poinsette -16.29 -29.04 -28.03 -34.65
CGN-22930 X K-75 9.87 -1.30 1.16 -8.13
CGN-22930 X Japanese Long Green 18.82 13.64 1.64 -7.70
CGN-22930 X Poinsette -9.00 -17.87 -16.71 -24.36
LC-1-1 X K-75 52.39 41.72 68.92 53.40
LC-1-1 X Japanese Long Green -10.65 -21.80 -6.80 -15.36
LC-1-1 X Poinsette -3.10 -10.33 6.89 -2.94
LC-2-2 X K-75 -0.19 -10.12 15.03 4.46
LC-2-2 X Japanese Long Green -6.93 -20.95 1.17 -8.12
LC-2-2 X Poinsette 33.02 19.22 52.58 38.56
LC-3-3 X K-75 35.81 20.06 60.21 45.49
LC-3-3 X Japanese Long Green 12.35 -6.17 25.71 13.70
LC-3-3 X Poinsette -21.04 -30.51 -7.27 -15.80
LC-12-4 X K-75 -17.74 -23.08 -21.15 -28.40
LC-12-4 X Japanese Long Green -3.41 -3.54 -13.72 -21.65
LC-12-4 X Poinsette 7.98 1.47 2.91 -6.54
LC-15-5 X K-75 5.01 2.10 10.80 0.62
LC-15-5 X Japanese Long Green -2.37 -10.95 -3.36 -12.24
LC-15-5 X Poinsette 32.95 28.60 39.56 26.74
LC-21-6 X K-75 0.74 -11.43 -9.22 -17.56
LC-21-6 X Japanese Long Green 0.91 -5.69 -15.65 -23.40
LC-21-6 X Poinsette 11.67 -1.37 0.03 -9.16
LC-25-7 X K-75 -4.52 -19.00 -16.98 -24.61
LC-25-7 X Japanese Long Green -9.69 -18.80 -27.37 -34.05
LC-25-7 X Poinsette -11.90 -24.94 -23.88 -30.87
LC-28-8 X K-75 16.91 10.64 13.41 2.99
LC-28-8 X Japanese Long Green 4.43 3.25 -5.51 -14.19
LC-28-8 X Poinsette -21.05 -24.91 -23.84 -30.84
Gyne-5 X K-75 32.57 31.21 34.49 22.13
Gyne-5 X Japanese Long Green 18.18 11.73 12.17 1.87
Gyne-5 X Poinsette -6.02 -6.49 -5.17 -13.88

"Significant at 5% level of significance
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all the estimates of heterosisz., average heterosis, heterobeltiosis and standard
heterosis over both the check cultivars were resmrtdy only LC-1-1 x K-75
combination (28.27, 24.61, 16.23 and 11.95), anadhtpe hybrids.

4.4.19 Seed vigour index-Il

Heterotic response for seed vigour index-1l varggghificantly among the
different hybrid combinations (Table 4.53). Hetésosver mid parent, better parent,
standard check-l and standard check-Il ranged #@n21 (CGN-21585 x Japanese
Long Green) to 52.39 (LC-1-1 x K-75), -34.91 (CGM585 x Japanese Long Green)
to 11.51 (LC-1-1 x K-75), -41.78 (CGN-21585 x JagmanLong Green) to 68.92 (LC-
1-1 x K-75) and -47.13 (CGN-21585 x Japanese Lorgef® to 53.40 (LC-1-1 x K-
75) per cent, respectively. Significant positivéenesis over mid parent, better parent,
standard check-1 and standard check-1l was recaordathe, five, six and five hybrid
combinations, respectively for seed vigour indexXdloverall, five crossegz.,LC-1-

1 x K-75 (52.39, 41.72, 68.92 and 53.40), LC-2Rainsette (33.02, 19.22, 52.58 and
38.56), LC-3-3 x K-75 (35.81, 20.06, 60.21 and 9%.4C-15-5 x Poinsette (32.95,
28.60, 39.56 and 26.74) and Gyne-5 x K-75 (32.8728 34.49 and 22.13) revealed
significant positive values for all the estimatdsheterosisviz., average heterosis,

heterobeltiosis and standard heterosis over KHdlParsa Sanyog.
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Chapter-5
Discussion

Cucumber Cucumis sativud..) is one of the most important cucurbitaceous
vegetable crops grown extensively in tropical ano-gopical parts of the country. It
is a leading commercial crop in the mid and lovistiif Himachal Pradesh and can be
grown round the year in open and protected strasfuwhich becomes an off-season
crop for the markets of plains during July-Septemiaen it is not produced in the
plains due to water logging conditions in rainysswaand brings remunerative returns
to the hilly farmers. Moreover, Himachal Pradestemlowed with micro-climatic
conditions, which are suitable for carrying out theeeding and seed production

programmes of cucumber.

Inspite of being native to India and having su#iti genetic variability, very
meager work has been done to understand its gesrefitecture and endeavor for
the improvement of this crop. The very basic probl@ cucumbers is concerning
with the low marketable yield and higher yields Hazeen one of the important
objectives of many cucumber breeding programmesesiti900’s. The lack of
progress in increased fruit yield of cucumber might partially due to the meager
breeding efforts relative to other crops or lackvafiability for yield (Wehneet al.,
1989). Moreover, there is a consumer’s preferencelifferent colours at marketable
stage. In most parts of the country, green colodineds are preferred whereas, in
Himachal Pradesh crispy, flavoured and light greraits with white stripes are the
first choice of the consumers. Therefore, in otdeincrease the productivity of good
quality fruits within short duration of the timeeterosis breeding can proved to be a

better option for the breeders by selecting delgrpharents.

Heterosis breeding has come to play a pivot roleap improvement for high
production and productivity. It has direct relevarior developing hybrids and is the
effective tool in the hands of breeders for improeat in yield, earliness and quality.
Today, hybrid varieties of cucumber are very uncamramong the farmers because
farmers are purchasing the hybrids seeds from fgritempanies which are charging

exorbitantly. To tide over the situation, thereaisieed to develop location specific
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high yielding hybrids having desirable horticuliueand quality traits and to make

available their seeds to the farmers at reasomaldes.

Cucumber being a monoecious and cross-pollinateap cnd having
appreciable number of seeds per fruit provides ampbpe for the exploitation of
hybrid vigour. The use of gynoecious lines in hgbridevelopment will not only
enhance the chances of getting high yielding hghritlt also reduce the cost of
hybrid seed production drastically. At nationaldkvirst /_hybrid ‘Pusa Sanyog’ has
been released by IARI Regional Research Statiotrata However, its performance
is confined only to cooler and sub-tropical coradis. In Himachal Pradesh, two more
hybrids viz., KH-1 and KH-2 have been developed, but they parfpoorly under
high rainfall areas. Therefore, the need was feltdevelop cucumber hybrids
involving diverse (monoecious and gynoecious) pareas the hybrids bear high

proportion of female flowers, resulting in earlisesd higher yield.

For exploitation of heterosis, choice of suitablargmts is of utmost
importance. The combining ability studies aimingidentify inbred lines with good
general combining ability (GCA) and specific conbmability (SCA) effects rely on
the availability of genetic diversity among the ggmes involved in a breeding
programme. General combining ability enables theethers to exploit the existing
variability in the breeding materials, to identihdividual genotypes having desirable
attributes and to distinguish relatedness amongtgpas. While, specific combining
ability is serving to determine heterotic patteansong populations or inbred lines, to
identify promising single crosses and to assigmreédblines into heterotic groups.
Moreover, combining ability also indicates the matand magnitude of gene action
involved in the expression of quantitative traithie knowledge of the combining
abilities of parental genotypes is crucial for cociihg systematic breeding of new F

hybrid cultivars that possess desired horticultaral quality traits.

Therefore, the present investigations were cawigcn 16 lines, 3 testers and
their hybrids along with two standard check cultsvéKH-1 and Pusa Sanyog) to
study their mean performance, combining abilityfura and magnitude of gene
action and to ascertain best heterotic combinatjoiof marketable yield and quality
traits and have been discussed in the light oflaviai literature under the following

heads:
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5.1 MEAN PERFORMANCE

Significant differences were observed among thermarand hybrids for all
the characters under studiz., days to first female flower appearance, node numbe
bearing first female flower, days to marketable ungt, fruit length and breadth,
average fruit weight, fruit colour, number of maedde fruits per plant, harvest
duration, marketable yield per plot and per hectar&l soluble solids, cucurbitacin
content, fruit fly incidence, severity of powderyldew, downy mildew and angular
leaf spot, seed germination and seed vigour indaxdl 1. Trait wise list of parents
and their hybrids exhibited significantly high mgasrformance were presented in the
table 5.1 and 5.2, respectively and have been skscuunder the following sub-
heads:

5.1.1 Horticultural traits

Among the horticultural traits, days to first femdlower appearance, node
number bearing female flower and days to marketatdg¢urity are the characters
which determine the earliness of a variety. Wideati@mns were observed among the
parents and hybrids with respect to these traiits, days to first female flower
appearance (50.17-62.33 and 47.20-63.77, respbgtimede number bearing female
flower (3.23-9.87 and 2.73-10.95, respectively) atays to marketable maturity
(58.13-70.33 and 55.00-72.40, respectively). Theogge CGN-20953 followed by
CGN-19533 and CGN-20969 and the cross combinat®N-20953 x K-75 followed
by LC-1-1 x K-75 and CGN-19533 x K-75 were foungauor for earliness among
all the parents and hybrid combinations, respelgtiva the basis of these characters.
Wide variations with respect to earliness were atsmrted by Kanwaet al. (2003),
Verma (2003), Bairaget al. (2005), Munshiet al. (2007), Kumaret al. (2008),
Hanchinamankt al. (2008), Yadawet al. (2009), Kumaret al. (2010), Singhet al.
(2010) and Dogra and Kanwar (2011) in cucumber.

All the parents and hybrids also revealed tremasd@riations with respect to
yield and yield contributing traitgiz., fruit length (12.20-24.17 and 14.80-24.60 cm,
respectively) and breadth (3.40-5.60 and 3.53-@123 respectively), average fruit
weight (167.30-348.63 and 214.33-369.60 g, respdgd, number of marketable
fruits per plant (3.77-8.67 and 4.02-12.03, regpelyt), harvest duration (14.55-
28.17 and 14.25-36.69 days, respectively), marketgbld per plot (15.19-36.64 and
16.98-67.39 kg, respectively) and per hectare @B244.36 and 113.27-449.52 q,
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Table 5.1: Trait wise list of parents (lines and tsters) exhibiting significantly
high mean performance
Trait Line(s) Tester(s)
Days to first female CGN-20953, CGN-19533, Poinsette
flower appearance CGN-20515, CGN-20969,
Gyne-5
Node number bearing CGN-20953 , CGN-20969, Poinsette
first female flower CGN-19533
Days to marketable CGN-20953 , CGN-20969, Poinsette

maturity

Fruit length

Fruit breadth

Average fruit weight

Number of marketable
fruits per plant

Harvest duration

Marketable yield per
plot and per hectare

Total soluble solids

Cucurbitacin content

Fruit fly incidence

Severity of powdery
mildew

Severity of downy
mildew

Severity of angular leaf LC-1-1, CGN-20969, LC-12-4

spot

Seed germination

Seed vigour index-I

Seed vigour index-II

CGN-19533

CGN-22930, CGN-20953,
LC-25-7

Japanese Long Green

LC-2-2, LC-15-5, CGN-20515 Poinsette’s

CGN-20953, CGN-22930,
LC-25-7

CGN-20515, LC-1-1, Gyne-5

LC-1-1, LC-2-2, Gyne-5
LC-1-1, CGN-20953, Gyne-5

CGN-21585

CGN-21585, CGN-20256,
CGN-20969

LC-2-2, LC-1-1

LC-15-5, LC-21-6,
CGN-20953

CGN-20969, LC-3-3

CGN-20953

LC-3-3, LC-2-2
LC-3-3, LC-2-2, LC-1-1

Japanese Long Green

Poinsette

Poinsette

Japanese Long Green,
Poinsette

Japanese Long Green

Poinsette

K-75

Poinsette, Japanese
Long Green

Poinsette, K-75

Japanese Long Green

Poinsette, Japanese
Long Green

K-75, Poinsette
K-75, Poinsette
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respectively). The genotype, Japanese Long Gregrcraiss combination LC-25-7 x
Japanese Long Green recoded longest fruits, whagimum fruit breadth was
observed in the genotype CGN-20515 followed by 15251 and the hybrid
combination LC-15-5 x Japanese Long Green. Higlaestrage fruit weight was
recorded in the genotype Japanese Long Green anctdes combination LC-25-7 X
Japanese Long Green followed by LC-1-1 x K-75. §keaotype, Gyne-5 recorded
maximum number of marketable fruits per plant,datd by LC-1-1, CGN-20515
and Poinsette, while among the hybrids, maximum bemof marketable fruits per
plant were obtained in the cross combination CGB530x Poinsette followed by
LC-1-1 x K-75, CGN-19533 x K-75, LC-2-2 x Poinsetted Gyne-5 x K-75. Longest
harvest duration was recorded in the genotype ICtdhowed by Poinsette, LC-2-2
and Gyne-5, while among the hybrid combinationsvéstr duration was observed
maximum in the cross combination CGN-20953 x Pdiedellowed by LC-1-1 x K-
75, CGN-19533 x K-75, LC-2-2 x Poinsette and Gyne6-75. Among the parents,
highest yield per plot and per hectare was obsenvatle genotype LC-1-1, which
was followed by CGN-20953 and Japanese Long Grekile among the hybrids
LC-1-1 x K-75 followed by CGN-19533 x K-75 and C&0953 x Poinsette recorded
highest yield per plot and per hectare. Wide vt with respect to yield and yield
contributing traits in cucumber have also been meploearlier by several workevg .,
Stankovicet al. (1997), Singtet al. (1999), Wadicet al. (2003), Kanwaet al. (2003),
Bairagi et al. (2005), Daset al. (2005), Munshiet al. (2007), Kumaret al. (2008),
Hanchinamankt al. (2008), Yadawet al. (2009), Kumaret al. (2010), Singhet al.
(2010), Hossairet al. (2010), Dogra and Kanwar (2011), Kumetr al. (2011),
Golabadiet al. (2012) and Singbt al.(2012).

5.1.2 Fruit quality characteristics

A wide variation was observed among the parentshgbdds for fruit quality
characteristicsviz., total soluble solids (2.67-4.03 and 2.63-418 respectively),
cucurbitacin content (100.62-120.17 and 95.57-1231§/100g, respectively) and
fruit colour (Dark green, Green, Light green andlXe green), which decide the
consumer’s preference. Maximum total soluble soli@SS) was recorded in the
genotype CGN-21585 and cross combination CGN-2268apanese Long Green.
The genotype CGN-21585 recorded minimum cutachi content followed by

CGN-20256 and CGN-20969, while among bridg significantly minimum
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Table 5.2: Trait wise list of best hybrids exhibitng significantly high mean

performance

Trait

Hybrid(s)

Days to first female flower
appearance

Node number bearing first female
flower

Days to marketable maturity

Fruit length
Fruit breadth

Average fruit weight

Number of marketable fruits per
plant

Harvest duration
Marketable yield per plot and per
hectare

Total soluble solids
Cucurbitacin content

Fruit fly incidence
Severity of powdery mildew

Severity of downy mildew

Severity of angular leaf spot

Seed germination
Seed vigour index-I

Seed vigour index-lI

CGN-20953 x Poinsette, LC-1-1 x K-75,
CGN-19533 x K-75, LC-2-2 x Poinsette

CGN-20953 x Poinsette, CGN-19533 x
K-75, LC-1-1 x K-75, LC-2-2 x Poinsette

CGN-20953 x Poinsette, LC-1-1 x K-75,
LC-2-2 x Poinsette
LC-25-7 x Japanese Long Green

CGN-20515 x Japanese Long Green,
LC-15-5 x Poinsette, LC-15-5 x Poinsette

LC-25-7 x Japanese Long Green,
LC-1-1 x K-75

CGN-20953 x Poinsette, LC-1-1 x K-75,
CGN-19533 x K-75, LC-2-2 x Poinsette,
Gyne-5 x K-75

CGN-20953 x Poinsette, LC-1-1 x K-75,
CGN-19533 x K-75, LC-2-2 x Poinsette,
Gyne-5 x K-75

LC-1-1 x K-75, CGN-19533 x K-75,
CGN-20953 x Poinsette, Gyne-5 x K-75,
LC-3-3 x Poinsette, LC-2-2 x Poinsette

CGN-21585 x Japanese Long Green
CGN-21585 x Japanese Long Green

LC-1-1 x K-75, LC-3-3 x Poinsette,
LC-15-5 x Poinsette

LC-15-5 x K-75, CGN-20515 x Poinsette,
LC-3-3 x Poinsette, Gyne-5 x Poinsette

LC-3-3 x K-75, CGN-20969 x Japanese
Long Green, LC-2-2 x Poinsette, LC-15-5
X K-75

LC-1-1 x K-75, CGN-20969 x Japanese
Long Green, LC-2-2 x Poinsette, CGN-
20953 x K-75

CGN-20953 x Poinsette , LC-1-1 x K-75
LC-1-1 x K-75, CGN-20953 x Poinsette
LC-1-1 x K-75, LC-3-3 X K-75
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cucurbitacin content was reported in the cross ¢oation CGN-21585 x Japanese

Long Green. Five parents and seventeen hybridslight green coloured fruits,

which are in general preferred by consumers. Cloettivars viz., KH-1 and Pusa

Sanyog were having green coloured fruits. For fquidlity traits, similar findings had
also been reported by Kanwat al. (2003), Kumar (2010), Braet al. (2011) and
Dogra and Kanwar (2011) for total soluble solidS®), Kumar (2006), Get al.
(2007), Braret al. (2011) and Zhanegt al. (2012) for bitterness/cucurbitacin content
and Strefeler and Wehner (1986), Verma (2003) amechdt (2010) for fruit colour in

cucumber.

Table 5.3: Best parents (lines and testers) idenigd on the basis of overall
mean performance

Parents Trait

Lines

LC-1-1 Number of marketable fruits per plamarvest duration,
marketable yield per plot and per hectare, frui fl
incidence, severity of angular leaf spot and seigdw
index-l

CGN-20953 Days to first female flower appearanagode number
bearing first female flower, days to marketable urigy,
fruit length, average fruit weighimarketable yield per
plot and per hectare, severity of powdery mildew seed
germination

LC-15-5 Fruit breadth and severity of powdery mildew

Gyne-5 Number of marketable fruits per plant, harvest tiona
marketable yield per plot and per hectare

LC-25-7 Fruit length and average fruit weight

Testers

Japanese Long GreenFruit length average fruit weightmarketable yield per

Poinsette

plot and per hectaretotal soluble solids, fruit fly
incidence severity of angular leaf spot

Days to first female flower appearance, node number
bearing first female flower, days to marketable unat

fruit breadth, number of marketable fruits per plan
harvest duration, cucurbitacin content, severity of
powdery mildew and downy mildew and seed germimatio
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5.1.3 Incidence/severity of economically importaninsect-pest and diseases

All the parents and hybrids studied, respond dffidlly to the attack of
different insect-pest and diseases. Wide variatiwese recorded among the parents
and hybrids for fruit fly incidence (16.86-29.65dai0.87-33.71 %, respectively)
severity of powdery mildew (10.20-23.60 and 8.902R8%, respectively), downy
mildew (12.77-38.30 and 10.17-41.73 %, respectjvalyd angular leaf spot (9.07-
31.23 and 8.23-36.03 %, respectively). The lowmst fly incidence was recorded in
the genotype LC-2-2, followed by LC-1-1 and thessraombination LC-1-1 x K-75
followed by LC-3-3 x Poinsette and LC-15-5 x Pottse Minimum severity  of
powdery mildew was recorded in the genotype LC-1biowed by Poinsette, LC-
21-6, CGN-20953 and Japanese Long Green, whilachgbmbination LC-15-5 x K-
75 followed by CGN-20515 x Poinsette, LC-3-3 x Reitte, Gyne-5 x Poinsette and
CGN-20953 x K-75 recorded least severity of powdailgew. The genotype CGN-
20969 recorded minimum severity of downy mildew asichilar response was
observed in Poinsette, K-75 and LC-3-3. Among tlasses, minimum response to
severity of downy mildew was reported in the crassnbination LC-3-3 x K-75
followed by CGN-20969 x Japanese Long green, LCx2Pbinsette and LC-15-5 x
K-75. Minimum severity of angular leaf spot was eb®d in the genotype LC-1-1
and similar response was noticed in CGN-20969, P&tland CGN-20953, while
among the different hybrid combinations, LC-1-1 x7X followed by CGN-20969 x
Japanese Long Green, LC-2-2 x Poinsette and CGR20%-75 recorded minimum
severity of angular leaf spot. Variation in resporie fruit fly incidence was also
reported earlier by Natéat al. (1976) inCucurbitasp., Gupta and Verma (1978) and
Palet al. (1983) in muskmelon, Thaket al. (1992) in bittergourd and Kumar (2006)
and Sharma (2010) in cucumber. Wide variations wadpect to severity of different
diseases in cucumber were also recorded by Mauigtital. (2003), Block and
Reitsma (2005) and Sakatat al. (2008) for severity of powdery mildew,
Charoenwattana (2009), Brarral. (2011) and Calét al. (2012) for severity of downy
mildew and Bhatt al. (2007) and Woltmaet al. (2008) for severity of angular leaf

spot in cucumber.

5.1.4 Seed traits
Wide variations were observed among the parentshghdds for seed traits
viz., seed germination (66.67-85.33 and 68.00-86.00 €gpectively), seed vigor

index-I (2011.07-2960.67 and 1947.93-3216.90, respmdy) and seed vigor index-Il
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(833.37-1576.73 and 687.93-1996.00, respectivalile highest seed germination
was recorded in the genotype CGN-20953 and crossbhioation CGN-20953 x
Poinsette, which was followed by LC-1-1 x K-75. Tgenotype LC-3-3 recorded
highest seed vigour index-1 (2960.67) followed bg-R-2 (2786.93), while among
the hybrids maximum seed vigour index-I was recdraethe hybrid combination
LC-1-1 x K-75 followed by CGN-20953 x Poinsette.gHest seed vigour index-II
was observed in the genotype LC-3-3 followed by 2-2-and LC-1-1, whereas
among crosses, hybrid combination LC-1-1 x K-75orded highest seed vigour
index-1l followed by LC-3-3 x K-75. Similar resultsere reported by Hamidt al.
(2002) for seed germination, Nerson (2007) for Begdigour and Kumar (2010) for
seed germination and seed vigour index-1 and ¢ucumber.

Table 5.4: Top five hybrid combinations (K’s) identified on the basis of overall
mean performance

Hybrids Trait

LC-1-1 x K-75 Days to first female flower appearapnamode number
bearing first female flower, days to marketable urigt,
average fruit weight, number of marketable fruitarvest
duration, marketable yield per plot and per hectaugt fly
incidence, severity of angular leaf spot, seed geation,
seed vigour index-I1 and Il

CGN-20953 x Poinsette Days to first female flowgipe@arance, node number
bearing first female flower, days to marketable urigt,
number of marketable fruits per plant, harvest tioma
marketable yield per plot and per hectare, seeahigation
and seed vigour index-I

CGN-19533 x K-75 Days to first female flower apmeare, node number
bearing first female flower, number of marketablgts per
plant, harvest duration and marketable yield pet phd
per hectare

LC-2-2 x Poinsette Days to first female flower ag@ace, node number
bearing first female flower, days to marketable urigt,
number of marketable fruits per plant, harvest tioma
marketable yield per plot and per hectare and #gvef
downy mildew and angular leaf spot

Gyne-5 x K-75 Number of marketable fruits per pldrarvest duration and
marketable yield per plot and per hectare
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On the basis of mean performance it is concludat Parents LC-1-1, CGN-
20953, LC-15-5, Gyne-5 and LC-25-7 among lines,leviapanese Long Green and
Poinsette among the testers excelled for most efhibrticultural and quality traits
(Table 5.3). These lines/testers can be selectduyfwrid seed production. Among the
hybridsviz., LC-1-1 x K-75, CGN-20953 x Poinsette, CGN-1953B-¥5, LC-2-2 x
Poinsette and Gyne-5 x K-75 were found most prowigqiTable 5.4) and these

hybrids after multilocation testing can be adogtedcommercial cultivation.
5.2 COMBINING ABILITY STUDIES

Development of new varieties/hybrids superior be texisting ones, with
respect to yield and other desirable traits is ofhehe primary objective(s) of
vegetable breeder and the success of a breedirggapnme lies in the choice of
appropriate parents and the breeding method fotlowde common approach of
selecting the parents on the basis of per se pesitce, adaptation and genetic
variability does not necessarily lead to usefulltesThis is because of differential
combining ability of parents which depends upondbmplex interactions among the
genes and cannot be judged by the per se perfoeraoge (Allard, 1960). To effect
improvement in polygenic traits like yield and camnpnt traits, information about the
combining ability of parents and their crosses,abmates of genetic components of

variance and the type of gene action involved &mime importance to the breeders.

Combining ability studies guide the breeders tedehppropriate parents for
heterosis and recombination breeding, hence arertang in crop improvement
studies. Heterosis studies provide information &lpeu cent increase of Bver better
parent or standard check only and thus help inimgaut the best crosses, but they
do not indicate the possible causes for superiafitgrosses. The combining ability
studies evaluate the parental lines on the basihef general combining ability
(GCA) effects and the performance of these pargntgpecific cross combinations
(SCA). General combining ability effects, beingated to additive genetic effects,
represent the fixable components of genetic vaeiaaied are used to classify the
parents for the breeding behavior in hybrid comtioms, whereas, specific
combining ability effects are related to non-fixaldomponent of genetic variance
(Hayman, 1960 and Sprague, 1966). The hybrids, twiexcel the existing best

standard check, are the ultimate choice of thedanseand farmers. In order to realize
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the maximum gain over a minimum time period, theich of efficient breeding
methodology is inevitable. The most appropriaterapgh in preliminary screening of
material for desirable combining ability is to emypltop cross (Inbred x Variety) or
line x tester method (Kempthorne, 1957), which lbesn used in the present study to
evaluate sixteen lines, three testers and thety feight crosses with respect to
combining ability. The experimental results pertagnto general combining ability

and specific combining ability effects so obtaimede been discussed as below:

5.2.1 Estimates of general combining ability (GCAgffects of parents

Development of high yielding varieties/hybrids nmgirdepend upon the
genetically superior parents coupled with suitabteeding methodology. General
combining ability (GCA) has immense value in thedaling programmes for the
species which are amenable to the development dfyBrids. Since, mean sum of
squares due to lines and testers were signifiaanalf the characters, hence general
combining ability (GCA) effects have been estimdtadall the traits under study and

have been discussed as follows:

The experimental results pertaining to significdesirable general combining
ability (GCA) effects of 19 parents (16 lines ante8ters) have been presented in the
table 5.5, which revealed that general combiningitalwas found variable as no

single parent has exhibited significant GCA effdotsall the traits under study.

A perusal of GCA effects for earliness (days tetffemale flower appearance,
node number bearing first female flower and daysntoketable maturity) revealed
that LC-1-1, CGN-20953, CGN-19533, Gyne-5, LC-2eX3N-20515, CGN-22930
and CGN-20969 among lines and Poinsette and K-&ngrnesters were found best
combiners due to their significant negative GCAeef$. Different parents expressing
negative general combining ability (GCA) effectsr fearliness have also been
reported earlier by different workers by using eliéint genetic materials and locations
(Sharmaet al., 2000; Uddin and Ahmed, 2002; Kumbleral., 2005; Munshiet al.,
2006; Yadawet al, 2007; Hanchinamaret al., 2009; Dogra and Kanwar, 2011 and
Kumaret al.,2011).

For marketable yield per plot and per hectare, EG-TGN-20953, CGN-
19533, Gyne-5, CGN-22930 and LC-2-2 among the laed K-75 and Poinsette
among the testers exhibited the highest positivé& @ffects. All of these lines and
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Table 5.5  Trait wise list of parents (lines and tgters) exhibiting significant desirable
general combining ability (GCA) effects

Trait

Lines Testers

Days to first female
flower appearance

Node number bearing
first female flower

Days to marketable
maturity

Fruit length

Fruit breadth

Average fruit weight

Number of marketable
fruits per plant

Harvest duration

Marketable yield per plot
and per hectare

Total soluble solids

Cucurbitacin content

Fruit fly incidence

Severity of powdery
mildew

Severity of downy
mildew

Severity of angular leaf
spot
Seed germination

Seed vigour index-I

Seed vigour index-II

LC-1-1, CGN-19533, CGN-20953, LC-2- Poinsette, K-75
2, Gyne-5,CGN-20969

LC-1-1, CGN-20953, CGN-19533, Gyne- Poinsette, K-75
5, LC-2-2, CGN-20515, CGN-22930,
CGN-20969

LC-1-1, CGN-20953, CGN-19533, Gyne- Poinsette, K-75
5, LC-2-2, CGN-20515, CGN-20969

LC-25-7, LC-1-1, CGN-20953, CGN- Japanese Long
19533, Gyne-5, CGN-22930, LC-15-5, Green
LC-28-8, LC-3-3

CGN-20515, LC-15-5, LC-1-1, Gyne-5 78-Poinsette

LC-1-1, LC-25-7, CGN-20953, NG K-75
19533, Gyne-5, LC-15-5, CGN-22930

LC-1-1, CGN-19533, Gyne-5, CGN- Poinsette, K-75
20953, LC-2-2, CGN-20515, CGN-20969,
CGN-22930

LC-1-1, Gyne-5, CGN-19533, CGN- Poinsette, K-75
20953, LC-2-2, CGN-20515, CGN-20969,
CGN-22930

LC-1-1, CGN-20953, CGN-19533, Gyne- K-75, Poinsette
5, CGN-22930, LC-2-2

CGN-21585, LC-28-8, LC-1-1, 4G Japanese Long
20953, Gyne-5 Green

CGN-21585, LC-28-8, CGN-20256N- Japanese Long
20953, LC-1-1, CGN-22930, CGN-19533 Green, K-75

LC-3-3, LC-1-1, LC-15-5, LC-2-ZGN-  Poinsette, K-75
20953

LC-15-5, CGN-20953, LC-3-3, CGN- Poinsette
20515, LC-1-1, LC-28-8

CGN-20969, LC-25-7, LC-15-5, LC-3-3, Poinsette, K-75
LC-2-2, Gyne-5

LC-1-1, LC-2-2, CGN-20953, LC-25-7, Japanese Long
CGN-20969, LC-12-4 Green

CGN-20953, LC-1-1, CGN-20515, GynePoinsette
5, LC-3-3, LC-15-5

LC-3-3, CGN-20953, LC-1-1, L2 C- K-75
15-5

LC-1-1, LC-2-2, LC-3-3, LC-Bh-Gyne-5 K-75
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testers were also found good combiners for average weight, number of
marketable fruits per plant and harvest duratioesi@e this, the lines LC-1-1 and
Gyne-5 also exhibited significant positive GCA ettefor fruit length and breadth,
while the testers K-75 and Poinsette were founddgommbiners for fruit breadth,
thereby suggesting close association between GCiyeofines and testers for fruit
length and breadth, average fruit weight, numbemafketable fruits per plant and
harvest duration. The present findings are in liiin those of Vermaet al. (2000),
Wehneret al. (2000), Wadidet al. (2003), Kumbharet al. (2005), Munshiet al.
(2006), Singh and Sharma (2006), Yadstval. (2007), Hanchinamani and Patil
(2009), Dogra and Kanwar (2011), Khuswattal. (2011) and Kumaet al. (2011),
who had also reported significant positive GCA efffeof different parental material

for yield and yield contributing traits in cucumber

The lines, CGN-21585, LC-28-8, LC-1-1 and CGN-20%%3d the tester
Japanese Long Green revealed significant desiralé effects for total soluble
solids and cucurbitacin content. Similar results dignificant desirable GCA effects
of different parental lines and testers in cucunitz also been reported by Dogta
al. (1997), Singh and Sharma (2006), Beaal.(2011) and Dogra and Kanwar (2011)

for total soluble solids and Brat al.(2011) for bitterness.

For various biotic stresses, LC-1-1 and CGN-209&3fifuit fly incidence,
severity of powdery mildew and angular leaf spadf-2-2 for fruit fly incidence,
severity of downy mildew and angular leaf spot &@d3-3 and LC-15-5 for fruit fly
incidence, severity of powdery mildew and downydeW and among the testers,
Poinsette for fruit fly incidence, severity of poargt mildew and downy mildew, K-
75 for fruit fly incidence and severity of downyldew and Japanese Long Green for
severity of angular leaf spot were found good ganeombiners as reflected from
their consistent performance for desirable negaB@GA effects. Significant negative
general combining ability effects of different pata@ material for biotic stresses were
also reported by earlier workevez., Kumar (2006) and Sharma (2010) for fruit fly
incidence, Sharma (2010) for severity of powderidew and Braret al. (2011) for

severity of downy mildew in cucumber.

For seed traits, lines LC-1-1, LC-3-3 and LC-1506 $eed germination, seed
vigour index-I and Il, LC-2-2 for seed vigour inde&xand Il, CGN-20953 for seed

germination and seed vigour index-I and Gyne-5 deed germination, seed vigour
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Elite lines and testers identified on thebasis of overall

performance for general combining ability (GCA) efiects

Parents

Character

Lines

LC-1-1

CGN-20953

Gyne-5

LC-2-2

CGN-19533

Days to first female flower appearance, node nurbkering first female
flower, days to marketable maturity, fruit lengthdabreadth, average
fruit weight, number of marketable fruits per plahi@arvest duration,
marketable yield per plot and per hectare, totalulde solids,
cucurbitacin content, fruit fly incidence, severifpowdery mildew and
angular leaf spot, seed germination and seed vigdex-1 and II.

Days to first female flower appearance, node nurbkering first female
flower, days to marketable maturity, fruit lengdnverage fruit weight,
number of marketable fruits per plant, harvest gloma marketable yield
per plot and per hectare, total soluble solidsutdhitacin content, fruit fly
incidence, severity of powdery mildew and anguleafl spot, seed
germination and seed vigour index-.

Days to first female flower appearance, node nurbkaring first female
flower, days to marketable maturity, fruit lengthdabreadth, average
fruit weight, number of marketable fruits per plahiarvest duration,
marketable yield per plot and per hectare, tothltde solids, severity of
downy mildew, seed germination, seed vigour index-I

Days to first female flower appearance, node nurbkaring first female
flower, days to marketable maturity, number of retable fruits per
plant, harvest duration, marketable yield per pled per hectare, fruit fly
incidence, severity of downy mildew and angularf lspot and seed
vigour index-l and II.

Days to first female flower appearance, node nurbkering first female
flower, days to marketable maturity, fruit lengdwverage fruit weight,
number of marketable fruits per plant, harvest gloma marketable yield
per plot and per hectare and cucurbitacin content.

Testers

K-75

Poinsette

Days to first female flower appearance, node nurbkering first female
flower, days to marketable maturity, fruit breadéfverage fruit weight,
number of marketable fruits per plant, harvest tioma marketable yield
per plot and per hectare, cucurbitacin contentt fiwiincidence, severity
of downy mildew and seed vigour index-l and II.

Days to first female flower appearance, node nurbkaring first female
flower, days to marketable maturity, fruit breadtimber of marketable
fruits per plant, harvest duration, marketable d/igler plot and per
hectare, fruit fly incidence, severity of powdenyjildaw and downy
mildew and seed germination.
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index-Il and testers Poinsette for seed germinadioth K-75 for seed vigour index-I
and Il exhibited significant positive GCA effectdo information is available in the
literature regarding the combining ability of cuduen for seed germination, seed

vigour index-1 and 1.

Additive parental effects as measured by GCA é&ffece of practical use to
the plant breeders, since non-allelic interactiares unpredictable. On the basis of
present investigations for GCA effects, it may bactuded that the parenig., LC-
1-1, CGN-20953, Gyne-5, LC-2-2 and CGN-19533 amtirg lines and K-75 and
Poinsette among the testers were found good gewnemabiners for yield and its
component traits (Table 5.6) and may be utilizechybridization programmes for

getting superior hybrids or transgressive segregant
5.2.2 Estimates of specific combining ability (SCAgffects of crosses

Specific combining ability effect helps in ideniifig the best cross
combinations for various traits. These effects eardue to non-additive gene
interactions. Since, mean sum of squares due &s lin testers interactions were
significant for all the characters, hence spe@bmbining ability (SCA) effects have

been estimated for all the traits under study anelbeen discussed as below:

The trait-wise list of best five hybrid combinat®rexhibiting significant
desirable SCA effects have been presented in TaBleNo single cross revealed the
significant SCA for all the traits under study. T¢r®@ss combinations, CGN-20953 x
Poinsette, CGN-19533 x K-75, LC-1-1 x K-75, Gynex5K-75 and LC-2-2 X
Poinsette due to their significant negative SCle@&l were found as best specific
combiners for earliness. All of these crosses weolthe parents with good x good
GCA effect, hence revealed the additive x additiyee of gene action operating for
earliness. Therefore, these crosses can be exptoiigolate transgressive segregants
or single plant selection can be effective in adeah segregating generations.
Kushawhaet al. (2011) had also reported that additive x additeenponents had
predominant role in influencing the earliness iswmber. Hence developing superior
lines from such crosses will be worthwhile to imyearliness in cucumber.

Specific combining ability effect for marketableeld per plot and per hectare
were found significantly high for CGN-19533 x K-{§ood x good), LC-25-7 x
Japanese Long Green (average x poor), CGN-209%#nsétte (good x good), LC-1-
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1 x K-75 (good x good) and Gyne-5 x K-75 (good »d)p Beside this, above cross
combinations also revealed significant SCA effeafts/ield contributing traitsviz.,
fruit length, average fruit weight, number of maddde fruits per plant and harvest
duration. These results indicated that out of th@esses four involved the parents
with good x good and one with average x poor GCfeatf hence indicated the
importance of additive x additive and additive xmdoance type of gene action,
respectively controlling these traits as reportgd Ghadheri and Lower (1979),
Dolgibh and Sidorova (1983), Hanchinamani and Fa@09) and Dogra and Kanwar
(2011). The crosses which involved good x good doerk includes positive alleles
from both the parents and thus can be fixed irsthEsequent generations for effective
selection of desirable lines, if no repulsion phiskage is present, whereas crosses
which involved average x poor combiners may bel dse exploitation of heterosis
in F, generations. Different crosses expressing higiral#e SCA in respect to yield
and its contributing traits had also been repobediifferent workers (Musmade and
Kale, 1986; Prasad and Singh, 1992¢t al.,1995; Dogreet al. 1997; Sharmat al.,
2000; Singh and Sharma, 2006; Kushawhal.,2011and Dogra and Kanwar, 2011).

For total soluble solids, hybrid combination CGNe8% x Japanese Long
Green (good x good), followed by LC-1-1 x K-75 (goo average), LC-28-8 x K-75
(good x average), Gyne-5 x Poinsette (good x paod) LC-1-1 x Poinsette (good x
poor) revealed significant positive SCA effects. ilWhcross combination LC-28-8 x
K-75 (good x good), CGN-21585 x Japanese Long Gfgeod x good), CGN-20256
x Japanese Long Green (good x good), LC-28-8 xdett& (good x poor) and LC-1-1
x K-75 (good x good)recorded significantly high negative SCA effectsr fo
cucurbitacin content. The best crosses with sigani desirable SCA effect for
quality traits had the parents with either goodaod) or good x average or good X
poor GCA effects. The interactions between positvel positive alleles in the
crosses, which involved good x good general conmbimalicated the importance of
additive gene action and can be fixed in the sulessiggenerations for effective
selection. However, desirable performance of coatimns like good x average or
good x poor may be ascribed to interactions betvagsninant alleles from the good
combiners and recessive alleles from the poor/gee@mbiners (Dubey, 1975).
These cross combinations indicated the presendmtbf additive and non-additive

gene action, which may be used for exploiting hiybrids. Braet al. (2011) and
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Table 5.7: List of top five hybrids exhibiting signficant desirable specific
combining ability (SCA) effects for different traits in cucumber

Traits

Top five hybrid combinations

Days to first female
flower appearance

Node number bearing
first female flower

Days to marketable
maturity

Fruit length

Fruit breadth

Average fruit weight

Number of marketable
fruits per plant

Harvest duration

Marketable yield per
plot and per hectare

Total soluble solids

Cucurbitacin content

Fruit fly incidence

Severity of powdery
mildew

Severity of downy
mildew

CGN-20953 x Poinsette, CGN-19533 x K-75, LC-1-1 'K
Gyne-5 x K-75 and LC-2-2 x Poinsette

CGN-19533 x K-75, CGN-20953 x Poinsette, LC-1-1 XK
Gyne-5 x K-75 and LC-2-2 x Poinsette.

CGN-20953 x Poinsette, CGN-19533 x K-75, LC-2-2 x
Poinsette, LC-1-1 x K-75 and Gyne-5 x K-75.

LC-25-7 x Japanese Long Green, CGN-20953 x Po:seBN-
19533 x K-75, LC-1-1 x K-75 and Gyne-5 x K-75.

CGN-20515 x Japanese Long Green, LC-15-5 x Po@mgs8itne-
5 x Japanese Long Green, CGN-22930 x K-75 and L-@&-%2
Poinsette.

LC-25-7 x Japanese Long Green, CGN-20953 x PomsetN-
19533 x K-75, LC-3-3 x Poinsette and LC-1-1 x K-75.

CGN-19533 x K-75, Gyne-5 x K-75, LC-1-1 x K-75, C&N
20953 x Poinsette and LC-2-2 x Poinsette.

CGN-19533 x K-75, Gyne-5 x K-75, LC-1-1 x K-75, C&N
20953 x Poinsette and LC-2-2 x Poinsette.

CGN-19533 x K-75, LC-25-7 x Japanese Long GreenNCG
20953 x Poinsette, LC-1-1 x K-75 and Gyne-5 x K-75.

CGN-21585 x Japanese Long Green, LC-1-1 x K-752B3 x
K-75, Gyne-5 x Poinsette and LC-1-1 x Poinsette.

LC-28-8 x K-75, CGN-21585 x Japanese Long GreenNCG
20256 x Japanese Long Green, LC-28-8 x Poinsettd_@nl-1
X K-75.

LC-1-1 x K-75, CGN-20953 x K-75, LC-15-5 x Poingett.C-3-
3 x Poinsette and LC-2-2 x K-75.

LC-15-5 x K-75, CGN-20953 x K-75, Gyne-5 x PoinsettC-1-
1 x K-75 and LC-3-3 x K-75.

CGN-20969 x Japanese Long Green, CGN-19533 x KCZ\-
22930 x Poinsette, LC-25-7 x Japanese Long Greeih.@nl5-5
x Japanese Long Green.

Severity of angular leaf CGN-20953 x K-75, LC-1-1 x K-75, LC-25-7 x K-75, GG

spot

Seed germination

Seed vigour index-|

Seed vigour index-Il

20969 x Japanese Long Green and LC-2-2 x Poinsette

LC-1-1 x K-75, LC-3-3 x Japanese Long Green, CGR1Xx
K-75, CGN-19533 x Poinsette and CGN-20953 x Poiaset

LC-1-1 x K-75, CGN-20953 x Poinsette, LC-2-2 x Pagtie,
LC-15-5 x Poinsette and LC-3-3 x K-75.

LC-1-1 x K-75, LC-2-2 x Poinsette, LC-3-3 x K-75CE15-5 x
Poinsette and CGN-20953 x Japanese Long Green.
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Dogra and Kanwar (2011) had also reported sigmticiegative and positive GCA
estimates for bitterness and total soluble sohdsucumber, respectively.

Among all the hybrids, five best crossaz., LC-1-1 x K-75 (good x good),
CGN-20953 x K-75 (good x good), LC-15-5 x Poinsdtieod x good), LC-3-3 x
Poinsette (good x good) and LC-2-2 x K-75 (goodrd) for fruit fly incidence; LC-
15-5 x K-75 (good x poor), CGN-20953 x K-75 (googaor), Gyne-5 x Poinsette
(average x good), LC-1-1 x K-75 (good x poor) ar@t3-3 x K-75 (good x poor) for
severity of powdery mildew; CGN-20969 x Japanesad &reen (good X poor),
CGN-19533 x K-75 (poor x good), CGN-22930 x Poites@boor x good), LC-25-7 x
Japanese Long Green (good x poor) and LC-15-5 anéme Long Green (good x
poor) for severity of downy mildew; CGN-20953 x -{good x poor), LC-1-1 x K-
75 (good x poor), LC-25-7 x K-75 (good x poor), C@N969 x Japanese Long Green
(good x good) and LC-2-2 x Poinsette (good x aveydgr Severity of angular leaf
spot revealed significant negative SCA effects. Mafsthe above crosses have the
parents with good x poor GCA effects, which indechthe involvement of both
additive and non-additive gene action. Such typecross combinations are most
desirable for genetic improvement of any crop tigtonieterosis breeding. The other
crosses had the involvement of either good x goodverage x good combiners,
which indicated the presence of additive x additiweadditive x dominance type of
gene interactions. Significant negative estimaftdseterosis with the involvement of
parents with different GCA effect hve also beeroreg earlier by Braet al. (2011)

for severity of downy mildew and Kumar (2006) fauif fly incidence in cucumber.

For seed traitwiz., LC-1-1 x K-75 (good x poor), LC-3-3 x Japanese d@.on
Green (good x average), CGN-20515 x K-75 (good orpdCGN-19533 x Poinsette
(average x good) and CGN-20953 x Poinsette (gogdod) for seed germination;
LC-1-1 x K-75 (good x good), CGN-20953 x Poinsdtieod x average), LC-2-2 x
Poinsette (good x average), LC-15-5 x Poinsettedgoaverage) and LC-3-3 x K-75
(good x good) for Seed vigour index-l1 and LC-1-Kx'5 (good x good), LC-2-2 x
Poinsette (good x average), LC-3-3 x K-75 (goodad), LC-15-5 x Poinsette (good
x average) and CGN-20953 x Japanese Long Greerafpva poor) for seed vigour
index-Il, recorded significantly high positive S@fects among all the hybrids under
study. These crosses revealed the involvement tberegood x good or good x
average or good x poor combiners, thus indicatedrote of both additive and non-

additive gene action for improvement of seed traits
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Table 5.8 Top five hybrid combinations (F’s) identified on the basis of specific
combining ability (SCA) effects

Hybrids Trait

LC-1-1 x K-75 Days to first female flower appearanamode number
bearing first female flower, days to marketable urigt,
fruit length, average fruit weight, number of maeige
fruits per plant, severity of angular leaf spotede
germination, seed vigour index-1, seed vigour intlex
harvest duration, marketable yield per plot and per
hectare, total soluble solids, cucurbitacin conténtt fly
incidence and severity of powdery mildew

CGN-20953 x Poinsette Days to first female flow@pearance, node number
bearing first female flower, days to marketable urigt,
fruit length, average fruit weight, number of maeise
fruits per plant, harvest duration, marketable dripker
plot and per hectare, seed germination and seeamlvig
index-

CGN-19533 x K-75 Days to first female flower apeare, node number
bearing first female flower, days to marketable urigt,
fruit length, average fruit weight, number of maeise
fruits per plant, harvest duration, marketable dsipker
plot and per hectare and severity of downy mildew

Gyne-5 x K-75 Days to first female flower appeaenaode number
bearing first female flower, days to marketable urigt,
fruit length, number of marketable fruits per plant
harvest duration and marketable yield per plot ped
hectare

LC-25-7 x Japanese LongFruit length, average fruit weight, marketable digler
Green plot and per hectare and severity of downy mildew

Specific combining ability effects for different iigultural traits revealed
that, all cross combinations exhibiting desirab{@ASeffects had atleast one of the
parents as good or average general combiner. Tibinations exhibiting high SCA
effects derived from good or average general coerbimill be of main interest as
they are certainly going to perform better and oespto selection in advanced
generations to isolate desirable lines for a paldrctrait. Similarly, other cross
combinations involving one good and other poor werage combiner may give

desirable transgressive segregants in the lateargeons if the additive effect of one
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parent and complementary epistatic effects (if gmesn the cross) act in same
direction and maximize the desirable plant attelsuas reported by Sharma (1999).
However, Singhet al. (1985) concluded that the best crosses involvingast one
parent with good combining ability may produce s@essive segregants. Similar
views have also been expressed by earlier resear¢Reasad and Singh, 1992;
Sharmeet al.,2000; Singh and Sharma, 2006; Munshal.,2006; Yadaet al.,2007
and Kushwahat al.,2011).

A comparison of the SCA effects of the crosses @A effects of the
parents involved indicated that in most of the saSEA effects were reflected in the
SCA effects of the cross combination. It is appateat in almost all the hybrids
which showed the best SCA effects, the parentaklimvolved were at least one of
the outstanding parental lines for particular cbema which also had high GCA
effects for one or more characters contributingaias yield. This indicated that there
was strong tendency of transmission of higher grmim the parents to the offspring.
The present findings corroborated the earlier wairkermaet al. (2000), Bairaget
al. (2001), Navazio and Simon (2001), Gulamudédinal. (2002), Shushiret al.
(2005), Munshiet al. (2006), Sarkar and Sirohi (2006) and Kurearal., (2011) in

cucumber.

On the basis of overall performance, the cross amatibns LC-1-1 x K-75,
CGN-20953 x Poinsette, CGN-19533 x K-75, Gyne-5X3<and LC-25-7 x Japanese
Long Green were found as five best hybrids (Tab#. Among these crosses, LC-1-
1 x K-75, CGN-20953 x Poinsette, CGN-19533 x K-t &yne-5 x K-75 can be
exploited to isolate transgressive segregantsrily ganerations as they involve both
parents with high GCA effects for earliness and ketable yield per plot and per
hectare, respectively. While, cross combination 2357 x Japanese Long Green
(average x poor) may give desirable transgressgeegants in the later segregating

generations.
5.3 GENE ACTION
5.3.1 Estimates of genetic components of variance

After the identification of appropriate parents gratential crosses, the next
important step in a dynamic breeding programmeoisadopt suitable breeding
methodology for the purposeful management of geeéraariability which largely

160



Discussion

depends upon the type of gene action in the papuldor the traits under genetic
improvement (Cockerham, 1961 and Sprague, 1966)omgmvarious designs

developed for this purpose, the line x tester (Kdrome, 1957) not only evaluates
parents and crosses for combining ability but gisivides information on the nature
of gene action controlling the traits under consatien. The nature of gene action
predicted from the different estimates of GCA ai@ASrariances. The mean sum of
squares due to GCA and SCA were highly signifidantall the traits under study,

indicating the importance of both additive and ramithtive genetic components of
variance. Further, the mean sum of squares due@A @d SCA were used to

estimate the variances for GCA and SCA, respegtivelsed on which nature of gene

action has been worked out.

A perusal of the data indicated that the estimafes®sca were higher in
magnitude as compared ¢dgca (average) for all the traits under stwity, days to
first female flower appearance, node number bediinst) female flower, days to
marketable maturity, fruit length and breadth, ager fruit weight, number of
marketable fruits per plant, harvest duration, d/iper plot and per hectare, total
soluble solids, cucurbitacin content, severity ofvdery mildew, downy mildew and
angular leaf spot, seed germination, seed vigodexfl and Il, except for fruit fly
incidence, thereby indicating predominant role oh+additive gene action governing
these traits. Thus, hybrid vigour could better Bel@ted for these traits. Similar
findings have also been reported by Sieglal. (1973) and Bhateriat al. (1995).

The results of analysis of variance for combinibgity were also confirmed
from the study of additivesfg) and dominanta?s) components of variance. In all the
traits studied, where SCA variances were highemn tli&CA values, dominant
components of variance{s) were also higher than the additive componemtg)(
indicating the role of non-additive gene actionrtRer the variance ratio was found
less than one for all the traits except for friytihcidence, for which it was recorded
higher than one. Again this confirmed the role ofh+additive gene action controlling
almost all the traits in cucumber. The results @spnt study are in accordance with
the earlier workers for the traits related to eadis (Munshet al, 2006; Dogra and
Kanwar, 2011 and Kumaet al., 2011), fruit length and breadth and average fruit
weight (Munshiet al., 2006; Dogra and Kanwar, 2011 and Kunedral., 2011),
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number of fruits per plant (Sharneh al, 2000; Singh and Sharma, 2006; Munshi
al., 2006; Yadavet al., 2007, Dogra and Kanwar, 2011 and Kunearal., 2011),
marketable yield (Sharmet al.,2000; Singh and Sharma 2006; Munshgal, 2006;
Yadav et al., 2007; Dogra and Kanwar, 2011; and Kunedral., 2011) and total
soluble solids (Dogra and Kanwar, 2011), cucurlmtaontent and fruit fly incidence
(Kumar, 2006).

In conclusion, it may be stated that non-additiemey action governed the
almost all the traits under study, hence hybridouigcould better be exploited for
these traits in cucumber. Alternatively exploitatiof reciprocal recurrent selection,
which capitalizes on both additive and non-additiv@iances, might be more
effective for the characters, which had either high equal dominant ofs)
components of variance to that of additie®g) components (Ghaderi and Lower,
1979a; Loweeet al.,1982 and Musmade and Kale, 1986).

The hybrids in cucumber are likely to dominate oncaint of the gynoecious
lines and the relatively ease in producing hybaddscommercially. The inclusion of
gynoecious lines in heterosis and gene action stndy lead to conclusion quite
contrary to the ones obtained with mostly monoesimes. This view lends credence
from the finding of Wehner and Miller (1985) anda®ma (2010), who reported that
gynoecious x monoecious hybrids were significahtgher yielding than monoecious

X monoecious hybrids.

5.3.2 Proportional contribution of lines, testers ad their interactions (%)

Proportional contribution of lines was found highéran the individual
contribution of testers and lines x testers intiéoas for total soluble solids, fruit
length, average fruit weight, severity of angulkeaflspot, cucurbitacin content, seed
vigour index-Il, seed vigour index-l, severity ofowdery mildew and seed
germination. The contribution of testers was foumgher in fruit fly incidence,
harvest duration, node number bearing first feniedeer, number of marketable
fruits per plant, days to marketable maturity, daydirst female flower appearance
and severity of downy mildew as compared to indiaidcontribution of lines and
lines x testers interactions. The proportional gbaotion of lines x tester interactions
was found higher than the individual contributidnlines and testers interactions for

fruit breadth, yield per plot and per hectare. sen¢ studies revealed that the
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contribution of lines was the highest followed bdividual contribution of testers and
then line x tester interaction. The present studadradict finding of Sharma (2010),
who have reported that the contribution of lineestér interaction was the highest
followed by individual contribution of testers atiten lines. This may be due to the

difference in the experimental material used ferstudy.
5.4 HETEROSIS STUDIES

Heterosis breeding has played a pivotal role inrowmimg the yield and
component traits of self as well as cross-pollidaspecies. In contrast to the
consistency of evidence of superiority of heteratgg in cross-pollinated species,
the evidence for inbreeding species has been confii Commercial exploitation of
heterosis in self (Rick, 1945; Bishop, 1954; Allandd Workman, 1963; Athwal and
Borlaug, 1967 and Singh and Singh, 1978) and ditéstchins, 1939 and Rao, 1968)
pollinated species suggests that they are esdgrdialilar in their heterotic response
and use of heterosis should carefully be considered the crop plants irrespective
of the breeding system. With the availability oééding methods for the exploitation
of non-additive genetic component of variability, is desirable to assess the
magnitude of exploitable heterosis to obtain cdesisy of hybrid vigour and to
identify the best cross combination.

Globally, the heterosis was first reported by Hayad Jones (1916) in
cucumber but at national level, the first reporthgbrid vigour appeared in 1933 in
chilli at 1ARI. The first commercial Fhybrid of cucumber was made available in
1935 in Japan and in 1945 in USA, whereas in Itiigafirst i _hybrid of cucumber,
‘Pusa Sanyog’ was released in 1973 by IARI, Katrdy crossing gynoecious line,
isolated from a Japanese variety ‘Kaga Aomoga asfii with Green Long of
Naples, an Italian variety. Though the first gyrioas F hybrid, ‘Spartan Dawn’ was
introduced in 1962 in USA.

Mohanty and Mishra (1999) have advocated that bsi®ibreeding is one of
the most important tools to exploit genetic divigrén cucumber. In literature, most
of the research work on heterosis refers to avehatgrosis and heterobeltiosis only.
However, it is the standard heterosis, which ipraictical interest to the breeders as
well as growers. Therefore, the present study vaased out to find out the superior
heterotic cross combinations in comparison to ayeefzeterosis, heterobeltiosis and
standard heterosis over, KH-1 (Standard checkd) Rnsa Sanyog (Standard check-
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II). The heterotic response of best l#ybrids for various traits under study has been
presented in the table 5.9 and discussed as below:

In cucumber, days to first female flower appeagafMiller and Quisenberry,
1976), node number bearing first female flower $BBwaf and Baker, 1981a) and
days to marketable maturity are considered as guiides of earliness. This may be
on the fact that early female flower appearanceoater node leads to early
development and maturity of fruits. In the presstuidies, with regard to earliness,
ample number of hybrids showed their superioritgrawmid parent, better parent and
standard check 1 and 2. The cross combination, C@8383 x K-75, CGN-20953 x
Poinsette, CGN-21585 x Poinsette, LC-1-1 x K-75;2-Z x Poinsette and Gyne-5 x
K-75 revealed the significant negative values fibrtlze estimates of heterosis for
earliness. This may be attributed to the fact thatof these best crosses, maximum
hybrid combinations produced form gynoecious x nemnaus parents. Gynoecious
lines are said to be early in maturity than themmadrmonoecious types (Peterson,
1960) and thus ensure early picking. EI-Shawaf Ba#dler (1981b) also recorded
hybrid vigour for earlier flowering (8 days) andrlea pistillate node (0.7 nodes) in a
study of 20 k hybrids created by crossing four gynoecious liveish five
hermaphrodite lines. Early flowering, fruit matyrand harvest may also be attributed
to quicker establishment of hybrid plants and tHagster growth and development.
The present findings with respect to earliness iarelose agreement with many
researchers (Doget al.,1997; Bairaget al.,2005; Kumbhaet al.,2005; Sudhakhar
et al, 2005; Yadawt al., 2008; Hanchinamani and Patil, 2009; Kureaml, 2010;
Singhet al.,2010, Dogra and Kanwar, 2011 and Khushwetrel.,2011).

A fairly good number of cross combinations exhithiteignificant positive
heterosis for fruit size (fruit length and breadtingd average fruit weight over the mid
parent, better parent, standard check-1 and stdrakeack-1l. The cross combinations,
CGN-19533 x K-75, LC-1-1 x K-75 and Gyne-5 x K-&g fruit length, CGN-20515
x Japanese Long Green, LC-1-1 x K-75 and LC-15P®sette for fruit breadth and
CGN-19533 x K-75, CGN-20953 x K-75, CGN-20953 x rizaitte, LC-1-1 x K-75
and Gyne-5 x K-75 for average fruit weight wererfdibest heterotic crosses which
recorded significant positive values for all théireates of heterosis. These results are
at variance with the earlier findings. Kartalov 689 reported that hybrids of
cucumber were intermediate in fruit length. Sirglal. (1970) reported that all the F
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Table 5.9: Trait-wise list of top hybrids exhibiting significant desirable
heterotic response for different estimates of hetesis in cucumber

Traits

Best heterotic hybrid combinations

Days to first female
flower appearance

Node number bearing
first female flower

Days to marketable
maturity

Fruit length

Fruit breadth

Average fruit weight

Number of marketable
fruits per plant

Harvest duration

Marketable yield per
plot and per hectare

Total soluble solids

Cucurbitacin content

Fruit fly incidence

Severity of powdery
mildew

Severity of downy
mildew

Severity of angular leaf
spot

Seed germination

Seed vigour index-I

Seed vigour index-I|

CGN-19533 x K-75, CGN-20953 x Poinsette, LC-1-1 x/K
and LC-2-2 x Poinsette

CGN-21585 x Poinsette, LC-1-1 x K-75, LC-2-2 x
Poinsette and Gyne-5 x K-75

CGN-19533 x K-75, CGN-20953 x Poinsette, LC-1-1x K
75 and LC-2-2 x Poinsette

CGN-19533 x K-75, LC-1-1 x K-75 and Gyne-5 x K-75

CGN-20515 x Japanese Long Green, LC-1-1 x K-75 and
LC-15-5 x Poinsette

CGN-19533 x K-75, CGN-20953 x K-75, CGN-20953 x
Poinsette, LC-1-1 x K-75 and Gyne-5 x K-75

CGN-19533 x K-75, CGN-20953 x Poinsette, LC-1-1x K
75, LC-2-2 x Poinsette and Gyne-5 x K-75

CGN-19533 x K-75, CGN-20953 x Poinsette, LC-1-1x K
75, LC-2-2 x Poinsette and Gyne-5 x K-75

CGN-19533 x K-75, CGN-20953 x K-75, CGN-20953 x
Poinsette, LC-1-1 x K-75, LC-2-2 x Poinsette, LG-3x
Poinsette, and Gyne-5 x K-75

LC-1-1 x K-75 and LC-28-8 x K-75

CGN-20953 x Japanese Long Green, CGN-21585 X
Japanese Long Green, LC-1-1 x K-75 and LC-28-836K-

CGN-20953 x Poinsette, LC-1-1 x K-75, LC-3-3 X
Poinsette, LC-15-5 x K-75 and Gyne-5 x K-75

CGN-20515 x Poinsette, CGN-20953 x K-75, LC-3-3 x
Poinsette, LC-15-5 x K-75 and Gyne-5 x Poinsette

LC-3-3 x K-75

CGN-20969 x Japanese Long Green and LC-1-1 x K-75

CGN-20953 x Poinsette and LC-1-1 x K-75
LC-1-1 x K-75

LC-1-1 x K-75, LC-2-2 x Poinsette, LC-3-3 x K-75CL
15-5 x Poinsette and Gyne-5 x K-75
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hybrids produced smaller fruits as compared tor thesipective mean of parents and
standard cultivar (Japanese Long Green). The deniabuld be on account of the
variation in genotypes used in hybrid combinatiansl also in environments under
which these were evaluated. The present findingsraconformity with Sudhakaat

al. (2005), Singh and Sharma (2006) and Y aglaal. (2008), Hanchinamani and Patil
(2009), Kumaret al. (2010), Singhet al. (2010), Dogra and Kanwar (2011),
Khushwaheet al.(2011) and Singht al. (2012).

Similarly, for number of marketable fruits per plaiharvest duration and
marketable yield per plot and per hectare numbehydifrids revealed significant
positive heterosis over the mid parent, better miargtandard check-I and standard
check-Il. The cross combinations, CGN-19533 x KZ&N-20953 x Poinsette, LC-
1-1 x K-75, LC-2-2 x Poinsette and Gyne-5 x K-7%l maported significant positive
values for all the estimates of heterosis, hensgdated as best heterotic crosses
among all the 48 Fhybrids under study. The high consistent perforreanf these
hybrids for marketable yield may be attributed teit hybrid vigour for increased
fruit size, weight and number recorded in the pmeséudy. Significant heterosis for
all these traits have also been reported earlieBéyagi et al. (2005), Singh and
Sharma (2006) and Yada&¥ al. (2008), Hanchinamani and Patil (2009), Kuragal.
(2010), Singtet al. (2010), Dogra and Kanwar (2011), Khushwatal. (2011) and
Singhet al. (2012).

Relatively higher total soluble solids (TSS) ana loucurbitacin content is
desirable in cucumber, since this may be assocwmitd better taste and quality.
Ample number of cross combinations revealed hybigdur for total soluble solids.
The crosses, LC-1-1 x K-75 and LC-28-8 x K-75 f@Sland CGN-20953 x Japanese
Long Green, CGN-21585 x Japanese Long Green, LG«k175 and LC-28-8 x K-
75 for cucurbitacin content, recorded significaesidable values for all the estimates
of heterosis. Earlier workergiz., Kumar (2006), Sharma (2010) and Betr al.
(2011), have also reported significant desirablerdosis for TSS and cucurbitacin

content in cucumber.

Cucumber is attacked mainly by red pumpkin bedétldacophora foveicollis
(Lucas) during the early plant growth stages amer lan its fruiting stage is ravaged

by fruit flies, Bactrocera(Dacug cucurbitae(Coquillett). The melon fly has a wide
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distribution throughout south East Asia and attaitkgs of a wide range of plant
species including vegetables, horticultural fr@itel even beans (Narayan and Batra,
1960; Chawla, 1966 and Syed, 1970). It causes sed@mage to the crop which
results in considerable reduction in yield and reankalue of the fruits (Srinivasan
and Swamy, 1961). According to Mote (1975), lossebidia due toB. cucurbitae
may be as high as 40-80 per cent. Nearly 50 pet akrucurbits are reported
partially or completely damaged by the pest eveearyin India (Aggarwalet
al.,1987). In the present study, number of the crossesaled the significant negative
heterosis for fruit fly incidence. But, the hybridombinations CGN-20953 x
Poinsette, LC-1-1 x K-75, LC-3-3 x Poinsette, L&5 x K-75 and Gyne-5 x K-75
were rated as best heterotic crosses due to tigeifisant negative values for all the
estimates of heterosis under study. Kumar (200&) Sharma (2010) had also
reported negative heterosis for fruit fly incidemee&ucumber.

Cucumber is vulnerable to the attack of a numbédudal, bacterial and viral
diseases of which powdery mildew, downy mildew andular leaf spot are the most
destructive disease in Himachal Pradesh. In theeptestudies, ample of the crosses
recorded the significant negative heterosis foresgy of these diseases. But, CGN-
20515 x Poinsette, CGN-20953 x K-75, LC-3-3 x Peites LC-15-5 x K-75 and
Gyne-5 x Poinsette for severity of powdery milddug-3-3 x K-75 for severity of
downy mildew and CGN-20969 x Japanese Long Greeh l&+1-1 x K-75 for
severity of angular leaf spot, revealed significaggative values for all the estimates
of heterosis. Significant negative heterosis faesigy of powdery mildew and downy
mildew was also reported by Sharma (2010) and &ral. (2011), respectively.

For seed traits, few crosses revealed significatdrbsis for average heterosis,
heterobeltiosis and standard heterosis over KHelRusa Sanyog. But, CGN-20953
x Poinsette and LC-1-1 x K-75 for seed germinatiob;1-1 x K-75 for seed vigour
index-I and LC-1-1 x K-75, LC-2-2 x Poinsette, LE33X K-75, LC-15-5 x Poinsette
and Gyne-5 x K-75 for seed vigour index-Il, repdr&gnificant positive values for
all the estimates of heterosis under study. Nonsgzertaining to heterotic effect of
seed traits are available in the literature. Betelotic effect of these traits might be
attributed to the greater fruit size and weighthese crosses, which ultimately lead to
development of vigorous seeds and hence the bstied germination and seed

Vigour.
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Table 5.10 Top five hybrid combinations (F's) identified on the basis of
heterosis studies

Parents

Character

LC-1-1 x K-75

CGN-20953 x Poinsette

Gyne-5 x K-75

LC-2-2 x Poinsette

CGN-19533 x K-75

Days to first female flower appearance, node number
bearing first female flower, days to marketable umét,

fruit length and breadth, average fruit weight, tem of
marketable fruits per plant, harvest duration, retakle
yield per plot and per hectare, total soluble splid
cucurbitacin content, fruit fly incidence, severifangular
leaf spot, seed germination and seed vigour indendlll.

Days to first female flower appearance, days toketable
maturity, average fruit weight, number of marketafLits
per plant, harvest duration, marketable yield pet pnd
per hectare, fruit fly incidencand seed germination.

Node number bearing first female flower, fruit lémg
average fruit weight, number of marketable fruis plant,
harvest duration, marketable yield per plot and hpmtare,
fruit fly incidence and seed vigour index-Il.

Days to first female flower appearance, node number
bearing first female flower, days to marketable umat,
number of marketable fruits per plant, harvest tioina
marketable yield per plot and per hectare, seealvindex-

Il

Days to first female flower appearance, days toketable
maturity, fruit length, average fruit weight, numbef
marketable fruits per plant, harvest duration arsdketable
yield per plot and per hectare.

On the basis of overall all performance heterasidiss revealed that LC-1-1
x K-75, CGN-20953 x Poinsette, Gyne-5 x K-75, L@-2-Poinsette, CGN-19533 x
K-75 revealed the significantly high heterotic \@dufor yield and its contributing

traits, quality and seed characters and toleranceatious biotic stresses. Hence,

hybrid vigour may be exploited commercially for imgement in cucumber.
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Chapter-6
Summary and Conclusion

The present investigations entitled “Genetic stsidie yield and quality traits
in cucumber Cucumis sativud..)” were carried out at the Experimental Research
Farm of the Department of Vegetable Science, Dr F&mar University of
Horticulture and Forestry, Nauni, Solan, Himachedd@sh during 2011 and 2012 to
assess mean performance, combining ability, nademagnitude of gene action and
to ascertain best heterotic combination(s) for raetile yield and quality traits. The
experimental material for the present investigatias comprised of 16 lines and 3
testers. The crosses were attempted during the2gddr as per Line x Tester design
as suggested by Kempthrone (1957). Thedpulation of 48 crosses so obtained was
evaluated along with parents and standard chedlvard (KH-1 and Pusa Sanyog)
during the year 2012. The observations were recootedays to first female flower
appearance, node number bearing first female flodays to marketable maturity,
fruit length and breadth (cm), average fruit wei@hX, number of marketable fruits
per plant, harvest duration (daysprketable yield per plot (kg) and per hectare (q),
total soluble solids °B), cucurbitacin content (ug/100g), fruit coloumruif fly
incidence (%), severity of powdery mildew (%), dognmildew (%) and angular leaf
spot (%), seed germination (%) and seed vigourxfidand Il. The experimental
results so obtained have been summarized as under:

6.1 Mean performance

» The wide variations were observed among all par@mtishybrid combinations for
horticultural traits. The genotype, CGN-20953, CE9E33 and CGN-20969 and
the cross combination CGN-20953 x K-75, LC-1-1 ¥&and CGN-19533 x K-
75 were found superior for earliness. Highest ayefeuit weight was recorded in
the genotype Japanese Long Green and the crossnaiiob LC-25-7 x Japanese
Long Green followed by LC-1-1 x K-75. The genotyp8yne-5 recorded
maximum number of marketable fruits per plant, dokd by LC-1-1, CGN-
20515 and Poinsette, while among the hybrids, & ve@orded maximum in the
cross combination CGN-20953 x Poinsette, LC-1-1-X3 CGN-19533 x K-75,
LC-2-2 x Poinsette and Gyne-5 x K-75. Amongst theepts, highest marketable
yields were observed in the genotype LC-1-1, CGR&83and Japanese Long
Green, while among the hybrids LC-1-1 x K-75, CG®b33 x K-75 and CGN-
20953 x Poinsette recorded highest marketablessield
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» Maximum total soluble solids (TSS) were recordedh@ genotype CGN-21585
and cross combination CGN-21585 x Japanese LongnGhighe genotype CGN-
21585 recorded minimum cucurbitacin content folldmey CGN-20256 and
CGN-20969, while among hybrids significantly minimucucurbitacin content
was reported in the cross combination CGN-2158&padese Long Green.

» Lowest fruit fly incidence was recorded in the ggpe LC-2-2, followed by LC-
1-1 and the cross combination LC-1-1 x K-75 follaWey LC-3-3 x Poinsette and
LC-15-5 x Poinsette. Minimum severity of powderjidaw was recorded in the
genotypes LC-15-5, Poinsette, LC-21-6, CGN-20958 Zapanese Long Green,
while hybrid combinations LC-15-5 x K-75, CGN-205%5Poinsette, LC-3-3 x
Poinsette, Gyne-5 x Poinsette and CGN-20953 x Ketbrded least severity of
powdery mildew. The genotype CGN-20969 recordedimum severity of
downy mildew followed by Poinsette, K-75 and LC-38mong the crosses,
minimum response to severity of downy mildew wagsoréed in LC-3-3 x K-75
followed by CGN-20969 x Japanese Long green, LCx2Pdinsette and LC-15-5
x K-75. Minimum severity of angular leaf spot wdsserved in the genotype LC-
1-1 and similar response was noticed in CGN-20968,12-4 and CGN-20953,
while among the different hybrid combinations, L&-X K-75 followed by CGN-
20969 x Japanese Long Green, LC-2-2 x Poinsette GAN-20953 x K-75
recorded minimum severity of angular leaf spot.

» Highest seed germination of was recorded in thetype CGN-20953 and cross
combination CGN-20953 x Poinsette, which was foddviby LC-1-1 x K-75. The
genotype LC-3-3 recorded highest seed vigour ind@e60.67) followed by LC-
2-2 (2786.93), while among the hybrids maximum seegbur index-l was
recorded in the hybrid combination LC-1-1 x K-73Idwed by CGN-20953 x
Poinsette. Highest seed vigour index-1l was obskrnvethe genotype LC-3-3
followed by LC-2-2 and LC-1-1, whereas among creshgbrid combination LC-
1-1 x K-75 recorded highest seed vigour index-lloiwed by LC-3-3 x K-75.

On the basis of mean performance it is concluded Barents LC-1-1, CGN-
20953, LC-15-5, Gyne-5, LC-25-7 (Lines), Japaneseg.Green, Poinsette (Testers)
exceled for most of the horticultural and qualitgits. These lines/testers can be
selected for hybrid seed production. Among the ifgbtC-1-1 x K-75, CGN-20953
x Poinsette, CGN-19533 x K-75, LC-2-2 x Poinsettd &yne-5 x K-75 were found
most promising and these hybrids after multilocatiesting can be adopted for
commercial cultivation.
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6.2  Combining ability studies

> A perusal of GCA effects for earliness revealed tt@1-1, CGN-20953, CGN-
19533, Gyne-5, LC-2-2, CGN-20515, CGN-22930 and €&BR69 among lines
and Poinsette and K-75 among testers were found dogesbiners due to their
significant negative GCA effects. For marketableldiper plot and per hectare,
LC-1-1, CGN-20953, CGN-19533, Gyne-5, CGN-22930 &@d2-2 among the
lines and K-75 and Poinsette among the testerbiadithe highest positive GCA
effects. All these lines and testers were also dogood combiners for average
fruit weight, number of marketable fruits per pland harvest duration.

» The lines, CGN-21585, LC-28-8, LC-1-1 and CGN-209568 the tester Japanese
Long Green revealed significant desirable GCA asfdar total soluble solids and
cucurbitacin content.

» For various biotic stresses, LC-1-1 and CGN-20968 ffuit fly incidence,
severity of powdery mildew and angular leaf spdf-2-2 for fruit fly incidence,
severity of downy mildew and angular leaf spot &@d3-3 and LC-15-5 for fruit
fly incidence, severity of powdery mildew and dowmjldew and among the
testers, Poinsette for fruit fly incidence, sewenft powdery mildew and downy
mildew, K-75 for fruit fly incidence and severity downy mildew and Japanese
Long Green for severity of angular leaf spot wenenid good general combiners.

» For seed traits, lines LC-1-1, LC-3-3 and LC-15¢6 $eed germination, seed
vigour index-I and Il, LC-2-2 for seed vigour indéand Il, CGN-20953 for seed
germination and seed vigour index-l and Gyne-5 deed germination, seed
vigour index-Il and testers Poinsette for seed gemtion and K-75 for seed
vigour index-1 and Il exhibited significant posiiVGCA effects.

» On the basis of GCA studies, the parents, LC-1-1, CGN-20953, Gyne-5, LC-
2-2 and CGN-19533 among the lines and K-75 anddeti®m among the testers
were found good general combiners for yield and@asponent traits and may be
utilized in hybridization programmes for gettingosuior hybrids or transgressive
segregants.

» The cross combinations, CGN-20953 x Poinsette, AGBB3 x K-75, LC-1-1 X
K-75, Gyne-5 x K-75 and LC-2-2 x Poinsette due heirt significant negative
SCA effects were found as best specific combinargéarliness.

» Specific combining ability effect for marketableeld per plot and per hectare
were found significantly high for CGN-19533 x K-75C-25-7 x Japanese Long
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Green, CGN-20953 x Poinsette, LC-1-1 x K-75 and &yrnx K-75. Beside this,
above cross combinations also revealed significBQA effects of yield
contributing traitsviz., fruit length, average fruit weight, number of matdble
fruits per plant and harvest duration. Majoritytleé crosses exhibiting good SCA
effects had atleast one of the parents as goodenage general combiners.

For total soluble solids, hybrid combination CGNeg8% x Japanese Long Green,
followed by LC-1-1 x K-75, LC-28-8 x K-75, Gyne-5Roinsette and LC-1-1 x
Poinsette revealed significant positive SCA effedhile, cross combination LC-
28-8 x K-75, CGN-21585 x Japanese Long Green, CG26@2 x Japanese Long
Green, LC-28-8 x Poinsette and LC-1-1 x K-75 reedrcsignificantly high
negative SCA effects for cucurbitacin content.

Among all the hybrids, five best crosses., LC-1-1 x K-75, CGN-20953 x K-75,
LC-15-5 x Poinsette, LC-3-3 x Poinsette and LC-Z2K-75 for fruit fly
incidence; LC-15-5 x K-75, CGN-20953 x K-75, Gyne-Poinsette, LC-1-1 x K-
75 and LC-3-3 x K-75 for severity of powdery milde@GN-20969 x Japanese
Long Green, CGN-19533 x K-75, CGN-22930 x Poinsdite-25-7 x Japanese
Long Green and LC-15-5 x Japanese Long Green farisg of downy mildew;
CGN-20953 x K-75, LC-1-1 x K-75, LC-25-7 x K-75, GI220969 x Japanese
Long Green and LC-2-2 x Poinsette for severity ofjidar leaf spot revealed
significant negative SCA effects.

For seed traitgiz., LC-1-1 x K-75, LC-3-3 x Japanese Long Green, C@S15 x
K-75, CGN-19533 x Poinsette and CGN-20953 x Poiader seed germination;
LC-1-1 x K-75, CGN-20953 x Poinsette, LC-2-2 x Paatte, LC-15-5 x Poinsette
and LC-3-3 x K-75 for Seed vigour index-l and LC-1x K-75, LC-2-2 x
Poinsette, LC-3-3 x K-75, LC-15-5 x Poinsette ardN=20953 x Japanese Long
Green for seed vigour index-Il, recorded signifibamigh positive SCA effects
among all the hybrids under study.

On the basis of overall all SCA performance, tressrcombinations LC-1-1 x K-

75, CGN-20953 x Poinsette, CGN-19533 x K-75, Gyne-K-75 and LC-25-7 x
Japanese Long Green were found as five best hybAdsong these crosses, LC-1-1
x K-75, CGN-20953 x Poinsette, CGN-19533 x K-75 dhghe-5 x K-75 can be
exploited to isolate transgressive segregantstiy ganerations as they involve both

parents with high GCA effects for earliness and ketble yield per plot and per

hectare, respectively.
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More number of fruits per plant LC-1-1 x K-75

Figure 6.1: Best hybrids identified on the basis abverall performance



LC-2-2 x Poinsette

CGN-20953 x Poinsette

Figure 6.2: Best hybrids identified on the basis obverall performance



Gyne-5 x K-75

Figure 6.3: Best hybrids identified on the basis obverall performance
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Gene action

Gene action studies indicated that the estimatedsof were higher in magnitude
as compared te’gca (average) for all the traits under study exdepfruit fly
incidence, thereby indicating predominant role an+additive gene action
governing these traits. Thus, hybrid vigour coukttér be exploited for these
traits.

In all the traits studied, where SCA variances weigher than GCA values,
dominant components of variance’ds) were also higher than the additive
components o?2g), indicating the role of non-additive gene autid-urther
variance ratio was found less than one for all tizéts except for fruit fly
incidence, for which it was recorded higher tha®.ofigain this confirmed the
role of non-additive gene action controlling almalthe traits in cucumber.

Proportion contribution of lines, testers and liegesters interactions, revealed
that the variability among the crosses was mainlg tb higher contribution of

lines as compared to individual contribution of tées and line x tester

interactions.

Heterosis studies

> Heterosis studies revealed that the cross combmstiz., CGN-19533 x K-75,

CGN-20953 x Poinsette, CGN-21585 x Poinsette, LC-%-K-75, LC-2-2 X
Poinsette and Gyne-5 x K-75 revealed the significegative values for all the
estimates of heterosis for earliness. Whereas;rthss combinations, CGN-19533
x K-75, LC-1-1 x K-75 and Gyne-5 x K-75 for fruiength, CGN-20515 x
Japanese Long Green, LC-1-1 x K-75 and LC-15-5 mdette for fruit breadth
and CGN-19533 x K-75, CGN-20953 x K-75, CGN-2095Boinsette, LC-1-1 x
K-75 and Gyne-5 x K-75 for average fruit weight weiound best heterotic
crosses. Similarly, for number of marketable frgies plant, harvest duration and
marketable yield per plot and per hectare, CGN-B9%3X-75, CGN-20953 x
Poinsette, LC-1-1 x K-75, LC-2-2 x Poinsette ancdh&% x K-75 had reported
significant positive values for all the estimaté$eterosis.

» Ample number of cross combinations revealed sigaifi desirable heterosis for

quality traits. The crosses, LC-1-1 x K-75 and L&&x K-75 for TSS and CGN-
20953 x Japanese Long Green, CGN-21585 x Japamegpdreen, LC-1-1 x K-
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75 and LC-28-8 x K-75 for cucurbitacin content,eted significant desirable
values for all the estimates of heterosis.

» The hybrid combinations CGN-20953 x Poinsette, l-C-& K-75, LC-3-3 x
Poinsette, LC-15-5 x K-75 and Gyne-5 x K-75 fauitfrfly incidence, CGN-
20515 x Poinsette, CGN-20953 x K-75, LC-3-3 x Peites LC-15-5 x K-75 and
Gyne-5 x Poinsette for severity of powdery mildéwZ-3-3 x K-75 for severity of
downy mildew and CGN-20969 x Japanese Long GreenlL&hl-1 x K-75 for
severity of angular leaf spot, revealed significaeiative values for all the
estimates of heterosis.

> For seed traits, CGN-20953 x Poinsette and LC-1KL%6 for seed germination,
LC-1-1 x K-75 for seed vigour index-I and LC-1-1Kx75, LC-2-2 x Poinsette,
LC-3-3 x K-75, LC-15-5 x Poinsette and Gyne-5 x ¥{ér seed vigour index-ll,

reported significant positive values for all théiresites of heterosis under study.

On the basis of overall all performance heterasidiss revealed that LC-1-1 x K-
75, CGN-20953 x Poinsette, Gyne-5 x K-75, LC-2-Roinsette, CGN-19533 x K-75
revealed the significantly high heterotic values yeeld and its contributing traits,
guality and seed characters and tolerance to \aimotic stresses. Hence, hybrid
vigour may be exploited commercially for improvernencucumber.

Conclusion

The present studies concluded that five liies LC-1-1, CGN-20953, LC-2-
2, CGN-19533 and Gyne-5 and two testeis, K-75 and Poinsette were found
superior on the basis of mean performance and glec@mbining ability studies. Five
cross combinatiorviz., LC-1-1 x K-75, LC-2-2 x Poinsette, CGN-19533 x K;7
Gyne-5 x K-75 and CGN-20953 x Poinsette were fobhadt on the basis of mean
performance, specific combining ability and heteyastudies. Hence, these hybrid
combinations can be tested further at multilocatibefore releasing as a substitute of
already exiting hybrid varieties of cucumber.
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ABSTRACT

The present studies entitled “Genetic studies etdyand quality traits in cucumbeZi{cumis sativus
L.)” were carried out at the Experimental Researenfof the Department of Vegetable Science, Dr YS
Parmar University of Horticulture and Forestry, NauSolan, Himachal Pradesh during the years 201l a
2012. The experimental material for the presentlystcomprised of F population of forty eight crosses,
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with the standard checks (KH-1 and Pusa Sanyog¢ wkemnted in a Randomized Complete Block Design for
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(%), severity of powdery mildew (%), downy milde®) and angular leaf spot (%), seed germinationgp6)
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mean performance, specific combining ability antefasis studies. Hence, these hybrid combinatiansbe
tested further at multilocations before releasisg aubstitute of already exiting hybrid varietésucumber in
Himachal Pradesh and in India as well.
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APPENDIX-I

AGRO-METEOROLOGICAL DATA DURING GROWING PERIOD

Temperature (°C) Relative o e
Month humidity
Minimum  Maximum Mean (%) (mm)
2011
May, 2011 16.55 32.31 24.43 46.35 31.70
June, 2011 17.68 29.09 23.38 65.92 178.20
July, 2011 19.23 27.35 23.29 80.24 263.60
August, 2011 19.21 27.92 23.56 79.87 189.80
2012
May, 2012 15.34 32.21 23.78 40.47 2.60
June, 2012 18.84 34.15 26.49 48.28 19.30
July, 2012 19.48 28.84 24.16 70.74 316.10
August, 2012 18.84 26.99 22.92 84.06 269.80

Source: Meteorological Observatory, Department of Enviremtal Sciences, Dr YS
Parmar University of Horticulture and Forestry, Nasolan, HP, 173 230



Analysis of variance for various traits in cucumber

APPENDIX-II

Source Mean Sum of Squares

Character Replications Genotypes Errors Total

df 2 68 136 206
Days to first female flower appearance 0.88 46.42 1.08 48.38
Node number bearing first female flower 0.01 12.82 0.22 13.05
Days to marketable maturity 1.92 49.41 0.85 52.18
Fruit length (cm) 3.35 16.24 0.67 20.25
Fruit breadth (cm) 0.01 1.16 0.03 1.20
Average fruit weight (g) 855.80 4531.99 190.73 5578.51
Number of marketable fruits per plant 0.18 11.99 0.11 12.28
Harvest duration (days) 0.02 90.36 1.42 91.81
Marketable yield per plot (kg) 3.30 403.66 4.42 411.38
Marketable yield per hectare (q) 146.64 17958.49 196.72 18301.85
Total soluble solids’B) 0.002 0.232 0.01 0.245
Cucurbitacin content (ug/100g) 2.74 101.84 2.56 107.14
Fruit fly incidence (%) 1.14 50.19 0.66 51.99
Severity of powdery mildew (%) 0.07 0.81 0.04 0.92
Severity of downy mildew (%) 1.30 66.31 1.85 69.46
Severity of angular leaf spot 9.23 51.04 1.85 62.12
Seed germination (%) 3.06 2114 1.60 25.80
Seed vigour index-I 38548.01 223409.78 16288.99 278246.78
Seed vigour index-Il 14922.56 201311.79 12651.19 228885.53

*Significant at 5% level of significance



APPENDIX-III

Analysis of variance for Line x Tester analysis inlciding parents in cucumber

Source Mean Sum of Squares

Character Replications  Treatments Parents PvsC Crosses Lige Testers Line x Testers Error
df 2.00 66.00 18.00 1.00 47.00 15.00 2.00 30.00 132
Days to first female flower appearance 0.92 46.39 38.39 36.48 49.66 35.71 497.81 26.75 1.11
Node number bearing first female flower 0.01 13.04 11.57 34.88 13.13 7.28 7.37 143.46 0.22
Days to marketable maturity 1.98 49.40 38.42 63.15 53.31 37.46 538.38 28.89 0.86
Fruit length (cm) 3.52 16.34 22.35 110.69 12.03 26.29 20.08 4.37 0.68
Fruit breadth (cm) 0.01 1.17 0.25 0.83 1.32 0.82 10.88 0.97 0.03
Average fruit weight (g) 920.10 4626.37 491427  35239.07 3864.78 8044.47 4663.69 1721.68 194.235
Number of marketable fruits per plant 0.20 11.94 5.78 65.22 13.17 7.14 143.82 7.47 0.11
Harvest duration (days) 0.01 89.99 38.76 391.22 103.20 54.30 1139.81 58.55 1.44
Marketable yield per plot (kg) 3.53 408.32 105.46 3789.56 452.37 457.92 3002.83 279.57 4.46
Marketable yield per hectare (q) 157.00  18165.86 4691.95  168593.33 2012550  20372.26  133592.67  12437.64 198.63
Total soluble solids°B) 0.01 0.24 0.27 0.14 0.23 0.51 0.35 0.07 0.01
Cucurbitacin content (1g/100g) 3.16 102.34 114.65 54.59 98.65 183.49 216.95 48.34 2.59
Fruit fly incidence (%) 2.32 105.70 31.13 27.02 135.93 43.80 2530.74 22.34 1.40
Severity of powdery mildew (%) 4.47 55.64 4153 5.72 62.11 85.62 377.52 29.33 2.42
Severity of downy mildew (%) 2.09 141.36 177.46 151.33 127.32 133.31 1074.19 61.20 3.51
Severity of angular leaf spot 12.78 93.62 119.97 29.94 84.88 163.67 291.57 31.71 3.14
Seed germination (%) 5.55 44.77 58.74 8.54 40.19 54.79 211.69 21.45 3.37
Seed vigour index-I 35110.86 215944.34  189796.50 56077.11  229359.83 351978.62 367490.77  158841.70  16534.67
Seed vigour index-II 15482.13 206364.98 153366.01 148972.62 227883.58 35743059  628839.52  136379.67  12780.91

*Significant at 5% level of significance
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