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Chapter-l 

INTRODUCTION 

'I mlato (I.ycop n;con escu/enlum Mill.) is one of the most popular and 

\\ ide!) grown v gelable crop in the world. It belongs to family olanaceae. It is 

Il:.tli\l; to 'cnlml and South America (Va ilov, 1951). Its con umption has reached a 

J1t!\\ peak v. ith it ace ptability for fast ~ od. nutritive value and vari~d pr CCSSI.:U 

\ ~getablc . A a tresh commodity and as a processed product. tomato reprc 'enl 3 

maj r vegetable source of essential nutrients. Fresh fruit of tomato are in greater 

dl..'m. nd round the) I,;ar and throughout the country. In India, it IS a prime vcgctubl 

,Inti occupie, an arc, of 4.66 lakh hectares with an annual production of 2.04 million 

tr nnes (An nymous. 2 00). 

Tomato pr duced in Hima hal Pradesh during June to No ember become ofr 

sl,;as n vegetable in the markets f onh Indian plains fetching \' ry remuneratl\ e 

price to the farm rs. In Himachal Pradesh. tomato occupies an area of about 4500 

hectare'Jwith tOlal annual production of 1,30,900 tonnes (Anonymous, 2000). 

The scenario of tomato production in the countl') has tremendousl) hanged 

ov r lhe pa t few decades with the increasing popularity of hybrid vant!ttl: 10 

commercial cultivation. Keeping in view the pace with \l hich the hybrid (F , of 

tomato are gaining popularity, it is imperati e to obtain such h) brids \! hich ha . 

~xccllent quality and yil!ld tability. The quality refer to man) asp c uch s colour. 

~i/l:. nutrient content. fimmcs etc. 

The selectl n f parent in an hybridizati n programme i' of pal amI. unt 

importance. It hugel, Jcpends upon the haracter the brc'd r j. I l "ing r in lh 

re ultant hbnd. In the pur uil of r ndering paramount gen .. tic imprO\t:mt:n In np 

plant. the plant breeder mu t po an d quate 1m \\ It:d of b r ti n 

including c mbining ability and allied genetic param ler 'U h a h nt bilit)' 

as oeiation bel ~ .. een ,,'ield and quality traits and degree of dominan e, 

tacl that p 'r·.\·t.' per~ rmance of par nt is not ah a.' a tru iodi at r f iL t oli I in 
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Cltapter-2 

REVIEW OF LITERATURE 

Sclccti n of parents and knowledge of gene action of traits to be improved r 

In lIrporated are sscntial for the development of an efficient crop improvement 

progr, mme. Jt!n tic information, esp cially about the nature of combining. the type 

ot 'cnc action governing the inheritance of economic characters and the hetero 'is, is 

'\ prerequisite in fixing the uitable parents and designing the appropriate breeding 

pr >grammc. Different methods have been developed to estimate th gcncral and 

~rt.:cilic combining uhilitics. The line x t . ter 4lnaly. is i one f the imponnnt method 

to stud ' the c mblning ability and gene action. "Lint! x. tester" muting de~lgll . ~ 

prop )scd b; Kemplhornc (1957) i useful to select the suitable parent [rom a lar 'C 

number of gennplasm. 

Literature on variou aspects of the present in estigation ha been reviewcd 

under the following heads: 

2.1 Heterosis 

2.2 Combining ability 

2.1 HETERO I 

Hetero is is defined as superiority of the hybrids 0\ er their parent tn 

\·cgetative. aduptivcne sand pr ductivity ( hull. 1908. 1914; East, I ()J6; Gu l. E . (m, 

1 C)46 and I1a.e .. J 952). 

The phenomen n f hybrid vigour in tomato \ as fir t dis O\en~d b: Hedrick 

and B th (1907) and later on Wellington (1912). tu ke) (1916 and primm I 

( 1925). They rep rh:d that tomat hybrid- were upcrior t their r . pl: Ii ~ h tier 

parent for yic.:ld and it· component. . 

. ince the discovery of the phenomen n f h ter si. b ' Shull 19 i 

trcmcndou Impr \ cment ha been made in 'uri 11 asp t 



' . J • I no ~dn 

I nt I • nt n 

rim . b"l\ n th \.: f the- p r nl . 

_. 1.2 ' umb r of fru ·t. r> r du ter 

imil rI 

~ r 

In nn HI n ... 

\\erin \\ r port db ' 

ingh 

nd fi haliov 197 . 

r p rt d the intenn diatc 

. harm nd Dc\ 1.'1 al. ( I 9 ) ob erved het ro i over mid and belt'r 

p rc:nl r r n mb r f frui rer c1u I r. imilarly Patgaonkar el al. 1993), Pujari and 

19 4 nd H azi ef al. ( I 95 reported h terosis for number of fruits p r 

lu. tcr 

2.1.3 'umb r of fruit per plant 

Heterosis for number of fruits per plant in tomato have been reported by 

h udhar~ and Khann I 72 ' Reddy and Mathai. 1979; Dixit el af.. 1980; idhu el 

tf.19 I : \1ndara u el £11,1983; Singh el al., 1983 ' Jamwal e/ al.. 1984; Ahmed l!1 
Gst-t,~ 

".1 9 8· raujoQ , 1991; Dod el al. 1992; Singh and Singh, 1993; Dev ef af., 
r-

1994: Hegazi ~ I al. 199':. Whereas. Crill el af. (1987) and Valicek and Obeidat 

19 7) rt:p rted numbn f fruits per plant were intermediate between their parents. 

2.1.4 Yield per plant 

Increast!d yield by hybrid in tomato have been reported by Wellington. 191 2~ 

·illiam. J 959; ingh nd Nandpuri. 1970j Palaniappan el al .. 1981; Bhuiyan el aI. , 

4 



d c( 01, 1992; Patgaonkllt el 01 .. 1993; Dev 111 til , 19 4; 

PUI ri and Kale. 1 ~ 4~ He 'VI tI al . 1 95. 

if terti i 0 cr upen r parent for fruit yield was reponed by Frimmel (1925 • 

\ n U .( al. ( I 9HO). Sidhu (If al: (1981 . Got ts va and arri h (1987), Ahml!d (I( lit. 

/1'1 X .l\tano I el al. 1992), ora el at. (1 93) ingh and Singh (1993). ingh el Cll. 

(I()l):)und Jho 'h 'la/.(1 7). 

2.1.5 Fruit weight 

fh ht.:t~rosis over better parent for fruit weight w reported by , in Th and 

I ndpuri (1970), Di it e( al. (1980), Sidhu tal, (1981. ingh el 01. (1 3). Ahme 
. campos 

cl al (1988). ArauJoQ~ 1991), Reddy and Reddy (1994). Pujari and Kale (1994), 

" De\' e;'/ al. (1994), Kumar I ai, 1995) and Singh et al. (19 5). Howe er. hybrid 

e. 'hi iling a rage fruit weight less than mid parental values. indicating negali 'C 

heterosis wa observed by Currence et af. 1944), Power (195 . William (1 5 ). 

he elev 1976). Al arez 1985 and Bora el al. 1993), whereas alicek and 

h 1dat (1987). Na sar 1988) and Gho'h e( ai, (1997 reported int rm tHate ruit 

IJ eight h. hybri t . 

2.1.6 Fruit ize 

Power (1945) reported that hybrids exhibit intermediate fruit ize bet en 

tho c f the parents, uinones 1957) found that in some crosses. fruit izc '" 

per cent less than the mid value of the parents but in some others it '" sIgnifi anti: 

superior to the better parent. Power 1941 reported that small ffUlt size ' found to 

be partially d minant to large fruit size and the b bri \ ere sma1 er than th3 0 the 

imllarl .. parent. thus howing negative hetero i . 

fruit size In th h, brids \ as intenned'ate ith 3 tendency t \ arJ he sm.ll1·r mit 

'IZC parcnt and is contr Iled by p 1 enes. Butl r (t 

inherited in I grithcmic mann r \\;th partial d minan e f lall 

1 h mp n ( 1 C)66) ob en'cd that all ero e of mall small fruit'd 

i in the 'ith tn m 

bdt~r par nt. HCler) j fi r fruit ize .. · nls b. rv d b 

r and 

nd h 11111 



_. 1. hoi f. utt Ir In 

an 

h \ 

1.1. ric rp thi 1m 

h t tIl (I 7 

lit I n lh 

I fruit tlml" of h) brid lend II 

nl)' in ~ w 

by h rrna (1 9 ,Jo hi 

P n rp [hi kn' . "imp rt nl ompon nt of \a.. h Ie fruit tirmm:ss in 

II m:H . Idhu I 11. (I I. Pa[iI nd P til Bhutani and K 1100 1991) and 

ih • h l'1 ~II (19 7 TI..:p rt d a p iti e h trois ~ r pericarp thi kness. 

lIelero ~ r [hi tr it W ob erved by Yadav el al. 1991) and Dundi and 

f ndal It;fi ) 991 . 

2.1.9 . 'umber of I ul per fruit 

R(l~ nd haudhary (197_ reported lower number of locu}es in oval and pear 

. har~d 'arietlc ' lik R rna and Italian Red Pear. Sethi and Anand (1986) have 

r orded the 10 ule number between 4 or 5 among F, hybrids. 

Dod and Kale (J 99_) and Ghosh et aJ. (1997) reported heterosis for number 

flo ule p r fruit. 

2.1.10 tern end car ize 

Joshi (J 998) observed positive hcterosis for the trait. 

2.1.11 Total soluble lids 

Total soluble olid have been recognized as the most desirable attribute for 

pro 'essing (Shipton, 1960). Heterosis for lotal soluble solids was reported by 

6 



tu th m Inln ilit in 1 f el 

,hilt: erwin 

I t I IITlp rt.lI1 I h 

n m If In billi • u ti n 

.. ... . 1 t) Ir t n( rin 

,Singh d ingh 1 . " non (!/ al. (19M6) and 

. indi 'uling lh pr p ndt:r 

c mp n nt due t g a was higher than 

of dJiti e gcn action for th , pre i:'IO f this 

. harm ), Dev (1991 . and hecma 

.'/ II ( I QQ ) rer I rt\.:U that lh vurianl: e mp nent due 1 ca wus higher than that r 
• 'U pi ling lht: imp rtan ' l.: f non- dditi e g ne aeti n [J r rlin .. 

2.2.2 j 'umber of fruil per clu tcr 

) and Vozdova el al. (1990) reported that the magnitude of 

\ tri n c: u to ea \ -a higher than gca fi r number of fruits per cluster, indicating 

of non-additive gene action. Whereas, Singh and Singh (1980) and 

tar jan 199~) ob erved higher magnitude of variance due to gca, indicating role of 

additi\ e gene action for number of fruits per cluster. 

2.2.3 'umber of fruit per plant 

Til ariance component due to gca was higher than sca depicting 

pr p nderance of additive gene action for this trait (Dixjt et al., 1980; Singh and 

. ingh, 1980; warn)' and Mathai. 1982; Sonone et al., 1986 and Dev. 199). 

~/herea . Rattan and aini (1976). Anbu el al. (1980), Peter and Rai (] 980), 

iovindara u el al. (1983), Patil and Bojappa (1986 b) and Sharma (1988) reported 

that C3 variance wa higher than gea, indicating the role of non-additive gene action 

f Ir number f fruit per plant. 

8 



2.2.4 'ield p r plant 

Ilighcr magnitude a the variance due to gca variance than sca depicting 

pr r ndcrance f additi 'e cnc clion or this trail was rep ned by alloo el at 

(I (74). Trinklcin (I<H5), Dixit el ul. 1980. Singh and ingh (1980). S\\nmy and 

t. Ih::lJ (1982). Oh laria and Dadri (1983), Das et 01. 1988), Omara el al. (1988) 

Y tHlIli l'T al. ( ) 9 8 , Lonkar and B rikar (1988), Khattra el al. 1990). Hassan c:1 01. 

( 199" . v. here: s, Nandpuri cr ul. (1974), Rattan and Saini 1976), Peter and Ral 

(1()80. 'ingh nd 'ingh 1980, Govindarasu e( al. (1983), onone el 01. 1986. 

'he n Irasckhar and Rao (1989), Dod '01. (1990, 1995 reported that sea anance 

\\ a higher than gca variance, indicatmg the importance of non-additive gene actIon 

f r this characler. 

2.2.5 Fruit weight 

Higher gca variance than sca depicting the prepondenance of of additive gene 

uction r r fruit \. 'eight was reported by Kalloo et 01. (197 ,Mittal et at. (1974), . in 'h 

and Singh 1980. wamy and Mathai 1982). Sonane et al. 1986. Omara el 01. 

(1988) and Farkas (1993). 

Patil and Bojappa (1986a) and Chnndrasekhar and Rao (1989) rcp( n tI lhal 

\'ariance eomp nent due to sea was higher than gca indicatmg non-additiv gene 

action for fruit weight. ~10st of the workers hold the opinion that fruil \: ight In 

t mato is under additive gene control with mall fruitedness being partiaH: dominant. 

except a rep rt by Trinklein (1975). 

Tomato fruit weight has been reported t be under ontr 1 of few P \ r. 

1955) t a man) as 20 gendic factor (Brand lini I ! .. 1974 and Khalil r 01 .• 1 

indicated that a crage fnut w(;ighl \'<as c ntrolled b: addiu 'e gene ith partial 

dominance f4 r low fruit veight. 

2.2.6 \i hole fruit firmne 

Whol fruit ftnnness i characterized by hlgh I .. 1 (l leoh I In lu Ie 

c mpounds. utcr pericarp thi kne~ s and malJer 10 uJ r are Kalloo 1 1-

S3)ed £'1 af. (1968) reported that fimme i contr lied ~ ingl gcn .. "ith rninan 



r 

I· 

th 

r trull fllmn 

_ .~. Fruit iz 

mp n nt du t 

o '1.;,. non- ddithc 

un th 

rk un I th II 

III min nl t: 

n ~ r \\hllc fruit 

) r port d the i 'nitie nCl: f 

n rep rted to be higher than that 

for fruit ize (Anbu el al., 1980; 

11.) 3: P til nd Bojappa. 1986b nd harma, 1988). ingh and 

f\ cd th t ' ri3.m.:e . mponent du to gca was higher than sea. 

III 1 3ting prep nd ran~e fuddili\e ene ti n ft r this charact r, whereas, M ya et 

til. (19. rcp rt d th t dditi 'C nJ non- dditive gene acti n were equally important 

( r thi If lit. 

2.2. P ri arp thickne 

Patil and Patil (J 9 8), Dod el al. (1995), Fageria el al. (1997) and Rai er al. 

II 7) reported that gca \arlanee was more important than that of sea variance for 

p~n arp lhi knes . \,.,herea~, Patil and Bojappa 1986b) and Yadav et 01. (1991) 

en cd significant ca and ca variance pointing towards the importance of both 

additive and non-additive gene action for this trait. 

2.2.9 'umber of locules per fruit 

Kal100 ef af. (1974) and Vijaymohan el al. (1986) observed higher magnitude 

{ f variance due to a indicating pre-ponderance of non-additive gene action, 

whereas. Bhutani and Kalloo (1993) and Dod el al. (1995) found that variance due to 

gca \V3S significant. 

10 



2.2.1 U . t m ",.I cr. II . 

Si 'llitk.lIl . I t n llH dditi c gene dfcct. or the exprc .. ion of lhis trail \ n: 

\Ib f'l.:dbyJ .hi(l f 98). 

2.2.11 ()t~ I . olubl solids 

Iii 'ht:r m. gnitudt: f vanum:e due to gea th n sea deplcting that uddtli c en 

clll: t were I1l rc imp\ rt nt for total soluble solid was reported by ~" amy anti 

tuthai (1982). Kh Ii f Allah ) 985 and Sonone el al. 1986. Where . Rattan and 

SuillJ (1979). Peter and Rai (1980 . G vindarasu et al. (1983), Patil and Bojapp 

(19R • Paul and P til (1988). PaLgaonkar tal. (1993) and Kurian and Peter (19<)5 

h l:r\ cd that arian camp nent due to sea was higher than that of gea indicattng 

prep nd ran e of n n-additive gene action for this character. 

2.2.12 Plant height 

The variance component due to sea was higher than that of gca. indicatm 

non-additive gene aClion for this trait Kalloo el al. 1974; Mi an Khanna. 1977: 

Pett:r and Rai, 1980: Bhutani, 1981 ~ Go indarasu e( al.. 1983; harma 19 ; D d cI 

(1/ .. 1990: Farkas, 1993: Dever al., 1994 and hanna. 1(96). \\'hereas. predominantl_ 

additi"e gene action for plant height was reported by mgh and ingh 19 0 . 

2.2.13 Harvest duration 

J shi ) 998) reported that the magnitud of ca vanan w more than g a. 

Similarl). 0 bhal (1999) ob erved significant s a varian e f, r this trait p inting 

to\\ ard the r Ie f n n-addi li ve gene action 

1 1 
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Clrapter-3 

MATERIALS AND METHODS 

J.t LO ATION AND LIMATE 

I'IH.: presellt invc tigali t\ s were carried out ut the experlmentnl !'lIn l\ of lht' 

I kp<l nt l\.:nt r V cgetablc rop . Dr. Y. . Pannar University of HorticulLurc dnd 

Illrl:stry. Nauni-Solan (II.P.). The experimental farm is located at an altitude of 1200 

m ,b vc mean ' a level at latitude of 30°50' N and longitude of 70"80' ; wld fulls 

under 'ub-temperate z ne of Himachal Pradesh. The maximum rainfall occurs from 

.Iune t , eplember. The total rainfall for the crop season was 770.2 mm. Mean 

tt.!mpcralurc: varied from 29.88 to I8 .3°e , while the relative humidity ranged from 40 

to 81 per c~nt during the growth period. The agro-meteorological data is gi en In 

Appendix - I. 

3.2 EXPERJMENTAL MATERIAL 

The lines and testers were selected from the collection being maintained by the 

Department of Vegetable Crops. The distinguishing features of di fferent lines. lester 

and check are pre ented in Table 1. Out of large collection fifteen line and thr e 

t~ste~wcre selected and grown during kharif 2001. The crosses were made bet\\een 

line and testers, using tester as male and lines as female 

3.3 LA YOUT OF THE EXPERIMENT 

During summer 2002, the experimental materiaJ cOOlprisin of 64 enlrie (45 

F ,·s, 15 line, 3 testers and one check) were transplant d on 2nd 1a. in a r. n mized 
, \.. 

hI ck design \,: ith three replic3ti ns. Each entry c n i tin f I ~ plant \\ re planted 

at a pacing of 90x30 cm. tandard cultural pra tace recommended (0 r i. c a ~ 

crop of tomato in the mid-hill \\'ere folio 'ed mention d in the ag (f 

practices for vegetable crops (An nymous, 1996 . 



UEl) 

04 .1 I flo l:rin ' 

1 1 mrnh r tr n pi 

111 . rk ut d) t tir t n " nn ' . 

. A.~ U Ih r ,( fruil p r lu I r 

p<:r duo t r unt d t IT! tOle 1 

J . ~. 

unkU (t: \' ry pi king hich .. ere fin. II)' dued to 

fruit. PI,;[ plant. 

JA..I ield P r pi of 

't i ·Id \\a C mpllt d n p r plant a i . The pi king wen.: m d at half rip 

kid \1, r c rd\:d t e\ cr pieo·jng in gram and added up n II the pickings 

, • TTl t.: (th t lal yidd p r pi nt . 

JA.S Fruit weight 

Ttl.. jght of t n randomly picked mature fruits plucked at every picking 

'\ . re rded t mpute the mean ruit weight in grams. 

3..1.6 \\'hole fruit firmne J 
An object! e value for whole fruit finnness was obtained by the use of fruit 

pre sur le ter model FTOII 50 g - 5 kg) manufactured by EFFEGI 48011. 

Alfon ine-Italy. Vine ripe tomatoes at full pink stage were randomly picked and 

pre. sure \\;th plunger after peeling a bit of outer skin was applied and recorded in g 

p r 0.:03 cm2 surface rea. Average often fruits were taken. This method was earlier 

u ~ ed by F ageria (1994 . 

3..1.7 fruit length 

Polar diameter of len rand mly selected fruits from each treatment wus 

mea ured and recorded in centimeters and averaged. 

14 



TIItJlr I. Source and di\tingui'§hing featur of Comato cultlvar u'led In tbe present 5tUtJ) 

I. 7 

\1·1 I 

1 I 11 

Iftl 

I I "('>1.10 ,ola 

• IlIIlC\ mal.t'r 

I 11·'1 

I 
I( hrel. 

Sourct Dtscriplioo 

I)q1urlm nl III Vcgellhle t mlu Or Y S Parmar Planl indeterminate (II 0·1 ~o em I. Inlll "'Clllhl 6C1.RO 
I 'nl er II, (il Ilol1lcuhurc and Fore fry. Nallnt. Solan g. firm fruIted, round. borne In c\u~l(r III ).~ 

Depaf1menl (If Iturtu;ulturc, IU T, Bhuhaneshwar Indeterminate (110-1-40 em). frUits round and home In 
clusler on·) frulI wetght S0-6S g 

()ep'f1ment 01 Vegetahle rops Or V rarmar Semldelermtnate (85·\20 em). frutt ",clght ~O.bl) g 
I Jnl\cr~lly ,I I /I.f1lculturc anJ rnre~It) , aUIII. $01 n firm frutted and pear shared, borne: In clu\tcr 1(1f .3...1 

1111 R, Baof:!alurc Indelermlnate «(00·1)0 em), Irull ",clght I OO·12C1 g. 
round and borne In du leT 01 )-1 

lkrartmenl of Vcgctahlc Crops Or VS Parmar Scmtdetermtnlle (90·120 em), frUit weIght 70· 5 g. 
llnlver\lI} llf Iluf1l\;uhurc and fnrel>try NalJnl, Solan round and rne III cluster of 2-1 

A VR fJ ,'I am 811 Indetc:rmlnale (\ ·IlS eml, fruit \\elght h • 5 l!. 
round and borne III cluster nr2·~ 

fkp3f1rnenl 01 Vcgclahle Crops Dr Y Parmar Dclcrmtnate (90-110 em), frUit el ht u5· () ' ,r. UII.! 

t tll\er 11\ "I II mlLulturc nd f. rc~tf\ '3UOI, Solan ''''Ih promInent heR , hnm(' tn "u tel "I ~ .1 

\)"'f! nmenl of Vegela~1c rop Or Y. Parmar Indeterminate (100·140 (;m), rrull \\el hi O· 5 g 
'nl\Crsll, olllorticulturc and r re try. aunl, Solan round and borne III cluSler 00-4 

[)epanmenl oj Vegetahle Lmps Dr Y S Parmar IndelcrmlOate (100·135 em) frull welghl 60· 0 
UIIIH:rlty of Honlculture and For<:stry Nau"" olan round, borne In cluster of 2"'" 

PAll Ludhlana 

RIIRS, Kandaghal. Himachal Pradesh 

Department 01 VegctAlble Crops Dr YS 
·nl~e"ll. of H( f1lculture and F restrv, Naunl, 

Determinate (SO· S m), frull .... elLll\t 0-IIS r undo 
t>ome Ul clu~ter 0(2·) 

Plants dctcrmlOBte ( 0·100 m), Inlll \\l:1 hi . 0 ~ 
round. borne 10 cluster of 2·3 

Parmar Planl determinate ( 50·90 'm), trull \ I hi 60·;5 g, 
olan round. me III cluster of)-4 

Department of Vegelable CT()p~ Dr Y Parmar Planl Indetermlnale (100·135 'ml, IrUl1 \\ct 1\ 1 ·11~ 
nl'er tl ~)fltortlcuItUrt and ForC:~lr), NBU"" olan g. round, borne: III cluster of2-4 

Departmcnt of egetnble Crop Dr Y Parmar Plants IOdetenmnalC (100·130 m , frulI 
Untversll of Ilortlcuhurt Bnd Foreslt)'. Nau"" olan g. round. borne 10 lusta of 3-4 

Departmcnl III cgctahlc ('rnp Or Y. Parmar Planl IIldctcrmmlle ({l·11 L",). frUII \\CI 
(lnl\'cr\l(\ nflllrticulturc and rore "IT). Naunl, 'ohm ,round, borne In lu ler Il·) 

[)epartment of Vegclable rop~ Dr Y Parmar Plants ,nJelermlOate (I 0-150 ml. Irull "'CI hI 
lJlII\Cr.ll) of IInntcullure and Fore~t.r~, Naunt, olan g lirm fruited and r und, rne du 1 r Clf:· 

Department of Vegetable Crop" Parmar Plan mdetcrmlnatc (I~5·1 , lrull 
tlnl\cr)1I (If Hortlculturc: and F rc Ir, 'auIlI •. alan 100, round, borne to elust r 3'" 

Department of Vegelable Crops Dr Y S rarmar Planl determmlle H0-70 c J, \II\d Ir ,unl, n 'n 
Unl\crsl!\ \" Hortlcuhure and Fore IT). Naonl, olan clu ler n·). Frull eIght 7 • ~ g 

Ind /\mrncan H~t-nJ Seed Comp "' , Bangal rc 



3A.H Fruit hrtJttlth 

rquat rial diamet~r of ten randomly selected fruits was measured and 

n. ordcd in centimeters and averaged to work out fruit breadth. 

JA. P ricarp thickne . 

Randoml .. sci cted fruits were cut transversely Into two pieces and pericarp 

thil;kn was mea ured with the help of ordinary transparent scale and recorded in 

millimeters. Mean was computed on the average often fruits. 

304.10 Number of locules per fruit 

Thc fruit was transver ely cut with sharp knife and number of locules per fruit 

\\~rc calculated. Average often fruits was taken. 

304.11 tcm end 'car izc 

Diameter of tern end scar was measured in millimeters with an ordinary scale 

after cutting the fruits longitudinally. 

3.4.12 Total soluble solid ./ 

The ripe fruits were crushed and their juice pas ed through a double lu)cr of 

fine mesh cheese cloth. A drop of juice was placed on the plate of hand refractometer 

(0-32%, ERMA. Japan) and the reading was noted. A mean of five readin . was t 'cn 

in every replication. 

3.4.13 Plant height -./ 

Plant height of ten rand mly selected plant v.as measured fr m th na'c of 

plant t the highe·t tip at thi! end of the cr p s ason. 

3.".1" Harvcstduration / 

The peri d from fir, t marketable pi king to last marketable pic~ing ~ mn d lhe 

basis ~ r ascertaining the han'e t duration in days. 

16 



PIJ 

h rc.: • 

PI 

1I == 

'1) = 

L 

r ri n 

h 

PRml r 

U0.l elc.: f III 

II rticllit Irlo' 

tudi d. 

r nUld )roized bl c de.: i n "\:fC c mputcu n 

nm.nhr 

U gl bj CI 

ph nlH) pk ob rv ti n t ith genot. p in jlh rcp\il;oli n 

nIp pul ti nmc.:.n 

dlt:ct l f jth r 'pl ic ti n 

r nd m crr r sO iated with ith genotype in jth replication. 

mong the 

n the ba is of tht: lin ar model th analy is of ariance was done a follow: 

Degree of 
freedom 

d 
b-I) 

(g -I ) 
(b-I )(g-l ) 

Mean sum of 
squares (MSS) 

Mr 
Mg 
Me 

Expectation of 
mean of squares 

F ratio 

Mr/Me 
MglMe 

len t) pic variance (O'2g) = Mg-Me 
b 

\\ here. 

b = 

I.! :: 

Number of replications 

Number of genotypes 

Variance due t replication 

17 



(J I I lriuncc du . Itl .enntypc 

("'J ~. l~, "pcrilllcntal I.:rror vari nee 

horn this nalysi . the f 110 ing standard error were calculated \ here the F­

l!. 'I \\ a ign i ft ant. 

tandard error fi r di fferent gl.:notype mean S d) = 
2Me 

b 

The ritical difference at 5 per cent level significance was obtained by 

mUltiplying tandard error of difference by t-value for error degree of freedom . 

Estimation of Hetero is 

Heterosi was measured for all the characters as the proportion of deviati n of 

F I value from the value of better parent and Naveen-2000 and expressed in 

percentage. 

lleterosis (%) over BP = __ F--=I,--_B_P_ x 100 
BP 

Where. 

= Mean value of the FJ 

BP == Mean value of better parent 

Similarly, per cent increase/decrease o\er hybrid a\een-.. OOO w r 

calculated as: 

\Vherc. 

N 

SE (II d 

S . ( '~) 

\\ hen:. 

, 1c '= 

r 

(N)= 

= 
= 

= 

__ F--=I_-_N __ x 100 
N 

Mean of standard hybrid aveen -_000 

(2Me/rH'; 

(2Me/r)' 2 

Error me'!n . quare of the analy is u tng pan..'nL Jnd Fl' 

Numl1cr of replication 

18 



th 

.( 

III (- lu mp d ith t buJ t \ alue t IT r d grl.!c 

i in!! abiJit) 

ubJ \',man d d b, 

SlImaLe f r variance ue t ener I 

0m intn' nd th inter tion of male m ti m tic, in the 

mbining a iIitl' 'ariancc lhejr effect "t.:r arrit:d 

l ut ' lh meLll d gl en by in h nd haudhary ( I Q - II the char Cl r vere 

anal."d arat '.', 

Th 

Pijk 

\ 'hl:Tl". 

Pijk 

m 

~I\ 

IJ 

b1J 

r 

t:IJk 

k 

Th 

= 

= 

= 

-= 

= 

= 

= 

= 

= 

= 

==-

r com ining abjJ.jry \ as based on the following model: 

m + ljj [IJ SlJ rk + eijk 

phenOl, 'pc f the ijkth observation 

general mean 

gen ral comhining ability of fema] parent 

specific combining ability of cross between ith female and jth male 

general combining ability of male parent. 

the kth rcpJicati n ffeet 

rand m err r effect associated with ijkth observation, 

number of female parent = 1.2 .... f(f=15) 

number of male parent = 1 2 ... ,m m=3) 

numb\!r r r 'plication = 1.2 .... r(r=3) 

19 



B I cd UP( n thl.!' abo 'e model. the following AN V A was set up: 

,.\n I) i. of "ariancc for combining ability 

df M S Ex ected mean sum of uares 
r-I o2e+p.o2r 

[-1 

m-I 

II.: III It:s,' males (r-1) m-l) 

cie tro2fm + rm. a 2f 

a2e+r.a2fm ..L. rf.a2m 

cr1e+r .a1fm 2 

(r-1 ) a 2e 

\\'hcrc. 

r. m and r repre ent the number of females males and replications, respecti ely 

, 
(T-e 

CT~f , 
a-m , 
cr~fm 

= 
= 
= 

= 

:rror variance among individuals from the same mating 
PlOgeny \ ariance ansing from the ditTerl!nces among fern Ii.! p.lrClll . 
Progeny ariance arising from the differences among the male paren 
Progeny ariance arising from the interaction of the contribution of th 
male and female parents. 

Estimation of variance components of gca and ca 

Estimati n of variance components was done by the norm I pro edur f 

I!quating the expectation of mean squares to the actual mean squares and s I\'lng the 

resulting simultaneous equations for the various components. The estimat \ ere as 

follows: 

, 
o·f= 

M I - M2 
rm 

, M2- M) 
a~m = 

rf 

, M3- M4 
a"fm= 

r 

02gca (02g)= 
' , o·f +o·m 

alsea (a~s) = 
MJ-M .. 

R 



r lu: tJ m 

u 

'h r . 

r II 

fh I l I 

-I 

r tim ri n of (' df t 

Lim.' 

£oj = 

\\ 'h'r . 

frlllt) 

tim ted ()II) .. 

r fm 

t I,; mOl n t II h brid in 11 th r plic' ti n. 

• I 

r m k.f.m 

m 

.... 
J"\ t;;1 

Xijk 

Total of jth female parent over all male parents and replications. 

heck: 'I = 

Te ters 

\\'h re, 

'.I = 

= 

Check: ~gj = 

o 

X.j 
r.f 

f 

~I 

x .... 
r.fm 

Xijk 

total f j'h male parent over all female parents and 
replications. 
o 
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E rimalinn uf !ltll effect" 

Xii Xl .... Xj 
+ 

r r.m r.f 

\\,h~rc. 

Xij = Y Xijk 
~I 

= ijth combination, totals 0 er aJl replications 

Check: 

~ , I 

m 

• IJ = L 
I I 

r 
ij = L ,-, 

Standard error for combining ability effect 

m 

ij = 0 

x .... 
rJ.m 

The tandard error of effects was calculated as square root of the variance of 

effects. The ariance of the various effects were calculated as follows. 

~ca effect of lines 

Var (gi) = 
r.f.m 

") 2 . . .... cr e 
Var (gl- gl) = ------­

r.m 

gea effect of testers 

Var (gi) = 
cr2e{m- q 

r.f.m 

Var (£oi) = 
2.02e 

r.f 

sea effect of crosse 

Var(sij) = 
o :!e {f-l2. {m-l} 

r,f,m 

Var ("ij- ski) = 
2cr 1e(f-l) 

r.f 

J~ I 

i~ j 

j1t k 
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Chapter-4 

EXPERIMENTAL RESULTS 

1 he pn; 'Cllt investigations were carried out to estimate the magnitude of heterotic 

fl.' pI. n c and combining ability in a line x tester crosses involving fifteen lines and 

thrc II.; ll'r for th • important horticultural and quality attributes in tomato . 

.... 1 lIETEROSI 

he mean performance of lines, testers, crosses and magnitude of hetero is over 

hcttcr parent and check (Navcen-2000) for various characters is presented in Table 2 

to 15. The results obtained for different trails are described as under: 

4.1.1 Days to fir t flowering 

Days taken to appear first flower in lines ranged from 32.33 olan Gola ) t 

"8.00 (FT-9). Whereas, testers Solan Vajr, FT-5 and 603 took 35 .67, 34 ."3 and ., 1.:0 

Jays. re peclively. Among.l the hybrids days to first flowering aried from 0.67 to 

:8.33. Cross ( -12 x olan Vajr) being the earliest while alan Gala FT-5 \Ita th 

last in flowering. 

The heterobelti tic effects of days to first flowering ranged fr m -10. - . -1 ~ 

x Solan Vajr) to 21.52 (V -16 x 603) per cent. The per cent increase or decrease r 

earliness over check (Na een-2000) ranged from -4.81 -) 2 ' olan VaJr to I .96 

(Solan Gala x FT-5). Out of fourty five hybrid combinations studied nJy 1\ a w re 

early in flowering as compared t check (Na en-2000). whereas the era e -I 

FT -5, 101 x FT -5 and 101 x 603 were tati tically at par in day to first flov.er . 

.... 1.2 Number of fruit per clu ter 

Mean numher ")[ fruits per c1u ter in line:, varied fr m _A 8T-12 t 3. 

~ Money Maker) and in h:brids from 2.60 ( 1-6 ~ Ian Vajr t 4.5 

. FT-5). The tester olan Vajr. FT-5 and 603 had 2.: . 3.37 and _. um r r 



fI 

ntl hi' 11.:1 

to 

r till tr it. 

d ' 1 ti t1l..: tl pr . inlll .. " ilh the \.:h\:\.:k. 

4.L~ urn r 0 fruil p r pi nt 

imum J um r t fruit 'd in 1 ne)' 

rna: in urn nurn 

o 

Jr. F -5 and 60 had 17.67 . 

. 603 shO\ ed minimum numb r 

-5 w st ti ticaJly at par with mbination 1794 

FT- • FT-9 603. FT-9 x 01- n ajr and 

r h l 'rosis er better parent was -18.34 (T-777 x FT-5 to 72.65 

(I 4 FT-5 ) r cenl. On! three hybrid ombination exhibited positive heterosis 

t:r chee . 

4.1 A Yield per plant ( m) 

he yield p r plant for the line varied from 938.36 (Pepsi-92) to 1591.60 gm 

( I 4). The Ie ers, olan Vajr. FT-5 and 603 recorded yield per plant of 1303.67. 

__ 4 and ]018.67 gm, respecti ely, Amongst the FI's the mean performance 

angeJ from 1076.67 alan G Ja x 6 3) to 2316.12 g (1794 x FT -5). The cross 1794 

-- was stati ticall} t par with FT -9 x FT-5 and check Naveen-2000. Out of 45 

. c mbinatjon only four were statistically at par with check Naveen-_OOO. The 

heter beltiosis effects over better parent ranged from -7.42 (Money Maker x FT-5) to 

per cent being highe:t in AI-14 x 603 . Twenty-five crosses showed significantly 

p ili \ e het rosi vcr better par nL 
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I hie 2. I lean perfurman(;c of parent, crosses, check ami heterotic rc 1100 t! 

for day to first n(lwering 

rL• ES 
I 1. SI UX 

I::!' 8'}-12 

I r-777 
-' 17 4 4. 
- 2694 

AI-14 
V-16 
FT-!) 

9. ,cl-6 

10. -12 

11. 101 
12. Pcpsi-92 

13. alan G la 
14. Money Maker 

15. FT-9 

TESTERS 
16. Solan Vajr 

17 . FT-5 
18. 603 

eROS E 
1. SIOUX x FT-5 
2. IOUX x 603 

3. SIOUX x Solan Vajr 

4. BT-12 " FT-5 
5. 8T-12:603 

6. BT-12 x Solan Vajr 
7. T-777 x FT-5 
8. T-777 x 603 

9. T-777: alan Vajr 

1 O. 1 794 x FT -5 
1 \. 1794 x 603 
12. 1794 .' Solan Vajr 

13.2694,' FT-5 

14.2694.'603 
ajr 

Per cent increase or decrease over 
Mean Better parents Check 

36.33 
37.00 

35.00 

37.67 

35.67 

37.67 

36.21 

3567 

35.33 

34.21 
36.67 

3467 

32.33 
33.65 

38.00 

35.67 

34.33 
31.50 

34.33 

34.33 

36.33 

34.67 

37.33 

37.33 

35.00 

35.67 

34.67 

35.33 

36.00 

36.67 

33 .... 1 

35.00 
36.3 

0.00 

.98 

I. 5 
0.99 

18.51· 
4.65 

1.95 

13.24 
-9,4 

2. 1 

14.29· 
... . 0 

" .... 
1290 
1.85 

aveen-2000 

6.5 -
6. -5 

l....7 
7.60 

1 S. 6· 
15.86· 

63 

10. 1 
.60 

9. 

It. 
13. 

12. 
Old .••• 



PARE TS 

I (,. A J - ) 4 . r· I -5 

1 7. 1- 14 . 603 
UL AI-14 . SIan Vajr 
I~ . V·16 FI-: 
~O . V-I f) .' 603 

21 ·1 b : Solan ajr 
22. J r-IJ .' FT- .... 
23 . F T - 13 x 603 

1 24, I· '1'-1 SoJan V.jr 
25 . Sel-6 x 'T-5 
~n Sel-6 x 6 3 
'27. el-6 x olan Vajr 
_ 8. -1 2 x FT -5 

2Q. -12 x 603 
30 .. -12, olan Vajr 
.. 1. I 0 I . FT -5 

32. 101 x 603 
I 33. 101 x Solan Vajr 
134. Pepsi-92 . FT-S 

3 -. Pepsi-92 x 603 
36. Pepsi-92 x olan Vajr 
37. Solan Gola x FT-5 
JR. Solan Gola x 603 
"'9. Solan Gola x olan Vajr 
4 . Money Maker x FT·5 
41. Money Maker x 603 

j 4:, M ney Mru:er ,' "olan Vajr 

1

4." FT-9 x FT-
44. FT-9 x 603 
45. FT-9 x olan Vajr 

HECK 
46. Na\'cen-2000 

Mean 

36.33 
36.10 
36.33 
32.52 
37.67 
3367 
35.33 
34.33 
32.17 
35 33 
35.67 
35.33 
34. 3 

33.33 
30.67 
32.31 
32.33 
32.98 
32.67 
35.00 
35.33 
38.33 

36.47 
34.67 
35,67 
35.33 
36.67 
35.67 
37.33 
38.22 

32 ... 2 
2.44 
4.80 

P.:r ~c.'I\~I.·~l· II~ dl.'\' n.' I. l' ~ \'1 

Better parents heck 

5.83 
16.45* 

1.85 
527 

21 52* 
-5 .6\ 
2.91 

10.74 
-9 .8 1 
2.91 

15.0 
0.00 
0.35 

7.52 
-10.35 
-5 .88 
4.29 
-7.54 
-4.84 
12.90 
1.90 

18.56* 
15.78* 
7.34 
6.00 
12.16 

.97 
3.90 

18.51· 
7.15 

Navc\!n~2000 

t 2.76 

12.04 

12.76 
0.93 

10.71* 
10.7 1* 

.65 

6.55 
-0.16 
9.65 

1071 
9.6 

. 5 
345 
-4.81 
0.2 
0.34 
_ 36 

lAO 

863 
965 

I ,96 

I .19 

7.60 
1 . 1 
Q.65 
1"" . 1 
1 O. I 
1 . 6· 
I ,02· 



'I hi 3, lean performance f parent, ero. c , check and heterotic res(loo'\c 
fur numb 'r fruih per clu t r 

I' \H. J 1 S 

B1-12 

'·777 

17 4 
- 26C)4 
6. /\1-14 

7. V-16 

8. FT- 13 
el-6 

10. S-12 

12. Pep:si-92 
I I J. olan ola 
1~. Money Maker 

15. FT-9 

TESTER 
16. Solan Vajr 
17. FT-5 
18.603 

CROSSES 
I 1. SIOUX x FT-5 
I 2. faUX x 603 

! J. SIO X x <?Ian Vajr 
14. 8T-12 x FT-5 

5. 8T-12 x 603 

6. 8T-12 x Solan Vajr 
,7. T-777 .. FT-5 

8. T-777 x 0'" 
1 9 . T-777x olanVajr 

I 1 O. ) 794 x FT -5 
I ) 1. ) 794 x 603 
I 11. 1794 x Solan Vajr 

13.2694.' Ff-5 

14.2694 603 

Mean 

3.10 

2.40 
3.20 
3.03 
2.93 
2.53 
2.60 

3.33 
2.77 

2.63 
2.67 

3.13 

2.97 
3.40 

2.80 

2.56 

3.37 
2.57 

3.30 

2.97 

2.87 

2.73 

3.53 

3.13 
3.17 

3.33 

3.40 

3.20 

... 73 

3.00 

3.2 
3.00 
_.73 

Per cent increa c oi""~rc;'se vcr 
Better parents Check 

Navecn-2000 

-2.08 -36.90· 

-4 .19 -43 .... 1 

·7.42 ·45 I .. • 
-18 99· -.. n. o· 
37.35· -3_. -0 

22.27 -40.15· 
-5.9 - 9. ~ • 
4.06 - 6.3 • 
6.25 - 4. • 
-5.04 -- J • 
-9.90 

-0.99 -4' .04 
-4. J 5 -3 .~4· 

-4 ,. 

-0.83 -47. 



Pl!r cent IOcrcu c 
Mean Better parents 

avcen-2000 
3.07 -8.90 AI.30* 
3.47 35.02 -33 .65* 
4.07 58.98* -22.18-
3.33 -1.19 -36.33-

20. V-I) " 603 2.87 10.38 -45 .12* 
~I.Y-16x. Ian Vajr 3.47 33.46- -33 .65* 
"', 'T-l"' x FT-5 3.67 8.90 -29.82---, 
23. FT-13 x 603 3.43 3.00 -3442* 
:!4. rT-13 x olan Vajr 3.93 18.02 -24.86· 
..,- el-6 x FT-5 3.47 2.97 -33.65-

~6. eJ-6 x 60 3.50 26.35* -33 .08 

I 27. , eJ-6 x alan Vajr 2.60 -6.14 -50.29· 
2H. '-12 .. F -5 3.00 -10.98 -4264-
_9. -12. 603 3.43 30.42· -34.42* 

1 30., -12.. Ian Vajr 3.40 29.28* - 4. 9* 

3 1. 1 0 1 x FT -5 2.97 -11.87 -4 .21 

~2. 101 x 603 3.73 39.70* -28.69· 
D. 101 x Solan Vajr 3.15 17.98 -39.77· 
14. Pepsi-9_ x FT-5 3.07 -8.90 -41. O· 
.. 5. Pepsi-92 x 603 2.73 -12.78 -47. 0 

I 36. Pepsi-92 x alan Yajr 3.40 8.63 -34. 9* 

37. Solan Gola x FT-5 3.87 14.84 -26.00 

138. Solan Gola x 603 3.25 9.43 -37.86 
. 39. Solan Gola x Solan Vajr 3.15 6.06 -"'9.7 

I 40. M ney Maker x FT-5 4.57 34.41· -1-.6_ 

41. Mon!!) Maker x 603 3.20 -5.88 - 1* 
I 42. Money Maker x o)an Yajr 3.27 - .8_ 
I 43. FT-9 x FT-5 4.40 30.56· -15. • 
I 44. FT-9 x 603 3,47 23.90· • 
I 

145. FT-9 x olan Yajr 4.13 47.50· -_1.0 

1 CHECK 
46. Naveen-2000 5.23 
'E(d):: 0.30 

CDo II~ 0.59 



1 bit 4. Ie n performance of parent. cro cs, check and heterotic re ponse 
for number f fruit. per plant 

P\RE TS 

LL ES 
I I. SI HJ, 

BT-12 
-777 

. 1794 
:!694 

l . AI-14 
7. V-16 
X. FT-13 
l) Scl-6 

1 U. -1:2 

1 1 I. 101 
12. Pt:psi- , 

J 1. Solan G 1 
14. M nc M ker 
15 . Fl-9 

I 
TE TERS 

, 16. Solan Vajr 
17 FT-5 
18.603 

I CROSSES 

I ~. SIOUX x FT-5 
I _ . SIOUX x 603 
' J. SIO X x olan Vajr 
~. BT-12 x FT-5 

i 5. BT-12x603 
16. BT-12 x olan Vajr 

17. T-777 x FT-5 
, 8. T-777 x 603 

19. T-777. Solan Vajr 
1 10.1794 x FT-5 

11. 1794 x 603 
12. 1794 x Ian Vajr 
13. _694 .. FT-5 
14.2694.603 

I J 5. 2694 x olan Vajr 

Mean 

15.97 
18.33 
19.67 

15.83 
15.33 
14.67 
18.67 
17.33 
16.67 
20.83 
18.33 
14.33 

16.70 
25.43 
19.10 

17.67 
15.17 
13.67 

24.00 
14.00 
17.33 
_1.67 

19.33 
19.67 
19.33 
_1.67 
19.77 
_7.33 
20.33 
23.67 
20.3 
20.67 
18.67 

50.2 • 
-12. 3 
-1. 2 

-182_ • 
5.46 
7.31 

-17 ... 9 
10.17 
0.51 

1'2. 5 
2 .43* 

_.96* 
340..640.· 
34.83· 
5.0 

-2 16 
-4_ 93 
-_9. -. 

-11 6 
-_I :!O 

-1 . 1-
-_1 ... 0 
-II. 6 

-1 040· 
11.41 

-17. L · 
.1 .51 

-1 .1-* 
-15.74· 



,)"RF: '1 S 

1 l I- 14 x 1· 1 -5 

17. 1-14 .. 603 

I AI-14,' Ian Vajr 
IC). V-16:< r'T-S 

I 20. - I 6 x 603 
_1. V-I l' nlan Yair 
_~ 1'1-13: FT-5 

2". FT -13. <>03 
~4. "T-13 , . Ian Vajr 
2~. 'e l-6:< FT-5 

1(). el-6, 603 
27 .. el-6 olan Vajr 
2 R. ~ - I 2 Fl -5 
29. : -I}: 03 

30. -12 .·. Jan Vajr 
31. 101'\ 'T-5 

1

31. 101 x 603 

33. 101 x alan Vajr 

I 34. Pepsi-92 x FT-5 

I 35. Pepsi-92 x 603 

I 36. Pepsi-92:< alan Vajr 

37. alan Gala FT-5 

38. Solan Gala x 603 

39. Solan Gala x Solan Vajr 

140. Money Maker x FT-S 
I 41. Money Maker x 603 

I 41. Money Maker x olan Vajr 

143. FT-9 x FT-5 
144. FT-9 x 603 

1 45 . FT-9 x Solan Vajr 

CHECK 
46. Naveen-2000 

SEed):!:: 

('Do 0" 

Mean 

18 .53 
21.33 
19.33 

23.33 

16.67 
17.33 

22.67 
17.88 

IS .67 
21.67 

18.67 

1787 
20.67 
} 1.33 

18 .68 

24.33 

20.33 

19.67 

19.52 

18.33 

22.33 

lS.33 
14.33 

16.33 

23.43 

24 ... 1 
23.52 

26.11 

25.67 

24.33 

24.53 
1.59 

. 1 

Per cent increase.; or dccn;asc.; (\ cr 

Reller parent. 

22.15· 
45.40· 

9.39 
2496· 

-10.71 

-7.18 
30.81+ 

3.17 

5.66 

29.99· 

12.00 

1.13 
-0.77 
2.4 

-10 .32 

32.73 
10.9 1 

7.31 

28.6S-
}7.91-

26.37-

9.76 

-14.19 

-7.58 

-7.86 

-4.80 

·7.51 
36.70· 

34.40-

27.38* 

nvccn-2()(l() 
-2446· 

-13. S· 
-21.20* 

-4 .89 

-32.04 

-29.35 

-7 .58 
-:!7.11* 

-23.89· 
-11 66+ 
-23.89* 

-27 15· 
-1 5.74· 
-13 .0.· 
-.. 3 5· 

-0. 2 

-17 .1- • 
-19. 1· 

-.... 0.4_ • 
-_5 .2 .. 

- .97 

-_ - 2 • 

-41.5 • 
4.· 

-4.48 
-1. 
-4.1 ... 
6.4 

4.6 

-0. 2 



'1lIhlc ~. l\1t'ltrl pt'rfurnulncc uf pMrcnt , cro , check and hetcrnHr rc (lon-.t' 
fur fruit yi~ld (~) 

PARENTS 

In -12 
T-777 
17 4 

I ) ' 26;)4 

16 . AI-14 
7. -16 

I R. FT- 13 

19. . cl-6 

110. -12 
11. 101 

12. Pepsi-92 

13 . Solan Gala 

14 . Money 1aker 

15 . FT-9 

. TESTERS 
: 16. Solan Vajr 

1

17. FT-5 
18 . 603 

CROSSE 
I. S(OUX x FT-5 

2. SIOUX x 603 

3. IOUX x Solan Vajr 
.... ST-12 x FT-5 

5. ST-12 .. 603 

6. BT-12xS lanVajr 

7. T-777 x FT-5 

8. T-777 x 603 . 
9. T -777 x Solan aJf 
1 O. 1 794 . FT -5 
1 I. I 794 x 60 ~ 

1 12.1794 x ~olan Yair 
I • 

13 . 2694 x J'T-5 

14.2694 603 

15. 2694 x Solan Vajr 

Mean 

1029.33 
1015 .27 
1191.67 

1591 .60 
1223.33 
966.67 
1266.67 

1228.33 

1148.83 

1516.67 
1403.33 

938 .36 

1228.67 
1209.67 

1476.34 

1303.67 

1307.24 
1018.67 

1856.33 

1186.67 

1512.87 

1605.03 

1503.88 

1318.33 

1342.14 

1268.33 

1401.20 

.. ..316.12 

1541.68 
1824.83 

1845. ) 0 

1632.67 
1598.33 

Per cent increa 'e or uecrease 0 CT 

Better parents Check 

42 .00· 

15 ... 9 
16.05· 
_2.78· 

47.63· 

1.12 
_.67 

6.43 

7.48 

45 .52· 

- . 14 
14 .0 -. 

41.14· 

33.4 • 
22.60· 

avccn-2000 

-15 .15 · 

-31 26· 
-39 4-

oS­
-42 0 .. 
- 5Q5 

-1 () _ • 
· I - .t)(i * 



Per cent increase or decrcasl! vt:r 
MCltn Tkllcr pnn:nl rht~k 

Na\'~cn-~OOO 

1554 50 18.9 I· -1R 94· 
17 i 1-1 0 ) 629.68 59.98· -25 .51· 
IX . AI-14 x Sol n V jr 1540.67 18.18· -29.58 
19. -16 ' fr-5 1704.67 30.40· -22.08-
20. V-16 . 60 1278.83 0.96 -41.54· 
21. -16 . 'olan Vajr 1361.74 4.45 -37 .76 
22 . r1-1 Fl-5 1891.42 44.69- -13 54* 
23 . f· -13 , 603 1355.95 10.39 -38.02· 
24. FT-I) .. olan Vajr 1524.34 16.93 -JO.32+ 
25 .. cl-6 x 'T-- 1616.67 23 .67· -2 .1 • 
_6 . . eI-6 x 6 3 1487.00 29.44- -32.03-

I I 27. cI-6.· olan V jr 136867 4.99 - 7.44· 
2R . • -12 x FT-5 1615.93 6.54 -26.14· 
20. S-12 " 603 1695.63 11.80 -22.49 

I JO. -12 .' Ian V jr 1490.00 -1.76 -31. Q. 
I _ I. 101 x -T-5 2004.27 42.82· -8.39 

I -:.. 101 x 603 1592.67 13.49 -27.20· 

/33. 101 x Solan Vajr 1568.67 11.78 -28.30· 

34. Pepsi-92 x FT-5 1608.12 23.02· -26.49-

35. Pepsi-92 x 603 1385.67 36.03- -3666 
"'6. Pepsi-92 x Solan Vajr 1758.69 34.90· -1()61· 

37. Solan Gola x FT-5 1243.67 -4.86 -4" ,15-

38. Solan Gola x 603 1076.67 12.37 - O. 9-
39. Solan Gola x Ian Vajr 1310.50 0.52 -40.10· 
40. Money Maker x FT-5 1210.25 -7.42 -44 .6 -
41. Money Maker x 603 1842.66 5067- -1 6 • 

I 42. Money Maker x olan Vajr 1848.62 41 ,80· -15 50· 
43. FT-9 FT-- 2230._3 51 .06- 1.94 

44. FT-9 x 03 2085 ... 3 41.24* -4.6 

45. FT-9 x . olan 3Jf 1936.50 1.17- -11,4 • 

CHECK 
46. Naveen-_OOO 2187.71 

. ECd)± 101 81 

200.46 



.I.~ F ruil weight (g) 

the mean fruit weight III tht: Iinc' 'uric:u Ir0m 47.57 gill l\lul\~) l\luk.cl) II 

I 04~ l (1794). The tc ters Ian Vajr, Fl-5 and 603 had fruit weight 01'73.67. 

nu 74.32 gm, rcspecti ely. The range for I 's varied from 58 43 (T -777 x 603) 

It I l)(l.lll grn (~()C)4 I,'r -5) 1 h<.: crosses 26<)4 x 603, Sioux x Solan Va.ir. 16<)4 , . ohm 

Vajr and FT-9 'T-5 had significantly higher fruit weight compar d to other crosses. 

r he; hctero is ov r b Her parent ranged from -28.06 (Money Maker x FT -5 to 18.42 
-

( i u. ,', olan Vajr) per cnl. None ofFJ's r corded significant positi e heterosi for 

truit weight a er better parent while nineteen crosses exhibited negati c heterosi , 

I onc of F I' exhibited significant increase in fruit weight over the check Naveen-

2000 (89.51 g). 

4.1.6 Whole fruit firmne s (glO.S03 cm1
) 

A perusal of the ata (Table 7) revealed that the fruit finnnes ran cd from 

743.33 Money Maker) to 1133.00 glO.503 cm2 (S-12) in lines. The tester FT-5 had 

more ""hole fruit firmness (1628.67 glO.50) cm2
) than Solan Vajr 1081.00 g,0.503 

em2
) and 603 (905.33 glO.503 cm2

). Amongst the FI s, 1794 x FT-5 (1604.33 g/0.S03 

cm2
) exhibited highest whole fruit firmness, while the cross Money Maker .' olan 

Vajr (829.33 glO.503 cm2
) had lowest whole fruit fumness. The heterotic effects o\er 

the better parent ranged from -26.14 (FT-9 x FT-5) to 10.94 (BT-12 x 603 ) per nt. 

Except one cross 1974 x FT-5 all other cross combinations hnd Ie cr ~ 'holt: fruit 

tirmne s than Na een-2000 (1501.33 glO.503 cm2
). 

4.1.7 Fruit length (em) 

It is evident from Table -8 that the mean fruit length in the lin s \ aried fr m 

1.85 to 5.59 cm. the lowest being in Money Maker and highe t in Pep i-9 , Th te t r 

Solan Vajr, FT-5 and 603 show d 5.32 em. 4.06 em and 4.99 em frui len lh. 

respectively. Amongst FI's, it ranged from 4.07 -16 olan \ajr to 55~ em 

(Solan Gola x 603). 

The heterobeltiotic effects of fruit length ranged ffi m -2 .50 to 13 , 0 pt:r 

cnt. The minimum \ recorded in cro s combination V-16 . 

maximum in Solan Gola x 603. All the hybrid combinations recorded les roit len 'lh 



"'.1. il hr drh m 

Ih in m r It re.: dlh f 

th nUllnlUm 

h t nti 

FT -5) p rent. 

m 

c.:r 

III 

cd from -27.9 

cr s combin- ti n 

k v n-2000 (5.41 em), howey r. all w re 

of 7.58 per cent over 

17 4 

.;J.I. Perk rp thickoe rom) 

Th' pt:ri~arp lhi kn '10 lin s ranged from 2.88 Money Mak r) to 6.47 mm 

P p i- :; . The tc rer t)! n V jr. FT-5 3J1d 603 howed 6.53 mm 6.70 mm and 5.68 

11m pcm:arp hi knc . rc pectivel. mong t the F1's, the pericarp thickness was 

high l in th cr FT -13 x olan Yajr (7.40 mm) and it was lowest in FT -13 x 603 

(4 _ mm The het fO eltiotic effects over better parent for pericarp thickness varied 

1 I x FT-5) to 22.89 (Sel-6 x 603) per cent. None of the cross 

ombination e celled aveen-2000 (7.48 mm) for this trait, however, it was 

tali tic 11)' at par \\ ith t\'\'enty cross c mbinations. 

".1.10 lumber of locule per fruit 

The number of locules per fruit in lines varied from 3.07 (2694) to 4.80 (T-

777). The tesler 0)811 Yajr, FT-5 and 603 had 3.73, 3.28 and 3.47 number of locules 

per rult. respecti vely. mongst F I S lowest number oflocules were recorded in iOllx 

T-5 320) while it wa highest in FT-}3 x Solan Yajr (5.07), which was 

stati tically at par with seven cross combinations. 

The heterotic effects 0 er better parent ranged from -27.27 to 42.07 per cent 

in Sioux x FT-S and FT-13 x olan Vajrt respectively. Compared to Naveen -2000 

(3,46) onl, five ero s combinations had lesser number of locu)cs per fruit. 

35 



f hi 6. 1ean performance of parent, eros e , check and heterotic re pon e 
for fruit" ight (g) 

_. UI-1 2 
1-777 
1794 
2 4 

AI - 14 

V-I 
: X. FT-1 3 
19 . . d-6 
110. -12 

1 1. 1 1 
., P . 9") 1_ . I,;p \- _ 

1.3 . So l ~ n G )la 
I ~ ·1onc y Mul\cr 

I 15 FT-

TESTER 
16. olan Vajr 
17. FT-5 
18. 603 

I CROSSES 
1. SIOUX x FT-5 
., SIOUX x 603 

3. SIOUX x Solan Vajr 
4. BT-12xFT-5 

I :' BT-12x603 
6. BT-12x. lanVajr 
7. T-777xFT-5 
8. T -777 x 603 

9. T-777 x olan Vajr 
10. 1794 x FT-5 
1 I. 1794 x 603 
12. 1794 x, {Ian Vajr 
13 . 2694. FT-5 
14. 2694 ,' 603 
15. 2694 x Solan Vajr 

Per cent inc rl!usc o r dCC I \,;.lS~\ct 
Mean Better parent Check 

65. 58 
55 .17 
60.25 
100.43 
79.58 
65 .83 
67.67 
70 .80 
68.67 
72.72 
76.51 

65.33 
73 .58 
47.S7 

77.22 

73.67 
85.83 
74.32 

77.25 

84.75 

87.24 
74.02 

77.80 

66.98 
69.33 
58.43 

70.87 
4.71 

75.78 
76.94 
90.61 

80.86 

85.58 

Naveen-2000 

-10.00 -1 70 

14.0 - 5.~ _ 

18.42 -.. . 54 
-) 3.76 - 17.J 1 

4.68 -1 .82 
-9.0 -_5 I • 

-) .22 
-.. 1. 

-3 .80 -.... 0.1 ~ 
-15.65 

-24. 'i4· -1:. 4 
-~3 . 3 -14.0 

5.57 .0 1 

I. 1 
7.54 



P RENTS 

16 :\1-14 Fl-5 
17 AI-l·l.' ()Ol 

I K. 1- J 4.' . olan V .~r 

\ 9 . - 1 6. F1 -5 

_O. V-J6x603 
~I.V-I .'SolanVajr 
~ 2 FT - 13 ' FT -~ 
21. Fl-l3 x 603 
2~. FI-13 x Solan VaJr 
25. 'el-6 x F -5 

2 ., c1-6 x 603 
27. Scl-6. Solan Vajr 
2R -12x 1-5 
29 .' -12 . 603 
31). S- J 2 x Solan VaJf 
: I. 1 0 1 x FT -5 

32. 101 x 603 
"3. 101 x Solan Vajr 
34. Pepsi-92 . FT-5 

135. Pcpsi-92 x 603 

1

36. Pepsi-92 x olan Vajr 
37. olan Gala x FT-5 
38. Solan Gola x 603 

I 39. SoJan Gala x Solan Vajr 
40. Money Maker x FT-5 

/41. Money Maker x 603 
I 42. Money Maker x olan Vajr 
43. FT-9 x FT-S 
44. FT-9 x 603 

I 45. FT -9 x olan Vajr 

CHECK 
46. Naveen-2000 
SE(d)+ 

CDIl05 

Mean 

83 .33 

76.32 
79.61 

73.00 
76.28 
78.67 
83.08 

75.80 
81.83 

74.50 
79.54 
76.51 
78.08 

83.48 
79.68 

82.42 
78.25 
79.75 
82.23 
75.21 
78.57 
67.69 
75.08 
80.21 

61.75 
75.17 
78.4_ 
85.57 
81.34 
79.58 

89.51 

9.44 
18.59 

Per cent increase or decrease ver 
Better parents Check 

-2.91 

2.69 
8.06 

-14.95 
2.64 
6.79 
-3.20 
1.99 

11.08 

-13.20 
7.02 
3.86 
-9.03 
12.33 
8.16 

-3.97 
2.27 

4.23 
-4.19 
1.33 
6.65 

-21.13 
1.0_ 
8.86 

-28.06· 
1.14 

6.45 
-0. 0 
5.34 
306 

-14.74 
-1 1.06 

-18.44 

-14 .78 

-12.1 J 

-7 .18 

- J 5.32 
-8 .58 

-16 .77 
-11.14 

-14.52 
-12 .77 

-6.74 
-\ 0.9 

-7 .92 

-12.58 

-10.90 

-8.13 
-15 . 6 
-\22_ 

-24. • 
-\6.1-

-10.39 

-31.0 I 
-\6.0_ 

-1 ~.39 

-4.40 
- .11 

-11.09 



r~hlc 7. Ican paf()rmancc of parcnt , eros cs, check and h terotic rc ponsc 
fur whole fruit firmnc \ (glO.503 cm1

) 

I' \RI'J TS Mean 

1.1 . ' .... s 
SI ('X 1053 43 
B r-12 763.33 

., '1-777 1074.67 

17 4 883 .33 
- 26Q4 888.67 

() AI-14 885.33 
I 

V-I 1126.33 7. 
, ~ ,. J -I) 946.67 

9. Scl-6 884.67 

\ 10 .. -12 1133.00 

1 J. 101 1100.67 

1~. P p i-92 1020.67 

I 13 .• olan 10la 892.67 

14. M ne) t-.1nkcr 743.33 

1 15. FT-9 790.00 

I 
I TESTER 

16. Solan Vajr 1081.00 

17. FT-S 1628.67 

18.603 905.33 

CROSSES 
1. SIOUX x FT-5 1331.33 -18.26* -11.3_ 
'") SIOUX x 603 916.67 -12.98* -38.94-

3. IOUXx olan Vajr 1010.00 -6.57* -32. 3-

: 4. B T - I:! x FT -5 1186.67 -_7.14* -~0 . 96 

5. BT-12x603 1004.34 1094* ·J),ll 

6. 8T-12 x olan Vajr 985.33 -8 .85 ". 4 • 
7. T-777 x FT-5 1262.33 -_2.49- "1: . _ • 
8. T-777 x 603 986.33 - .2 ... • - 430 

9. T-777 x olan Vajr \042.00 -3.61 -30.:9· 

10. 1794xFT-5 1604.33 ·1.49 6. 6· 

I I. J 794 x 603 842.00 -7.00 -43 . ... 

12. 1794 x "- Ian 'ajr 1096.67 1,45 

13 . ~6Q4. FJ-5 1242.00 "_ .74 - -17._ • 
14.2694 x 60) 906.67 0.1 
15. 2694 x Solan Vajr 952.67 -II. 



I X Solan Yajr 

Il V-ll.'FI-5 

20. V-I.' 60'" 
_I. V-) x Solan Vajr 

:22. fT-13 x FT-5 
:23. 'T- l3 603 
:24. F'f -13 x alan Yajr 

25 el-tl x FT-5 
26. d-6.· 603 

27 1-6 x , olan Vajr 

28 -) 2 FT-5 

29 S-12 x 603 

"0 .. -12 . Ian V jr 

I. I 01 " FT -5 
3:'. 101 x 603 

1

33 . 101 x Solan Vajr 

34. Pepsi-92 x FT-5 

I 35. Pepsi-92 x 603 

36. Pepsi-92 x olan Vajr 

37. Solan G la x FT--

I 38. olan Gola x 603 
39. Solan Gola x Solan Vajr 

40. Money Maker x FT-5 
41. Money Maker x 603 

42. M ney Maker x Solan Vajr 

43. FT-9 x FT-5 

' 44. FT-9 x 603 

45. FT-9 x olan Vajr 

CHECK 
46. Naveen-2000 

COo I)~ 

Per cent increase or decrea e over 
Mean Better parents heck 

1208.33 

865.00 
950.67 

1350.00 

1006.67 

113733 
13) 0.00 

933.33 

1031.33 

1250.00 

880.00 

986.67 

136000 

1016.67 

1113.33 

1342.00 

973.33 

1053.33 

1316.33 

961.67 

1033.33 

1253 .33 

923.11 

980.00 
1] 63.33 

829.33 

927.00 

t 203.00 

858.00 

945.33 

1501.33 

33.08 

65.13 

-25 81+ 

-4.45 
-12.06* 
-17.11+ 

-1062* 

0.98 
-19.57* 

-1.41 

-4.59 

-2325· 

-2.80 

-8.73 * 
-16.50* 

-10.27· 

-1.74 

-17.60* 

-11.57· 

-4.30 

-19.18* 

-5.78 

-4.49 

-_3.05* 

1.96 

-9.34 

-25 .57 * 

- .73 * 
-14._ -. 

-26.14· 

-5 .23 

-12.5 • 

Nav cn-2000 
-19.52+ 

-4_.3g+ 
-36.68* 
-\ 0.08* 

-32 .95 
-24 .2-· 

-12.74 

-37.83· 
-31.31* 

-16.74* 

-41.39 
- -34 .28* 

-9.41· 

- 2.,,- * 
-_ - .84* 

-10.61 

- 5.17· 
-_ 9 84* 

-1.:.. 2+ 

-'" :.95 
-... 1.17* 

-165 .... • 
- .51 
- 4. _. 

-_2 1* 

-44 • 

-19 .. 

-4 .... 5* 

- 7.0 ... • 



ablc H. 1 an Jl rformancc of p rent t ero. e , check and heterotic re pon~e 
fur fruit length (em) 

I. 

.. f-777 -' . 
~ . 1794 

5. 26 4 
() . AJ-14 

I 
1 7. V-16 

R. J. T-13 
19. d-6 

1 . S-12 
) 1. 10) 

12, Pcpsi-92 
I), Solan Gola 
I~ . Monc) Maker 
15 . Fr-9 

! TESTERS 
16. Solan Vajr 
17. FT-5 
18.603 

CROSSE 
1. SIOUX x FT-5 
2. SIOUX x 603 
3. SIOUX x Solan Vajr 
4. BT-12 x FT-5 , -

BT-12 x 60" ). 

6, BT-12 x Ian Vajr 
17. T-777 x FT-5 
, 8. T-777 x 603 
i 9. T-777 x, olan Vajr 

10.1794 x FT-5 
1 I. 1 794 .' 60:; 
I:!. 17<)4 x alan \ air 

I 13.2694.' FT-5 
14.2694. 603 
15. 2694. olan Vajr 

Mean 

4 51 
5,08 
4.89 
4.95 

4.46 
4.85 
5,11 

4.77 
4.65 

4.54 
4.86 

5.59 

4.76 
2.85 
4.34 

5.32 
4.06 
4.99 

4.48 
4.92 
5.12 
4.97 

5.36 
5.39 

4,47 

4.40 
4.99 

5.14 

4.69 
.16 

4.34 
5.18 
5.45 

Per cent incn.:ase or decrens 0 er 
Better parents Check 

avecn-2000 

-0.67 -23 .94· 
-1,40 -16.4 7 
-3.76 -13 .07 
-2.17 -15.6_ • 
5.51 -9. 

1. ... - .4 

- . 59 -24 .11 
-11.82 -:!5 '1 • 
-620 
3. 4 -I ~ . 

- .01 -_0.: • 
-3.01 -1_. ~ • 
-.... 70 

,. -- -
3.81 -1- . -



TS Mean 

--------------------4-~------+_----------~----

1-14 . ) n 
IS AI-14 x (Ian i.lJr 

19. \-1) - }·1-
I) \' -10 .' )(b 

_I. \-\Il . Sol~n aIr 

~~ . rl-1~ I'T-5 
_~. r 1 -I ... x 603 
~4. F 1-13 x olan Vajr 
, - 1:1-6 x FT-5 
I ;~). Scl-6 x 603 

27. Sel-6 x Solan Vajr 

:!8 -12x T-5 
_9. S-12 x 603 
"'0 -12 ,'. olan Vajr 

J 1. \ 0 1 x FT -5 
32 . \ I . 603 
r. 101 x olnn Vajr 
34. Pepsi-9:! . FT-5 

I 35. Pepsi-92 . 603 

36. Pepsi-92 x Solan Vajr 

37. Solan Gola x FT-5 
38. Solan Gola x 603 

I 39. Solan Gola x Solan Vajr 
40. Money Maker x FT-5 

141 . Money Maker x 6 3 

1

42. Money Maker x Solan Vajr 
43 . FT-9 x FT-5 
44. FT-9 x 603 
45. FT-9 x olan Vajr 

CHECK 

CDons 

4.95 

4.83 
5.11 
5.41 
5.12 
4.07 
5.35 
4.74 
5.23 
4.96 

5.28 
4.77 

4.53 

5.07 
4.98 

4.81 
4.82 
5.19 
4.74 

5.26 
4.44 

4.88 
5.54 
5.20 

4.60 

5.01 
4.44 

4.12 

4.48 
4.62 

5.89 

O. 6 
0.71 

2.06 
-3 .21 
-3 .95 
5.87 

0.20 
-23.50· 
12.16 
-5.01 
-1.70 
6.44 
5.81 

-10.34 
-0.22 

1.60 
-6.39 

-1.02 
-3.41 
-2.44 

-15.St· 
-6.24 

-_0.86* 

2.31 
11.0~ 

-.... 26 

13.30 

0040 
-16.54-

-5.07 
-10.22 
-13 .16 

-15 C)o* 

-18 .00 
-13.24* 

-8.15 

-13.07* 
- 0.90* 

-9.1 

-19.52· 
-11 21 
-15.79* 

-10.36 
-19. "," 

-2309 
-13 .92-

-15.4: 
-1 4· 
-I .17· 

-11. 8 
-19. :2 
-10.70 
-24.6:!* 
-17.15-

-5.94 
-11.71 
-21.90· 
-14.94· 
-_4 2 
- 005-

-#03 . 4 
-... 1.: .. 



1 ahl 'l. M(sn p('rformanc of parent. , cro eSt check and h ter tic rc pon e 
for fruit breadth (em) 

B 1-1 2 
, '1-777 

~ . 17q4 

5. 2 94 
6 . 1-14 
7. V·16 
8. FT-13 
9. ~ el-6 

\0. -\ 2 
11. 101 
\ 2. Pep ·j-92 

1 J . alan Gola 
I 14. Money Maker 

15. FT-9 

TE TERS 
'I ) 6. alan Vajr 

17. FT-5 
I 

1 18. 603 

CROSSE 
I. SIO X x FT-5 

') SIOUX x 603 

I
' 3. SIOUX x alan Vajr 

.... B T - I 2 x FT -5 
5. B T -1 2 x 603 
6. BT-12xSolanVajr 

i 7. T -777 x FT -5 
8. T-777 x 603 
9 .. T-777 x olan Vajr 
10. 1794 x FT-5 

I I. I 794 x 603 
I 12. J 7<)4 x Sdan V~jr 

13.2694 FT-5 

14.2694 x 603 
15. 2694 x olan Vajr 

Mean 

5.21 
4.59 

4 99 

5.38 
4.39 

5.54 
5.83 

5.78 

5.42 
S.10 
4.55 

5.63 

4.77 
3.57 

5.68 

5.83 

4.92 
5.48 

5.13 
5.30 

5.60 
4.78 

5.49 
5.37 

4.83 
5.68 

5.47 

5.82 
5.51 
5.74 

5.76 

5.51 
5.63 

-1 .54 
-3 .28 
-3 .95 

-2 .85 

0.18 
-7.89 

-1 83 
3. -

-6.17 

0.55 

-154 
17.07 -

O. 5 
-3.43 

Check 
Naveen-2000 

- .1 
-2.0 
3 51 

-11 65 

1.4 
-0.74 

-10.7_ 
4.99 

1. 11 

I. 5 
-_ 42 

I. . 

)ntd .... 



I) REI "I S 

18 AI-14,. Sol n V.ir 
19. V-I() x I· 1"-5 

21l V -16 ~ 60) 

~ 1. V - '( . S Ian V j r 
1_2. 1'[-13:< T-5 
~3.F·I-)3 603 
24. '1-13.· Sclan Vajr 
25. ~ d-6 x FT-5 

26. c1-6 x 603 

27. Sel-6 x .. alan Vajr 
:: .. -\2 x Fl-5 
_'1 .. '-12. 603 
30. -1_ x S )Ian Vajr 

3 J. 101 x FT-5 
32.IOlx603 
33. 101 x Solan Vajr 
34. Pepsi-92 x FT-5 

35. Pep i-92 x 603 

36. Pepsi-92 x 'alan Vajr 
37. alan G la x FT-5 

I 38. Solan Gala x 603 
I 39. alan Gala x Salan Vajr 
I 

40. Money Maker x FT-S 

I 4 I. Money laker x 60 
42. M ncy Maker x alan Vajr 
4". FT-9 x FT-S 
44. FT-l) . 603 

4:. FT-9 x SIan Vajr 

CHECK 
46. Naveen-20 0 

SE{d)~ 

I CDno~ 

Mean 

5.12 
5.31 
5.51 
540 
5.42 
4.83 
5 81 
5.23 

5.02 

4.92 
5.52 
5.2'\ 
4.90 
4.60 
4.20 
4.52 

4.59 

4.92 

4.37 

5.10 

5.19 
4.71 

5.12 
4.92 

4.82 

5.06 
4.78 
5.09 

4.84 
5.19 

5.41 
O. 5 

0.69 

Per cent increase or dccrc:.l$c ov~r 
Belter parents ht:ck 

Naveen-2000 
-7.58 -5.54 
-450 

-5.49 
-7.38 
-7.20 

-17.15· 
0.35 

-9.67 
-13 89· 

-9.22 
0.73 

-9.95 
-3.92 

-16.06· 
-27.96-

-8.13 
-16.24· 

-15.61· 
-22.38· 

-9.41 

-10.98 
-4.27 

-6.57 

-1 61· 
-2.0 

-7.66 
-I .0) 

-10.39 
-14.79· 

-10. 

-1.85 
1. 5 

-0.\ ~ 

.\8 
-10.72 

7.39 

-3.32 
-7 .2 ) 
-9.06 
,,-.03 

-2.96 
-943 

-\4 .9 .. 

-2_ 7· 

-16.45· 
-15.16· 

-9.05 

-\9.2 ... • 

-5 .73 

-4 07 
-l.... . 4· 

-: 3 
- .0 

- I .91 
- 4 

-11.65 
- 91 

-1054 
-4.0 



I hie 10. 1ean performanc of parent., ero e, check and heterotic rc ' (l nc 
for peri arp thicknes (mm) 

I. 1 {J,' 

B I -\ ~ 
r -777 

1794 
- 26 4 

1-14 

7. V-16 
R .. r-13 
9. cl-6 

10 -12 
II. 101 
12. Pepsi-92 

''' . olan ala 
I·t M ney Maker 
15. 1-9 

TESTERS 
I 16. alan Vajr 

I 17. FT-5 
1 18.603 
I 
! CROSSES 

'I I. SIO X x FT-5 
2. SIOUX x 603 

I 3. SIOUX x Solan Vajr 
I -l. B T - 1 2 x FT -5 

"

65 .. BT-12x603 
BT-12 x alan Vajr 

7. T-777 x FT-5 
R T-777 .· 603 

9 . T-777 x Solan Vajr 

1

,0. J794. · Fr-5 
11. 1794 x 60 
12. 1794 x olan Vajr 

I 

113. 2694 x FT-5 
14.2694 60" 

Mean 

5.62 
5.25 
5.86 
5.19 
5.00 

5.01 
4.99 
6.03 
5.22 
5.61 
6.22 

6.47 
4.90 
2.88 
5.53 

6.53 
6.70 
5.68 

6.85 
6.56 
6.79 
6.7 
6.71 
6.59 
6.24 
6,00 

6.\3 
6.91 
6._0 

6.1 
603 

6.22 
.70 

Per cent increase or decrease 0\ cr 
Better parents Check 

Naveen-2000 

2 _4 - .42 

15.49 -12.30 
3.98 -9._2 
1.19 -9. 6 

1 .} 3 -\ 0._ 
0.92 -11.90 

-6 -\ 

.. . 9 -I 
-6.1 -1 

3.1 
Q.15 -1 • 

-567 -1 
-10.00 -\ .J9 

9. I • 
_. f -1 



Per cent increase or decrease over 
PAl{ .. N . Mean Better parents Check 

lo. AI-14. I'T-S 7.13 6.42 
17 J-14 . 601 6.54 15.14 -12.57 
1 N AI-) 4 . Solan Yair 5.47 -16.23 -26.87* 
1l1. -16. I·'r -5 6.35 -5 .22 -15.11 
_II. V-I J . (JOl 6.93 22.01* -7 35 
21. V-Itl " Sulan Vajr 6.83 4.59 -8.69 ,., I· f-I 3 I-T-5 7.12 6.27 -4.81 
_J. FT-13 x 603 4.72 -21.72* -36.90* 
24. F 1-13 x Solan Vajr 7.40 13.32 -1 .07 
25 . Scl-6 x FT-5 5.89 -12.09 -21.26* 
26 .. e1-6 x 3 6.98 22.89* - .6 
27 . Sel-6 x nlan Vajr 6.02 -7.81 -19.52· 
28.-12.'FT-5 6.50 -2.99 -13. to 
29. '- 12 x 603 5.62 -1.06 -_487'" 
30. S-12 .r Solan Vajr 5.76 -11.79 -23 .00· 

I 3 1. I 0 I x fT -5 4.86 -27.46* - 5.03· 
12. 101 x 603 6.28 0.96 -16. 4 
33.101 x alan Vajr 6.02 -7 .81 -19.52* 

I ~4. Pep i- :2. ' FT-5 6.89 2.84 -12 ._9 
I 15. Pep i-92 .' 603 7.) 9 11.13 

36. Pep i-92 : Solan Vajr 5.59 -14.40 • 
I 

olan Gala x FT-S 6.04 -9.85 37. -19 .... 5· 
I 38. Solan Go1a x 603 5.98 5.28 

/3 9. Solan Gala Ian Vajr 5.38 -17.61 
40. Money Maker x FT-5 5.67 -15.37 -~4 ... • 

I 41. Money Maker x 603 6.80 19.7_ -9.0 
42. M nev Maker x alan aJr 4.9\ -24.81 · -34.36 

! -
143. FT-9 x FT-5 5.82 -13.13 -_2.19 

44. FT-9 x 603 5.75 1.23 -_3.1:· 
I 
: 4 -. FT-9 x Solan Vajr 5.76 -11. 79 -:~_ 10· 
I 

(,HEel\: 
46. Naveen-2000 7.4 -

.~ F.(d)_ 0.59 

CDno~ 1.16 



ble 11. I 1c n perform nc of parent , cro . (' , check and heterotic re. pon e 
for numb r of locul ! pcr fruit 

Per cent increase or decrease over 
I) REI TS Mean Better parents Check 

SI( U ' 4.15 

B 1-12 3.68 

1-777 4.80 

~ . 17!)~ 3.27 
- 26{)4 3.07 

) . AI-14 4.53 

V-I 4.00 

FT-13 3.57 
. cl- 3.87 

10 . .'-12 3.33 

11. 101 3.11 

, 12 . Pcpsi-9~ 3.47 

13. Solan Gol 3.80 

1 14. Money Maker 3.41 

1 15. FT-9 3.47 

I TE 'TER 
16. Solan Vajr 3.73 

17.Ff-5 3.28 

18.603 3.47 

I CROSSES 
1. SIOUX x FT-5 3.20 -27.77· -7 : 1 I, SIOUX x 603 3.30 -20.4 -4 .62 I ~. 

IOUX x olan Vajr 4.13 -0.48 19 I _. 
4. BT-l~ x FT-5 3.80 3._ .. 
5. BT-12x603 3.67 -0.27 6.07 
6. BT-12 x Solan Vajr 3.47 -6.9 .29 

1
7

. T-777 x FT-5 3.75 -21. • 
8. T-777 x 603 4.00 -16.67 L . I 
9. T-777 .' olan V .ir 3.47 -2 . I· 029 

10. 1794 x FT-5 4.53 
., 

• J I 
II. 1794 x 603 4.30 :: .92· 
12. 1794 x ~olan Vajr 3.77 1.07 . ( (: 

13. 2694 x FT-5 3.60 9.7 4. 

J 4. 2694 x 603 3.93 1 - 1 .5 . 4.-

15.2694 3JT 3.94 5. 
ntd ... 



PARE TS 

olan Vajr 

1 9. - \ 6. r··I-

_ I. V -16 . S Ian V, ir 

~ .2 . T·J - IJ F --
2" . F - 13 .. 603 
24. ,·T- \'" '. )Inn Vajr 

25. S 1-6 x F' -5 

26. el-6 x 603 

27 . .'cl-6 x SoJan Vajr 
" 0 S 1 'J r:'I-I -('I •• - -. -) 

! ~9 '- 12 x 603 
1 30. -12 . Ian Vajr 

~ I. 101 .' Fl -5 

"'2. 1 1 x 603 

33. 101 x Solan Vajr 
"'4 . Pepsi-92 x FT-S 
1:. Pepsi-92 x 603 

6. Pepsi-92. olan Vajr 
I 

"'7. Solan Gola x FT-5 

I "'8. olan G la x 603 

I "9. alan Gala x Solan Vajr 

140. Money Maker x FT-5 

I 
41. Money Maker x 603 

142. Money Maker x Solan 
Vajr 

I 43. FT-9 x FT-S 

144. FT-9 x 603 

,45. FT-9 x alan Vajr 

I 

, CHECK 

Mean 

3.67 

3.98 
4.27 

3.93 

3.53 
3.87 

3.85 
3.67 
5.07 
4.10 

4.03 

3.87 

4.27 

3.94 

4.47 

3.40 

3.83 

3.80 

3.48 

4.93 

3.78 

4.33 

3.88 

3.98 

3.35 

3.63 

3.27 

3.79 

3.76 

3.98 

46. Naveen-2 00 3.46 

Per cent increase or decrca ever 
Better parents heck 

-\8 .98 
-12 14 

-5.74 

-1.75 

-1l.7 

-325 
7.84 

2. 0 
35.92· 

5.94 

4.13 

0.00 

28.23· 

13 .54 

19.84 

3.66 

10.37 
1.88 
0.29 

42.07-

\.34 
13.95 

2.11 
~ .74 

-2.33 

4.61 

-1-.33 

9 .... 2 
.36 

6.70 

Naveen-2000 
607 

15.03 
2341 

13.58 
2.0 _ 

1 1.l~-

11 :27 
6.07 

46.53* 
18 .50 
16.47 
11 .85 
23.41 

1 .87 
_9 19· 

-1.73 

10.69 
9.8" 

O. 7 
42A9* 

9 _-
_ - 14 

1_.14 

1 - 0 

-"' .1 

4 91 

-549 

.. 4 

.6 
1 '\. 3 

SE(d)± 0.46 , -~~---------------+----------~----------4-----------~ 
CDfllI~ 0.91 



".1.11 Sa 01 nd car. izc (mOl) 

he line Pcp i 9 .. rcc rdcd ma'imum stem end scar size (11 S5 mm) and 

111Inimunl was I und in lin M ney Maker (6.70 mm). The testers olan Vajr, F -5 

and 601 had 9.90 mm. 8.79 mm and 9.24 mm stem end scar size, respectively. 

,\mongsl F,' the tern end scar ize ranged from 7.08 mm (101 x 603) to 12 .91 mm 

(n I -12 x fl-t') . Minimum stem nd car size was observed in 101 x 603 which ...... as 

tali ·tic.ll), at p. r with fourteen eros. combinations. 

The hctero is over better parent ranged from -27.84 (V -16 x olan Vajr) to 

"J.BI (8T-12 x FT-5) per cent. Out of fourty-five h brids only ele en \\er~ Ie In 

Slc.:m ~nd scar ize when compared with hybrid Naveen- 2000 (9.01 mm). 

".1.12 Total oluble solids (T ) 

Total soluble contents for lines ranged from 3.27 (2694) to 4.43 (Sel-6). rht! 

testers olan Vajr. FT-5 and 603 had 4.37, 4.25 and 4.03°B total soluble solids. 

respectively. In F 1 's the total soluble solid ranged from 3.53 to 5.83°B. 

The heterobeltiotic effects ranged from -17.33 to 44.67 per cent in 1794 . FT­

Sand Al-14. 603 cross combinations respectively. Out of thirty i. cros es \ hi h 

exhibited higher soluble solids 0 er Naveen-2000, only three \ ere stati tically 

superior to it. Maximum increase over Naveen-2000 was to the tune of 37.83 AI-14 

603) per cent. 

".1.13 Plant height (em) 

Lot of variation for plant height among lines was observed. The pi nt height 

for lines ranged from 58.33 to 134.33 em. It being highest in BT-L and 10\ t il 

-12. The plant height in testers was 122.:!O, 170.00 and 47.43 em in olan \'ajr. Fl· . 

and 603. respectively. Among t the hybrids the highc t plant height \' r corded in 

the cross of el-6 x FT-5 (199.33 em). 

The heterobcltiotic effects of plant height ranged fr m _.7' t • P r l:enl, 

being lowest in the ero S ofT-777. FT-5 and highe~t in the cr . FT-L 

'1 he majority of F, s indicated ignificant po ithe heten i er bctter par nl or 

48 



.j . 1.1 

II 

~ .2 

m lh 

tr m ~ I. 

d ir m - • .4.0 

I nt h hl il 

1-14 1 j 

n r n ·u r m 

tanV .. ' r, 

1 Vajr ((1 

~ p r tnt. one 

nl 

th h. briu l mbin,ui Ish \\l:d 

of th hybrid 

. BILl r 

Th f ener 1 c mbining ability of the p rent (lines and testers 

nd p cific mbinin bilit e fects of their crosse for different traits of t mato 

under tud: re pre enlt.: in the Tables 16-17 and described as under: 

".2.1 0 v to first flo" ring 

The varian e due to gen ral combining ability and specific combining ability 
,. ~ 

\\a ignific3m ppc:ndi. -lJ. The component due to o-g bemg more than O-S 

!Odic t d the prepon erance of additive genetic effect for the trait. 

he line 101 and -12 were good general combiners as they exhibited the 

ignificant gca estimates with negative values. The line Fr-l3 (-1.17). Pepsi-92 

1- .7 ). V-16 (-0.5 ) were the medium general combiners for the trait. The tester 

Ian ajr had (-0.38 go d and FT-5 and 603 had the poor general combining ability 

e timale for early flowering. Amongst Fa's the cross S-12 x Solan Vajr showed the 

'ignificant negati e pecific combining ability effects. The highest negative sea 

t: If cts were recorded in the eros S-12 x Solan Vajr (-2.15) followed by Solan Gola x 

Ian Vajr (-1.86), which involved good x good and poor x good general comhiners. 

r\; clivcly. 
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I' hi 12. te n perr()rrnanc~ of parents, eros. e , check and heterotic rc p n"iC 
for tem end ~ear ac (mm) 

I' R ~I TS 

Ii J -l.. 

'T -777 
17 .t 

. 2694 
h . A\·14 
7. V-16 

8. FT-) ~ 

9. ScI-6 
10 ' -12 

I 11 101 
11_. Pepsi-92 

J J . olan Gola 
1.t. Money Maker 
15 . FT-9 

TESTERS 
16. Solan Vajr 
17 . FT-5 

1 18 . 603 

I I CROSSES 

I
I. SIOUX x FT-5 
2. IOUX x 603 

1

3. SIOUX x olan Vajr 
.t . 8 T - 1 2 x FT -5 

15. 8T-12.603 
16. BT-12x lanVajr 

17. T-777 x FT-5 

18. T-777 x 603 ,. 

1

9. 1-777 x. Ian \ aJT 

1 .1794 x FT-5 
I 11. 1794 x 603 
I I~ . 1794 x • olun Vajr 
I Il . 2694 .' FT-5 
I 

Mean 

10.06 
9.85 

10. 12 
11 .33 
8.17 
8.63 

10.20 
8.59 
7.75 
7.67 
7.13 

11.55 
8.34 
6.70 

10.67 

9.90 
8.79 
9.24 

10.01 

9.22 
12.39 
12.91 
11.80 
12.66 
9.95 

10.11 
.0 

10.55 
10.87 
12. 6 
1004_ 

Per c nt increase or decrease over 
Better parent Check 

Navcen-2000 

-0.50 11. 10 

-8.35 '\ 

23 .16· -"7.51 · 

.81 43._ C) 

19.80 
., 

. 7* -
... . 5". 40.51 

-1.6 lOA 

-0.10 12._1 
-10.2 O . 

- . 8 1 . 0 
-4.06 
11. 4 4( .-1 

I .54 15. 5 
, 14.2694 x 603 
1 15. 2694 .' olan_Va~_r ___ --'-_ ___ --'-_ ___ ~ _ __'__ __ 

9.91 . 5 
12. 27. • 



IJARE T' 

I 7, I 1- I 4 ." 603 
I H. 1-14: , olan Vajr 
I c). V-I :F'l-S 
:!(). V -16 x 603 

_I. -16 .' olanVajr 
2:!. 1, 1-13 .. FT-S 
23. F I -I x 60~ 
_4 f- 1'-11. )Ian Vajr 
~5 eJ-b .. FT-5 
:!6. 'el-6 x 603 

27. el-6 x Ian Vajr 
28. -1 2 x FT -5 
29. S-12.· 603 

30. -12 x alan Vajr 
I 3 1. I 0 I x FT -5 
' 12.101.03 

, 33 101 x alan Vajr 
"'4. Pep i-92 x FT-5 

"5. Pepsi-92 x 60" 
36. Pepsi-92 x Solan Vajr 
37. alan Gala x FT-5 

I 
38. SIan Oola x 60" 
39. alan Gala x Solan Vajr 

I 
~O. Money Maker x FT-5 

4 I. Money Maker x 603 

42. Money Maker x alan Vajr 
43. FT-9 x FT-5 
4~. FT -9 x 603 
~5. FT-9 x alan Vajr 

HECK 

Mean 

9.55 S 65 
10.26 
11.69 
11.36 

10.02 
7.36 

11.00 
8.62 

11.56 
11 .54 
11.87 

12.65 
8.86 

9.44 
9.84 
7.32 
7.08 
8.21 

10.02 

9.14 
9.72 
9.92 
9.04 
9.35 
7.24 

8.42 

8.93 
8.25 
8.29 

1 1.05 

9.01 

I.D 
'1 , 

11.04 
18.08 
11.37 

-1.76 
-27.84· 

25.14 
-6.71 

16.77 
) 1.29* 
28.46· 
27.7S· 

0.80 

2.16 
-0.61 

-16.72 
-23.38 

-17.07 
-13.25 

-20.87 

-15.84 
12.86 

-2.16 
-5 .56 

-17.6 

-8.87 

-9. 0 
-22.68 

-22.31 
3.5 

13 .87 
29.74* 
26.82* 

11 .21 
-IS.31 
22.07 
-4.33 

2830· 
2S.0S+ 
31.74· 

40.40· 
-1 .66 

4.77 
9.21 

-1 76 
-21.4_ 

- . 8 
1 1.21 

1.44 
7. 

10. 10 

O. 
.77 

-19.64 

-6. 5 
-0. 
- .44 

- 99 
~:::! 64 

('Do o~ ~_~ ____ ~ __________ -L _________ L __________ ~ __________ ~ 



I ahle I]. Mean pcrforrnlln~c of parent , ero c, check and heterotic rC!ipt)ll. c 
for tntal oluhlt! oUd. to) 

Mean 

4.13 
I T-12 4.00 
1-777 4.17 
1794 4.27 

- :!694 3.27 
() ;\\-14 3.53 

7 V-16 4.23 
f-l-13 4.07 

S 1-6 4.43 

I -1 :! 4.33 

I 1. I I 4.13 

12. Pepsi-92 3.87 

13 . Ian Gola 4. t 5 

14. Money Maker 3.57 
I -. FT-9 4.30 

TESTERS 

116 . .. olan Vajr 4.37 

17. r-T-5 4.25 

I 18. 6 3 4.03 
I 

I CROSSES 
1. SIOUX x FT-5 4.25 0.00 0.47 
I IOUX x 603 4.07 -I 45 -3.7 

I :. SIOUX x olan Vajr 4.29 -1.83 1.4~ 

4. BT-12 x FT-5 4.3 1 1 41 l. 9 

I 5. BT-12 x 60 4.05 O. 0 4 ._0 

6. BT-12 x olan Vajr 4.47 5 1 5. 
7. T-777 x FT-5 4.40 5.5_ .0 .. 

R. T-777 x 603 4.05 -2. 8 -4 . ~ 

9. T-777 x Solan Vajr 4.50 2.97 

1 10.1794 x FT-5 3.53 -17 .. 3 -1 .5. 

I 1 I. 1 794 x 603 4.10 -3 .98 - .0 

11. 1794 x oJan Vajr 4.65 6.41 9.93 

13. _694 x FT-5 3.97 -6.59 - .15 

14. :!694 x 603 3. 0 -5 .71 

15 . 1694 x Solan V.ljr 4.8 O.~ 1 



I . A 1- I 4 x S () I n V j r 
1'1. V -I ) . FT -5 

~() . V -\ 1 X 6 
2 I. V - \ b x. I an a j r 
22. F 1- 13 x 1"1·5 
23. F 1- J3 : 601 
_·t FT-l' . SIan Vajr 
25 cl-6 ' f -I·5 
2b Scl-6 603 
27 Sel-6 x olan Vajr 
2 . S-12 x FT-5 
29 .. -12 x GO] 
"0. S-12 . lanVajr 
31 . I01xrr-5 
J2. 101 '{ 3 

! :n . 101 .- olan Vajr 

I 34. Pepsi-92 x FT-5 
35 . Pep i-92 x 603 

1 "6. Pepsi-92 x olan Vajr 
137. Solan Gala x FT-5 
I 38. Solan G la x 603 
I 39. olan Gola x alan Vajr 
I 
, 40. Money Maker x FT-5 

41 . Money Maker x 603 
41. Money r-.1aker x olan 

I Vajr 

1

4", FT-9 x FT-5 

I 44. FT-9 x 603 

i 45. FT-9 x Ian Vajr 

CHECK 

Pcr ccnt incrc~ e or deer as\! over 
Mean Beller parents Cht!ck 

4.92 

5.83 

4.87 
5.10 
4.88 
523 
4.62 

4.75 
4.89 
4.80 
4.99 
4.46 
4.73 
4.26 

4.77 
4.63 
3.87 
4.76 

4.44 
4.18 
4.58 
4.56 

4.28 
4.68 

4.64 

4.27 

4.70 

4.42 

4.26 
4.60 

4.23 

0.39 

0.77 

15.76 
44.67· 
11.44 
20.00· 
15.37 

1968* 
8.71 

16.71 
11 .90 
83S 

12.64 
0.68 

9.24 
-1 .62 
9.1 S 
8.94 

-6.30 

8.9~ 

4.47 
3.72 
4.81 
7.29 
3.1 
7.09 
9.18 
5.96 
7.55 

2.79 
-0.90 
5 . ~ 

Naveen-2000 
16.31 
7.83· 

15. 13 
20.57* 
I: .37 

23.64· 
9.22 

12.29 
1560 

13 .48 
17.97 

5,44 

11 .82 
0.71 

1 ... . 77 
.46 

- .51 
12.53 
4 

-1.1 

.... 7 

. 0 

1. 1 
10. 4 

9 9 
O. -

11. 11 

..t,49 

1 
. 5 



ahlc t~. 1~ n performance of parent, eros c. heek and het r tic respon c 
for pi nf h ight (em) 

lS 

01-12 
T-777 
1794 

- 2694 

AI-14 
\' -16 

f f-13 

9. Scl-n 
III '-I:! 

11 I 1 
I:!. Pepsi-92 

13 alan I 
14. Mont..:)" Mnk r 
15. FT-9 

TESTERS 
16. Solan Vajr 
17. FT-5 
18.603 

CRO . E 

It. 
1 2. 
I ... 

J. 

14. 

IOUX x FT-5 
IOUX x 603 
(OUX 'alan Vajr 

BT-12 x FT-5 

1-' BT-12.'603 
6. 8T-12 x ' 1 n Vajr 
7. T-777.· FT-5 

I R. T-777. 603 . 

1

9. T-777.. Ian V~lr 
10.1794 x FT-5 

I I 1. I 794. 60'" 
I::!. 1794 x Ian aJr 
13.2694 x FT-S 
14. 2694 x 603 

Mean 

121.67 
134.33 
97.00 

112.00 

98.20 
112.67 
96.80 

113.92 

118.33 
5833 
75. 0 
59.00 

128.13 
113.53 
85.80 

122.20 

170.00 
47.43 

176.67 
131.67 
127.07 
180.00 
151.67 
]4 80 

174 7 
105. 0 
127.&0 

176.33 

139.3' 

158.0 
1 1.67 
1-5.0 
155.07 

3.92 

8.2-.. 
3.99 

5.88 
12.91 

.54 
;. 75 
.~5 

4.5 

3. 2 
6.4.40 
_9.30· 

6. 0 

avcen-2000 

-0.9 
-_ .16 

--
0.94 

-14 : 

-I ' .. ..4. 

-1.1-
-_I 

-11. ) 

l. 



_I. -16x o)anVa' r 
22 . F 1 -13 x ). 'J -5 
~J . )'1-13 x 603 
24 . f· -13 . . nlan Vajr 
25 Sd-6 x (·1-5 

~6 . . ct- x 01 
27. cl-6 x. Ian Vajr 
28. , -12 .' Fl -5 

29. S-12 3 
"'0. -12. olan Vajr 
3 I. 1 0 1 x FT -5 
"2. ) 01 x 603 
33. 101 x Solan Vajr 
., 4. Pepsi-92 x FT-5 

135. Pcpsi-92 x 60 

I 
36. Pepsi-92 x olan Vajr 
37. alan Gala x FT-S 
38. alan Gala x 03 
39. alan Gala x alan Vajr 
40. Maney Maker x FT-S 

I 41. Maney Maker x 603 
42. Money Maker. olan 

Vajr 
43. FT-9 x FT-5 

144. FT-9 x 603 
145. FT-9x olan Vajr 
I 

I HECK 

46. Naveen-:!OOO 
. E(d):: 

CDI)II~ 

Per cent increase or decrease over 
Mean B Her parents Check 

187.36 
153.33 
148.67 
189.33 
130.00 
162.00 
190.00 
135.33 
169.67 
199.33 
138.33 
167.61 
192.67 
69.33 

155.67 
195.33 
91.57 

142.67 
193.67 
75.00 

136.87 
188.53 
135.87 
141.3 
189.67 
124.67 
138.67 

188.33 
100.67 
1_5.60 

178.33 
15.26 
30.05 

10.21 
36.08* 
21.66 
11.37 
34.30· 
3257· 
11.76 
18.79 
38.85· 
17.25 
16.90 
37.16 
13.34 
18.86 
27.39+ 
14.90 
22.09 
16.75 
13.92 
27.71 

12.00 
10.90 
6.04 

10.30 
11. -7 

9.81 
13.4 

10.7 
17.33 
2.78 

Naveen-2000 
S 06 

-14. 2 
-16.63 

6.17 
-27 .10· 

-9.16 
6.54 

-4 86 
-5 .05 
11.78 

-22.43· 
-6 .01 
8. 4 

-61.12· 
-12.71 

9.53 
-48.65* 
-2000 

8.60 
--7.94 

5. 
, 

-_0 -

6.3 
- 0.09 

561 
-4., 5: 
-_9. 



I hit, I~, Mean perform:lOcc of p rent·, cr c check and heterotic re p n. c 
fur han't' t duratinn (d }"i) 

Per cent increase or de rease over 
Mean Better parents Check 

~~ ____________ ~ __ ' _________ -4 __________ ~~N~av~cen_-2_0_0 

x 
"\ [H -I~ 

-777 

4. 1794 

2644 
:\1-14 

7 V-IG 

X. F J - I'" 
I) • d-D 

10. S-I} 

I 1 1. 1 1 
12 Pep. i-92 

I'" . olan G la 

14. Money Maker 
I - . FT-9 

I 

I 
f TE TERS 

1

16. olan Vajr 

17. FT-S 

18.603 

. CRO E. 
I. SIOUX x FT--

'"I . [ X x 6 3 -' I ., 
SIO Xx olan Vajr I J. 

; ·t BT-12 x fT-5 

5. BT-l2 x 603 

16. ST-l2 x Solan Vajr 

1 7. T-777 x FT-S 

T-777 x 603 

4. f-777x lanVajr 
I • 

I J O. 1794 . FT-5 

11 I. 1794 x 603 

I 12. 1794 x Ian V~jr 
• 13. 2694 x FT --

14.2694 x 603 
15. 2694 x Solan 3.1r 

• 

37.00 

31 .00 

34.67 

36.33 

37.33 

42.33 

40 .00 

36.00 

41.33 

4233 
39.67 

40.33 

42.00 

34.67 

33.33 

41.67 

34.00 

37.20 

34.05 

36.00 

36.33 
32.33 

34.10 

36.00 

3S.00 

38.00 

S.10 

3 00 

36.10 

38.33 

3:.:W 
36.30 

39.33 

-7.9 

-3 ._3 

-12 .8\ 
-4.91 

- .33 

-13.61 
.9-

.... 15 
-I: 77 

- .0) 

-_ .71 
-_ .76 

-5. 1 

-_6':- I 
-_2. O· 

-_1 5 • 
-"0 __ • 



(0) 

I . AJ-14 . Solan Vajr 
19. -Ill , "f-5 
2J.V-16 . 03 
2I.V-J ol:lnVa;r 
,., FI-11:f--5 

~3, .'J -13 .. 603 

:'-L J·T-13 .. Solan 3Jr 

25 . . 'd- "T-5 
.2 ,SI:I-6 . nO) 

27 .'cl-6 . Solan Vajr 

2R '-12xrT-5 
2(). S-Il >.. 603 

30. -12 x . olan Vajr 
~ J. I 0 I . FT -5 

I 32. 1 0 I x 603 
: 3. I I x Ian Vajr 

34. Pepsi-92 x FT-5 

I 35. Pepsi-92. 603 

I 
36. Pep i-92 x Solan Vajr 

~7. SoJan Gola x FT-5 

138. Solan G la x 603 
39. olan Gola x lan Vajr 

oW. ~'lone) Mak r x FT-5 

41. Money Maker x 

42. Money Mak r x Solan Vajr 

43. FT-9 x FT-5 

44. FT-9 x 603 

45. FT-9 x Solan Vajr 

CHE K 

CDo,,5 

Mean 

38.33 

3667 
41 .67 

6.05 

3767 
37.33 
35,10 

35.33 

3834 

37.34 
37.67 

40.67 
35.30 

34.33 
40.00 

35.33 

33.67 

39.00 

35.40 

35.67 

39.33 

37.10 

36.67 

38.35 

38.68 

38.69 
35.08 
35.33 

36.33 

37.67 

46.33 
3.17 

6.24 

Per cent increase 
Better parents 

-9.45 

-1 37 
-1 .56 
-9.88 

-5.83 

-10.42 

-2.50 

-5 .03 

-799 

-965 

-8.86 

-2.40 
-16.61-

-I .90· 

-5.50 

-10.94 

-15.12 

-6.41 
-1_.2_ 

-11.55 
-5.6_ 

-11.67 

-1_.69 

- .69 

11 5 

4 .01 

-1581· 
.... 87 

-_ 34 

-9.60 

Na\cen-2000 
-17.27* 
-20.8 -

-10.06 

-22.19 
-18 .69· 

-19.4 • 
-24 .24· 
-23 74~ 

-17 .25· 
-1 .40· 
-18.69 

-1222 

-_3 81* 

-25 . ) 

-I 6 
-23 .74· 
-_7 33· 

-15 .82 

-2 .59· 

-::~3 00· 

-, .11 
-19.92· 

-I 22 
-I b : ,. 

-164Q 

-24._ 



r.hll' Itt. ",timatinn of gl'l!l'rlll cOlllhillillJ! Ithiht~ dfl:cc, of parl'nt, for (lIffl'n:1I1 l'hilnH'll'r, in 101l1alll . 

PUt'nt .. 

Lint'~ 

Siou, 

BT-I:? 

T-7 

1111 

2694 

AI-14 

V-I 

FT-I 

5el-

S-12 

101 

Pepsi 92 

SolanGol 

-----... -~ 

Oa)s to 
fi ('Sf 

noweJ'ing 

-0. 1 :? 

1.33 

-0 .01 

0 .88 

-0.27 

1.14 

-0.50 

-1.17 

0 .33 

-2.34' 

-2.58' 

-0.18 

1.37 

0.77 
1.96' 

-0.38 

0 ,34 

0 .04 

0 ,18 

0 ,29 

No. of No.of 
fJ'uits/ fruits 
cluster /plant 

-029- -2.07-

-0 19 -0.29 

-0.02 -025 

-0 .34- 3.27-

-0.33 - -0 .62 

0 .2 1· -078 

-0. 10 -1.40-

0.36' -0.77 

-013 -1.18-

..()04 -0 .28 

-0 .04 0 .93 

-0.25· -0 .45 

0. 10 ~U8' 

0 .36' 321-

0 .68· 4 .86' 

o OS' 1.57' 

-ODS ' -O.S6* 

-001 -0.71 ' 

010 0.54 

0 .04 0 .10 

0 , 17 on 
041 

-
Yield peJ' Fruit Whole 

plant weight fJ'uil 
fiJ'mness 

-71 A I· S.25 7 53 

-114 .~9- -4 .89 -1969 

-252 81- -11.62- 1842 

304 17· 1.32 102.53 ' 

102.00' 7.86· -44.69-

-1509 1.93 -70·n* 

-141.62' -1 .84 86.20' 

0 .53 2.41 13.09 

-9926- -0.98 -39 58-

10.48 2.59 84 .86' 

131.83' 231 44.42-

-588 0 .88 25.32' 

-37976' -3.50 -2632· 

37 14 -6.65 -1052' 

4919<;' 4.34 -76.36' 

119.59 ' 001 213 73' 

-87 l'it -O.8R -15 1 6' 

-J,) 44- 087 -62 13-

3633 3 .47 10 S5' 

13 .73 J.31 399 ' 

;w OS SA7 1<) 24 ' 

2h ~ :! 2,45 800' 

FJ'u 
leng 

-0 0 

034 

-0 ~ 

00 

0 .0 

00 

-0.0 

0 .2 

0.1 

-0.0 

0.0 

-0.0 

0 .30 

-02 

-0.4 

-0.1 

0 .0 

0 .0 

0 . 1 

00 

O,2( 

o O( 

!:,;;;i ~<n~;~ ~No. or 'I~;n- ~l'ol.I-~I·I,;;;1 1 
breadth thickne,s locul~slf end. 'cu ~ol~blt' heiehj 

. rUIL ~llC ~(Jhd\ 

o 19 049- -0.34- , D.,HI -0.31 ' -S.()6 
I 

0.06 0.44' -0.23 , ::! 40' -0.24 596 

o 17 -0. 1 ::! -0 14 -0.35 -O.::!O -17.J?-

0.54' o 18 O.3~· 1.30- -OAr 4.6Q 

048' 007 -0.06 0.91" -0.30· O.Q8 

o 16 0 . 14 O.OQ 0.4~ 0.69' 991 

006 0,46' -0.10 -OAS 055- 7.25 

020 017 0 .32' 0 .33 0.::!4 II so· 
0 .08 005 O. I::! 1.96- 0 .::!3 15 .::!3' 

-059- -029 035- -068 0.01 -13 .91-

-048 ' -0.53 • -0 .20 -::!.5::!· -0. 10 -10.01 

-0.27- 031 o IS -044- -0.12 3 Q8 

-0.24 O.4S' 018 -062 -0.01 20'i I 
-0 '27' -045' -0.46- -I.S7 ' 0 .02 -2 . 10 

-0. 11 047' -0.04 -0.86' -0.09 -10.33 

-009' 009 -0 .08 -0. 13 -0,03 33 .73' 

007 o OS 001 -045' -0. 14' -27.36-

002 o 15' 006 O.5Q- 0.1 7' -6.36' 

o 13 0 . 19 016 037 0 . 13 ) 57 

004 0 .07 0.06 o 14 0.05 2 . 11 

020 034 0.26 065 O. ~J 8.82 

009 o IS 0.12 o ]Q o 10 3 Q..j 
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4.2.2 'umber of fruits per clu ter 

hl.: varian c due t general combining ability and specific combining ability 

I:r~ si 'niii nt (Appendi. - II). however the component 0 25 was higher than a2g 

Cpl ling (he gre' t r rol non-additive genetic vari nee. 

lu: line . - had significantly higher gca effect 0.68) followed by FT-13 

) anll M nc I M ker (0.36 indicating them to be good general combiner ~ r the 

L1< it r h tcstt!r Ian Vajr (008) had higher gca effects than FT-5 (-0.08) and 603 (_ 

o.u I ). Am ngst F I 's. only three ross combinations viz., Money Maker x FT-5. AI-14 

01 n Vajr and 101 x 603 exhibited the significant positive sca effects for the trait 

-'.2.3 Number of fruit per plant 

The perusal of d ta in Appendix - II revealed that the ariance due t gen ral 

'( mbining ability and specific combining ability were significant. The ariance due to 

sea w higher than variance due to gca indicating the pred minance of non-additi\ e 

genetic effects in the expression of this trait. 

ThelineFT-9 4.86) 1794 (3.27) and Money Maker (3.21 v.erego dgen"r I 

combiners for the number of fruits per plant as they exhibited significantly higher gc 

effects while the line alan Gola (-4.18) Sioux (-2.07) were the poor general 

c.: mbiners for the trait. The tester Solan Vajr (1.57) had good gea. The crosse 

x FT-5 (3.98), Pepsi -92 x Solan Vajr (2.98) and V-16 x FT-S (2.65 had I nifican 

sea effects and invol ed poor x poor, poor x good and poor poor eneral combiner. 

respectively. 

-' .2.4 Yield per plant 

The anal. sis f ombining abilit sh \-\ed th t varIan due to neT I 

ombining abilit. and pl:cific combining abilit.' \\as si nificant ( pp ndi. -lJ. \; 

estimates f variance due to ca being more than tho e of a. indie tcd the gr 

mlc (f non-additive genetic variances. The be~t general com in ramon the line 

were FT-9 (494.95) and 1794 (304.17). a the e line had highly ignifkant itt 

gca effect \\'hereas olan Gala (-379.76 • T-777 (-25 .81 and . -1 -141. .... 



r r I Id r I III r 

in r 

d i "l1iti nl p\ iIi 

hi he l 

I. 

I. pc r r nd p r ' 

.:I..... Fruit ighc 

It i rd nt fr m App ndi. - II th t th arianc due to 

mbmin bili(. \\ rc igniti "ant. The van n due t sc greater than g 

inJi n n- dditi 'e en tic variance ~ r fruit weight. 

Th lin~ _ <)4 ( . 6 .. ioux 5._5 and FT-9 4. 4 wer ood gen ral 

c mbin rs.v.hil lin T-7 7(-11.62). M ney taker(-6.65)andBT-12 (-4.89 wcn~ 

p r gent:ral mbin r 

h hi 'her rna 'nitude ... 

h ving significant negati e gca values. The te ter 60 (0.87 

'ea ffe t than that of olan Vajr (0.01 and FT-S (-0.88). 

nl.. ne F I 'S e.'hi ited significant negative sea effects. The highest sca 

elf t5 . re observed in cr s combination ofBT-12 x 603 (5 .75 followed by 1794 x 

fT-5 (5 .:5). 

4.2.6 '" bole fruit firmoe s 

The 'arian es du to genera) combining ability and specific combining ability 

\ ere Ignifi ant (Appendi '-II), however, the magnitude of variance due to sea was 

~rcater than that of gca indicating greater role of non-additive genetic ariance for 

e pr ion fthi trait. 

he line 1794 102.53 showed significant positive gca effects over other lines 

f r \ .. h Ie fruit firmness followed by V-16 (86.20) and S-12 (84.86) and were good 

general combiners for this trait. The lines Money Maker (-105.25), FT-9 (-76.36 , AI­

I ~ (-70.47) and 2694 (-44.69) were considered to be poor general combiners for the 

60 



T;,hll' '7. E .. limlllion uf 'p('l'ifiC' ('lInlhinin\! ahi"'~ l'ffl'C" of h~ hritl .. for dlffercnl chanu'tl'r\. 

- - . -- -.-- ------ - - - - ------- -~-~ -- ... - ~- -- -.- r-- - - . 
()a~ s to No. of No. of Yield Fruit Whole Fruil .. rull I'l'ricarp Nu. of Stem end Tutal t·l .. nl r H.n~' 

U\' 8RII)S first fruits/ fruits/ Weight fruit length breadth thicknc'lS star .si/t' 
I 

per loculc'5l soluhli.' heighr I duration 
no"ering cluster plant plant firmness fruil ~olids 

, 
Sioux \ FT-5 -028 0.18 J 98- 218.1 I· -5.84 31.60· -0.24 -0 , 13 0.02 - 0 ."'7 ·U.39 008 ~2.19 -0.42 
~ 
SIOU\\ 603 -101 -0.02 -J 58' -2~4 8' 2.55 -1774 0.00 -0 . II -0.23 -0.26 -0.87 I 0_01 13SQ 102 
Sioux x $1)lan Vajr 1.29 -0 16 -040 26.69 3.29 -13.87 0.24 0.23 0.20 0.53' 126· -0 OS - 11.70 ..() 60 

BT·12 x FT-5 -1.40 -048· ·0. I 3 9.69 1.07 -85.14' -0 15 -035' -0.01 0.23 (159 0.06 ·1288 I -0.82 
OT-I:! ,\ 60) 0.55 0.48- -003 115.29' 5.75 97.16- 0.04 0.21 -0.04 0.01 -020 -009 19.8;' I 0 .44 

nT-I:! x Solan Vajr 0.85 001 0.16 - 124 ,98' -6.82 -11.31 0.11 0. 14 0.04 -0.24 -0.38 0.02 -6.99 .! 038 
1'-777 x FT-5 0 .27 -0.22 -2 .50' -114.68' 3. I I -48 .29' -0.03 -041' 002 o OQ 0.37 o II 5. 12 , -0 .04 

T-777:< 603 0.21 0. 11 227- 18.26 -6.90 41 .04' -0.30 029 -0 18 025 0.85 -0. 13 f .] 46 I 2.45 

T-777 x Solan Vajr -0.48 0.11 0.23 96.41 397 7.25 0.33 o 12 0.1) -0.33 -1.J3 • 001 -1 .66 I -241 

1794 x FT'-5 -029 0.14 1.98- 302.32- 5.55 209.60- 0.26 022 039 0.41 -0.68 -0.53- -15.28 f -0.49 

1794 x 603 -034 -0.17 -259- -265.37- -2.48 -187.40' -0.38- -024 -0.28 O.OQ -0.03 0,15 8 .80 f 0. 10 

1794 x Solan Vajr 063 0.03 060 -36.94 -3.07 -22.20 0. 12 0.03 -0.12 -0.49' 0.71 0.39- 6.48 0,8 

2694 x FT·5 -1.26 016 -1.13 33.47 4.91 -5.51 -0.53- 0.21 -0.38 -0,15 -0.42 -022 -624 J -0.75 

2694)( 603 -0.19 0.09 1.64· 27.79 -3.94 24.48 0 . 11 -0. 19 -0 15 0 .10 -061 -0.27 -I 02 I -0.16 

2694 x Solan Vajr 1.45 -0.25 -0.51 -61.26 -0.97 -18.98 0.42- -0.03 0..53- 0.05 1 02- 0.49- -;' 26 I 0 .91 

AJ-J4 x VT-5 0 .46 -0.55- -2.78- -140.04- 3 .57 -13.40 0.11 -0. 11 0.60 8 -0.23 -082 -0.26 -950 I 0.44 

AI-14x60J -0.50 0 .01 246' 14189- -2.55 8.60 -0.21 -0 .07 011 -0.01 0.21 076- 17.5S· j -1.74 

AI-14 l( Solan Vajr 0 .04 0.54- 031 -1 .84 -1.02 4 .80 0. 11 0.18 -0.77- 0.23 O.bO -0.51- -8 .08 I 1.30 

V-16x r'T-S - 1.T!. 0.03 2,65- 13666- -2.99 -28.40 0.66' 0.27 -0.44 023 I QI- 0.06 -4 .~ : O.OJ 

V-16x603 2.71- -028- -1.58 - -82.43 1.18 -640 0. 18 o 14 0. 18 -026 0.89 -005 -3.08 I 1.13 

003 -281- -0 .01 ., Q: I -1.16 I 

V-It) .x Solan Yair -099 0 .25 -1.07 -54 .23 1.82 34.80· -0.84- -0.41 0 .:!7 , 
-8 '3 I -0.16 

FT-13 x fT-5 177 -0.09 1.36 18126- 283 0.36- 054- 061- -0.27 I 074 -0. 10 
471 -0.44 -- -- ·1.32' 0. 14 -231 

, 
FT- 13" 603 005 -0. 17 -100 - 147.47- -) 56 -6.63 -0.45 - ·0. 19 ·1 74 ' -0.54 • 

0 .61 
f:'f '- 13 x Solan Vajr - 1.82 0.26 -0.36 -33 79 0 .72 1.91 0.08 036- I 11* 081- I 0.58 -003 11.03 ! 

- 0.08 -2.8'2 I -0.23 
Sel-6 x FT·5 0 .27 0 . 19 0.76 6.29 -2.36 -262 0.08 -0 .22 ·0 <;0 o 18 -035 .., -~ -0.41 
ScI·6 x 6()3 -0. 1 :! 0,39' 0. 19 83 .38 357 -729 020 022 o 6~ 0 .02 I o JI 0.38 - '- ) - -0.46· 555 064 
Scl·6 ;, Solan...Y..ajr 

. 
-0 13 -020 , 004 

-0. 15 ·0.58" ·n 95 -89.67 - 1 21 991 -0.28 000 - i 0. 18 19. -:-'. -0.25 , 
O·tS o 12 -O.3q S-121o( n '-;5 1.94 .() 36- - I U · IO·.u 8" -'" 14 - 1706 D.:! I 042-

-42.53 " -1.73 I - - -0.39 -0.30 I 051 -0. 1 Q 
S-12 ~ (i03 011 0.23 1.97" 182.26· ) 95 493 0 . 14 -0.03 --- -- . 



.-- -
Fruit r: Fruit - Pericllrp I No. of-~";;trm rnd It~' '''ids Oaysto No. of No. of Yield Fruit Whole ... ;;rT Plant nan·e.1 

first fruits/ fruitsl per Weight frull Length Breadth Thickne .. s 10cul.: .. 1 ~Clr .. ize ,olublr j 1I';~hl Duration 

nowerin~ cluster plant plant firmness Fruit ~(Ilid'i 
r 

--S-I:? x Solan Yair -2.15- 013 -0.83 -7808 -1 .60 1"1 . 13 0.08 -O.3Q- -0.06 0. 18 I -O . I~ 001 I 22 81· 1.98 

tol .X Ff-5 o 15 -0.40- 1.32 162.81- 2.27 5.38 -001 -0.07 -095- -0.10 I ..0.08 I 024 I I SA:?" 0.33 

10lx 603 -0.55 053· -025 -42 .05 -1.01 2.04 -0 .20 -0 .15 0.51 0.14 0.00 ~0.41 " I -2426" ~1 . 85 

101 x Solan Vajr 0040 -0. \3 -I 07 -12076- -1.26 -742 0.21 0.22 045 0.06 0.08 0. 17 5 .8~ 1..53 , 

Pepsi-92 x FT-5 -1 .28 -0.08 -2. 12- -95 .63 3.52 -1.18 0.05 -OA3- 1 024 -0.51" 0.53 007 2 .76 -0.41 

Pepsi-91 x 603 0.32 -026 -087 -III 34 - -2 .51 9,48 0.37· 0.15 058· 0.85· I -0.03 -0.08 II.IS -0 ,65 

Pepsi-n x Solan Vajr 0 .96 0.34· 2.98- 206.97- -I 00 -8 .29 -OA2· 028 -082- -0.34 0.50 0.01 -13 .94 1.06 

. Solan Gola x FT-5 2.22- 0 .36- 043 -86.20 -6.65 -12.54 -0.21 -0 12 0.15 0.34 0.61 0.08 -0.44 I o.n 
Solan Gola)( 603 -0.36 -0.09 -I 14 -4646 1.64 22.56 0 .26 0.1-1 0. 13 -0.20 0.06 -0.08 7.98 -0 ~, I .--
Solan Gola x Solan -1.86 -0.27 071 132.66- 5.01 -1001 -0.05 -0.02 -0.27 -0 15 -0.68 0.00 -7.55 -0.50 

Vajr 

Money Maker x FT-5 0. 16 0.81· -1.86- -536.62· -10.04· -23.62 0.04 0.02 -0.21 0.01 -0.82 0.13 .;; l~ 2.19 

Money Milker x 603 -0.90 -040· 135 282.64· 4.27 7.71 0.25 0.11 0.95- 0.20 068 -0 .13 0.93 1.69 

Money Maker x 0.74 -0.41- 0.51 253 .88- 5.77 15.91 -0.28 -0.13 -0.74* -021 o 15 0.00 -6 .07 -J .88-

Solan Vajr 
-0. 11 

Ff-9 x IT-5 -1.02 032· -083 2665 3.39 -12.84 -0. 17 o 1-1 -005 0.02 -08\ 0.02 11.74 

Fl'-9 x 603 -0.08 -0.46* 1.16 8840 0.06 7.48 0.00 -026 -0.08 -0.10 -O.t5 -0.02 -084 O.H 
i 

FT-9 x Solan Vajr 1.11 0. 14 -0.32 -115.05· -3.45 5 .36 0 .17 o 13 0 .13 0 .07 1.26* 0.00 -1090 -025 

SF. (sii> 1.10 0.14 076 4 .9 \ 0 . 17 0 . 17 0.26 0.22 0.52 0.19 7.88 1.,7 
51.38 1493 

SE (Sij-5~D 2.31 0.25 0.33 0.51 0.41 1.05 0.35 1666 3.29 
1.58 10896 10.3 1 31.65 0 .32 

SE (sii-s~i) 2.2h 0 .36 0.54 0.46 1.07 0.38 16.6b 3.22 
0 .29 1.56 10530 10.06 30.59 OJ5 ..... '} . . - -- - - - . 



t II In III tic par nl 'o lnn VUJr w s a good Jeneral combiner which t.!.' hihitt.!u 

1'llIli nl po iti C I a dl ts (213 .73). whcrca r -5 and 603 were poor nmbim:rs. 

Am n' 1 F,' s. onl y fi c hybrid combmations howed significant po itive sea 

IIcl' ls , I he highe. t p iti ve ca effect were observed in cross 1794 x FT-S (209.60) 

f )11 l\ ~ d y In - I 2 x 603 7. 1 6). 

"'.2.7 ru it I ngth 

The analysi of variance for general combining ability and pecific combini ng 

hilil.' were ignificant (Appendix·II). The component of anance due to sca (O'2s) 

\\ s greater than gca (cr~g) indicating the preponderance of non-additi .... e genetic e feet 

for the trait. 

The c. timates of gca were significant and positive in line 8T-12 (0.34) and 

,' olan G la (0 .30). he magnitude f gca was also positi e but non-significant in line 

Fr-13 (0.20) and el-6 (0.10) . The tester FT-5 (0 .08) had higher gca effects than 60 

10.04) and olan Vajr (-0.12) . The highest positive sea effects were observed in cro 

\/-16 . FT-5 (0.66) followed by 2694 x olan Vajr 0.42) Pepsi-9 .... x 603 (0 .... 7). F -

13 x FT-5 (0.36) and T -777 x Solan Vajr (0.33). 

"'.2.8 Fruit breadth 

The anal si of vanance Appendix-II showed that difference du" to 

female. males and females x males were significant. The component cr! \'t U ' 1 er 

than cr2g indicating the greater role of additive genetic ariance ~ r the e pr 

the trait. 

The line 1794 ( .54) which was stati ticall)' at par with 2694 (0.4 e 'hihlted 

the highest significant po itive gca effect for fruit breadth. The line -1 ... (-0.5 an 

I () 1 (-0.48) were the poor general combiner. The t ster FT- - 0.07) h d ~ II r g ' 

dfcct . than 10) (0.02) and _ olan V jr (·0 12) for the haracter. mon , t Fl' . lIlly 

t\\ cross c: mbination viz. .. FT-D x FT-5 (0.5 nd -1_ , fT·- .4 c hibit d 

the igniticanl p) iti\t: cCfe t " 

6 



. 2.1 umb r of I ul p r fruit 

ri n du' 

d h. V-I 

r g nt.:r 11 

than r f-5 

ignitic nt 

\~r(1.13 ho dhlhetsa 

nd 1·1. -5 (0. 6 . 

It i m anal .. i of v rian~e that th r 'arlance due t 

nd tt.:m II.!. . m I wer ignifi ant for comhining ability effects 

ndi ' -II . 

The timatt: f 02S If higher in magnitude than 0 g. indicating the greater 

r lIe f n n-additi 'c g neti \' nan es ft r number of locules per fruit. The line Money 

hi a -OA6) c.: . hibi cd ignifi run g a effe ts with negative value showing good 

I 'na I -( mhining uhilit: r r lh e. 'pre ion f trait followed by Sioux (-0.34) ad BT­

l~ (-0.2 ,. The line -12 0.35), 1794 0.32) FT·l3 (0.32) exhibited significant 

p . iti\c.: a erf ts in I ating poor general combining ability for this trait. The tester 

. \ lan \'ajr (- .0 ) had g d general combining ability for number of locules per fruit. 

Out {rwent: Fl' ~hlch exhibited negati e sea effects, FT-l3 x 603 (-0.54) recorded 

lhc highest significant negative vaJue cJosely followed by Pepsi-92 x FT-5 (-0.51) 

::md 1794 x olan Vajr (-0.49) for number of locules per fruit. 

4.2.11 tern end car iz 

rhe analysis of variance for combining ability is presented in Appendix -11. 

Th \ ariance due to general combining ability and specific combining ability were 

ignificant. The magnitude of variance due to gca was lesser than that of sea effects, 

II1dicating the role of non-additive genetic variances. 
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I h· lines 101 (-2 .52) nd Money Maker (-1.87) showed igniticnnt gcn clkcts 

Ith nc '.\ll\'~ valuc' cxhihitcd good general combining ability for the expression of 

If it. \ h\;r 3 • the line ' BT -12 (2.40) and Scl-6 (1.96) , howed signific nt p siti e gca 

cl ed indicating them to h' poor general combiner. followed by 17<)4 (1030) he 

lc. h.:r r·1-5 (-0,45) v.u good general combiner for the expression of trail as it had 

higher mdgnitude of gca \ 'jth negative value. whereas 603 was po r general 

·u01hll1er. 

mong FI'S, the ca effects were significantly negative in V-16 x olan Vajr 

(-2.81) followed by FT-}) x 603 (-1.32) and T-777 x Solan Vajr (-1.23) for stem end 

car size, howe er highest positive ca effects was exhibited by V-\6 x FT-5 (1.91 

~.2.12 Total soluble olids 

The variances due to general combining ability of female and male ' and 

. pecific combining ability of females x males were significant for total soluble olid 

( ppendix-lI). The magnitude of variance due to sca was higher than the varian e 

due to gea. indicating the greater role of non-additive genetic variance for the 

expression of this trait. 

The lines AI-14 (0.69) and V-16 (0.55) were good general combiner for 

expression of this trait, as these lines exhibited significant positive gca fleet. 

whereas lines 1794 (-0.42), Sioux (-0.31) and 2694 (-0.30) were the poor general 

combiners for the trait. The tester 603 (0.17) had higher magnitude of gea ef~ ct than 

that of Solan Vajr and FT-S. 

Among. t FI' the ignificant positive sca effi cts ,ere higher in ros AI-14 ,' 

603 0.76) followed by 2694 x olan Vajr 0.49 . The e cr .. e in\' lvcd gt) d x g d 

Jnd poor'\( p or general c mbiner , 

4.2.13 Plant height 

The analysis of vanan e for plant height Appendix-II) re' uk lhal 

differences due to female, male and female x males ",ere ignificant. The ma 'nitud\.: 

f variance due to . ca was higher than gca indicating the grat r r I of n n- ddith 

genetic variance for the e 'pre sion of the trait. 

6 



lin tll hi nt' 

c. uld be 

r h ld i nifi' 1(1)' hi ,her 

mhinin 

hI OJ (I (Un). 

mbiner 

".2.1" 1-10 tdurtion 

rh ri nl: du t mbinin hi lit, and pecifi\; combinin ability 

c mp n nt a2s was more th n o2g indicating 

I n n- dditi geneti \ nances in the manifestation of thi trait. 

Th lint: 

lh [ he line i 

J-14 2. 19) had highest ignificant positiv gca effe ts indicating 

d general ombiner for lhi- trait. The positiv gca ffect were 

\0 el-6 ). 6, oney Maker (0.79) and olan Gola (0.68). 

, lint: BT-I:! (-_ .55), IOU -1.23),101 (-0.69) and T·777 (-0.66) were poor 

l.!~ner I ombiner for the e. pre 1 n of trait. The tester 603 (1.47) had highest 

m l!Ili udc 0 ' 3 effe ts than that of FT-5 (-0.48) and Solan Vajr (-0.99) . 

. mon J F I ' the highe t magnitude of sea effects was observed in cross T -777 

03 245) filII wed by Mone Maker x FT-5 (2.19) and S-12 x Solan Vajr (1.98) 

for h n est duration. 
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Cllapter-5 

DISCUSSION 

W rld wide popularity of tomato as food crop has attracted the attention of 

hrcl:da a " ... ell as gr v.crs m re than any other vegetable crop. It is one of the maj r 

cash I.:rop )f mid hill of Ilima hal Prad .>h. Because of increased interest of grO\ er · 

tnr h 'brid having high yield. unifonnity, earliness, wider adaptability and thicker 

pl:ricarp. the present investigation line x tester studies in tomato was carried out to 

htain intormati n on the general and specific combining abilit) effects an 

L'~timati n of hctcrosi for urious economic characters, so that superior I' ) hybnJ 

cllmhination( ) of tomato ould be identified for c mmerclal use in the tate. 1 he 

L' ·perimt:ntal material generated through crossing 15 lines with three testers alongv.lth 

parents were compar d ith better parents and check a een-2000. The sallent 

re earch findings are discussed as under: 

5.1 DAY TO FIRST FLOWERING 

Earliness is one of the major consideration for preferring hybrid 0\ l:r purt! 

line varieties. Negati e heterosis is desirable for this character. Out of fourt~-fi\e 

combinations eight hybrid showed negati e heter beltio i . The combinati n -1 ~ 

olan Vajr and T-777 x olan Vajr flowered significantly earlier 1hon their n: cui't: 

t:arl) parent. Out of th~ e two combinations. (S-12 x Dian VUJr) was t:arlit:r tn 

tlowering to check (Naveen-2000). Early flowering in hybrids have al 0 been r ported 

by J amwal et aI. (1984), Kra\'chenko (1990) Dev (1991). D d el ai, l I 9(L), ingh 

and ingh (1993), Pujari and Kale (1994) and Joshi (1998 . 

The combining ability studies indicated that 'ariances du t gca and ca w rc 

:igni ticant, suggesting the imp rtance of both additive and non-addim gene fTc t , 

These re ults are in line with findings of Go indarasu et al. 19 3). harm' 

De\' (1991) and Cheema el al. (1996). The lines J 0 I and -12 and l tc.:r Ir 

were good general combiners for early flowerin . 1 he ero. m inati n 

Solan Vajr exhibited highe t negative ca estimate follov.ed b.. Ian In 

\ air v.hich im olvcd good x good and poor x g< od gencr I miner, rl; pc ti\'d, 



~ ... "J{ Ll 

'r 1u I r \ r b tl r p J nt 

r, I n III t I th 

thin n 

nft nnit~ v.ith tho c of 

\ ' gre ler than \,;U. depi ling the 

t . imil r findin 1 blain by Pckr ml 

91 . m ng the linc FT·9, (' }-1 nnd 

Jd g ner I combiner. The cro s 

1d 101 0 e. 'hibit d the high Sf S , 

d d po r nd p r . poor general 

cmpha iz ~d th imp rtan e of b th gt;neraJ and pecitic 

m lOIn ' bil il~ limuk . 

5 . .3 t MB R OF FRllT PER PLA T 

(n ner I mo t f th h.-brid. howed positive heterosi fi r number of fruits 

r'r plant. IOdicating the character being under the control of dominant genes. The 

hel r eltiotie ef eet were ignificantJy positive in nineteen hybrid combinations out 

ll f fi urt\ ·fi\'e. imilar findings of heterobeltiosis for the trait have been reported by 
. ~~~~~ 

jovindarasu el 01. (1983), larnwal et of. (1984), AraujoClJ'A. ', (1991), Dev et al. 

" ( 199.t). Kumar el 01. (1995), ingh er af (1995) and Joshi (1998). 

The gca and sca variances were significant suggesting the importance of both 

a diti\ e and non·additive genetic components. However, higher magnitude of a2sea 

0 \ cr cr'"gca for this trait indicated predominarlt role of non-additive gene action. These 

re ult are in agreement with the findings of Anbu el af. (1980), Govindarasu ef al. 

(1983). Pati! and Bojappa (l986b) and Sharma (1988). General combining ability of 

parent re ealed that the lines FT·9, 1794 and Money Maker and tester Solan Vajr 

\ . re good general combiners. The cross combination Sioux x FT·5 exhibited the 

hi lhest positive sea estimates. 
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~.4 RlJIT YJELI) P .R PLA T 

'I he cham t r which makes a variety/ hybrid commercially popular is yield per 

pI nt It i th major objective of all the breeding programme. If yield per plant IS 

J11l r . ) i Jd P r unit area will al 0 be more out of fOW1y-five FI '5, as many as fourty­

I nc exhibit d po ili e hctero is over their better parents for this trait. The highest 

percentage of heterosis was recorded in hy rid AI-14 x 603 (59.98%) which also 

de pi l. th dominance of genes controlling high fruit yield per plant. The present 

finding are in conformity with the findings of Anbu el al. (1980) Ahmed et 01 

( 1988). Bora el at. (1993). ingh and Singh (1993) and Singh el al. (1995 . 

1 he combining ability analysis re ealed the predominance of non-additi e 

gene which playa major role in expression of yield per plant. Similar results were 

also reported by Rattan and aini (1976), Jamwal et al. (1984), Sonone et al (19 6), 

handrasekhar and Rao (1989), Dod el al. (1995) and Rai el al. (1997). The lines F -

9 and 1794 and tester Solan Vajr were observed to be good general combiners for 

fruit yield per plant. Hybrids 1794 x FT-5, Money Maker x 603. Mone) 1aker x 

Solan Vajr, Sioux x FT-5 and Pepsi -92 x Solan Vajr which exhibited high s a 

effects, involved very good x poor good x poor, good x good, poor x poor and poor x 

good general combiners. Sangha (1960) was of the view that a combination in '01\ ing 

both the parents with high gce was the best specific combiners, while Khallf Allah 

( 1985) and Rudas and Blashchuk (1979) observed that in order to produce h, brid \"ilh 

high yield, one of the parents should have high gca estimates. 

5.5 FRUIT WEIGHT 

Prashar and Enevoldesen (1993 reported that acceptable fruit e' ght in fre h 

market tomato should be more or equal to 120 g per fruit, however, the e day rno l 

preferred fruit weight ranges from 65 to 85 gm. 

In the present investigation the a 'erage fruit "eight ranged f11 m 47.5 1 

100.43 g in parents. In general most of the hybrid howed negati,e h tt;r i er th 

hener parent. The cross :!694 x FT-5 show d the rna; imum aver ge fruit v.ci ht 

(90.61 g). None hybrid c mbinations recorded signifi ant po~ iti 'e het r L o\! r heir 

corresponding better parent. The highest magnitude f heter tic eITe [\' ob en d 
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withstand long 

t m the:: pre nt tudie. nly one hybrid howed signifi or positi e 

m t of the hybrids sho\! ed negative 

h 'h.:f hcfti se fi r this trail. The e re ult are in close conformity with those of 

I· ria (1 4 and hanna 1996,10 hi (I 98) and DobhaJ 1999 . 

mblning ability an 11) sis revealed the significance of both additive and non­

., dili\ c gl:nctj~ \' riance for this trait. Higher magnitude of a 2s over cig indicated 

the pr p nd ran c of non-additive gene actions, for the expression of thi' trait. 

handra ekhar and Rao (19 9) also expressed imilar views as the present one with 

f _ ard to combining ability effects of whole fruit firmness. Among lines 1794, V -] 6, 

-1_ and tesler, olan Vajr had good gca for whole fruit firmness. The cross 1794 x 

Fl- - exhi ited the highest significant sca estimates followed by BT -12 x 603. These 

ro e im' Ived good. po r and poor x poor generaJ combiners respectively. 

5.7 FRUIT LENGTH 

The rna. imum incrca.c in fruit length over better parent was 13.30 per cent 

L 10nc~ 1 ·taker x FT-5). ]n general most of the hybrids gave negative heterosis for 

fruit lenglh. Out of forty-five hybrids. sixteen cross combinations showed positive 

hdcrosis for fruit length. Increase in fruit length over better parent have also been 
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n: rh .. ' hy hauuh r nd Kh nna (1972), Banerje et ul. (1973). Govindara u el al 

(I> ). Jam\\', tel 01 19R4) an De (19 1 

I h m 7nituuc 0 ,riane due to s a was greater than gca indicating the 

're !l.:r rot· n n n-'tdditiv g ne acti n. These results are in close conformity with 

tho l' of Anou el al. 1 0.'0 indarasu et al (1983), Patil and 8ajappa (19 6b and 

Shaml (198 ). Till: lines RT-12 nd olan Gola and tester. FT-5 were good general 

C Hllhincr . 11(n ver. mong FI 's ero es V-16 x Ft-S 2694 x Solan Vajr. Pepsi-92 x 

0" Hnd 'T- J J. Fl-5 exhibited the highest sea estimates. These crosses involved 

PI) r, ' gO( d. g od x po r. p r x good and good x good. general eombin rs. 

5.R R 'IT BREADTH 

r n general most of th hybrid showed negative heterosis for fruit breadth \ cr 

their rc pc tive b --tter p rent. indicating that the character is under the c nlwl of 

aJditlv genes. Out of fourty-five hybrids, eight combinations gave posith e hetcro 1 

for fruit breadth. The increase in fruit breadth 0 er better parent ha e also b en 

reported by Banerjee 1 01. 1973. JamwaJ el a/. (1984). Boe (1988) and De (1991). 

The combining ability tudies re ealed that both the additive and non-additive 

gene actions were important. Comparison of 02S and 02g indicated the preponderance 

of additive gene action for the expression of this trait. The e results are in Ime \ 'ith 

the finding of Singh and ingh (1980. Govidarasu t aJ. 1983 and harma (19 

:\mong the line 1794 and 2694 and te ter FT-S \ ere go d g ncral om mer 

11\ brid c mbination F -13 FT -5 and -12 x FT-5 had higher t: 'llmale . 1 he 

c mbinati ns inv t ed g od x go d and po r x good gen ral mbmer. r pe ti\ d: . 

5.9 PERICARP THI KNE 

Pericurp thickness i the primary character ontributin...' to \urd 

fruit firmne. (Ahren. el al.. 1987), In th pr ent fmdings mo t ot the h) rid ' 

hO\\t:d negative hcterosi over the better par nt. The hi he t i nificalll pili ·e 

heterosis was observed in cr s el-6 x 603 (22. 9 i't, ~ r periearp thi kne 

bcttt::r parent. Hcter si for pcricarp thickn ss havc ) 0 be n t.:p rted b) R 

Saini (1976) and Yadav t'l al. (1 91 . 
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ridi ilh It: . number f 10 ul ,nd high~r perie rp 

11. 1 Ill.' rco pRof rr d in pr ing indu. If} . undi nJ 1 nd lug ri (I q 1) 

num 'r l I ult.: p T fmit indicat d th finnne in tom t fruit. Tn 

nt .ludi '. m er th bt:ttc.:r p renl w, ned in 

. I -_ . 

Pre: 'Ilt lindin' u __ ' -l~d that numb r of I culc' per fruit \Va under control 

n n-J dili " g 11 _ . a \ ariance \ 'as Ie th n nco which 

nf rmity \\ ith lht: result ' of K Hoo cI at. (1974 and Vijaymohan el at. 

6j m ng lh" line 10ne 1aker. ioux and tester alan Vajr were good 

-,\;n ral 'omhiner . H \\ ver. the crosses FT-l3 x 603 Pepsi-92 x FT-5 and 1794 x 

olJ.n 'aJr h w d significantl) higher negative sea. These crosses involved poor x 

p r. p r. m"dium and poor x good general combiners, respectively. 

S.)) TEM NO C R SIZE 

ar size is relatively new aspect studied during the present course of 

ill\ e ligation. ery little \\'ork ha e been done on this aspect in past. A smaller stem 

end scar size i preferred fr m processing and fresh consumption point of view. 

1 reoer. the mailer stem end scar size avoids attack of fruit fly (Kohli 1998). In 

the present findings. the mo t of the hybrids showed positive heterosis over th~ better 

parent. indicating that the larger stem end scar size is under the control of dominant 

genes. Though. the highest negative heterosis was observed in cross V -16 x Solan 
ajr -27.&4%). 

n 



· )mbining ahility analysis revealed the importance of both additi e and non-

1(.1 lilhe 'cne action for this trait. Among the lines 101 and Money Maker and tester. 

I r -5 "ere found to be g od gt!neral combiners. The hybrids V-16 x olan Vajr FT­

t ) and'l -777 . ulan Vajr exhibited significantly higher negative ca effects. 

inv Ived rn dium x medium poor x poor, medium x poor ge ral 

ornhiners. 

5.12 TOTAL OL BLE 'OLIO 

Iligh s\l lublc solids content is the desirable quality attribute in proce 'sing r 
!llllli.ltll produ~ts , ut of ~ rt) -ti e hybrids, three hybnds recorded ignifi ant po ill\ e 

hctcro. i ver their correspondtng better parents. All three hybrids also e 'hibited 

significant positive increa 'e over the check (Naveen- 2000) which indicate the 

dominance of higher T S v r lower T value in tomato. Heterobeltiosis for total 

!-lui ublc slId h s also been reported by Rattan and Saini (1979). GO\ indar~u et 0/. 

(1983) and Legon el at. () 984). 

The anance due to gca and sca were significant. The magnitude of varianc 

component of gca (cr2g) was less than the sca (~s . indicating the prepond "ran e of 

non-additive genetic ariance, These re ults are in close confonnity vdth th e of 

ingh and Nandpuri (1970). Rattan and aini (1979). Patil and Bojappa 19 6a. 

Patgaonkar el al. (1993) and Kurian and Peter (1995). Among th line 1-14 and V­

) 6 and tester 603 were the best general combiners. The eros es AI-14 x 603 and ... 6 4 

x Solan Vajr exhibited the highest significant positive ca effects. The e combination 

im Ived good x g od and poor x poor general combm rs. respe tivel) . TIll 

sugge ted the importance of both additive and non-additive gene effect . 

5.13 PLANT HEIGHT 

Plant height a 'sumes signitlcance in the wak f 1 ng r harve t dur ti nand 

high inciden e of buck ye fruit rot in mid hills of Hima hal Prade. h \ h r 

tndetenninate cultivars/ h.'brid are preferred ov r dwarf n . 

Po -ili\'e hcteroheltiosi effc t w~r ob ervcd in all the h}brid ~O) binati n~ 

f< r thi trait. which show that m)rc plant height \ under the n rol r u min.lll 
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ure. upply of vine ripe tom to an~ av id glut in the 

m • h. hrid only five e hibited positive het rosis over their 

b It r parent r harve t duration. Similar finding has also been rep rt d 

The ddj(h e and n n-additi\e gene actions were found to be equally important 

~ r thi .. trait. 

Among the line. 1- J 4. Sel-6 and tester 603 were good general combiners. 

II h:\'a. the T S T-777.x 603. Money Maker x FT-5 and S-12 x Solan Vajr 

c hibi t!d highest magnitude of sea estimate. These combinations involved poor x 

g.., d. ~ 0 d.' p or and poor x poor general combiners, respectively. 

74 



SUMMARY 



Cllapter-6 

SUMMARY 

I he pre. I.!llt inve ligations entitled "Line x ester Studie in, orne en type 

III Il Illalo" \\cre unJcrtak~n to stud y general and specific combining a ilit). 

irn (lIving 15 linl.:s and three tester. The magnitude of heterosis over the beller parent 

ilnd pa cent increast= or dccreas over Naveen-2000 (Check) was also worked out. I 

iJenti ( the be t h brides) for commercial utilization. The parents (15 line and 

lester) and their F I '5 and a check (Naveen-2000) \ ere transplanted in Randomiscd 

Block Design with three replications at the experimental farm of the 0 partment of 

Vegetable rop, Dr. Y .. Parmar University 0 Horticulture and Forestry, olan 

dunng Kharif. 2002. 

The ch r, cters ele ted for observations were da s to tic::;t flowering, nurn er 

(If fruits per c1u ter, number of fruits per plant fruit yield per plant. fruit weight. 

\\hole fruit firmness, fruit length, fruit breadth pericarp thickness number of loeule 

per fruit, stem end scar size. total soluble solids, plant height and harve t duration. 

AnaJysis of ariance for the experiment revealed \ ide genetic \' riability or 

all the character. Hybrid igour in FI' was e hibited in almost a1l he characler . 

Salient findings of present investigations are summarized hereunder: 

6.1 HETEROSJ STUDIE 

Cros. -12 x olan Vajr wa significanti' earlier in flowering than i b lICI 

parent. Significant in rea c in number of fruit p r luster \\' b. ned in thtrte n 

hybrid c mbination . e\'enteen hybrid combination showed i 'niti ant 

heterobeltio is for number of fruit per plant. 17 4 . T·5 e hibitcd high 

number of fruits pt:r plant (27.33), arne combinati n recorded 11.41 per 'nt hi..,h r 

number of fruits per plant than the check ( ave n-.... OOO . The hi he .. l 'ield 

recorded in the cr 5S t 794 Ff·5 (2316. t 2 plant. \'hich wa ~. 7 r 

than the check (Navccn-2000). 



r 11 

he k ( I ave n-

truit tirmnt: 1794 I· 1 -

p r nL hi..'h r th n 

. to the ", t nt r I . 

r tomal 

Ian air 

AD mm). The minimum numher f I cult::. per 

F -5 (3.20) Wld it \. : ignificantl I I v"t;f 

h n \. mp n.:J 3V en-_ . To btain a h rbrid with Ie ser 

numht!f f I, ~ul . , it i. 'ug't;: t d that hoth the par nts must have les numbl.:r or 
had smallest stem nd s ar size (7 .08 mm and 

i ~njttcunll 10\ 'cr (-21 . 4~ ~o) than the check (Nave n-2000 . 

~ lgnjticanl p iti\ e h probchio is for total oluble olid was observed in 

thrce mbin Ii n . Th high t being in cros . AI-14 x 603 (5.83 DB) and it was 37.83 

er ent higher than aveen-2000 4.23DB). All the hybrid combinations were taller 

lh n tht:ir be ter parent. The highest plant height was observed in Sel-6 x FT-S 

( I .,) em) v .. hich \0\ a . sIgnificantly higher (11.78% than check (Navecn-2000). 

Ind terminate 'anelie are better suited for rainy season production as these help to 

t:n ure Inger hanestlng pan. The longest harvest duration was ob erved in cross 

\1-14 olan Vajr 41.67), while the combination BT-12 x FT-5 recorded minimum 

6.2 0 lBINI 'G ABILITY ANALY I 

The variance due to general combining ability and specific combining ability 

\,cre significant for all the characters, suggesting the importance of both additive and 

n n-addi(h e gene action . 

76 



'1 he magnituoe of ari:Jn e oue t • ca (a l ) was greater than vari' nee due to 

g (0' ,) Indic'lling the prcponder nee f non-additive gene actions for all the 

ch.lr'tctc.:r . tudied c. ccpt days to first flowering and fruit breadth. 

r hI! line r· r -9 c. hibitcd g od general combining ability effects fi r yield per 

plant. numh~r of fruit per plant and number of fruits per cluster. he line BT-12 

I.: 'hihilt:d hi.!h general combining ability or fruIt length and stem and ar size. In 

n.: peet or dn: t fir t n wering line 101 showed good general combining ability. 

I in\..' 17( 4 ShCH\'C 1 g d general c mbining ability for wh Ie fmit firmnes. and fruit 

hr\.'aoth . Whereas. fi r fruit weight, total soluble solids, plant height and h ne t 

duration glod general combining ability were obser ed by 2694. AI-14. el-6 and 

,\1-14. re pectively. However, good general combining ability for pericarp thickne s 

LInd number of I cules per fruit was shown by Sioux and Mone Maker, respecti\el} . 

The era se S-12 x olan Vajr, Money Maker x FT-5 and i U ' x FT- - h J 

the high pecific combining abihty for days to first flm.vering and plant height. 

number of fruits per cluster and number of fruils per plant, re pecti el~. However. the 

ero s ) 794 x FT-5 exhibited the high specific combining abilit for ield er plant and 

\\hole fruit firnmc s. The crosses BT-12 x 603, FT-I3": olan ajr. V-16 . clan 

ajr. AI-14 x 603 and T-777 x 603 exhibited high specific combining ability for f~it 

\\ t;ight. pcricarp thi knes , stem end scar size total solubl olid and har\'e l 

duration. respectively. 
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APP NDIX-I 

Meteorological data for the year 2002 

~1 pnth Temperature (oe) Relative Rainfall 
Max imum Minimum humidity (%) (mm) 

~ 1 arch 24.4 8.8 61 119.4 

April 30.0 12.9 52 89,4 

~ 'fay 33.0 170 40 26.6 

I .Iunl? 3 1.4 19.1 60 92.6 

I 
I 
l 

Jul v 30.5 20.2 67 11 .4 

ugust 27.9 19.9 81 30_.0 

eptember 26.6 15.3 76 230.6 

Source: Meteorological Observatory, Department of Soil Science and ' ter 
Management. Dr. Y.S . Pannar University of Horti ulture and Fore tr:. 
Nauni, Solan (H.P.) - 173 230 INDIA 
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APPENDIX-II 

ANALYSIS OF VARIANCE FOR COMBINING ABILITY 

Source of d.f. Days to first No. of No. of Yield! Fruit Whole Fruit Fruit Pericarp No. of Stem end Total Plant Han-est 
variance . flowering fruitslclu fnmslpla plant weight fruit length breadth thickness loculesl scar size soluble height duration . 

ster nl firmness fruit solids ! 

Females 14 15.86 0.78 30.99 119650.2 305.21 53474.82 0.43 093 1.18 0 .56 4.89 0.96 n15.81 11.74 I 

Males 2 5.96 0.29 16.77 195031.1 94 .31 233816.30 0.50 029 073 0 .2:! 3.38 O.O~ 4~9.28 8.34 

Females 28 5.62 0.48 20.81 109456.9 96.21 48657.39 0 .38 0.26 128 044 2.99 0.3 1 572 10 16.% 

x Males 

Error 88 8.21 0 .14 4.96 14768.7 30.77 2655.58 0.19 0.20 0.47 0 .33 0.14 0. 11 140.81 11.87 

~g 2.:!.! 0.05 0 .10 1596.13 19.96 3166.21 -0.01 0.07 0.04 0.03 0.20 0.01 27.01 -023 

<is -0 .86 0.11 5.28 31562.72 21.81 15333.94 0.06 0.02 0.27 0.04 0.95 0.07 143.77 1.70 

ffF/cis 1.29 0 .45 0.02 0.05 0.92 0.21 -0.17 35 0.15 0 .75 0.2 1 0.14 0. 19 -0.14 

-
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