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IN T R O D U C T IO N

Tom ato is the most versa tile  vegetab le  grown throughout the world. 

The crop is well suited for processing and ranks f irs t among processed 

vegetab les.

The main tomato producing countries in the world are U SA , U S S R , 

China, Ita ly , Egyp t and Japan . World production of tom ato estim ated  by 

F A O  is b4 million tonnes during 1988. U SA  is the principal producer 

(8.3 m illion tonnes) and consumer of tomato and tom ato products 

(0.4 m illion tonnes). India, w ith  an estim ated  area of 83,000 ha and 

annual production of 0.79 m illion tonnes of tomato, does not figure in the 

processing rr.ap of the world. During 1985, India produced S.S tonnes of 

tom ato products of which ketchup was the predom inant item .

The future of prof essmg tom ato in India is bright due to rapidly 

increasing domestic consumption and export potentia l. Now-a-days 

processed tomatoes are incorporated in many trad itional foods. Lack  of 

ideal processing va r ie ty  w ith  requisite quality  standards is a major 

constra in t of professing industry m India. Varie ties  like Pusa Ruby is 

w ide ly  used by the industry, in spite of its poor processing a ttr ibu tes  due 

to non-avu ilah ility  <*f b e lte r  types.

In India, tom ato breeding is m ain ly oriented  on production problems 

of growers and consequently im provem ent of p roductiv ity  and disease 

res istance  took precedence over qua lity . In the west, tom ato is fine tuned 

into severa l va r ie ties , b e tte r  able to m eet the needs of growers and 

rap id ly expanding processing industry. U lt im a te ly ,  this resu lted  in the 

deve lopm ent of cu lt iv a rs  suited to spec if ic  products. Processing tom atoes 

are d is tin c t from fresh m arket types for high to ta l solids and insoluble 

solids, fa ir ly  high at u lity , un iform  intense red colour, res istance to
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crack ing  and elongated fru its  w ith  high y ie ld  po ten tia l. P lan ts  should also 

be adapted for m echanica l harvesting w ith  determ inate  habit, concentrated  

fru it  set for once over harvest and jointless pedicel of fru it .

U t il iz a t io n  for processing is low in India compared to developed 

countries where 30 to 40% of the production is processed. Lack  of ideal 

processing va r ie t ie s  and inexhaustive data on the processing genotypes, its

physicochem ical ch a rac te r is t ics  under d iffe ren t ag ro c lim a tic  zones are some 

of the reasons for this situation. This prompted the need to eva lua te  

known processing tomatoes so as to identify  genotypes and charac te rs  
which i on tribute  to high case yield and quality .

It is well known that a r t i f ic ia l  colours are injurious to health and

there is a ban on its use in tomato products. It has become im pera tive

to identity  tomatoes which re ta in  natural colour in processed products for

a reasonable period of storage.

i u lt iva t ion  of processing tomatoes m the warm  humid tropics of 

K e ra la  i.  posabh mily in av.tn m lion w ith  bat terial w ilt resistance as

these var ie t ies  are highly sust eptib le to the disease. Transfer of

processing rh a ra r  te ristir s to a w i l l  resistant genetn background becomes 

re levan t here. The bac te r ia l w ilt resistant 'Sak th i' lound resistant in many 

parts of the country is riot com plete ly  free* from negative  ho rticu ltu ra l

ch a rac te rs  like crack ing , green shoulder and softness. A program m e to 

com bine yield , qua lity  and disease resistance is necessitated . Heterosis

breeding appears to be an e ff icac io u s  a ttem p t in this d irection .

The present study was m ain ly  aimed at

(i) E va lu a t io n  of tomato genotypes for processing ch a ra c te r is t ic s

(ll)  Id en t if ica t io n  of tomatoes for ketchup and paste

(iii)  E va lu a tion  of tomatoes for long shelf life  of ketchup

f l v )  l Tui u»U’l* o l  p r o c e s s i n g  r h a r a r  l e r i s l u  s l o  a  hue t e r i a l  w i l l  r e s i s t a n t

genetic  background.
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R E V IE W  O F  L IT E R A T U R E

L ite ra tu re  pertain ing to eva luation  for processing ch a ra c te r is t ic s  in 

tom ato and their expression in a bacte ria l w ilt  res istan t genetic

background are b r ie f ly  dealt in this chapter.

A . Eva lu a tion  of tom ato genotypes for processing ch a ra c te r is t ic s

Physico-chem ical ch a rac te r is t ics  of fresh tomato d ic ta te  large ly  the 

u lt im ate  quality  of tomato products (Stoner and Thompson, 1966a; Saim bhi, 

1970; Uo> and Choudhary, 1972; Kaur cct :d_., 1975). Accord ing to Goose

and B instead (197 3), the desirable a ttr ibu tes  of a processing tom ato, are

high solids, intense red colour, good flavour, fa ir ly  low a c id ity  and

reasonably consistent pulp. T ig rh e laa r (1980) also considered solids, 

v iscos ity , fru it colour and freedom from defects  as indices of processing

quail t y .

Tom ato solids

High solids are desirable because produ< turn ol concen tra tes  of a 

specified  solids level w ith  high 'solids tom atoes1, provides g reater product

yield, demanding less w ater rem oval and low evaporation  costs. H ow ever, 

high solids va r ie t ie s  should also contain  high levels of insoluble solids to

m ain ta in  t unsisten* y of munul.u lured prodin Is. Consistency or v iscosity

becom es im portant since it is one of the grade c r ite r ia  for processed 

products, espec ia lly  ketchup (Opena, 1983).

W illiam s and Bevcnuc  (1954) analysed tom ato  fru its and found 81%

of tom ato solids to be soluble in 80% alcohol. The soluble part was 

constitu ted  m ain ly  by sugars, ash, organic acids and other minor

constituents. The alcohol insoluble frac t io n  contained m ain ly  protein, 

re llt itose , pe r tin and po lysaccharides. Low er and Thompson (1966) found 

that soluble and tota l solids which w ere  highly co rre la ted  w ith  sugar
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co n ten t in  tom ato  fru its  w ere im portan t in the y ie ld  of co n cen tra ted  

to m ato  products. A n  increase  of 0 .2% in soluble solids of the raw  produce 

was o f econom ic s ign ificance , in tom ato  processing. 151 (1967a)

prescribed a m inim um  of 5% by w eight of to ta l solids in tom ato  for

preparing paste and ketchup. S ig n if ic an t  v a r ie ta l d iffe ren ces  w ere reported  

fo r soluble and to ta l solids (K a t ta n  ah , 1957; Hanna, 1961;

Thompson £ t  ah , 1962; Lam beth  et at., 1964; R ick ,  1974).

V aria tions  in solids content in d if fe ren t  portions of f ru it  w ere  

reported  and it was higher in the perica rp  than in the lo ru la r  tissue

(D av ie s  and Kernpton, 1975; Zhou and Xu. 1984). The per ica rp  portion 

conta ined  more reducing sugars than the locu lar area (S tevens _et a l., 1977). 

A  few  va r ie t ie s  contain  more soluble solids in the locules than in the 

pericarp  (B re ch t e t at., 1976).

Elmer y and Monger (1970) i •■(•<>r i • • I < . r e -  m 'p i t n e  nd.ition 'dup

betw een  d e te rm in a te  grow th  habit and T V ' <>< -m, . f r u i t  s ice  and TSS

w ere n eg a tive ly  co rre la ted  (K a lloo  <u t 1 a h/mdes r t  al.. I L,7S;

R a t ta n  et a ].. 1978; T ikeo r i  ,d.. I •>/>.; M m . I m l s u m 1,. I ’Mug /\ dos«»

assoc ia tion  betw een  cracking, and high duM h •.> of.o reported  

(R ic k ,  1974). A cco rd ing  to Stevens . t >(|. ( I • *,7 > uajor progress m

breeding for high solids was lim ited , due fn an a v „n  la th 'ii ol high solids 

w ith  sm all fru it s i/ r ,  inde term ina te  gnnvtli habit and pool fru it set.

Goose and B instead  (1971) foum.l r e r ta m  tom ato  v a r ie t ie s  to be 

m ore pulpy than o thers and had more insoluble solids w h ich  resu lted  m 

va r ia t io n  in the body of the p rodurt. A ra t io  not exceed ing  8:1 of to ta l 

solids to insoluble solids gave a product of sa t is fa c to ry  cons is tency . In 

fresh  pulp, the insoluble solids usually  co n stitu ted  12.5% of the to ta l solids 

co n ten t. S te ven s  _et_ ah  (1977) found that the to ta l solids of the firm  

fru ited  c u lt iv a rs  a re  not lower than that of so fte r v a r ie t ie s .  But s ince 

m ore dry m a tte r  was p a rt it io n ed  into c e l l  w a ll com ponents, there  was 

reduction  Ln so luble solids co n ten t.



Colour

Carotenoid  pigments, lycopene and caro tene are  the  basic 

components of colour. Lycopene is the most im portant colour constituent 

o J tom ato  which contributes to the overa ll colour and appearance of 

tom ato products. High lycopene va rie ties , having uniform  intense red 

colour are preferred  for processing. S im ila r ly ,  uniform  ripening which 

e lim inates  the dark green shoulder of ripe fru it, forms another desirable

ch a rac te r  (Goose and Binstead, 197 3).

Of the many genes which a f fe c t  caro tene synthesis in tom ato  fru it , 

two genes which intensify the desirable red colour are of p rac t ica l in terest 

in applied breeding programmes. The high pigment (hp) gene increases

Iru it  ch lorophyll arid carotenoid  levels and enhances v iscosity  and ascorb ic 

ac id  content. The crimson (og* ) gene conditions an increase in the ra t io  

of lycwpene to carotene resulting in brighter red fru it colour. Tota l 

t uroteuoid') .ire nut enh.in* ed and the observed colour d iffe rences result 

from redur lions in ( arotene and c orrespondmg increases in lycopene 

content. The lowered nutritiona l value of crimson cu lt iva rs  resulting from 

redur Mon m fruit caro tene  content lim its the use of this gene to 

situations where the nutritiona l im pact of lowered pro-vitam in A would be

neglig ib le. Excep tiona l fru it colour and improved nutritiona l value are 

possible by combining high pigment (lip) and old gold crim son (og( ) genes. 

The rhpr in com bination w ith  'og ' restores the ca ro tene  levels and 

e leva tes  acid  content thus e f f r i  ting both improved fruit colour and 

nu tr it iona l status. Undesirab le ch a rac te rs  like slow germ ination  and

growth, poor fru it set and general lateness associated  w ith  'hp' lim ited  the 

p ra c t ic a l use of this gene (Sayarna and T igche laar, 1985). R ubyvec  (K e rr  

and Cook, 1983a) and Ohio 832 (B e rry  and Gould, 1986) posses og gene.

Consistency

R a w  fru it  v iscos ity  was la rge ly  a ttr ib u ted  to a heterogenous group 

of ah ohof insoluble constituents ol which the polygalac turonides appear live
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most im portant. F irm  fru ited  cu lt iva rs  have a high alcohol insoluble solids 

result ill)', in high viscosity  .i ih I more case y ie ld  (Stevens and Paulson, 1976).

Marsh e t ak  (1979) reported that consistency and serum separations 

are  unrelated quality a ttribu tes. It was found that w ith  the same

iDiiMbtiMtcy level, serum separation varied  Irom  none to considerable. 

Consistency depended d irec t ly  upon the frac tio n  of w a te r insoluble solids of 

the to ta l soiids of the tom ato pulp used. Serum separation depended upon 

the break system employed. C oncentra tion  resulted in change of ce ll 

shapes and the irrevers ib le  a lte ra tion  of ce lls  might contribute  to change 

in p re c ip ita te  weight ratio  during concentration . But, Marsh ££ aj_. (19S0) 

observed good relationship between w ater insoluble solids and to ta l solids 

of processed juice sample and Bostw ick  consistency of diluted paste from 

the same raw m ateria l Nugy and Sardi (1980) found that the orig inal 

apparent v is ros ity  of tomato juice did not depend on the Theological 

properties of the lru it (firmness, e la s t ic ity  and tissue res istance) but on 

type ol lru it .  They observed that both Hungarian and foreign va r ie t ie s

were it 11 table for mechanic d harvesting hut the- ap|Xirent v iscosity  (p ec tin  

i o n  11 111 ) w a . -igi 11111 a 1111 y h iv.a i in I oi c i gn va rie ties  making the I lungar l all 

varie tie s more suitable lor canning purpose. Yanov< luck c l  al. (1980) 

reported  that the co rre la tion  between dynamic viscosit\ o( tom ato puree 

and ra tio  ol soluble to insoluble sub:.lance was high.

Takada and Nelson (198 3) ind icated  a good re lationship  between 

p rec ip ita te  weight of a cen trifuged  sample and the B o s tw irk  consistency of 

that sample. Luh et al. (1984) found that tom ato va r ie t ie s  containing high 

m olecu lar weight p cc t ir  frac tions yielded th icker rons is ten ry  paste.

Mohr (1987) analysed tom ato fru it properties a ffe c t in g  consistency 

ol i on< ei it ra ted  tomato products. The fru it properties which determ ine the 

flow  ch a ra c te r is t ic s  of the concen tra ted  product w ere  associated m ain ly

w ith  w ater insoluble solids content and serum v iscos ity  and leve ls of to ta l 

solids (m ostly soluble) /vac! a much less e f fe c t  on product flow  a b il ity .



7

Tota l solids and insoluble solids flu ctuated  w ide ly  between seasons, 

increasing during periods of low ra in fa ll whereas w a te r insoluble solids 

appeared to be mostly ru lt iv a r  dependent. C u lt iva rs  d iffe red  s ign if ican tly  

in the levels of solid fractions and serum viscosity  and the ir apparent loss 

during concentration . S e tty  et ah (1987) observed that higher the pulp in

tomato, higher would be the viscosity.

F lavour

bugars and acids contribute not only to sweetness and sourness of 

tomato fru it, but also to overa ll flavour intensity  (De Bruyn et_ aj_., 1971;

Kader e_l aj., 1V77; M cvens e_t aj^. 1979; Jones and Sco tt, 198**).

Tomatoes w ith  high sugar acid  ratio  were in ferior in taste  and had 

a t' n I' n< ) to be flat v. In r*-a . those w ith low values were sharp and

acidh in taste. Thus, a lev. sugar acid  ratio  of fresh tom ato is a

desirable r harai te r is lic  for processing (Stoner and Thompson. 1966a; 

S . i m 11 >111, Si (la . 111' I An 11 id, l ‘iy,6). t outrar \ to the above, a high

sug ir n i I ra tio  v,a> report' d desirable ior processing (Taru tam . 19H ;

M l V. II e| al.. 19/9; haja j i t al., I9.KS).

h.r.ed on regression analysis, Stevens ( l ' ,)7‘>) established that 

s wei tin ,s was d« h 'lm iued  I. ■ i > •' I y by redm lit); sugar «ontent while sourness 

was re la ted  to t itra tab le  tu id ity  and p ll. Among the sugars, fructose 

made the greatest contribution to sweetness and r i t r i r  a n d  made the

greatest contribution to sourness. O ve ra ll flavour in tensity  was determ ined 

large ly  by an in te raction  between sugars and acids. The flavour quality  m 

firm  fru ited  cu lt iva rs  was low because, more of the dry m atte r was 

partit ioned  into insoluble solids in fru it a t the expense of reducing sugars.

Andryushchenko £t a l. (1982) found that irresp ective  of the content of dry

m a tte r , good qua lity  paste was obtained when sugar content of fru it was 

n o te  I hoti WVt and tire a n d  c on lent less than 10%. H ow ever, higher the 

dry m a tte r  lo n te rd , more like ly  w ere  sugar and a r id  contents to be
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Organic acids provide flavour and play an im portant ro le  in - keeping 

quality ot processed tomato prodtu ts by inhibiting germ ination of spores of 

therm ophilic organisms. Nigh a r id ity  reduced processing tim e and improved 

colour, Ilavour, texture and v itam in  C retention  in the fina l product 

(Leonard  et a[.*, 1959).

The most im portant a r id  in tom ato is c i t r ic  acid. O ther organic 

acids are rnalir, form ic and a r e t i r  acids (Hobson and Davies, 1971). 

Tom ato fru its contained a large number of buffers m ainly c it ra te ,  

g lu tam ate , phosphate and rnalate. Consequent to an increase in organic 

acids, t itra tab le  a r id ity  increased and the pH decreased. When the 

phosphate concentration  was increased, there was sudden increase in pH 

but the t itra tab le  a r id ity  was unaffected . The phosphorus content in 

25 ar ( f-v.ions ranged from i . l  to 6.7 in moles/I (Paulson and Stevens, I97M. 

The lot ular tissues of fru it were more ac id ic  than other parts 

(Bret f 1 1 et_ a I., 1976; Stevens et a\., 19 77). The firm  fru ited va r ie t ies  had

a low lor ular area and consequent to this, aeul content was reduced.

farut.im  (19 VO and M i- ika t and lu l l  (l97n) reported that tom atoes 

nlo.il lor pruccv.m g should have an a r id  t onteut of 0. JVh  as c itr ir ' at'id. 

Low a r id ity  and resu ltant high pH (> *0 ) m ce rta in  va r ie t ie s  of tom atoes 

were weak points in processing,. W olcott e l al. ( I9 S7 ) also found a low 

pH to be desirable suit e at uln pi odm Is sut h as tomato w ith  pH hclow  

*f.6 re ce ive  less severe heat treatm ent during therm al processing.

Freedom  from defects

The greatest challenge lac ing  tomato breeders is the developm ent 

of cu lt lva rs , free  from defects  which d e trac t  from processed fru it qua lity . 

In hurmd areas, where ra in fa ll occurs during the harvest season, freedom 

from  defects  en ta iled  high degree of res istance to fru it c rack ing , fru it  rots 

and fo lia r diseases. F irm  fru it w ith  good ’vine s to rab ility ' is essentia l to 

main tain Freedom from d r fe r t s  during harvesting  and handling proress. 

One of the most significant achievements in processing tomato rultivars
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was tfie development of machine harvest types w ith  ve ry  f irm  fru its  which 

are  c ra ck  resistant (Veepro, Veerom a, Ohio 7814, Rubyvee , Ohio 832, 

Pro* r t w r  0U, U C  28, DC 82). The outstanding ch a rac te r is t ics  of the firm  

fru ited  cu lt iva rs  resulted from greater amounts of ce ll walls  in fru its 

(Stevens and Paulson, 1976; Ram adan, 1982). Lukyanenko and

Lukyanenko (1981) observed 20 to 30% higher content of w ater insoluble 

compounds like cellu lose, pectin  and protopectin  but a 28% lower content 

of t it ra tab le  acids and lower content of ascorb ic acid, when tom ato fru its

d iffe r ing  m firmness were compared. Ram adan (1982) reported that the

long vine storage ch a rac te r is t ic  was due to greater firmness of cu lt iva rs  a t 

onset of ripening. lie  found that rate  of fru it  ripening was not d iffe ren t

from softer cu lt iva rs  but since the in itia l firmness was much greater they 

rem ained in a usable condition for a much longer time. The firm  fru ited  

< u111 v a a I in had a high level nf i ra< k resistance. This was re la ted  to 

skin toughness and firm nesj of these cu lt iva rs  as there is a positive

re la tiond .ip  between skin punr lure resistance and crack  resistance. For

the pr>*< ev.or, the chief advantages of firm  fru ited  cu lt iva rs  w ere less 

broken fruits arid lower ln,w>, during handling. They also gave g rea tly  

tin l e a . <̂1 i a .e yields ol prudut ts which were sold on the basis of

co n s is ted  y level.

In addition in these i|iiahty fa< tors, following morphological

ch a rac te rs  are  also im portant.

I l ill l sli. Ipe

Pear shaped fruits have more s ign ificance in processing. In 

tomatoes, lo ru ie  number usually ranges from 2 to 30/fruit (Abuja, 1968), 

although Zeihnski (1948) counted upto 215 loctiles in an exceptional case. 

Along w ith  va r iab il ity  m lor ule number, fru it s i?o  varies from a few  

grams to severa l hundred grams and shape varies from oblate to elongate.

In general, large size is accom panied  by an ob late shape and a high lo ru ie

number and sm all size by round or elongate shape and low locule number

(Y eag er, 1937; Ze ilm sk i, 1948; D ennett and Sorson, 1953; Dergh, 1956).
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El-Sayed e t  a l. (1966a) and Roy e t  a[. (1970) reported that oval to 

pear shaped va rie ties  had high flesh thickness, less locule number and f irm  

fru its. Roy and Choudhary (1972) also had sim ilar observations where oval 

shaped va rie ties  w ith  shape index >1.0, had high flesh thickness, less locule 

number and firm  fruits unlike fru its  of spherical or f la t  shape w ith  shape 

index < 1.0, which were soft, have high locule number and less flesh 

thickness. Oval shaped va rie ties  also had high v iscosity  and to ta l solids 

than spherical ones. Rao and Choudhary (1981) a ttribu ted  higher

percentage of drained weight and in tac t tom atoes in canning to the oblong 

shape of fru its  and their high flesh thickness and firmness.

Jo in tless pedicel of fru it

Retention  of pedicels on fru it is an undesirable a ttr ibu te  for

proct.-sjing tomatoes. Ped ice ls  damage fru its and adversely a f fe c t  flavour

of processed products. Por tins, jointless ( j 2) gene was used, since this 

redii' <:d stalk r • • l« 1 1 1 n >n h e r . mi  ,e fru it is detached d irec t ly  from the stalk 

instead of the stall; being separated from tile lru it c luster (Reynard , 1961). 

Although this gem- has some yield d isadvantage, it is being used in severa l 

n< u va rie ties  h<<aii,i' id i ( . potentia l m led u im g  shattering  and lru it  

damage (Ohio 78I&, Veeking, Kubyvee, Processor 0, Ohio 8^2).

P lan t habit

Processing types .ire designed lor nnce over m achine harvest or a 

maximum of two or three hand picks. ( r i t u a l  a ttr ibu tes  of the m achine 

harvest types are determ inate  vine governed by gene 'sp' w ith  m odifiers

conditioning small vine si/e, dependable concentra ted  fru it set and uniform  

ripening.

I V a r iab il ity ,  h e r ita b il ity  and genetic  advance

a. I r in I! y ie ld  arid its components

iikiroirt e lli a]. (19/2) reported  high h e r itab il ity  for h in t  weight 

(0*70) white plant height had the lowest heritability. On the contrary,
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Ducfi e t £ l .  (1983) reported high h e r itab ility  fo r p lant height (0.70).

S im ila r  observations were made by Kum ar e t a\. (1980) and A lva rez  (1984). 

Nandpuri c t  ah (1973) observed the highest g rv  (90.32) and pcv (96.77) for 

early  yield/plant followed by fru its/p lant (g rv  - 57.62; pcv - 60.53). The 

lowest gcv was observed for to ta l yield/plant (24.33). The h e r itab il ity  

estim ates for fru it weight (0.93), fru its/plant (0.91), ea r ly  yie ld/plant (0.89)

and total yield/plant (0.80) were very  high. A wide range (40.00 to 

177.421 ) was observed for the expected genetic  advance as % of mean. 

E a r ly  yield/plant recorded the highest genetic  advance as % of mean 

(177.421) followed by fru its/plant (113.19%) and fru it weight (82.39%).

V i  v ,i j i„i •. .i and Sal han (197 3) reported the highest h e r itab ility  for fru it

weight I ; . ,  4 \ )  c oupled w ith  high genetic advance as % of mean (43.35%).

131 idi c t al. (1983) observed high values of gcv (37.55 and 3S.56,

re sp« ■ l i e  l\ ) and pc v (47.%' and 4).08, respe< liv e ly )  for early  yield and 

fru it w'.'jigtit. t iib re l (1983) reported he r itab ility  of 0.14 for y ie ld  and 0.10 

ter fru it si/e. Kha la l-A I I . ih  et al. (1984) found that heritab ility  es tim ate  

was the highest for fruit we ight (Odd.) fo llowed by fruits/plant (0.60).

11. I i u 1 1 i 11 a r a i I < r l . I n s

iMorhi/uki et al. (1986) reporteil high h e r itab ility  for iru it  shape 

mde\ (0.87) and fruit firmness (0.74). I ’udda et al. ( I 71) observed high 

h e r itab ility  (0.64) along w ith high genetic advance for locu les/fru it (0.87). 

Choudhary and Khanna (1972a) repor led broad sense h e r itab il ity  of 0.33 to

0.72 for locules/frui t. High h e r itab il ity  along w ith  high genetic  advance

for lor u les/fru it were also reported by Singh cM_ aj. (1974), M ita l and 

Singh (1977 ). 8mgh and Singh (1980) and IMuilam (1981). A ro ra  ct ah (1982)

reported high h e r itab il ity  (0.81) and genetic  advance as % of mean (41.63%) 

for locu les/fru it. Dudi et ah (1983) observed only the low'est pcv (21.84), 

gcv (16,88) and genctrr advance as % of mean (26.91%) for pericarp  

thickness. H e r ita b il ity  estim ates  for crack ing , from crosses between 

v a n e  Iren res istan t wuf susceptib le to crack ing  varied  from  0.42 to 0.63
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(A lva rez , 1984). The very  same estim ate  of h e r itab il ity  fo r crack ing  (0.42 

to  0.63) was also made by Lancaste r and M orelock (1984).

r .  F ru it  ju ice charac te r is t ics

Lower (1963) reported h e r itab ility  estim ates in the range of 0.75 to

0.91 lor soluble solids and 0.80 to 0.92 for total solids. Low er and

Thompson (196 6) also observed a re la t iv e ly  high h e r itab ility  for soluble 

solids (0.7 5). Agble (1977) in contrast, reported a very  low h e r itab il ity  for 

solids based on regression of offsprings on parents. High h e r itab il ity

es tim ate  for total soluble solids (0.88) was reported by S r ivas tava  and 

8a« ban ( 1973). Monrna and Kam m iura  (1982) observed h e r itab ility  estim ates 

in the for soluble solids to be 0.65. Bhutani e_t aj_. (19S3) observed

the highest he r itab ility  lor total solids (0.98). Zhou and Xu (1984) studied 

in h e r ita ii ie  o| soluble s o l i d ,  m tomato fru its and reported narrow and 

broad sense heritabilil>  to he 0.56 and 0.81 respective ly . Stevens (1976) 

found high he r itab ility  lor ah ohol insoluble solids (0.68) and v iscosity  (0.75).

A rora  et al. (1982) reported high prv (2 5.54), gov (2 3.b5), the

login d he r itab ility  (0.86) along w ith  high genetic advance as % of mean

(45.01 h) for a r id ity .  Monrna and Kam m iura  (1982) while studying

inheritance < > f sugar ron ten t and a r id ity  m processing tom atoes, reported

h e r itab ility  estim ates in the I to be 0.65 |or a r id ity  and 0.78 for p ll.
• ^

Bhutani e_t al. (1983) observed the highest p rv  (31.55) and gcv (31.02) for

ast orbu acid  fo llowed by redm mg sugar (pi v - 29.57; gcv - 28.77). High

h e r ita b il ity  was observed for a r id ity  (0.97). Abam and Uzo (1984) also

observed high h e r itab ility  (0.88). Lukyanenko and Lukyanenko (1986) 

reported  h e r itab il ity  es tim ate  for a r id ity  to be 0.42 to 0.63.

Agble (1977) found the fru it co lour in tensity  to be m oderate ly

heritab le  (0.50). Bhutani and Ka lloo  (1983) while  studying genetic  

components of roroterrords and lycopene also reported  m oderate narrow  

sense herH'nhthfy for bnth compotrrfd* (0.44 and 0.14 resp ective ly ).
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Table 1. Variab ility  in fru it and juice characteristics

C haracte rs
V a r iab ility

(Range) Reported  by

F ru it  shape 
index

Per icarp
thickness (cm )

0.70 (Pusa Ruby) to 1.4 3 (Ita lian  
Red Pear)

0.70 (Pusa Ruby) to 1.42 
(Chiku Grande)

0.40 rrri (Pusa Ila r ly  D w arf) to 
0.62 cm (Chiku Grande)

0.33 n n  (N o .695) to 0.63 cm 
(No. I 14)

Roy and Choudhary (1972)

Rao and Choudhary (1981)

Roy et al. (1970)

Roy and Choudhary (1972)

0.37 cm (Pii'.u Ruby) to 0.47 cm 
(R ulna)

Rao and Choudhary ( I9 S1 )

0.22 cm (Sahuiir Prabha) to 
0. ‘)'i ( in (Tru\ elh i )

Dudi et al. (19S3)

0.4 5 rm  (Pusa Ruby) to 0.70 cm 
( I  HR 674 Sl\)

Tikoo (19S7)

llIK e V lelil ( I ) 38.20‘6 (Pi iiu e/un l-.a ISurghese) 
to 65.80% (K a .p a rex )

62.30% (( liil.ii G ruurlr) to 71.00% 
(SI. 120)

Swum y et al. (1963)

Roy et al. (1970)

64.00% (Ita lian  Red Pear) 
to 7 3.30% (SI. 120)

Roy  and Choudhary (1972)

70.00% to 77.00%

70.00% (SI. 120) to 77.00% 
(Punjab Tropic)

66.00% (S-l-0) to 71.00% 
(Angurla tha )

68.60% (V. 687) to 87.70% 
(E C  130046)

K au r et ah  (1975) 

Pru th i et al. (1980)

Sethi and Anand (1982)

Madoiah et aL (1986)
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Total soluble 
solids {% )

V a r iab ility  (Range)

73.33% (Indoproress I to 93.33% 
(Vaishali)

70.55% (lib  101) lo 8 5.71% 
(Punjab Kesari)

83.90% (Se lection  4) to 91.00% 
(P r is ta )

4.50% (Pruhonicky U n iversa l) to 
8.00% (Ryb izovc )

4.50% to 5.00%

5.40% (E C  54723) to 8.20% (Go la )

3.50% (Punjab Kesari) to 5.00% 
(Pusa Ruby)

3.90% (Pusa Ruby) to 6.60%
(be I. 152)

3.20% (M 128) to 6.00% (Rom a VF )

3.20% (Ury/bb.i) to <..20%
(F< 1 54 888)

3.80% (S lm tal) to 4.62%
(Indopror ess II)

4.20% (P res lav ) t•» 6.00%
(Pusa Ruby)

4.00% to 5.50%

3.83% (Punjab ( lilmhuro) to 5.90% 
(Sol. 152)

Twtnl solids (% )  5.40% (N o .700) to 6.79%
(Ch iku  Grande)

2.94% (Cam pbe ll) to 7.46% (Ka loh i) 

M M  W U I I - ' l l  I®  W Jfm  (Rom a)
mmfm

Reported  by 

Seth i and Anand (1986)

Ilhatnagar et aj. (1987)

S e tty  e t aj. (1987)

Swam y e_t aj. (1963)

Roy and Choudhary (1972) 

R a ttan  jet aj. (1978)

Pruth i et aj. (1980)

Sethi and Anand (1982)

Fontes £ t  aj. (1984) 

M.ulaiah aj. (1986)

Setlu and Anand (1986)

Se tty  et aj. (1987)

Tikoo (1987)

Roy and Choudhary (1972)

Bajaj and Mahajan (1982) 

Bhutan! %t ^  (19113



V a r iab ility  (Range) Reported  by

Insoluble 
solids (*t>)

Reducing 
sugar (% )

4.10% (Mangala) to 6.16% 
(Indoprocess II)

0.70% (Fresh market tom atoes) to 
1.20% (Processing tomatoes)

0.17% (Cam pbell) to 3.92%
(F  455-DI)

0.92% (Pusa Lai M eeru ti) to 
4.05% (B-17)

Seth i and Anand (1986)

A therton  and Rudich (1986)

Ba ja j and Mahajan (1982)

Bhutam  et a l. (1983)

A r i d i t y  ( i ) 0.29% (Immune) to 0.59% (Ryb izove ) Swam y et al. (1963)

0.33% (Chiku Grande) to 0.71% 
(Pusa Ruby)

0.26% (B ro th ) to 0.68% (F  0 9 5-HI)

0.35% (Angurlatlia ) to 0.63%
(Sel. I 52)

Roy and Choudhary (1972)

Baja j and Mahajan (1982) 

Sethi and Anand (1982)

0.38% (G routhens G lobe) to 1.61% 
(( berry)

0.32% (V 687) to 0.58%
(Seler tmn 22)

0.33% (Shul.il) to 0.0S'li 
(Vaisbali and Mangula)

0.50% (Punjab K esari) to 0.68%
(MS 101)

0.37% (P r is ta )  to 0.70%
(Pusa Ruby)

0.31% ( IH R  858 x IM R 709) to 
0,42% (82 P R  I )

Bhutam  et al. (19S3)

Madaiah c t al. (1986)

Setlu and Anand (1986)

Bhatnagar £ t  a L  (1987)

S e tty  et al. (1987)

Tikoo (1987)

0,37% (Punjab Kesari) 0.62% (KS 1) Baja) et al. (1988)

4,25% Ruby) to 4.75% Pruthi £t (1980)



Sugar a n d  
ratio  or 
T55/acid ra tio

Pulp content ( I )

Ju ic e  v iscosity

Lycopene 
(m g/100 g)

V a r iab ility  (Range) Reported  by

4.10 (Pusa Ruby) to 4.50 (S-M-0)

4.00 to 4.30

Seth i and Anand (1982) 

Madaiah et al. (1986)

3.90 (Pusa Ruby) to 4.40 (Druzbha) S e tty  et al. (1987)

5.60:1 (Punjab Kesari) to 13.00:1 
(Punjab Chhuhara)-TSS/ac id  ratio

Pruth i et al. (1980)

0.44 (Cam pbell) to 7.26 (R on ita ) - 
sugar/acid '1 f^tio

5.14 (Indoprocess II) to 8.72 (Shutal) 
Sugar/acid ratio

6.401 (K S  1) to 12.50 (Rom a) - 
TSS/and  ratio

Ba ja j and M ahajan (1982)

- Seth i and Anand (1986)

Ba ja j et al. (19SS)

44.00T. in C'111ku Crande

2 3.00 *. (tie 
50.00 i, (IK 
I O V L I l )

I I 57889/Ogasta) to 
I 548‘io/m ,-.ton L 7116

Fontes et_ ak  (19S4) 

Madaiah et al. (1986)

21.00*. (P res lav  and llehros) to 
30.40*. (Pusa Ruby)

3 5.50 (N o .700) lo 4/.00 5 
( Ita lian  Red Pear)

119.00 (llcb ros ) to 250.00 C PS 
(P r is ta )

0.04 5 mg (Sovctske Lahonde) to 
6.94 rug/100 g (Kasparex )

1.05 mg (P a t r io t )  to 3.60 mg/100 g 
(K ew a lo )

8.20 m g/100 g (Nuova Super 
Roma % Bel Liang Hong)

\ M  m g  m e  \ m m m m  M  «© 
w ig / io i  g  m e  im m t h i iw

<wwf iwgaiiiiBi

Se ttv  et a l. (1987)

Roy and Choudhary (1972)

Se tty  et al. (1987)

Sw am y et al. (1963)

Bajaj and Mahajan (1982)

Yongjion jgt a l. (1982)

Madaiah gj. (1986)
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V a r iab ility  (Range) Reported  by

fiS caro tene 
Uig/100 g)

3.72 mg (P rcs la v ) to 5.35 mg/100 g S e tty  ^ t  jd . (1987) 
(P r is ta )

1.95 mg (Sel. 152) to 6.77 mg/100 g Ba ja j e t  a l. (1988) 
(Pusa Ruby)

52.0*1 >ug (Z la ta  K ra lovna) to
719.90 ^g/100 g (Ryb izove )

Sw am y et _al. (1963)

12.20 ^ g  (P a tr io t )  to **6.80 jug/100 g Ba ja j and Mahajan (1982) 
(Brencm

Ascorb ic acid  
(mg/100 g)

2000 jig (Shutal) to 6000 jug/100 g Sethi and Anand (1986)
(Indoprocess II)

13.10 mg (Pruhonicky U n iversa l) to Sw am y £ t  a_L (1963)
36.6*1 rug/100 g (Ryb izove )

9 .‘j 0 mg (N o .I 16) to 18.00 mg/100 g Roy and Choudhary (1972)
(Pusa Ruby and Rom a)

11.00 mg (S e l .120) to 2*1.60 mg/100 g Pruthi et ah (1980)
(S 12)

6.51 mg (I lea lam) to 19.69 mg/100 g Baja j and Mahajan (1982)
(P *0 5-1)1)

19.00 mg (t Inku (.ram ie ) to
26.20 mg/100 g (Sel. 152)

7.20 mg (Id 520(.2-l) to
2*..2/ mg/100 g (I'm.a Red Plum )

20.00 mg to 30.00 m g/100 g

*>.50 mg (Og.ista) to
28.9 mg/100 g (lit 135501)

13.50 mg (Indoprocess III)  to
21.20 mg/100 g (Shutal)

15.20 mg (P re s la v ) to 27.5 mg/100 g 
(Pusa Ruby)

10.*)*) mg (K a rn a taka  Hybrid )
22.10 m g/100 g (A C  238)

15.00 mg to  30 m g/100 g

V t l u  and Anand (1982)

P lu iL in i et al. (1983)

G eorg ijev  et a L  (1983) 

Madaiah et al. (1986)

Sethi and Anand (1986)

Se tty  et al. (1987)

Ba ja j et a l. (1988)

Ka lloo  (1989)



2. Som atic analyses for fru it shape index and quality characteristics

The ava ilab le  inform ation perta in  m ainly to association among yie ld  

and y ie ld  contributing characte rs . A  high negative  co rre la tion  was 

observed between dry m atte r content and fru it  weight (Goldenberg and 

I ’altk 'ii, I Mob). I lu l l  weight w j i  liegu live ly  and s ign ifican tly  co rre la ted  

w ith  fru it number showing that w ith  increase in fru it  number there  would 

be decrease in fru it weight (Nandpuri et a l., 1973; S te fanova  and S teva , 

1979; R a ttan  cm a j „  1983). High yield  was negative ly  co rre la ted  w ith  high 

solids and alcohol insoluble solids D anoria  and Rhodes, 1974).

L a r ly  yield, Iru it  weight and fruits/plant had high d irect e f fe c t  on 

y ie ld . F ru it  weight, besides its strong d irec t e ffe c ts , contributed towards 

y ie ld  through positive ind irect e ffe c ts  via pericarp  thickness and locule 

number (Dudi and Kulloo, 1982).

F ru it  weight was negative ly  co rre la ted  w ith asro rb ic  acid  content 

(Brow n arid Bolin, 1946; I ’oole, 19 56; Currence  ej_ a l . , 1961; R a tta n  _et a l . ,

198 3). M esorarp  thickness was positive ly  co rre la ted  w ith  fru it  size and

yield revealing  that any increase m rnesocarp thickness w ill result in 

increased yie ld  and Iru it  size. A c id ity  and ascorbic acid  content had 

positive co rre la tion  w ith  frm ts/plant, seed percentage and yie ld  

(R a tta n  e j aj., 1983). Vanovc bn k e j aj. (1980) reported co rre la t ion  

between v iscos ity  and ra tio  of soluble to insoluble substances to be high. 

Abam and I I/o (1984) found that corre lations were apparent between 

reducing sugars and total soluble solids. G orbalenko  and Gorbatenko (1987) 

rondurted  path analysis of fru it qua lity  tra its  in tom ato. They studied 

d ire c t and ind irect effec ts of sugars, total t itrab le  acids, ascorbic acid , 

ca ro tene  and ce llu lose on dry m atte r content of fru it . The d irec t e f fe c t  

of total sugar on dry m atte r content was g reater in parenta l form s than 

fot the ir hybrids. Ascorb ic  ac id , ca ro tene  and ce llu lose  had lower or 

fttf if lf ly*  path  co e ff ic ie n ts .



X  Identification ol processing type(s) based on selection index

Se lection  index is a linear function of d iffe ren t a ttr ibu tes  having 

an appropriate* we*ight. Conti et  ̂ j i L  (1981) proposed a method for 

eva luating  the processing tomato. The method involves ranking va r ie t ie s  

on the basis of an index ca lacu la ted  from the data on the most im portant

agronom ic and technological tra its. The index is ca lcu la ted  accord ing to 

the form ula 1 =i.bc^ where b ( is the weighting co e ff ic ien t of each t ra it  

and j is the value of each tra it.i

B . Eva lu a tion  of tomatoes for ketchup and paste

The essential ch a rac te r is t ics  of tomatoes for processing va ry  for

d iffe ren t products. Indian work m ainly deals w ith  va r ie ta l su itab ility  of

tofuator'j for canning and juice making. Varie ties  Chiku Grande, Rom a and

Ita lian  Red Rear ( la m  and Mukerjee, 1966; Roy eK a l . , 1970), Ruth ,

Farly  i hatham, San Marzaho and Red Top (Beerh and Rane, 1976) and

US 110 ( I ’athak and Mahajan, 1978) were suitable for processing into ju ice 

or fur ( anrung of whole peel tomatoes. Adsulc* o_t a_L ( I9 S0 ) reported

Rem  i, Si I I I ,  I ’iiiij.il. ( lihuliaca and Sele( lion 4 as highly suitable for

making juice. Ram a e j al. (1980) screened six oval fru ited  lines for

canning of whole tomatoes. IK 55055 was the most superior ranking firs t 

in yield/ha, y ie ld  of canned product, colour, firmness and resistance to 

breakage in the ran . Ran and ( houdlniry (1981) found that the Pusa 

Ruby x i lukii Grande who h out yielded all others held promise as the 

best m ate ria l for canning.

Sw am y et o_l. (196)) found that of the e leven  Czekoslovak ian

varie ties , Kosparex and Ryb izove  produced ketchup of deep red colour, 

exce llen t consistency and good flavour. Pru th i e t ah  (1980) reported

PHtfftjab Chhuhara, Pusa Ruby and Se lec t ion  12 as the best three in the

ofcAti' o f m e r it  to  m anufactu re  tom ato ketchup. Based on ju ice y ie ld ,

peat* ^ivltfy co lour and appearance, a c id ity  leve l and lycopene content, 
t i n  W fw tie i 1C 1$t\M t 1C 129606/ARND and Selection 4 w en

ULi a ■' r* ' * jTg- r • • *



th e  best io r  paste m anufacture  (M adaiah _al_., 1986). E ig h t hybrid

tom atoes were eva luated  for physico-chem ical ch a rac te r is t ics  and su itab ility  

fo r puree preparation. Indo-Process II was the top ranking fo llow ed by

Indo-Process III and Rupali (Seth i and Anand, 1986). Bhatnagar e t a l.

(PH I/ ) on tlu' K ii. 1:. ol org.moli'ptu ratings suggested IIS  101 and I IS  110 

for paste and ketchup. Se tty  e_t ah (1987) found Pr is ta , a Bu lgarian

va r ie ty ,  to be the most suitable for making paste, ketchup and ju ice,

taking into consideration yield  of tomatoes, juice and paste and sensory 

quality .

Va rie ta l evaluation and breeding programmes under A ll India

Co-ordinated Vegetable Im provem ent P ro jec t ( IC A R )  resulted in the

reroiniiM fulation of some introductions/selections for exclusive use as 

p ro ies .m g  tomatoes. Rom a, 2066-27, Punjab Chhuhara and Sel. 152 w ere

recom m ended for re lease on national leve l. In addition, two va r ie t ie s  were 

iden tified  for processing from I I I IR ,  Bangalore, I I IR  670 SB  (U C  S2 B ) and 

Sel. I I .

In developed countries, there is a growing interest in fru it qua lity  

a ttr ibu tes  which contributed to improved quality  and case yie ld .

U lt im a te ly ,  this resulted in the development ol ru lt iv a rs  suited to spec if ic  

prodiu Is, ( rim snnvee foi keh hup and concentrated  strained products (K e rr  

and Cook, 1979), V ecb ritc , Veem ore, Baskctvee  and W ondervee for ju ice

and ketchup, Vccpro, Veerom a, R u b yv re  and Veeking for ketchup and

Veepick for paste (K e rr  and ( ouk, I981a-d, 1983a,b, 1980), U C  82 A and

U C  82 B for paste (M utton et  ̂ah , 1982), Luo Hong for paste

(Yongjian  et £ l .T 1982), Ohio 7810 for concentrates (B e rry  and Gould, 1983),

S ichuan/ao for paste (L in  et a L ,  1980), Ohio 832 for ketchup (B e rry  and 

CicHitd, 1986) and Processor 00 for canning and tom ato products (Leeper 

and Cox, 1986).



*
Ketchup yield  and its chem ical composition

IS I (1967a) prescribes a minimum TSS o f  25% and a c id ity  of

L2 0 %  as a ce t ic  acid  in tom ato ketchup to sa tis fy  IS requirem ent. 

Sw am ^  et  ̂ ah (1963) eva luated  I I  Czechoslovakian  va rie ties  of tom atoes for 

their su itab ility  to prepare tom ato ketchup. They reported varia tions in 

the chem ica l composition of tomato ketchup as, a c id ity  1.86% to 2.40%, 

ascorb ic acid  27.48 mg to 64.03 mg/100 g, |3 carotene 451.20 ^ig to

1256.00 jug/100 g and lycopene 238.90 jug to 10640.00 jug/100 g. They also 

found that ketchup from varie ties  Kosparex and Ryb izove were deep red 

coloured and had exce llen t consistency and very  good flavour. 

Pru th i e j  ah (1980) eva luated  seven tomato va rie ties  for making ketchup. 

V a r ie ta l variations were observed in the physico-chem ical composition of 

ketchup. T5S varied from 29.50 to 32.50" Brix , ac id ity  from 1.60% to

1.9 5%, ascorbic a r id  from 14.00 rng to 36.40 m g/100 g and pH from  3.95 

to 4.35. Based on better quality  c hu ra rte r is t ics  like colour re tention , 

consistency and flavour during storage, Punjab Chhuhara was se lected  as

the he .t va r ie ty  fur kel< lui|>. Beerh (1982) reported that com m erc ia l

ketrhup r. often adu lterated  w ith  pulps of apple, papaya, ashgourd, 

pumpkin, sweet potato arid ca rro t to increae the bulk and reduce the cost. 

Ram  and Bains (I98f.) analysed experim ental and com m erc ia l ketchups. 

They found that Brix  and total ac id ity  of experim ental and com m erc ia l 

samples varied  from 40 to 42, 1.64% to 2.17% and 29 to 38, 1.22% to

2.36%, re sp ec tive ly . Bhatnagar cd ah (1987) found that the ketchup yie ld , 

from  four tom ato va rie ties  whose TSS was adjusted to 26° Brix , varied

from 24.55% to 36.00%. The a r id ity  showed a range of 2.00% to 2.60%. 

The organo leptic  score made out of a to ta l of 40 varied  from  29.00 to 

35.80. S e t ty  e t  ah  (1987) eva luated  four Bu lgarian  and two Indian tom ato  

va r ie t ie s  for processing into ketchup. The y ie ld  of produrt ranged from  

to 46.40%. A r id i t y  showed a range of 1.43% to 1.85% and 

fiyeepefte % 3 0  mg to  12.32 mg. The TSS  of ketchup was adjusted to

fftey alio foirmf tftgt higher the Initial TSS and pulp content In

iifem  f lM t f  wft* ytofcf of fcttefotip. Sim ilarly the viscosity alio



”r  'tineas, higher i f  the pulp con ten t were more. Ran i e t  a l. (1989) reported 

Khc composition of 'co ld break' tom ato ketchup showing extensive seepage

o f liquid protion. It  had 28.50% to ta l solids, 1.84% ac id ity , 15.90%

reducing sugar and 3.85 pH. 

2. Paste  y ie ld  and its chem ica l composition

ISI 11967b) prescribes a minimum total solids of 26.00% to sa tis fy  

the IS requirem ents of tornatc paste. Madaiah e t ah (1986) eva luated  15 

va r ie t ie s  for making tomato paste. Product recovery  varied  from 9.50 to 

19.50%. The variations in the chem ica l composition reported were, a c id ity  

1.97% to 3.42%, ascorbic acid 21.10 mg to 156.80 mg/100 g, lycopene

10.10 rng to 33.80 m g/100 g and pH 4.00 to 4.20. A ll the pastes had 

28u Br ix. B liatnagar ej  ̂ oh (1987) reported that paste y ie ld  in four 

varieties, varied  from 12.42% to 17.14%. The a r id ity  ranged lrom  6.50% to

6.701 hut the T.S5 was adjusted to 26° Brix . Se tty  et_ ah (1987) 

eva luated  six va rie ties  for paste m anufacture . Variations in the paste w ith

Tss id 28.00%, were a r id ity  (1 .90S. to 3.30't), ascorbic a r id  (75.20 mg to 

llf>.20 mg/100 g) an«l lyr ojjene (19.70 mg to 29.40 mg/100 g).

C . Eva lu a tion  of tomatoes for long shelf life  of ketchup

1. t lianges in physic o < liemn al « harar le r is t irs

btradtz  et_ ah (1952) iruln a led  that ra ro tcno ids are re la t iv e ly  

una ffec ted  by various processing techniques. Swam y £ t ah (1963) reported 

varia tions in re tention  of ascorbic acid, |\ caro tene and lycopene during 

preparation  of ketchup. Variations ranged from 50.83% to 90.53%, 26.50% 

to 100% and 48.50 to 95.60% for ascorbic a r id , Ji ca ro tene  and lycopene, 

resp ective ly . The va r ie ty  Ryb izove  showed marked tendency for serum

ttflwrvttort of ketchup during storage which was explained by low pectin

fWWaffit. they also found that fill the va r ie t ie s  tr ied , did not sa tis fy  the 

M ix  of *73 /Jg fyeopwne/g of tomato solids, te n ta t iv e ly  f ix ed  for 
f lM i$  tf« remtrtratf effect of processing as well as varietal

M  ' ” ’ ,:C , le> ¥  , A to



«nica'iEiLers. Goose and B instead (1973) found high break tem perature  to  

colour due to slight ra ram e liza t io n  e ffe c ts .

M arkviro j and Ranganna (1976) reported changes in physico-chem ical

ch a rac te r  is l ics o l lom alo  products during processing and storage. O x idative  

degradation of lycopene at 50°C leads to fragm entation  of molecules 

y ield ing acetone, ruethyl heptenone, lacvu lin ic  aldehyde and glyoxal. 

Degradation ol lycopene also occurs during heating of serum free tomato

pulps in presence of oxygen. R a te  of breakdown as measured by colour

lo>s varies accord ing to a va ilab ility  ol oxygen, tem perature and intensity  of 

illum ination . Loss ol ascorbic acid  during storage was also observed. A

six rnoruhs storage ol paste at room tem perature resulted in three tim es 

de« ri -c.ii ol ascorbn a< id when compared to solid pack tomatoes or juice. 

A lb  i I i  months, the hus was as high as 70 c. In addition, the extent of

f un< eritration ol jm< <• was also a la< tor ol prime im portance w ith  regard 

to aa  Thu a»id ro ii ie i it .  The more concentrated  products should be 

stored it Inw iT  ti rnpi ratnre. i'arm ed tomato ketchup stored at 20 to

1 1 ' l i ' ’ ' !  i 1111 I < In in 11 , d i 11• 111go , than la I< 11M11 stored ahoye 20"( ' .

t oii'n |'ii-lit t i tin ., the serum » «.»lour was darkened and the ac id ity

lli« I • i • d. Tti m aintain good (|Ualll\ the\ advoi ated that the ketchup

should he .h>r d ,it 20 i or lower. Also. lln \  opined that m easurem ent

of serum col mr to he useful lor d c tn  ling storage condition. The

prcseii' e ol a ir. whir h a lte r  the bottle* is tapped < annot escape, causes 

darkening ol ketchup at the n< < k ol the bottle .

pastes made at severa l break tem peratures. Pec t in  retention  decreased as 

break tem perature decreased from 108°C to 6*r°C. A lso va r ie ta l variations 

in pec tic m a te r ia l were observed. Ascorbic a r id  retention  decreased as 

the break tem perature increased due to the oxidation and therm al 

degradation of ascorb ic a r id  at higher processing tem peratures. In 

fclfra manufacturing process, ascorbic acid is oxidised to dehydro-ascorbic
trl* f when is further degraded to products with no vitamin C

M u r k . i t  an d  l u l l  ( l ‘i/i>) s tu d ie d  i l iangos  in q u a l i t y  f a c t o r s  of  t o m a t o

fhw ra te  of oxidation depends on a va ila b il i ty  of



oxygen and the break tem perature . Tom atoes m acerated  a t 108°C were 

tower in a c id ity  and higher in pH than those a t low er tem peratures due to 

inactiva tion  of enzymes. Losses of vo la t ile  acids and carbondioxide also 

o* i ur a l  higher break tem perature. Colour as indicated by Hunter colour 

d iffe rence  m eter showed a better colour in the samples m acera ted  a t 

lower tem perature. A higher break tem perature resulted in a th icker 
consistency.

Pru th i e j  aj. (1980) studied physico-chem ical changes in ketchups 

from seven va rie ties  of tomatoes during 12 months storage at room 

tem perature. In it ia lly  no black neck and phase separation were observed 

but during storage, ketchup from a few  va rie ties  showed these defects . 

G e la tion  was also observed in ce rta in  ketchups. Loss in ascorbic ac id  

ranged from 17.20.1 to 74.4 0% and 12.20% to 63.60% during m anufactu re  

and u tte r 12 months storage at room tem perature, respective ly . The pH 

and D S  did not change s ign ifican tly  during storage and ranged from  3.9.*) 

to 4.35 and 29.501. to 32.00%, respective ly . The colour loss (OD va lue) 

during eight months storage, ranged from 12.90% to 5S.40%, but none of 

tin- v iii< to . showed sign ificant change visually . The va r ie t ies  varied  in 

co lour retention. Ihey  also found that the.1 chem ica l changes were slowed 

down and the ketchup rem ained in good condition lor a longer tim e when 

stored at 5 ’( to /"( . Drdak and Pribe la  (1981) investigated  the 

non-en/ym ir browning and tomato puree colour. 'C h a n g e s  in the content of 

5 hydroxy m ethyl furaldt hyrle l  (H M D  were used to de tect changes caused 

by non-enzymic browning during healing  of tom ato puree at 95 °C . 

Content of total carotenoids decreased from  18.46 mg to 16.96 m g/100 g 

sample. The increase in heating tim e resulted in higher content of H M F  

from  orig inal 2.70 mg to 938.30 mg/kg. The e f fe c t  of heat trea tm en t 

over the range of 20 °C  to 90 °C  during pulping on ju ice colour showed 

that co lour qua lity  (Hunter a/b va lue) decreased but consistency and 

vlsretlrry Increased w ith  increasing heat trea tm ent (La jos, 1981-1982), 

A b d e M ta h im n  ( f 9 l #  analysed the nutritiona l va lue of fresh tom atoes, 

JJaffce and Cfmettfttreta. The canned products were not good sources

Z*f



o f  ascorb ic ac id . The orig inal ascorb ic acid  content of 16.5 m g/100 g in 

fresh  tom atoes was reduced to 8.2 mg and nil mg/100 g, respective ly  in

canned ju ice and concentrates.

The keeping quality  of whole tom ato concentrate  was examined

(Seth i and Anand, 1982). The retention of carotenoids was not much

a ffe c te d  and varied  from 82.24% to 88.01% and the retention  of ascorbic 

a n d  ranged from 40.10% to 92.30% during 12 months storage. Warnock

( 198 J) analysed the asc orbic ac id content ol fresh and processed purees

from 12 va r ie t ie s  and reported that va rie ties  Rowpac and V F  109 lost less 

ascorb ic a r id  upon processing than V F  145 B 7879. W ilska-Jeska e t al. 

(198 3) observed reduction in ascorbic acid  and raro teno id  contents to the 

extent of 20% to 30% arid 20% to 25% respective ly  during pulping for

concen tra te  m anufacture . During storage ol the concen tra te  at room 

tem perature, sugar, ascorbic acid  and raro teno id  contents were reduced 

further by 10 c , 35% to 50% and 15 to 30%, resp ective ly .

Kwu jinew ika  e j a_L (1984) studied c hanges in quality  ch a ra c te r is t ic s  of

tomato concen tra te  (30%) stored at 7 C,  IS ' C to 20L’C and 37°C during 

six months of storage. ( >r ganoleplH changes in storage at 7 °C  and 18DC 

to 20 » were slight hut proiioiinced at 37"c ‘ maml> a ffe c t in g  colour and 

arom a. Takarla (1984) lound that s te r iliza tion  of paste* and storage for ten 
months at 30 < did riot a lte r  consistency sigml ican tly .

Fffec t of break tem perature cm changes in organic acids and sugars 

in canned juices made frnrn VI 14 5 7879 and lit  82 B tom atoes were 

investigated  by high pressure liquid chrom atography ( G an red o  and Luh, 

1986). Analys is revea led  presence of oxalic, n t r i r ,  ga lactu rom c, m alic  and 

pyro lidm c carboxy lic  acids in canned juices. Oxalic  and ga lactu ron ic  acids 

decreased as the break tem perature increased. F ruc tose  was present in 

s lightly  higher amounts than glucose. B reak  tem perature  did not cause 

s ign if ican t changes in sugar content of the canned Juices from  U C  82 B 

tomatoes.
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Ja n e  e t ah  (1986) while eva luating  12 tom ato  cu lt iva rs  fo r ju ice

production and storage for retention of ^  caro tene reported 20% loss 

during ex traction  and another 20% loss a fte r  seven months of storage. 

Madaiah et_ ah  (1986) reported that losses in ascorb ic acid  content in the

prepared paste ranged from 10% to 20% during concentration  and losses 

in lycopene content were marginal and reasonable. Bhatnagar et_ aj_. (1987) 

found the keeping quality  of paste and ketchup under room storage

« uinliiio ii', in be reasonably good upto six months. How ever, there was an 

in* reaso in optica l density and decrease in acid content of the products 

due to degradation of acid  contents and the enzym atic  and non-enzym atic 

browning. V lolcott d  ah (1987) reported that heating of the pulp prior 

to i'111 e ex traction  provided a be tte r ex traction  of pulp from the skins and 

also mui tiva tcd  the eii/.yines which would otherw ise degrade the p ec t ic

enzym es im portant to consistency.

2. Mn ru-organism*, causing spoilage in processed products

Weiser e_t ah (19/1) reported that moulds and yeasts find a

favourable environm ent m ketchup and r e l i e d  the general san itary

pra« ti> e ,  used m the prof ev,mg ol the product. In fact, mould counts by 

llow o id  m d h m l a ie  a routine laboratory proecdure for ketchup. The

presence of yeasts gave an yeasty flavour along w ith  gas form ation. The 

usual sugar r onr rn tru t ion ol ketchup is not s u lfu ie n t  to inhibit growth of

most rim robes. Also moulds and yeasts are very  resistant to sodium

benzoate used as a p reserva tive  in ketchup (Woodroof and Luh, 197 5).

Krtshnaswam y d^ ah (1971) gave an account of the m icrobia l 

contam ination  of spices and spice m ixtures. Yeast and mould in festation  

w ere  present in a ll types of spices but in b lack  pepper, the in festation

was heavy (9800/g). M artinez  and Christensen (1973) assessed the fungal 

f lo ra  of b lack  and w h ite  pepper. They observed fungal colonies in

$2 samples of b lack  and w h ite , whole and ground peppers which



averaged  53,000/g. The major fungi present w ere  Aspergillus f la y  us, 

Asperg illus g laucus, Aspergillus ochraceus, Aspergillus re s tr ic tu s , Aspergillus 

tam arn , Aspergillus vers iro lo r and Pen ir il l iu m  sp. Guergue and R am irez  

(1977) warned about potentia l contam ination of sausages through a fla tox in  

contained in red and black pepper used in the preparation. They isolated 
525 btrains of moulds from samples of red and black pepper, com m only 

used for Spanish sausages. Of these, 100 isolates belonged to Aspergillus

flavus group out ol which 31 were from black pepper among which eight 

strains produced afla tox in  B j .  E s te l i t ta  (1982) also found Aspergillus flavus 

as one among the organisms contam inating black pepper. The fungal

population m d iffe ren t grades varied from 26 to 48,000/g. Ranganna 

(1977) mentioned that starch, sugar, spices, and other ingredients used in

the form ulation of ketchup were im portant sources of contam ination.

fe rm en ta t io n  in tanned tomato juice was p rinc ipa lly  due to

La> t'ib.jt 1111 . Mould and yeast spuilage may raise the pH t decrease

re lru i 11\»e iridi-x and develop el f- Ilavour. The sources of contam ination

vx<ri I n u t ,  tannery yard, tu iw eye r  belts et< . (N arkv iro j and Ranganna, 

iw/i.). H m i i i |/,i )|i (1981) found that ce rta in  strains of Bac illu s  coagulans

cause spoilage in tomato products. C m I io w k v . ej_ ah (1982) estim ated  the

run ro-analy Hr al r | u a 11 1 y of tomato products hy Howard mould count.

In< nk n< e of mould ranged from ‘r’r.M 't, of soup samples to 98.80^ of

paste samples. Spotti et al. (1980) investigated  the ra p a c ity  of mould 

strains belonging to R h i/o p u ., r e n in  Ilium , Aspergillus, C ladosporium  and 

Fusar iu rri to produce gas in fru it jmr rs  and strained tomatoes. They found 

that strained tomatoes were ferm ented  hy most of the strains tested. 

Bhatnagar et ah  (1987) found that m icrob ia l exam ination of the products 

ind icated  no de fin ite  trend in the changes of m icrobia l counts. B a c te r ia l 

and yeast colonies were absent. Predom inant moulds which caused spoilage

oi  the products in storage were A lte rn a r ia , Aspergillus and Rhizopus sp.



TraSfisfer o f processing tra its  to  a  b ac te r ia l w i l t  res istan t genetic
background 

I ,  Combining ab ility

a. F ru it  y ie ld  components

2
Mishra and Khanna (1977) observed s ign ificant d"* gca for plant

2
height. Singh and M ita l (1978) observed s ign ifican t sea for plant

height. Lines and hybrids showing negative gca and sea e ffe c ts  were

reported by Anbu et_ al. (1980). Accord ing to Sidhu et a l. (1981) estim ates
2 2 of g« u were higher than ' sea while Govindarasu £ t  _al_. (1981)

observ<-.l a reverse trend. Kha la f-A llah  (1970) reported F ire  Ba ll to have

the high- ,t g> a and l ire Ba ll x P r itchard  the highest sea for earliness.

A< < ur ling tn Singh and Sirigh (1980), the components ol variance  for gca

were higher than these <d a lor days te flower. bingh and Nandpuri

(197M teiind the cu lt iva rs  S 12, Pusa Ruby and Sioux having high gca for

fru it rmmher. lh«' < n i s v .  invelvm g (u lt iv a rs  w ith high gca for fru it

numhi r , 11 e w e d high M a  a l.e . Singh and Mi la I (1978) observed small

fru ited  va rie ties  t .. he the best general combiners for 1 r in is/plant whereas

Ijrg e  fru ited  lines were poor < ombiners. t nurtney and Pe irce  (1979)

suggested that high yielding parents should he side* led m breeding

programm es aim ed at improving yield . Pe te r  and Ra i (1980), Anbu et al.

(1980) and Cmvindarasu et a]. (1981) observed s ig m ln a n t  sea for y ie ld

and the magnitude was higher than u  ̂ gca. Virdelw-ala c\_ ji]_. (1981)

reported that F^s which expressed sign ificant and positive sea e f fo r ts  had

at least one good general »omhimng parent ind icating that add itive  x

dom inanre cp is ta t ir  e ffe c ts  contributed to high sea e ffe c ts .

b. l r u i t  ch a rac te r is t ic s

K h a la f-A llah  (1970) identified  'P r i t c h a rd 1 which produced large 

frulfca, having high gca for fru it  size. M ita l and Singh (1978) found large

iFwttetf v a m t ie a  t o  be good com biners for fru it  w eight. Anbu £ t  a[. (1980) 

jfilNil e f f e r l *  of line Ltt 11 if end le t te r  L E  68 highly aigrufiPim t 

i f f l f  pesMVve w h ich  reswMed to the high e e t  e f f e c t  &t L B  1 U  x L R



V irde lw a ia  j t  a|- (1981) reported Rossol x Punjab Chhuhara as the best 

c ress which showed positive  and s ign ifican t sea e f fe c t  for f ru it  size. It  

resulted from poor x poor combiners indicating that add itive  x add itive  

ep is ta t ic  e f fe c ts  contributed to high sea e ffec ts .

2
Tarrega and Nuez (1983) found sign ificant g* gca for fru it  shape.

Ahuja (1968) from  a d ia lle l study of e leven lines found that the parents

d iffe red  s ign ifican tly  in their gca e ffe c ts . None of the F^s had higher

locule number than the parents which was confirm ed by negative sea

e ffe c ts . Singh £ t a l. (1980) assessed 36 hybrids along w ith  the ir parents

for per n a rp  thn Kness. The parents which had high gca e ffe c ts , showed
2

high sea e ffe c ts  in hybrids. D ix it cd. (1980) observed s ign ificant <s" sea
2

for pericarp  thickness while  the gca was non-significant. Sidhu e_t_ a_L

(1981) arid I 'a t i l  and hojuppa (1986) reported highly s ign ificant d iffe rences
2

due tm '' gca and b ' sra for pericarp  thickness, 

c . 1 rill t |1 IK e ( harm ter 1st H s

2Stoner and Thompson (I966h) studied d if le rences  in gca and

 ̂  ̂ .« a tor total soltihle solids m a diallel cross. The combining ab ility

estim ates indu ated that A /|08, A 276 and Red i berry are of value in

breeding for high solids. Smgh .mil Naridpuri (197*)) from a d ia lle l analysis

of six va r ie t ie s , estim ated  , gi a and ^  sea lor a c id ity  and observed the
2

predom inance of add itive  gene ai lion. hut for TSS, the gca and
2

sea were of same magnitudes. Trm klein  and Lam beth  (197 5) reported 

that the va r ie ty  F loradov had the highest gca e f fe c t  for high total a c id ity

and the v a r ie ty  Mosage transm itted  high soluble solids content to its
2 2

progeny. T rm kle in  (1975) further stated that (j- gca and g- sra  w ere

non<-signiftrant for TSS, t itrab le  a c id ity  and p ll.  Fed row |tz  and T ig rhe loar

(19751) found s ign if ican t gca e f fe c ts  for pH, t it rab le  a c id ity  and ascorb ic 

itchtf eofrterct of frul1» Smgh a l. (1980) also reported  s ign ifican t gca
• m

jg$|d^ ira  lor arid ity ami TSS. Peter and Rai (1980) reported that the 
variety had good gca value list fruit ju ice, pH and average gca for

, t s t  Am ihwr p fflp *  M>H 7 had good gm lor TSS. Th« magnitude
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of sea was higher for TSS. Kha la f-A llah  ah  (1985) found the 

ru lt iv a r  Ye llow  Plum to be a good combiner for TSS and cu lt iva r  Napoli 

for TSS, a r id ity  and pH. Raijadhav and K a le  (1987) conducted line x

tester analysis to estim ate  gca and sea e ffe c ts . Fo r TSS, the hybrid

P A U  x Pusa Ruby had the highest sea e f fe c t  which was a ttr ibu ted  to the 

good x good combiner. For lycopene content, the F^, Brech  x Pusa Ruby 

had the highest sea followed by Pa tr io t x Rom a which resulted from

good \ g o o d  ond average x good general combiners, respective ly . For

ac id ity , Key.alo  \ Pusa Ruby having average x average combiners had the

highest v. a e f fec ts .  V aclav e_t ah ( I9 SS )  from a d ia lle l analysis of

I') p-ir’ u t .  i in' ludeJ that Iruit dry matter  content of F j  hybrids increased

when \j  .ct or one ot the parents involved in the cross had high content of

fruit -lr. j  t ter ith high positive gca e f fec t .

2. v.i .j ' r.i•• ri

fh g ■' f i"  11 ( ,jli il\ I III in iti'd lh.it hath addll l ' .e  alul I10n-addlt l\0

gi1111 ■ ' ! f 1 r1 . i r i • ' •' | u a 11 >■ 11111 m 11 1. 1111 iii i 1 1 j 11 r a 11 m g genet a expression o I \ 11 • I d

and \ i I I 1 ■ > 1111 i 11.11. 111)' i 11 11 11 11 i iii I a 111 a t a . Ilia re la t ive  111 a g 111 111 d e o 1

the ,a |> , r ,.inp .relit'. a |  tat 1 1 g rn r in  variat ion, d i l le rs  horn charaete i  to

c liar n is r, la< if i 1 1 I«> h s a l i a n  and the j y n a iv p e  used. A l ine  f account of

the gene actions far import ant <hara< Is is  r. summarised (Table 2 ).

3. H e t e r o s i s  m t o m a t o

i

Heterosis in tomato was first observed by Hedrick  and Booth (1908)

for higher yield  and more frm ls. Sun e then, heterosis for yield , its 

components and quality  traits wore ex tensive ly  studied. Choudhary et al. 

(1965) emphasised the extensive u tiliza tion  of heterosis to step up tomato

procJiK tion. Accord ing  to Anhw et rd. (1976) it is a convenient way of

combining desirable cha rac te rs .



R**vi*»w nf aene action for polygenic chafacters in tom ato

Characters Type of gene action Reported  by

P lan t height Add itive

D jyb  tn harvest

Non-additive

Add itive  and 
non-additive

Addi tive

Non-additivi

Singh et al. (1976), Singh 
and M ita l T l9 7 8 ), Singh and 
Singh (1980) and Sidhu e t a]. 
(1981)

Kalloo  et al. (1974), M ita l 
et al. (1974a), Anbu et_ a L
(1980), Govindarasu e t a l.
(1981) and Sidhu ^ t  a lT T l981)

Barom ce lli et al. (1972) and 
Pe te r  and R a i (1980)

Peat and W h itting ten  (196 5), 
Smgh and Singh (1980) and 
Cuarte ro  and Cubero (1982)

B a r i 'in re l l i  e_t _aL (1972) and 
V irde lw aia  et a l. (1981)

A dd itive  arid dominance Scossiroh et al. (1976)

Fru i t-i/pl jn t Addi live

Non-addi live

Additive and 
rran-addhlve

Kolhe (1967), Avarado and
l orta.’ar (1972), Kalloo  £ t  al. 
(1974), Singh £t ah (197^TT,

i l l  a L  (1980), Singh 
and Singh (1980) and Swam y 
and M athai (1982)

M ita l e l a l. (1974b), Singh 
and Nandpuri (1974), R a tta n
and Satm (1976), M ita l and
Singh (1978), Anbu a I.
(1980), Pe te r  and R a i (1980)} 
Govindarasu et ah  (1981) and
Sidhu e t a). (1981).

Baromcelli al.
Nandpuri «rt (1974), 

Nandpuri
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C harac te rs Type of gene action Reported  by

Y le ld  /plant Add itive

Non-addi Live

Ad'lit I', t j i i l  
it iri- id 1111 v*

Kalloo  £ t  aj. (197*0, Singh 
and and Nandpuri (197*0, 
Trinkle in  (1975), Maggiore 
ct al. (1976), Pe te r and Rai 
(1976), D ix it jet aj. (1980) and 
Dholaria  and Qudri (1983)

Kha la f-A llah  (1970), Avarado  
and C o rtazar (1972), Conti 
(197*0, Anbu j2t aj. (19S0 ) ,  
Singh and Singh (1980) ,  
hhutam (1981), Govindarasu 
e l  a l .  (1981),  Sidhu e_t_ aj_. 
(1981) and  Swam y and M athai
( I 9 8 2)

R a i j a d h a v  and  K a l e  (198*0

A d  11 tie*- aiu] > h i ( 111 r i 1111 <• V i r d e h ’.u la  et a l .  (1981)
' |  a  l i t  i •

A d d i t i v f  and  d o m in a n t

As • i n ,1 I n i i t  11 i ) '111 A d  li 11 vi •

Non-additive

A dd itive  and 
non-uddi live

A dd itive  and add itive  
ep ista tic  e ffe c ts

18.11 >m n i 111 et a I . (1972) and
R.u |adlia\ and Ka le  (1987)

K o lh e  (19,,7 ), Kha la f-A llah  
(K '/h ),  Avar'ado and i o rtazar 
(19 72). Singh and Nandpuri 
(197*0, M ita l and Singh (1978),
D ix it jrt aJL (1980), Govindarasu 
et uj. (1981) and Swam y and 
Mathai (1982)

M ita l e_t a I. (I97*rb), Anbu 
e l ah (1980) and G ib rc l £ t al.
(1982)

Singh and Nandpuri (197*0, 
Kuijjutlhav and Ka le  (1985)

V irde lw a la  et a l. (1981)
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C h ara rte rs Type of gene action Reported  by

I ru it index Ackli tive M ita l and Singh (1978), Singh 
and M ita l (1978), M aret and 
Tarrega (1980) and Raijadhav 
and K a le  (1987)

Add itive  and M ita l and Singh (1977)
non-addi tive

Add itive  and M ita l and Singh (1977)
additive x additive

I in 1111 1111 ii t Adi Ii M vi- Aluija (1968), Kalloo et al. 
(1980), M ita l el_ al_. (1970b), 
M ita l and Singh (1977), Singh 
and M ita l (197S), Singh and 
Singh (1980) and Ciovindar asu 
r i  ah (1981)

•v ■ i > h -. 11 (■ 1111 . ■ A i i .I.mj i;i al. (1980)

1 k.ll,ll, iii 1 ’ «. n it i| >ur i and T\agi (C 7 6 )

1 il 1 1 11 d 111 1111,11 u < • 1M ; 111.1111 ( 1 '>8 1 )

1 r i ii ,. 111h 1 11’ A dd It 1 V > • Mixit i t al. (1980) ami Snlhn 
el al. ( C M )

An ii i ad'll I i v  ■ 1 Mm (am ( C 8  1)

< > \. > i ' 1 • • 11 • 111 111 • <' h .isk .ilo ll i t  al. ( 1 9 8 1)
: 1 1 1 d ill 1 1 II 1 1 1 1 1 |l 1

Car M.il dominant e Kano and Kam im ura  (1981)

F ru it  i r\n king Add it ive Arm strong and Thompson (1966)

A dd itive  and partia l Lancaster anil More lock (1980)
dormnanr e and Lancaster (198 5)

Total 'joluhk* solids Add itive Conti (1970), G ib re l (1983) 
and K ha la f-A llah  et al. (1985)

Non-addi tive Ka lloo  et aj. (1970), M ita l 
and Singh (1979), Pe te r  and
R a i (1980), (iov indarasu et a l.
(1981), Swam y and M atha i
(1982) and Ra ijadhav  and K a le  
(1987)



Characters Type of gene action Reported by

Tula I jolulb

Alcohol insoluble 
solids

A< illi [>

Add itive  and 
non-additive

Additive

Add itive

Singh and Nandpuri (1975), Rao 
and Choudhary (1979) and 
R a ttan  et a \. (1978)

Yadav ^ t  aj_. (1988)

Stevens (1976)

Add I l ive

Nun-additive

M ita l et a]. (1974a), Singh and 
Nandpuri (1975) and G ibre l 
(198 3)

Kalloo  et al. (1974)

Add 111v i• v. i th opi jtasi j Lukyanenko
(1986)

and Lukyanenko

I ' a'11 11 di>ii i 111a11('e Nandpuri e_t al. (197M. bhutani
(1981), Monrna and Kam m iu ra
(1998) and K h a la l-Allah et al. 
( 1 s' 9 S )

A d  11 t I VI-

i’  K  >i i  a d -  l l  I I V i

<(•11 I I V »•

D u s k a lo t i  and  Constantm ova 
(1991) .  tuhrel (1983)

Khalni Allah et al. (I98*>) and 
lva 11.11(1 ki\- and Ka le  (1987)

Kuijudhuv and Ka le  (1987)

Haskalov c_t aj. (197 8) and 
bhutani and Ka lloo  (1983)
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a) F ru it  yield components

Mishra and Khanna (1977) observed heterobeltiosis in 14 hybrids for

plant height in a 8 x 8 d ia lle l cross. Govindarasu et aj_. (1982) reported

re la tive  heterosis and heterobeltiosis for plant height in hybrids.

Cu lkova and Culkova (1969) observed earliness in flow ering  in 31% 

of the hybrids. Kurganskaya and Agentova (1974) found that heterosis for

earliness occurred most often when both the parents were early . H ew itt  

and Steven-. (I 979) reported delayed m aturity  in hybrids.

Singh and Nandpuri (1970) observed heterosis for fruits/plant while

Kolhe M >7' i ) lone | a negative corre lat ion between fruits/plant and fruit

size. 11 l, • rv.-d that Im i t  number was more important than size for

yield ' a i d  a. I bury,i, M97 I) ,  I ' ul. (19/1) and Kaul e_t aj. (1972) observed

in« r*• i I truit numht-r m ma| »r11v id the hybrid., v.ith smaller average

fruit 1 n ' t .  ' i r y n  • t d. (I 9 7,'*) pointed out tiiat iieterosis for total yield

wa . da r ii n- j a iti ti nit nua.ber, size .m i v,• ip.hl. On the contrary .

\\ 1 111 i i 1 1 . i 1 ) > >) ad lo t  i m l  h- i i • • ,i , 11 u 1 1 ui i ,/j 1 n i .

\ < • <r ding »•. I ' . p i v a  a n d  I ’ot iova ( I 1'/ ) )  l u d e i  *v is was the most

n a i l '  I m lh. h v I a i I 1 11. t a lln d by M u s s i n g  l a t e  p a n  li I s.  C o i l l t n e y  and

I ’rufi e (19/9) . m y  .f* I (I. it high yielding, mhieds should he selected as

parent , iri h r e c d m g  p r o g r u m m *  • u m e d  at ye Id iiiipi o v rm rn t .  Kolhe (1970), 

Choudhary and Khann.i ( I 972h). nhil lon et . i j . ( 1 975 ) and V irde lwa la  et al.

(1981) reported h e p T o . i .  lor y n l d / p b m l .  Tiken (1987) reported that F j

hybrid > suitable lor processing Lire finding favour with growers because of

their very  high yields. Heterosis above 50% were observed in crosses 

between tomato lines suitable for professing and the marketable yield 

ranged f ium  52 to n ) t/ha.

b) I rui t i liarai teristir s

A ii oi ding to I at son and < u ire n ie  (1944), hybi nls w ith  larger lru it 

s u e  w its  derived  fnuu those mhred lines having larger fru it. Hybrids
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which produced fru its  which were in term ed iate  in size between parents

w ere  also reported (Tesi e t  al_.f 1970; Kau l et ah , 1972; Conti, 1974). No 

d ifference in f ru it  size between hybrids and parents was also found

(W illiam s, 1939). Kha la f-A llah  (1970) reported that the F j  hybrids were

generally closer to the sm aller fru ited parents. Anbu et a l. (1976)

reported re la t iv e  heterosis in 12 hybrids and heterobeltiosis in six hybrids.

Sonone at ah  (1981) and Sidhu £ t a]. (1981) observed increased fru it weight 
in a few  of the hybrids.

Rao and Choudhary (1981) found that F j  hybrids were in term ediate

in fru it shape index (shape index 0.81-0.88) in F^s of Pusa Ruby (shape

index 0.70) and pear shaped varie ties  (shape index 1.21-1.25). In crosses,

where both the parents were pear shaped (Rom a and Sugar d in a r ) ,  the

hybrids had increased shape index (1.33). D oraira j (1983) found a hybrid 

L E  113 x L E  4 13 having desired fru it shape index. Conti e_t ah (1984)

analysed fru it un ifo rm ity  in hybrid" md ba< 1< cross progenies and found

that ratio  between ve r t ica l and h ri .utal d iam eters of fru it was more

uniform in hybrids than m the purer.■ hu‘-s.

Tesi e_L i*J_' (1970) p o in te d  u ‘ !li it m f ru i t  ' l i e 1 and s i r e  and

number of locules, hybrids w e r e  mt- r u i e d i a i c  l o h u r n  parent-. . Nandpuri

and Tyagi (1976) and 1’^-ter and R .u  ( I '*78) » ou ld  not nlv.crvr l i r i n o s i s  tor 

locu les/fru it. S im ila rly , Rao and Chnudharv ( l '*8 l)  r e p o r t e d  tha i  I-' hybrids 

between Pusa Puby (many lor tiled) .mil pear shaped varie ties  (a lew

loculed) were in term ed iate . Ka il no et ,\|. (I'*74) found increased locule

number in hybrid tomato fru its. Anbu et nd. (1976) also reported a

h e te ro tic  hybrid L E  113 x L E  68 for lorailcs/fruit. They observed 

heterosis (20.90%) over top parent and heterosis (60.40%) over better

parent. Ponnuswam y e j  aj. (1980) reported three F^s exhibiting re la t iv e ly  

higher mean locu les/fru it.

E l-Sayed  e t aj. (1966b) observed the F j  to be sim ilar to the soft

parent. Fu rth e r, the F 2 progenies segregated for fru it firmness w ith

m ajority , having so ft fru its . The bark  cross to the firm  parent segregated
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into a  1:1 ra tio  w h ile  the backcross to the soft parent, a ll plants had soft 

fru its. On the con trary , heterosis for pericarp  thickness was reported by 

M ita l et  ̂ a L  (1974a) in Kuber x H B  5 and Nandpuri et  ̂ aj_. (1976) in 

E C  55055 x Punjab Tropic. A I-Fa llu ji and Lam beth (1980) also reported 

evidence of heterosis for firmness. Rao and Choudhary (1981) observed

increased firm ness and flesh thickness in hybrids, if the second parent 

was firm  fru ited . Sidhu ^ t  ciL (1981) reported heterosis over better parent 

and top parent for pericarp thickness in Gam ed x Labonitha.

A l-Fa llu ji (1982) reported that fru it firmness in F^, F^, and BC  ^

approached their respective  m idparental values. Tikoo (1982) reported 

heterosis for pericarp  thickness which can be exploited while breeding for

F jS .  Yoshikawa e^ aj. (1982) studied fru it firmness in 13 F j  hybrids from

crosses among six varie ties . F ru it  firmness was interm ediate  to that of 

the parents in six hybrids but the remaining hybrid-; produm-d soft 11 u 11 *». 

Pe r ica rp  percentage was sim ilar to tf> • t of th• * lower parent or lower m

nine hybrids. F ru it  firmness of i } and ’ generations of a cross

between firm  and soft population ■' < evaluated. Firmness of the F j

approached closely w ith the iii'mi • rental valu-- and h.icl.cross means 

deviated  towards their respective p ,r ■ d mean. (AI -1 allu|i. P*8M.

Larnpe and U atada  (1971) bund  that  t o m a t o  g e n o t y p e s  with high 

pigment crimson genes (hpon) have prolonge d - lo ll life. llu-\ nd\ornted 

the use of such genes in • om m erM al varie ties  for increased shelf life.

K op e lio v itch  et al. (1979) a lso  observed similar enhancement of keeping 

qua lity  in ripening inhibitor (rm) x non ripening fno i) hyln ids. P jatnagai

et a l. (1980) studied keeping quality  of tomato fruits and reported that

Punjab Chhuhara was accep tab le  upto 16 days, IIS  110 and Punjab K esan

upto 14 days when stored at 21 r 4 °C . lones and M ille t (198*1) reported 

the fru its  of 76 V F T  30 x 76 T36 having good shelf life.

Reynard  (1931) reported that all the cu lt iva rs , he studied, were

susceptib le to crack ing  except 'C ra ck  P r o o f  which showed high degree of 

resistance. He could recover resistant progenies from crosses w ith  C rack



38

Proof and noted that resistance was recessive. From  crosses between 

cr.ii k n  m:-1.i i i I and rr.n 'k  susceptible cu lt iva rs  Prashar and Lam beth (I960) 

concluded that crack ing is a quantita tive  characte r and the inheritance 

involved severa l major and minor genes.

c) F ru it  juice characte r is t ics

I Ik - impi vivi iiu ni in fruit quality lor appearance, flavour 

chem ica l r ornposition is an im portant goal of plant breeders, 

improvement m Iru it quality of lom ato lay br ids was reported

Dliillon ■ t .il. ( P ' / > )  ,l l r | [ ukyaneiiko and llaranko  (1975).

and

The

by

1

mt r i ■. i

I • X | 1 I ,1 t

of ,n ill 

g-Mi' r i r I • r 

pn >g. m 

p. 11 • i>i ,

903) n .mg tw.i j  m a 11 iruited kjs  observed a he te ro tic

• i * 1» i I > I * 

I I ■ I I ) I 

I - r v

i ii 11

in I i 11,11 snlidj iii I |. Stoner and Thompson (1966a) 

a obtaining large fruits v. ith high selids from crosses 

fruited i 5 e g i eg a i l  , v. ere found in the F_,

I . i >lid. ju d n< the I ‘ t ier patent. Some el the I ^

Iruit -.'.'gilt 1 . .mpal'uldi te that id the large tl'lllted

■ !• I tie pal'( li t.  Ill ' liable Si d Ii i:. I \ 0.509 to I .nod..

Anbu I

ll1 * t i I' e . 

Mill el

SO. l ie

I > f ' ' ). .1 .-I al. ( 19 I ) and .’hull e l  al. ( P 'S . ’;) also reported

i. 11 a fe ta l  , duble .elids. Smgli and Sing,It ( P 'Sd )  reported that.

I g > I 's. I I ' .  »• • I , i b 11 e . | i)' 111111 a 1111 v posit ive n l a l i v e  heterosis and 

n r III.. I 11 I a I >ei III 11 ' I  a I . ( I US 0 repe l led  | | | | t \ | [: U \

h a v in g  h igh i . i n t e f i f  e l  l a . ,  sugal . and a I I«111 \ . l e h e s  and  M i l l e t  ( 1 *■> S 0)

f le v i doped  a h y b r id  ' b u r r  i P «. • « I • having, brig,Id m a n g e  » o lo u r  and  h igh 

to t a l  >e Ii it ll e . e l i d e

Inlx r i lane e »• f soluble solids m tomato fruits was studied by Xhou 

and X 11 (1980). In r misses between I I  processing va rie ties  w ith  varying

soluble solids, heterosis was observed in I f  of 18 F ' s  and in the other

five , tin* I | value was better than the parental average. Ra ijadhav and

K a le  (1985) also reported heterosis for TSS and a r id ity .  Tikoo id aj.

(1987) user) a breeding line V 67U-2  (IIIR-249-2) w ith  TSS above 9% in a
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crossing programme and developed advanced lines w ith  TS5 of 6.00% to

6.30%. Bu t the fru its of these lines were sm aller. They pointed out that 

e fforts ore now d irected  to evo lve high TSS processing lines from

IH R  249-2 crosses. However, the polygenic nature of high solids (Stoner 

and Thompson, 1966b; Ibarbia and Lam beth, 1969), its inverse relationship 

to yield  (Goldenberg and Pahlen, 1966), together w ith  its associated fru it  

defects, softness in particu lar (R ick , 1974) are im portant factors in

determ ining the u lt im ate  u til ity  ol high solids tra it  in the developm ent of 

com m erc ia lly  acceptab le  F j hybrids. Conti e_t aj. (1988) studied

inheritance of quality tra its in processing tomato in a 8 x 8 d ia lle l cross

without reciprocals.  They observed that the average heterosis e ffe c ts  

tended in a favourable d irection from a quality point of v iew . As

compared with parents, hybrids showed sigm I icantly  high TSS. But the 

poyoi I a 11 ms w ip '  mb no r  to parents. They pointed out the

in o lb i  1.1 . • i >,[ h i  tion 11 i .od in  I , plant evaluation and recommended 

I a 11111 . 11 ■ 11■ 'f i la mol • .i I . 11 i I g< 11' ’t . i 11oi r> a ■ the Sill tul <1 e breeding

pr i" • la

I ’ i f I I  i • • 1111 • i t in t  by ' i ipri'.ii on esc ulenium genotypes have only

Im n f 'd  pot' ol i a I b-r 111 < r» i 111 >1 the .olid. content of limits. An

III 11 l p> . i I i . i ... . ilb I y c, op( r ,11 . ■ 11 i 11111 ie Ie w 1.11 pi i nil it ed hi eedmg I I lies

which have ' a. .id'T ibl'- potential  lor im re.r.ed lruit solids. H ew it t  and

Stevens ( I ' t / I )  r e p u t e d  a b i * ■ • •»11 m > * line I \ I 'i. t wi th high content of

sol III . . I. I l \ I d 11 < || 11 all III 11 f pi I 11 II ( l o . . .

R ick  (1974) developed a high sugar breeding line 7 5781-4-1 from an

m 11 i sj H i 11 it ( i n , . .  M( v  n . (I ’)/ ’)) i < poi 11 (I lli.it I | by buds had much

higher levels of reducing sugar than the standard cu lt iva r  ’C a l A r e ’.

Tones and S io t l  (19X4)  also made sim ilar observations.

Anbu (1978) and Stevens (1979) observed heterosis in hybrids for 

t it ra tab le  a« id ily . Tories and Scott (1984) observed higher content of acids

in I-j hybrids between high sugar and high ac id  lines. Lukyanenko and

Lukyanenko (1986) studied inheritance of organic ac id  content in tornato
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fruits. In crosses involving four va rie ties  w ith  a high content of t it ra tab le  

acids and a number of varie ties  w ith  low ac id ity , the ac id ity  values in the 

F jS  were m ainly in term ediate between parental values, w ith  occasional

dominance of high ac id ity . M aternal e ffe c ts  were apparent, values being
generally higher when m aternal parent had a high acid  content.

Stevens (1979) in an a ttem pt to develop hybrids having high

sugar and u» ul contents, lomul that F |  hybrids had lower p ll than the

standard cu lt iva r  'C a l A re '.  Conti £t ah (1988) also observed that the

F j  hybrids had lower p ll.

Tomes and Oua« kenbush (I9G8) reported that 'Caro  Red' developed

from Ru tg e r j  «. L %< uper:.ir on h irsntum had ten times more |3 carotene than 

the atari 1 a r I var ie ty .  h f  i mm and M o t t  ( I9 S M  lound that fruit colour

was • - ni a- ' d  iii tii" hybrid. [.r• >111« i■ i In i ros-ang ripening mutants. The

hit> i ■ • i ii r I | , had mt- i foil i o I' an ratings e(|ual to Walter ,  but

e a t' r 11 11 l ai i a 1111g I i  111 111 Walter.

Ih r- T iia s  I ,r a . io r l ic  am i im iten t m lim it. m cu lt iva ted  tomato 

wav slndi I by '.mm hn Ibi Ng<»c and Stem (I'bNV). Out ol to F |S

Studied, t.. > i r w'-re .upf-rmi to the patent w ith lowei us» orbic acid content

but none sbowed p m t iv e  be let d m ', re la t ive  to tin better parent. F ive

progenies whirh  had I 'e l i lo  or IN 10/1 i as em parent sbowed positive 

hell h im  .. Mm I i i /mI i atid Kam im ut.i (I'bSN) studied inheritance of ascorbic 

acu l content and its re la tion  to oilier » lmr.it te is in < tosses between hp, og 

and og' va r ie ties  of tomatoes. In the I jS of those crosses, ascorbic a n d  

ron ten t was s im ilar to the lower parent. I j hybrids c arry ing  both hp and

og did not have higher ascorbu a< id content than those carry ing  hp alone.

4. revaluation of hybrid progenies for processing

Rao  and Choudhary (19811 eva luated  five  tomato cu lt iva rs , their 

F |  hybrids, bark  crosses and F- progenies for canning behaviour. C ut out 

tests and eva luation  of canned tomatoes revea led  that Rom a and the F j
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and back crosses to both parents of Pusa Ruby x Chiku Grande and the 

F j  of Pusa Ruby x Ita lian  Red Pear were suitable for whole fru it  canning. 

The F j S  of Pusa Ruby x Chiku Grande which outyielded all others, hold 

promise as the best m ateria l lor canning. The only m ateria l which got

the over a ll score of Grade I canned tomatoes was the back cross (Pusa

Ruby  \ i Inkii G r a n d e )  \ C h ik u  Grande while lour others got Grade II 

rating.

5. I n h e r i t a n c e  o f  b a c t e r i a l  w i l t  r e s i s t a n c e

v . e i i f i n  exper iment ' . ,  u u l n a t e d  tw o  p r im a r y  so u rces  o f  r e s i s t a n c e  to  

b a c t e r i a l  w i l t  c a u s e d  by P s e u d o m o n a s  s o l a n a c o a r u m E . F .  S m i t h  ( R u s s e l .

1973). Tie. f i r s t  be ing  the N o r th  C a r o l i n a  t y p e  e x p re s se d  by  d e r i v a t i v e s  o l  

L o u i s i a n a  P in k ,  is i n h e r i t e d  as a r e c e s s i v e  i h a r a e t e r  arid c o n t r o l l e d  b\ 

polyger.-.-s ( Sm g n .  1961). A  second  s o u rc e  ol  r e s i s t a n c e  d e r i v e d  f r o m

I y«~■ -p. r i • m pimp in c lh folmm (PI 127305 A) is part ia l ly  dominant m the

Seedling .tag*-. In mature plant.,  resistance v. a-, controlled hv recessive 

gen' . tiid tl. it ' . pr*• sii.n id ih-- rt a.t int variety is a function ol age ot

planl m l  < li iiig> . in t> •inper.i tur e ( A i n  t i el al.. I ' m , . ' . ) .  Thev found a

i oinpl ■« [iic r i j r ' • .1 inlid i tain e in v.lin h the hast rea« tion was a ltered b\

I I 111 pi r i 111 r * A < 11 , t a ( I  ')(>b) s l a t e d  that I e ,i s t a I n e ill I \ t u p e r  SI con

p l lnp l l i i  I I I I <• 1111C11 I .  r M l  111 1 1| h d hy a s ing le  pall e l  genes .  A s s o c i a t i o n  of  

r e s i s t a n c e  w i t h i n  d e t e r m i n a t e  g m w l h  h . i ln i  and  s m a l l  h i n t  s i / e  w as

o b s e r v e d .  A c o s t a  et a l .  ( I^ tdc)  o h s e i v e d  no assoc l a t io n  b e t w e e n  the g ene

Oi’ c o n t r o l l i n g  u n i f o r m  f n i i l  c oloi ir  and  r e s i s t a m  e to bn< t e r i a l  w i l t .  

R e p o r t  o f  the f a c u l t y  of  'Xg in u l h i r e ,  U n i v e r s i t y  of W e s t  Ind ies  (1968-69)  

i n d i c a t e d  th a t  r e s is tan c  e to P s e u d o m o n a s  solanac e a r um  had  a c lo s e  l in k a g e  

w i t h  g e n e s  for poor  f r u i t  c harac  t o r i s t i c s .  A V R D C  (1975)  r e p o r t e d  tha t

r e s i s t a n c e  to b a c t e r i a l  w i l t  is c o n t r o l l e d  by m u l t i p l e  r e c e s s i v e  genes  a c t i n g

addthve ly .

The tria l conducted at Co llege of H orticu ltu re , Ve llam kkara, Thchur 

Ind icated  resistance in C L  32 d-0-1-19 GS out of 78 lines/varieties 

eva luated  (C e line , 1981). This line had too small fru its to be of
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com m erc ia l accep tance . Sree lathakum ary (1983) found that no hybrids 

involving 10 lines from Louisiana Pink as fem ale and Lycopersicon 

p im pm ellifo lium as male showed resistance. She reported a

com plim entary and hypostatic type of digenic recessive gene system 

responsible lor w il l  resistance. Tikoo e_t a\. (1983) observed presence of 

two independent gene systems for w ilt  resistance. In CRA-66-SeI A from 

Haw aii, resistance was governed by multip le recessive genes and the 

genotype (>(>1-12-3 lrom Taiwan had a monogenic dominant reaction . 

Hajari (I98;>) attem pted to improve the resistant line C L  32 d-0-1-19 GS 

for high irm t weight and better plant type through four selection methods.

Mass, pnreiine and SSD methods of selection were e f fe c t iv e  to improve 

fru its/plant, I o' u les/frnit, yield/plant and fru it weight. Single seed descent 

method n.-,ult>d in higher realised genetn gain lor fruits/plant, locules/fru it 

and yellow/plarit. She<da ( I ’CSC.) evaluated 14 tomato lines for bacteria l 

w ilt  r ' . i . t i n n : .  Mi>- h.und I I. 79 and I L 214 to be resistant and LIZ 20b 

to |.< i ,.. I i it> ! > i' i , t in t .  Il.e lru it .  o! 11 7* aim I b 214 were not

uniturm us ' • I >iir .' li' tea . I I .  20n had u iiito iin  un it- .

14 r < > i < I Im. I I j 11 . 1 .in 11

!•’ 11 . . I 1 I > 7 K) r< pi >i le 11 that 1 mi 11 I I  d w ill . 11 ea :a‘ is \ er \ dl 11 It ul t

to he < oli 1 roll' • I by i Im mn al ol i i l l ln ia l 11 > * • 11 o >»I a . Keslsta lU  o breeding IS

an e f fe c t iv e  a lte rn a tive .

I our  I  ̂ l il ies f r o m  a i ru v .  HPW I9 ‘) \ I lo r a d e l  showed good

tolcrunc e to P s e u d o m o n a s  so l .m m iv irum ( IR A T ,  1970). Three tomato 

cu ltivu rs  (VC. 11-1, Saturn and Kew a lo ) resistant to bacte ria l w ilt  and the 

corresponding F |  progeny of the two way and three way crosses were 

inoculated w ith  a weak isolate and viru lent isolate ol Pseudomonas 

sulana* ca rn m . The progeny was more resistant than the parents

(A V R D C ,  197 5). G raham  and Yap (1976) perform ed a d ia lle l among six 

c u ld v a r 5 W a lte r, C R A  66, II 774 1, Venus, VC-4 and Llanos de C o lre

representing a range of susceptib ility/resistance of 99.5 to 20.8 on a 

disease res istant scale They reported that w ilt  resistance atta ined  a high
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level in a breeding procedure of repeated selling  and selection fo llowed by 

intercrossing of resistant selections.

Churnvisoot and Lambeth (1983) crossed 12 accessions as fem ale to

three tester lines Saturn, Kew alo  and Venus. Seedlings of parents and 

hybrids were . lea l or stem inoculated w ith Pseudomonas so lanacearum. 

F iv e  a< i ess ions and their hybrids w ith Kew alo  had low' to lerance.

Peterson et aj. (198 3) observed resistance in the cu lt iva r  scorpio. 

S reel a thakui nar \ (1983) reported that no F j hybrids involving 10 lines from
l_yi opi_i _i< > •), ^ uleiiLuin os I i iu.de and I.yrupersicon pnripm e lh fo liiini as

male dm wed resistance. Out of the four non-segregating lines (Saturn 

L E  7") P 1 a j a Iv’ uh) and Pusa Puby x L E  79 F j )  and two segregating lines

(Pu3a Puby x LF  79 I Saturn x L E  79 F ) evaluated the F_  hybrids ofi  Z
Saturn • LE  79 v. ■•re- re a . t i n t  (Marayanankut t \ . 1983). In a repeated trial

I . •’ r- • '. i d u i t 1 I a Ion, v. i th the I y and non-segregating populations' i .

(Saturn * I I. 7 >). P- islant i was observed in Saturn x LE  79 F

(pen • id n"- nt wi l t.  Id /) ui I Salurn x LE  79 1 (percentage ol wilt .

18 Mi I ’u . i Pui. ,  > I I /9 I  ̂ and I ŝ were sum eptible to moderated

i l l  .1 • j l r I 11 F  ■.

v V P I m (198. j ) i n p u t t e d  nt a s e v e n  p a r e n t s  d i a l l e l  set c o m p r i s e d  of

d i v e r  >e g< n e t u  f >> I s and t e . t e d  I ( 11 11, i< te r ia l  w i l t  r e s i s t a n c e  at  ho th

s e e d l in g  and m i t u r e  [ i lant  s t a g e , .  I mes  I 9n (< \ S a t u r n  f r o m  N o r t h

C a r o l i n a )  and  I 2X'< (a sm a l l  I r u i l e d  T a i w a n  c o l l e c t i o n  w i t h  the  h ig h e s t  

R W  rr-sistanr e l e v e l  a m o n g  A V P H i  g e r m p l a s m )  sh o w e d  fa r  b e t t e r  a v e r a g e

hat ti r i a l  wi l t  r e s i s t a n c e  a m o n g  t h r u  h y b r id  p ro g e n ie s  th a n  o th e r  s to ck s ,  as

w e l l  as the  a b i l i t y  to t r a n s m i t  th is  t r a i t  u n i f o r m l y  a m o n g  th e i r  c ro s se s .

C e r t a i n  s t o r k s  s h o w e d  h igh  b a c t e r i a l  w i l t  r e s i s t a n c e  in s o m e  c ro sses ,  but

not  in o t h e r s .  Th is  non a d d i t i v e  g ene  a c t i o n  a p p e a r s  a lso  to  be an

im p o r t a n t  l e n t u r e  of  the  gene t ic  s y s t e m  c o n d i t i o n in g  b a c t e r i a l  w i l t

r e s i s t a n c e ,  im p l y i n g  tha t  I j h y b r id  b r e e d in g  for th e  t r a i t  is a p o s s ib i l i t y .
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Rodade, a tom ato va r ie ty  bred in South A fr ic a  w ith  resistance to 

race I of Pseudomonas solanarearum  is grown successfully in other 

countries where bacteria l w ilt is a problem. Rodade has a complex

pedigree and its resistance to bacteria l w ilt  was derived from the BW2

line trom North t 'a ro lina . Prints were large, firm er and less prone to

cracking (Bosch e [  ak, 198 5). The hybrid Redlands Summer Taste was 

l ’i* d n.iii,' a a . le i  line I J ‘»(> u| Scorpio with a selection 1360 of 

Floradade. resistant to bar terial wilt;,  ve rt ic il lm m  w ilt and Fusarium w ilt  

(Herrington and Saranah. 108S).

’•'.'da et aj. ( IVS6) in a resistance breeding programme coiuparcd

ten f , \ and I progenies id various anccstories with variet ies Sac£ '■ • 1
Seb.i 11 . . 11e i I id i in pints naturally infested with Pseudomonas

Sol n 1 1 ■ .inin . l-'n .i I.nif •• a • .• ed bv t ive d iHerent methods w as the

high' r iti 11 • i pi>piil.it i'-n I I I  lb a I trom I R A T  111 Li 0  x U l l  7976.
S

Open i ‘ _d. M'P-id rep.,rte<l revisions in the breeding techniques tor

ba< f- ri A .> ill r i t me >■. < >gni, ant id tie genelii < omplexi ly  ol bacter ia l

w i I l i a r m ■ , In  lion b.i tin, trait r. now i leter ied >o the stage.- when

g1: r 11 11 ■ m i t e r i i l .  r e a ' l f d  t . 111 ■ 11 y or line latn-. 1'arly generation

r,e|e< linn . w er»- r> tru b'd mainly to highly l ien lab le  a m p le  traits. Hybrid 

prog' tu* . \ ' X ’ - 1 v 1111 11 • ■ c I lor I j «• 11 * ■ r Imrtii ultural ivpes hi-tore selecting for

c oi 11 pi e \ t rai t .  Id'- b if Ur  la I wi l l  f» si slam »■.

r ik no et d . (I't'-.n) a t lemfded dc-v e lopment of hetero tic  P .  hybrids

of t o m a t o ,  re-.i .i.inl to bar tena l w ilt . Two resistant sources

i R A (,n Si | A  and 1111 66 1 17 J (individual plant selec tion from Taiwan

SSD line V< X I 2 I)  were crossed with susceptible varie ties  like Pusa 

Ruby, 11s 101 and Sel 2#>. I arge fruited selections were recovered  only in 

i i os.i i w ith I I IR  66 J 12 I. None of the ( HA 66 deriva tives  showed

absolute n .s is ta iu e  but surviv.il beyond 80 days a fte r  inoculation in the 

held  resulted in acceptab le  yields. Resistance in selections from 

Taiwanese lines was very  high, most lines having 100% survival even
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120 days a f te r  planting. Pedigree selection in the crosses between 

H1R 663-12-3 and firm  fruited w ilt  susceptible lines A rka  Saurabh and

Florida  1011, resulted in medium fru ited  selections in the range of 80 to 

125 g and y ie ld  of 1 kg to 3 kg/plant. These selections were determ inate

in growth habit and were characterised  by deep red, firm  and uniform ly

ripening thick fleshed fru it.

I ikuo et uh (I MS/) found that 14 1 j hybrids evo lved using

H IP  663-12-3 (BU  P I) as fem ale and w ilt susceptible va rie ties  as male,

exhibited 100 t- survival even upto 120 days a lte r  planting confirm ing 

donnnarx e ol w ilt resistance in B W P  I. Out ol the hybrids only one

(BW R  I K l l  det) had s ign ificantly  higher yield of 2.24 kg/plant as

against 1.4 kg/plant in BW R  I. The only o ilier promising hybrid was 

BW R  I > 674 ft processing line) as the fruits were uniform ly ripening,

squar-' r ur>t in ■ h.ipe and g<md |.,r processing. Since BW R  I has soft

fruit.,. Ft,'- I j ' . - i i  with l in e  f r u i t e d  lines was soft  or medium firm .



M a t e r i a l s  and M ethods



M A T E R IA L S  A N D  M E T H O D S

The whole projec t consisted of four main experiments

A. Eva lua tion  of tomato genotypes for processing characte ris t ics

B. Id en tif ica tion  of tomatoes for ketchup and paste

C. Eva lua tion  of tomatoes for long shelf life  of ketchup

D. Transfer ol processing tra ils  to a bacteria l w ilt  resistant genetic 

background

A. Eva lu a tion  of tomato genotypes for processing charac te r is t ics

I. V a r iab ility  her itab ility  and genetic advance

a. L <p'T me ntal m ateria ls

fbe tomato genotypes comprised of 61 lines, consisting a few  from

India and processing lines Irom abroad. Three resistant/to lerant sources of

bat ter la I w ilt  re .i .tanr e Sakthi 11: 214 and I I  20b were also included.

Tin* genotypes were genetica lly  catalogued for im portant morphological 

ch a rac te rs  (Table )).

The lines were grown in pots under disease free condition for two 

consecutive  seasons (Septem ber 1980 to .lanuary 1987 and Septem ber 1987 

to January  1988). Pots were filled  to c apa< ity  w ith potting m ixture. The 

f il led  pots were s te r ili/ed  using 40Ti formaldehyde solution. A gap of 

15 days between soil fum igation and planting was a llowed to avoid harmful 

e ffe c ts .  Twelve pots m aintained for each genotype w ere arranged in an 

open w e ll- lit  a rea . Seedlings were transplanted a fte r  30 days of sowing.

F e r t i l iz e r  m ixture was applied as per package of p ractices  recommendations 

of K e ra la  Agricultural* U n ive rs ity  (1986). The pots were w atered  regu larly



Table  ̂ . Genetic cataloguing of tomato genotypes

....
Senvrypes Sources Genetic cataloguing

5S-a U 2
mm " -"“ W

Vegetable Resear cn StaTion, 
Ontario, Canaoa

spsp.. II- nm i„ bk*-., uu., i'- n 00., d & ,

O n  7* 1* ■ *PSP., II- ntnt.. bk*-., UUt, i * - M %  *
O n  1123 n »p*p- II- nm:.. bk*-., uu., I*- , oo„, r JB**n

£1 M H*. nt*-.. bkbk#. UUt, I* : , 00., £ '~ 'i
fc  5* r» SP5D.. M— runt., bk*-., uu., I'- .. 00., d c .,
35 * M S350., II-. nt*-.. bk*-., uu., !* : , 00;, jdcn
on*  m H tPSD.. II- nm:.. bk*-., uu., I*-., 00., d c .,
c y  d o N SOSO., J)-. nt*-.. bk*-., uu., 1’ -., 00., d c „
a  ~72 ft tpsp.. II- ntn:.. bk*-., uu., 1*-., 00.., j- ■.,
»  2333 U spsp.. II-. nt*-.. bk*-., uu., 1*-., 00.,
H -3 JI H SCSD.. )!•• nmt., bk uu., l ’- 00., de»,
P «  4203- scsp.,

•
1 nt *-., bk*-.. uu., 1’ -., 00., Hir,,1 ■ . * 1 *

n s t F n spsp.. )!•» nt*-., bk*-., uu., 1’ -.. 00., d a ,
T» M l M TPSD.. II- nmt.. bk uu., l ’ -.. 00., d c .,
v-n ek Stokes Seeds Lid. rnfn ..

• r* 91 U.Utt bk -., uu., I'- ., 00., dc.*
H m St. Ca mar ins,

ONT L2 R6R6, . 5A
SQSp., • • nt*-.. bk*-., uu.. 1 00., d c .,

• tWMIg B SPSD., M- nt*-.. bk*-., uu., I ’  o’-., d o ,
Vcm are f* r r - r. ! "*» - rii -., bk*-., uu., ll., 0’-., d a ,
• m n * ft r > >p.. nmt.. bk uu., r- ., 00., dc.,
s -JWHJ* rt 1 i- • r t *-., bk*-.. uu.. 11., 00., dc.,
. :  3 L’SDA. V eg etas, e LaDoratcr.. 

5ei tsville, Mar ard
* 3"I».. 1 . t • bk*-., uu., 1’ -., 00., rle.,

. :  12 b J - J i
•1 - .« bk -., uu., 1*-., 00.,

'  -233 >• m
t • • nt*-.. bk uu., r- ., 00., ac.,

a -~» m SDSp..
*. • • "int., bk*-., uu.. I ’ -., 00M

-s* viarzano n -pso. •
•

1 ~ • f nr*-., bk*-., uu., I*-., 00., dc.,
“ fcra 1330 •• Sp-SD..

•
" • » nt*-., bk*-., uu., 11., 0 -.|i | d c .,

SiW t ipso..
•

1 * • f nt*-., bk*-.,
%

uu., •11., .••o d c .,
F'*aa Market 9 Foundatxn Seed 

Service, 'JSA
sdsd.,

•

1 * f
•nt bk*-., uu., 1*-, M m d s ,

'  ■-TC*

s i
COTKL



b m
BE £299*4
Be
EC M e  
BG 5B66-U
bc aaamt
EC 122399 
BC I2 B 0  
EC 129399 
EC HK622 
Pinr Bsfi

1

LE S i
LE 2M

Sources

Fouodetsc' >eed Service. USA
11HR, birie..rrt

GB P ar: v e rsm . PaM naza'

Vegeiaai? *ev-Mrrr >:a;i: 
Katrair

IARI, Nev 2~.n

NBPGR, S e *  Deir.

TNAU, Coimbatore 

K AU V VelUmkkara

SDSL-
SD3.
57 >-
*2 ii 
1C ».

i - . 
O . 
I?*- 
5.
?ri: . 

*: -.
srs;..

ST -
sr .

a*v;
57 -.

s;
• i

r  *-»•< •--r -* r **

-* p - p -«
5p

sp*-.,
3p>p.t
3P5P-,

spsp.,
sp*-.,
sp#-.,

J “



Gcnsiir caiifojuKvj

ni
% Dk -., uu.. i 00*

nt
*

bk*-„ uu. r-., 00,,
nt

%
Dk*-,. uu,. Ok,

nt bfc uu.. i ’•* 00.,
nt’ bk * uu.. r-.. oo«
nt

% UU. i oo„
nt UL.. r-„ 00.,
nt *-., bk*-., UU.. i"--. 0’-.,
n! *-., bk*-.. uu.. i’-M 0%.,
nt *-., bk -., uu., 0 %
nt bk*-.. uu.. 1’-., 0’-.,
nt *-., bk’-., UU., i**M 04-.,
nt*-.. bk -., uu.. 1*-., 04-.,
n: bk*-., UU., 11., 04-.,
nt *-., bk*-., uu.. 11., .40
nt bfc uu.. 1*-., 0*..,
nt *-., bk*-.. uu., r-., 0 %
n:*-.f bk*-., uu.. r-.. 0*-.,
n:*-., bk*-., uu., r-., 04-.,
nt *-., bk*-.. uu., i i ., 04-.,
ntn:., bk*-., uu., i*-., 00.,
nt*-.. bk*-., u*-., o4-.,
nt bk*-.f uu., r-., 00.,
nt*-., bk*-.. UU., i*-., o4-.,
nt*-.. bk*-., u*-., i*-., o4-.,
nt*-., bk*-., 4

u i*-., o4-.,
nt -., bkbk., uu., i4-., 00.,
nt*-., bk -., uu., i*-., 00.,
ntnt., bk"-., uu., i*-., 00.,
nt bk*-., + H ., o4-.,
nt*-.f bk*-., uu., i*-., o4-.,
nt*-., bk*-., -*

u i"-.. o4-.,
nt*-., bk*-., u i*-«, o4-.,
nt*-., bk*-., uu., i 4- , o4-.,
nt*-.f bk*-.f ♦U i 4- , O4-.,
nt bk*-., ■*u i4-., O4-.,

•1

Iclc,,

•»
S . ,

Iclc., 
ldc.,,

J#
_

ldc
Iclc.

•I

1c -■•I
ldc.,
Iclc.,

Iclc.,
ldc.,
Iclc.,
Iclc.,
ldc.,
ldc.,

ldc.,
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tw ice  a day. F iv e  plants were tagged to observe fru it  and y ie ld  
c lu r u *  u-rb.

The observations recorded were:

b. F ru it  y ield  components

( i )  P l a i n  h e ig h t  (c in)

( m ) H a y s  to 1 lo w e r

( i n )  D . i } b  to  h a r v e s t

( tv)  Index to e a r l in e s s

( » )  I m i  t_7[>laHt

<vi ) I m i l  v i' I I/p lan I ( ) ’ )

Index to ear I in> ' . ' .a ', estimated using the formula

l i J * ( J  ^  • l I ^

In i * t . e if hii i '  . (II.) --------------- ------------
( * P * I

I 2 1

I i' T" ,

. . .  lt '. | y i' I' I o| ge i io  I y |>«■ on i i la\

< j y i e ld  o| i on ll o| ( S a k t h i )  on I * ifa\

( . I i n 11  i h i r a f f f r I . M f .

( l )  A  V I  r a g e  f r u i t  w i  i g , h  I ( g )

(n ) l r u i t  shape index

l r u i t  shape  index w as  d e r i v e d  hy d i v id in g  p o la r  d i a m e t e r / e q u a t o r i a l  

d i a i m  li i .

(in ) Lo ru les/ fru it

( iv ) Pe r ica rp  thirkness (mm)
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(v) C rack ing  percentage

The number of fru its cracked out of the to ta l number of fru its  

harvested from a plant was noted and expressed as percentage.

( v i )  S t o r a g e  l i f e

T w e n t y  f i v e  f r u i t s  of  u n i f o rm  m a t u r i t y  ( t u rn in g  s t a g e )  w e r e

selected  at random from each genotype. F iv e  fru its formed one
2

r e p l i c a t i o n  and  w e r e  kep t  m p o l y t h e n e  bags p u n ch e d  on an  a r e a  o f  2 c m ,
2

a t  the  r a l e  of 0.25 c m  /pum h for  a e r a t i o n  and  the  bags w 'ere  t i e d  w i t h  

ru b b e r  band  and k e p t  under  room  c o n d i t io n s .  T h e  e c o n o m ic  s to r a g e  l i f e  

w a s  < ak  u L i t e d  as n u m b e r  ol d a y s  f ro m  h a r v e s t  t i l l  the  c o m m e n c e m e n t  o f

spo l lag  ot ii »d the r ip e  fru i t ' . .

11. l r u i t  |ui< < ■ • I iar at te r I .t u

( if  km  > i• I I

I r e , hl-r hai  w - s t e d  re d  i ipe f ru i t s ,  I r e e  f r o m  c r a c k i n g  w e r e  u s e d  to

e x t r a *  l |ui* e . \  w e i g h e d  t j i i .mt i ty  o l  f r u i t s  w e r e  w a s h e d ,  s l i c e d  a n d

t r U shi • I ' ' M l  i I v 111 a m  i \  y I o i '111 a in ( t ' a r s e  pu lp .  1 lie pu lp  w a s  h e a t e d

m i n i '  >li il< ly In X> ' a n d  then  ,n a m e d  m  a p l a s t n  m e s h  to r e m o v e  s e e d s  

arid s k in s .  In n  <■ o h l . u n e t l  l»y the ' ho t  h r e a k ’ m e t h o d  w a s  w e i g h e d  a n d

e x p r e s s e d  a s  pe r  i e n t  (>n a w e i g h t  ha  as .  Phe ju i c e  thu s  o b t a i n e d  w a s

c h e m i c a l l y  a n a l y s e d  as  d e t a i l e d  b e l o w :

( u )  T S S

T SS  w a s  d e t e r m i n e d  us ing  a hand  r c f r a r  t o m c t c r  and  expressed

as %. 

( i l l )  Tota l solids

Total solids was worked out by drying 20 g of juice placed in a 
f la t  bottom dish In an oven at 70"C « 2°C, till two consecutive weights
agreed.
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For determ ining the insoluble solids, 20 g juice was centrifuged and 

washed w ith  hot w ater repeatedly for four times and f ilte red  through a

weighed Id le r .  Tlu* in so lub le  m atter was dried in a covered dish for 2 h 
at ICO ► 2"C.

<v ) T o t a l  sol ids;  in so lub le  so l ids  r a t i o

I r o m  the t o t a l  so l ids in so lub le  so l ids ,  the  r a t i o  was  w o r k e d  ou t .

( v i j  R e d u c i n g  ^' igur

R e  lui mg sugar  was  e s t i m a t e d  as per  A O A T  ( I 9 S 0 ) .  

f v u )  A ■ i l i t ,

,A< i lit', a j ’. d 'd e rm in ed  by t i t ra t ion  w ith  standard N a O l l  so lution 

and i , pr< . < d i . l i t r e  at id < .

(v 1 1 1 ) Sl i g ar  .a l I r a t i o

I l ul l ,  tin M (in m g  sug.ai  a n d  a< id i o n t e n t s ,  t he  s u g a r  a c i d  r a t i o  

w a  » v o i rh 'd  m 11.

( ix )  p l l

p l l  w as  d e t e r m i n e d  us ing un F i n n  [ i l l  m e t e r .

(x) Consistency

Consistenc y was measured by finding out the p rec ip ita te  weight 

ra tio  (Takadu and Nelson, 1983). Weighed quantity of sample was taken in

pre-weighed cen trifuge tubes and centrifuged  for 40 minutes at 8000 rpm. 

The supernatant was drained out and the pulp settled  at the bottom was 

weighed arid the p rec ip ita te  weight ra tio  (P P T )  was ca lcu la ted . Pulp 

content was determ ined by the above method and expressed as per cent.

(iv ) Insoluble solids
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Cxi) Lycopene

Lycopene was estim ated by the rapid spectrophotom etric method 

suggested by Adsule and Dan (1976). One ml of ju ice was shaken w ith  

20 ml acetone in a mechanical shaker for 30 minutes. Then 40 ml of 

petroleum  ether was added and the colour ex tracted  was read in a 

Spectrophotom eter (Spectrom c 20) at 503 nm.

(x i i )  j\ ( u r o l e n c

c a r o t e n e  w as  e s t i m a t e d  f o l l o w in g  m e th o d s  o f  v i t a m i n  a s s a y  and  

the c o lo u r  i n t e n s i t y  w as  r e ad  in a s p e c t r o p h o t o m e t e r  ( S p e c t r o n i c  20) a t  

4*)2 nm .

( x 1 1 1 > A s c o r b i c  a» id

Flo 'biji ial t i t r a t i o n  mc-tlmd til v i t a m i n  a s say  us ing 2 ,6 - d ic h lo ro p h e n o l  

indophen  >1 d ye  v. a > f o l l o w e d  n , r  e s t i m a t i n g  a s c o r b i c  a c id .

e .  S [a 11st If a l  a n a l y s e s

\ n a l y s t  * o l  va i  lain e w as  tloiie w h e r e v e r  net e s s a r y  for  a c o m p l e t e l y  

r a n d o m is e d  d<_ ign ( P a u s e  am i  S u M iu lm e ,  19/X).  V a r i a b i l i t y  fo r  q u a n t i t a t i v e  

c h a r a c t e r s  w e r e  e s t i m a t e d  as su g g e s te d  by IM irton ( l lH 2 ) .

( i )  C .enotypM c o e f f i c i e n t  of v a r i a t i o n  (gt v )

( i i-nnt y pn s t a n d a r d d e v i a t i o n | qq 
M e a n  o f  c h a r a c t e r

( rtj  P h e n o t y p i c  c o e f f i c i e n t  o f  v a r i a t i o n  ( p c v )

x Phenotypic standard deviation jqq 
Mean of the character
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Gii) Standard error of mean

Environm ental standard deviation x j qq 
R eplications

(iv) t'.rnnlvpir v.iri.im i

Mean square clue to genotypic - mean squar
due to error

N u m b e r  of  r e p l i c a t io n s

( v ) I ’lu n v tN pu  Vviriuiu e t i e n o t y p i c  v a r i a n c e  * E r r o r  v a r i a n c e

( v i )  E r r o r  v a r i a n c e  M e a n  s q u a re  due to e r r o r

( v 1 1 ) H e r i t a b i l i t y  in b road  sense

2 , t ichotvnn variance
n  ( I . ) ------------------------------------ -------------------------  * 1  — ----------------------------------

I ’I iein 11 pn \ ar lam e

(v 1 1 1 ) E x  pe r  I ' d  g e n e t l f  a d v a t K  a

>
( , 11 - I ’ x l

v h e r e .

t
11ei 1 1.111 111 1y in bi o.id sense  

p h e n o l } p n  s t a n d a rd  d e v i a t i o n  

l o e f f n i e n t  of i n t e n s i t y  of s e l e c t i o n  

(2.00  a t  P  0 .0 M

(ix) C.enetic advance as (**) of mean

G ene tic  advance__________ x j qq

Mean of the characte r
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2. Somatic' analyses

F ru it  shape index was considered as the e f fe c t  fac to r in a closed 

system ol M» utibc oiid c l le c i "  variables, the causal variables being insoluble 

solids, consistency, total solids, total soluble solids, juice yield, ac id ity , pH, 

reducing sugar, lycopene, locules/fru it and pericarp thickness.

T h e  e s t i m a t e s  of  d i r e c t  and i n d i r e c t  e f f e c t s  in such  a c lo s e d  

s y s t e m  of v a r i a b l e s  w e r e  c a l c u l a t e d  by  the  p a th  c o e f f i c i e n t  a n a l y s i s  as  

su g g e s te d  by D e w e y  and  Lu  (1959).

3. I d e n t i f i c a t i o n  o l  p ro c e s s in g  t yp es  based  on s e l e c t i o n  index

S e l e c t i o n  index w a s  c a l c u l a t e d  a c c o r d in g  to C o n t i  aj_. (1981)

based  on m os t  im p o r t a n t  a g r o n o m ic  and  p ro c e s s in g  t r a i t s ,  y i e ld / p l a n t ,  f r u i t  

s l y p e  index ,  p e r i c a r p  tin* kness ,  ju i c e  y i e ld ,  T S S ,  t o t a l  so l ids ,  in so lu b le  

so l ids ,  r e d u c in g  sugar ,  a i i d i t y ,  p l l ,  c o n s i s t e n c y  and  l y c o p e n e .  T h e  index  

w a s  c a l c u l a t e d  a c c o r d in g  to the f o rm u la  I = i _ b j  c^ ,  w h e r e  b j  is the  

w e ig h t i n g  c o e f f i M r n t  and  c  v a lu e  o f  e a c h  t r a i t .  The  v a l u e  o f  e a c h  t r a i t  

w a s  s t a n d a r d i s e d  to m a k e  it in d e p e n d e n t  un i ts  of m e a s u r e m e n t .  B a s e d  on  

 ̂ the null \ v a lu e ,  the f.5 geno type : ,  w e r e  r a n k e d .

B. Id en tif ica tion  of tomatoes for ketchup and paste

I . K e l t  hup

a.  P r e p a r a t i o n  o f  k e t c h u p  and  « hem ir  al  a n a l y s e s

9

* (icno types which showed excessive crack ing  (>5%) were e lim inated  
and 42 genotypes w ere  eva luated  fo r  preparing tom ato ketchup. 

Irrespective  of crack ing, Sakthi and L E  214 were also included for 

eva luation . Red ripe fru its from each of the genotype were gathered and 

jjUiro ex trac ted  by the 'hot brook' method outlined before. Ketchup was 

prepared by the open pan concentra tion  technique adopting the C F T R I  

rec ipe  (Anon., 19*5). TSS of the finished product was adjusted to 38%.
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The hot ketchup was filled  into pre-sterilized glass jars and closed w ith  

screw  caps. The bottles were washed w ith  warm  w ater and wiped dry 

outside. The yield  of ketchup was worked out based on quantity of juice 

taken for preparing ketchup. The chem ica l composition of ketchup was 

estim ated  as in the case of juice characte ris tics . The prepared ketchup

was compared w ith a com m erc ia l sample (Maggi ketchup).

b. Sensory evaluation

P a n e l i s t s  w e r e  i n i t i a l l y  s c r e e n e d  fo r  t a s t e  a c u i t y  and t r a in e d  to use

s c o r e  s h e e t .  F i n a l l y  a g roup  o f  f i v e  p a n e l i s t s  e v a l u a t e d  the  k e t c h u p  for

c o lo u r ,  c o n s i s t e n c y ,  f l a v o u r  and a b s e n c e  of d e f e c t s ,  a d o p t in g  a 100 p o in t  

nurnerr  al s t o r i n g  p r o c e d u r e  f o l l o w e d  by B u r e a u  of In d ian  S t a n d a r d s  

( I S I . 1967a).  The  m e th o d  of  g i v in g  s co res  fo r  k e t c h u p  is a p p e n d e d

(A p p e n d ix  I). The  s t o r e s  as n u m b e r  of po in ts  fo r  e a c h  f a c t o r  g i v e n  by

judges  f ir ke t r  hup f r o m  e a c h  g e n o t y p e  w as  r e c o r d e d  in a t a b u l a r  f o r m  in 

the s t o r e  i i r • 1 and the a v e r a g e  s c o re  c a l c u l a t e d  for  e a c h  f a c t o r  w i t h  

o v e r a l l  a v e r a g e  fur ear  h g e n o t y p e .

c. Assignment of grade

Die maximum and minimum number of points to be scored through 

d ifferent tar tors were as follows:

F a r  tor Max urn in»
Minimum

t i r a d e 1 Grade II

Colour 25 19 16

Consistency 25 19 16

F lavour 25 19 16

Absent e of else fre ts 25 18 17
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The ketchup which scored 85 points and above were rated  as

G rade I and 75 points and above but below 85 w ere rated as Grade II.

2. Paste

a. Preparation  of paste and chem ica l analyses

S i x t e e n  g e n o t y p e s  w e r e  s e l e c t e d  fo r  p r e p a r in g  t o m a t o  p a s te .  Th is  

i n c lu d e d  ten g e n o t y p e s  w h i c h  w e r e  r a n k e d  in th e  top l is t  fo r  k e t c h u p ,  

t h r e e  g e n o t y p e s  h igh in T S S  and  t h r e e  r e s i s t a n t A o l e r a n t  l ines .  T h e  ju i c e  

e x t r a c t e d  by the  'ho t  b r e a k '  m e th o d  f r o m  e a c h  g e n o t y p e s  w as  c o n c e n t r a t e d  

by open  pan  c o n c e n t r a t i o n  under  low  t e m p e r a t u r e .  S o d iu m  b e n z o a t e  

(200 p p m )  w as  added  as p r e s e r v a t i v e .  N o  o th e r  a d d i t i v e s  w e r e  added .  

T S S  w a s  a d ju s t e d  to 28‘t .  The  p a s t e  w a s  h e a t e d  to 9 0 ° C  and  f i l l e d  in to

p r e - s te r  i l i z e d  g lass  jars and c lo s e d  w i t h  s c r e w  c ap s .  F i n a l l y  the  b o t t l e d  

p a s t e  w a s  j>ru<' e jsud in b o i l in g  w a t e r  fo r  30 m in u t e s  and c o o le d  in ru n n in g  

r u ld  wa l«  i arid iped dry out s ide .  The  y i e ld  ot p a s te  w as  w o r k e d  ou t

based  on ju i c e  t a k e n  for < o n c e n t r a t i o n .  C h e m i c a l  c o m p o s i t i o n  of  p a s t e  

w as  e s t i m a t e d  as in f u s e  <d f r u i t  ju i c e  r h a ru c  ter ist ics .  T h e  p r e p a r e d  

p a s t e  w a s  c o m p a r e d  w i t h  H u n t ' s  p a s t e  (I I S A )  and N A F I 2 D  p a s t e  ( Ind ia ) .

b. S e n s o r y  e v a l u a t i o n

A group ol l ive  j .am l is ts  e v a l u a t e d  the pas te  lo r  c o lo u r  and

absen t  e o f  d e f e r  ts a d o p t in g  a 100 |>uinl numer ic  a l  s c o r in g  p r o c e d u r e  

f o l l o w e d  by  B u r e a u  of  In d ian  S t a n d a r d s  |S1 ( I 9 n 7 b ) .  M e t h o d  o f  g i v in g

sno res  for p a s U  is a p p e n d e d  (A|»pendix  - I I ) .  O v e r a l l  s t o r e  w'as a r r i v e d  as 

in r a s e  ot k e t r  hup.

c. Assignment of grade

The maximum and minimum number of points to be srored  for the 

two far tors w ere as follows:
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Minim um
P a r lo r s  Maxim um  --------------  ------------

Grade I G rade II

Co lour 60 45 39

Absence of de fec ts  40 35 26

T h e  p a s t e  w h i c h  s c o r e d  85 p o in ts  and  a b o v e  w e r e  g r a d e d  as  

G r a d e  I a n d  7 5 p o in t s  and  a b o v e  but  below 8 5 p o in ts  w ere g r a d e d  as  

G r a d e  II.

C .  E v a l u a t i o n  of t o m a t o e s  f o r  long  s h e l f  l i f e  o f  k e t c h u p

1. Changes in phv sir-o-rh«*mu a I » • wnp' r 11 mn c-' ,< e m 're '-'op's

T h e  bo 111 * ■ J ketchup '-  w • r 1 • '• f ■ >r < ! ■1 *<■ ■' i > t- ' i • j • i . \ t or t1 i or I d

m o n t h s .  f J i a n g * • in pie, i< d .| ; • • <i n < • •• * I up  v. t i c  not* J .

C o m p o s i  f if iri. 1 1 :m. 1 1 ’ < < I I . • ■' • ! e i|, * • >• • , > i ■ h t . . 1 mg. •ug.il ,

p H .  T S S ,  I y r  op '*r i '•, ' i us 11' 111 • .*11' I i 1 1 ’r I i1 id , 11id * i i ' >i v. i \ a lu a  t mu

w e r e  dorie Im f n r '  ■.f *<r ,i>• and <d 11»t • ■ ■ ■ n i•'j i ’ 11■ int< i \ .d .  s p p ro p r i a t o

m e t h o d s  o f  a n i l y s c - .  r. m i i l n m d  l " i  |uu »• • h e n< n u l h '  n  l . d l o u r d  h e i e

a ls o .

2. M icro-organism s causing spoilage

a. E s t im a t io n  of m ic ro flo ra

The q u a n t i t a t i v e  a s s a y  o f  m i c r o f l o r a  in s a m p le s  s h o w in g  v i s i b l e  

infection was c a r r i e d  o u t  b y  s e r i a l  d i l u t i o n  t e c h n iq u e  ( S t a i n e r  e t a I . . 1977).

Samples were m ix e d  t h o r o u g h l y  in a p e s t l e  a n d  m o r t a r .  T e n  g o f  s a m p l e  

was transferred to 100 m l  s t e r i l e  d i s t i l l e d  w a t e r  an d  s h a k e n  w e l l  m  a 

rotary shaker for one hour. From th e s e ,  d i lu t io n s  u p to  10' w e r e  

prepared in sterile distilled water. The b e s t  dilutions fo r  e a c h  g ro u p  of 
organisms were previously determined and those dilutions w e r e  u se d  lo r

further studies.
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Fungus

-  )
One ml ol solution irom  10 dilution was pipetted into sterile

p e tn  dishes to which melted and cooled, 20 ml of M artin 's  rose bengal

streptom ycin  agar was poured. F ive  petri dishes were used for each

sample. The petri dishes with the media were swirled thoroughly to get a 

uniform distribution. A fte r  so lid ification , the dishes were incubated at 

room tem perature for four days. The fungal colonies developed at the end

of four days were counted using dark field colony counter and values were 

expressed us number of colonies per grarn of tomato ketchup.

B ac te r ia

t d u re  f o l l o w e d  was  s im i l a r  to tha t  of fungus e x c e p t  fo r  th e

10  ̂ d i lu t io n ,  n u t r i e n t  ag a r  m e d ia  and in c u b a t io n  lo r  h at  r o o m

tempt r a t ur i .

At 11 lit ii n y i > 11

lb  p r ' < du re  b i l l o w e d  w as  s a m e  as th a t  ol  fungus e x c e p t  lo r  th e

10 ’ d i l u t io n ,  K i r , t o r ' s  a g a r  m e d ia  and  in c u b a t io n  for s e ve n  d ay s  a t  r o o m

ten  i per  lit u re .

Only fiing, il flora developed m dilution plait method.

b. I d e n t i f i c a t i o n  o f  m u  r o f l o r u

The young c o lo n ie s  developed m the dilution plate method were 

isolated and  cu ltu red  m putato-dcxlrosc agar. Single hyphal tip isolation 

was done for m aintain ing pure o i l  lure.

Morphological characte rs  of the fungal flora were studied by 

growing fungi in petri dishes and by slide cu lture technique. A ll the
cu ltures were incubated at room tem perature. Czapek 's agar medium was 

used loi the study (A insworth , 1977).
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D- Transfer of processing characteristics to a bacterial w ilt resistant
genetic background

1. Combining ab ility , gene action  and heterosis

a. Experim enta l m ateria ls

Tlu- w ilt resistant sources selected were Sakthi, L E  206 and

L L  2l*>. Sak llu  and L L  2 1k were m oderately resistant to bacteria l w ilt

and the fruits possessed green neck and cracking. L E  206 was m oderately 

susceptib le but the iru its  were uniform and did not crack. The processing 

lines se lected  based on eva luation  for processing were HW 20S F, 

Ohio 3 129 and St £>h. Fresh M arket 9 and T il 318 were also selected for 

large fru it size and high yield. The resistant genotypes were crossed w ith

five  male testers I IW  208 I , St 6^, Ohio 8129, TH 318 and Fresh

M arket 9. Th< I if teen I  ̂ hybrids were raised in pots, during Septem ber

1983 t>> J a n u a r y  1939. Thc> w e r e  maintained, observations recorded andJ J •

rheriiK al ana l) >••'> dune as m Experim ent A.

b. 3 fa ll >lif al an ily .es

I .  I i > 111111111 ng a li i l i ly  and gelio a< Hull

r o m b i n i n g  a b i l i t y  and  g ene  ar tm n  w e r e  s tu d ie d  us ing  L i n e  x T e s t e r

a n a l y s i s  f o l l o w in g  K e m p l h o i n e  ( I 9 r>/).

ii. Es tim ation  of heterosis

Heterosis over better parent (heterobcltiosis) and mid parent 

(re la t ive  heterosis) were ca lcu la ted  (Brigg le , 1963; Hayes £t  ̂ ajk, 1965).

The formula used were

H eterobc ltios is
 5 ^  x 100

B P



F 1 M P
R e la tive  heterosis x 100

M P
where,

= mean of the hybrid 

B P  = mean of better parent 

M P  = mean of mid parent 

Heterobeltiosis was tested using standard error

= error mean square 

r = number of replications

R e la t iv e  heterosis was tested using standard error

Based on processing qualities seven hybrids for ketchup a ~ : lour

analysed and sensory rating done as in Experiment B.

3. Eva lua tion  for w ilt resistance

B a c te r ia l v ilt reaction of the hU genotypes was a sse ss  3 by 

growing them in v ilt sick plot of the O lericu lture Departm ent :urmg 

Septem ber 87 to January 1988. Six F j 's ,  their parents and b f%  : were 

then eva luated  for their w ilt  reaction during September 89 to January
t

1990. Tw enty  plants for the 64 tomato genotypes. 30 plants for -.he 7 

parents and 6 F j  hybrids and 150 plants for the 6 F 2 segregants were 

raised. W ilt  incidence was assessed by number of plants w ilted  corfirm ed  

by ooze test. Spot planting w ith  susceptible Pusa Ruby was c t ” e to 

ron firm  resistance.

3/2

r

2. Eva luation  of F hybrids for ketchup and paste
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RESULTS

5*>.

Resu lts  of ilie  present investigations are presented under th£l% 1
following heads.

I
• I

A . Eva lu a tion  of tomato genotypes for processing characte ris tics

B . Id en t if ica t io n  of tomatoes for ketchup and paste .»

C . Eva lu a tion  of tomatoes for long shelf life of ketchup
v ■

D. T ransfer of processing characte ris t ics  to a bacteria l w ilt  resistant
genetic  background

A. Eva lu a t io n  of tomato genotypes for processing characte ris tics I

I. V a r i a b i l i t y ,  beri l a b i l i t y  and  g e n e tn  a d v a n c e  ■ *

Ahalyv- <d v o r i i iK c  ir if In ated significant d ifferences during two 

season *3 among n.mato gohotypc'j lor trmt y ick l and ils components,

fru it fhara* {••tv ,?i' j and iru it juic c charac toristu b (Tables  ̂ to 6).
i

Pe rfo rm an ce  of tin.* genotype*., a r e  app en de d  (A p p e n d ix  III and IV ) .
»

Fhe <•< U nt o| v .in ab ility  for the above charac te r is t ics  were 

measured in terms of r « i i m e a n ,  < iw f l i i  lent of variation  at genotypic,, 

phenotypic and environm ental levels* llei l iab il ity ,  genetic advance ajret 

genetic  a d v a n c e  as % of mean were? also estim ated (Tables 7 to 9).
.1'U

a. F ru it  y ie ld  and its components i* _

P lan t height ranged from 60.60 to 136.00 cm and 61.00

121.80 rm , in the firs t and second seasons respective ly . In both t» 

seasons, O N t 8210 was the dw arfest line (60.60 and 61.00 cm re sp ec t ive^  

Kt  ̂ (136.00 cm ) during the first season and K l I (121.80 cm ) during rfjj

second season were (he tallest genotypes.



. aolt.  ̂ . Genera, a n a k s r  ol \arianoc- tor iru u  \ield components in tomato

Sources of 
variation

d:
Mean squares

i ■
*• * V 4  «• '  V  k L  1 •

IfT  '
Du\s to 
t low er

Da v s  to 
harvest

Index to 
earliness

Fruits/plant Frur. yield/ 
plan: (g)

• >  V V O *■ •
C )  - . n • •  • ‘ 1 VS. 30 * • 0.39** 530.93** 299S77.29**

Genotypes
» •>

C

~2 9I9.S6-* L17.76 * ’ 1^9.SO- • 0.91 ** l 39.39** 303209.66**

s
!

! "3 3 -  TS■ W  . I S . 62 G.0S 89.58 35290.19
Error L 2 56

S 2

9 0 . S6 3 9 5-  •  '  ^ 1 1.69 G.0S 72.76 28559.19

* *  - Significant at P = 0.01

5 j  - September l9S6-3anuar> 19S7

5£ - September l9S7- january 1988



[able s . ejene'_ anuhse- ol \ j r ia n a  :c r lruit characteristics in tomato

Sources of 
variation

d:
f\ 1 ̂ uT. squares

■\\erage ; r ..:t 
a eight

Fru it shape 
iru!e\

Lorut^s/
iru i:

Pericarp
thickness

(mm)

Cracking
(St)

Storage life 
(days)

S 1 ■’ 38.0s * * j  * r 1 1  • « • . 5.S9* * 10.07** 253.41**
Genotypes • 63

s ~ 1 i 8ob.CI hi) • • f / r, • < b.29*- 11.63** 216.48**

r»N
I

-7" C-7 «. J -> • o». 0.00b 0.0 3 0.45 1.22 6.94

Error w -) 23c » sTi9 / r C.020 G.03 0.21 1.27 2.81/w

** - Significant at P = 0.01

5 j - September 19S6-januar\ 19S7

- SeDtennber 1987-january I c,8£



Taoir d . General anuls^e^ o: w iru rv t  ror irun juire characteristics m tomato

Mean squares

Sc-trees of 
variation

dr i3uice'~ 
v tela 

(%)

ju .ee  - 
vieta ^  

U na )

Tvs tc:

(\0

Total
solids

(cv)

Insoluble
solids 
(V )

Total
solids:
insoluble
solids
ratio

Reducing
sugar

\%)

Acid ity
(%)

pH@

 ̂IGenoivoes
•  *

S ,

©3 LGC.je-* L ^b.~b *  *■
” 7 • -

4 • *
1  ̂ » 
• • w  ’ «»-.

0 i s* --J • * 17.23* * 0.77” o.o^** 0.27«

c ' . 2 5  — I © 3 .  i  2 ’  ' 1 ~*1 *  PI .  —  *f |  V .  1 r I / •  •j .  L ~ 12.S I* * 0.S3*~ 0.0H + * 0.20*'

5 ,
Error q

“ 2

I  •f r'L o .  / o i  i .60 0. 2 3 C. 16 0.033 1.49 0.15 0.006 0.13
1 2S

10.75 I t . S3 0. 20 0.14 0.003 1.04 0.14 0.005 0.21

**> _ Significant at P = 0 . 0 1

s ( -
September 19S6- January 1987

S2 * September 19S7- January 192,8

(3 - df for error 236

c*



Table t» U onul.)

S o u rrc i oi 
varia tion

dt
1

Mean squares

Sucar a. id ratio I'ulp content 
P I )

Consistency
(P P T )

Lycopene 
(mg/100 g

B  carotene 
J (pgl 100 g)

Ascorbic acid 
(mg/100 g)

s 1 o.b9* ’ 8 .17'* 0.009** 2.8*C* 22655.84** 103.36**
Genotypes 1

t» 5
7. i 5 • * »c.i.n7 ■ * 0.007** 3.1 2 * * 20479.40** 89.12**

S 1 1.02 i.S S 0.001 0.3*f 1353.44 18.32
Erro r 2.1- 1.31 0.0002 0 .U 1928.33 3.10

* ' - ^igr11 tie ant it P - 0.01

N Sep ten 0 r I V : 0- l.iKuar> 1^87

S f - S i p ie  m b e r [ lt s 7 - 1 an tia r>  I 9 S 8
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The earliest to flow er was A C  238 (57.80 days) and L E  216

(59.20 days) during the firs t and second seasons respective ly . This was

close ly  followed by Pusa Ea r ly  D w arf (60.60 and 59.60 days respective ly )

during both seasons. Irrespective  of the seasons, II 722 (76.80 days) took 
the maximum time tu flower.

On an average, the tomato lines were ready for harvest by

99 D 'W  As the flowering was early  in AC  238 it was ready for harvest 

early (9 1.20 days) during the first season. Pusa Ea r ly  D w arf which was

one among the early  flowering types, could be harvested early  during the 

second season (87.60 days). FM  6203 (110.60 days) and HW 208 F

(109.60 days) were- the latest to harvest during the first and second

seasons respet live ly .

Index te e.trliriess ranged widely from 0 . 0 1  to 1.6 1. Com pared to

lOe ..tan 1 ird variety  SulTIa, IF. 206 (s _ 1.32 and = 1.61) showed1 L
maximum <-< 'iiiaum earhness followed by AC  162 (S j = 1.12 and - 1.16). 

riie known (*r• • • . ati}' tomatoes were relatively late as indicated by the

low md -x .aim- . (n N t  8210 -S '• 8  ̂ 0 .0 1 ; il\\ 208 F - S. - 0.01 andI tL 1
X , Ci/ if; (>hio 8 17 8 0.0 1 and 8 , O.O'g K'oma “ 8 - 0.03 and/ I i- I

o.u'.; II 722 8  j 0.06 and 8  ̂ 0.08).

In |,oil, the seasons, Smiix piodm ed a fewer frill ts (6.00 and 3,60.

resp ec t ive ly ),  while At 162 produrrd  maximum number of fru its (52.60 an

59.00 respective ly ). The o ilier lines wlm h produced a fewer fru its were

O N l 8210 (8 7.80 and 8^ 10.70), Heinz 1350 (5> j = 8.20 and

S r 8.00) and II 26 5 3 (S j = 10.60 and <>2 = 10.80). E C  129968

( S ( 52.60 and 67.20), E C  129 35 6 (S  ̂ = 6 3.60 and S 2 = 6 5.60) and

I ire Ba ll (8 62.60 and S ,  60.00) produced fa irly  a large number of
1 ^

fru its.

The range in fm i I yield/plant was from 256.56 g to 1315.69 g. 

The lowest y ie lder was A (  238 (S j - 256.56 g and - 296.66 g) and

the best y ie lder was E C  129355 (S , = I258.9« g and S j  = 1315.1,9 g),



P l a t e  I V ariab ility  in ir in t shape - I. Round (<1) 2. Elongate (>1)

3. Pea r shaped 4. Nipple tipped 5. Beaked

Plate II R igh t: ."Jointless ped ire l. Le ft :  lo in ted  pedirel
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during both the seasons. The other high yielding genotypes were TH :
(5^ = 1241.56 and = 1313.83 g), Fresh M arket 9 (S^ = 1021.00 g a

S 2 = 1254.38 g), Veem ore ( S l = 1164.94 g and S 2 = 1254.38 g) and St

(S j  = 1012.04 g and S 2 = 1013.48 g). The rh e rk  va r ie ty  Sakthi also
yie lded high (S { = 1142.20 g and S 2 = 1216.32 g).

Among rornponents of yield, index to earhness recorded maximum

va r iab ility  (gcv - S j  ̂ 70.85 and S 2 = 71.27; prv - S t = 106.51 and

S 2 = 104.05) fo llowed by fruits/plant (grv - S ( = 37.93 and S 2 = 35.12.

Pr v  "  ̂j 53.85 and S 2 - 49.50). Though heritab ility  was only m oderatr

(S j - 0.44 and S 2 - 0.47), genetic advance as per cent of mean was the

highest (S j 97.10 and = 100.57) followed by fruits/plant (S j = 55.03

ai id n "*1.24). hays to harvest recorded minimum va r iab ility

fgcs - 5 j 4.84 an I 4.18). Though heritab ility  was m oderately high

("i I 0.4f. aii I 5 0.70), grneti< advance as per cent of mean was very
11 * 'a ( V  7.4 j ..a.) S ; 8.‘10) (Table 7).I L

b . I r 1 1 11 * h j r i < t r i •, 11 * »

\v- r ii'*- fruit v.*■ ig111 ranged Irani 12.17 g to 103.22 g. In b<
• 1Cthe .i.i.<-n., Sa m  I 77 p lodm -d the smallest Irm ls  (S^ - 12.17 g

8 1 12.00 g) and Smnx, the biggest fruits (S  ̂ 103.22 g ^mg

S 100.44 g). The genotypes A< 2 38 and At 142 which prodiu num
 ̂ t- 1 y

large n iiin h *  r <d (n u t . a ls o  had small In n ls  (mean 14.42 g and 15.40 , y

re sp ec t ive ly ).  The other large fruited genotypes were Fresh M arket 

(96.10 g), Heinz I 350 (90.90 g). IIW  208 F (81.49 g), E C  54645 (72.7 1 g)

and TH 318 (66.56 g).

The range m fruit shape index (0.70 to 2.02) was ind icative  of the

wide va ria tion  in fru it shape. The lowest shape index was recorded by

Pusa E a r ly  D w arf (0.71) and A C  2301 (0.70) in the first and second

seasons. The highest index value was recorded by Veepick (5 ( = 2.02 ‘and 

s I x.H) l.y H M M  ( S ,  !.<•' «>ml Sf.n).
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7 .  Range, i m t , genotype ig r* l, phenotypir i>' ? > ih j  en? r unrorr ;u t c ' . i

g e n e u r  a d v a n c e *  a *  p«r '  r r  * c »  i r . i ?  * »v

st 60.6G-no.ao H?  ̂ . -e. <
6I.00-I2l.aii *-«

P ®1

5 1 0.61
s

• «  * s 4

O .S. 91.90 ? 5.2?

Sn 19.00 : *.2* c .M ’ - < •

S l 11.59 * .r«
2̂ I <l.3 ' c **r

Si 22.3* \'3
II.Q7 \5*

r

2 0.65 C.lr.

5 1 2 S . 9 7 7 . 2 Z

52 2 1 . * *  i 1 *

CcMtir atfvMTf M **•'• r  7̂
til ill wem) 2̂ 29.19 M l?

PU n t hetgm Da* » u- i w « r - -'a.
Irro)

si i2.s? ».:: 9.’:
s2 10-71 2.*» '

V  V  •

V  '  I

5 ,  -  ^ t e w tx r  1 9 $ 6 - J a n u a r y  1 9 1 /  S 7 - s - p * - r r  ) r  > r » 1
• i-

-i c
0Q

»rni c * »anal toe, nmiabilnv (h*J, gcn«tr a:^.-^ HM%«
v 1 j r  • I  i  k 1 * u ' M r n t  \  i i  t o  i . j I . i

7 * »  t r u f l i n r - s

I l.M 
I - 1.9 I

. .  I 3

\ "

f ruiU/piam

t.00 - 59.C', 

5,90 - 52.90

29.76 • 9.2 3 
?9.)S . 3.11

-run yield/plan?
 <g>________

2 36,56-1253.95 
:32.66-l3l5,99

%69.92 • 13 .95 

• 17 .0 2  • 75.57

10 r j . *• I 
109.CS

7 9 .10  

75.12

0.99

0 .97

0. )9 

0.17

* \ I 0

100.57

37.9 3 

J5 .I2

53.15
99.57

31.23
39.91

0.50
0.50

13.6?
12.30

o

55.03
51.25

29.62

29 .71

3 1 . 37

36.71
i

29.90
21 .97

0.60

0.66

362.32

391.63

97.09
99.76

Ch
00



Locules/fruit exhibited a narrow range (2.00 to 6.40). The
genotypes which recorded the lowest and highest number of locules 
remained consistent in both the seasons. Heinz 1350 recorded the highest 
number of locules (S | = 6.20 and S2 = 6.40). Veemore and AC 238
(5 | = 5.60 and S2 = 5.40), K t 3 (Sj = 5.00 and S2 = 4.60), HW 208 F
(5 j = 4.80 and S2 = 5.00) and Fresh M arket 9 (Sj = 5.00 and S2 = 4.80)
al**o had limn- number ol lot ules.

F ru it  pericarp  thickness ranged from 2.70 mm to 7.46 mm and 
2.8 4 mm I "  7.58 mm in the lirst and second seasons respective ly .

N w i t i  12 12.70 mm) and AC  238 (2.84 mm) were the thin fleshed

genotypes in the first and second seasons. The flesh thickness of Pusa

Ruby (S 3.1'. mm and S 3.02 mm) and Marutham (S. = 3.38 mml 1
and 82 3.28 mm) were also low. Most fleshy types in both seasons

w ir e  Ohm M 2 fSj 7.46 mm uiid S., = 7.58 rum) closely fo llowed by

Sari M a r/an . P* 7.16 rnm arid 7.19 mm), Veepro (S ( = 7.16 mm

and S 7/ j / mm), Id 129 355 ( S ( 7.06 mm and $2 = 6.86 mm) and
Cm*

E 620 1 (S . 7.00 mm and S_ 6.89 rnm).I 2

Arnorig, 64 tomato germ types, 30 d'd not ('rack at a ll. Among the 

c racked  types, the intensity ol Iru it cracking varied and the crack ing 

percentage ranged fr.un 0.60 lo 57.28. Sioux recorded the maximum

crack ing  (6 )  during both the seasons (S j 54.29 and S 2 = 57.28). F a ir ly  

high c ra« king (% ) was observed in EC  50366-1-1 (S^ = 37.87 and

5 - 30.39), A C  2301 ( S j - 23.72 and S 2 - 27.40) and S 12 (5 y = 22.89
ancj <, 25.62). Sakthi recorded on an average 27.32% cracking and
LE 214 8.70% crackm g.LE 206 did not crack .

The storage life measured in terms of 80% spoilage ranged from
4.60 to 34.00 days. During first season, highly perishable fruits were from 
LE 214 (4.6(3 days) rfosely followed by DMM (4.80 days) whereas during 
icram f M M « , DMM (C00 d«y») hed the lowe.t .torage life. H 722 

OJ.10 ctaye) errel St *7 O*.00 d*y») • »  leas‘ perlthable during the

in $  uwr ir r M l K t * ™  ttriperrlfwrtj’.



fwnong the tra it characteristics, maximum variability was observed 
for fruit cracking (Table 8). The prv observed was 82.20 and 85.00 and 
gcv 63.22 and 66.97 in first and second seasons respectively. Though 
heritability was only moderate (Sj = 0.59 and S2 = 0.62), the genetic 
advance as (%) ol me.m was Hie highest (S ( 100.17 and - 108.68).
A » t i 1 1mI weight also recorded lugh variability (gcv - Sj = *15.8*1 and

^2  ^7.00; p< v - S j 58.90 and - 58.98). H eritab ility  was the

highest lor Iru it  shape index (0.95) during first season and storage life  

(0.9*i) during second season.

c. 1 ru n  juif e « harar u-ristics

Inn u >i» Id ( ) a ve rag n l 78.80 and 79.53 during first and second 

seasons r e Jp'-r t«vel>. St f,u (87 .20a  ) and IIW 208 F (85.20%) recorded 

mux mum law s i- l l  luring lirst arid second seasons respective ly . 

L i  In ' -  I O i l  oiilv a low June  content ( 5. - 66.*r0% and

5 m j . s  I : a ing both ■•'.a.ons. TH 318 recorded the highest ju ire

y 11 | | /1 i n, i, .n, -o'.on. (s 28. In  t/ha and s^ _ 30.n0 t/ha).I *-

|,,i ,| i ,1.1,- ,o[iu , tang' d in>ni 3.76% to 6.80% with an overa ll 

i, ,,| is.in.i |. lo rded  the highest 1 S S  ( S  _ 6.60% and

S n.80 ) do/ing I. o 111 .1 ’. i •* u i '<. I*aIit T  ̂ (8 6.00 \> anil S _ - 6.301'),
2 *

p „ n ,al> i 1111o)i ii.i (8, and S ,  6.20 I ) and I ahonitha ( S ( _ 6.10% and
s (i , l( , ) ,1 , I, , t lugh I V o  u N l  8210 had the lo w e s t  TSS (3.90%)

the f i r s t  sea ion. Pu -a Piiliy  rn  . t ided  the lo w es t  TSS (3.76%) in t

second sea so n .

Total solids averaged 6.15% with a range of H.ii9% to 8.03% and
*1.73% to 8.10% m the first and second seasons respective ly . HW 208 F
recorded the maximum total solids (5, = 8.03% and 52 = 8.30%) followed
by Ohio 8129 (S, - 7.76% and = 7.87%) and Veeroma (5 ( = 7.69% and
5 7.79%). The lowest total solids was in Punjab Kesari (5 ( * *!.*»9% anc^

S2 - *>71%).
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*

t

?
¥

f t

jWOtyptf lgr»), iVtnotvD^ tor.* and envirar^enta. itc\) c o t l lr»e*lt o! nenubillty Ol*), BenQtlf %
genetic a c in ce  aa se* rent or me a tc* iruit rrurarif- • »r u ~ a!i

S

1
L>

Average !r „  * we*g^ 

**

L2.l7.il..2:
12. ttC** 1 .. *• ••

“rw.t I'm :- -t— Lrvuir #ru.?

ia.2"
M *3

Fe-irarf r  u-Knes& 
(mrr*)

Fruit cracking 
(X)

i .

:."f. - 7.C6 
:.!u . \ u

\ : :  - c.3c*
. *s r *, I.«» • «t4*

0.00 - 3(1.29
u 00 - 7.1 j)
u.OG - 37.2* 
U.OO - 7.32)
2.10 ♦ 0.09 
2.13 . 0.30

i*m  * §
I9 .il *  0;

s l V '* - - - - 21.01 63.22 ' 37.33

S2
■* r**• . - - * 66.97 30.Pt

S 1 • 23.73 S2.20 A0.QI

S2 13.9! ^  1 # 1 .1 • • 22.-1 23.00 33.11

51
*  r • •. r * 12.SO 76.21 10.01

s2 33 t; l\ l4 1 S.73 76.70 8.70

S l C.fcl r. q ‘  ̂■ . • ' . G.71 0.39 0.21

S2 G.6* -t
-  -  ' 1 C.’M 0.15 0.62 0.90

51 21. C? c.5: C.**S l.S I 2.11 13.30

S2 3G.C3 C.J.1 G.w7 2.10 2.30 13.00

51 73.̂ 5 fc7.67 i i . n 3<*.70 100.17 72.38

5 , 77.13 J6.9S 26.6C 39.17 102.68 62.00

ISM -Saaary 1917 

imptmtmbts I917-3anuary 1918

• Parenthesis indicate J * translorrred values

••* Parentnesis indicate I x ♦ 1 transformed values



m j I N X  r v

I  * *

The insoluble solids ranged from 0.38% to 1.28%. V
~ *-21% and S2 = 1.28%) rontained maximum insoluble solids. Oh

832 (S j  = 1.18% and S2 = 1.15%), Ohio 8129 (S j = 1.16%
S 2 = 1.13%), H 2653 (S j = 1.15% and S2 = 1.10%), H 722 (S t = 1.14% an<*
b 2 1.07*1) and bt 64 (b { _ 1.06% and b2 .t 1.20%) also had high
insoluble solids. Punjab Kesari (0.39%) and EC  129968 (0.38%) recorded the
lowest insoluble solids in the lirs l and second seasons respectively.

Total solids; insoluble solids ratio averaged 9.40 with a range of 
6.01. h> In. In. Hiiiing the hr;.I season, II 722 had the lowest ratio (6.06] 
closel) tolh.wed h> Kt 4 (6.14) whereas during the second season the trend 
was r e v . r v , j  (Kt 4 - 6.21 and II 722 - 6.39). EC  50366-1-1 (16.16) and 
LE  206 (11.64) r--unled tin- highest values in the first and second season* 
re < 11 1 I > .

pe ju- ir c j 11 gar < untent averaged 3.211 with a range of 2.2S% to
4.5 5 r.. Th“  .•.• ■ te .t genotypes as indicated by high reducing sugar
I oritrni *r< I H, <111ll 1.1 (4.47 1 ) and lit 128964 (4.55%) during first and
second ■ t r«*‘ pe» t i v r l y . IMP 674 (S j 4.1% and = 4.28%),
AC 218 (S 4.1/n and S 4.0 11.) and AC 142 (S. - 3.97% and

I 2  *

5  ̂ 4.08*) a h ,  had high content ol reducing sugar. Processor 40

recorded thf l.oa d indin mg, sugar in hoth the seasons (S. - 2.35%, and

S2 2.28%).

The range in acidity was from 0.28% to 0.74%. Pusa Early  Dwarf
emerged as the highly at idic genotype ( S ( = 0.74% and S 2 = 0.73%)
irrespective of the seasons. Vceking (S j = 0.28% and S 2 = 0.35%),
Ohio 832 (S j - 0.29% and $2 = 0.34%), St 87 (S j = 0.30% and S2 = 0.35%)
and IJC  28 (5 - 0.30% and S = 0.34%) had com paratively low acid ity.

I  ^  

The pH of the fruit hod a narrow range (3.84 to 4.82). UC 28 
(#*§2) and ONt 8210 (4.80) recorded the highest pH during first and second 
w m  re .pcrllve ly . The lo«e«l pH Value, were recorded by LE

l e a . o n  a n d  K t  J  ( 5 . M )  d u r i n g  w c o n d



j  H 7038 -
«  4.58; Processor 40 - S { = 4.56 and H

had pH values within the lim it prescribed (4.5)

1 =  * • '

ONt ^
S L =  4 . ^  "

Sugar .u i«l i.ilio  r.mgi-il 1 rnin 3.55 to 11.76 with a general mean 
/ .2 l. Hi.- high. m m i,..H „| K lllu  WUb ln ONl 82IO ( 10.99) during I

season and lit 12896 5 (11.76) during second season. Pusa Ruby record., 
the Im u .t sugar a« ul ratio (S  ̂ 3.55 and 8  ̂ - 3.72) closely followed b'
Punjab Ke ari ( S ( 4.4 1 and S 4.75).

Pulp i I'liU ui ranged 1 rum 14.31% to 34.84% and 15.57% to 33.66' 
during the 11r .t and si-rond season respectively. In both seasons, the 
h igh l. | dp. > ,» ■ i \ | •« v. < r> IIW 268 I' (S 34.84% and S 2 33 66%),

l i t  ( x. »; vind v . 32.40%) and St 87 (S. - 33.42% and
I I

S 2 12. P* i. ■'in.d a i l y  tn< I c y ,  pulpy genotypes included EC  129599/P 
(14.31.1. v , t. 1 ' > (14.1) ). I I  214 (I 5.571 ) and AC. 142 (16.03%).

I

l alji U. tuyO ( n i n n< y was obtained from IIW 208 F 
p>>  ̂ I I ,  s ( n.)4) . lilt I si 87 (5j 0.34 and S , 0.32).
p p  | v  m  m / P  I 0 . | 4  a n d  S v  0 . 1 6 .  Sweet 72 (S 0.14 and

I I  *

S  0 . 1 7 ) .  I I  * 1 4  ( s .  0 . 1 7  a n d  S , 0.16) a m i  AC 1 4 2  ( S  0.16 anc
I

S  I t  I ’ l l  I , «U I I o l  I .1 . 6  I I I  \ .
2

| v , , , p ,  , onlt III r a n g e d  11 otn 2.31 mg to 6.62 mg/100 g.

Ohio 8129 (o.P> leg, / 100 >•) aii-l I 020 3 (6.62 mg/100 g) had the maximum 
lyropene in the first and sm mul seasons respectively. The lowest 
lycupene content was o b s e r v e . I in IK 50366-1-1 (2.31 mg/100 g) in the

first season and Sakthi (2.34 mg/100 g) in the second season. Other high
lyropene lines were St 64 (S, 6.20 mg/100 g and S2 = 6.35 mg/100 g
and IIW  208 I ( S , 5.50 mg/100 g and S? 5.76 rng/lOO g) whereas
Pusa Ruby (S, 2 2,80 mg/100 g and S2 = 2.63 mg/100 g), ONt 8210
(5 2.56 mg/100 g and S2 - 3.48 mg/100 g) and Marutham

t s ‘ .  2.48 mg/100 g w d  S ,  * 2-t7 m&1'00 8> » 6re low l>'roP 'ne “ "«»•
I



5F
n « ,  fenotyp * <*cv), pnenorypic (pcv) and environmental (ecv) coefhcienn of variation, hentabiltty ft? ), genetic aHv<rtce

genetic advance da Der cent ol mean lor zru»: juice rnaractcristic* in tomato

—*

s

3u;ce yield

66. <40-37.20 

69.60-83.20

T5S
( a)

3.9G-&.&2

Tota
IV-

I 1 . 1  J > w .  «  “

I w J i i  J  .

U

i * .

1 v  iJliO v
ifsu.uDlr
w n j i  rati.*

it. if

Reducing sugar 
[% )

2.33 - *.<*7 

2.2S - <1.33

Acidity
r*i

0.21 - 0.74 

0.34 - 0.73

pH

U * - 4.12
J.94 - 4,10

n * *  :  m 3i

S2

78.80 : 1.32 
79.33 * 1.4" -*r O .

3.19 . 0.22 

3.22 • 0.21

0.43 : 0.04 

0.48 : 0.04

-.23 t  0 M  

-24 * O M

*2

3. IS 

4 . 2 3

I . .23
,•12

,2.18 t? *> j 24.0* 14.26

14.90

22.44

21.34

3.31

4.50

I 7 . 3 4

3.90

L

I I- C - I .

13. S

13.45
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wm
p  carotene averaged %87.56 jLig/tOO g with the highest content in 

A C  2301 (580.37 /ig/LOO g) and S 12 (569.47 jutg/100 g) in the first and
serund seasons respectively. In the first season, St 87 recorded the lowest
p  u r u i i iu  t ontenl (204.04 ug/100 g) whereas in the second season 
Et. 54b4 5 (218.10 tig/100 g) had the lowest content.

Among 64 genotypes evaluated, LE 214 was the richest source of 
ast orbu acid with a mean content of 40.93 mg/100 g. This was closely
followed by Money Maker (S ( = 35.19 mg/100 g and = 32.82 mg/100 g)
and DMM (S ( - 31.16 mg/100 g and S2 = 32.31/100 g). Ohio 832
te, 11.49 mg/100 g and S 2 = 12.20 mg/100 g) and ONt 828
(^ , 12.-47 mg/100 g and - 14.31 rng/100 g had low contents of
j:>r orLi* a< i J.

■‘ i i r , [i . it imI jut' <■ i l ia ra i  lerislics, insoluble solids showed the
lii, I■ i | i I .V i ,m I \ f 10./2) and p  \ (S 32.29 .mil

I a— I

8^ _:9.( <\ !i i I O', I \ i oprrn* (pi v - S | - 27.51 and S 2 - 26.54;

g, v 5  • .in I 5 ,  24.86). H igh  he r l i a b i l i t y  (0 .93)  co u p led  w i t hI t
1,1, 1, v I, r i n • ,1 . I ) <d 11it aii (S J 64.30 and - 59.05) was also
,,b-..» r\• d t i ■!. 11 il111 ...| il.. Sugar at id ratio lc.nl the lowest heritability
(S  0 4 > ir : s 0.4 4 ) ( T a b le  9).

| 7

2 Si cm. i ( t( .m 11 y ’ •»■ ‘. ft*r Iru il shape index and quality parameters

rh, ,Maximum • om lnlm n «H genotypic and phenotypic level was 
observed between r nnsistenry and fruit shape index (rg = 0.M, rp = 0.56). 
Positive . nrreljlinns also existed with pcrirarp thirkness (rg = 0.62),
insoluble solids (rg . 0.50), lyi openc (rg 0.35), total solids (rg = 0.33), 
p)l (rg 0.26) and TSS (rg = 0.09). A strong negative correlation was
observed between Iru il shape tndex and lorules/lruil (rg = -0.53).
Redurtng sugar, |utre yield and aridity also showed a negative correlation

(Table 10).

fneolublc solids showed maximum positive direct effect (0.77) on 
IruM shape tnde* fethiwed by pericarp thickness (0.J5) (Table 11), Acidity,
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Tabic 10- Genotypic (rg) and phenotypic (rp) correlation between fruit shape
index and fruit quality parameters in tomato

Fruit shape index
Quality parameters

Genotypic correlation
(rg)

Phenotypic correlation 
(rp)

C o n s ib t c m  > 0.6 if 0.56**

P e r i c a r p  th i c k n e s s 0.62 0.53* *

III..oil ll >1' ' I I I 0.50 0.^6* *

L y ( open 0.3 5 0.31*

T o t a l  j > 1 1 * t , 0.3 3 0.30*

pH 0.2i. 0.23

TS-i O.O'i 0.0 5

»'< lii« in^’ •'»> a -0.10 -0.07

1111 < ■ \ i 1 1 0.22 -fi. 11.

A< I ' l i t y 0. i't -0.2*3*

L o r  1 11 c . /1 r 1 111 0 . ‘» 3 -0.02**

ami *" J..1 -.I »’ ',n' 1 ’ ’ n-0 ' r ' ^ t . v c l y



T a m e  1 4 .  D i r e c t  a n c  i n a i r e c  g e n o t v D .  t  -  c : c i r * r  n u a l i i *

Q u a lm  M ra - te ie ri
**S D ire c t

e lle c t
Inaoium e

lO iiU'i
Per 4c j* . \ C 1 2  ' v V * ' 1

Trf>
I * *

'm w k s ie C.3G Q.7”? — r •> ' -V > - C. l . c . o : !

P t r c m  m icicness a.62 0.35 C.33 — -1. 1 c .:s -0.0 4

Acidn> -0.3ft -C.33 — . . — . — r "»• 0 .H

Coofcistency Q.64 Q.-*3 0.62 1.3' _ - -IS — -0.0'

T O 0.0* 0.36 c . : o - : .u - y m -C.Q3 —

PH 0.26 -Q.07 0.4 L ”  1 7 — i  • c . : : - : . u

iknce y ie ld -C.22 -0.13 C.i3 C.05 C .Oft C.Oft

Lycopene 0.35 -C.2ft C.5* , ^ -0 .lc C.29 -0.01

Reducing sugar -0.10 -0.26 -P P Xu  « >d 3 -0.13 r  “V" -C.0S 0.18

Locu ic Dumber -0.53 -0.33 -C.I3 -0.15 f  _ _ -0.15 -G.0'

Total soiids C.33 -0.65 G.62 0.16 <■ r  —  - J . j 0.2S 0.16

c a r j m e t e r *  c ! r u »*. M  a r -  m a e  i r  t o m a t a

L * rc p rn r  RrauCing Loca le  Total
\ i r  ! •  *ugar number solids

0.0ft -0.03 -G.U 0.03 0.08 -0.32

c .c : c .o : -C.l 1 0.06 0.09 -0 . 19

0 . 0 ' -C.01 C.IC -0.13 -0.03 0. 10

0.0- -G.01 -C.lt 0.05 0 . 1 2 -0.43

0.03 -0.01 G.GI -0.13 0.07 * -0.30

— C.C0! -0.0* 0.05 0.07 -0.22

G.0G1 — -o.os -0.006 0.01 -0.21

G.G1 -G.05 — 0.0ft 0 . 10 -0.42

0.01 -0.GG3 -0.0ft — 0.09 -0.08

0 . 0 1 C.G03 0.07 0.07 — 0.16

•G.G2 f
o•o1 -G.15 -0.03 0.08 —

00
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Table 12- Ranking of tom ato genotypes based on index values

Genotypes Index
value

Rank Genotypes Index
value

Veeroma 
HW 208 F 
Ohio 8129 
St 6ft 
Ohio 832 
Ohio 78Ift 
St 87 
Pant

O N t  S2S  

H 722 

T H  3 I S

H 70 3 S 

H 26 5 3 

E  620 3 

S t  61 

F M  6 20 3

F'uni'ib i ;

E C  '293  5'

P orri i 

Ldbomth i 

V p p  pr ">

D M S’

VnepKk

S e l  11 

E C  12896 5 

S 12

Rubvvne

IHR 67ft 
K t 2
EC  129968 

Fire Ball . 
MS 101

CD IP - r' /j5)

12.11 33 E C  101652 - l.ift

ll.ftft 3 ft E C  129599 -1.22

10.26 35 San Marzano -1.33

9.86 36 UC  82 -l.ft2

9.32 37 Veem ovt -1.67

7.77 38 K t 3 -1.68

7.ftft 39 ONt 8210 -2.00

6.79 ftO AC 2301 -2.18

6. ft 7 ftl L E  206 -2.33

5.8ft ft2 Sakthi -2.3 ft

5.76 ftl Pusa Early  Dw arl -2.62

5. ft ft ?ift Fresh Market 9 -2.66

3.21 » r 1 ) £ r  5 ft 6  ft 5 -2.73

t• . 7 / • f i AC 1 ft 2 -3.09

• Kt ’• -3.72

C C • i• • ' 1f. 7 Mil- 1 - 1
1 t" IV

-TSS 

-3.98
1 1 » ‘ . • » • 1

1!v ! r,2 -ft. 39 
- ft. ft 3

9 7 • / >1 s 1« H l \• •
»,? r.< L f tn - :/ i\ - ii.

-ft.63 

-ft. 00\ i 2 1 ’■

i .sr, >'* I i | 9^i>!/|’ -ft. 9 9

1 .19- »r» l'rr.f oss» r ftO -5.36
-5 5S

0. ft 7 LE  21ft

9. ft 2
• ̂.) / lle in/ 13 50 -5.90

0.33 58 Sweet 7 2 -5.99

0.1ft 59 Money Maker - 6. 18

0.01 60 Voeking -6.22

-0.33 61 K t I -6.83

-0.9ft 62 Punjab Kcsari -8.09

-1.00 63 Pusa Ruby -9.61

-1.09

2.67

6ft Marutham

CD  (P  * 0.01)

-9.70

3.31
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Table 13 . Analyses of variance for selection index

Sources of varia tion df Mean squares

Genotypes 63 8 1.97**

L rro r 128 2.78

“  S ign ifican t at I' - 0.0 I



Table i 4. -\naivses of u n a m e  ior ketrnup yield anu its rhemiral composition

M ean  square s

Sources of 
variation

dl K e t c h u p '  K e t . 'n ^ p *  
r e c o v e r s  u s i j  

{ % ' I z r  a »

Co re  i 
tenc\  
U T T '

Lv co p e n e  T o ta l  
Pn g /1 Of a' ac'idit\

( % )

Reducing
sugar
{% )

pH |S carotene
(«g/100 g)

Ascorbic
acid 

(mg/100 g)

Genotypes 42 3^ X f  [ 5 • 0.0 I - " O I M t C "  0.29* • 7.20** 0.14** 100611.23** 388.55**

Error Sb G.2"  0.009 0.001 0.13 0.01 0.2^ 0.01 2255.44 3.91

*"* S ig n i f i c a n t  a t  P  = 0 . 0 1

* df fo r  g en o typ e s  and e r ro r  4 1 and $<• r e s p e c t i v e l y



Table 15. Ketrhup  yield  and economic factors

Ketchup Ketchup
Genotypes recovery  yield

Ohio 832 38.29 5 . 1 3
Ohio 781^ 36 . 12 7.76

Ohio 8 129 36.91 6.76

Si U 1*1.58 8.70

St GU 36.30 7.71

St 87 16.50 8.63

ONI 8 2 1 18.92 7.60

GNt 8 2 1 0 31 .20 3.51

H 722 3 7. Ii, 5.06

II 2i»5 1 15.82 3.17

11 70)8 3 ■*. 96 10. 36

PM 620 1 3 5.52 6.52

H W 203 I 39.1  3 10.9 3

n i  U8 1 5 17 10.79

• i »• i H 7 5 1 H 1

Vrr p r i 1 1 . 1 7 5.62

Vircking
•l f *i n;  i i i• ' • 6- 'J 6. 2 1

V r rm o re Vi OH S |7j , a

Vff»*ron-|.| 15/ ,  . 7. 5 5

Ruliy v» r 1 U. * I 5. • - 2

in 28 M l ' f «8

IH 82 M i J »  ̂ ')

F 620 1 1 * U l 01

Pr M ♦•.»« if *' n r * f 0 6

Wnm i 15 7 5 6. 12

S in M u  .• n ii 15 1/ 6 i 7

Punjab ' lil»*il ii \ 12 8 1 6 I 1

1. almm ih.i 17 7 5 1.6 5

llll? 6 7*1 1/ 16 5 M

Pant T, 16.75 6 0 3
2

Fresh M j r k f t  1 1 1 00 9 ! ».

DMM 32 16 5 6 3

Kt 6 3 1 2 5 6.6 6

H5 101 10. 1 1 3.22

A C  1**2 30.7 5 5 6 1

Punjab K e i t r i 28.92 2.37

Pusa Parly 1 lw.trf 27.17 2.51

Mniiny M lk»T
29.09 1.16

P u n  lluhy 

L I  20*i

23 6?
27.59

2.60

5.26

LE  218 
S lUU ii

26.38

29.33

6.03
7.95

Ketchup/juice Water evaporated Energ) cost/
ratio t/t of ketchup t kc irh tp

(Rs)

0.38 1 .61 6**4

0.36 1.76 70*

0.37 1 .71 68*

0.37 1 .7 ) 692

0.36 1.76 706

0.37 1.76 696

0.3 5 1.86 766

0.33 2.01 806

0.37 1.68 672

0.3 5 1 .8 1 7 12

0 . 1 5 1.80 7 66

0.36 1.82 7 28

0.39 1 .56 6 26

0. 1 5 1.86 7 16

0. 15 l.9l. 786

0. 11 2.21 8 Hu

0.2 H 2.59 10 1 6

0. 16 1.9 1 7 7 **' » 1.
0.3 5 1 .8 '• 760

0. 1 5 1.87 *u 8

0. 1 l 2.01 806

U l i 7 07 V 1f V

0. 15 1 86 " u 6

0. 1 1 2.01 806

0, 13 1.88 *r, -» * *
II, 13 1 86 7 •»,

M, 1 1 2 Hi * 70

O. 1 1 1 fl r» 8 20

0 V 7 1 1 86 6

U 16 1 .92 7 8

o i ; 2.1 1 8 37

O 12 ? 09 0 h.

o n 2 01 "06

0. 10 2 . 1 0 920

O H ? . ? ' 900

0.27 7.71 1086

0.27 7.68 1072

0.29 7 . 19 936

0.28 7.5? 1008

0.28 7 6? |n*«t

0.2 7 2.76 1 1 OH

0 . 1 0 2 . 1 1 on;



The |i caro tene content was exceptionally high in Maggi ketchup 
(1496.82 ng/lOG g). Veepro (1253.20 jug/100 g) and Veeking (1225.58 mg/ 100 g) 

also hud high content of carotene. Pant T  ̂ recorded the lowest 

content (508.83 AJg/100 g) closely followed by St 87 (515.45 ^ug/100 g). In

in tlu- * ontent ol j\ carotene, the ascorbic acid content in the 

Maggi ketchup was the lowest (18.05 rng/100 g), St 61 (21.33 m g/100 g), 

Ohio 832 (24.55 m g/100 g) ancj pusa Ruby (25.98 mg/100 g) also had low 

ro n tcn t. LL: 214 was except icnally high in ascorbic acid content
(77.90 mg/ 1 0 0  g) (Table lb).

V  •i  r  <
1 . 1  L ¥ i a  h i  s i l  l

11 1 ) t ' r « • I .i>*r1 11 u \ i i i i l y  io r  the f a c to r s  c o n s id e re d  for

t1 (c .. « I* nr, i L iV u u r  and n i lo  d e f e c t s .  The

11 • I 11 i v 11 *1 . 111 •» (1 ah Ie I / ).i i 'i t

I i v..i 11 i ■. i ; i .«11«i l i . r  1 i V. 2 08 1' (2  3 .4 0 ) .

' i i .'. * 'i !:[-■!) ii i\ 1 ■ I\ liii.il lor * >'n.tl :'t 'ni \ ( 2 2 .0 0 ).
I I  | , i i I i •.i , *). «. >I. i< > I ." * i i i l 11 a■ ma\ m ■■ hi11 0 >r

ii . , , 1 11 y m  i,4 M M .  ll\\ 2u8 I ( 2 2 .2 0 ) .

i ( 2 . 2 0 )  1 1 ' 0, a I i 1 ig 11 * . ' I * '  I o r  < o l o n t  . T h e

i i i 1 11 , (i ■ I ii) . 1 *, 11 e \ dal. * i ( 1 2.M>). 1 I a \ e 111

j / 1 (||  '14) (,, 2 2 . 4 (i (|| / 2 2 ). V iT ii ' i iu i (21.80) and

0)||il . | , |  , ,, , I . M l  la , .......... I*' , lei 111 i \ o 111 • 1 he S. ore ler absence*
M |, , , i , mg/ (1 4. Mi lo 22.mi). Maggi ketrhup re< orded

M l  < i < 
I < » 1 I

si i *r1 • i iCi

Of '.I' I • I • • • 1
t i  j h 11 • • K l ,l h id  I h« • low. r  s t scon.' ( I

tot.-il ,'f s, ores, H *  I (81.00) was the

most i,I, .,I for rnukmg lu-l, hup. - losely f Plowed by Ohio 8129 (81.90),
M „ „  (X .Hid s l '  (8,'-2h). Me .IP ko l.hup  re, onletl a s, ore ol

85.00. These genotypes (81 and above d.tl nol d iffer s ign ificantly  and
I ,i r r.r ule I. Ohro 8 32, II 722, Veerorna, Ohio 7814,were grouped under i.r.uu

. . .  i. ( ,/ a  l, O N l  N7 N, II 70 IK, I M l»7 0 ), Worn,i,
V, , gi ... M 8 7 , R " l ' )  v i « , i
H ; , P 1  ,,n.l XI ftl w h irh  seared 71 and above were grouped as l.rade  II

(Tab le  18).



P late  III R>ght l l n i l o r m  r ip e n in g  I r u i t s

L e f t  Non  u n i fo rm  r ip en in g  f ru i t s  w i th  g reen  shou ldc

P la te  IV Bat I led tomato kf*tr hup
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consistency and TSS also showed positive d irect e ffe c t  on fru it shape index 

(0 .44 ,  0 .43 and 0.36 respective ly). In case of total solids and lycopene, the 

d irect e f fe c t  was negative (-0.65 and -0.24 respective ly) but the correlation 

was positive. Insoluble solids and consistency influenced indirectly the 

positive  co rre la tion  between total solids (0.33) and lycopene (0.35) with 

fru it shape index. The indirect e ffec ts  of insoluble solids and consistency

on t o i a l  so l ids  w e r e  0.(>2 and 0.28 respective ly  and on lycopene were 0.59  

j n d  0 .29 r e s p e c t i v e l y .

P u c i  t e l l 'e r  i of id i t y  on f ru i t  shape  index was p o s i t i v e  (0.44)  

b u t  tft ' . r r o l a l i o n  w a s  n e g a t i v e  (-0.34). N e g a t i v e  d i r e c t  e f f e c t  on f r u i t

shop' III lev  V a . o i l1 el \ r  d I «>r to ta l  so l ids (-0.65), lo cu le s/ f ru i  t (-0.33),

redu '  mg sugar  (-0.2(0, l y c o p e n e  (-0.24) and (il l  (-0.07).

f. I I r 11 111 c i  i [.[ (k -• u,g t > [ie(s)  based on s e l e c t io n  index

T lr  i ' .in.t in ge ii • t y p i we r e  ran ked  based  on s e l e c t i o n  ind ices  

c a l c o l . i t  ! tr m u l t i p l e  « h.ir\n b i s  (T a b le  12). A n a l y s e s  ol v a r i a n c e

i n d n a f ’ I a im ‘ e r,i r 11 i f e re i i '  cc. a m o n g  the g e n o typ e s  ( T a b le  13). V e e r o m a

(12 .01 ) .  11V. 70 - I (11.44),  o b in  X 129 (10.26),  s i  t,/i r ' . S i d  and O h io  832

(U. )2)  i i !  r: ■ * U i f J ' i  igni l  n un i lv  lm  the index va lues .  M a r u t h a m  w as  

r a nl-e I r. I! I« i t el- tl g / n a i y p e  (-9 ./0)  tor p ro cess in g  « lo sc lv  f o l l o w e d  

|,y I ’l l . ,  |1, 11, y ( 9 .M ). 111» • g c i iu l y p i " .  I I  2bn, Sa k th i  and LIZ 214 w e r e

r a n k e d  4 1.1 ( 2. M l .  42nd ( ’ . »4) and ' 'M l ,  ( 4. V , )  r e s p e c t i v e l y .

r\. fdentifir atm n of tomatoes for krtc hup and paste

1. K e l t  Imp

a. Kel< Imp yie ld  and its chem ical composition

T h e  tomato genotypes d iffered  s ign ificantly  for ketchup recovery, 

k r l . l .u p  y ield/liu, ro n s is io iu y , lyropene, a r id ity , reducing sugar, p ll, 

|\ r a to len i and ascorbic acid (Table 14).
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Table 16. Chemical composition of tomato ketchup

Genotypes
Consistency

(PPT)

Ohio 132 
Ohio 711*
Ohio 1129 
M fit 

U  64 
i t  17 

3N t 128 

DNt 1210 

H 722 

H 2633 

H 70 38 

FM 620 3 

HW 203 F 
rn  313

/rrpirk 
2rr|»r i

/ femi i r ' '  

l/ppram i 
R \ jti / vpir
I f  23 

j r  3,1 

!  6 20 1
? ’ v  r f<'»

7 nrn t|
>an Mar m it ^
31 in jab 1 hhnli i» » 

abnm  tha 

MR 6/4 
’’ant f ;
rresh Market 9 
)MM (EC 1017 39) 
<t 4 

IS 101 

\C 142 
9un)ab Kesari 
’uia Early Dwarf 
rtoney M aker 

Ojwi Ruby 

1 206 

IV. 2 Ml 
takthi

Magjji ketrhup

r n  IP * 0,01)

CD (P  0 .0 11

0 .52  

0.4 8 

0.30

0.46
0.45 

0 49 

0 * 3

0 *3  

0.11 
0 49 

0 '« »

0 4 •’
0 i j 
t • 1
1 < w

. \

> I *

I *
I /

» I I 

11 

0 '| I 
0 *2 

n in 

0 12 

0 26 
0 29 
0. n

0 . 1 7  

O . l l  

0 2/ 

0 17 

0 . 3 1

0.0*
0.06

Lyropcne 
(mg/100 g)

1 1 .38

12.32

1 7 . 5 0

I I.V i 
If. 62 

14.24

I 3 . 2 6  

7.19

in  *»; 

** HI 
K. *» %

II • 11 
I 1 5-

* p •

i * i

; n

7 3 1 

1 36 

6 f’7 
6  1 7  

12/1 
10 3 ;

1  ‘>3 

4 9*

O 17 

0 76

Total
aridity

(%>

1.7* 

1.13 

1.86 
2.71 
1.97 
1.88 
2.18 
2.09 

1.82 
2.1 1 
2 . 1 9  

I..VJ 
I 86

2 7 3iL • L • I

2 * 5

2 VH 

2 * ”• 
2 r,<
1 I »
2 n
2 Mi 
2 1> 

2 IS 

2 '*? 
3.17 

2.29 
2.10 
2 1* 

7.21  

7.*8 
1 .70

0.17 

0 7 )

Reducing
sugar

<%>

17. 17

18.14

18. 1 1
1 6 . 5 6

17.57 

14.88 

16.94 

18.37 

19.19 

16.75 
17.80 
1 6 . 74 
17.24 
1 7 .  IV.
I V# V

I ? V »

pH

I / 81 
!»•
! r» - i 

! #.01 

I » 'I 
M.. is  

I -r y,r» 

If: ■< » 

I 9 » 6 
t , >| «

. i

| ‘I \ H 
I ; nn 

I 7 ‘»2 

I 7 0 9 

19 l 6 
19 66 

|  7  0 1  

19 61 

16.71 
16 12 
I 7 41 

17.66 
19 1| 

11.91

0 80 
1.06

3.92

3.97 

3.90 

1 .5 0

3.93

3.82 
3.88 

4.13

3.82 
3.73
3 . 9 7

3.83 

3.92

4.05 
1.47 
118 
1. 5o 
1.(0 
1.77 
\ i.s,
1. r> 8 
* 7 1 
l.:»1 
1 . 1 

1 i 0 

1 1: 

i 12 

1 71
i s c 

1 7 1 
1 17 
1. V'» 
1.17
1.6 1 

1 . 4 0  

1.10 

1.10 

1 90 

111 
1 4 1 

1.11 
1.61 

191

0 I ?  
0 . 1 1

fz carotene 
(;ig/IO0 g)

660.28 
812.64 

660.27 
1 0 4 7 . 1 0  

8  3U.3(i 
515.45 

942.00 

642.20 

900.32 
952.03 
8 5 8 . 9 5  

8 1 0 . 3 1  

6 9 0 . 1 6

5 1 0 . 3 4

710.71 
1 2  5 3  2 -  

I 22 4.5V 
S M.(2 
8 4 ?  ? * «  

\0
i  •« r  i

c ; I * •
V ' | - '

8 V 3 r 2 

94?. | ** 

8  1  3  8  4  

• i l l  1  3 

son if, 

\ < i  3  ^  1

7 9 1  7 5

1 5 1  * t

7 /  5  4 ?  

1 7  5  4  ?  

7  9 R .  5 5  

691 61

102 OO 
921 9 4

110 4 5

111 79 

1496 87

7 7.09 
102 18

Ascorbic a rid  
(m g/100 g)

24.55 
4 1.67 

36.02 
71.11 
40.52 
42.65 
27.93

32.00 

38.90 
25.08 
39.05 

12.98 

4 1.72 
79.?| 

3 3 .  3 H  

1 3 . 8  1

3  ‘ .  4 t

4 . 4 .  5 3 

3 8 7 5 

' . 3 7

s 11 I ’ 

Vi *>8

3 \40

u 1

4 8 'I'> 
3f, H ’

4  1 *’ U

3 I 3 "
5 7 7*> 
M  6 9 

VI 9?
91.1 09 
31.31 
44.3?

4 7.4 3 

50 08 
9 7.70 

; i  *18 
48.1! 
7/ 90 

13 2«!

18 01

3.71 
4 21

mas - s&mtto tc-r Horace



T a m e  L"1 . A p. a se r  lor Sr-nxor\ scores o: tomato kei'~.up

Sources of 
variation

Mean squares

v olour Fla\our A b s e n c e  c 
d e l e c t s

Overall scores

Genotypes “ I • • * ■ 45.4S 7.10** 421.27**

Erro r 172 1.34 0.75 4.42
oeNI

**  Significant at P - C.01



ta b le  i s Sensory scores lor tomato ketchup

my*

C ff lB trp a
Consistency

Mm ft Colour Flavour Absence of deferts Total
12» (25) (25) (25) (100)

d m  « » 20.1 21.6 21.6 20.2 84.2
OTiw 71F* 21.0 21.4 21.2 18.4 82.0
Ohio 1(29 20.6 23.8 21.0 20.0 85.4

S i 61 19.4 20.4 17.0 18.2 75.0

Sf 6« 21.0 23.4 21.0 19.8 81.2

S t 17 21.0 21.4 20.2 18.0 80.6

O N I >2S 19.0 20.2 19.2 19.2 77.6

ONt t J to 15.4 14.4 20.4 17.2 70.4

n 722 21.0 21.8 22.4 IS .4 8 3.6

H 2 0  3 2j.b 19.6 17.0 IS .6 71.2

II M IX I - 2 11.8 21.2 M.2 77.4

1 M b.’lj 1 1 » . 22.2 16.8 1 * <• //.ii

HW 20* r 1 1. . >2.2 21.0 19.4 81. S

TH 318 i r u IM.2 19.6 10.8 74.0

VtCpifk i f.o I >.4 1 5.5 17.2 61.0

Veepro . » . 20.6 18.8 8 1.2#: i r •
i - < 1 - 1 V» M .4

Vr?r» U ll ikt • A.

Vecnuif I ’ ' 1 v 2 I • « 17.8 4 *1 1

Veeroma I i L. »i 21.8 15-.* 87.4
1 * < 1 .< 7 8.8

Rubyvr f 1 r/ 1 ' * i. ' *

1 ' i » I « • V .6
IIC  2H 1 ' » 1 ■ i

i • * 1 '
IK 8 ’ • 1 " 1 1« i

i *• i • v. i
L h.'m • . : I 

1 '* <

| * l
1• 4

i •
1 »■ .

A
* 11 4

Pro* r*!*N»»r I . i * V 41 * » 1 * 6 I 1 .
Roma • > • 1

.11 ’ 4 | *» 1 v v
S.m M h • 1

I* • 
I« *

| V . . i.'i
1 *»n»| il■ • 1 1 ■ • )

| •
1 * • »
1 * I-
14 .*

1 w 4 V ."
Lahumtl' < 1 * ’

I • o I 4 I h .« 1*0.4
HIR h/ci

1 » /
! '  i

M »
1 '» '8

I»  ? " t 4
Pant IV, M  ' 

I ' '• 
16 2 
i*  ; 
i f» t.

15.0 

11.2 
11.2 
16.2
10.1 
110 
10.6 
12.6 
/2.0

17 8 h/.P
Fresh M irl*» l * 
DMM (EC 108/19) 

K t 4 
MS lu i 
AC 102 
Fun jib K e t ir i 
PUai Early Dwarf 

Money Maker 

Fti*a tltil»y
L E  m  

tu  f l«
iu M t i
MbMfl Im‘ h l«*q«

r» n 

1 1 8 
1 1 2 
1 VO 
16.8 
15.8 
12.2 
• 1.4 
20.6 
12*4 
11.6 
17 1

1.21

1 1 7 
14 P 
1 1 8 
16.6
13.4 
12.6 
16.6 
114
11.4 
11.6 
11.6 
/0s6

1*44

18 7 
1 i r*
If. 1. 
16.4 

18.0
17.8
16.8 
17.2
19.6 
16.8
11.6 
22.6

1.07

6 VC*
62.4 
41. 7
63.0

19.4
17.4 
61.8
12.1
70.4
11.4 
11.2 
11.11

2.M

,m  0» • 
'« »  ^

IrU
M* m i M* M l M l

i ii.



llU|, (M.,Wu> u..d l-oblr (H unt's )

f

P l a t o  V I  T o m a to  paste  sam p les

I. 11W 208 F 2. Ohio 8129 3. Hunt4s
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2. Paste

a. Paste yield and its chemical composition

The genotypes differed significantly for paste recovery and yield,
o o ra ia U rv y ,  lyi opene, a r id ity ,  reducing sugar, pH and ascorbic acid 
(Tab le  19).

11VI 2d8 I r e c o r d e d  tin.- m a x im u m  pas te  r e c o v e r y  (24 .75% )  c lo s e l y  

f o l l o w e d  by O h io  8 )2  (2 4 .3 5 % )  and O h io  8129 (24 .17% ) .  H W  208 F  a lso

y i e l d e d  i iu 1 1>. i \ 1 1 1 1 1 1 11 1 p as te  ((..93 t/ha)  f o l lo w e d  by S t  87 (5.85 t/ha )  and  

V e e r o i i u  M . l J  t/ha ) .  H ie  h ighe r  p a s t e / ju i c e  r a t io  (0 .25)  w as  o b se rve d  for

I IW  2'i'i i c  l M  87, w h n h  r e s u l t e d  m the m in im u m  q u a l i t y  of  w a t e r  to

be i < q r^ t  i < b • t/t ..I p as te ) ,  r ed u c in g  the r o s t  lo r  w a t e r  r e m o v a l

( R s . 1 2 1 m l  , . l •. I I .  214 r e c o r d e d  the lo w e s t  pas te  r e c o v e r y  (11 .5 1% ) ,

pas t '  ,!■ i t  1 . t / i ;. *), j . a . t1 ■ / 11 11 c (■ r a t m  (0.12) re su l t in g  in the h ighes t

,H1.11 i i i  i I I ’ '■ . ci | ' i < i ! ’ 11 (/.(•(i I /1 o I p as te )  and cos t  lo r  w a t e r

r e i i i .' - d * I ' . 1 * • ’ • " pa I 'd  I I dd' cid).

H ia . r  • ., it*. \ .)■ to h i d  a di tile tly h igh * ons is tency  (0.98) and

c|i 1 1 . r , j | . ii . ,!( E t iii M i , o r  genotype- ' .  N:\ I  F D  p as te  (0.82)  was

i | M  C I M .  I ) in « on i a< in \ . I be lowes t  co n s is te n cy

, ■ ; I d M i  I I  214. I I i * • oloui m e a su re d  in t e rm s  o l

lv , n    , f    10.08 >">; *" ?•>•<,!. Ill):/1 on g. Hunt’s pas.to

,1J(| Vi j r d , d •• ir ( 7 ’*.44 m g/1 Oil g) and this w as  c o m p a r a b l e  to

th a t  O l „ . .  S I M  I M . I 7  m g /1 00 g> C . . I  XI O  (79.7*1 tug/100 g).

The a< ic l i ly  . . I  p a s h  r an g e d  I r o n .  I . »2'« (O h io  832 and O h io  8129)  

l o  1 2 9  k ( I t  2 ( 9 ) .  The r e d m  ini' sugar  c o n t e n t  was  I h c  h ighes t  in L E  2 lu

-V.)  I th. low .  s. Ml XI 87 < 8 .9 2 0 .  The  pH  ran g e d  ( r n m  9.06 to

9 60 The lowest pH was observed m Labomtha and LE  206 (9.06) and

the highest ,o Ohio 8 )2  and Ohio 8129 (9.60). The process,ng tomatoes,

m b l o w  u, as. n r....................* » «« ................*  U‘W    ° rl’ "  d" "
. . . .  The  lowest content (19.90 mg) was observed ,n Ohio 8)2in ihr pasic also* iius ,uwl>l

M l/  71 mfi) was observed in LE 210 (Table 21). and Hr. highest rontoni <■ 17.71 mg» « «



l a b l e  1 . A i i j U  v'l \i wir Uii\<"v

Sources oi
variation

J i t ' .h k
ro> v1'- - . • I . lei

w 1.1 '>

>. e[l?<l'. 
l e l u  \

U V T )

Genotype f' 3 . . . ’

Error in J . • >

n r  j 4 r‘- .i, ! error 1 ') an

It t, i

M * ''i igi i! 11'  a ’ . i a ’ i ‘ > J )  I

lot paste yield and us chemical romposition

Mean squares

L \ i o p en e  Aridity Reducing Ascorbic pH+*
dug/100 g) (* ) sugar acid

(%) (mg/100 g)

7S.S2  • - 1.34 * * 64.59** 3081.42** 0.167**

1.13 0.005 1.33 15.84 0.003

32 r e s p e c t i v e l y
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Table 20. Paste yield and economic factors

Genotypes
Paste
recovery

( * )

Paste
yield

(t ha S

Paste/
juice
ratio

Water 
evaporated 
(t/t of 
paste)

Energy cost/ 
t paste 

(Rs.)

Ohio 832 24.35 3.26 0.24 3.11 1244.00

Ohio 7814 21.46 4.60 0.21 3.66 1464.00

Ohio 8129 24.17 4.42 0.24 3.14 1256.00

5t 64 2 3.40 4.97 0.23 3.2S 1312.00

St 87 23.76 5.8 5 0.2 5 3.04 1216.00

H 722 20. 30 2.7 4 0.20 3.92 1 568.00

HW 208 r 24.7 > 6.9 3 0.2 5 3.04 1216.00

Veepro 1 /. 12 3.2 3 0.18 4. 59 IS 36.00

Veeront i 2 i I 4. 1 3 0.24 3.20 12S0.00

R u b yvrc I y.. / j 3.0 3 0.1 9 4.32 1728.00

Punjab < hhuh.jr.i 1 X. 1 2 2.3 9 0.1 8 4.5 2 1S0S.00

Laboni tha 1 X.4U 2.0 6 0.1 8 4.4 2 1768.00

Pant T^ 19.82 2. 34 0.20 4.05 1620.00

L E  206 1 3.68 2.6 1 0.1 4 6.30 2420.00

L E  214 11.51 1.76 0.1 2 7. 6 6 3064.00

Sakthi 1 3.70 3.69 0.14 6.29 2516.00

cn (p o.m)
CD (P 0.01)

1.84
2.47

0.32

0.43
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lau ic 21. Lticim cal composition

Consis
tency
(P P T )

Lyropene 
(mg/100 g)

Ac id ity
( % )

Reducing
sugar

(%)

pH Ascorbic 
(mg/100 g)

0.76 19.69 1.32 10.89
•

1.60 19.90

0.70 11.11 1.21 11.38 1.18 37.95

0.71 25.37 1.32 10.72 1.60 28.01

0 .77 21.79 1.15 10.50 1.51 32.15

0.7 2 1 S.oS 1.31 S .12 1.55 33.57

0 .72 11.IS 1.66 16.05 1.52 32.21

O. X I IS.S2 1.17 10.09 1.18 30.93

0 .6  1 16.31 I.SO 1 5.27 1.21 37.92

0.1, J 1 2.01 1.62 1 2.31 1.37 6 1.10

0.6.6 1 ). i f . 1.90 1 3 . 1 1 1.1 3 11.10

0. * i 10. 1 1 2.72 1 8.1 1.21 7 3.29

0. 1 2.10 2.0 1 1 8 .20 1 .06 101.31

0 .6 0 11.17 2 .9'» 1 O.09 1.31 71 .19

0.10 1 7.0 2 2.70 19.22 1 .06 86.79

0 .10 10.20 J.21 21.91 1 .18 1 17.71

0.17 10.08 3. lo 21.77 1 .18 111.81

0.82 18.05 1.81 9.52 1.51 29.31

0.98 25.11 1.83 10.17 1.52 29.35

0 .0 1 1.76 0.12 1.91 0.07 6.59

n nr. 2. »6 0.16 2.56 0.09 8.81

Ohio 332 

Ohio 7811 

Ohio S I 29 

St 61

St 87 

H 722 

IIVI 20X f 

V eepro 

Veeromu 

R u b y v r c

Punjab i Mm ill ir i 

Labonith.i 

Pant I 

L E  206 

L E  214 

Sal< tin

N A F E D  Paste 

Hunt's Paste

> •.

cn  (p

c  n  ( p

0 .01)

11.111)
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The sensory evaluation of paste in terms of colour, absence of 

de fec ts  and overa ll score showed significant d ifferences (Table 22).

The score for colour (56.^0), absence of defects (37.80) and overall 
score (94.20) was maximum lor Hunt's paste. Ohio 8129 (56.20) and St 64

(55.20) w j j  ( umpuruble to Hunt's paste in score for colour, which were at

par. T h e  N A f FD  paste recorded an overall score of 86.20. The lowest 

s< ore t»>r i olour (10.40), absence of defects (22.40) and overall score

(57 .20 )  v . j ,  o b s e r v e d  for  LF  214. O h io  S I 2 9  (88.60), St 64 (S7.60),

H V* 20b I ( b o .00) and St 87 (85.00) s co red  for  Grade I paste. Ohio 832

(84 .00 ) .  ‘ I • * 0 . iN l.no), II 722 (80.80) and Veerorr ia  (76.40) which scored

ah  ,>v- 7 >.n0 r ‘ i• r • •«i[»t■ cI under G r a d e  II pas te  (T a b le  23).

C . Fva luatio ri of tomatoes for long shelf life of ketchup

I .  • Ii iiit n , i< i i ) i»• r i * i« il i ) i • 1111 < tor i j t  ics

I ‘Gy i •[>;.< tiMiH •• id I . c i i  hup was not m uch  a f f e c t e d  dur ing

s l o r i L ’*- ' * ' o ’ n.i O l e  I .n* i I. f o r ma t i o n  and phase  s e p a ra t io n  o b se rve d  in a

f, .Vv i", 11, . i *, | m . ’ .* Mar  I.it*-. | was  o b s e r v e d  m l i l i a l K  but w as  o b se rve d

a l t,  r m u  ..... . , d . 1 **1 ,o ’1 ni H S  I n i  and Pu i i |ub Kesar i .  P h a se

separation \> i* o b a r v e d  only m Ve.-king, P im ossor 40. IHR 674, Fresh 

M arket ). D M M , MS 101, l ’iin|,ih Kesari and LF  214. Phase separation 

was p r o n o u n c e d  rune months af ter  storage hut Verking, Fresh Market 9 and 

L F  214 showed slight phase separation even from six months of storage.

Analyses of variance indicated significant changes in consistency, 

lycopene, lo ta l a r id ity ,  reducing .sugar, p ll, |< carotene and ascorbic acid

during storage. Tbe genotypes d iffered  s ign ificantly  for the above 

rh a r a c i . r s .  The in teraction  e ffe c ts  between genotypes and storage period 

were sign.firant (or p carotene and ascorbic acid (Table 2K).

b. Sensory evaluation
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Table 22. Analyses of variance for sensory scores of tomato paste

Sources of 
variation

df Colour Absence of 
defects

Overall score

Paste from 
va r ie t ie s

17 321.63** 68.78** 627.65**

Errur 72 2.80 2.01 <*.99

* * i.' t r  :Cst a t  I ’ 0.0 I
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Table 23 • Sensory scores for tom ato paste

Score
Genotypes C olour 

(60)
Absence of 

defects 
(40)

Overal score 
( 100)

Grade

Ohio 332 

Ohio 7814 

Ohio 8120  

St 64 

St 87 

II 111 

H U  208 I 

V e r p r ,  >

Vi' i  r»>ni,i 

R u b y v f f

Punjab ' bln ibar > 

L a b o m  tha  

Pant r 2 

L E  206 

L L  214 

Sakthi

N A I EO  Paste 

Hunt's Paste

CD (P 0.05)

52.20 

50.40

56.20

4 5.20

5 3.00 

40.00

40.4 0

4 3.40 

46. 10 

4 4. SO

14.40 

4 I .40 

4 4.00  

4 2.40

10.40

30.80

50.80

56.40

C D  (P  0.01)

2.11

2.80

31.80

30.60

32.40

32.40

32.00

30.80

34.60

31.40

30.00

30.00

28.00

10.80 

10.80 

2 3.00 

22.70

26.40

35.40 

37.80

1.79
2.37

84.00

81.00 

88.60 

87.60

55.00 

80.80

84.00

74.80  

7 (-..4 0

74.80

6 3.40

7 2.20

74.80 

6 4.80 

42.60

57.20

86.20 

94.20

2.82

3.74

II

II

I

I

I

II 

1

II



Table 24. Analyses of variance ror changes in chem ical composition of tomato ketchup

Ju-.og storage upto 12 months

Source of 
variation

d:
^on?:>tec

IP PT1

Mean squares

o
m )  m . • i  r? [ r
k— '  W .  ‘  I  v  I  ■

(M

Reducing
sugar

{% )

pH carotene
(/ig/100 g)

Ascorbic acid
(mg/100 g)

Genotypes (G) 1 3 3.0e * * 0.9^ 36.62 0.57 • • 179104.78** 1017.12**

Stages (S)

G x 5 168

r, r

■ r

89.6 3

r I "j  . i .

3 . 0 2 "

0.02

0.04 0.42* * 3022331.95**

0.006 0.03 8994.76**

4480.27**

25.26**

\0
O'

Error 430 0.00 0.02 0.24 0.03 1971.54 4.42

** Sign ificant at P - 0.01
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T S 5  d id  n o t  c h a n g e  s i g n i f i c a n t l y  w i th  s to rag e  (T a b le  25). T h e

m a x im u m  r e d u c t , o n  ,n T S S  was  o b s e r v e d  ,n V e e k in g  and L E  2 U .  T h e

i n i t i a l  c o n t e n t  ( 3 8 .0 0 % )  w as  r e d u c e d  to 36 .00%  a f t e r  12 m onths .  O h io  832,

O h io  7814,  O h io  8129, S t  64, H 722, H 2653, H W  208 F ,  V e e r o m a ,  

R u b y v e e ,  E  6203,  R o m a  and  San  M a r z a n o  did no t  e x h ib i t  chang es  in T S S .

I i 11 lu cm  e «.»t s t o r a g e  p e r io d  on c o n s i s t e n c y  was  not  m uch  p ronoun ced

( T a b l e  26). t uns isten* y w as  on ly  s l ig h t l y  r e d u ced  (0.41 to 0.38) dur ing

s t o r a g e .  The < h a n g e  in c o n s i s t e n c y  upto  n ine  m onths  a f t e r  s to ra g e  was

not  j i g n i t n  ant .  11 \\ 208 F (0.52),  O h io  8129 (0.50), S t  64 (0.48),

O h io  7814 V iM ' fom a  (0.46) and R u b y v e e  (0.45) w e re  e x c e p t io n a l  in

r e t e n t i o n  ot f ' m te n cy  th ro u g h o u t  s to ra g e .  M e a n  c o n s i s t e n c y  v a lu e  o v e r

the A  •rage r I lu.w< d that IIV. 208 F  had the h ighest  c o n s i s t e n c y

(0 .52 )  u I L L  • • [)••. Iu ,u " . t  < > • 1 1 a i .. ti.-ru y (0.23).

• > »:,tf nt ■ h'C.vi.'d a de( r e u s i n g  t rend  as  the s t o r a g e  

p e r i o d  » I , I I a h F  27). F y i a . p e n e  c o n t e n t  b e f o r e  s t o r a g e

(u. , )  m g ■ / 1 f 1 * , 1  V..C. i * ■ - f i u * d to 7.44 mg, /100 g  m 12 m o n t h s  t i m e .

Oh,.» 81 m M 1 00  g )  a n d  M  64 ( 1 6 . 62  m g / 1 00 g)  w h i c h  ha d  h i g h

l y . o p , - , ........... nr. I t ir iti d l y  r e l u m e d  the s a m e  w i t h o u t  m a r k e d  r e d u c t i o n

( lf>.40 1 1 : 1  I V  4 c n . g / i o o  g i «".(»*'« l i ve l y ) .  Fhe l o w e s t  l y o o p e n e  c o n t e n t

(4.94 mg. /1 O') g )  m M u g g i  I < p hup  w a s  n - d m  o l  to 3.03 m g / 1 0 0  g  d u r i n g

, , ..... . |( ., fh- r< h nt i " i i  p e n  e „ l u g e  ol  ly. o p o n c  d r o p p e d  a f t e r

throe    1 ■<» St..rag, *'' 1 1  " l l ,h "  7 h-0 '*’ allCT

12 months. The average retention  CO lor genotypes ranged Iron, 44.83%

(Ohm  8 1 2 0  m / h s i c  in M a g g i  k e n  Imp.

A progressive decrease in a n d  rontent was observed as the period 

o l s t o r a g e  increased (2.18 >o 1-80*). The decrease was linear and Pusa

E a r ly  n w a r (  which r e c o r d e d  the h,ghost actdtty belore storage 0 .1 7 % )

retatned  the same thronghou. the storage pertod. Sim tlar trend was
, , ketchup which had the lowest a r id ity  (1.70% to 1.41%).

observed for Maggi kc  p
.u .rnraae oenod, the genotypes did not fall below 1.2%All throughout the storage per, ,

a r id ity  (Tab le  28).
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Table . Changes in con sisten cy  IPPT) of ketchup during storage up to 12 months

Genotypes

Ohio 112
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I I • 11 Mill l •
IHIM II ‘ !•' <
K t 4 
IIS  IO |

Al Mi 2 

Funjtih h i 
Pi j ia E i r I f  rSv .u l  

Money Mak»*r 

Pusa Puliy 
L E  206 

L E  2 14 

5iiU Ih i
Maggi k* 1 hup 
llvigr n (M»*an)

i ll i f  a m l
CO tP 0 00

Do fore 
storage

0.5 2
o.«*a
0.50 
0.46 
0 *3
'j >tt
0 . 4  a
' I  <4 I  

" 11
0. 4 J

0.4 )

A I

I

> ‘ 7
P \ > 
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o ;>
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0.52 
0.4 8 
0.50 
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1/ '*1 
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0.47 

0 '.2
0.42
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'*

1 < ,

. /

'( 4 ■ i 
11 l» 
O 4 I 
*; • ’ 
O 4 I
n •, • 
n .» »
/ ».» 
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0 ll 
0 10 
on 
0.26 

n.i7 
0.18 
0.41

stage 5

n ol 
0 01

6 MAS

0.52 
0.48 
0.50 
0.46 
0.48
IJ 4’I
0.4 7 
0 4 2 
0.5|
0.4 8 

0.4 | 

0.47 
0.5 2 

0.4 I 

0. O 
0.4 I

1 j . •

«,

O ‘ I
I •

o. C !

• I
• i •
• ■»• • 
■ il

n 7*
0 Ol 
ii ;
0 2 7

o .n
0.15

n 10 
0.24 

0.15 

0.17 
0.40

9 MAS

0.51 
0.48 
0.50 
0.44 
0.48 
0.4 H 
0.46 
0.40 
0.11 
0.4 8 

0.39 
0.47 

0.52 
0. 39
0 15
o.|
o.2l
' .41 
O.
1 . f, 'l
' .4 !
f. V

r1 • » 
' ! i

0.4 • 
i ' . I 
i • I v

u I 
» . » '
/ / f i »
r »•
o ?r
• I io 
0 27 
0.24 

0.11 

0.2* 

0.26 

0 ?o 
0.1?
0. 16 
f) 19

12 MAS

0.50 
0.48 
0.50 
0.42 
0.48
0 4 7 
0.4 5 

0.38 
0.50 
0.4 7 
0.37 

0.4O 

0.52 
0.38 
o. 14 
0. VI
». r i
,4 I

*<
1 j '»

\ '■
> W  
' ■. 4 ' 
m ',11 

18
I  I /

I I 4" 
. «,
'» 4 • I
< i \ i 
ft ? *
fi 7'l
O 77

o 71 

0.2 9 
0.29 

o ?r> 

0.20 
0. ll 
0 15 

0 14

U*iwtypv*H
(mtMii)

0.51 
0.48 
0.50 
0.45 
0.48 
0.4 R 
0.4 7 
0.4 | 
0.5| 

0.4 8 
0.4| 

0.47 

0.52 
0.4 I 
n. In 
0.4  I

1 1  14 1

11. “ 7
. IV
I •. f*

i ,i f( 
ft U |

VI
p  V

II ,1

I I .** *•
• I 11
ft ?'i

o 7ft

n 1 1

ft.  11
O ?9
0.21 
O 14 
f t  1 1

- mmtfm *fW



Tahfe 27 . Change, „  ty e a p a *  to g/10 0  g| o l keictop  during stage , up to 12  month,
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Table 2 * a * n e «  «  total acid ity  (X) o l ketchup during storage up to 12 months

CVmtfffH-s

Ofno S32 
Ohio 71 J *  
Ohm 1129 
SC
St 6*
Sf S7
ONt S2S 
ONt 8210 
H 722 
II 2i. >1 

II 703)
FM  620 )

IIW 203 h

rn u s
Vt i pi. I*

Vcvpr > 
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V<*L‘ ir». .r •* 

V e rro u 'j 
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h i '>
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Puri).lb h •• • i' i
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Mnnn f
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L E  2fJh
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Sakthi

Maggi k*M* li'i|'i 

l l . ig r i  IM* .in)

Be fo re
Storage

1 .7*  

1 .83 
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2.21 
1 .97  
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1 .3b 
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7
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i  , . iA. 1 «.

2.0/

I. • i

I i '

I v t 

1

; i •

. I •

* i i

' j »r. I •

L / /  

» 0| 

7 I • 

7 '* I 

7 1* 

7 . 10  

2.75 

I 53 

2.0/

6 M AS

1.66
1.69 

1.68
2.02
1 .80

1 . 7 1  

2.03 

1 .91  

1.68 
2.00 
2.0)
1 . 7 2  

1 . 7 6  

2 . 0 7  

.M i. 
I . # 3
1 . 7 0

~ o«1. • > •

l.9> 

1.9 »

I. V)
I

I : :■
I ' i

* I

I. ‘ •

1 • »
2 I 7 
j  ; i  

7 I '• 

7 3 1

7 1 '(<
2 ;h 

;  1 9 

7 06 

7 07 

I 5) 

I 97

9 MAS

1.62
1.60
1.55
1 .83

1 .78 

1 .61

1 .83 

1.80 

1 .59 

1.88
1.90

1 .72

1 .73

1.90 

1 .9)

1.78 

1.66 
1.97

>■3

1 . 5

1.5 1
I i 6 

i./;-
I Vi

i  . I -V

I 70 

2.0 I 
I .9 -

I " 7 
I ’ X

1 '• 
:  i7 

7 '.6 

7 (!/. 

I ' M  

7.7# 

7 06

2 06 

7 01 
1 . 5 1  

I 86

1 2  MAS

1.55

1 .53  

1 . 5 )

1 .83 

1.66
1 . 53

1.83 

1.78

1 .53 

1.86 
1.88
1.58

1.58 

1.89 

1 .9 1

1.76 

1.66 

1.96 

I.? 5

1.77

l.:«5

I J  )

| .♦,)

I. M

'

I > r 

I >  

I • . 
7 ‘ i. 

I r'  ̂

7 6 5 
I V 9
7 117

2 07 

I 37 

1 .9/ 

1 6 1  

I HO

(»mol|rpc) 
(M r  an)

1.66 
1.68
1 . 6 7  

2.00 
1 .82

1 .7 1

1.99 

1 .91

1.67

1.99 

2.02

1.76

1.76 
2.06 

2.1 1 
1.9 1

1 .72  

2 u g

1.99 

1 .9? 

I ' M  

I . * "

I > i

1 . '»?

2 7 5 

1 '6 

2 *5 

;  i o

-  • VI —

1 •_ \
I "
I MW

1 * *
7 I l

7 M

2 17 
2 7 8 
: . o 5  

7 2 9 

2 2 '

2 0 5

2 16 

I 5 )

C»rnoty[H l

C H (P 
i ll il1

ii in) 
ii m l

n i i

i i . n

n in 
lj U5

l l l (  l in A lH l



FaW*f W  - c tenge, pn ol
upte 12 m m tte

01m *22 
Ohm 7*M 
Ctuo S I 2*9 

S l 61 

Sff 64

\ l  S '

ONt 826 

ON I 1210 

II 722 

II 2b5J  

N 7038 

FM 620 3 

IIW 208 I 

TH 318
»

Vecphk 

Verpro

Vrt k 11.

Vccrnor e

Vreroni.i

Ruhyve «•

Ik  :<

IK:  1 2  
I

E b2 'ft 
Pro* nv.i -r «• <

R mn.i 

* S,m ,i • ii.

Pun|«.il» < t h>ii it .

I. dlmni rlii 

111R b/ 'i 

Panr T  ,
L

Prt*s|> M 111. • i i 

MMAI i| i | >i
Ki  n 

MS 101 

AC* I ft 2 

Pi in |« 11 • I • ii 

Pusa L. ii \\ I >» •! I 
Mnncy M ik t r 

Pwvi lluhy 

I E  20*

LE  216 

Sali tin
AI 11 |*i |« • 11 I «t i| •

(Mi in)

3-92

3.97

3.90 

3.80

3.91 
i 3.*

3.88

6 . 1 J  

1 .82 

3 / 3

3.9/ 

3.35 

J 92

*. . ,5 

I 6 ’

I • •

1 •
I '

I * *

t I I 

1 < / 

I * .

I • I 

I I I 

1 * 5 

I '»I 

I I J  

165 
3 9 1 

I /I

3-93

3.98

3.90 

3.80

3.91 

IS I
3.88

<|. I3 

3.8 3 

3.7 3

3.97 

3.90 

<i.00

6.0 3 

1.67 
I 5.H

I 5 j 

1 1 ,

I ' /

l  7  i

j • » 

i '
\ • i

i ,

4 i t 

• I

f ’ ",

1

I / I

I 5/ 
|

\ ‘ * 

1 '2 

I *7
I 'i I
). 38 

3 *  5 

I I »

1.72

3.93

3.98

3.92 

3.82

3.93 

1.8*1 

3.92 

<|.I3 

3.87 

3.78

3.98 

3.90 

<<.02 

'-.0 5 

3.5?

J f.O 

3. #2

3 h 3

3. 'H 

i ; }

• 1 • J
i

• i ,
• . -

i ' t 
i * ,
* 3 /
* i •
’ • ;

I 7  7

' i .

I , .

» I. I

3 * < /

\ ' 4 '•
I « *

I * I 

i »;

3 »/

3 '4 I 

3 58

3 * 5  

3 9/

I 73

3.95 

8.00

3.95 

3.83

3.97 

1.88 

3.93 

<».I3 

3.88

3.80

3.98 

<<.02 

<*.03 

<*.08 

3.35 

3.60 

3.52 

3 6 7

3.81 

3.7 7

0 7 
I 7 8 

3./? 

1 /  > 

l / i .

1 .7"

1 *'.M
3. I J.

*. 1 • 

I *  ’

» . •

I i •

3 • ;

3 i s 

» 5 I

I L ?

3 * S

3 ' V

3 17 

3 VI 

3 6 2 

1 65 
3 J / 

1 / 7

12 MAS

6.05

6.08

6.03 

3.92

6.07 

6.UU

6.03 

6.23 

3.97 

3.90

6.08 

6.00 
6.08 

6.1 5 
3.1,0 

3.08 

3.*7 

3.70 

3 .9 )  

J . S 7

i. I "

3 > " *

1. - 

1 i  3 

3 ’ *

3 / 7 

3 ,

I *

I t ' 

l w i,

\ ' .
I  . 3 

*

I 7 T 

3 *» 3

» * i
3 7 3 

6.0i|

1 '*7 

3. »3 

3 f. 3 

3 7 3 

U 0 1 

I JO.

3.96 

6.00
3.96 

3.83

3.97 

1.88
3.93 

6 . 15  

3.87 

1.79 

6.00
3.93 

6.01 
6.08 

3.52 

3.61 

3.56 

3.1,6 

3 SI 

3. 7 6

5 U2 
3 -y 

3 |

3 " !

3 * 7 

3 I >

3 3| .

1

3 lM

3 "  '

1 6  3 

3 *i 

» I I 

3 I . V  

3.61,

3 * 3 

3 1 M 

3.91 

3 9 3 

3 6 *

3 5» 

3.6 7 

3 I I

CM tl>

f ] 9  CP

rj HU
n on

i ,. i ixiyi

I) l'i 
0 IX

Sl if..

0 0# 

n.rrf,



la o w  ju .  u ia o g e s  m redu cn g su g v  {%) o f ketchup during storage upto 12  months

Genotypes Before
s torage

3 MAS 6 M A S 9 M AS 12 M AS Genotypes
(Mean)

Ohm 132 
Ohio 7 1 1 *

Ohio S 1 29 

St  61

M  fr'i

SI
ONt 1 2 S  

O Nt 82*0 
I! U 1  
W 2613 

M 70 n 
FM 620)

IIW  204 r 

TH 31 a
Vcepi<~k

Veepr-j

Vffeking

Vecrnnr »•

V^crof iki 

Ii iib / v *

I K  2.4 

I i f  » 2

E 6 2 0  1

Pr mi . . . .  i

Nmiii.i

San M »r .'.H

Piin|ab « » l • • •• i 

Labnm th i 

I I IR  6 7'i 

Pant f  ,

I* n • -I i M u l  • *

D M M  II i pi-c * • »

k r ^

I IS  101 

AC Hi 2 

P»ni|.ih h » i* •

Pu'ui r  i i iv i * • i

Muncy M »l • i 

Fi i*a  Uiil»>

I E  20h 

L E  2hi
Viktlti

i I • i • l<««| 
l ta||e« (Mean)

17*17 
18.I* 

18.11
16.16
1/  V  

I6.SS 
16.9** 

IS. 1/ 

19 . 19  

l b . 7 1  

17.80 
16.7/. 

I 7.2* 
I 7. 18 

I 5 6 2
I 7.42 

?1 •* '6

1 # l-

i ' i/* 
I / '/• 
I t '*■
I i //, 
| / /, ,
I i M  

11. 78 

If. 82 
I 7 /i .H 

| 7 66 
19.11 
I I »| 
17 66

17.18 
18.11 
18.12 
16.17 
I / 18 
I 5*1 
1 6 . 9 1 *  

18. 1/ 
I9.2U 
1 6 . 7 )  

1 7 . 8 1  

1 6 . 7 6  

1 7 . 2 * »  

I 7 . 6 0  

1 8 . 7 #  

I 7 . 8 2  

h .» j

j, - I

I *

<i
I • b
I / • • I 
I *■ 1» ’• 
I 7
I I ' J

I 1 7 7

| ' •/.
I * ' I 
I '  '7 
|r <7
I 7.1*9 

17.7) 

19.11

II »l 
I 7.68

17.18
18.11

18.13
16.17 
17 14 

1*1.90 

16.9*1

18 . 18  

19.21

16.76

17 .81

16.77 

1 7 . 2 )

1 7 . 19

18.77

17.81  

h .M
I 7.24 

I /. 8 7
I »t. 8 I

h ■ /
11
i ' i

If i »

I # 6 7
.' •' 1»

' *
|9 b 
I 7 6 I

1 8 . 6 /

I 7 67 

| I I I  
| I ’8 
I ; Mi

|9 M
I I  7 7

16 4 2
17 V l  

I 7. h i  

| 9 V* 

I I »M

17 68

1 7 . 1 9  

18 . 16  

18.13 
16.57

17 . 19 •
I <i.9U 

16.95 

18.39 

1 9 .22
16.76 

17.82

16.76 

17.26 

17.*#!

I o.S*
17.76 

I6.< 0 
17.2 8 
I 7.87 

I M . > •
r-. • 2

I 9 '' 8 

I f /  8
i ./«;
I ’ > 7

|t, M

I 'M  7 

. '«, » ' 
: > ' * 
I '. <7 

I V i . i  

i > 11 
I 7 f *
I i •; 
| i ’ i 
I ’ f i l  

I > l |  
16 7 7 

16 87 

17.  M 

17 .81

I 9. )t* 
I I HS 

l/./O

17.20
18.17 
18.11
16.18 
17.60 
I *1.9 1 
16.97 

1 8.0 1 
19.2** 

16.76 

17 .8)

I 6.78 

17.29 

1 7 . *il 

18.86 

17.7) 

16.1 9 
I 7.2 *
1 7.vs
| I VS
1 V I
19.' ' 

h - j 
1' .Vs 
I 7
|, . M 

I M *
i •,

I 4

I ' * *
I ’ ' ’ 
i i n
i - i i
I*
I * HI
| 7 i i ) 

I 9 6 | 
IM 7 4

If 87

I 7 V* 

17 8? 

|9.17 
I I »H
I 7 70

17.19 
18.11 
18.13 
16.57 

I7.SS 
I *».9C|
16.9)

18 . 1 8

19.21

16.76 

17 .81

16.76 

17.26 

I 7.60

18.78

17.79 

I 6.6 *

I 7.28 

17.86 

16.8 1 

I V.v
I 'i (i *
I 6 S '
I 6 <
I * V*.

h v
IM  * 
20 1 * 

;.i ))
I * )- 
I » ,.)
I u I i r» 
I V  
| vi ’ n

1 ̂  7 6 
|7 (Mi 

19 6 |

I 6 7 8 

16 82 

17.11

17 71 

| 9 1* 
I I 9 0

t:to H* o u  i) 
GO (P . 0.(11)

Gcnolypci 

o. ) i

SifiT*
0 t l  

0.1*

Matvth* x l w  aiorag*



C6lmKPs ^  efcrotene (M^lOO g) o f ketchup during storage upto 12 months

C tw tfP ®

otno s n
Ohm T i l l  
Ohio H i 29

5* *1 
*f M
■H */
O N i H2H 
ONt 8210 
II 722 
H 2b J)
H 70 J8
FM 620 3
HW 208 F
TH 318
Ve*pi<"k

Vccprn

Vrrkm j;

Veernore

Veeroma
Rubyvcp
lit 28

Before
storage 3 MAS

660.28 
812.64 
660.27 

1062.10 
810 16 
*» I *» 'i i
lJ  * I  00 

642.20 

>00. l? 
J >2.'2 3 
54 Vi . r»
8io. n

l o

1 J V.
7 V, • >

(72.79) 
172.38) 
(80.95) 
(79.60) 
(5/ *10) 
1/1.20 
176.23) 

(84.53) 
(SI.Hh) 
(80.32) 

I >) 
(72.7)) 
1/7.7%) 

('•..I 1)
I* i* >
»
« • /

4 ' i
(• • • . i

590.4 5 
616.75 
535.24 
800.31 
711 67 
62 V M 
8/3.48 
545. 35 
77 5 10 

800 2 5 

72 5.2 3 
71, Ci. 3)
t.4 1 .‘>3

I.‘#2 
o/- J )
* • U

.1
• (

* f • /. »

* i ’ ’ I j

(59.65)
(75.90) 
(81.12)
(76.91) 
(3 1 *18) 
132. 34)
(92.97) 

(85. 13)  

(86.02) 
(34.1 I) 

( 8 4 . 4 4 )  

(86 46)

(92.97) 

(£7.52)
(*■■ 1.93) 
( ■ I “ < )
(/ 3 VI 
(;• / *• i
(v- ij)
! • ' 7 »)

• I

6 MAS

513.84
498.59
408.66
688.58 
6)3.3) 
18 1 .33

783.58 

475.42 

64 1.67 

708.56 

6 1 3 . 7 3  

625.48 

5/1.82 

40 3. 59 
58 3.40 

7 V<.ii 1
• 1 ■'*

♦ 7 I 7 

f H . S3 
4 | J < : 2

(77.86)
(61.34)
(61.95)
(66.13)
(74.60) 

(74.47) 

(83. 12)  

(74.26)

(71 .25)  

(74.51)  

(7 3.96)

(77.25) 

(82.80) 
(76.29)

(77.61) 

16011 
(f V  I 0 
l/u.'iO 
<7V" ) 
(• M l) 
I I • )

ll( 82 1 • • * 1 . »»
• \ < 1 -

I 1 1 ,)
E 6  20 1 1 1 • • 1- t . ! i

f t v 1 . ,
1/ • 9

Pro* r i .tn  'i«i • • > 'I 1 - 1
. * 1 1 •

1 ?i - • O 

1 1
Roma * . 1 I 1 , \ • " f 1 )

. 1 ‘
1 T 1

San Mar /an* - 1 | . • ‘ 4. 1
1 ’ - . 1

3 . 1 17
I '  /. . 9

Punjab ( hbiiii.if > ■ • - t \ 1 i 1 1 1
* • / ■ 1 •

1 3 i ; j
Labomtlivi • <, i 1

1
j ., ,

1 ' , 1 ■'»
1 . v 1 V

( 7 1 3 1)
(HR 674 * 1 1 J . •, * , f * '• / 4 / )

• • 1 M
1 4 1 Ti

Pant r 2 v, H < ' * j • , . ) . 3 ;
( r. 3 7/ )

1 0 • tt. ‘
(/■• ). 1

F r^sh  M a r  hr* t 9 6  , 1' 1 J • ■ y / 1 - 7 *»
1 - . 0

»12 7 .27 1 fu 24)
DMM (C‘ 10 8 7 i i) J \ ‘ • 1 l  ̂/

1 • * * f •? 3 If )
1 '• M oM

(7 1 1 2)
K t  4 1 • * ? , 1 I l 1

t  ’ / . 1 1 V' - f. 5|
1 mH

1 /l 1/1
HS 101 y . < 8 \

1 1, r . 1 ) • 1 * • 1 5 / U 1 8 2)
1 5' 1 28

1 ' 3 *» 1

AC 142 / • 4 / • . ? 4 )  1 '• 1 1 M 1 8 f V |
f ' 1 8 1, /

1 *8 «M|
Punjab K e i a r i V  i 4 7 fo 1 6 1 1 76 7 1 8 ffl/ 6 11

f.4 | 9 7
(7 1 ;  m

P u ia  Ea r ly  D w a r f 7 31 1^7 17) 6 1 1, »6 (84 H I
3 38 78

(7 1 5»)

Money Maker 6 ) 8 h.H ( i | 4 4) 6 70 10 (S« 4 51 3 52 12 1 ? 8 88)

Pusa Ruby «■)/ 00 (6 ) 94) 6 1 | 6 I 186 4 1)
M l 98

(76 44)

L E  206 921 94 ( 36 99) 766. 98 (8 1 1 5)
66 6 *10

(72. 12)

L E  210 8 30 4 8 (16. 81) 716. 96 (84 4 1)
628 92 (74 15)

Sakthi 838. 73 (84. 04) 7 30. 15 (87. 41)
6 58 65 (76.64)

Maggi kfitrbup 1490. 82 891. 97 (59 60)
778 60 (52.07)

(Mi .111) 8 7/ 14 68/ if. (84 1)7)
5 19 72

(7 1. 70)

9 M AS 12 MAS

425.42
600.22
375.11
603.83
521.86
142.08 

7 17 .00 

425.58 

571 .97 

608.63 

550.40

542.08 

503. 58 

3 33.42 

49 5.20 
r.6?-. 5 5
I v I.
3 3 > 7 • 7

5/7.05 

17 1.8 V
*2..; 2

I ’
V  • 1
IV .* ■*

I ■ i !
I •

3■ • H
12 i. «

1 5 7

I i ■' ' , ■ •

4 i I * l
•i  * I  «  i

f,

m » n  
56 7 7 1 
4 6 7.6 •> 

366 8 3 
300. Vi 

560 2 5 

510.46 

55 1 .75  

6 1 7  0 1  

51 ft 74

(64.5ft) 
(49.22) 
(56.86) 
(58.00) 
(61.94) 

(66.4 1) 
(76.15) 
(66.53) 
(63.49) 

(64.05) 

(64.27)

(66.93)
(72.94) 

(63.2 3)

(65.95)
(5 l.2*i) 
( 3 5 . h  I) 

( 6 7 . 0 . )  

0. 8.80) 

('■2. V ) 
(i I 4 7) 
If I 7 ')

V 7.2 O 
0 >1 
[' I '/» 
(5/  .  I I 

(• 7 I I

V . >7»
0 ;
1 *•)
f. y >• i
i< ; i * ) 

/)
u \ i ') 
u y 1 ')
(t 4 . 77 )

(6 1.5 I ) 
(72 38) 

(62.58) 
(f.O 7‘>> 

(60. 10) 

(64.44) 

(42.26) 

(62 9 51

358.83
325.42
317.07 
515.47 
4 50.40 
i i 7 .  n

650.07 

375.40 

505.32 

51 3.72

475.42 

4 13.57 

408.90 
2S4. I0  

420.28 
570,57 

' »v 1,1

4 x 1.72

V I .92
I w V ;

I » ' | I

3 ' . .  5 

M r- . '
* 5 • * 7

i •! v.j

. *v . 3

t i .'5 
•ii 7>7 

• H 
i , ,3

, • • <v,
UI I VI 
4 5« I 
V’ 5 l< 5 

4 70 18 
192 01
4 7 5.47 
44 3.4 1 

451.77

5 38 50 

4 11.78

(54.33)

(40.02)
(48.03) 
(49.49) 
(51.02) 
(60.62) 

(68.94) 

(68.74)* 
(56.16)
(54.09) 

(55.46)

(51.09) 
(59.24)

( 53.85) 

(56.00)
14 '• i > I 

(33 I ’ )

(11 »■:) 
(47.''')
I ’’-3 < 70

r  :« 10
C M 3. ) 

| !M.  I )

< 3 3 . :  7 | 

(V  *j M 
(•V 7-t )

V  1 I 3 ) 

14 5 - i. | 
i 5 i . • * I 

(. * irO 
iW .\  i 
(41 Ml 
(5-3 " *1 

(5 7 /* M 

(If- • M

( s ; 4 81
( 4 V 4  7)

(60.2D 
(49.18) 

(46 18) 

(32.58) 

(5? 7?)

( 1 7 . 1 1 )  

( 3 1  08)

Genotypes
(Mrnn)

509.76
5)0.7?

459.27
730.06 
633.92 
193.71
793.63 

492.79 

678.91

716.64 

648.75 

6 18 .36  

56 3.29

401.07 

554.99 

S \c> 74 
> 1> /6 
< 31 .•»;
I 46.  l o  

iu: 5|,
5 v * /'•A  •

, - > 17

( ; 1» < ’ 
.-v ,j 1 
i l l  0|
5’4.9 I
m 2 v>
-, ,r. i v

I  i *• -4

39 ’’ '
6 1 I 1*1 
V w . , , ,

. • • ft 

i » ’- 10
6 | -I < » 5
M  7  1 0  

5(0 15 

559 67 

599 r.4 

MM 11 

610.4 '  

655 0 1  

8 7 I 18

(71.55)

(56.62)
(61.99)
(62.63) 
(68.27) 
(7 1 .0 1 )  

(80.30) 

(71.17) 
(69.29) 

(69.24) 

(69.20) 

(70.44)

(76.99) 

(70.22) 

(72.38)
I »7.7 S) 
(< U. r* 9 )
171.26)

( 7 1 . 19)

(• 7. »I 1 
(, 9 *1 1) 
li 8. 1M
II 8.41)
(< - 4 , *»‘ 0 

11 O.I4) 
(•> i 64 )

(I V
ll V V“ )
i * 2 r  i)
| -IV) )
( * 1 u4) 
V ‘ S )
Ii • ’i|)
I ’ l 88)
V4 2 0 
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Market 9 recorded the highest content from 3rd month onwards. The
lowest content at all stages was recorded by the Maggi ketchup (18.05 to 
10.33 mg/100 g). The retention percentage varied from 89.48 to 63.26 
over the period of storage. The mean per cent retention was the highest 
in HW 208 F (90.54) and the lowest in LE 214 (52.87).

2. ( lunges in sensory score

Sensory scores made in terms of consistency, colour, flavour and

absence of d e fects  and overa ll scores changed sign ificantly with genotypes 

and duration of storage. The in teraction  e ffects  were significant for

consistent >, absence of defects  and overall scores (Table 33).

The score for consistency was reduced from the in itia l 17.58 to

15.91 in 12 r,, .r.tri > period (Table 34). The minimum consistency score

through ' it tl'-_ , i i'. 1 ut storage was observed in LE  214 (10.60 to 7.40).

Though SPA, y,- d i d  not change in consistency during storage, this was 

not re 11 r I • ' ting (23.40 U> 22.80). Even then this genotype

recorded M t neem * er. i stem y score (23.20) followed b\ Maggi

ketchup ( 2 I . t i ' . * * ■ did n ■' t t 11.111) m ■ in i * o r f * (21.0).

[I,, j i , i ,,f r- dm tmh in scui'cr for colour seemed to he the

h 11* 11« • t (18 ■' '* ' I e/2) v. ilh  enli.lined storage (1 able 35). A ll the
genolvp. ■ ,• ue I 1 . M lli advaii. ed storage l.ol the extent ol reduction

was „ „ „ h  , ,rl.-d i "  M */ (2l.H0 I "  21.0X1. O h i„ 8129 (21.S0 to

2 3 00) . " " I  M (■>'* <21.'*0 t”  2 I.O S ) .  rh- I " " " " " " "  s» or— a lte r  12 niontli

was observe. I " ,  IIS  101 <-».*'»   ovrr ,hc l,crlod of

storage was I I " '  lowest in I t  21', (11.OX).

S ro res  for flavour also showed a decreasing trend but it was less
t r ,■ rdnur (17 72 to 15.40). The mean score over the conspicuous than for colour u / ./ *

vc riu* In ch e s t  for O h io  812 (20.96) c l o s e l y  fo l l o w e d  bys t o r a g e  p e r io d  w as  the  m g n c s i
V I II / ) ?  (70 84) The  lo w es t  s co re  w as  r e c o rd e d  illt i l it«i X I  79 (7 0 .8 8 )  an d  I I  m  1 /n .n i i .

Pu*a tiuby (10.60) (Tab le )6).



Tab le 33. Analyses of va rian ce  for sensory scores of ketchup during storage upto 12 months

Sources of 
va ria tio n

i i

v onsistenrv Colour

Mean squares

F lavour Absence of defects Overall score

Genotypes (G ) 27 1.0 6 ” * 226.61-* 61.56** 2389.01**

Stages (S) 209.94* - I 81.10-- 4 7.4 1"" 2036.38**

16S 1 *4  ̂• *»I . ̂  > 0.S4 0.78 2.61 »« 6.96*

E rro r 860 0. ? 2 1.17 1.31 1.01 5.

* S i g n i f i c a n t  a t  P  = 0.05

“  S i g n i f i c a n t  at P = 0.01
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Fable 5 5 . Changes m sco re  for colour of ketchup during storage upto 12 months
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Table >6 - Changes m score lor Havour oi ketchuo a
01 t e l c h up during storage  up to 12  months
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Influence of storage life on .scores for absence of defects was 
m uch less marked (18.26 to 17.03) than other factors considered for
s* ormg (Table 37). Maggi ketchup maintained the highest score throughout 
the period of storage followed by Ohio 832. The least score was recorded 
in LE  214 (14.20).

The o ve ra ll score decreased from 71.80 before storage to 64.06, 
12 months a fte r  storage. The extent of reduction varied w ith genotypes

(Table 38). Ohio 8I2M showed the least change in sensory score (85.40 to

84.80). l l  m aintained the Grade I score upto six months (85.00). 

HW 208 1 (84 .60 )  and S t  64 (84.20) fe ll beyond the lim it for Grade 1

w ith in  six m o n th s  and M ag g i  k e t c h u p  (82.80) within three months. The 

mean o v e r a l l  .<-*re lu r ing  the period of s to rag e  was the highest for 

Ohio 8120 (84.80) in-1 the leas t  I or L E  214 (45.20).

3 Mi- r •- rg^r i ’ - . using sp -iluge in k e t ch u p

c l  • E  j  11 1 »i i r i r  i f • 11> »r.i

f l r . h . i i r l f ,  wt-n* s to rm  I under room  ro n d i t io n s  for one

yi tir [hi- i • t- i ->}< ..1 1• 11j 1 • - . .1 1. i w ed  v is ib le  m ie ro h ia !  in fe c t io n ,  of w h ich

L E  214 ,in-l S . ih ih i  uft'-r th ree  m on ths  of s to rag e  and A t  142 a f t e r  six 

m o n th s  o f  s to rag e .  I s o L . tu .n  ol  m u  ru-organ isms showed  tha t  on ly  fungal  

p o p u la t io n s  wen- p r c v r u  in tin'  in fe r  l ed  sam p les .  The  d a ta  on iu n g a l  

p o p u la t i o n  r e v e a l e d  l l . a l  I Ii 2 I «  '-.id the h ighes t  co u n t  (7 2 0 0 / g ) fo l l o w e d  by  

S a k t h i  CHOO/g )  and  A l  I ' l ?  O W i / g ) .

b. Id en tif ica tio n  of rn irro flo ra

The m orphological characters  o l the .solaled fungi were studied and 

iden tified  as Aspergillus navus and AsEergillus fum igal us.



Tlftfci 37 - C h e n p i  In m e  tor absence o l defects o l ketchup daring storage upto 12  months
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D» Transfer of processing characteristics to a bacterial wilt resistant
genetic background

1. Com bining ab ility  and gene action

The analyses of variance revealed highly significant d ifferences for
a ll the i h.iracu-rs studied among the 23 genotypes (Tables 39 to 41). The 

mean squares due to parents also d iffered  sign ificantly except for reducing 

sugar content. H ighly sign ificant d ifferences were also observed for the

variant e component, 'parents vs hybrids' for all characters except reducing

sugar, as* orbit  u» id, storage life  and loculcs/fruit. S ign ificant mean

squares a m o n g  l ines and testers revealed wide range of va riab ility  among

them. M e a n  squares due to line x tester interaction were significant for

plant h e ig h t .  da> . to harvest, truits /plant, fruit yield/plant, fru it weight, 

lo* i ih-j, I xs. t >t d " l i d . .  ms. . lub le  sol ids,  l y i 'opene  and ascorbic acid.

h o v d  or. Im* x t e . t * T  a n a l y s i s ,  gene ra l  and specific combining

ab ililv  e l  fe> l .  <■ r *• e s t im a t e d  (T a b le s  42, 4 3, 4 4, 4b, 4S. 49). Components 

of a d d i t i v e 1 urvl n o n -addi 11 v r  v a r i a n c e s  and h e r i t a b i l i t y  were also worked 

out (Table-. 44, 4/, 40).

a. F r u i t  y i e l d  a n d  i ts c o m p o n e n t s

H ig h ly  s i g n i f i c a n t  p o s i t i v e  gr a e f f e c t s  in d ic a te d  that T i l  318 and

L E  214 (11.71 and 4.4 1 r e s p e c t i v e l y )  w e r e  good g en e ra l  combiners for
i n c r e a s e d  plant height. Ohio 8129 (-7.29), St  64 (-5.49) and Sakthi (-4.11)  

had s ign ifican t negative g r a  e ffe c ts  suggesting that these genotypes are

good general combiners as sourre(s) of genes for dwarfness. S ign ifican t

»ca e ffe c ts  for plant height were expressed in L E  206 x 5t 64 and

L E  214 x HW 208 F . H e ritab ility  was the highest (0.64) for plant height

KUigcsting im provem ent of the characte rs  through selection. Preponderance

of acld ilive  variance (6,07) was also observed for plant height.



Table 39. Analyses of variance lor line \ tester ana|\hi* including parenu for fruit
wela and it". components in tomato

Sources oi  variation » r

Mean squares
--------*---- -

v J  „

Plant held  it
w '

tcm)
Havs to harvest Fruits/plant F ru it yield/plam 

(g)

Genotypes 22 283.52** 19 1.26** 213.74** 222238.90**

Parents / 181. G 7 * * 224.34** 44 1.34** 129654.29**

Hybrids la 323.3!** 127.52* * S7.51~ 229995.42**

Parents vs hybrids 1 kb 3.36*'* 852.00* * 387.68** 761744.02**

Lines 2 4 55.45**

•

166.SS"* 88.48** 826583.96**

Testers L S29.15** 301.39* * 113.21** 204183.01**

Line x Tester S 37.36" * 30.75** 74.41 ** 93754.50**

Error 92 7.47 5.55 6.87 5262.09

“  Significant at P = 0.01



Table 40. Analyses or variance lor line \ tester analysis including parents for fru it
characteristics in tomato

Sources of variation J :
A v e r a g e  f ru i t  

v. e igh t
Is*

Mean squares

Pru it shape 
index

Loru les/fru it Pericarp
thickness

(mm)

Storage life 
(days)

Genotypes 22 I 370.83* 0.045"  * 0.27 « tt 2.61 »* 97.99**

Parents

Hybrids 14

Parents vs hybrids

268b.S9 * * 

7 18.35*"  

129 3 .06 " "

0.094 * *

0.001

0 .3 0 6 " "

0.43**

0.20* *

0.06

4.68**

1.65**

1.61**

245.37** 

31.05** 

3.54 .

Lines

Testers

Line x tester

2

u

3

1240 .93 ' "

1315.79"*

288.93"*

0.0002

0.002

0.0007

0.04

0.36**

0.16**

1. 22* *

4.77**

0.20

72.41**

70.29**

1.10

Erro r 92 16.81 0.001 0.02 0.13 3.16

" ‘ Significant at P = 0.01



Table 41. Analyses of variance for line x tester analysis including parents
for fruit juice characteristics in tomato

Mean squares

Sources of variation di JU K  e - 
V I e 1J

i t )

^  Total 
1 1 ) Sol ids  

I T )

Insoluble
solids

( T )

Reducing
sugar

(% )

A c id ity
(% )

pH @ Consi
stency

(P P T )

Lycopene
(m g/100 g)

Ascorbic 
add 

(mg/100 g)

Genotypes 22 I S . I S * ’ 1.2S-* 3.33** 0 .109* * 0 .36** 0 .009** 0.20** 0.005** 15.71** 85 .58**

Parents 74 31 .36* * I .  I S * *  3.07** 0 . 2 SO* * 0.17 0.022** 0.30** 0.012** 6.10** 155.23**

Hybrids U 11.71** 1.3C * * 2.23* * 0 . 0 2 1 ** 0.37** 0.002 0.02 0.002** 18.53** 56.86**

Parents vs hybrids I I 5. o 9 * l . e 2 "  20.60** U. 1 5 5 " 0.25 0.013** 3.37** 0.005** 33.76** 0.03

Lines 2 < ' / .*•*• 2.09** 3.99* • 0.009* 0.31 0.003 0.008 0.003** 29.91** 96.90**

Testers 5 3 5.3Q * * 1 . 2 5 "  3 . 2 3 " 0.032* * 1.36** 0.003* 0.033 0.003** 31.53** 127.28**

Line x tester S 1.69 1.1 3* * 0 . 5 5 " 0 . 0 1 3 " 0.03 0.001 0.007 0.00023 3.18** 11.63*

Erro r 46 3.30 0 . 0  g 0 . 1 2 0.002 0.10 0.001 0.009 0.00019 0.23 5.13

(d Ilrror df 92

* and "  Significant at P - 0.05 and P = 0.01, respectively
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Sakth i (-1.16), L E  206 (-1.80), Ohio 8129 (-1.84) and S t 64 (-6.31)

s ign ifican t negative gca e ffects , for days to harvest, which 
favoured  earlm ess. The positive gca e ffects  expressed by L E  214 (2.96), 

Fresh  M arket 9 (5.29) and HW 208 F  (3.03) indicated their lateness.

S ig n if ic a n tly  negative sea e ffec ts  were shown by L E  214 x Ohio 8129 

(-3.56), Sakthi x T il 318 (-2.31), L E  206 x Fresh M arket 9 (-2.13). High

value Dt add itive  variance (8.21) and re la tive ly  high heritab ility  (0.44) were 
observed for days to harvest.

T h e  good g e n e ra l  c o m b in e r s  for f ru i t s /p lan t  as in d ic a te d  by  

s ig ru h  a n t  a e f f o r t s  u e re  T i l  318 (2.88), Oh io  8129 (1.88) and S a k th i  

U . i M .  I re ’ M a r k e t  M w h ic h  had on ly  a f e w  f ru i ts  had the  lo w e s t  gca  

(-3 .19) .  Mi,/ I , s i g n i f i c a n t  p o s i t i v e  s r a  e f f e c t s  w e r e  expressed  by S a k th i  x
m

T I I  ) l ! . ) and | [ .  206 \ F r e s h  M a r k e t  9 (3.59). A  p re p o n d e ra n ce  of

n-..n - j 1 li 11 . . r ia i c  ' (13.51) and a v e r y  low h e r i t a b i l i t y  (0.05) w e r e

i >\j r , 1 1 ' ,! t /i I li

I I  . 1, 1 a. fiii 11 had a Iairl> high > leld w e re  good gene ra l

 ..... . '■ .1 ti.i. T i l  3 18, F r e s h  M a r k e t  9 and IIW  208 F ) .  H yb r id s

Y , U h i  • I d  i I (1/8.66), Sakthi x Fresh Market 9 (7 1.12), LI: 206 X

8 1  66 (118.22) and IF. 206 x Ohio 812') (121.00) showed significant positive 

sea e f f r r t s .  Non additive variance was mere important for this characte r. 

A« « erdmgly her itab i l i ty  was also moderate (0. 3 0.

b. F r u i t  f harar ter ist ics

Fresh M a r k e t  9. S ak th i  and MW 208 F recorded sign ificantly high 

positive  gr a e ffe c ts  (or lru.1 weight (11.88, 8.00 and 7.01 respertive ly ).

S ig n ifican t sra  e ffe c ts  were observed in Sakthi x Fresh M arket 9 (13.59), 

L E  206 x Ohio 8129 (5.36) and L E  206 x St 69 (5.05). H e ritab ility  was 

m oderate (0.39) and non-additive variance (59.99) predominated over 

ad d ,live  variance  (36.91) for fru it weight.



Table 42 . Estim ates of general combining ab ility  e ffe c ts  of lines and testers for fru it yie ld  and its components
in tom ato

Lines

Sakthi 

LE  206 

LE  216 

SE Igi)

SE (gi-gj)

Testers

St 66 

Ohio S I 29 

HW 208 F 

TH 318

Fresh Market 9 

SE (gi)

SE (gi-gj)

Plant ncight
U'ru l

Da\b to harvest Fruits/p.ant

• 4 4

6.-I
*>

C.77

-5.-9**
_ 7 nq* .

G.31 

I U P *

0.77

0 . 7 1

1.00

l. le *

■1.S0"*
2 .9 6 "

0.67

0.67

-6.31 * * 
-1 .S6**  

3.03** 

-0.17 

5.29** 

0.61 

0.S6

1.86 

0.08 

-1.92-* 

0.52 

0.76

1.08 

1.88 

■2.65 

2.88 

3.19-* 

0.68 

0.96

Fruit yield/ 
plant

209.66**
-95.11**

-116.56**
16.51
20.52

-87.67**
158.11**
69.86**

106.83**
88.90**
18.73
26.69

* and ** Significant at P = 0.05 and P - 0.01. respectively



Table 43. Estimates of specific combining ability e ffects  for fru it yield and its components in tomstts

P ian : height Davs u> harvest Fruits/plant Fru tt yield/
tcm» plant (g)

Sakthi x St 64 - „ . 0 3 0.6 9 0.36 -94.08**
Sakthi x Ohio S I 29 -. . ; [ ..V -0.44 -131.86**
Sakthi x H U  20S F s -1.91 -2.31 -23.24
Sakthi x TH 3 IS - J . ^ -2.31** 6.16** 178.06**
Sakthi x Fresn Market 9 » - 1 a • * I.  S3 -3.77** 71.12*
L E  206 X St 64 A • •• / 0.47 0.92 118.22**
L E  206 X Ohio SL29 1.77 1.80 0.92 121.99**
L E  206 X HU 2QS F -3 r v 0.53 1.05 -14.27
LE  206 X TH 3 IS -1.63 -0.67 -6.48** -221.35**
LE 206 X Fresh Market 9 -0.69 -2.13** 3.59** -4.59
LE  214 X St 64 -2.95* -1.09 -1.28 -24.15
LE  214 X Ohio S I29 -1.55 -3.56* * -0.48 9.88
LE  214 X HW 208 F 3.25* ‘ 1.37 1.25 37.51
LE  214 X TH 31S 2.25 2.97** 0.32 43.29
L E  214 X Fresh Market 9 - 1 . 0 1 0.31 0.19 -66.53*
SE  (si j) 1 . 2 2 1.05 1.17 32.44
SE (sij-skl) 1.73 1.49 1.66 45.88

* and M  Significant at P = 0.05 and P = 0.01 respectively



Table . Components 0 : a a a m v r a no non-additivr variances and heritab ility  for

irutt v irlu  arui it- corupontMiis in tomato

Variances P l a n t  he igh t  
tcm 1

Fru i ts/plant Fru it yield/plan'
<s>

Cov HS 

_ 2A 2-.26

0.2S

1.1 I

2889.96

11559.8**

Cov FS So.b- 3 a . I ti

5.0fc

17.03

13.51

73915.69

17698.48

Heritability 0.05 0.33



1 2 3

TH 318 was a good general combiner for fru it shape index as 
ind icated  by positive and significant gca e ffe c t (0.019). No hybrid

exhib ited s ign ificant sra  e ffects . Non-additive variance was negative and 

h e r ita b ility  was very low' (0.03). The general combining ab ility  e ffects  and 

bj c i i l u  c umbimng ab ility  e ffects  for lorules/fruit were not significant. 

Non-additive variance predominated over additive variance.

S ig m  t ic ant gca e ffects  indicated that St 64 (0.89) and L E  206

(0 .26 )  w e r e  good g en e ra l  combiners for pericarp thickness. The specific 

c o m b in in g  a b i l i t y  e f f o r t s  w e re  not significant. The high additive variance 

c o u p le d  w i th  r e l a t i v e l y  high heritab ility  (0.46) suggest selection for
i f 11 [) r *»\ • 111» i [ .

IMr- • bigi.i 812'J (2.03),  L I :  206 (1.6!)) and St 64 (1.36) show ed  

s ig n i f e  ari l  g< ,i for s to rag e  l i fe .  None  of the hybr ids  expressed

s igr . i fe  ir.t • for t -iag- hi*-. The  non-add i t ive  v a r i a n c e  was n e g a t i v e  

(- 0 . | • m / tik.it 1 ' <-pmg »|» i . 1111 y w as  sole I v c o n t ro l l e d  by a d d i t i v e

g..i, - 1 1 ' "  ! ( '  . s'.). F in .  was b l i t h e r  .ubs lant  la ted  by r e l a t i v e l y  high

h e r I i I b 1 1 1 f y ( . . • * > .

r i n I iai' ■ 11 it ii I » r i . t h

HVt yr.v I ,md | re .li Markel *» showed significantly high gca

(.1[(l t , |, ,r |, 1 1 , r y i«> Id. Maximum a e l i c i t  was expressed by LE 214 x

f l l  11 s (0.64) followed l.y I I  20(. x Ohio 812‘> (0.60) hut the sea effects  

were not sign ificant. Imre yield was controlled hy additive gene action. 

H e r i tab i l i ty  observed was moderate (0.21).

Es t im ates  of general combining ab ility  e ffec ts  indicated that St 64

(0.48) and L E  206 (0.32) were good general combiners for TSS. The F { 
hybrids L E  206 x St 64 recorded the highest significant sea e ffe c t (0.9 5). 
s I (h , y T || 3 1 g a |So recorded significant sra (0.31). Non-additive gene

action  was predominant (0 .2 1 ) which was further substantiated hy the very 

low h e r itab ility  (0.05).



Table 45 Estim ates of general combining ability effects ol lines and testers for fruit characteristics In

A v e r a g e  t ru i t  
a e i ^ n * 

uo

F r u i t  shape
11 Kir* \

Lo cu le s/
t ru i t

Pericarp
thickness

(m m )

Storage life  
(days)

Lines

Sak  thi S . ; ;  * • '"■.Oh 3 0 . 0 1 -0.13 0.09
L E  2G6 - •'.IS ’ * -0.003-- 0.03 0 .26** 1.65**
L E  214 - -» » • - 0  J " n 0.0.5 -0 . 1 2 -1.75**
S E  (gi) : . s : ; ' . ‘j 1 :o 0.03 0.07 0.36
S E  (g i-gj) L ie j . a 0 9 0.04 0 . 1 2 0.50

Testers

St  64 -c.o’ * * -0.009 1 O r j o 0 . S9 ** 1.36**
Ohio  S L 29 - i 0. e 6 ’ * 0.0  0  •> -0.07 -0.55** 2.03**
H'.V 20 S F ~ ■ i • •

• J . - 0.0 0 9 0.19 -0.40** 0.09
T H  3 I S - L . '• 6 r, .019* -0.05 0.09 -3.57**
F re sh  M a rk e t • a -0 .O’ i- 0 . 1 2 -0.03 0.09
5E Ig i ) I . J ' ’ O.aOS 0.04 0.09 0.46

SE  fg i-gp 0 . 0 1 1 0.06 0.13 0.65

" ana ** 5 ign ih<" i~ :  at  P rj r» 7 '• r '■* P  0J  * Jt ' -a i - ' . 0 1  r ,j jD’-'CU v<*|y

rs)4?



Table 46 . Estimates of specific combining abitiu effects for iru ii characterisxirs in tomato

V . c r a g r

1 y '

F r nit  h. ipt•
L lK l f ’V

Lev u ie . . ; 
! 1 1111

Pericarp  
thickness 

I mm)

Storage
(days)

Sakthi x St 64 _ -> ., „ __ * • • v . 1 ' . ' . I- 0.0 5 -0.16
Sakthi x Ohio 8129 I■ * 0 . 1 0 0.13 -0.23
Sakthi x HU 208 F *» -*■ —• * - .. . -J ' - .04 -0 . 0 2 -0.29
Sakthi x TH 318 - — . — f’ * 9.0 J 0 - 0.0 1 0 . 1 0 -0.03
Sakthi x Fresh Market 9 f *». S • • • • c . ■;> 1 0.02 -0.00 0.71
L E  206 x St 64 ; s • • c .r 1 -0.2 3* • -0.13 -0.12
L E  206 x Ohio 8129 53b * ~ - G. 0  ! 0.33** 0.05 0.61
L E  206 x HU 208 F .2.92 -0.C 1 - 0 .0 : -0.09 0.15
L E  206 x TH 3 1S 136 -0 00 3 -0.03 -0.16 0.01
L E  206 x Fresh Market 9 3 3 ' - " 0.01 -0.05 0.32 -0.65
LE  214 x St 64 r h : -0.0009 0.09 0 .0 s 0.28
L E  214 x Ohio 8129 r 3̂ 0.01 -0.22** 0 .0 s -0.39
LE  214 x HW 208 F 0 . 1 '• 0.01 0.06 0.11 0.15
L E  214 x TH 318 3.10 -0.0009 0.04 0.05 0.01
L E  214 x Fresh Market 9 -4.70* 0.02 0.03 -0.32 -0.05
SE  (sij) 1 .S3 0.014 0.07 0.16 0.80

SE (sij-sJ* H 2.59 0.020 0.10 0.23 1.12

* and ** Significant at P = 0.05 and P - 0.01 respectively



TaD ie  if"7 . C om ponen t-  o: a ; : . : n r  and

vmr 'n c 'r / :  rruit t

Average 
Variances weign:

(£>

Cov H5

2
“ A

r  «» i , - *

Kl Jv*\

r n

3c-.-l c .c ::o 3

Cov FS 136,35 C.03001

2D 54.^  - 0.00005

H e r i t a b i h t v  — 3- G.03

noi i 

I UtfVi
J d m v -  v a r i a n c e s  and h e ru ab ility  

e r i s n  ir. t o m a to

Lo .'u ies/iru it Pericarp  Storage life
thickness (days)

(mm)

0.001 0.031 0.64

0.003 0.123 2.54

0.033 0.386 8.95

0.02S 0.013 -0.41

0.06 0.46 0.46
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Among parents, which showed significant gca e ffects , HW 208 F  

(0.71) was the best general combiner for total solids. St 64 (0.48), Sakthi

(0.43) and L E  206 (0.22) were the other good general combiners.

S ig n ifican t sea e ffe c ts  were estim ated in L E  206 x Ohio 8129 (0.58) and 

Sakth i x TH 318 (0.50). Additive gene action predominated as indicated

by high add itive  variance (0.24) and re la tive ly  high heritab ility  (0.48).

T h e  good g en e ra l  c o m b in e r s  for  inso lub le  solids w e r e  H W  208 F ,

O h io  S I  29 and St 64 as in d ic a te d  by the s ig n i f i c a n t l y  high gca  e f f e c t s

(0 .07,  0.0 5 -n a 0.0 3 rt ■spect ive ly ) .  The  sea e f f e c t s  w e re  s ig n i f i c a n t  fo r

S a k t h i  , lid. 2 0 * I (0.07) and L E  206 x Oh io  S I  29 (0.07). The  m ag n i tu d e

ot • - ■ I lit •. iri,ih< m ore  (0.004) when c o m p a re d  to a d d i t i v e

< .r , ■ r r 1 .. I i. Thi . n u l ted  m r e l a t i v e l v  low h e r i t a b i l i t v  (0.14).

ii ; 11 111 1 1 . ' . ' .huh i-xhibi ted ' i igml i c a n t h  p o s i t i v e  gca e f f e c t s

t , , r r • . i u i v. v n O u r .  S I 2 d  (0.41) and St 64 (0.23). The  sea

..ft , r - • i r m i i ' . i n t  hut I I  214 \ h resh  M a rk e t  9 showed

r I , r i . ( 0 . 1 0 ). hi-- a d 1 1 1 i • genet i< v a r i a n c e  was  m ore  (0.06)

■A g, i, , , i .  I . n -n id 1 111 v e van.m> e (-0 . 0 2 1  and the he r i tab i l i tN  was

. 11 i I , i ( 1 I ' ■ ' •

■„ p . , a l i v e  g. a el l .* .  |*. le i a* nil I v w e re  o b se rved  (or

1 * 1 1 <| (i, (, \ ,) . i i , |  ’. 11 1111 ( 0 . 0 1 8 ) hill  none o( (lie c rosses  show ed

, , ,. | f ( . A d d i t i v e  V. 11 M i l l  e  w a v  m o i e  w h e n  c o m p a r e d  t os 1 11 M 1 • 11 1 I '• • 1 I 1 '

n«>n . i* !• 11 M v •̂ vtir i.ir»f r .

The host rombmer for pi  I w a s  I I W  708 V as indicated by the

s i g n i f i c a n t  g c a  e f f e c t  (0.057). The positive gca  e f f e c t s  expressed by  

O h i o  8 129 (0.0 34), f r e s h  M a r k e t  9 (0.001) and  LL  214 (0.021) were not
s ign ifican t The sea e ffe c ts  though positive were not significant. Additive 

v a r i a n c e  p r e d o m i n a t e d  o v e r  non-add.tive variance.

IIW  208 F and O h i o  8129 were good general combiners (0.026 and

n n i4  resp ective ly ) consistency. Variance due to specific combining



Tafcle «*1 E.si.maiei o: genera. remorning ao.:-?. e t i e m  or lines a n : tester* luit luirc cnararter in .rs  in tomato

juice yielo 
1%)

* —
I'.

Tmu i j . i : ,  
• L

» .
i

•

6 r w * 11.
1V  
. >

 ̂ . . ! . 
1

I * C onsistenr v 
iPPT)

Lycopcne
* mg/100 g)

A&corbic an d  
(m g/1C*. g)

U »

S ah n * 0.44 -3.QH .  ♦»• • r w
v  • » 0.009 - 0 . 3 6 " - 1 , 2 6 "

L E  26a -0.40 C. .32"
-  s | ‘i • * * I— • -> • I 0.C07 1 . 3 6 " - 1 . 6 6 "

LE  2 14 •0.04 -2.2 * " -  2 . e ? " ~  ^  » - : . : i ; c . : : i -0 .016* 1 . 2 0 " 2 . 9 3 "

*  <*> C.36 Q n t>t f a d O

** >  t 1 .2  y - • — mi o . c : : 0.G04 0 . 1 3 0.39

0.51  ̂  ̂uJ<3 2 . 1 1 r r « *m • mi 4 »•' - - •» r . r n m 0.025 0.005 0 . 18 0.83

k  6* 0.50 G . 4 3 " : 0 . 0 3 3 " C.23* -O.C j  1 -0.033 -0.002 2 . 2 4 " 1 . 1 3

Ofta» 8129 - 2 . 2 0 " -0 . 19 — — ? > w.l l 2 .O P * * -O.CP G.G34 0 . 0 1 4 " 2 . 4 1 " - 4 . 9 0 "

w w  m  f 1 . 4 0 " -C. l5 — - *• 1 • • .  . . C.G6J— <2.01 C.001 0.057* 0 . 0 2 6 " - 1 . 0 2 " 4 . 1 3 "

t h  m -i.OO* Q.Qd -0.2 £• 0 s ,,%* • -0.03 0.035 — -0.05^* - 0 . 0 1 6 " - 1 . 7 5 " - 2 . 8 3 "

Prcflti Market 9 i .ocr - c . r * -0.071 - 0 . 6 2 " -0.020* 0.QQ1 - 0 . 0 2 3 " - 1 . 8 8 " 2.47

SE (ga) 0.47 0.07 o . u 0.015 0. 1 1 0.G09 0.025 0.005 0. 16 0.76

SE 1m ? 0.66 0.10 0.16 0.021 o.r> 0.012 0.036 0.006 0.23 1.07

• and — Significant at P - 0.0'j and P = 0.01 respectively



£ 3ie  .-t. Estim ate^ o: i^ectci :rmo*ning aoil»r» e i i e d :  or iruit

. - i c « u d d

1%)

TSS T o n i  loilCs 

i *1

I "‘SOiuPle 
icU&tU 

1 * 1

R eau rtn f
%uga/

i t )

\Cl J l l>
i % \

Sintn.  s S i  - _ - i • ’ s •*w» » I -C.23 *0,03 -0.00 0.003

Safcrtfcu \ Ohio S 12^ : .3 o 3.0b -0.20 *0.02 -0 . 10 0 .0 15

Sakgu  v h A» 205 c 1 . 3b r> M  U. J 0 . 1 * 0 .0" • -0.03 -0.00*

SAjorii < TH 3 L5 " f> * O J I * 2.50* -0.002 0.0* -0 .0 12

Sakttsi * F r s sn  ^ U r « i  -♦ -2.23 C.23 -0 . 14 -Q.03 0.09 -0.006

l £  21 b x Si —  ̂̂  *Vmi« 0.93*  • 0.32 0.05 0.05 0.020

LE 20b k Ohio 3129 0.4G •Q.26* 3.55* * 3.07* 0.05 -0.021

LE 2Cb «. H W  203 ' m * ̂ -2 .25 -0.25 - 0 . 1 1 • • -0.06 -0.010

_ £  2|6  < TH 3 1 5 -0.20 -0.39 -0.01 0.0* g.oo:

- E  206 t r ' ? i r  ‘.4ar<e! * - ■*« -3 .23 - 0 . 0 1 -0. 19 0 .0 1 1

LE 2 1 *  x Sc o*. •  ^ -0.03 -0.03 -O.G* -0.027

*.2 2 - * O"io . 2 4 0.20 -0.35 -0.G6 0.05 0.G07

LE 21 * t  HW r !  r 0 . 19 0. 12 0.0* -G.G3 O.G 1 *

LE 2 . *  < ~H 3 13 •  T ̂ - 0 . 1 1 -0. L 1 G.G1 -0.G8 0.010

- 2  2 1 -  * = resh *or*ter J e  • 0 . 1 4 J.*U 0.0* Q. 10 -o.co*

rE tat*) O.U r  ■>r1 ̂. to J 0.C3 0. 19 0.013

E 0 . 1 1 r  -»f4 « « 0.0* 0.26 0.021

in ice  rn a ra rie risu cs  in toT.axo

pH r om is ie n cv  Lycopene Ascorbic acid
iPPT) (mg/100 g) Bj lmg/lOO g)

-o .o : -0.00* -0.53 01.26

0.02 -0.003 0.02 -0. 12

0.0* 0 .0 1 1 0.32 0.21

0.01 -0.003 0.07 -0.53

-0.05 0.000 0 , 1 2 -0.51

0.03 0.00* 1 . 3 1  *• - 1 . 1 3

-0.02 0.009 0.92

-0.01 -0.0002 -0.66- - 1 . 2 *

-G.02 -Q.G3S -0.98** 0.37

0.01 -0.G05 1.08** -1 .91

-0.G2 O.GC02 -0.78** -3 . 12

0.01 -0.G05 - l . * 3 ~ -0.80

jf0
 .

Q1 -O.G 11 0.35

0 .0 1 O.G 11 0.9$** 0.17

c.o* O.C35 0.96## 2.72

0.0* O.COS 0.28 1 . 31

0.06 0.C 11 o.*o 1.85



Table 50 . Com ponents oi adoume an :

to trait  ta. •

3uice TSS Tata 
Variances vielc! (3>)

(% )

Cov HS 0.21 0.00-

^  A 0.85

Cov FS  2.1 L 2.2S2 1.2 5

r r n
- u  •  —  a  .

C. C j  b

6- 2D - 0.32 0.210 0.1- 0.00-

Her liab ility  0.2 L 0.0 5 0.-S C .U

non-addmvr \arianoes and h e r ita b ilm  with respect
ŵ harai' ic-nsiiv^ in tomato

0 (d ir. p ll Consistency Lyropene Ascorbic
suitar ( 1 ' (P PT ) (mg/100 g) acid

(mg/lOOg)

0.02 0.00005 0.0002 0.00005 0.51 1.60

0.0 „  0.00018  0.0007 0.00019 2.03 6.40

0.17 0.00075 0.0014 0.00069 8.32 24.49

- 0.02 0.00010 - 0.0005 0.00002 1.31 2.17

0.37 0.19 0.07 0.48 0.57 0.47
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y for consistency was very low. Non-additive variance was
negligible and her.tability observed was moderately high.

The parents which recorded high lycopene content, St 64, 

Ohio 8129 and L E  206, also showed significantly high gca e ffects  (2.41, 

2.24 and 1.56 respective ly ). A ll the other parents had negative gca 

e l  l e i  is. L L  206 x Ohio 8129 and L E  206 x S t  64 exhibited sign ificantly

high s« a e t ie i to ( I .4 I and 1.31 respectively). LE  214 x Fresh M arket 9

(0.96) arid L L  214 x T il 318 (0.91) had also significant sea e ffects . A 

high m agnitude of add itive variance (2.03) coupled with high heritab ility  

(0.57) 'xus id • r v d  fur lycopene content.

s i r 111 . _r ily high gca effects were observed in HW 20S F (4.13)

and LE  21'* L2.J3) !«>r ascorbic arid . LE  214 also had high per sê

per tu rn i.ui *• 1 ' n ig/100 g) ainung 64 genotypes. Positive sea e ffe c t

though r t ’1 1 * i* anl. was tec ' t <led in LE  214 x bresh Masrket 9 (2./2), 

L E  206 . • • u .8  5) and Sakthi x St 64 (1.26). Additive genetic

v iriijl l, , In. . .1 , . i iu -r* and till- lie ri lab ility  was moderately high (0.47).

S i k t h i .  u  206 •l" ' 1 1 l: Z I 'l WIT<* I ro ss rd  w i th  sc lo r  le d  m a le  l ines ,

M ........... ........  H I ;■>. I I "  2'»K I ,  I I I  U K  an. I l ie s l .  M arket 9. Heterosis over

better par.-nl (h - tc ro b c lt   a dporeitl (re la tive  heterosis) were

e s t i m a t e d  and presented along w i t h  the mean perform ance of parents

(Tab les 51 to 59 ).

a. F r u i t  y i e ld  and  i ts  c o m p o n e n ts

Thr. estim ate  o l heterobeltiosis and re la tive  heterosis ranged from

I I  501, to 9 93 * and -15.33* to 10.39* respective ly. Three hybrids w ith
,|g  „  m ale and Sakth i, LC 206 and LE  216 as fem ales showed

fnMlrant h e te ro b e lt io s is  (6 .6 2 * . 8 .2 1 *  end 9 .9 3 *  re sp e c t iv e ly ). The
I. o i ft * TH 31*) had a height of 93 cm . A ll the hybridssliest hybrid  (L E  216 * in
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harVeSt' The heterobeltiosis ranged from 7.30% to 21.37% 
re la t iv e  heterosis ranged from 2.14% to 14.37% (Table 51).

The hybrid Sakthi x TH 318 produced more fru its (32.40). R e la tive

aS positive and significant (9.83%), though heterobeltiosis was
negative  (-5.26%). The hybrids Sakthi x Fresh Market 9 (1.15 kg) and

Sakth i \ TH 318 (1.28 kg) yielded more than the better parents but the

h e le ro t ir  efte< ts were not significant (8.48% and 7.04% respectively).

S i g n i l K  an t  r e l a t i v e  h e te ro s i s  was  observed in these hybrids ( 9 . 2 0 %  and
I J.24 * ) I Tab  h s 2).

b. I m i r. i I *... ri tii s

'o f '  • r la tive  h''t< re sis was observed in Sakthi x Fresh

Marl • t ) • . ' i 11 'A 2b X I7 (18.73%. and 10.90% respectively) for

fru it w .-u m ' i j>i r p-. rlo rm anre  of hybrids were 70.97 g and

55.62 r< ’ . . ' I , .  The l* m a le  parents were characterised by round

fn j j l .  a i ih index ■ I mil male parents had fruits w ith shape

,nrl**-v ' I .  In  hybrids pmdiK ed fruits with round shape as indicated by 

11,, I, v v a h ,, I- ‘ i .1 i.e< |ii.el 111 y the e .tm uite  over better parent (-27.O'* to
l1[|i| ni|.| | l i r r h [ (-15.01 to -2.7 30) were negative (Table 53).

I I  J , )lt x oh,.. X 179 C l',.SOI )  and IT  214 \ St 04 (0.67%) showed 

S ign ifican t positive heternlu llms.s lor I or 111 e s / f n 111. A ll other hybrids had 

a f e w e r  In ru lcs r n rr .parcd  to the belter parent, as indicated by the

negative  estim ate  of h rlcrohcltins .s  (0 )0 1 1 .  to -8.00%). The re la tive  

heterosis ranged from -22.58% to 78.57%. The hybrids Sakthi x L E  206

anti L E  216 x St 66 had increased pericarp thickness (6.08 mm, 6.29 mm 

and 6 12 mm resp ective ly ) as indicated by the significant re la tive  heterosis. 

(16.70%. 10.65% and i0 J6 %  resper I . v e ! y S a k t h i  x Fresh M arket 9,
Sakthi x IIW  208 F, Saklhi x Til 318 and LE 206 x Fresh Market 9
oarcedwd their midparental values but the increases were not significant. 
Storage life of fruits from hybrids were enhanced (13.20 to 22.80 days)
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heteroPerf° rmanCe ° f parental lines and F i hybrids and extent of
eterosis m tomato for plant height and dLys to harvest

Pa ren ts/F j hybrids
Plant height (cm) Days to harvest

Mean HB
(% )

RH
(%)

Mean

Parents

Sakthi 

L E  206 

L E  2 14

St 64 

Ohio 'i  I 2 )

H Vtr 208 f 

TH 31 8 

Fresh Mori- ■ t 

F j  hybrids

68.6

71.0

84.6

82.2

70.2

8 4 . 6

78.0

8 1.8

93.6 
93.2 

97.4 

100.8 

108.6 

1 10.6 

10 5.4 

105.8

HB
(% )

« •

5Em

. C.D (P  - 0.05) 

C D  (P  * 0.01)

1.22 1.05

3.43

4.55

2.97

3.94

2.96
3.92

RH
(% )

5ak tin x S t ' • 6 h. L -21.56 -14.59 100.8 7.69 3.70

Sak tin X u  h i ■. > • \ 2 > 6 3.0 -20.4 5 -14.75 106.4 13.6S 5.24

Sdk tla x it a  2 , - f 70.6 16.55 -7.83 107.6 14.96 5.39

Sak tin X Til 1 18 81.6 4.6 2' 1 1.32“ 104.0 11.11 4.52

Sakthi X r re .h Market 9 7 3.0 -10.76 -4.70 1 1 3.6 21.37 13.94

LE  206 X St 64 72.4 1 1.92 -5.48 100.0 7.30 3.09

LE  206 X Ohio 8129 68.8 1 J.M -8.39 10 5.8 13.52 4.86

L E  206 X HW 208 F 71.6 -1 5.17 -7.97 109.6 17.38 7.36

L E  206 X TH 318 84.4 8.21 “ 1 3.29“ 105.0 12.66 5.74

L E  206 X F resh M arket 9 7it.it -9.05 -2.62 109.0 16.95 9.55

St 64 7 0.6 -16.55 - 1 5.35 103.2 5.95 4.14
L E  214 X

L E  214 X Ohio 8129 70.2 -17.02 -14.29 105 2 8.01 2.14

IIW  208 F 82.6 -2.36 -2.36 1 1 5.0 18.07 10.58
L E  214 X

L E  214 X TH 318 93.0 9.93* * 14.39** 113.4 16.43 11.83

L E  214 X Fresh  M arket 9 78.8 - 6 .8 6 -5.29 1 16.2 19.30 14.37

2.56

3.39
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an performance of parental lines and hybrids and extent of
heterosis in tomato for fruits/plant and fruit yield/plant

Parents/I-'j hybrids
Fruits/plant Fru it yield/plant

dean 1 IB RH Mean HB
( X ) (%) (% )

34.2 1065.18

41.2 880.66

27.2 691.20

2 3.6 887.75

24.8 835.89

1 4.2 1045.40

1 196.18
24.8

1051.OS
1 2 . 0

24.8 -27.49 -14.19 813.90 -23.59**

24.8 -27.49 -1 5.43 705.48 -33.77**

1 8 .4 46.20 -24.51 1022.05 -4.05

52.4 -5.26 9.8 3* 1280.34 7.04

10.4 52.05 -29.00 1 I 55.47 8.48

2 3.6 4 2.72 27.10 721.4 3 -18.74**

24.4 -40.78 -26.06 654.56 -25.67**

20.0 -51.46 -29.08 726.25 -30.53**

18.0 50. 31 -45.45 576.17 -51.83**

22.0 46.60 -17.29 77 5.00 -26.27**

19.4 -28.68 -23.62 559.61 -36.96**

21.0 -22.79 -19.63 523.00 -37.43*"

18.2 -3 3.09 -14.15 758.58 -27.44**

22.8 -16.18 -12.31 821.35 -31.34**

16.6 -38.97 -15.31 693.60 -34.01"*

32.44
1.17

3.29 2.83 91.07

4.3ft 3.78 120.66

RH
(X )

Parents

S a k th i  

LE 206 
LE 214
S t  64 

O h io  8  I 29 

HU 208 h 

T H  318

F r e s h  \l i r k e t  9

F hybrids 
I
Sakthii  < S r  >,'■

s , i k 1111 * < 1 i i1 1

Sakthi x 11 

Sakthi < Til 51"

S a k t h i  < 1 re .h V. irh'-f 9

LE 206 X St. 64

LE 206 V O h i o  8129

LE 206 X IIW  208 f

LE 206 X Til 318

LL 206 X 1 resh M a r k e t  )

LE 214 X S t  64

LE 214 X Ohio 8129

LL 214 X I I W  208 f

LE 214 X TH 318

LE 214 X Fresh M arket 9

SEm

» CD (P « 0.03)

i t CD (p s 0,01)

-16.6V*
-25.78*" 

-3.15 
1 3 .2V* 

9.20* 

-18.4 1** 

-23.7 V  * 

-24.59** 

-44.51** 

-19.76** 
-29.12** 
-31.50*" 
-12.64"" 
-12.96** 
-20.38**

78.91



n of parental lines and F  hybrids and extent of
in tomato for average fruit weight and fru it shape index

Average fru it weight (g) F ru it shape index
P a r p n f ^ / F , hybrids _______

Mean HB
( % )

RH
( % )

Mean HB
( % )

RH
( % )

Paren ts

Sakth i 31.17 0.89
L E 206 21.40 0.79
LE 2 1 4 25.86 0.88
S t 6 «i 37.78 1.05
O h io  8  1 29 34.16 1.22
HU 208 1 69.1 4 1.03

TH 31 8 48.81 1.10

F- re ,1, M »r k -t I 88.38 1.04

F hybrids

S a k t h i  * ■>> r « 32.9| -12.89 -4.54 0.S7 -17.14*** -10.31**

S a k t h i  > • j 1 ■ • I 2 9 28.70 -1 5.98 -12.14 0.S9 -27.05** -1 5.64**

S a k t h i  ' ! 1 ,1 2 0 • 1 >3.62 -19.55 10.90* 0.S9 -1 3.59** -7.29**

S a k t h i  « m 11 '• 39.3 3 ■19.01 -1.15 0.92 -16.36"* -7.54**

S a k  tFii < 1 re  •i M a rk e t 9 70.97 -19.70 18.73* * 0.90 -13.46"* -6.74"*

I 1 2 0 »< x. s I f,n 30.64 18.90 3.3 3 0.89 -I 5.24*" -3 .26 " "

LE 2 0  6 X Ohi 8  129 26.96 21.08 -2.93 0.89 -27.05*" -1 1.44**

LE 206 x I I U 208 1 36. 3 3 4  7.4 3 -19.70 0.87 -1 5.5 3** -4.40**

L E 206 x T H 318 32.06 -30.3 2 -8.67 0.91 -17.27*" -3.70*

L E 206 x f r r s h  M a r k e t 9 3 3.30 60.06 -35.69 0.89 -14.42*" -2.73
 ̂ m ̂ 
1 1 2 Hi x S t 60 29.07 -23.05 -8.64 0.88 -16.19"" -8.81 **
ft ft

L E 214 x O h io  8129 25.00 -26.81 -16.69 0.90 -26.23* * -14.29**
ft—* ft ̂

L E 2 1 4 x HW 208 F 41.70 -39.69 -12.21 0.89 -13.59*" -6.81**
ft—» ft

L E

L E

mm ft
214

214

x TH 318 
x Fresh  M arket

36.37 

9 42.01

-25.49

-52.47

-2.58

-26.45

0.91

0.86

-17.27**

-17.31**

-8.08**

-10.42**

SErrt
1.83 0.01

5,15 4.46 0.04 0.03
H i I i fir o.o >3

0.05v *
ft 6.82 5.91 0.03

n i c .n (p a 0,01) —Ir w



P la te  X I I- hybrid Sakthi x IIW  208
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when com pared  to the fem ale parents (9.20 to 13.20 days) which had

co m p a ra tive ly  a low keeping quality. But the increase when worked out

over b e tte r  parent turned to be negative except in one hybrid (L E  206 x

Fresh M arke t 9 = 1.03%). Hybrids of Sakthi, L E  206 and L E  2\k w ith

Fresh M arke t 9 expressed sign ificant re la tive  heterosis (31.08%, 12.00% and
I7.i*8'\ re sp e c tive ly ) (Table 5/*).

The fem ale parents Sakthi and LE  21** had fru it cracking (27.32% 

' n i ‘ ' liv e ly ). Among the male parents, Fresh Market 9 also
show i. 1 V'.r f I 'V. (ra il.m g  (f#.|f*‘t ). A ll oilier male parents and LE  206

among P.-mai fa r  M s  lid not ( rack. Irrespective of the fem ale and male

parents ir.v in tin- < rosses, the hybrids were com pletely free from

era* !• mg.

c . F r u i t  | .r i '  t r i s l e

expri •

. p ,r • • I ,t . had more |ince y ie ld  but none of the  crosses

I , iMt i ,> I • i • ' Ije 11 i i . a (-2.11 • to 1.23%). R e l a t i v e  he te ros is

r j n g , „ l  l r . „ ,  S . ik t ln  X I IW  208 r  and  L E  21* x I IW 208 1-

s h ) W ..,| .............r r - l . t .  v  h r l i - r o ' . i . (2 .*  vt.1. L E  201. x M  6 * had th e

hlRh,..., I S ,  f / . c I  1 ) , 1 1 ■ ■ I * m .1 1* '11 1 ' * s i (2 I.9 V U  and re la tive  heterosis 02.81*1

wore „ ,g ...............I m l It." high,-., lor tl,.- hybrid. Saklhi x T il 118 (8.02%)
. . ■ ! , , ( , I 'I C i.l/ 'l.) a h a  had significant positive re la tive

ami I. L 11 1 >> 1 n ,n 1,1
heterosis (Tab le  >>).

M or,. number of Iiyhr ids expressed heterobeltiosis and  re la tive

he le r.is is  h.r to ta l solids and .he estim ate ranged from -10.86* to 28.*9%
jm l resper liv e ly . Sak.h. x MW 208 P had the max,mom

tota l so lid , (9 .1 8 *) hut .he estim ate of heterobeltiosis was no. the highest 
77 , , hieh per se perform ance of MW 208 F . The maximum

9 , , " 0 (2 8 * 9 * )  and re la tive  heterosis (3 * .6 ** ) were expressed by

“ “  ™  T .  XI, - o r -  — X. o r . . .  - ■ »» —
' * heterosis. AM the F ,  hybrids showed increased

sign,(.cant ^  (em#|e pare[)1, whtrh w(Te relallvely
inm liihU ' solids (0.66
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T n e  J t  M W  ol parent*. unci anc c : ' i J i  an.j c i i e r •

1
* . ' C 4

k*»»
1# 
a  »*
k  **
Ok* tu» 
m  m  f  
m  m i

M ia  1 i t  4* f • • .  • »

tM h  a 0*-# 112* ”  •  •
a r r  ’ * *

M m  a BV  201 F ♦ * .  * “  •  • • * a . ; .

M em  a th  in • f t - : * * . • •
_ »* ' • •

h H a  a Frw * Mar act 9 • 4 •  •& m *,  , .

U  M  1 5( U ^  • .  * i \ ' • •
l l K i  Oreo 8129 *  • 1  .  •  . » ' . • a  •

U M i H V  261 F ' 4 ft •  •

LE m  a TH 311 \ *• 1 . . *•• ’  • •

LE 2M> a Freeh Market H »
a  ' '

LB 21* a St id v : i * ; *•-
LE 2J« a Oftut 8179 J b \ \ < • • • <• '

LE 71* a HV 708 F k  M 1  *• • > j
1 ■*. r

LE 21* * TH 311 1 h - 11* : *  •  • •
LE 21* a Freer Market 9 [*, ' V>*

S a
• CD (P • 0-033

0 07

0 . . O.Mi
9* CD HP • 0.Q1) 2'* ' .  a a

euTosu . t _ - . i i .  ic>' i. _ ci/ir_u w . r a r n  r  *r«ai* and storage HI*

'-■ragt lilt- id j  \ s )

M f- lit ' PH
I 'i l  (V i

' >

l ' . . J  
I Vt.

14 f
m

j l .:. 
Pk (■■
22.y
1‘i.C
19,(.'.

• -> U 7 0 "  1 9 . SC -2d.d3**  8.79

- 1 2. 38 20.fcC -28.67**  5 . 15

r  c .21 I s * . '  - 1 9 .30** 1 1 . 32

■ 3.:*-# 1 3.or -26 ‘ 67** 2.7(1

I' "■ 1.70 1 9 . dC _  3 1 .0a**

l<; !<' ••  2 1 . dr - 1 8 . 3 2 * *  2.39

I ,M 2 2 . SC -20.28** 3 17

' -3. 18 20. fcf - 1 0 . 5 3 * *  6.25

I • ' 1 . 7 8  I t>.6C - 12 .G3*  -11.03

' '  (-3 19.(>C 1 .03 12.00*

■ 1. 10.71.** I fl.0( -29 .77**  3.95

1 1.1.I 18.(.C -35.66**  -2.63

1 1 . 87 1.1.8 17 .00 - 2 5 . do** 6.23

• . ' I ' I'* - 3. 18 1 3 . 2C - 3 0 , 33 * *  -6-38

'• v 2 1 . ( 0 10. 1 1  10-80 - 1 3 .00* 17.08*

h. 0.80

! 0 39 2.23 1.93

0.00 0 5 2  2.96 2.36

Ul■M
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Table ” ' Mean f rfo—  parental Unas and F hybrids and extent of
lieterosis m to.nato for ju ire yield and TSS

3u,ce yield (%) t s s  (% )
Paren ts/F  ( hybrids----------- -----------------------------------------------------------

Mean RH Mean HB RH
  -   (% ) (%) (% )

Parents

5 a k t h l  79.8 5.60

l -B 2 06  8 0 . 5.74

L E  21  ̂ 80.4 i#.90

S)I fv'' 8  5.'* 4.80

Oh iw  512 > 81.0 5.00

H W  20*  I 8  } .  6 5.04

T H  31*, 8  3.2 4.62

F r e s h  ' '  i rl- ■ * * 5 . 2  4.26

F j  hybrid'.

S a k t h i  « -.r 8 '..4 -1.17 --.18 5.12 -S.  57“  -1.54

S a k  tl 11 » 1 ’i i ' > 8 2.0  1.2 3 1.99 5.02 -10.  3(-* - 5.28

S a k , l a  . ! ' <  • I 84.6 M l “  *’.04 - 1 0 . 1 0 “  -5.26

S a k t l a  - i l l  I I -  82.4 0.9,, M b  4.52 -1.43 - 8 . 0 2 " *

S a k t h i  x f r r - . h  •: i r k - r  9 84.8 0 . 4 /  2.79* 4.0,, - 9 . 6 4 “  2.64

, ,  701, . S t  -.4 8 3.1, 2.11 b..X4 7.00 2 1 . 9 5 “  32 .83 " *

L E  2 0 a x o , „ „  3 l 2 t  0 ..-. O . s ;  S . I 2  - 1 0 . 8 0 "  - < , . 6 6

LE 20h V M» 208 I » • *  -"•6"
u * o i f V  5.4 2 -5,57 4.63L E  206 x T H  318 8  1 . 8  - 1 . 6 8

. .  . ► tj 8  18  I 64 1*21 M 6  -10.10* 3.20I E  206 F r e s h  M a r k e t  f 8  3.8 1 -*
o/. (y o 9 4  2.05 5.06 3.27 4.33

I F  2 14 x st 04
nr, a _f) 9 9  -0.62 5.02 0.40 1.41

L E  214 x O h io  8129 80.2  0 ./9
-tro r- 84 4  - I 40 2.43" 5.02 -0.40 1.01L E  214 x 1 1 W 208 F  84.4 I.4U

8 1  n 0 24 1-47 4.96 1.22 4.20
I F  2 1 4 x 1 1 1  318

*  o, ^ A 7 0  2  17 5.00 2.04 9 . 1 7 "
L E  214 x Fresh  M arket 9 84.6 -0.70

0  81 0 , 1 2  

* ">  ' 2 2S l.*7 0.35 0.30
* C D  ,P  * °  0 , )  , ; 02 2.62 0 M  0 M

"  CD (P *= 0.01)



P la te  X II 1 j 11>brnl LI: 206 x Ohio 8129

P la te  X II I  F  hybrid L E  206 x St 64
1
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ow in insoluble solids (0.45% lo 0.62%) Nq hybrids exceeded ine Deiier
p j r e i i L  (-43 .65%  lo  . .

i . JH A ,) .  T liough four  hybr ids  exh ib i ted  pos i t ive

e t e ro s i s ,  on ly  L E  214 x F r e s h  M a r k e t  9  expressed  s ig n if ic a n t
h e t e r o s i s  (1 2 .2 0 % )  (T a b le  56).

S i g n i f i c a n t  p o s i t i v e  h e t e ro b e l t io s is  was expressed  by L E  206 x 

O h iu  8129 for  retlu i mg sugar (19 .88% ) .  P o s i t i v e  h e te ro b e l t io s is  (1 .92%  to

14.37 t )  e x p re s s e d  by o the r  hybr ids  w e re  not s ig n i f i c a n t .  L E  206 x S t  64

l [  x ° l " o  8129 (20 .62% )  and L E  214 x Oh io  8129 (14 .90% )

u g m h  .1 .t r e l a t i v e  heterc is is .  The  f e m a le  paren ts  w h ich  w e re  so f t  

f r u i t ' '  1 h i !  r a i irl ity (0.51 i to 0 .58% )  than f i rm  f ru i t e d  m a le  pa ren ts  

( , J - 1 ’ 1 h "H (he le, hi ids showed n e g a t i v e  h e te ro b e l t io s is  (-20.37%.

to ->.■' ) i • f' la ir. • hi 11 ■ r o s i s range<l from -4.44% to S . 51%e The

P ' - . i t i .  r i t<• r ■ i i ,  - ssed l.’ v ti n hybr ids  w e re  not s ig n i f i c a n t

( T j !'. I <; i.

II • ; ! .  | i [ n | . | < . |  I r mt s  v. ith a lov. [ i l l .  The  e s t im a te  of

11 <■ * t' ■ r 1 11. I.! i 1 i e . y  I ■ I.. -2 . 5  he) and re lat ive :  l ie le ro s is  (-1 1. 32%’ to -2.24%)

. -*'|| ih'- hybr ids  had m ore  pulp c o n s i t e n c y  (0.23 to 0.31)

,|. |, ,1 I I I  . .d ill Ii w e r e  ( d a t i v e l y  low 111 cons is tency  t0.lt> to

0 . 2 1 ). I I . '  ( / . r ! .• | . Sal. (hi X I I- 206 and I E  214 x F r e s h  M a r k e t  9

,.X|,r , , . I . Ig u i in  I 'd p i . a l i v e  lie ter uhelt  msis (19 .05% ,  14.29%, and 9.52%!’

re spe i  l i v e l y ) .  Tie r< I d i v -  h e h T o s i s  ranged  f r om 2.04% to 24.32% and
i l i f t n  » ru r,s“ s ex h ib i t e d  s ig n i f i c a n t  r e l a t i v e  h e te ro s is  n in e  * i * 1 ’ 1 1 1 1 1 M -

(T . l l ) l e  5 8 ) .

The magnitude of heterosis was the highest for lycopene content as

by hrt-rnboltiosis (-20.555. to 78.0951) and re la tive  heterosis 

(2 56% to 107.29%). In four out of six crosses, involving St 64 and

Ohm 8129 as male parents, sign ificantly higher heterobeltiosis was
, r  ont V St 64 (78.09%) and L E  206 x Ohio 8129 (107.29%)

observe:*!. L i: *
expressed maximum heterobclt.os.s and re la tive  heterosis respective ly.

. , 11 38 mu «nd I I  .66 m g/100 g lycopene respective ly . The
Those hybrid* nan n .  « k

»A/ (• r * • ill r

Hi.in !)•'
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Table 56 . Mean Derforman  *
of parental lines and F j hybrids and extent of

*n tomato for total solids and insoluble solids

Total solids (* ) Insoluble solids (%)
Paren ls/l hybrid*

Mean 1 IB R ll Mean HB RH
• ................................. . . .

CD (X ) (% ) ( * )

Paren  ts

*s.»k tin 6 Oh 0.54
L E  20b 6. 5 6 0.62
L L  21'* 5.67 0.45
St 64 /.V: 1.13

Ohio hi 2) 7. 8 3 1.16

11 ‘A 'ii 1 S. 20 1.26

i l l  n I..I / 0.84

Fre  ,.L ' 1 i r 1 t >. .0 0.78

F hybrid-.

5aktbi * hr. ».'* 8. > i n . i  3- ■ 2 4.44 ' * 0.78 -30.97 -6.59

S.il lit) 1 •!,> . * s . 24 '•.24 1 8.04“ ’ 0.80 -31.03 -5.S8

Saktln > 11 vv I 9 .1 11 9 * ‘ ’ 28.7 4“ * 0.9| -27.78 1.11

Sdktl.i v I'll II ;•. s / 2S .49“ 34.1.4 ■ * 0.69 -17.86 --

Sukti.i v i i 'i ' ■ -1 ■: '• 7.14 1 7.S2- * 2 3.93- * 0.67 -14.10 1.42

m ftr-« _ / v hi 18.1 / ’ ■ 2f,. 38* “ 0.84 -2 4.66 -4.00
LB  21h• \ • l * * . » .  'I

LB  20h x iHih* * 1 ' * v X/ 1 2.1.4 ‘ ‘ 22. >9 * * 0.88 -24.14 -1.12i « ,  i • /.

LE  20i. * ll\fc 20 8 1
4 . f» I 16.26“ ’ 0.71 -43.64 -24.4 7

/ b/ I | 99* * 12.93** 0.67 -20.24 -8.22
LE  200 x Til 318 / « r  *

-2.86
1 L 20o « 1 n*sb M arket 9

i. V/a 4.2/ I 3.4 3** 0.68 -12.82
( . . I ’  ft

0.73 -35.40 -7.59m.-4 p» m m  *

L E  214 x St 04 7 69 1.99 16.0 3“ M

b 98 -10.86 3.41 0.71 -38.79 -11.80
LE 214 x Ohio 8129 

I E  214 x IIW  208 1

t i  •  '  w  

8 0/ -1.59 16.37"" 0.81 -34.13 -2.92
L »  •  '  #  f 

6.8/ 3.00 1 1.35"’' 0.66 -21.43 2.31
LE  214 x T il 318

6.62 16.7 5"" 18.53"* 0.69 -11.54 12.20*
I E  214 * Fresh  M arket 2

Slim
0.20 0.026

0.56 0,49 0.07 0.06
• i n  f i ‘ 0.04) 0,74 0.64 o.in 0.08

• » f n  ft* pj.oi)
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Tsble 57. Mean perform
. ance of parental lines and F  hybrids and extent of

•n tomato for reducing sugar and acid ity

Pa ren ts/F  ( hybrids  Reducing sugars (% ) A cid ity  (%)

Mcan HB RH Mean HB RH
       (%)_ (%_) (%)__
Parents

Sakthi 3.56 0.58
1 L '0l. 3.27 0.54
L E  2 I 4 3.12 0.51
sr f-• 3.02 0.40
O 1ii<> ; i 2 > 3.23 0.36
H W 20 2 F 3.1 1 0.40
Til 11 • 3. IS 0.4 3
FT '• 0. n ir . 2.72 0.3 4

‘ hybrid  j

4 11- r 1, i »• 3. 39 -4.7 S 3.04 0.50 -1 3.79 2.04

S.ih r 1. i « > i , - > 3. i. X -2.2‘> 2.40 0.49 -1 4.42 4.26

S 11 11 i i 1 2 1 3.1 4 1 1.42 ->.44 0.49 -1 5.42 --

S a L L h i ' I 1 3.1') 10.30 4. 34 0.42 -10.34 2.97

S j  I- 1111 ■ 1 ”  i r \ - f > 2.12* 2 4.84 • * 1 >.‘E.)* 0.4 7 - IS .97 L O S

I F 20*-. < it ’ 1 3.74 14. 37 1 S.‘»7" 0.4 9 9.26 4.26

I E  206 < • >1,1 • *1/2 3 21/ 19.88' 2 n . i - 2 '  “ 0.4 3 -20.37 -4.44

MVt 2f»X 1 3. ’>4 8.71. 10.97 0.4 (-. - 14.81 -2.1 3
1 1 2.1 i h  •.

rn  n x
3.4 X o . 4 7 7.9| 0.4| -4.46 5.1 5

LE  20 h x
| r>‘ .li M a i l '  f 18.04* 11.19 0.4 6 - 14.81 3.37

i r 2 0 i .  \
1. 3/ 8.01 9.7 7 0.4 4 -I 3.73 -3.30

I E  214 « 4 1 0 4

Ohm X 1 22 3 ft 5 1 3.00 14.90’* 0.46 -9.80 ---

L E  214 x
3.18 1.92 2.09 0.4 8 -5.88 5.49

L E  214 x I IW  208 r
-2.22 0.51 8.51

rn nx
| resit M arket 2

3 08 -3.14
LE  214 x 

IF. 2 14 x
2.07

0.01

-14.42 -8.40 0.44 

0.01 5

- 1 3.7 3 2.33

SF.m 4 0.53 0.46 0.04 0.04
» C D  (P • 0.05)

0.71 0.61 0.06 0.06
■ * r  n  f P 0.01)
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Table 58. Mean performs
hf*tf»rrw nCC °*  Parental lines and F j hybrids and extent of
heterosis ln tomato for pH and consistency

P a r e n t s / F h y b r id s
pH C o n s is te n c y ( P P T )

M ean H B
(% )

R H M ean H B R H

Paren ts
S a k th i 'z.06 0.21
L E  206 3.9// 0.18
L E  214 0.06 0.16
S t  64 4.42 0.28
O h io  'i \2> '..50 0.32
HW- 208 f 4.34 0.33

T H  315 0.51 0.28

Fn-'.h  M , • 3.6 6 0.21

F j  h y b r id .

s i k r i , i v ' r 3.20 - I V  0 3 -10.18“ ' 0.27 -3.5? 10.20**

Sul- flu I I I  ' 3.90 -1 3. 33” i. i.. v . .- <j . o 0.28 -12.5 5.66

Sul-, tin • I 1 A 1 3.95 8. a a * ■ -  5.95* “ 0.3 1 - 0.06 14.81**

S u I-. l L i • i M 3.80 1 5.74 * • -1 1. 32* * 0.25 -10.71 2.04

S d k t h 1 • 1 r* ■ . , ”  e 1 " I  ') 3.80 -O.'/O" • - 5.2'* * * 0.2 5 19.0 5* * 19.0 5**

L E  2 Oh ■. > f 6 * 3.8 5 1 2.90* * /. 8.9 * • 0.27 -3.57 v̂j
• ‘wJ * M

L E  20h . 1 ) 1 U 1 5 12'/ 3.86 1'/. 2 2 * ‘ f.. 7f> ** * 0.29 -9.38 16.00**

L.E 206 . IIVI 20 X 1 3.90 10.1'/ *" 5.80* * 0. 30 -9.0L* 17.65**

r 11 3 1 s 3. / / 1 1* * i n . ; ; *  * 0.25 -10.71 8.70
L L  206 ,

f r e s h  M a r k e t <) 3.86 -2. 5 3 2.28 0.2'/ 14.29* 23 .08**
L E  206 x

s t  6'/ 3 8 3 ■ 1 3.35"* 9.67** 0.25 -10.71 I 3.64**
L E  21'/ '<

O h io  8120 3.92 12.89*'' -8.07 * * 0.26 -18.75 8.33
L E  21'/ x

-21.21
H W  208 F 3.90 - 10.1'/ * * -7.1 '/*“ 0.26 6.12

L E  21'/ x -14.29
T i l  318 3.83 -1 5.08** -10.62** 0.24 9.09

I E  21'/ x 9.52* 24 .32**
Fresh  M arket 3.92 

0.0'/3

- 3.0 5* -2.2'/ 0.23
L E  21 </ x 9

0.008
SF.m

0.12 o .n 0.02 0.02
■ t n  ( P - 0 .05 ) •

0.16 0.14 0.03 0.03
»» c n  ( P - 0.01)
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estimate of relative h
. . .  e erosis for ascorbic acid content ranged from

-26.66% to 16 45% c-u
- Sakthi x St 64, Sakthi x HW 208 F  and L E  206 x

64 expressed significant re la tive  heterosis (16.45%, 14.90% and 15.57%
resp ec tive ly ). J h L- positive heterobeltiosis expressed by Sakthi x HW 208 F

(10.39%), Sakthi x St 64 (2.41%) and LE  206 x St 64 (0.49%) were not
s ign ifican t (Tab le 59).

3. Eva lua t ion  of I  ̂ h yb r id s  fur ke tch u p  and paste

a. K e t c h u p

' t r ' ' I '1' - to to m a to  g eno types  w e re  s ig n i f ic a n t  fo r  ke tch u p

y ie ld  ->' * i* if al < o m p o s i l io n  and sensory scores . M ean  square  due

to p m c r :  h y b r id ,  w e re  s ig n i f ic a n t ,  for a ll  c h a r a c t e r s  e x ce p t

core,i t* c , <r> , l> r < orur,t--n< y and co lou r  (Tab les  60 «.V 61).

a • 1 ( A 208 I had the rnaxiuiuni ketchup recovery (40.33%)

hur I t  1 1  : ' i 1 1 1 f • r Mgnif ii antly from 11 W 208 F (39.13%), the better

pa r , flt. I i  t 64 M S .33%), Sakthi x St 64 (38.00%), L E  20b x

ng,,, 'v | - i i • , j n,| Sal.tla >: Ohm S129 ( 37.503.) also had increased

(| p, ( i i  ,i ( |  ,||(. | ,n  < <1 1 1 . Non-- of the I ( hybrids exceeded the

,n, I ,r d |. i r ,  I 11% /OX I (0.42) m ' " I i m Mciv v . Sakthi x HW 208 F

rr.f , ir,|(,| |„gf,- ■! f >„ a .t'-in > (0.48) among the l ,s. The hybrids

, ,  2fj|i x 8  , / ') (28.74 mg/100 g), I I  200 x St 04 ( 27.67 mg/100 g),

S a k t h i  < O h m  8 12> ( 2 1.Of mg/100 g) and Sak th i  x S t  64 (18.20 mg/100 g)

I,................... a r a t i v l y  h ,Wher     " ' e n l  than res ,  o l the  F ,  h yb r id s  and

p a r e n t s  A l l  the  h y b n d s  w o r n  ab o ve  Ihe  m in im u m  l im i t  lo r  a r i d i t y  in

k e t r h u n  ( I  10% ) .  The  lo w es t  a r i d i t y  w as  re co rd e d  m L E  206 x O h io  8129

. . c m  S ak th i  x T i l  318 (2 .0 2 % )  (T a b le  62).( 1.0 7 % )  and  the  h ig hes t  m Sak tn .

. F  r e c o rd e d  the m a x im u m  o v e ra l l  s co re  (82.20) 
S a k t h i  x HW 1

r consistency (22.00), flavour (20.20) and absence
in.I itsn « um poncnl i*»f i ° r

 ̂ Ohio 8129 scored the maximum for colour (24.20),
of defe i is. L E  (23.80) and Sakthi x Ohio 8129 (23.60).
c losely to llowed by L E  206 x
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Table 59
P rmance of parental lines and F . hybrids and extent of

heterosis in *--- - , 110 tom ato for lycopene and ascorbic acid

Paren ts/F  hybrids
Lycopene (mg/100 g) Ascorbic acid (mg/100 g)

M ean H B
(% )

RH
(% )

M ean H B
( % )

RH
( * )

2.94 24.06

4.70 24.71

3.05 38.88

6.39 18.26

6.5 5 17.60

5.55 22.17

3.91 16.27

3.79 26.22

7.6 1 1 9.4 1 * ‘ 9 3.56" - 24.94 2.4 1 16.45"

8. 39 27.93- ■ 76.19- ■ 17.20 -28.51-- -17.43*

4.22 -5.95 22.97* 26.59 10.39 14.90*

4.2 4 8.70 24.09- 18.84 -21.70-■ -6.57
V

4.16 9.76 2 3.9 3 - 23.87 -8.99 -5.05

1 1. 3S 7 8.09- • 104.2 3" " 24.8 3 0.4 9 I 5.57*

1 1 .00 7 8 .0 2 " ' 107.29** 17.85 -27.79"" -1 5.92

0. 1 4 10.81 2 0.00*" 24.71 5.42

5.12 8.94 18.93* 19.34 -21.73** 5.61

4.88 3.83 14.96* 22.38 -14.95"* -12.1 1

6.54 2.3 5 38.59"* 24.4 5 -37.1 1** -14.42

6.07 -7.33 26.46** 20.71 -46.73** -26.66

4.41 -2 0 .5 4 * ’' 2.56 31.57 -18.80** 3.42

4.24 8.44 21.84* 23.72 -38.99** -13.98

4.16 9.76 21.04* 31.59 -18.7 5* * 2.95

0.28 1.31

0.81 0.70 3.72 3.22

1.08 0.93 4.97 4.31

Paren ts

Sak thi

L E  206

L E  214

St 6 4

O h io  8 1 2 '

HU 20 8 1

H I  3 1:

F re .11 M ir

Fj hybrids

Sak r I . i

S..ik r| i

Saktln }
S a k  tl -1 

S a k  fla 

I E 2 0 f.

. r

1 III! -

It : I

r * ■ 111 

S f * . 'i

LE  

LE  

L E  

L E  

I I; 

L E  

LE  

L E

I r

20o < 

20 o x 

200 x 

200 x 

2 1 4 «i 

214 x 

214 x 

214 x 

214 x

( >h i• > 8 120 

11 U- 20 8 I 

Til 3 IS
F r e s h  M a r k e t  9 

S l o 4 
Ohio 8 I 29 

I I W  208 F 

Til 318
I r,• s11 Market '>

M in
■ C D  (P * 0.05)

** CD (P 0.01)



Table 6C. Analyse- o: \ar ia n . f  ! e r kf‘t ' HU” \ icld .i'k! ii- chemical composition
1 F ( n■. or us)  *

Sources of va ria tio r -• •
Mean squares

Ke: rh.up recovers 
(*>)

Cons is tenc\ 
( ITT)

Lycopene 
(rug/100 g)

Total a r id ity  
( * )

Genotypes 13 kC.^S" 0 .010* • I M . 5 6 " 0.24**

Parents tr 5 3 . 1 0 " 0.0 I S " 55.22** 0.25*'*

Hvbrids n 1 2 .3 0 " 0.0QU * * 1 S2.73* * 0 .05**

Parents vs 
hvbrids

i. 133.S 2 " 0.0005 k 12.5^** 1.28**

Error 28 0.58 O.OOOfc 0.12 0.01

** S ignificant at P = 0.01



Taoie ol- A n a lv->r- o: '..cuC' :or m'iih-, ol ketchup (I | hybrids)

Mr.in squares
Sources or v a n a t i o rm J W W l V- W w W * f L* 1 L  c4 L 1 V  1 I

v ■. oiour Flavour Absence of 
defects

O verall
scores

Genotypes 13 ~ lC 'l * * sy.07* ■ 1 2 .1 9 " 448.11**

Parents r* ~  L ’ 8 * " S 1 . 4 1  • • 6S.27 * * 7 . 0 5 " 570.52**

HvDrids> c 2 2 . ! r * * 3o.<-3* * 5 5 . 1  1 * * 13.65** 399.03**

Parents vs 
hybrids

i» 0 . 9 I 1 . 7 3 27.66** 34.30** 8.25**

Error 56 0.59 0 .9  1 0.45 0.51 2.50

** Significant at P - S .S I
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62- Ketchup yield and its chem ical composition (F j  hybrids)

Genotypes Ketchup Consistency 
yield ( P P T )

{%)

Lycopene
(mg/100 g)

T o ta l
a c id i t y

(%)

Sak  thi

L E  206 

St 6 4 

O h io  ' i \ l>  

H W  20 3 F 

T i l  3 13

Frc '.h  M i ' i-

Sal- r

Oak t

Sak  t

S a k r

Sak t

11 <

' •

a . r 11 m 3

<• r rr- Vlark '-f >

L E  20k x Or 64 

L E  206 x O h io  8 123

r n  (i*

C D  ( P

0.0 5) 

0.01)

29.55 

27.59 

36.30 

36.93 

39.1 3 

3 5 .1 7

32.00 

3 8.00 

37.50 

40.33 

3 5.6 7

34.00 

38. 1 1 

37.8)

1.28

1.72

0.37 

0.31 

0.48 

0.50 

0.52 

0.4 3 

0.37 

0.4 2 

0.4 2 

0 .4 8 

0.38

0 . 17 

0.4 2

0.44

0.03

0.05

5.98

12.71

16.62

17.50 

13.58 

10.62

7.77 

18.26 

2 1.03

12.50 

10.38 

10.12

27.07

28.7 5

0.58

0.79

2.48

2.54

1.97

1.56

1.56

. .  • L. O

1.99 

1.73 

1.7 3 

1.77 

2.02 

1.72 

I.9Q  

1.67

0.19

0.26
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Among the hybrids, Sakth, x HW 20Jt p
«. #.& ( p  c- F ’ Sakthi x Ohio 8129, Sakthi xM  l . L  ZU fa  X  ^  .
_. ^06 x Ohio 8129 srored Grade II standard.

"  "PrOVC" lt lU  ° V*'r Sak,hl and L E  206 which srored only 58.20 
and 70.40 r e s p e c v e ly  o l overall score (Table 63).

b .  P a s t e

I! a n a ly^ ij 0 | variance indicated significant differences among
go*iuly |> j h*r paste yield, it^ components and sensory scores. Mean

square;. dm.- in hybrids also differed significantly except paste yield and
ov tTwi 11 « «.»r* ■ ( [ jhK- < » i f ) #

d P ’ I * 2aS I recorded the maximum paste recovery (25.08%)

but it h ! r i i i ic r  signil nan tly  Irum hybrids Sakthi x Ohio S129, 

L E  20t » •. I L  20b :< Ohio 8129 and parents Ohio 8129 and

IIW I

WJ

Yil. lh i x IIW 208 l; was the highest (0.7 1) but it

i .. i r than the top parent IIW 20S F. LE  20b x

Ohm ' I  1 1 * ! 11 1 ■ 111)' 11 < l lyi opene m the paste mg/ 1 0 0  g)
fu |g,.v , | i ,  i ‘ton • M  Ofc ('<0.17 mg/100 g) and Sakthi \ Ohio 8129 
( t )  , , / | , ,, , || / i n .  x ohm 8 129 recorded the lowest aridity in the

p a .I, I I   .................   , ..... l.v l'M 'l. O S .....

I I 'Hi.
,, . r )  I ,, I, | the h i >• h» "* l s to r e  loi co lo u r  ( ’>8.80) and■ V 11 I I 1 1 ■ 1

S i M h i  ,  m  i............................ ... .......... .. ...................... .....  < » • » > •  T h c  i , a s t c  l r o m  , h c

(| o a n . la r r l  and this was an im p ro v e m e n t  o ve r
h y b r id s  c o n f i r m e d  l "  ,r .

y ( l)Vc ra l l  s to r e  bb.8U and S7.20 r e s p e c t i v e l y )
parents I I  20* -»'d sokMu

( T a b l e  6 6 ) .

U .  L v a l u a l  mri
f o r  b a c t e r i a l  w i l l  r e s i s t a n c e

. , . , i  W ill m tomatoes grown in a w ilt s irk  plot
liu u Ic i k o s  l , r  l K "  Ex rcp t Sakthi, L E  210 and L E  206, all the 

recorded  (Table
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Sensory scores of ketchup (F^ hybrids)

G enotypes Consis
tency

(25)

Colour Flavour Absence of Overall 
(25) (25) defects scores

(25) (100)

Grade

Sak tin

LE  206 

S t  6/#

Ohio 8  I 2 >

HVt 20 8 1 

Til 3 18 

F r c . l i  M irl ■ * 

Sak  ti n

S ak  tin 

Sak  tin 

Sak  thi 

Sak  tin

i Mi I

X l

I I I  H ' .

I r-- .h M  irk ■ • r i

I |. 26*. x St *-0

LE  206 V Ohio S I 26

12 A 13.6 13.6 18.6 58.2

15.0 20.4 15.0 19.6 70 A

21.0 23./# 21.0 19.8 85.2 I

20.6 23.8 21.0 20.0 85./# 1

2 3 0 22.0 21.0 19./# 85.8 I

190 18.2 19.6 16.8 70.0

17.6 17.2 1 5. h 17.8 67. S

18.0 22.0 17.8 I S . 6 76./# 11

1 8 . U 2 3.6 18.0 18.2 78.2 II

22.0 20.8 20.2 19.2 82.2 11

1 7.0 17.8 1 6.0 10.6 65./*

1 5.0 1 5.2 12.8 I 5.8 58.8

187* 2 1.8 2/1.0 17.6 79.8 11

18.8 2/1.2 20.0 18.2 81.2 11

C D  ( I ’

cn  (p

0.0 5) 

0.01)

0.98

1.30

0.85

1.13

1.21

1.61

0.91

1.21

2.00

2.67



Table 64 • A n a ly s e s  ot v a r ia n c e tor ." T lc‘ M 11 v ‘ a 1 i iMl ipoM t ion and sensori srores (F
1

hybrids)

sources of 
variation

di

\ i vo r  i.cnur t * C

P as te  
recov er\ 

I -c '

Co . ' r t'. 'c 's  
" P T '

L v co do lie 
true/ICC g)

Total
jc id itv

(% )

Colour* 
1score)

Absence of 
delects 
(score)

O verall*
(score)

Genotypes 8 c c c' - l i . z .o '7" * 1.1 £i** 422.75** SS .22** 546.44**

Parents / 98.31 ** C. S’ s * 116.25** 2 .1b*" 558.80*"" 96.24** 1008.74**

Hybrids j C . 'S r - -L j —. 336. L 3" * 0.03** 101.93** 66.85** 3.79

Parents vs 
hybrids

I I ~-.73** r —I ̂  -' L 1197.16** 0.48** S41.01** 120.27** 325.22**

Error IS G.52 C . 1 1.3 S 0.005 2.59 1.48 4.75

** Significant at P = 

* df for error 36
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65- Paste yield and its chem ical composition (F j  hybrids)

Genotypes Paste yield 
(%)

Consistency
(PPT )

Lycopene A c id ity
(mg/100 g) (%)

S a k th i  

L E  206

St 6 k 

Or i i 8 1 2 ) 

it A 20 8 f

S  j  I- ‘ M

I t .  2

I i 20*,

i - 8129

208 I

■ ) 8 I 29

13.70 

13.68 

23.40 

20.17 

20.75 

2 3.90 

2 3.08 

2k. 58 

2k. 8 1

0.47 

0.46 

0.77 

0.75 

0.81 

0.64 

0.71 

0.6 7 

0.68

10.08 

17.62 

24.79 

25.37 

18.82 

29.75 

I S . 60 

40.17 

4 2.44

3.16

2.70

1.45

1.32

1.47

1.S5

1.74

L S I

1.61

i i

( I ) (I 0.0 I )

1.23 

1.09

0.04

0.05

2.01 

2. / 6

0.12

0.16
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T a b le  66 . Senso ry  scores  of paste  ( F  hybrids )
1

G e n o t y p e s C o lo u r  
(6 0 )

A b sen ce  of 
d e fe c ts  

(30)

O v e ra l l
score
(100)

G ra d e

V ik  tin 

LE  206

M e3

l.i>* I 2 >

S il thi

s.,I tlo

I 20

I I 2.1 20

30. SO 

32.30

33.20

36.20

>h.l‘ 0

37.20 

3O.00 

37.SO 

38.80

26.30

23.30

32.30

32.30 

33.60 

2 3.30 

32.20 

2 3.00

23.30

37.2

66.8

87.6

88.6 

83.0 

82.6

8 1.2

82.8 

8 3.2

II

i I )

( I i

0.0  <)

0.0 I i

2.06

2.77

l.3(,

2.00

2.80

3.76
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Table 67 . Reaction of tomato genotypes to bacterial wilt

Gerto types
Bacter tal w ilt incidence

Genotypes30 DAT 
(*>

60 DAT 
(% )

Total
(% )

Ohio 332 85 15 100 Pant T^

Ohio 78in 70 30 100 F ire  Ball

Hln.» 51. 1 Inn 100 l:ic%h Mnikn

5r b l 9 0 10 100 DMM (EC  II

5t toH ICO -- 100 EC  129968
#
5t 37 7 ‘j 30 100 EC  I0H 162/1

o n i f 'j no 100 EC  5H6H 5

o  r i  t s .. i << * i lu 100 L l 30 366-1-

II 2b )  3 y. t 20 100 EC  129 599

II 7033 n5 55 100 EC  128965

| \l !• k! < 1 2’» 100 | (  129155

IIW 2n 4 I i : 25 100 LC  101652

TH J l  t 10 J ICO Y I  1

Veepn t r 2 5 100 Kt 2

Veepro , r 15 100 Kt J

V f ii i.O 100 Kt  n

Verm *.r • 1 5 13 |00 IIS  in i

Vccrot i • > 53 100 IIS  102

Ruhy r- V i 50 in j Ac IH2

llc 28 1 V I inn A( 2 18

IK  32 i 5 15 inn Ac 2 in I

E b2«il / 5 7 5 inn S 12

Procr**v*>i *r *’i / i HO inn W . - t  / 2

[luinn H i 20 inn 1 * 11111.111 Ki r i

San M jr / jn " 1 no inn r»r, i I n l y

Mein/ 13 50 60 no 100 Mnin'V M.iWr

Sioux 6 5 15 inn Mai ut ham
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P l a t e  X I V  I , s e g u g u n l  h a v in g  i i i i i l u rm  I r m l s

P la te  XV  F 2 Segregant having elongated fru its
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rem aining 61 genotypes were highly susceptible to w ilt. Among the 

genotypes which survived, the lowest percentage of w ilt was recorded in 

Sakthi (25%) followed by L E  210 (30%) which were scored as moderately 
resistant. L L  206 recorded 0 5% w ilt incidence and was scored as 
m oderately susceptible.

S im ila rly , the parents, F^ hybrids and segregants were also

eva luated  for w ilt incidence. The male parents and F j  hybrids were 

highly susceptible and none of the plants survived beyond 60 D A P. The 
w ilt incidence recorded in Sakthi and LE  206 were 23% and 03% 

resp ective ly . The P-,'5 in crosses with Sakthi segregated in a 3:1 ratio
c.

(P  0.7 hi 0.5) indicating that resistance to bacterial wilt in Sakthi is 

inherited rnon igenically and is controlled by a single recessive gene 

(Table OS). I 'Tosses with LE 206 F 2's segregated in a 13:3 ratio 

(P  - 0.0 to O.M indicating that the gene system operating in LE  206 is

d i genic w i th  a; [> i ■ i non tar y gene interaction (Table 69).



Table 6S • inheritance of resistance to bacterial wilt in Sakthi

Generations

Sakthi 

Ohio S I 29

F i 

F 2 •

\um ber or : ants

Total Resistant

3C

30

30

150

r* n *tiM

Vj

30

126

Expected number 
conMdenny 
e \ p r e s s i \ 11 \

K

121

Expected 
g e n e t ic  
rat m

V S

0.77:3.23

X

0.226

Probability

0.7-0.5

HW 208 F 

F !

30

30

150 1

30

30

r»t
A -  U

9Q 121 G.77:3.23 0.235 0.7-0.5

TH 318 30

30

150 28

30

30

122 29 121 0.77:3.23 0.206 0.7-0.5

Fresh Market 9 30

30

150 31

30 

30 

119 29 121 0.77:3.23 0.193 0.7-0.5

* The expected ratio is derived from classical ratios considering expressivity



Table 69. Inheritance of resistance to bacteria l w ilt in L E  206

Generations
Total

i

Numoer of 

Resistant

plants

Susceptible

Expected number 
considering 
expressu it\

R S

^Expected 
genetic ratio

R S
iiiiii

Probability

LE 206 30 r i 3

St 64 30 — 3C

F ! 30 — 30

F2 150 i t 136 24 126 2.57:13.43 0.023 0.90-0.80

Ohio 8129 30 — 30

F i 30 — 30

F_ 150 12 138 24 126 2.57:13.43 0.022 0.90-0.802

*The expected ratio is derived from classical ratios considering expressivity
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DISCUSSION

■ |  - ■

C r e s i ‘l 15 o f  the i n v e s t i g a t i o n s  on p r o c e s s i n g  c h a r a c t e r i s t i c s  in 

t o m a t o  a n d  th e i r  e x p r e s s i o n  in a b a c t e r i a l  w i l t  r e s i s t a n t  g e n e t i c  b a c k g r o u n d  

a r e  d i s c u s s e d  in th i s  se c t io n .

E v a l u a t i o n  o f  t o m a t o  g e n o t y p e s  fo r  p r o c e s s i n g  c h a r a c t e r i s t i c s

I .  V a r i a b i l i t y ,  b u n  l a b i l i t y  and g e n e t ic  a d v a n ce

T h e  bb to m a to  g eno types  ex h ib ited  co n s id e rab le  v a r ia t io n  fo r  f ru i t  

y ie ld  and  its  com p onen ts ,  f ru i t  c h a r a c t e r i s t i c s  and f r u i t  ju ice  

c h a r a c  te r  ist u . The obse rved  v a r ia t io n  is qu ite  r a t io n a l  in a popu la t ion  

f ro m  <11v • r i t s  . v  ugruph iim l a reas  bred for s p e c i f ic  m a n a g e m e n t  and end

use j .

a . I n n t  y i• ■ '. i its ' ompuiii nts

A< . 2 j  - j j  the e a r l ie s t  to f lo w e r  (57 .SO days) and to  h a rv e s t

(91 .20  day s). I 'a i E a r l y  D w a r f  cou ld  be h a rve s ted  e a r ly  during the  second  

season  (37 .h 0 days ) .  I M  6203 (110.00 days )  and I IW  20S F  ( 109.00 days )  

W f.r r  ( | -, f. l i t '  m a tu r in g  g eno types  during  the f i r s t  and second seasons, 

respet l i v e l y .  Index to e a r lm e ss  w h ich  is an in d ica t io n  of e co n o m ic  

e a r h n e s s  show ed  that I E  206 was the e a r l ie s t  ( S ( ,  1.32 and S 2 = 1.41).

T h e  k n o w n  p ro cess in g  to m a to es  w e re  la te  in d ic a te d  by low index v a lu e s  

(0 01 to 0 .08). The  g e n e ra l  la teness  a sso c ia ted  w ith  gene  ’h p 1 w h ic h  is 

i n c r e a s in g ly  used in the n ew e r  p rocess ing  to m ato es  for b e t t e r  red  c o lo u r  

( S a y a m a  and  T ig r h e la a r ,  1985) su b s ta n t ia te s  the o b se rved  l a t e n e s s  at  lea s t  

,n . |j(M|. g d i o I y p e s . S io i ix  p rod iu  ed o n ly  a le w e r  I r u . l s  ( S , = 6.00 and

•, h ) w h i le  A t -  102* m a x i m u m  n u m b e r  o f  f r u i t s  (S j = 52.40 and

§ 2 59 00).  E C  129355 r e c o r d e d  the  h i g h e s t  y ie ld  (S ( = 1258.98 g  and

5 - 1315.49 g) ,n lw0 seasons ^  I and
2
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to earliness recorded maximum variab ility  (pcv-Sj = 106.51 
2 104.05, g<~v-S| = 70.85 and S2 = 71.27) followed by fruits/plant

(pcv-S j = 53.85 and S 2 = 49.50; gcv-S { = 37.93 and S 2 = 35.12), among

the components of yield. The genetic advance as % of mean was the 

highest (S j _ 97.10 and S2 = 90.57) for index to earliness followed by

fru its/plant (b  ̂ _ 55.03 and i>2 = 51.25). High coeffic ient of variation for

early yield  and fruits/plant w e re  rep o r ted  by Nandpuri ect aj. (1973) and 
D u d i a h  (1983). H igh genetic a d v a n c e  as % of mean for these
c h a ra i  ter;, w e re  a lso  re p o r te d  by Nandpur i e t  a l.  (1973).

b. 1 m i l  i hal'ac ter istK s

s m ru  . ' .hu ll  p roduced  a fe w e r  f ru its  had the b iggest f ru i ts .

A<_ 142 i f v j  238 w h ich  p roduced  sm all  f ru i ts  had the m ax im u m  num ber

of f r u i t ) .  ‘ ••L’- ii ive re la t io n sh ip  of f ru i t  w e ig h t  w ith  f ru i t  num ber was  

e s ta h l i  i. l > (K o lh e ,  1970; K a l i a n  £t_ a_h, 1983) show ing tha t  w i th

in* n . ' j . ' j  in u i num ber ,  there  wou ld  be d e c re a se  in f ru i t  w e ig h t .

i i ! i i  1 1. • 11 . w o re  ub'ii -rved in f ru i t  sliape as in d ica ted  by f ru i t

,hap> i f i ’ i . I , . /  i in 2.02). Veepn k re co rd e d  the h ighest index va lu e

(e 2 01 a 1.88). The low est index va lue  was re co rd ed  for
I 7

i\{ 2 101 I . n / l  a n d  S 0.70) w h ich  has an ob la te  shape. The I r u i i
I •-

5|M |#( in In ■ . . | > •' ■ i v ' *. | i . >r the geno types  fa l l  w i th in  the range  rep o r ted  by

P , , v ,,,, | I |, ,ii |[, ii y (19/2) and K ao  and 1‘houdhary  ( I 9 S I )  e x ce p t  for

V e c p u k ,  < l u r a .  m n  fl by Hie long, ova l shaped I ru i t s  ( P l a t e  I). F e w  

g e n o ty p e s  possessed  jo in t less  p-d ice l  w h ich  is an essen t ia l  p re re q u is i te  for

IIH ( h m e al h a r v e s t in g  (P lat- II).

i p . i n /  IJ5 0  r e c o r d e d  the highest number of locules followed by

V i i ire At 218 and Kt 3. Labomtha, Punjab Chhuhara, Roma, DMM,

IJ(  82 Sel I I  H 722* 0,110 8129 anfl S l 61 had ,OW ,orule number
(2 00) This is in agreement with the reports of Roy and Choudhary

i nhlnte fruits have more number of locules and oblong(1972) that round or omuie o
or oval fro lls  low number o l lorulcs.
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arp thickness ranged from 2.70 mm to 7.58 mm. The higher
lim it fa lls  outside the reported range of Roy et ah (1970), Roy and

Choudhary (1972), R ao and Choudhary (1981), Dudi et ah (19S3) and Tikoo

(1987). The high pericarp  thickness observed in the genotypes can be

substantiated  by the oblong or oval fru it shape (Roy et ah. 1970; Roy and

Choudhary, 1972) and the machine harvest types with very firm fruits w ith

high flesh thickness resulted from the greater amounts of cell walls in the

fru it (S tevens and Paulson, 1976; Ramadan, 1982).

Among the b U  genotypes, 30 genotypes were crack resistant. These

genotypes were firm fruited also. Tins observation corroborates the view

of Ram adan (1952) that the firm fruited ru lt ivars had a high level of 

c rack  r»• ̂  i stnru m Tpr- firmness was related m skin toughness of the firm

cu lt iva rs  as there is o positive relationship I v l i o n i  shin puncluie 

resistance and r r id: resistance. < 'out radm tor\ t*» t i c  above, a lev. of the

reportedly ' r.v I- re i a ml genotype., (V*'i•I.iiij',. re, I '( 25, I t 52)

showed or r p.rrd < r. e king. I h r  has I > > h' • i'i ' iM 11 I h\ the environmental

control r.aMmr rI m ;'en"t.|i l.e tors fra < i " • r ' i ■ t.i ih e suggested by

N a r a y a r n r i k u f  t 1 ! >'■' ■).

Vlide variiM-.n in t h e  storage l i f e  ,. I t r u i p .  a as observed ('<.60 to

34.00 d a y . ) .  II 7 / 7  ( 33.20 d a y s )  a n d  St ' ( 34.0U d u \ s )  v . n r  the l e a s t  

p e r  i s h a h  h d u r i n g  Mm f i r s t  a n d  s e c o n d  s e a s o n ,  r «>spe. 1 1 v e l \ . The  s o f t  f r u i t s

( L E  2I ' < .  O M M ) h a d  I l o w s t o r a g e  l i l o  a n d  e \ i i e n i ( d \  f i r m l i m t s  (II 722.

5 t  6 7 .  O h m  8 32)  r e l a t i v e l y  h i gh s t o r a g e  h i e .  I l ie p r o l o n g e d  s h e l l  l i f e  of

g e n o t y p e s  having Up7 R en r, Hugh " " "  f™ llcd
ru lt iv a rs  was r e p o r t e d  (Lam pe and W ala.la , m i ) .  Tins observation was

fu rthe r explam ed by Ram adan ( m 2 )  that rate of fru .l ripeness of l.rm

fru it was not d iffe ren t from softer ru lt.va rs  hut s.n.-e the m il.a l l.r.nness
i he v remained in a usable condition for a much

was much g reater m ty
i further rioted that the process of ripening was not longer tim e and furtner

d i f f e r e n t  in s o f t  c u l t i v a r s .
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ng the fru it characters, cracking recorded the highest 
ty  (p rv  5 j _ 82.20 and = 85.00) and genetic advance as % of

mean (S j 200.17 and 5  ̂ = 108.68). The heritab ility  was only moderate 

(5 j 0.59 and 5^ = 0.62). The observed heritab ility  is in conform ity

w ith  the reports of A lva rez  (1984) and Lancaster and Morelock (1984). 

A verage  fru it  w eight also showed high prv (S { = 58.94 and S 2 = 58.98)

and gcv (5  ̂ - 45.84 and = 47.00). S im ilar observations were made by 

Dudi e_t̂  aj_. (1983). H eritab ility  for fru it shape index was high (0.95)

during the firs t season. High heritab ility  for fru it shape was also reported

by Mochizuki e^ aj_. (1986). In line with the report of Dudi ct ah (1983). 

p rv , gr v and genetic advance for pericarp thickness were low.

c .  F r u i t  |'ii* e f h a rac  t«Tisti» s

1 u i c

during first

m axim un

■-1• I•' ( ’ ) ranged f rnm t.c . V.

c l  (19. 20' I (V3.20

basi s sr . r

i '

! r* i if < ̂  I t i ir - |11

to 87.20%. St (87.20%)
iif jr, '

f • ’ j ! fh "  |')i< \ M ♦ *! \\ ' )•

<H“ I m.m  i'll n;*rorclcd

r I »‘d i ' i i t  t'M .h i  a r e a

I 11 '■ii'i . r ■ * r i > • i

re co rd '-d  M i< ■ 1 '' 1 I 8 I >  ̂ f> d >'i uid s ,

ONt 87 10 r i .  >' I - nd I O i l  I ’ uhy < L /' 1 ) e w <.i d<•

i . V eeroma 

lucrici; I 'U l i  seasons, 

k t I ss bn inr lu s t
I  '

and sem nd sei.,,ns respective ly . I um Iriui.-d gi-nonpe^ teiord.-d low I'SS 

5inre rnnrp rlry m a ile r  was par 1 11 mm-d into insoluble solids (Stevens el a].,

1977).

Tota l solids ranged from 4.499, to 8.0 Vk and 4.7 O, to 8.3QT. m 

f irs t  and second seasons resprr live ly . However, seasonal d iffe rence in 

to ta l solids was reported by Mohr (1987). IIW 208 P recorded maximum 

t i l  S lids ( 8  30Tn) followed by Ohio 8179 (7.879.) and Vrerom n (7.79T.).

Varia tions in the solids content in d ifferen t parts of the fru it which was 

higher in the pericarp  than in the lo ru lar tissue were reported (D avies and

K e i n p t o n ,  197 5! Zhou a n d  Xu. I W i ) .
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HU 208 F  recorded the maximum (S [ = 1.2156 and S 2 = 1.28%) 
insoluble solids. Insoluble solids appeared to be cu ltivar dependent and this 

explained the low variations in insoluble solids between seasons (Mohr,

1987). Total solidsrinsoluble solids ratio ranged from 6.06 (H 722) to 16.16 
(E C  50366-1-1). Goose and Binstead (1973) opined that a ratio not 

exceeding 8:1 of total solids to insoluble solids gave a product of 

satisfacto ry  consistency. The low ratio observed (6.06) can be 

s u b s ta n t ia t e d  by the m ore  dry m atter being partitioned into cell wall 
c o m p o n e n ts  in the f i rm  fruited cultivars (S teven s  et al., 1977).

T h e  re d u c in g  sugar co n te n t  ranged  from  2.28% to 4 .55% w i th  the

h ig h e s t  in L a b o ru th a  (4 .4 7 % )  and E C  128965 (4 .55% ) during f i r s t  and second

seas.in- re p . . t i s e l y .  The low reduc ing  sugar co n te n t  in P ro cesso r  40, 

S t  8 7. '-t M . V. -lung and 11C 28 can  be exp la ined  by the m ore  so lub le

so l id ,  ifi tl I .i than in the p e r ic a rp  ( B r e c h t  et a 1., 1976) and reduced

lo » u l j r  ti ■ i i1 -iriu f ru i ts  re su lt in g  in a red u c t io n  in red uc ing  sugar.

S t e ' c m ,  • i ; 7 ‘d d , f o u n d  that in f i rm  f ru i ted  c u l t iv a r s  m ore  dry m a t te r

i,. i i i . i . ui >oIuh11 M ' l id i  .tl the expense of reduc ing  sugars.w a • | ' ■ a m

i l l  I t l l l y  i ' l l . 1 I V '  I • C .

| I  r<*( orded the highest arid ity . The range  in 

h o rn  0.281, lo 0 .74% . Mostly  the geno types  w h ich  

|-l d , j  | ^ | , - i r  u p  111 ii I , ness possessed low a c id i t y  (V e e k in g - S ( 0 .28%  and  

s r> j , ( 0 p,,, y t / - 0.201. and S^ 0 .34% , St 87 - -  0.30%

J d  S , 0. )■,.». and IM 28 - S ,  0 .30% and S , 0 .34% ).  The  lo cu la r

l|SSU(. "  | n . |11Iir(. (|f „ | „  and I he redii. e,l lo. ulai a rea  in f i rm  f ru i te d

r f * (111 ( 11 m i ) in i. • ( i d i [ v ol ( i n n  ( n u t s  ( l^ rc rh t  c Q1.«r  11111 v . ir •• r »*■ *111fed in a 

1976; S t e v e n s  cj. a h .  197/).

Th- (|(| ()f fru,t ranged from 3.84 to 4.82. Though there was

decrease in pH rorrespondmg to increase in acid ity, the magnitude of

reduction varied w .lh  genotypes. This ran  he substantiated by the
varia tion  in phosphate butters in genotypes whirl, increase the pH but the

titrab le  a r id ity  was not changed (Paulson and Stevens, I9 M ).



HW 208 F  ( S { = 34.84% and S2 = 33.66%), H 722 (S 1 = 33.58%

2  32.40%) and St 87 (S j = 33.42% and S 2 = 32.14%) recorded high
ent of pulp. The genotypes which had more pulp content were firm  

fru ited  having high pericarp thickness, low loruled and elongate in shape.

I ’11*!’ 1 ‘ *nu m  i .m g i il I rn m  14.31% to 33.66%. Th is  v a r ia t io n  can  be

t x p L u i K i l  In  the ill11ereiu es in f irm ness ,  to ta l  solids, so luble solids and

in so lu b le  so lids . T he  geno types  w h ich  had high pulp c o n te n t  and inso lub le

so l ids  sh o w e d  high c o n s is te n c y  a lso . Th is  is in c o n fo rm i t y  w ith  S te ven s  

and  P a u ls o n  (1976) w ho  obse rved  tha t  the f i rm  f ru i te d  c u l t i v a r s  w h ich  had

h 'gh  m "d u ld e  solids re su lted  m high co n s is ten cy .  The  p resence  of 1 hp1

g ene  i an a lso  e n h a n c e  the c o n s is te n cy  (S a y a in a  and T ig c h e la a r ,  1985). Most  

of the t r a i l s  show ed  u n i fo rm  r ipen ing  also ( P l a t e  II I) .

I s . c j j / . i , .  c o n te n t  ranged  from  2.31 mg to 6.62 m g / 100 g. 

O h io  5 129 0 . 9  rug/100 g) and E  6203 (6.62 mg/100 g) w e re  the  high

I y Coperie  gei, ’ y ,j e. in f i rs t  and second seasons, r e s p e c t iv e ly .  The  observed

ra n g e  i- m 1 s i i o r m i t y  w i th  the repo rts  of M a d a iah  et a l.  (19S6), 

S e t t y  c t  ,d. '1/5.7) and h a ja j  c j  a j. (1988).

The f ‘ r t ro tene  c o n te n t  ranged  f ro m  204.03 jug to 5S0.37 pg/100 g. 

S t  v / , ,,r 1 the low es t  (\ c a ro te n e  (204.03 ug/100 g) in the f i rs t

[ | , , .g h  not the l o w e s t ,  O h i o  832  ( 5 ,  - 2 2 3 .6 0  j i g / 1 0 0  g a n d

S 2 / 1 . 4  7 j i g / 1 00  g a n d  R u b y v e e  ( 5 ,  - 140.4  ̂ ig /10 0  g a n d

s 2 1 . 1  / n y l \ ( , I ,  >•) w h i t  11 p o s s e s s  ' o g '  ' r,“ " e  s h o w e d  l o w  c o n t e n t

s u b s t a n t i a t i n g  that » r i m s o n  ( o g ‘ ) g e n e  c o n d i t i o n e d  a n  i n c r e a s e  in  r a t i o  o f  

l y r o p c n e  to  /* < w i m r  r e s u l t . u g  in  b r i g h t e r  r e d  c o l o u r .  T h e  o b s e r v e d

.u l i r r l  I ro m  refine lion in |\ c a ro te n e  and co rrespond ing
c i ) liu ir * ii 11 * r{ i ** * *
m r r e a s c  in l y r n p c n e  r o n t r n t .  H igh l y ro p c n e  anil high |\ r a r o t c n c  in f ru i ts  

h a v e  in  bn v ie w e d  as the  r o m b m e d  c l f e r t  of 'hp ' and 'ogr ' genes (Sayama

and T ig r h e l a a r ,  1985).

Lti 2 0  rerorded the highest asrorb ir an d  ron len t (1,0.93 mg/100 g). 

6 , ( S  ,  1 0.65 and S j  = 10.60 mg), Ohio 8)2 ( S , = I1.<|9 mg and
s ‘ t l  l \mg, and O N I 828 ( S , • 12.67 mg and S., = 16.31 mg) had low
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Insoluble solids shn... i u .
high heritab ility  (0.93) among fru it juice

^‘8h heritab ility  observed for insoluble solids 
substantiates Stevens (1976). M oderately high heritab ility  for ac id ity

( S I 0*65 and 5^ - 0.67) and pll (5  ̂ = 0.79 and 5^ = 0.63) are in line

with Monrna and Kam .rnura (1982). Lycopene ( S , = 0.71 and S 2 = 0.88)

and caro tene  (S| = Q.gfj ancj = 0.76) showed moderately high

heritab ility  and did not agree with the moderate heritability  reported by 
Agble (1977) and Bhutani and Kalloo (1983).

2. S o m ite '  anal y ■mi for fruit shape index and quality parameters

In " 'd ic t io n  of processing tomatoes, a special mention is often 

made on p re ference  of elongated fruits with shape index >1 . Since fruit 

shape index r ,  r > - x - y  to be j u d g e d  visually, the interrelationships of quality

components, if und* rsto'id, ran in il-.e the seler lion more worthwhile. 

Posit ive assoc m* ion of fruit shape index existed with conststonry, pericarp, 

thickness, insohibh- vdids, lyropene, total .solid’., pll and IS.s.

I n s o l u b l e  sri| ids besides its strung direct el loci (0.77) influenced 

fru it s h a p e  index ship'- throng,h indirect e ffect on total solids, . onsistency.

l y r o p e n e ,  p p r i r a r , ,  t , , i . k n - s s  .,M'I |>M. M a x i , ........... .dm-.  I .‘ ( I n  , ..I i n so lu b le

Sol ids w a s  on rn n s is l r - n r y  and  In t . , I  In r ro n s o  ... . o n s is to n r ;

w . lh  e l r v a t o d  in so lu b le  so lids  w o rn  r<‘| .n r l-d  .•arbor ( S l r v o n s  and IVu ilson,  

1976; Marsh rd a l . .  1970; Y a n o v r h i r k  r i  a l . .  1970; M o h r .  1977).

Insol.,bin snliris also ...adr- n ...ajnr . nnlr.l.u, (907 ) In high
r̂, thickness (0 .35) on fruit shape index. Increased d irect e f fe c t  o f  pericarp  thickness
f r u i t s  w i t h  s h a p e  index  >1  w a s  r e p o r t e d  e a r l i e r  

p e r i c a r p  t h i c k n e s s  in f r u i t s

. c w  . R n v  et  a l . ,  1970} R o y  a n d  C h o u d h a r y ,  1972; R a o
(El-5ayed et a l., R o V -  ’

f n r r e a s e d  p e r i c a r p  t h i c k n e s s  is  a t t r i b u t e d  to m o r e  and C h o u d h a r y ,  1981). I n c r e a s e  r

contents of ascorb ic acid
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partition ing  of drv mat +
ite r  mto insoluble ce ll wall components

(Stevens e t a l., 1977) Thic
in is  is further substantiated by the observed

ind irect in fluence of np riram  a  , ,P icarp thickness (0.27) and consistency (0.34) on
insoluble solids.

The negative  d irect e ffe c t of total solids (-0.63) and lycopene
( 0.24) but its positive corre lation  (0.33 and 0.33, respective ly) w ith fru it 

shape index was m ainly due to the indirect influence of insoluble solids on 

total solids (0.62) and lycopene (0.39). The influence of gene 'lip' in

increa-iing th " consistency and lycopene substantiates the observed relation 
(Sayarna and T igchelaur, 1985).

D ir*T ’ - 1 O c t  of p|| on fruit, shape index is negative (-0.07). P»ut

the* hifcdi in MH-r ? in t |«|fn? ?_• of msohihh* Mdid'« *mi p 11 (bdH) nmdr tin*

co rre la tio n  wm-p ni I and sliapu index po-,i i.i \o This association ic-

reasonable * n •! . 11; • h ? «> > ?. 11 • • r ‘ * p i * r n • d • • \ i t < • r r f • i • ! o v. a r if h t \ in firm

fruits -1/ 1 d r i . • r  < ;r I'lhh* 1 n l i d s  h *'.'11 H' d » ’ I ‘ ‘ Ifi’J ’ above ’ !. dlR* t o the

r e d u c e d  l v  n !  , r  r* • n t  d . .  I 11 / f a  M 1 1 1 1 • ' h , l Lh  / ) .

Ar .a. r  f .. « ■ • m |.», 1 •, 1 ?. 1 v# • diM < I ' U n m  mi inn ! di.-p- md»>\

but th- r r. rr< •1 : t I . . .  Ii-g.i 11 \ "  (-0 . 14). II, I. <..11 he .111 r 11.111-d te the

fa i r |y high h-g i ' i v -  mdii'of t ml lu-iu e ol p—n i '  up I hnl . ne ' .  (-0.41),

insolubl" d l l .  f-0.V-J i nd < oiisist-ii' y (-0.74) ,»n acidit\. W \\U increased

fruit shape ind-v. th-r- r. r ban-- Inr iiicr.M-.od ■». i«li t\ but dn- lo Mtong 

influence of f i ' t - r s  mm I. as p-r». a. p tin. I.n. s .. m .-dubl- mluK and
o i <■ . c l r i v will b" low-red. Pednr-d ,u id it\  with increase inconsistent y , the a r id i ty  win

(n u t  ih .,r,n .r.a.-x r..|...rl- l »>....»'■'........     '' •,r,M

(B ro r lu  e  J l . .  I ' e ^ i  S t e v e *  -  i 1-

T h e  Inr l i e  m l-nljnr w o i  rr-rlui.-il w i l l .  m rr .M M . ,n I , m l  im lrx

, , ih e  n r e a t i v r  r o rrr- l.lt inn (-0 .11) a lltl clin-r I t l I f .  t (-0 .11 ).
a s  i n d i c a t e d  by  the n r g a u v

r,f lo ru le number w ith fru it shape index is well
N eg a tive  re lationsh ip  of ick

, „ , . -i 1966a: Hoy ct a l., 1970; Roy and Choudhary,
estab lished (E l-Sayed  et

. c ^ n d h a r v  1981). Reducing sugar and pure yield  also1972; R ao  and Choucinary?
’ relationship w ith  fru it si,apt index. The fru it firmness

showed Q negative
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pericarp thickness and reduces the lorular area and since the
ontain more reducing sugar than pericarp, the reducing sugar

content of the fruit w ill be lowered (Brecht et al., 1976). Also, the

cjbcd pericarp thickness increases the insoluble solids which again lower
the sugars (Stevens et ah, 1977). Total soluble solids do not make a

o ig m lu a n l relation with Irm t shape index (0.09) but its fa irly  good direct

c t le i i w a j mainly through the indirect influence of acid ity (0.2*r). This
< an be justified  by the important contribution of organic acids to soluble 
solids in tomato (W illiam s and Bevenue, 195*0.

i h r . c l  on the abo ve  resu lts ,  it is in fe r re d  that w hen  w e  s e le c t

tori i a toe:, based on f r u i t  shape index, the im m e d ia te  d i r e c t  e f f e c t  is on

in so lu b le  solid-,. W i th  in c reased  insolub le  solids, o ther f ru i t  q u a l i t ie s  such  

as to t a l  So lid  , co n s is te n cy ,  ly co p en e ,  pH and p e r ic a rp  th ickness  w e re

enhar.' v I, but ith red iK  ed a c id i t y ,  red uc ing  sugar and lo cu le s/ f ru i t .

'}. lj-_-nt.it w o io i ,  of p rocess ing  type (s )  based on se le c t io n  index

|;, t,i J  « r, if I 'm l ion iii'ln es V e e ro m a ,  I IW  208 F ,  Ohio  8129, S t 6*1

j r, j i j | , i > 8d2 , .e re  ' Imsen as the most ideal geno types  for p rocess ing ,

pi,,. illlt | [ | ,r w h i< h ' o n t r ib u te d  to the h ighest index va lu e  of V e e ro m a

,, , f S ' i .  In niii '-r j’,* no types  co in ing  on pur w ith  V e e ro m a  for the index  

V J |(|, t> t|r  ,i m d u rd r .ed  va lue  tor TSS  was ra th e r  low or e ve n  n e g a t iv e  as 

|(| |(|, t , ,,| ( i l , ) , ,  K J2 ( <>./’>). W ith  the im reused T SS ,  the reduc ing

s 1()1)ll.r i , w j „ ,  |, was n e g a t iv e  lo r  the o ther  s e le c te d  geno types  tu rned

to be p o s i t i v e  for V e e ro m a .  In all the s e le c te d  geno types ,  a c id i t y  showed

1 M , ^ l l l V t . v a l u e .  M a r  u lh a m  t h* least ideal lyp e  had p o s i t iv e  va lu es  on ly

for a r i d i t y  (0.*»D. pH an ‘ l "  y ,H ( l  ( 0 J 7 )  ,

i. Eva lua tion  of tornato genotypes for ketchup and paste

1. Ke t»  hup

The  k e t c h u p  p r e p a r e d  f r o m  H2 g e n o t y p e s  were  c o m p a r e d  w i th  M a g g i  

tes  |V and  V). K e t c h u p  r e c o v e r y  w a s  fo u n d  to he a f u n c t io n
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P P tent and total solids of fru it. * Genotypes with high pulp 
ron ten t and total solids recorded high recovery also (Fig.2). HW 208 F

highest recovery of ketchup (39.13%). The ultim ate ketchup yield 
whi h determ ines the usefulness of a varie ty  for ketchup making depends 

on p roductiv ity  of frtut and juice also (F ig .3). A high yielder of fru it 
*’’ lV 1 ' " h ' 1 >ll hi d I ju „  r  uu). A h igher pulp ( o n l e u l  and total solids
rather than  juice yield alone were observed in HW 208 F, the highest

yie lder of k e tc h u p  (10.95 t/ha). Even when the productivity of fru it and 

ju ic e  w e r e  h igh , if the pulp and total solids were low, the product yield 
w i l l  Ik lo w e re d  (I resli M a rk e t  9 - 9.38 t/ha and Sak th i  - 7.95 t/ha). A
pour y i e l d . r e i  ju ice ,  i r r e s p e c t iv e  of the pulp content and total solids

g a v e  o ld ,  a low k e tch u p  y ie ld  (Pu n jab  K e s a n  - 2.37 t/ha).

The  q u an tum  of w a te r  to be e va p o ra te d /u n it  q u a n t i ty  of ke tch u p  is 

an >:■ >ui ' i i  ■ in r whir 'Ii  d ec id es  the energy  re q u ire m e n t  and thus the  

i i »»t et pr : u ii. i iciio ty jjes w ith  high to ta l  solids and pulp co n te n t  

n e e d e d  I ..'-r i r e m o v a l  and con seq u en t ly  low cost for ene rgy  (Fig.**).

HW  20'* I t t i i "  in h e re n t ly  high to ta l  solids and pulp c o n te n t  req u ired

I t , .  I p , i •n i i iva l  ( I .  *1. t/l ol ke tch u p )  and the low es t  energy  cost

( P  1 t i - i ' i i u p ) .  I .v en lh o u g h  the ke tch u p  y ie ld/ha  from  II 703S and

P l l  J |  vj ,.r , . . ,n .p a ia b le  to that of I IW  208 F ,  they  requ ired  m ore  w a te r

rc-m.-val u . 8 0  and 1.8'* t/t ol k e tch u p  r e s p e c t iv e ly )  w h ich  re su lted  in

h lg h c r  c i e r g y  ' < d ( P  s. 7'*'*/- and Ks.736/- r e s p e c t iv e ly ) .  In geno types  w ith  

K)w fl)|1 , ( r i t  ,,f pulp and to ta l  solids, the- q u a n t i t y  of w a te r  to be

e v a p o r a t e d  and the r e s u l ta n t  en e rg y  cost w e re  high ( I E  21** - 2.76 t/t of  

k , l | r h u p  ,lh ,| I K . |  10',/- r. spec l i v e l y ) .  The resu lts  a rc  m a g re e m e n t  w i th  

O p e n  I ( I '*8 I )  Who c .hse ived  g re a te r  p roduct y ie ld  and less w a te r  re m o v a l

f ro m  h igh  so lids  to m a to e s .

The IS! specifies a minimum of 25% TSS and 1.20% arid ity  for
Those two quality components were higher than the 

tom ato ketchup. 1
. nrcM rilu d, in the ketchup from all the genotypes. Among 

m inimum lim it pr«- s( r 11,1 '»
consistency, colour and flavour are important since

[he q u a l i t y  far tors,

f o r m  tirade c r ite r ia  for ketchup.
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yp with high insoluble solids and total solids showed high 
consistency of ketchup also (Fig.5). Ketchup from HW 208 F and Ohio 832

h,Shcsl rons,stency (0.32). The firm  tomatoes had distinctly
g luble solids and the ratio of total/insoluble solids was below the

minimum of 8* 1 nrnnncori f « _p oposea lor a product of satisfactory consistency. Stevens
and Paulson (1976) also found that firm fruited cultivars had high alcohol

insoluble solids resulting in high viscosity and case yield. The fac t that
insoluble so lids  a re  m a in ly  a sso c ia ted  w ith  co n s is ten cy  was w e l l  es tab l ished

(G o o s e  and  B m s te a d ,  1973; M ohr,  1987; S e t t y  e t  al_., 1987).

I lie ly cu p e i ie  co n te n t  in ke tch u p  ranged  f ro m  4.94 mg to  

17.30 rug/100 g.  O h io  8 129 (17.50 m g/100 g) and S t  64 (16.62 m g / 100 g) 

had e *a ■_ pti. r ail;, h igh co n te n t  of lycopene , reaso nab ly  high ke tch up  r e c o v e r y  

and < >r i tern . s in ce  the f ru i t  y ie ld  w as  not high the ke tch u p  y ie ld/ha  was  

i<id, ii, dmri, i t/ha and 7.71 t/lia r e s p e c t iv e ly ) .

r ,  I- ren t sugars and ac ids  in the f ru i t  d e te rm in e  f la vo u r ,  in 

|.. i< i ,itj, ? ir 11 sugar, a c e t i c  ac id and sp ices a re  added, the f la vo u r

11 (. Ih< t- ad d it iv e s .  The f lavour  ra t in g  during sensory

• ; | lie ii' 1 d by the a d d i t iv e s  a lso.

W . t Ii

< . _i I 1 i : * 1

I ,  , a n d  a  .< o r h i c  ac id, though not a qua lity  com ponen t  of
I

k,*t̂  1 .1 1 1 » 1 . 1  < Kh id 'T . ih le  v a r ia t io n  and followed a trend  s im i la r  to the

  in ,  i t .  I in- M j i -J'.i C ' t .  imp lunl e x re p t  lona l ly  high |\ r a r o to n e

l , „ ,  |,,.A „  a n y .  n - ' l in in i :  -.u|',.r am i ly.-op.-no, This has to be v ie w e d

, ,| | If .ratn-n nf < n m m e n  nil ket< hup w ith  pulps of app le , p apaya ,again.a. I-** * i* *
. ,  m avert p , 11 a I o and « a i r o l ,  to in c re a se  the  bulk and red u ce

j . h g *  »nr • I ,  | u 111 * I #i •111 * • '

^ ( ( (|\aerh 1982). I lo w e v e i  this w as  not r e f l e c t e d  in the sensory

. , c .rade  I hot. hup, perhaps due to the proper b lend of
rotirrg  an<l score  o

, L p 1 1 f»r c o n s is te n cy  due to added th icken ing  agen ts  and
sugar and a r m * ,  u m u
 ..... . n ia n u fa r  tu r inR  p rocess .

Sensory evaluation ind iraled  Ibc superiority o l HW 208 F  for
I I W  208 F scored the m a x i m u m  (85.80) for Grade 1

kt?U h u p  m a n u f a c t u r e .
t in ah c o n s is te n c y  and reaso n ab le  co lo u r .  Oh io  8129

U f t t  Imp lie* atibu u i  K
/a-v w e r e  a l s o  s c o r e d  for t i r a d e  I s t a n d a rd .  T h o u g h

(8 5 .<|0 ) .mil 81 M
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be

in

the ketchup yield  was i
only moderate, these two genotypes can

considered for imDartmo k
ng Dright red colour to genotypes otherwise low i..

co lour. H 7038 H n i c  . #, , „
t/ha), St 61 (8.70 t/ha) and St 87 (8.63 t/ha) which

S  g  k e t c h u p  y ie ld  a l o n g  w i th  G r a d e  II s t a n d a r d s  a re  a l s o  g o o d

g e n o t y p e s  for  k e t c h u p  m a n u f a c t u r e .

2. Paste

T h e  p as te  p rep a red  from  16 geno types  w e re  co m p a re d  w ith  H u n t 's  

p a s te  and  inA F E D  p as te  ( P la t e s  V and V I) .  S im i la r  to ke tch up ,  the  paste

r e c o v e r y  w as  a lso  a fu n c t io n  of to ta l  solids and pulp co n te n t  ( F i g . 2),

11V, 208 1- v.i th the h ighest pulp co n ten t  and to ta l  solids re co rd ed  the

h ig h e s t  paste r e c o v e r y  (24 .75% ) fo l lo w e d  by Ohio  832 (24 .35% ) and

Ohi-> v 12 )  (24.17V.). In add it ion ,  the paste  y ie ld  depended on f r u i t  and

ju ic e  y ie ld  (F ig .  3). I IW  20S F  w ith  the h ighest ju ice  y ie ld ,  pulp

('>iit rit ar>t t tal so l id ,  re co rd ed  the m ax im u m  paste  y ie ld  (6.93 t/ha).

■sin ti •_ < • ; r i i .u lw ry  la< tors w ere  m o d e ra te ly  high St 87 and V e e ro m a  a lso

re< o r d e ’l h igh . te y ie ld  (3.85 t and 5.13 t/ha r e s p e c t iv e ly ) .  L E  214, even

h o  th i'll le ld  was 11 K»der a le s ince  the pulp co n te n t  and to ta l  solids

vV. r < 1 r 1 r !• d the low es t  paste  y ie ld  (1.76 t/ha). Oh io  8129. even

i I, [|, |i|i yie ld was m o d e ra te  her arise of high pulp co n te n t  and to ta l

.,,1 , 1  I i . is oi 1111.1 < ■ paste  y ie ld  (4.42 t/ha). In Sak th i ,  even though  the

ju|l ,. f , I I A , I.  high, the paste  y ie ld  was low (3.69 t/ha) s ince  the pulp and

tot ,| . , 1 , 1  . , ,.r . 11 1 , t .eno lype : .  w i th  high p as te/ ju ice  r a t io  ( I IW  208 F

I 0 ,23) needed  m in im u m  w a te r  to he e v a p o ra te d  (3.04 t/t of

p a s t e )  and low  ' ost (or the w a te r  r e m o v a l  ( U s . 1216.00) ( F i g . 4). L E  214

w i th  ihe ” lo w e s t  p a s t e / ,u n c  r a t io  (0.12) re su lted  m the h ighest q u a n t i t y  of 

w a t e r  l'» be e v a p o ra te d  (7.66 t/t <>( |,aste) and the h igher cost for w a te r

r e m o v a l  (R s .3 0 6 5 / t  of pas te ) .

Cenotypes with high insoluble solids and total solids showed high

consistency of paste also (F.g.5). IIW  208 P recorded the highest
/ n o n  Th is  is consistent with Marsh e l al. (1980) who observedcons is lei icy (0.81). "u s

L/J,.u„ „n  water insoluble solids and total solids andgood relationship between

consistency of paste.
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^ *y  r h a r a r t e r i s t i r s  r o n s id e r e d  fo r  se n so ry  r a t in g  o f  pa s te
w e r e  c o l o u r  a n d  a b s e n c e  n f  a  ,

o t  d e f e c t s  and  e x t r a  w e i g h t a g e  w a s  g i v e n  fo r
l o l o i u .  O h i o  S 1 29 a n d  S i  n

t> < inherently high in lyropene content yielded a
P oloured paste having reasonable consistency also. This was

re fle c ted  in the sensory rating (88.60 and 87.60 respectively). HW 208 F

the highest consistency of paste scored maximum for consistency 
(5G.tf0) and was scored Grade I paste. St 87 also scored Grade I paste and 
this had the added advantage of reasonably high yield of paste.

Ih ir i t  to rna to  paste  from  U S A  was ex cep t io n a l  in its a lm o s t  a solid  

( o i b i atern ' , , deep  red co lou r  and the h ighest sensory ra t ing .  The  N A F E D  

p as te  w h ic h  s ro re d  G ra d e  I s tandard  (86.20) had co lou r  r a t in g  less than

Ohm ■: I 2 > a i i  >t (\U.

C . Eva luation  of tomatoes for long shelf life of ketchup

I .  ' i. mg'.-. i:i physico-c h e m ie a l  com p os it ion

,,i |<eti hup during s to rage  was l igh t ly  a f f e c t e d  in a few

,p .- , b . t i e  b lar  krici k fo rm a t io n  and phase separa t ion .  The a ir

t rapp  ■ I m ins P >111e during  rap p in g  caused  the darken ing  of ke tch u p  a t  the

n ..( |. ,, .rtiMn G .  a k v . r o j  a n d  Ran g an n a ,  1976). T h e  genotypes  w h ich  showed

pr. .n, .uic c I p h i v  sep a ra t io n  h a d  m ed ium  to low insoluble solids. The

ro ,,,K , ,, | , r, . duhh- solids m ay  resu lt  in low ered  p ec t in  co n ten t  s in ce

p o l y g a l  n turo.n ide. w h n h  lo rn , the has., unit of p ec t in  a lso fo rm  the m a jo r

I in r r>11 ib!e solids (S te v e n s  and Pau lson , 1976). The low p e c t in  c o m p o n e n t  u i  in->omm<
. . j , . f..nm rrd ii ,  ed m suluh le  solids caused  reduced  c e l l

< i id I < 111 w hM 11 f1
b in d in g  and  this su b s ta n t ia te d  tin- phase sep a ra t io n  observed  (S w a m y  et_ a h ,

1 9 6  3).

A p r o g r e s s i v e  d e c r e a s e  in a rid ity  and concomitant increase in pH
bserved with advanced storage. Degradation of acid content

i explained the observed reduction. The reducing
(Bhatnagar £t al.,

intent increased slightly with advance in storage life. In a product
Sl,Rar ( ° ( w |,irh provides an a< itlir medium, the starch may he hydrolysed



F ig .6 Changes in chemical composition of ketchup during storage
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to sugars  r e s u l t in g  ,n -,n

ac id ity .  1 lie Tbb was n.s»
lianged signilicantly during storage (Table 70 &

F i g . 6). Sugars and a n d c
are major constituents of total soluble solids

(VI il l iams and Revenue - i
i ana  a red u c t io n  in ac id  co n te n t  and in c rea se

111 .................. . ' " ' B 1' 1 I ' . U i  I . m i l l , - l a .  l e d  l.> b u n g  a  k i L u n  c  in I ' S S

c o n t e n t .  T he  n o ta b le  re d u c t io n  in TSS  as observed  in V eek in g  and L E  21*#

may bv_ explained by the unbalanced reduction in acid content and increase
in redm mg sugar.

i .insistent y u as only slightly reduced during storage (Table 70 &

F ig . 6 ). Trie 1 1 r • i , tomatoes which were high in insoluble solids were good in

the ret -nii. ti : onnsr.icncy during storage. The change in consistency upto

mm ii . tl i t  i >i ago .>a 1 1 * > l '.ignil u ant. Takada (I98*i) made similar

o b j t .T - a l l  c i .. . t, s to red  tor ten months at 30"C .

I r 'ion ol Iy i open1 • among genotypes during processing of

ket< hup rang m m./fO to 'JS.SO'k. Tins variation can be explained by

tl,,. |  ̂ i , i , i ,  ! lycopdio '.luring heating and the rate of breakdown

V(jn . I , . ,r to availability  ol oxygen, temperature and intensity of

. j t, | | . j' i ■ l i en  v. a s reduced to / ( t . I 2 (Table 70 A I i g. b). The

, I , n  I.............. lie dm n ig, lo d g e  may he attributed to air in the

fm| I ,, ,,, . ; , dn- I. i m pa 1 1  the desirable bright colour of product

(M j r k o r  ., ,1.1 t - 1 . .. .. I ' 7 0 .    *129 M  <>'• * c r e  exceptional in
|.;/| H ) 1  . , , , , 1  ')tf .(,T\, respec tively). Such varietal

r c t (* n 1 1  • > f i * >» 11 1 ' ' i ' 1

 ..............  r O ' f i l . " . .    ' ' ' . c v . - l  ' '»•»-»  I S  al. (1961). The
, . , 1 , 1  v.In, h a. Is .is an antioxidanl may explain

bet l i l  I ' l '  nl mu ol i ■' "I in
,■ I . r >< • r w • observ 'd III Ohm 8120 and S i (d#.

the re len l  || III ol lye up' b'

 ̂ ( |lMi,n ,,| |\ , a io b m  dm mg p im es aiig vaned Irom 'dJ.IO'l. to

, . 1 1 , i , , omponents, |\ carotene showed maximum reduction
90.0 Vk. Among quality I | , IQ,,x  , , ,

c r  i m 70 cV F i g . 6). Sw arny  O  a l. (1901) a lso obse rved  
d u r in g  s to r a g e  ( I  able

n .he  r e t e n t io n  of h  c a ro te n e  dur ing  s to rage ,
v a r ia t io n s  in the rec [

the r e te n t io n  p e rc e n ta g e  of a sco rb ic  a c id  v a r ie d

rease in sugar content and a redurtion in

from 39

During processing,
o u t  T h i s  15 in c o n f o r m i t y  w i th  r e p o r t e d  v a r i a t i o n s  in 

5 7 %  to 7 9 .83% .  *»



TabU* 70. I 'h a iw ; ,  ,, -
r. i ' L i n i r j l  c o m p o s i t i o n  and  se n so ry  s c o r e s  o f  k e t c h u p
d u r i n g  s t o r a g e  up to  1 2  m o n th s

C o m p o n e n ts b e lo r e
s to rage

3 M A S 6 M A S 9 M A S 12 M A S

t s s  m 38.00 37.86 37.79 37.68 37.57

C o i i  ii .ten. > ( I ’l ’ T) 0.5 1 0.5 1 0.50 0.39 0.38

L y r o p e n e  ( m g / 100 g) 9.59 8.93
(92.72)

8.51
(87.10)

7.95
(81.55)

7.55
(76.12)

\  i m il l ,  ( I 2.18 2.07 1.97 1.86 1.80

pH 3.71 3.72 3.75 3.77 3.86

t' t lit iii.: * i , r 1 7.66 17.68 17.08 17.70 17.70

[\ 1 J 1 ■ L l l "  1 1 i )ri g) 827.15 087.96
(85.07)

599.22
(73.20)

515.25
(62.95)

533.28 
(53.OS)

V o  . i r l »i . i> i \ 0 0  j.’ ) 39.9 3 3 5.39 
(89.58)

31.69
(79.97)

28.37 
(71 .SO)

25.95 
(6 3.26)

St 11 || . 1 <1 1 •

I lifl I l l '  ll V 17.58 17.33 16.73 16.12 1 5.9 1

( t > 11111 r 1 8.25 17.70 17.16 10.50 1 5.72

F l . i v m  ir 1 7.77 17.52 1 7.00 10.55 1 5.50

Abseil*  e  i 11 defer I i 1 8.20 1 7.87 1 7.61 17.38 17.03

O v e r a l l  s* " r e 71.80 70.35 08.52 66.55 65.06

P a re n th e s is  in d ica te  per r e n t  r e te n t io n  

M A S  - M on ths  a f t e r  s to rage
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during processing by Pruthi et al. (1980) and Wilska-3eska et al.
(198 3). In 12 m onths  , -----

the p e r c e n t a g e  r e te n t io n  o f  a s c o r b i c  a c i d  w as
d ro p p ed  to 6 3.26 (T a b le  7n v  c  r\/u & r ig .6). Varietal variations in retention

<' r<J m r o n fo rm i t y  w ith  S w a m y  ej. jd .  (1963) and Se th i  and  

A n a n d  ( l ) o _ ) .  T he  re d u c t io n  in a sco rb ic  a c id  can  be su b s tan t ia ted  by

o x id a t io n  o f  usco rb ir  a c id  to d eh yd ro asco rb ic  a c id  w h ich  is fu r th e r  degraded

lo I "  1 v. i lh  no v i t a m in  ( a c t i v i t y  (Sh e rk a t  and Luh, 1976). The

redut t ion  in ur *d 1 1 y dur ing  s to rage  m ight h ave  a r c e l e r a t e d  loss o f co lour ,

f l a v o u r  >-1 n 1 v i t a m in  ( in the f ina l stage (L eo n a rd  _et_ aj_., 1959). The

‘ l " 1' vl* ’ Cuigo> \v<-re rap id  a l  high te m p e ra tu re  (N a rk v i ro j  and Ran g an n a ,

197t.; I 'ru in i î_ a l . , 1980) and for this reason, low te m p e ra tu re  s to rage  is

a 1 v «>» an 1 l i 1 l. hup. 11cm e, the observed  c h e m ic a l  changes  w e re  qu ite

natural in .»_'■■■ tu* t sto red  a l  room tem p e ra tu re .

i, I- , 111. i ( I« iii i f i i i i . .  i »t i c 11 ii i slent y , co lou r ,  I la\ our.

al, »•; ,  i ! • * e i f . fl overall ji'ori::. changed sigrnf icantly with genotypes

cif, ] i jr , t \ . ..t • rcij[c . Tlii'. reduction is reasonable because ol the

r,., j, i. ?, l[( lM . ,, . i ..mpidfM1!.! . n. i tl i advanced storage. K wasrnewska el a_l_.

( | vj y .) 4| I , fh.it ..I gaiioh ptM change;, wil l*  h a f le e t e d  co lou r  and type

, y I | r , i , i , - - t I .i i« 11 pis mu >ui\( ed at *>! ( O  a I >le 70).

2 . M i .  r , , . r , i n .  n. ■ ' ■'<■...(• u la|'," II. l . i 'K  hll|>

H  ................... I . " I. '. i i v i ' l  ... I Ii .’ Hi, V i l . lh i  and AM H'2

5 h o u .n l  , , ,  r. I . n . T .  ■ I I I .  I I . "  ■" " I ' l V  I ' 11 ' " . " l i n p .  These sam p les
    ..ml I "W  J.ir   I .11" Mol * o i h Ii i . i v c  to ihe  R ro w th  o l

. A ,|i. i I ' l l l m .  sp. in usua l ly  seen as an a ir
| , , | i  I  I ' l l '  . .  ’I " ' 1' • '  1----------------------------- - 1

||t I , . I  dm mg, la p p in g  m the possib le  fau lty  capp ing

i 1 1m ketf hup for r o n ta m in a t io n  from  this fungus.
, l gt 11 have prodispoii

,i,l |n i |f.f| hi the spoiled  k e tch u p  was A sperg il lus  f lavus
ino m u  ro -o rg an ism

, , i ■ a i■ i 11 (o n ta m m a n t  ol hlat k popper (M a r l i n e /  and
ml -am * Hu . I>» ■' •" 1 "

1 .1 7 1 - la ierm ie a lam irez , I977; Irs leh lla , I982) there is
T ir is le n s e i i ,  \ )/> i  h

r - i h r  spo i lage  through b la c k  pepper added to ke tch up .
I s o  r h a n r e  for n i c  sp o

a n y

i>i 1 1 a 11111 c u 11 . I h«
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D . T ransfer of nrorr»cc;«„ *
background tra ,ts to a bacterial w ilt resistant genetic

I .  Com bining ab ility , gene artlon  and heterosis

T h e  r e s i s i a n t  access ions  S ak th i ,  L E  206 and L E  2 U  (P la t e s  VI &  V I I I )

w e r e  c ro s s e d  w i th  the s e le c te d  process ing  lines ( P la t e s  IX  & X ) .  The

per lo rn .a i l .  e ot the  sa l ien t  P  J hybr ids  is b r ie fed  (T a b le s  71 &  72).

H y b r id s  of S a k th i ,  L E  206 and L E  214 w ith  T H  318 reco rded  

s ig m tn  anl h e te ro b e l t io s is  and r e la t i v e  he te ros is  lo r  p lan t he igh t.

L E  21 -* T l i  318 g a ve  the h ighest per se p e r fo rm a n c e  (93.00 c m )  w h ich  is

doe C> lb..- b» t general combiners involved in the cross.

Ti ■ bn I j were kite to harvest as indicated by the positive

e , 1 1 1 . i. 1 1 ■ h* I- i o.as. Kurgan skayu and Agentova (1970) found that

heter i . i , i . rhm-ss occurred most often when both the parents were

e a r l , .  Tli i the observed lateness can be attributed to the strong

ii,l |. j. , ,, , i . p ann t  i w I i k I i w ire  late. In concurrence with the

(>h .' r v • ■ I 1 :t. r . Hewitt ai id Stevens (1979) also reported delayed maturity

,n |,. |., | | ,, | !  21 h >. Ohio 8129 (-3. had maximum negative sea effect

gll( 1 1 ... .r p. r lo rm am e  ( 1 0 ! ) . 2 0  days) was not the highest.

\ ( * M i l l / g , i , . ( ,,ti< hybrid  for In i i t s / p k m l  was Sak th i  \ T i l  318

(9.8 3 k P H )  and this showed si gm 11< an t p o s it iv e  sea of l e d  a lso. The

h| t r j ,, r f , ,r n ion' e (32.00) re su lted  Im i . i  the in v o lv e m e n t  of good

, | I )V ,. I I  201. v l i e ' l l  Mai ke t 9 w h ich  showed
^<.‘ 11* I .1 | i M l  I 11J I I H  r  > I I I

» <• <-.i11 if (I I r m i l  p n n r  x p i lo t  < o m h i n i T S .S ig n . In  an I p o s i t iv e  sc  a, k  su in  I I

M c t e r o t K  hybrids for l n . i l  yield/planl w e re  Sakthi x T i l  318
. s L ih. X F re sh  M a rk e t  9 ( I  155.h 7 g). The in c reased  y ie ld  

(1280.3/* g) and  Sak tin *
■ i r „ k  ... IV be- due to the high y ie ld in g  p a ren ts  s e le c te d  for in th ese  tw o  h yb r id s  m ay

c„ o o p , t r ( | by C o u r t n e y  and  P e i r c e  (1979). T he  la te n e s s  of
h y b r i d i s a t i o n  a s  s i gg

9 and TH 318 can also be a reason for heterosis as
narenls Fresh M a rk e t
y  , i v t r o v a  (1979). P a r e n t s  w i th  h ig h  j u t  se
o b s e r v e d  by P o p o v a  and

i TH 318 Fresh Market 9, HW 208 F) were good
perform ance (Sakth i, *
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Table 71.
tomatQ1'0 hybrids identified by a Line x Tester analysis in

t'h a r jc te rs Number of 
re lative ly 
heterotir 
hybrids

Number of 
heterobeltiotir 

hybrids

FJ lunt height 3 (3) 3 (3)

Friii u/plan t 1 (1) -

F ru it > iel(j/plarit 2 (2) 2 (0)

Av<rag> trmt a i ight 3 (2) -

L 01 ill ■ ‘ l r * i i ! S (7) 2 (2)

I'i r i> i r 1 1 tin. i i - 7 (3) -

S ti 'T it/ lit'-* , 12 (3) 1 (0)

Im l .i I I 1 3 (3) 2 (0)

T'iS 10 (3) 3 (1)

r. >i 11 i i i l r» (10) 13 (S)

Ins<>hil»l' '11 I ■ h (1) -

Rt'ilui n U', .ugnr 0 (3) 7 (1)

10 (0)
A  i i • 111 \

1 • (')) 3 (3)
i »mi ■ i • 11 i" 'i

l r. (10) 12 (0)
Ly< op« ne

11 ( 3) 3 (0)
A m orlin ai ul

___________________________________ __________

Parenthesis m d i r a t e  n u m b e r  of  s i g m l i r a n t  h c t e r o t i r  h y b r id s
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Tabic 71 . Perform ance of «^i, . .
c ot c l i e n t  I- h yb r id s

C haracters Hybrids
Per se 
perfor
mance

Sea
effect

Hetero
beltiosis

( % )

Re la tive
heterosis

{ % )

Plant height (rrn) L E  214 x TH 318 93.00 2.25 9.93 14.39
Days to liar vest LE  206 x St 64 1 0 0 . 0 0 0.47 7.30 3.09
Fruits/plant Sakthi x Til 318 32.40 6.16 -5.26 9.83
Ylekl/plant (g) Sakthi x Til 318 1280.34 178.06 7.04 13.24

Sakthi x Fresh Market 9 1 1 55.47 7 1.12 8.48 9.20
Average trai t Sak tin x Fresh Market 9 70.97 13.54 -19.70 18.73
weight (g)

Sakthi x IIW 208 F 55.62 3.07 -19.55 10.90

L.m iil> ./11 • u I I I 206 x Ohio 8 129 5.00 0.33 55.56 78.57

Pericarp ! k 2 0 6  x S t 6  4 6.29 -0.13 -3.23 10.40
till! kl H * ' 1 J

S tur i, ■ lif l L 206 x Ohio 8129 22.80 0.61 -20.28 3.17

liii. • i i : i i ,1 thi x IIW 208 1 8 5.60 0.36 - 3.51

Tss ( ) i 1 206 Si 64 7.00 0.9 5 21.95 32.S3

T o hi 1 h i  f i 1 tl.i x IIW 208 1 9.18 0.14 1 1.9 5 28.7 5

1.1 hi I l l  3 18 8.57 0.50 28.49 34.64

Ins<»11 il < k S ,l M,i x IIW 208 1 0.9 1 0.07 -27.78 1 . 1  1

sol id • I )

Reihi' mg 1 [ //>!, . ( )h11 • 8 1 29 3.9 2 0.05 19.88 2 0 . 6 2

sugar ( ) I [ 206 •. Si 64 3.74 0.05 14.37 18.92

A » 1 d 1 1 \ ( ) Sail,. . I l l  ’ 18 O. V 0.0 1 2 -10.34 2.97

pH Sakthi x IIW 208 1 3.9 5 0.04 -8.99 -5.95

( onsi.ii n< \ 
|

Sal Ihl x M VI 208 | 0 . 31 0.0 1 1 -6.06 14.81

1 | 206 x Ohm 8 129 

|_E 206 x St 64

1 1 . 6 6 1.4 1 78.02 107.29
Lyropont- 
(mg/100 g) 1 1.38 1.31 78.09 105.23

Ascorbn acirl L E  2 H* x Ercsh Market 9 31.59 2.72 -18.75 -2.95

(mg/ 100 g) Sakthi x HW 208 E 26.56 0.21 10.39 14.90
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g e n e r a l  c o m b i n e r s  a l s o .  T h P h, u ^
"yonds which showed significant positive sea

e ffe c ts , Sakthi x T il t i s  .
and Sakthi x Fresh Market 9 resulted from

good x good general combiners whereas LE  206 x St 64 and L E  206 x
Ohm XI.-hi resul,i*d , rom poor x |Hmr rombm(Ts

S ig n i f i c a n t  r e l a t i v e  h e te ro s is  for a v e ra g e  f ru i t  w e ig h t  was observed

in S a k th i  x F r e s h  M a rk e t  9 and Sak th i  x H W  208 F  (18.73 and 10.90% 

rcspe* U v l  ly ) .  T he  in c rea sed  I ru i t  w e ig h t  observed  in the hybrids  w e re  in 

a g r e e m e n t  w i t h  La rso n  and C u r r e n c e  (1944) who rep o r ted  la rge r  f r u i t  s ize

f ro m  those  inb red  lines hav ing  la rger  f ru i t .  A lso , ag reed  w i th  the

in t e r m e d i a t e  i r u i t  s ize  b e tw e e n  paren ts  rep o r ted  by Tes i e t  a h ,  1970;

K a u l  e t  a l . . 19/2 and C o n t i ,  1974. Sak th i  x F re sh  M a rk e t  9 w as  the  best  

h y b r id  v. I ni h had the h ighest per se p e r fo rm a n c e  (70.97 g), high sea e f f e c t  

( n . s v )  arid the p a ren ts  w e re  good gene ra l  com b ine rs  a lso. T ak in g  into  

a i * i n ii ■ L h I' r i- a n d  p e r se  p r  l o n iu iK  e Sak th i x IIW 208 F  was a b e t te r

c i m ih li  i i I I ■; it i I. l l l i  low a o I I e< t .

' l i e  ic . , .r ids p roduced  fru its  w ith  round shape as in d ica ted  by the  

m ,| ... v a in  i 10.86 to 0.92). The fe m a le  paren ts  in vo lved  in the cross

lt.,1 | , ,uu I h u i i .  <0.79 in 0.89) and m a l e  paren ts  o va te  fru its  (1.03 to 1.22).

I , )( , ,  l lh , l(1 m L, pi e e  m e n  l w i th  R an and C houdhary  (1981) who observed

, 1  ( j (ii p.. m l, I m e d i a t e  m Iru i t  shape when round and pear shaped

v a r  le i iex l i r e  , r i • d.

I | /(>u * o i , , , ,  8129 and I I  214 x St 64 had s ig n i f ic a n t

I , ,||,.../f, in i ( V j , 66'6 and 6 .67% r e s p e c t iv e ly ) .  F i v e
I u • 11 r i * l h 1 1 1 1 >' i •> 1
h y h n d s  b u r n e d   ............ ' m e r o s . s ulso. 1 l e l c r o b e l l io s . s  and

r ,• 1,-ir i i le s/ fru it  w e re  rep o r ted  e a r l i e r  (Anbu  e t a l . ,  1976).r e l a t i v e  h e te ro s is  M r  i o m i i i s / "  ------
, unod co m b in e r  for lo cu le s / f ru i t .  L E  206 x O h io  8129

N o  p a re n t  w as  a ^
w h .c h  had  .h e  h , * h e , .  s ra  (0.33) re su lted  (rorn poor x poor r o m b m c n .

I h hr ids had in< reased  p e r ic a rp  th ickness  (4.68 m m  to 6.29 m m )

n ir „ n i ,  (3.92 mm to 4.89 rnm). Hybrids of Sakthi,
than the fem ale parent

r- on, 1 1 h St 64 showed significant re la tive  heterosis. This
LF  206 and L E  w,lM

to Rao and Choudhary (1981) who reportedobservation corresponded
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a p p r e c i a b l e
Ic sh  t h ic k n e s s  w h en  the se c o n d  p a re n t  w as  f i r m

fru ited . L E  206 x St Ati k a .
°4 had  the h i g h e s t  per  se p e r f o r m a n c e  (6.29 m m )

w h i c h  r e s u l t e d  f r o m  „
g o o d  g e n e r a l  c o m b in e r s  i n v o lv e d  in the  c ro s s .  T h e

n o t  5 l8 n i l i c a n t  i n d i c a t in g  th a t  g o o d  g e n e ra l  c o m b in e r s  need  

n o t  g i v e  h i g h  a e f f e c t .

T h e  F j  h y b r id s ,  i r r e s p e c t i v e  o f  the c r a c k i n g  re sp on se  o f  the  p a re n t s

did ru>L i rat k a t  a l l .

I ly hr ids o l  S a k t lu ,  L E  206 and L E  214 w ith  F re sh  M a rk e t  9 showed  

s ig n i f i c a n t  r e l a t i v e  h e te ro s is  for s to rage  l i fe  and is in c o n fo rm it y  w ith  

l o n e ,  -m I M i l l e t  (1984) who observed  the hybrid  f ru i ts  to  h a ve  good she lf  

h i e .  \ i • ng ! I hybr ids ,  L E  206 x Oh io  8129 showed the h ighest s to rage  

l i f e  (22 .80 ).  I ii: the pa ren ts  in vo lved  in the cross w e re  good co m b in e rs

hu t  tl i t v. as not s ig n i f ic a n t  for s to rage  l i fe .

- .1 r i 

IIU  , I

1 I i_l1 I tl'' I I * 

(' i ) f I * I ) 11 l F It 'l l

IV, 20 8 I-', Sal. tin x F re sh  M a rk e t  9 and L E  214 x

i gni I k an t  r e l a t i v e  he te ros is  for ju ice  y ie ld .  H\V 20S F

t se p e r fo rm a n c e  (82 .60% ).  H U  208 F  was a good

r a .d ie t  l (0.16) w as  not s ig n i f ic a n t .

St 64 was the best hybrid  for T SS  co n te n t  (7 .00% ).

I[(,| r e l a t i v e  htderusi:. and sea e l i c i t s  w e re  s ig n i f ic a n t  for

l l m  ) | r| | A I t h e  pa ren ts  w e re  good genera l  co m b in e rs .  S ak th i  x

n s  ihi| | f  * I resh M a rk e t  9 a lso showed s ig n i f ic a n t  r e l a t i v e

I I .  /.'if- 
e  h  t  .| ,e 111  • a .

Maximum rn
im b c r  of hyhr ids, e x p re s se d  s i g n i f i c a n t  h c l e r o b e l t i o s i s

...............Vl he lei t< as (14 N os . )  lor  to ta l  so l id s .  S a k t lu  x
(S  N . l . )  and  i e l a l i  vt
IIV, 2„ s  I h a d  ll.o n.axii.ii i... to ta l  sol,, Is (9.18%) ( P l a t e  X I ) .  Th.s  hybr td

i n v o l v e d  g o o d  X g o o d  r o m , o n e r s .  T he  s r o  . H e r ,  t h o u g h  po s t t .ve  w a s  no ,

Xu. h.c h e s t  heterobclt ios i s ,  r e l a t i v e  h e t e r o s i s  a n d  h igh  sea  w ere  
S i g n i f i c a n t .  1 he m g  

R , t i i  118 T he  o b s e r v a t i o n s  a re  in a g r e e m e n t  w i th
e x p r e s s e d  by S a k l h i  x

. m m )  Who o b s e r v e d  heleros.s for f ru i l  d ry  m a i l e r .  T he  
V I I I  I V  e l  a I. ' 1 ' • * '

e ffe c t was shown by LE  206 x 5>t 64. 
highest sea effet i



Increased insoluble snhHc. , sonds more than the female parents were
observed in hybrids. LF 7\u

1 ̂  x Fresh Market 9 expressed significant
re la t iv e  heterosis. Thp h, u

ignest per se performance (0.91%) was shown by
Sakthi x HW 208 F Thr> h u

e nybrid showed significant sea e ffect which may
be due  to the  best  c o m b in e r  H\V 208 F .

S e v e n  hyb r id s  ex ceed ed  the b e t te r  paren t  o f  w h ich  L E  206 x

O h io  8 1 _ )  only show ed  s ig n i f ic a n t  h e te ro b e lt io s is  for reduc ing  sugar.

S ig n i f i c a n t  r e l a t i v e  h e te ro s is  was expressed by L E  206 x S t  Gk, L E  206 x

O h io  8129, and I E  2 U  x Oh io  8129. S te ven s  (1979) and S c o t t  (1984)

r e p o r t e d  h ig h e r  le ve ls  of reduc ing  sugar in the hybrids. The  best

c o r 1 11>111a 1 1 ' ■ ri t r red u c in g  sugar was L E  206 x Ohio  8129 w h ich  had the

h ig h e s t  p • • r   p e r lo rn id iK  e (3 .92% ),  h e te ro b e lt io s is  and r e l a t i v e  he te ros is .

O h io  8 12 t v a the Les t  co m b in e r .  Second  b e t te r  hybrid  was L E  206 x

S t  o'. ( i ;i P u l i  St  6 '• was a good com b ine r .

[ ■ ri ex ce e d e d  the mid paren t in ac id ity  but the h e t e r o t i r

e i f e ,  t i p n i l u a i i l .  The hybrid ', w e re  m a in ly  in te rm e d ia te  b e tw ee n

[I,, j l i r  n | ,, i i n y  as r '-ported by Lu kyan en ko  and Lu kyan en ko  (1986).

Sal* tin 111 ‘ I had m a x im u m  a c id i t y  (0 .52% ).  Though both the paren ts

,n,. rs, . 'a  ef fect  was nut significant and negative.W i f e  gi  i I • •ilil

We s u i t i n g  from  in c reased  a n d  co n te n t ,  the hybrids had low pH,

, , .* , n |s. S im i la r  obse rva t ions  were' m ade by Stevens (1979)co1111>..m'*\ I «» * • • - r  ir
I / 1 .1W 1 s.iT tin X I IW  208 I had the m ax im u m  pH ( 3 .91)). 

a n d  < o n 1 1 ' t a l.  « l '  v.j. l a i . u u

I I W  2 OS I w u .  the l« .1 co m b in e r .

A l l  the h y b r id s  h a d  h igher  < u n s i s t cn r  y than  Ih c  f e m a le  p a r e n t s

„  1, 1,/ v The hybrids  of S ak th i ,  L E  206 and L E  2 14
w in . h we..-  h .w   ..........

„ h f r e s h  M a r k e t  ‘I show ed  s . g n i l t r a n t l y  p o s . t . v c  h e te ro b e l t .o s . s .  N .ne  out

Of  I ,  r r o s s e s  s h o w e d  s .g n . f . r a n t  r e l a t i v e  h e t e ro s . s  a lso .  S a k t h i  * H W  208 F
. D(.r sc  p e r f o r m a n c e  (0.31) had  one  p a re n t

w h i c h  s h o w e d  the n i g  i—

(||W  m  J5 pond  ......... ..  SIRn l, lr a n l. lhC

lu p in - . I   ...........  ,,W,r" 1,
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8 st estim ate of heterobeltiosis and re lative  heterosis were
observed for lyropene in r** * In four, out of six crosses involving St 6*# and
Ohio 8129 as malp

parents, significantly higher heterobeltiosis was
o b s e r v e d .  LE  ? r iA  x. c. /x St 60 (1 1.38 mg/100 g) and LE  206 x Ohio 8129
( 1 1 .6 6  Mi l ’ / 100 i>) i • Y n r  i • « I' ss‘‘r| maximum lieterobcltiosis and relative heterosis 

pe Lively (1 lates X II 4 X 111). These hybrids resulted from the good
general combiners and had high sea effects also.

r h i c e  h> h r  ids  S u k t h i  \ St  6 0 , S a k t h i  x I 1W  208  F  a n d  L E  206  x

S t  60  s h o w e d  s i g n i f i c a n t  r e l a t i v e  h e t e r o s i s  f o r  a s c o r b i c  a c i d .  T h i s  is  in

a g r e e m e n t  w i t h  V i e n c h u  T h i  N g o e  a n d  S t e i n  ( 1 9 8 3 ). T h o u g h  h e t e r o s i s

•-'Ifei t v. a • n*’g a t i \ e ,  L E  210 x  F r e s h  M a r k e t  9 s h o w e d  t h e  h i g h e s t  p e r  se

p e r t  >r 1 n a m  i M l .  ) l) v ) .  I I W  208 I w a s  t h e  b e s t  c o m b i n e r  f o r  a s c o r b i c  a c i d

folli.w- I L'. ! L 21'*.

V l l i i  i g e n e  a c t i o n  p r e d o m i n a t e d  fo r  p l a n t  h e i g h t ,  d a y s  t o

11 i r . t.  i I d : ' ,  p e r i c a r p  t h i c k n e s s ,  t o t a l  s o l i d s ,  l y c o p e n e ,  a s c o r b i c

a, i 1. p i t ' "  a l e d m i n g  s u g a r ,  c o n s i s t e n c y ,  s h a p e  i n d e x ,  a c i d i t y  a n d  p H .

a 11 p ,  , a  if n r s  h a d  t a i r l y  h i g h  h e r i t a b i h t y  a l s o .  S i g n i f i c a n t

a d v a i a e i n ' - r d  . n l d  I e • a c h i e v e d  b y  s e l e c t i o n  in t h e  i m p r o v e m e n t  of  t h e s e

, I , ,, ,, |, r ... ‘ . . .n a d d i t i v e  g e n e  a c t i o n  w a s  o b s e r v e d  f o r  1 ru i  t s / p l a n t ,

y M d d / p l  . h t ,  a v o r a g o  I r m  I w e i g h t ,  l o e u l c s / f  m i  t , T S S  a n d  i n s o l u b l e  s o l i d s

( T  l l i U . / u  s u n  e  a d d i t i v e  a n d  n o n - a d d i t i v e  g e n e t i c  v a r i a n c e s  w e r e

b ‘ e r  vcm I l o r  lh» c h a r a c t e r s  s t u d i e d ,  b i p a r e n t . i l  a p p r o a c h  a n d  r e c u r r e n t

I 1||(  ( (|) |() nt  111 / c  d in  oi d e r  to  e x p l o i t  b o t h  g e n e  a c t i o n s

4 IM I> l l l J I K ' . i ' l - . I V  ( V l r d e l w . l l a  Ml J l -  1 V S I> .

2 . fiva l.M lK .n  or r ,  liylTirli. lor C  M I,,,,, ami paste

II,gh solids and increased rolonr of the hybrids were reflected  in

, , r,.rn v crv and rolonr of the produrt. Sakthi x IIW  208 Fihe prouiic i rcr uvu  y
   rcrovery of kefrhup ChO. 33%) followed by L E  20b x

Tim iirdcu tlK' Hlfji'
r  or\( LE  206 x Ohio 8129 and Sakthi x Ohio 8129.

St 6'* Sakthi x I E  2(*t3, l l
, |KI<| maximum consistency (0.08). All these

•Huh tin ' MW 2 0  8  i -
, for t i r a d e  II s t a n d a rd s ,

h y b r i d s  sc o r e d  lo r



Table 73. Components of gene action for yield components, fru it bnd
juice characteristics

C haracte rs Gene action

P lan t height 

D ays U> harvest 

Fru its/p lant 

F ru it yield/plant 

A verage fruit weight 

1 rui t Heipc in Je\

L or nl /fruit 

1  * . 1  i < -l r |. f I i 

S t ,-rage III '

1 n i ( «• y i 'ld  

T s s

T o t a l  » did • 

lnsi >lul»T ■ ■ i' *1 ,fl 1 

P i  l i m i n g .  •' >g ,r 

A ' i«11tv

pH

I'lin s is ti a*1 V

Lyropene 

Ascorb ic acid

Additive

A d d i t i v e

N o n - a d d i t i v e

N o n - a d d i t i v e

N o n - a d d i t i v e

Additive

N o n - a d d i t i v e

Additive

A d d i t i v e

Additive

Non-addi tive

Additive

Non-addi l ive

Additive

Addi live

A d d i t i v e

Additive

A d d i t i v e

A d d i t i v e
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For
t-iv ru* \ ^ a,SO» Sakthi x HW 208 F had the maximum recovery

followed by L E  206 x Ohio 8129 and LE  206 x St 64. L E  206 x
Ohio 8129 produced paste with deep red colour followed by L E  206 x

Sakthi x Ohio 8129. All these hybrids scored for Grade II
p a s te .

S u i t a b i l i t y  of I- | hybrids for w ho le  f ru i t  cann ing  w e re  ind ica ted

e a r l i e r  by R a o  arid C h o u d h a ry  (1981). I t  is to be noted  here  th a t

G r a d i  II s tan d a rd s  a t t a in e d  by these hybrids is from  a g e n e t ic  background

u lu 1 1  Hie f e m a le  p a ren ts  have  poor proc essing a t t r ib u te s .

3. E v a lu a t i o n  for b a c t e r ia l  w i l t  r e s is tan ce

>>,t- 1 ' to m a to  geno types  w e re  h igh ly  suscep t ib le  to w i l t  and the

f | i ', err I • i • • 11r suscep t ib le  geno types  w ith  Sak th i  and tw o  suscep t ib le

gen t / e - j  . i'.!, |_E 206 were; a lso h igh ly  suscep t ib le .  The resu lts  showed

th a t  r*• ) l : in Sak th i  is m onogen ic  and re cess ive  w hereas  in L E  206 it

i h, ni' uppkm e n tu ry  gene in te ra c t io n .  The re c e s s iv e  type of

g.-rn- .i1 n  *.<»r111 ' a ro l in a  soun ids) of b a c te r ia l  w i l t  re s is tan ce  was

j | , (J r-.-p rr ! by S ingh (1961). S re e la th ak u rn a ry  (1983) reported  a

, ..mpliin- nl .. uni hypostat ic  type of d igen ic  re ce ss iv e  gene sys tem

n . |[i( l . tiir i, \11 icsisti i i ic  e. A V W H C  ( | 9 7 y) repo r ted  th a t  re s is tan ce  to

bar P r ia l  w i l t  was c o n t ro l le d  by m u lt ip le  re c e s s iv e  genes a c t in g  a d d i t i v e ly .

T w o  in |opende*nt gem- sys tem  lor w i l l  resistance ', a m u lt ip le  re ce ss iv e  and  

d o m in a n t  " . r e  a lso  obse rved  (T .koo et a l. ,  1983).

r ,-sisturit p lan ts  in I ,, seg rega t ion  was obse rved  for u n ifo rm

ripening, fruit s . / e ,  s h a p e  and c o l o u r .  The Ic / s  were crack resistant also.
I ■ .mcf.wants were se le c te d  for further improvement

Prom ising I 2  ̂ h
. , v V i a c reported by Opena et al. (1986) it is reasonable(P la tes  X IV  <y Avy. i

.1 . r\ r> irIv G e n e r a t io n s  of hybrid progenies, selections shouldto suggest Hrat m *
be ro n ren tra ied  on highly heritable quality mails and selection for w .lt

i ,i h„  deferred to the stage when genetic m aterials have
resistance should nt

l , |K. status. In the segregating generations from a
reached fam ily 1

Dure line selection can be adopted to improve the 
reress ive  gene system, p

quality traits.
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T o

up, the major findings are that the processing tomatoes
from  freshm arket types w ith respect to their shape having

R solids, insoluble solids, pulp content, consistency and lycopcne.
5 . eening tom ato genotypes for tomato products projected the su itab ility of

the v a r ie ty  HW  208 F  for ketchup and Ohio 8129 and St 64 for paste

m aking. The developm ent of F   ̂ hybrids with bacteria l w ilt resistant 

.Sakthi and L E  206 and selected processing types e lic ited  increased fru it

q ua lity  in terms of uniform ripening, high lycopcne and solids and

res is tance  to crack ing. The recessive nature of w ilt resistance in Sakthi

and L E  206 makes it impossible to develop im m ediately F   ̂ hybrids 

com bining b o th  w ilt resistance and processing quality. Identification of

dom inant s o u rc e s  of w ilt resistance w ill be an e ffe c tive  and a lte rnative  

a p p r o a c h .  H o w e v e r ,  the isolation of b a c te r ia l  w ilt resistant s e g rcg a n ts  in

F h a v in g  u n i fo rm  ripening, good reel co lou r  and c r a c k  resistance forebode

w e l l  to i v d a t '  boltm- types  m the a d v a n c e d  g e n e ra t io n s .  Uackcross 

breeding is u r iM lm r  fu tu re  lino of w o rk  to nu o rp o ra to  processing qualities

into w ilt  r e s i s t a n t  so u rce s .  T e ch n o lo g y  d e v e lo p m e n t  lor paste m anufacture 

should !>'■ c o n s i d ' T e d  for improvement of p roduct q u a l i t v .



Summary



SUM M ARY

Th e investigations on evaluation for processing characteristics in 
tom ato and the ir expression in a bacterial w ilt resistant genetic background 
were carried  out during September 1986 to January 1990 at College of 
H o rticu ltu re , Vellanikkara. Sixty four tomato accessions were evaluated for 

processing tra its  leading to high case yield, quality and shelf life of 

products - ketchup and paste. The selected processing genotypes were

crossed w ith  'Sakth i' and two other resistant lines to develop processing 

lines possessing resistance to bacterial w ilt. Parental combinations which 
resulted in heterotic F j  hybrids for different character(s) were identified

and type(s) of gene action governing processing traits were studied. The 
genetic b_r ■ , if resistance to bacterial w ilt were studied and the

promising F gregants were selected for further improvement.

FI a I > j tion of the tomato genotypes revealed considerable variations 

in rnorpholc.gr a I and qualitative characters. AC 23S and Pusa Early  Dwarf 
were the e ir lie s t  genotypes during 1st and 2nd seasons (91.20 and 87.40 
days respec tive ly ). In terms of economic earliness, LE  206 was top 
ranking (1.34). Sioux produced the biggest fruits (101.83 g) but the fruits
were a fewer in number (5.70). AC 142 having small fruits had the 
maximum number of fruits (55.70). Fru it shape index was the highest 
(1 95) for Veepirk characterised by long oval fruits and the lowest (0.71) 

for A C  2 301 having an oblate shape. Thirty nine genotypes had fruits 

w ith  elongate shape with shape index >1. Fruits with elongate shape had

a few er locules (range 2.0 to 4.9) and high pericarp thickness (4.16 mm to 
7 52 mm) whereas round fruits had more locules (2.8 to 6.3) and a low

,h irKn« s  (2.77 mm to 5.93 mm) Ohio 832 had the highestp erira rp  thirKness
thir-kness (7.42 mm). H 722 (33.20 days) and St 87 (34.00 days)p erira rp  thirkness

the least p e r i s h a b l e  during the first and second seasons respectively.
nm riiircd frw iU which did not crack.Th irty  genotypes produce
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■ ■ i ■ « h‘Sh Pe r*carp thickness were firm  also. These fruits
had high to ta l solids mil

» P P content, insoluble solids and consistency. The 
a r id ity  was low and u

,e pi I was high. The TSS, reducing sugar and 
a id ity  w ere also low m these firm  fruits. HW 208 F recorded the

highest to ta l solids (8.16%), insoluble solids (1.25%), pulp content (34.25%)
an d  consistency (0.34). Ohio 8129 (6.36 mg/100 g) and E  620 3

mg/1 JO g) were the high lycopcne lines during first and second

seasons. E C  125355 was the highest yielder (1287.23 g/plant). Veeroma

had the highest TSS (6.7%) and LE  214 the highest ascorbic acid content
(40.93 mg/ 100 g).

A m o n g  the components of yield, mdev to earliness recorded

maximum variability  (grv - 7 1 . 0  (■>: pcv - 1 0 5 . 2 8 ) .  Genetic advance as %  of

mean v. a . th.e highest ( 9 8 . 8 3 )  but the heritahihtv was onlv moderate

(0.46 ). f ru i' crocking recorded maximum variability (gcv - 65.09:

pcv - '* 3 d  ' / )  a i d  }'• ■ 11e 1 1 ( a d v a n c e  a s  '• o f  u c a u  ( 1 0 ^ . 4 2 )  among fruit

r h d r y  *r i ’ f !< * . I r >|i|l;h* viIMa shov.r *1 11'( t (VJ.9S) and

pr v M ?  /  < I .! * ' • r, j ’ - r 1111 |<i1• • » 11. ir. ? • r I -I n . 111 pi) 11• i 1 1 a 1 >i h t \ ( 11. °  )̂

r f m j 11 h I - f • I v k i;’! i )' • 11' ’! I r . i • Iv. -111f • a*. C nt imvi i  (f. I .f.D w . i . ,t|.o t 'lv .r ivn l,

i l f l # ( . f m r r ' * I • 1 11 (> m v.i i 1' •»!)’.' T v ^ ' d  b ‘ i v r . * n  trint s l u p r  index and

rc.n ast' TK v frg 0.64), peri, arp thickm-v. (i g, n.n.M. iinoluMe solids 

(rg 0 .5 0 k  I p . y r . "  (rg - 0.35). total solids (rg - n. 3 3). ,dl (rg - 0.2b)

and TSS (rg - 0 .09). Som aln analyses further oonliim cd the results that

fru its  w ith  high 'hape index have ,, Pm o, lor ules. llm k pen. arp, high

total sol ids, insoluble solids, r oMMsleric v. Iv-opn.e and pH but low a rid ity

and reducing sugar.

Pulp  and total solids rn n tm l  delermme the produ. t l e . o ve t y .  1 he

. . u . f ld  depended  on jun e y ie ld  l io m  a unit a i e a  a lso ,
u l t i m a t e  p ro d u c t  Y ,f »

. n „ln  content also determ ine the excess water to be 
To ta l solids and pulp ro n i.n

, ,hn  c o s t  in v o lv e d  in c o n c e n t r a t in g  the p ro d u c t  to a h x e d  
e v a p o r a t e d  and  m e

, „ n i  o f  inso lub le  so lids  w as  c r i t i c a l  lo r  c o n s is te n c y
so l id s  l e v e l .  C o n t e n t  o i

_ r r l ,r ,al for colour of product. IIW  208 I w ith the-
„,i-.®r«rn I v r o D e n e  w as
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highest to ta l solids ( r I£Ql\ -I
. , ’ ' Voided maximum ketchup (10.95 t ha ) and

paste (6.93 t ha" ) and ,h i
tne least quantity of water to be removed saving

energy cost. HW 208 F with the highest consistency of

1 2) b( o red  m ax im um  (85.80) for G ra d e  1 s tandard , even  w ith  a

o lo u r .  O h io  8129 and St 64 a lso scored  fo r  G ra d e  I s tandard .

' ' P a s te ,  co lour is m ore im p o rtan t  s ince  high lycopene

’ C h iu  8 129 and S i  64 scored high (88.60 and 87.60 r e s p e c t iv e ly )

ho t  d i "  p a s te  ) le ld  w e re  only m od e ra te .  11W 208 F  and S t  87 a lso had

1 r ^ ■ 1 I tan J a r  I. m  87 had ihe added a d van ta g e  of f a i r l y  high y ie ld  of

pa . I-  1 ~k : ~> ? ). H u n t 's  tom ato  paste  from  U S A  was ex ce p t io n a l  in its

1 ! I " i  •' 1111 high lyc upene co n ten t  (2 5.00 mg/100 g) and high

i. Ohm 8129 (25.37 mg/100 g) and St 6 4  (2^.79 mg/100 g) 

t ■ Hunt's paste in lycopene. The arid ity  of the products
, t \ p- . a ■ • v.illnn 11 r 1111 s pres« rmed. The Selection index

ha i i'i pruce ang qualities also revealed superiority of
X v  i . .). c )111ii 81 2 > ( 10.26) and St 64 (9.86) for processing.

r ... , , top r'anlmg in the sole' tion index based mainly on

.|. j i , i,i' iii hi" ,"U i"i \ rating due t*• low consistent \ and

i i. i' i' t .

, , M I l g pi i / i< at a p p e a r a n c e  el p ro d u c t- , ,  a lew genotypes

I i , i , .  fro  f I 11 >i m i l  ic>ii and phase separ.it mn. G e n o typ e s  showed

M r 1 1 , ,n I I I  q u a lm  I om ponen l ' i  d in ing  process ing  and

i r

» iri

V

I • •

/*.ir i• •«I r»' •] * ,r • •'
.... i i"f re isc m ,1- nht\ (2.18 to I . S O T )  and c o n c o m ita n tStorage-. U rc g re  , av< u

. 7 , , v,t) w r ,rt. n h v ' i v c i l  during s to rage .  The reduc ing
i n c r e a s e  in pH < >•/i '•*

, , ,nc re isod s l ig h t ly  (17.66 m  17.70 V.) w i th  a d van ced  s to ragesugar  c o n t e n t  in ' re m? a
1,1, in <1 . li.inra -l  ........................  ■•‘■’C-C'KC- o s .o  C" ” . S7%) .

I V ( „ . , ,  v.irif.1 I "  "><■ m e n t i o n  nl l y r o p c n c .  |' r a r o lo n e  and

i I, ir ii ill | i r . "  ■•v.i i ' i ;  " l i i n - i l  I , . mi  15 . l | [n .  In OH.SO'I,, * . 1 0 1 ,
a  ,< or 11 11 at id o ' "  my, i

. / q . s i T  r e s p e c t iv e ly .  W ith  a d v an ce d  s to rage
to 911.U ’c uiul * •

re te n t io n  of ly copen e ,  \ c a ro te n e  and ascorbic a n d
iio t i j  12 fdo ru i^ f

i 5 1 0 8 %  and 63.26%  r e s p e c t i v e ly .  C on seq u en t  to
d r o p p e d  t o  7 6 . 1 2  i n



186

omponents, the sensory scores also changed with
genotype* and duration of

storage. Ohio 8129 and St 60 were exceptional
in re ten tion  of Ivronpnp (ot, okvP (90.83% and 90.69% respectively) without notable
reduction a fte r 12 months. HW 208 F, Ohio 8129, St 60, Ohio 7810, 

and Rubyvee retained the initial consistency throughout storage.

lM,( rnh ia l  in fe c t io n  was observed  in th ree  sam p les  of 

k e i f  hup. M ic ro - o rg a n ism s  w h ich  caused  spoilage w e re  id e n t i f ie d  as

^ sP c rh'**Us Ik* V i*  an(l Aspergi llns funmgatus. The chemical components,
a ‘ |,*llN an I I ’ll Oi the p roduct did not h ave  a d i r e c t  ro le  in m ic ro b ia l
spol I Ij ̂  ' .

Id  1 | h\hrir ls  v.hi< 11 had the h ighest per se p e r fo rm a n c e  w e re

Sal 11. 1 If.'. 2 0 ". I (9. I S , . )  tor to ta l solids, Sak th i  x I IW  208 F  (0 .91% )

(or io dun II I,, I I ;  206 x St 60 (7 .0 'e ) lo r  TSS  and {or lycopene

L L  20f. 129 (11.66 m g / 100) and I I I  206 x St 60 (11.38 m g / 100 g).

( ,.r, ,i !'-r,r p -I /p lant,  Sak th i  x T i l  31S (1280.30 g) and for a v e ra g e  f ru i t

,A 1 , I,, i ,  | |, p M a rk e t  ’) (70.97 g) we r e  prom ising . These hybrids

, . rin i  .fit i , high v  a a lso. The hybrids produced  fru its  w ith  

|Ml, r|i , il tt , , m .. red.If mg sugar and f irm ness . A l l  the F j  hybrids w e re

( | . I i I I ' I I I l f .

, | r ■ I fimibmers were identified lor different characters.® r i

Th(  .    | ( ,  ie |d /p la i i t ), I rest. M a rk e t  9 (a v e ra g e  fru it  w e ig h t ) ,

T ,l 318 ( , r i l l t  Shape index) St 60 (p e r u a r p  th ickness , T SS ) ,  I IW  208 F

( JU | (1 . to ta l  solids,  ..........11ds, co n s is ten cy ,  pH . a sco rb ic  a c id )

an d  O h io  S I 2 V  (rod,,, mg sugar, l y  opene, Enrage- !,(<•).

A dd itive  gene art,on  predominated for plant height, days to
, r„ norirarp tin, kness, total solids, lyeopene, asrorb ir 

harvest storage h ie , p i
l fl r r ( \u( mg sugar, ( nn5istericy, shape index, a c id i t y  and p l l .

V 1 ndex (0 23), acid ity  (0.19) and pH (0.07) all the characters
, - Non-additive gene action was observed for

i i | .t,11 h critah ility  °
,UJ a h , ivcr.i re  fruit weigh!, locules/lrm t, T S S  and
   ...... V.. l«'/|if >■>'. '•

insoluble solids.

reduction m qualitv r~

.K id, jtiif 
Except shape
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p VQ | ^
•on o f  F  | h y b r id s  for k e t c h u p  and  pa s te  r e v e a le d  th e i r

^  ̂ P p r o d u c t  y ie ld  due  to  in c re a se d  so l id s  and  be t te r  c o lo u r

g  i n c r e a s e d  ly co p e n e .  S a k t h i  x H W  208 F  had  the  h ig h e s t  y ie ld

a n d  2 5.08 AS r e s p e c t i v e l y )  and  c o n s i s t e n c y  (0.48 and  0.71

r e s p c r  l i v e l y )  fo r  k e t c h u p  and  pas te .  L E  206 x O h io  8129 and  L E  206 x

S i  64 w e r e  p r o m i s i n g  fo r  e n h a n c e d  c o lo u r  o f  p ro d u c t s .  S a k th i  x H W  208 F,

S a k t h i  x O h i o  S I  29, L E  206 x S t  64, and  L E  206 x O h io  8129 w ere  r a te d

fo r  G r a d e  I I  s t a n d a r d s  for  k e tc h u p  and  p a s te  and  S a k t h i  x S t  64 for

L> l* hup a lo n e .  Thebe I- h yb r id s  had  im p ro v e d  p ro d u c t  q u a l i t y  over

S a k t lu  and L L  206 w h ic h  did not re ach  even  G r a d e  II s tandard .

l ’ < ai tiur, nt to m a to  geno types  to b a c te r ia l  w i l t  ind ica ted  that a ll

11 ■ | t * i: l ines w e re  h igh ly  suscep t ib le  to w i l t .  C rosses  using Sak th i

a i d  I L  2 1 111 sc let tod p rocess ing  types, r e v e a le d  a re ce ss iv e  and

io.»n v  rm i ' n tu in  e w ith  Sak th i  and re cess ive ,  d igeruc and sup p lem en ta ry

g'-ne in te r  . ‘ i i lo r  w i l t  re s i s t an ce  w ith  LIZ 206. The segregants

, p. ii i 1 . .i It m l  < oh.tir and e longa ted  I ru i t  shape. A l l  the F^

gr< g ml. . ’ t ree  ln»m f ru i t  < ra< king.
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a p p e n d ix  I

for giving scores for tomato ketchup

C h u r a « U r i s t n  s M ax im um
D e s c r ip t i o n  num b er  of

------------------------------------------------  po in ts

C o lo u r
,ou , pra< tira lly  uniform colour; practically free 
rorn discolouration (such as blackening of the 

surface-) due to oxidation or other causes, changes 
normally associated with processing shall not be 
« onsidered as delects

Good, reasonably uniform colour, reasonably free 
11 • ■ 1 1 1  diN< olmiralion

Ir id ica tio r i  ol developing black discolouration at the 
. .u rface ; colour not cliaracteristic red, tending to be 
. 11,1

25

19

16

P u n  .i a- !,• . lluid consistency; uniform smooth texture; no 
nc y lor separation of insoluble solids and liquid

r t ions

25

V 1,1 Vi MIT

Absence of 
d e f e c t s

■j onahly good fluid consistency; reasonably uniform 
. t ir«•; little tendency to separate

in ly goof 
:. i r a t < •

I fluid consistency; some tendency to

( i I ( |, (|- |( i»• r i■.11* flavour of tomato ketf hup; free
V l ) r ( t i r d burnt or any other objectionable

|| I V o l  If

 ...............My   , l.-r.M.r flavour ol tomato
,,, o ••Iighlly on ho,l taste

, J ir  flavour;    ■’,,,,•11 of b e rg  srorrhed or

„ ; , . r l.urnt.  ...........   1 a<" ' '

im free from defects, such as presence of
P r ?n r le as of seeds, skins, dark specks or other hard
and coarse extraneous material

hlw free from defects, some pieces of seeds
Reasonably ire  ^  prcscnt> not easl|y
or minute piece
d i s c e r n i b l e  to the eye

of  se ed s  or p ie c e s  of  c o re  m a t e r i a l
S o m e  P , c r e s  , n r a sua l  e x a m in a t i o n

19

16

25

19

16

25

19



a p p e n d ix  II

hod of giving scores for tomato paste

Characteristics ~ Maximum
D esc r ip t io n  num ber o f

_________________  points

C o lo u r G ood , p r a c t i c a l l y  un ifo rm  co lour;  p r a c t i c a l l y  
f r e e  from  d isco lou ra t ion  due to ox idat ion  or 
o th e r  causes; changes, n o rm a l ly  assoc ia ted  w ith  60
process ing  shall not be cons idered  as d e fe c ts

G ood , reasonab ly  un ifo rm  co lour;  reasonab ly  
f r e e  from  d isco lou ra t ion

I a i r ly  good co lour,  tending to be brownish 39

Absen . t I ’ r a< t ic u l ly  free  from  d e fe c ts ,  such as presence
d e fe '  t .1 seeds, skin and o ther  hard and coarse

•. xtruneu iis  m a te r ia l ;  sliall be f ree  from  b it te r ,
nr< bed, a s tr ing en t  or burnt or any other

i >11ji i 11unab le  f la vou r ;  shall have  fluid
. n i lustenc  y and shall not show excess ive
v p a r a t i u n  of liquid from  suspended solids

P .  a s . m a b l y  free  Iro m  d e fe c ts ,  a slight b i t te r  
ta s te  p resent;  hav ing  tendency  towards
S'-parat ion

Si|f|i(. •,( i,rc lied and as tr ingen t  f la vou r ;  some
seeds, sl.m m ay be p resent,  read i ly  26

no tn  c a b le  on casua l exam ina t io n



Genotypes

„  A PPEN D .X  .  n i
Mean pw-formin c  .

°*  tomato ierw>fV
ypes for Iru it yield and its romponcnl*

Ofilo 832 

Ohio 711 *

Ohio 8129 

St 61 

S t  6*

St 87 

ONt 828 

Ont 8210 

H 722 

H 2653 

H 7033 

FM 6203 

IIW 203 r 

TH 313 

Veepick 

Veepro 

Veeking 

Veemor^

Veeroma

Rubyve**

UC 28 

UC 82 

E 6203 

Processor 'i0 

Roma

San Marzano 
✓

Heinz 13 30 

Sioux

Punjab Chhuhara

Labonitha

IHR 679

Sel 11

Pant T2

Fire Pall

Pfreili Market 9

DMM (EC 1087 59)

height
(cm)

In
Howrr liai v r it

M IlltkM In
**ai lint*ss

81.80 7/1.0 1 1 0.0 0.01
69.9Q 73.2 103.0 0 .1 0

83.80 73.6 107.2 0.17

86.80 73.2 102.8 0.37

88.60 75.2 103.0 0.32

80.00 73.4 106.8 0.1//

69.//0 72.// 108.2 0.10

69.60 76.8 105.// 0 .0 1

86.20 76.8 107.// 0.0'/

91.20 7/i.6 IQ//. 6 0.08

86.^0 73.0 10.3. n 0.19

87.60 72.0 103.8 0 .0 1

HV09 71.2 109.X o.n 1

7 3.20 7 VO 10/i. 8 0. 1 8

1 20.00 70.? 1 06.6 o.?0

* 3.60 67.0 107.6 0 . 1i

88.*0 6 6.® 10'/. 8 0 . 1 1

7 1.60 f 6.0 9 7/4 n/i r>

8 5.00 61 .'1 109. 'i 0 . 1 ’

86.60 66.0 9'/. 2 0 % »

9 5.80 66.2 102.6 n.rp

6 1.8 

/ 6 6

9®. 2 0 .6 1
77.00

91.70 98 2 n ii,

6 8. 70 6 6 ? 100.0 o.l l

1 0 '1.6 O 7/1.0 1/17.6 n.o 1

6 S.6 

6 7 O

107." fi n »
•18.80

107 n O '*
1 1 .8 0

107.70

'♦ » , / 

6 6 6 103.7 0.1 3

70.'*0 6 1 6 16 8 n. 1 1

77.70 61.6 16 0 n. 10

72.90
66.8 16.0 0 V8

9 /1.OO
69.6 96 8 0  m

9*. 60 

9/1.00

63.0 1 0 1 2 0.07

6 1 6  

61.8

9/1.0 

V110 x

n.7 9

II v»

83.80

91.00
66.6 n V6 0.26

I imi/ 
pl.iiii

I.7

??.(•

26.0

39.6

79.6

2V'/ 

i|.n

7.3

I r,.o

I n.r,

I'K?

If .'i 
i
*> i ->

\ \ V

( «»

' I n
l » c

hi n

.V, M

r, ' i,

I «

I I I II I \ l« M/ 
pi.ml
(P.)

i.n.MiS
*i >; \lt

733.32 

101 7.0'# 
37 3.66

10'î J.I 2 
9 ? / i . ? / j

388̂ 96 

677.86 

3 8 0.7 6 

I 1 v

"•|6.?n 

In.'** v, 

I - . I r-i.

i • i -1). 4

v- i. / j u

I I * « ^
V II  IV

" i . V  I  V  

1 1 ■> r, 

I*! I V *<•
" % « ' I.

V ' * HI 

Ml | I 

i v i :•>

* i.", si. 

f. I 3 18 

M.'i »i,8

1 7 s v i 

of, 7 i,c 

M|. U 

if.

I 1«? r. c

11 • I t "  
v 7 1 M

( 1 n t ‘I.



Append** tcontd.)

E C  5 0 3 6 6 - 1 - i  

EC 12 9 5S 3/P j  

EC 129399 

E C 12 3 9 6 3  

EC 12 9 ) 3 3  

EC 1 0 1 6 5 2  

K t  1 

K t  2 

K r  )

Kt ft 

H5 1 0 1 

H5 102 

A C  1*2 

A T  2 H  

A C  ?<01

/ ?

P'jnjab K 

Puia Pari / ' • * »r 

Mnnry Maknr 

V«ar jth a r^

P*j's.a P»ibv 

LE  206 

L E  2 1

S a k th i  

C D  *9,01)

C D  l a . o n

95.40 

1 10.60

IOC* .c*Q

73.60

122.60

104.40 

121.20

123.40 

1 3-.50 

125.00 

) 76.00

4 4.4 0 

4 «. 4 0

~' , r  • .

i i l

• I

Vi

, 6 | 

? 21

67.6

65.5 

66.0 

62.4

65.6

65.3 

63 2

62.4 

67.'.

60.6 

63.6 

6 2.2

6 1.c:

< 0.

• »•

65.2

i u.

100.0

93.2

107.2

91.4

96.2

99.4 

96.0 

91.a 

"3.2 

>5.3

102.3

96.2 

0 . r! 

j > n

\ i.

' i i .

• i i

* * i 

i". r»

1 >■*

0.40 

0.51 

0.47 

0.49 

0.50 

0.38 

0.22 

0.46 

0.73 

0.52 

0.35 

0.6 4 

r'.2 1

0. M 
b.r, '•

0.72 

0 .7 " 

b.| I

• ‘.t-. (•

1. I »•

.1 1

1.00 

0.15 

n »if,

13.SO

19.80

17.40

33.80

31.80 

43.60 

27.30 

33.20

1 () .f- 0

29.40 

22.4Q

10.60

• • i <

r . r,

. • i •

">01.4 3 

*63.74 

*02.SO 

*45.25 

322.30 

. 25S.9S 

■>75.22 

*02.6? 
• 1 C  r> 7

<2*.. .v

' v

i l l  •

• i

•7 * I

Ŝ pt-T-hor l.r-urv I0" 7



Genotype*

Ohio 832 

Ohio 7810 

Ohio 8129 

St 6J 

St 60 

St 87 

ONt 828 

ONt 8210 

H 722 

H 2633 

H 7038 

FM 6203 

HW 203 F 

TH 318 

Veepirk 

Veepro 

Verking 

Vaemor?

Ve r̂oma

Rubyv?r»

UC 28 

UC 82 

E 6203 

Processor 00 

Roma

San Marzano 

Heinz 1330 

Sioux

Punjab Clihuhara 

Labonitha 

IHR 670 

Sal II  

N nt  Tj

Ora Ball

M« n  performance of
-----------------------------  fTI* to Senotypes for frult r harartcrfstlr*

viit sh 
Intlrx

a p p e n d i x  - in

AwcraH« fruit ------------------
* ' ' l K h t  Irul^x ^  Lw u lcs/frtiil * Prrirnrp Tr.nt <r
'8' lliii kn«*s% ( t )

(rum)

30.6g 

36.67 

3 1 . 1 0  

27.00 

30.22 

**8.38 

30 .12  

33.08 

0 1 . 9 0

0 1 . 3 6  

58.60

1 7.0 X 
i o c, 2 

f. . 5? 

* ! **'

1 \ I 5

r .-

i ■ * •

• I ?

Vi ?')

V ? i

V

'I 3 5 .  

i ;  ;  ̂

;o 18 

96.0 0 
10 1.77 

27.29 

27.81

13.39 

2S.1J 

22.JO 

2J.H0

.it l.n»r S|.m .»!*.• |i (i

(d.nO

1 . 3 1

1 . 2 7  

1.20 

1.39 

1.03
i

1 . 2 7  

1.10 

1 . 1 6  

1 . 3 7

1.0 I 

1.22 

1 . 1 8

1.00 
1.1 I 

2 07 

12* 

1 .02 

0.«?

I .O' 

I . ? '

I 7 0  

2r* 

V. 

10 
0 7 

0 7 

0 99

0  9 1

1 ,00 

1.00 
1.71 

1.1! 

1.17

n.oo

3 . 2

2.2 
2.0 

2.0 

2.6

3.0

2.0

3.0

2.0 

2.2

3 . 2  

2 . 0  

0.8 

0 . 2  

1 0 
1 6  

0.7 

VO

2.2 
o.o 

VO 

2.0 

7 6 

1.8 

7 O 

7 0

6 7 

0 8

7 n

7.0 

2.8 

2 0  

2.2

2.0

1 . 7 9 )

1 . 0 8 )

1.01)
1 . 0 1 )

1 . 6 1 )

1 . 7 3 )

1 . 3 0 )

1 . 7 3 )  

1.01) 
1 . 0 8 )  

1 . 7 7 )

1 . 3 0 )  

2.19)

2.0 5) 
1.711 

I. ° 0 
?/' V

7.1 ‘ 1 

1.0 8) 

7 n * |

1 . 7  1)

1.0 I) 

I .Ml) 

I .’i D

1 . 0  I)  

I V i )  

7 0 r») 

7 18) 

1 . 0 1 )  

1 . 0 1 )  

1 . 6 7 )  

1 . 0 1 )  

1 . 0 8 )  

1.10)

7 . 0 6  

7 . 1 8  

5 . 7 2  

5 . 9 8  

6 . 2 8  

6 . 0 8  

6.20 

5 . 3 2  

5 . 2 0

5.06 

5.50 

vor, 

5.17 

6 .7 r. 
5 . ' » 8 
V 11 
r nf.

f i . p  <,

i f,?

•. f-n

i. ' 7 

; ii.

3 nr. 

3 16 
0.86 

1.78 

1.17 

1.07 

0.00

0 (1.0f>) 11.8

0 (1.00) 7 o.g

0 (1.00) 75 6

0 (1.00) 1 8.2

0 (1.00) 26. S

0 (1.00) 12.0

0 (1.00) 71.6

0 (1.00) l q.r,

0 (1.00) 11.2

0 (I.OO) 10.6

0 (l.on) I V ?

n ( | r. .I

f 1 1 J i'it -V

0 f 1 '1 1 - n

'. r ' I 1 •" i

1 ' . 1

i

1, ’ 1 

•i r 1 i ’ I ‘

i

I 1 •

I . ' 1 1 I . • > 

' 1 *

<

' I » 

i * . J

>

I

. L t ! ' ' 4

- v, i • «

i i *

M I 1 )

I ) ( I 1 • ')

- • ; i " ' ' ) 

V/ ’ I I I '• l

f, I I

n M "d 
n (I on)
7 . ; n  ( 7 . 9 1 )  

7.00 (I 06) 

p  71 (IB® )

l • "

I • i

’ 0 0

V ft

7 7 6

I c. "

r i , . H



Apr**rwn* - HI (l »'f 11 I.)

Genotypes Average fruit 
* -*ght
<K>

Fru it shape 
index Lorules/fruit * Pcrirarp

thickness
(mm)

Fru i t  c rac k in g  S to rag e  l i fe
<%) (days)

F re s h  M ark .- t •> 

D M M  ( E C  103 719)

C l 1.’ * »t.S

E C  i r p l f> Z / I '2-1

9 * . 6* 

23.17

t.M n ,

36.20

1.02 

1.67 

0.7 2 

1.19

3.0

2.0

2.6

2.9

(2.23)

(1.61)

0 .6 1 )

0 .5 6 )

5.25

5.66 

6.76

6.66

6.66

0

26.96

22.63

(1.76)

(1.00)

(6.80)

(6.68)

22.6

6.8

18.6

19.8

E C  5*6* ) n . a * 1.01 *.8 (2.19) 6.12 9.33 (2.98) 18.6

E t .  3uh.«. 1 I 2 / 0.96 3.0 (1.73) 6.52 37.87 (5.98) 1 3.2

e c : * v i ; 1.00 * .6 (2.16) 3.78 16.90 (3.77) 16.0

E C  12 C m .. t ? * , 1.2* 2.2 (1.68) 5.22 8.07 (2.95) 8.6

E t ;  i j  t •* • * * i 0.7 5 3.6 0 .8 9 ) 5.28 8.76 (2.6 5) 7.0

E t .  U m .. 1.21 3.0 (1.72) 7.06 8.99 (3.00) 22.0

E t .  I , i ' o .•/ * .2 (2.03) 6.6 6 7.6 9 (2.71) 18.2

K t  1 ’ 0.8 7 3.2 (1.79) 5.07 9.1 5 0 .1 6 ) 1 3 0

K t  2 0.8 7 3.0 (1.72) 5.88 7. 8r 12.81) 1 3.0

K t  » • o. n VO c . 2  n 6.80 17/ . ( . . : * ) 1 Cl

K t  'i • i . ■ > • V* 1 1.86) 6.7 2 V i 1 (1.7- M J Ij N

H S  1 -I 

H5 i ' U  

AC. h '  

AC i \ ' <

t •

• * i

i *

«;. / 1 

0. 9 > 

1 >. y J 

0.7 1 

0.7 1

3.0 

l.f

2.0 

; f 

i y

0 .7 3 )  

(1 /• v ) 

0 .6  1) 

(2 .3 f ) 

(2.06)

6.60

6.26

3.82

2.97

6.12

7. 1 1

0

w ' . 

? i •:

O .C  -I

i :/■:■) 

( i  • o  

C m  m  

u • i i

I **.5

r .» *

i *> f

i 2

i, . i

A,( 2 Oil •

• t 0 w H ) ,f. ( I . 39) 6 .f 16 2 2 2 » |!v I D 18.6

5 12
i i ! 0 7 r> 6.0 0 .9 9 ) 7 / 0 r i • C . D  ) 1 1 2

5wr*f»t * / 1 '

| 6 7 (7 OM i n /, <1 "0 ) 1 7 U

PunpH . 1 •
■ , * < 

i f 1 >
0 / I / M I I  M l V f 6 ,> 1 1 i 0) •i 11

Ptjsa E j r i .  »• • r t

1 * M

I  . » 0

r, V/,  

i i  1 1

1.2 (1 /  ' )
\ 1 it i (1 1.0) 1 6  . U

M o n * /  M il * r
1 / ( I  VO \ 18 ) i r - j 17.80) 9 <•

M a ru fh
0 /'i 6 'i (7.0 0 1 16 • i 1. 1 .01.) 10.7

P u s a  P u f jy
) *  0  1

1 ft 

3 0

0  96) 6.90 0 ( 1 . 0 0 ) 11» 0

LE 2 0 0
I I  M

0 s *

0.89
( 1 7 7 ) 6.76 7 70 (2.91) n r.

LE 21* 2* /0
0 97 n rt 0 .9 9 ) 3 96 77 -7 (6.66) 17 R

Saklhi 16 /0
n i l 1 17 1 7

CD n >) 

CD 10.n i)

1 /
i i oi

i, h 1

o m

n n  

o n 1.01 I 89

• ..tint 1 * *' "  ' »11 *,w'n 1 ̂ Mi'll'
. r -  e r r . r » . .........,1*71 J

111/

•*, 7»



A P P E N D I X

Mean DcriorT.arce c :  torr.au £eru»t \ ~-

- - i r e  *ie.

i h

d -~:

Ofiuc 7 1 - 

Oruo l i>

Si 6a 

S i 4<*

Si V  

Ota 12

o m  82.:

H 722 

H 2651 

H 7031

fm  6r.:

HU 2C! 

TH 3u 

V «w a

• eekin̂  

V«rm r? 

VeeroBs 

Ru^yvr 

UC 21 

UC 82 

E 6203

5. *

S . * 

a i . -  

S5.C 

r . i  

12 - 

Ŝ .C 

7 a .5 

72. i  

S2.:

a:.:

3C.a

8a.2

81.6

SO.ft

3.6

7ft.6 

7 9.ft

52.8 

73.6 

72.ft

79.8

82.8

T 5.,

: : j ?

i.Sa 

2-.11 

1. .**6 

2-.52 

28.16 

10.18 

19.15 

17.99

2 5 . 6 6  

1 9 . 2 5  

1 5 . 6 1

18.66 

22.57 

17.2^

•. *<

3.9 j

ft. 3 :

f t .s : 

ft.5C 

5.CO 

5.CO 

ft.55

5.4Q

4.60 

ft.00 

ft.40

6.60 

ft.60 

ft.00 

ft.70 

5.00

M S  

l-.O 3

а .59 

7 .ft 3 

fc.5ft

б.52 

S. 03 

6.21 
5.4ft 

5.79

5.10

5.10 

7.69 

6.32 

5.1ft 

5.87 

6.12

111

to- i r u i i  - ' r  r n a r a r i e - . s u r *

1 t
[ ,

* i >

r . jMp t i . i i
R e a-~ m g
s u g a r *

1%

A n a m

(XI

ph

. 1- c *»s 2.8c C . 2 9 f t .5 :

. . I . »•. 6 C 3.33 0.39 f t .ft 3

* I 1 u.68 3.72 0.38 ft.ft5

0.g I m : 2.ft7 0.35 4.40

1.0c 6.93 3.21 Q.ft5 f t .49

C. 9 6 7.56 2.89 0.30 f t .50

0.55 5.1ft 2.72 0.38 f t . 3 8

G.77 \ S f t 3.51 0.32 ft.77

1.1ft d .06 3.7ft 0,37 f t .51

1.15 6.ft5 2.88 O.ftl ft.ft2

0.91 7.19 3.26 0.39 f t .30

1 . 10 6.56 2.8ft 0.39 4.49

1.21 6.70 3.23 0.40 f t .33

G.79 7.89 2.75 O.ftO 4.ft8

0.65 S.so
•

2.90 0.45 4.03

0.66 8.75 3.08 0.38 4.14

0.50 10.37 2.ft0 0.28 4.18

0.75 6.78 3.30 0.48 4.11

0.95 8.15 3.59 0.40 4.18

0.76 8.37 2.95 0.32 4.24

0.60 8.71 2.56 0.30 4.82

0.51 11 .59 2.55 0.34 4.12

0.83 7.43 2.61 0.35 4.20

Conti.

. -v



/.TflBWfi -HI . lOTffl.)

*T '

^rscezxr -

&0TU

S ir Marzano 

texnz 1330 

Seam

h n ^  Cnnunara

Laaocuma

MR 670

Sea 11

Pam T2

F w  Bail

Fresh Marker 9

DM14 (EC 105739)

EC 129965

EC 1Q*1627P7-1

EC 50366-1 -1

EC 129399/P 

EC 129599 

EC I28965 

EC 129333 

EC 101632 

Kt 1 
Kx 2

3.14

..O

2 : . :

1 5 . :

7 • ~ *+ * • —

no.*i

"5.o

7"\0

72.* 

5*.6

76.0 

79.6

73.*

50.0 

SG.6

L ' . . * s

i l . s :

l - .5 c  

l e . 3 :  

i : . i s  

: : . s -

2-.07

17.55 

19.67 

12.12 

I S . 29 

10.33 

16.12 

22.15 

17.61 

27.22 

11.80 

20.07 

15.72

-* - t: . .. W

t .  1C

*.c:

ti.OO 

5.*0 

0 .2 0  

S. 10 

5.20 

0.60

5.00

6.00

5.00

5.00 

*.60 

*.80 

5.80 

*.20 

* . * 0

*» i *j  rQ-.u'jif Toi. sair Reducing Aridity nH
. i J  iniw — ir i:.»ds sugarb
< ran  i ' l l  (% )

2.35 C. 32

3.53 0.60 <,.2|

i . : \v

_. t"*

9.91 2.79 0,33 *.Jfc

9.51 2.67 0.3 J  4.03

9.55 3.01 0.41 4.03

i . S '  C.73 3.86 0.63 «,08

f . - l  G . '3  8.82 <(.4(7 0.32 3.90

- S '  G.47 1C.39 o .io  0.67 4,38

s.”  C-.46 12.46 3.87 0.46 4.24

7.03 0.S3 8-51 3.80 0 .6 8  4.25

5.95 o .60 10.04 3.38 0.47 4.10

5.48 0.77 7.30 2.50 0.33 3,92

5.90 0.72 8.16 3 . 19  0.46 4.07

5.76 o.44 13.23 3.96 0.38 4.09

5.10 0.51 9.95 3.24 0.38 4.16

6.28 0 .5 9  10.72 3.09 0.40 4.18

6.42 o.4I 16.16 3.33 0.33 4.26

5.42 0.70 ' .7 8  3.04 0,40 4.03

5.54 0.49 U .32  3 .3 1  0.44 4.08

5.97 o.76 7.81 4.24 0.44 4.12

5.53 o.54 10.19 3.56 0.40 4.36

6.38 0.60 10.67 3 . 12  0.46 4.10

4.93 0.46 10.66 2.40 0.44 3.98

6.36 0.74 8.39 3.87 0.41 4.24



■■
sarin- HI . (cUBtf J

Genotypes
3uice vieid

Kt 3 

K.1 * 

ffi 101 

HS 102 

AC 142 

AC 23S 

AC 2301 

S 12

Sweet 72 

Pun*a£> ^cari 

Pisa Early Dwarf 

Money Maker 

Manx rnam 

P o a  Ruoy 

LE 206 

LE 21<*

Saicmi

CD ‘0-25)

CD *G-C 1)

31.2 

3̂.2

32.3 

32.o 

32.: 

* !.o

a : . :

J k

3uu~e *»eid

2". j -*

17.31

M S

22.Co

Vt?9 

I S . 56 

14.70 

S.S5 

S. 5 5

9.63

3.2  j

19.20

TM

VI'

- OL

-CQ 

M O  

MO 

5.CO 

5.40 

5.2 j  

5. SO

5.60 

-.10

5.60 

5.26

-. i1 j

r ?

'.O' 6.3  3

5.30

:».co
- — r 

.  t J

0.60

0.73

Total jiHiJs Insoluble Toial solid Reducing Acidity
solids insoluble solids sugars

I t )  (%) ratio (%) (* )

l*. 1 I Gob 9.29 2.64 0.53 4 . 13

M O 0.92 6.14 2.88 0.44 4. 1 3

5.S7 0.48 12.25 3.69 0.52 4.24

0.13 0.55 1 1 .2 2 3.20 0.4J 4.04

5.72 0.59 9.73 3.97 0.52 4. 0 3

5.7 5 0.44 12.99 4.12 0.64 4.18

5.32 0.53 10 . 1 1 3.25 0.58 3.88

o.36 0.66 10.33 3 . 15 0.60 4.09

o.O- 0.41 14.79 3.46 0.55 4.09

4.49 0.39 1 1 .S7 2.75 0.59 4.40

o.27 0.47 13.29 3.58 0.74 4.14

5.59 0.44 13 . 16 3.66 0.47 4.42

4. / 4 0.46 10.23 2.55 0.50 4.14

5.79 0.51 1 1 . 3 1 2.40 0.68 4.25

b.35 0.42 15.38 3 . 1 1 0.55 3.84

5. o 5 0.40 14.26 2.97 0.46 4.04

r .9 3 0.33 1 1 .33 3.30 0.56 4.00

0.6 3 0.09 1.63 0.62 0.12 0.14

0.33 0.12 2.15 0.81 0.16 0.19

mber lVSb- lanuary  1987



Genotypes

Ohio 832 

Ohio 7814 

Ohio 8 129  

St 61 

St 64 

St 87 

□N t  823 

ONt 8210  

II 722 

H 2633 

H 7038 

PM 620 1 

KW 203 I 

n i  3 i3  

VeepuU 

/eepro 

/eeking 

l7eemnr»*

/eerorna 

J  uby v r r*

J C  28 

J C  82 

1 6203 

’rocessor 40 

lama

Ian Mar/iiu»

I’eln/. in n  

Hem

rUn)*b t'hltnluir .i 

-aboruthd 

HR 674 

l«f 11

Otn t 2 

Sta* ban

l r*«h Mark«t 9 

DMM (BC 10175*)

Mean performance a {
tomato genotypes

I ENDIX -

for fruit Juice

^ugar arid  
ratio

10.00

8.72

9.76

7.08

7.30

9.36

7 . 12

10.99

l fJ .I7

7.03

v « i

7. U 

3 07

7.0 3

1 3

' *7 

|.I2

t 77 

H 0 7 

>7 0 

/ / i

; 6 

5.71 

3 13 

/ // 

7.40 

f, I 4 

8 86 

6.1* 

8 4) 

M l  

7.68

7.61

6.95

P content 
< % )

Consistency
(PPT)

Lyropcnc
(mg/100 g)

/i  carotene
(yKg/100 g)

Asrorbir 
(mg/100

33.23 0.33 5.49 223.60 11 .49

3 1 .25 0.32 5.01 385.53 26.89

32.35 0.32 6.36 247.63 18.58

27.87 0.28 5.36 472.03 10.65

31.27 0.31 6.20 245.60 18.49

33.42 0.34 5.32 204.03 27.35

30.40 0.31 4.92 472.00 12 47

22.99 0.23 2.56 275.43 12.73

33.38 0.34 5.54 403.40 20.91

30.98 0.31 4.85 362.93 19.99

28.77 0.29 3.91 335.97 IS .74

30.37 0.31 5.62 427.60 19 86

34.84 0.35 5.51 350.1 7 23 J l

2 3.80 0.25 3.78 336.60 14.S I

24.4 7 0.24 3.69 418.51 22.65

2 9.91 0.26 4.71 513,27 19.39

19.27 0.19 4.99 512.81 1 9 .0?

21.51 0.22 3.9 1 4 31.10 in .r ,9

29.85 0.30 4.9 S • U 30.40 26.14

31 .53 0.12 4.5 3 240 4 7 " 22.16

25.21 0.24 3.04 15 V 4 7 27.55

7 1.85 0.24 1.75 M i l . 57 26.62

7 / 0 1 0.29 6.27 *•45.17 24.09

24.24 0.24 1.5/ 116.80 2 4 . 1 1

28.31 0.79 3.70 407.70 1 7.24

23 13 0.23 3.68 4 76.70 26 78

71 7/ 0 21 3.74 /(.7 on 78.80

26.29 0.27 1.07 m  I? 27 27

17 9/ 0 18 1.78 519 91 24.79

19.76 0.70 4. 10 496.21 1 ?  9 1

2 ) 4 5 0 21 1 8 3 146 77 24 *35

2 ) 4 9 0.2) 1 . 6 1 179 80 17 7 1

2 3 . 1 1 0.25 4.1 1 270.47 10 90

22.76 0.23 3.33 18? 0 1 ?4 78

21.94 0.22 3.73 152 2 1 23 60

26.01 0.26 2.70 164 17 1 1 . 1 6

Con til



Appendix - in (rontdO

Genotypes acid
raiu,

E C  129968 

E C  I 0 4 I 6 2 / P 2-I 

E C  34643 

E C  3 0 3 6 6 - 1 - 1  

E C  12 9 3 9 9 / P j  

E C  129399  

E C  128963 

E C  12 9 3 3 3  

E C  1 0 1 6 5 2  

K t  I 

K t  2 

K t  3 

Kt '«

HS 101 

HS 102 

A C  Pi 2 

A C  2 38 

A C  2 )0 1  

5 12

7 2

Punjab K * w i  

P ina E arly  h v . i r f  

Mon*y Mak*»r 

Marutham 

Pusa Ruby 

LE  206 

LE 2 14  

Sakthi

Pulp content Consistency
(r i*T )

Lycopene /irnrotrnr A*rorhir arid 
(mg/1 on jt) (/%p/lnn i*) (nip/inn j»)

CD (0.03) 

CD (0.01)

7.22
2 1 .7 3 0.23 3.44 268.60 37.50

8.83
20.69 0.21 3.01 452.07 28.61

8.34 20.36 0.21 2.93 224.91 24.6 3
6 .16 22.22 0.22 2.31 47 1.7 1 8(1.1* 1
7.67 14.31 0.14 3.70 346.27 28.26
7 .5 1 21.90 0.22 3.42 438.97 23.24

9.76 21.66 0.22 3.73 40Q. 17 7 5.50

9.30 26.84 0.27 3.09 187.10 12.20

6.83 24.72 0.25 3.37 414.67
•

26.29

5.50 21.39 0.22 3.40 471.97 24.99

7.53 23.32 0.24 3.4 5 361.9) 26.17

4.99 19.39 0.20 4.19 450.20 27.76

6.31 22.30 0.21 1 . 16 4 2o .1n 2 ».?5

7 . 17 20.07 0.20 3.61 4 00. |0 77.5?

7 .44 21.20 0.21 2.99 r. 7? ~n 1 1 .06

7.64 16.01 0.16 1 .')Q •f 1 v ■* 1

6.3 0 17.67 0.18 1. '2 r, n 71 V ’

5.62 17.71 0.17 4.62 f. V n r 77.79

5.52 2 1. 5 1 0.22 3 . 6 ? r 4 0.» 1 7 1 . 15

6.62 14.6) 0.14 1. r' 9 ’, r  i 11 .4 5

4.41 16.80 0.17 3. 59 1 - - r 71.54

4.97 17 .16 0.18 1.4 5 \< • » | M t 1

7.86 21.02 0.2! 0 T< . • ' / ;  r. • ni I'M*!

V 4 2 |6 09 0 16 2.05 7 7 V

1 . 3 1 21.27 0.71 ;  «n i. I • ' 1 1 4

5.6/ | / 5 | 0.17 4.67 4» 1 21 7 5 4 4

6 4| 16 .7 1 O.I7 1.04 40v -- 4 1 'U

5.94 20 0 3 o /n 2. 3*3 Vi 2 1 * 74 79

4.77 0.08 n 94 58.R- f. 8 8

2.22

2.91
6.27 0.06 1 .7 ) J '  \ * a on

-  -------- --—— ~

 ̂ - Srp irm l^r  
1

1986 Innimrv I 9* 7



Mean per Icrmance of t
APPENDIX - IV

omaio genotypes for fruit yield and its components

Genotypes Plant height 
(cm) Days to 

(lower
Days to 
harvest

Index to Fruits/plant Fruit yield/plant 
earliness (g)

Ohio 8 32 86.8 7*1.20 106.**0 0.05 16.80 599.90
Ohio 7 S U  

Ohio 8 129

68.6 

85. t»

76.<*0 10*1.20 0 .13 25.60 936.6*1

69.60 107.80 0.17 2*i.60 S20.I0
M t» 1 vu.2 /IJ./U 101 .20 0.21 15.60 101 1/iK
St 6** 88. *i 75.80 10**. 20 0.31 27.**0 902.72
St 87 fo.o 71.80 105.80 0 . 1 1 25.00 1068.62
ONt 82 a / ).b 7 ).60 107.80 0.10 28.60 905.78

ONt 8210 6 1.0 76.00 102.00 0.01 10.20 **87.10

II 722 81.** 76.80 106.60 0.08 1 5.80 633.**8

H 2653 87.2 73.60 105.80 0 .1 1 10.80 003.02

H 70 M S 5.2 7J.*,0 102.20 0.20 23.*40 1291.90

FM 6 2 /3 8 5.6 70.60 10 5.00 0.09 16.60 55**. 10

H W  20 i  I •0.6 71.80 105.80 0.1 1 2 5.00 1068.62

TH 313 7 5.8 76.80 10**.00 0.19 2 2 . U 0 1 311.81

Veepi* *• I '» i.o 6 1.00 108.00 0.2 ** 1 2.**0 51 1.72

V e c p ro 7 5 2 r, ' . /  o 102.60 0.32 27.80 8**‘'*.°8

>0. 2 6 1.00 103.20 0.22 1 1.20 7 1 ?. S 0

V f f i i ti,i • 79.6 05.20 0/< 1 hi.no I I 1 S

Ve**r »n i ■-0.K 6 5.60 9 **.80 0.31 ID. 20 **11.16

R llli y v* »• V/.8 68.00 0 7.80 0.5 5 22/.0 801.10

U C  23 12.5 6/0*0 106/*0 0.1 3 2 **.80 ‘160.7 5

I J C  82
//, 6 600*0 0*1.60 0.71 77.20 9 12.10

E 620 1
91.6 6 50*0 101.7*1 0.** 1 7*i.80 7*49.0 1

P ro c e s s o r  /j' >
M  0 

100 '»

65.70

75.70

106.70 

10 1.00

0.16

0.0*4

1 8.60 

1 9.0*)

8 6 8 .1 6 

M.fUO

Roma

*l 1 0 600*0 101.60 0.10 1 3 60 657.0*4

San M a r / a im
n  6 700*0 06. **0 0.**6 8.00 697/4 U

Mem/. 1 1 *o
|f|ii 0

69.80 102.20 0.22 5/40 5*46/iO

Siotix
;  i «

6**.80 1 0 1 . **o 0.20 1*1.00 625/itl

Punpih * lilmhai i
/ l.o

60.20 98.60 0.28 71.80 it 8*i. I**

Labnnitha
76.2

69 60 9 7.'*0 0.35 21.90 79 )/ iO

II1 It fc/'l 6*i 010 97.80 0.08 77.00 79 1 12

Sul II
90.0

69.20 101.80 0.0*1 27.60 57 5.6*1

Pant

Fire  Ball

92.*

96.0
6 5 0 0 97.*0 0.86 tiO Oil 08H/I2 

( on Id



Appendix- -rV (rontd.)

Genatypcs Plant height Days

Fresh Market 9 

DMM (EC 10X759) 

EC 129968 

EC 1 0 * l 6 2 / P 2- l  

EC 5*6*5  

EC 5 0 3 6 6 - 1 - 1  

EC 12 9 5 9 9 / P (

EC 129599 

EC 128965 

EC 1 2 9 ) 1 1  

E 10 1652  

Kt 1 

Kt 2 

Kt 3 

Kt ft 

H5 101 

H5 102 

AC I ft 2 

AC 2J8  

AC 2 JO 1 

5 12

Sweet 72 

Punjab K e v i n

Puaa Early Dwarf 
Money Maker

Marutham

Puaa Ruby

LE 206

LE 21ft

Sakthi

CD (0.05)

CD (0,01)

(cm)

83.6

9 1 .0

105.8

76.6

98.0 

100.ft

103.8

75.0 

II 3.2

107.2 

1 I 5.0

17 1 .8  

I 10.8

109.2 

I I - .6

' * 7.0

r* "i. 8
7 1 f,

0

7 7.8
*  9  t

\ r  7 fj  

? 5.0

8* i

I low
to

8 1

7®. ft

;o.o

78.8 

67.0

11.8 2 
I1.V1

er

63.80

65.80 

66.00

65.00 

66.20 

6ft.ftO 

63.ft0

59.80

6 7 . 0 0

67.70

7 0 . 2 0

6 0 . 2 0  

6 5. ft 0 
6 ft. ? o

7 0 . 0 0  

6 6 . 6 0  

6 7 / 0  

6 1.80 

6 7 / 0  

6 ft. ? 0

ro / 0

6 5 . 0 9

6 1 . 7 0  

V I  . 6 0  

6 1 . 8 0  

6 7 / 0  

6 8 ftO 

' , 1 . 8 0  

1 9  7 0

61.00

7 ft 6

1.7ft

Days to 
harvest

Index to 
carlincss

Fruit^/plnnt Truit viclrl/plant
W

103.60

92.00 

96.ft0

96.80

103.00 

9 1 .ftO

105.20

89.20

9 8 . 0 0  

In;.of)

9 2 . 6 0

9 8 . 6 0  

OO.ftO

9 7 . 7 0

101.60
1 0 0 . 0 0

9 6 .8 0

9 6 .8 0  

9 1. ft 0

9 1 . 0 0

9 1 . 0 0  

96.ft0  

9  | . 6 0

8 7 . 6 0  

1 0 1 . 6 0  

1 0 0  8 0  

|0 0 . 8 0

9 | .00 

9  | 8 0

9 7 . 8 0

ft. 7 '  

V 16

O.ftJ 

0.27 

0.56 

0.61 

0.ft2 

0.50 

0.51 

0.53 

0.53 

0. ft 7 

0.2ft 
0. ft 8 

0.76 

0.16 
0.38 
0 .7 0

o.71 

1 . 1 6  

0 . Vi

o . 16 

0.7 1 

o.?o 

o.l l 

n 8 I 

O .P 

0 11 

0.11 

I ft I
0 77

1 no

n ift 

0 ft i

Ift.20

27.60 

ft 7.20

28.60 

12.80 

18.80 

16.00

30.20

2 8 . 2 0  

f t ' ft o 
76.70 

11.80 

| 7 . ? o

i

7l.?o

c

IT V . I

I I

| i. Cl

• » .'II

;ft Vn

v> ; m

I n

| ) »'i

I ?  1ft. 18 

761.61 
9?0.09 

986.39 

867.17 

668.59

7 18.78 

89 7. SO

8 9 Q /j 0 

M l '  ft*»

ft 7 0 . 9 7

^ *, <•> Cl

7,,v . 7  ft

III '• 'ft 

-nr,. | r, 

~ 11 
"  *• I 

v | | c

- < ' 1 -.

»8

l t n»

- ' 1 u  ̂
1 • 1

ft; v f ■ 1
0 V| ) ft 

i.l ft 0 7  

'  11.  1 7

’ l i  I  f t  "

■» • ’.

2
.  , p p „ „ M  l 9 S 7 - 1 f l n . i i . r y  P S S



Mean performance of *
a °  gerotypes for fru il characteristics

APPENDIX -  IV

(iCTwiypfi Av eragc
I run  
weight

Fruit

index

Loculcs*/
Iruii Pericarp

thickness
(mm)

Fru it 1 * 
ri  .11 king 

{ % )

Storage
lih

(days)

Ohio 832 

Ohio 7 8 1 1  

Ohio Sl*.*>

St 61

St 6^ 

st a;

ONt 323

ONt 32 I u 

H 722 

II 2*5 I

H 70 t 4

I'M (i I ' j I

HW 2V( I 

TH 11 3

Veepirk

Veepro 

Veekirg 

Veemr>r»- 

Verr"*,,  t 

Rubyv* *

UC 2H 

UC 32 

E 6 20 1

Processor i 0

Roma

San

f i r m /  H  in 

5toux

Punjab t .hhuhar j  

LabonitM

I HR 6/9 

Sal 1 1  

Pant 1^

Pirn Hall

3 6 . 3 7  

3 7 .  13 

3 3 . 3 2  

2 9 . 1 3  

3 3 . 3 0  

■'•S. I * 

Ik. 2 *

.1.1

1 *

. . / !

1 i ?1 <

V i  • I 

, » / ' •  

J  i 7 * 

2*i t(t 

■)/ H  

I no ' i0

2 1 98 

20 61) 

3D *9 

2*1.31 

21.M 

71 1/

1.38

1 .3 1

1.19

1 . 2 9

1.08

1.2a

M S

1.11

I..l a  

I. Jo 

1 1 /  

l.2»

1 . 0 3  

1 . 0  ‘

I V v

101

0.KI 

I a |

1. io 

1.26 

I 21 

I 12 

I . M  

I l a 

I 12 

( ,  9 8

0 9 I

1 .9 2 

I I *  

1.21 

M l  

1.10 

0 *17

3.2 (1.79) 7.38 0 (1.00) 31.6

2.2 (1.18) 5.13 0 (1.00) 29.6

2.0 (1.11) 6.32 0 (1.00) 28.0

2.0 (1.11) 6.09 0 (1.00) 21.0

2.6 (1.61) 6.50 0 (1.00) 26.1

3.0 (1.73) 6.52 0 (1.00) 31.0

2.a (1.51) 6.31 0 ( I . 00) 21.8

3.0 (1.73) 5.15 0 (1.00) 21.2

2.0 (1.11) 5.51 0 (1.00) 33.1

2.2 (M S ) 5.17 0 (1.00) 28.8

3.2 (1.27) 5.51 0 (1.00) 21.6

2.1 ( M l ) V IS u ( 1 .UN) .' '• . o

1.0 (2.2 3) r».3l 0 (1.00) 21.2

a. 2 (2.01) 6.39 0 (1.00) 2O.0

1.2 (1.79) V 26 2.92 (1.75) 21.0

1.0 (1.89) 7.07 1.07 (1.11) 1 5.8

•«. 2 (2.03) 6.3 3 2.K- (M S ) 22.6

5.1 (2.31) 5.06 2. OS (1.66) 12 1

2 2 (1.18) 6.19 0 (M-n) :v 2

a. a (2.08) 5. V. 0 1 1.0(1) 7 V I

1 0 (I 23) V I 1 1 11 A • 1 c t l. ii? ) ? 6. n

2 o ( M l ) i. 1.8 2 18 l l .M ) 26.0

2 0 (1 I.M) f, R I 1.71 (1.171 21.1

1 « (1 i 1) 1 n i M (1 ii'*l

2 O (1 11) 6 'M n (1 no) 18.1

2 a (1.11) ; n 0 II  00) 20.0

6 a (2 51) 5.21 9.91 (2.82) 21.8

) 2 (2 2/1 5.91 57.28 (7.32) 70.0

2.0 ( M l ) 5.1 3 0 (1.00) 1 V6

2 o ( M l ) 1.87 0 (1 00) 20. C.

2.8 (1.67) 1.19 0 (1.00) 7 vn

2.0 (M l> 1.61 8.82 (7 89) 8.8

2.2 (M M 111 0 60 (111) 21 2

2.1 (1.11) 1.61 17.11 (1 82) 19 8

C until



G e n a  t y p «

Fresh M arket 9 

0 MM (EC  IOS739)

EC 1 29968 

EC I 0 4 1 6 2 / P 2- 1  

EC  5 *6 *3  

EC  5 0 3 6 6 - 1 - 1  

EC 129599/P  j 

EC  129599 

EC 123963  

EC 12 9 3 5 3  

EC 10 1 6 3 2  

Kt I 

Kt 2 

Kt 3 

Kt *

H5 101 

H5 102 

AC 1*2  

AC 233 

AC 2 301 

S 12

Sweet 22 

Punjab K^sarl 

Pusa Early Dwarf 

Money Mak«*r 

Marutham 

Pusa Ruby 

LE 206 

LE 2 1*

Sakthi

CO (0.01)

CD (0.01)

Appendix -  IV (ron id .)

Average
Iru it
weight

97.68

2 7. * 3 

2 1 .77  

36.97 

73.37  

33 .33  

5*. I *  

3 1 . 1 3  

28.*2 

21.31

26. *7

27. *6 

33. *7 

*6 07 

* 3.20

17 17

151.0 3 

I 5.80 

I * .67 

76 77 

7 , ;5 

I 7 60

/'i (6

36 V. 

30 01

7/1. I I  

10 I I 

77.67 

1 3 .0 1

17.10

22.60

Fruit
shape
index

Locules*/
f r u i t

P r r  Irn rp  
tliirkn css  
(mm)

1.00 
1.60 

0.83 

1.1* 

1.02 

0.97 

1.0* 

1 . 16  

0.87 

1.19 

0.96 

0.88 

0.89 

0.96 

1.00 
0.91 

0.91 

0.8* 

0.7* 

0.70 

0. 8 8 

0.76

1.17 
0 7* 

07 I 

9 *0  

0.7 3 

0.88 

0 90 

0.9*

0 .17

0.23

r n i i l "  
r rn« king 

{%)
Moi.igi* lifr

(days)

*.8 2.18) 6.27 3.81 (3.89) 20.60

2.0 l . * l ) 3.7 8 u (I  .on) 8.0D

2.6 1.61) * .61 in .  m  (s . *s ) 19.00

2.* 1.5*) 6.59 22. 1? (*.*?> 70.6n

*.6 2. 1*) 6.* 1 1 1.06 (1.16) 70.*0

3.0 1.71) *.27 19.71 (6.11) 1 *.*0

*.6 2. 1* ) 5.88 20.67 C 3.79) 1 9.20
0

2.2 1.08) 5.0* 1 1.38 ( 1 .?3) |n . * o

1.6 1.89) 5.27 13 n * (*.  * o ) <i 2n

3.0 1.72) 6.86 l * . ? 7 C 3.67) 7 3.r,n

*.2 2.03) *.71 9.S3 < ?.7 v ) 20.60

3.2 1.79) 5.37 8.70 (2.77) 1 7.70

3.0 1.72) r».6Q 7.7* <?.*■') 1 3.?n

*.6 2. 1*) * .32 7.1 3 ( * .1 " ) 77.r,0

3.* 1 .8*) *.67 771 ( 1 < 73 I t i .m

VO 1.73) *.60 0 ( 1 .0") 1 9. * n

3.6 1 .88) 3.** n y  v (1.76) 1 * .80

7.0 l . * l ) *.06 0 M r I 7.

3.* 7.3! ) 7.8* n / » 3 ( 1 " -1 1 • 1 «'!)

1.8 2.0*) * . * * | ) V '  f j  •> 1 > t n 1

3 * 1.8*) *.  1 3 y 1 ' i 1 1 • 1 1 ' ' '

* .0 1 .99) 2 .9 r. V I 1 1 ’ ' \ | 1

*.  7 7 n r.) 3. * f . '• 1 1 • >1 I ' 1 •’

7.8 I . o / ) 3 * * n M ' ■ 1 ' *•»

3 7 1 . 7 0 1 3; *, i | • ••) 11 . *•»

3 7 1.7 9) 1.78 • *, * 1 ■> 1 1 ) 1" ’ 9

* 6 7.1*) 3 n> n i t  » •) v cn

16 1.89) * 3| n 1 1 " " ) 16 7"

1.0 1 77) 3 0? ii * 1 ( 1 ••*) | <t MU

* .0 1.99) 3 93 31 <?., / ’ '* r>) |m *n

0.72 n. 3/ | *M • 11

0.29
0.73 1 81 7 7 1

d •• P a r e n t h e s i s  Indlra ie  J " T “ rr«"sf  

5 2 - Septem ber  «  lan , ' flrV ' 1 * ‘

— F  value*



A P P E N D I X  - IV

Vledf per tormanr •- tpmai- •-*; «. ! v \ r j lor

u«noi>?n lu if r  » . e t ! 1 c.i• r- .

I l> \r r..»

o*w IK  so.: 11 „

7iu  s:..

T  *

o m  i \29 so.r i s . t  ’ .s-

1* n  i4*.*> o< 5̂ t i

.tSi ^  s^.i :i : •
Si *? 9̂ „ :

O M  1 2 S  5 * .  2  2 l . r s  - .7 6  L . ‘J

t ' . .  •

D*«i 1210 54.0 i: V -.15

H T22 76.o I 3.-* -,9j
H  3 * 5 3  5 0 . 0  5 . 9 6  5 .0 0  7.60

H  7 0 3 *  5 2 . 6  2 9 . 6 *  4 . 5 4  6 . 7 1

P M  6 2 0 3  5 2 . 4  1 2 . 7 3  <..90 6 . 6  3

OTE 2 0 S  F  5 5 . 2  2 7 . 9 5  5 . 0 -  5i. 1 r»

T H  3 1 5  S - .Q  3 0 . 6 5  5 . 0 0  t , .9  3

V « * i c k  7 9 . 0  U . 2 3  5 . 2 0  5.96

V * c p r o  7 6 . 0  1 5 . 0 4  4 .5 G  r».’ *6

V f f k m g  7u 6 1 5 . 1 1  3 . 9 0  '>.07

V p g m o f g  5 1 . 6  2 6 . 0 3  4 > 0  5 . | f i

V e r r o n u  5 1 . 2  2 1 . 5 *  6 . 5 0  7 . 7 ' «

7 2 . 4  16.13 4.50 6 .19

• c  2 5  7 2 . 5  I 6 ' 3  4.20 5.26

I C  5 7  5 0 . 0  I * .06 4 .70 5.9».

I r ui t i .i t h a f d r t r r  l i i . r  »

. • 1 V i * • 1 I *•!_*>  ̂ »J. ' !tr  Ju« in** supjr Aridity pH

1 * * i • i ‘ ' i r  i * i - 11 (*i> ( % )

*•

i. (. 1 2.94 0.34 4.46

1 . V 1 -4 3.49 0.40 4.42

i .  M 7.0 I 2.94 0.14 4.50

0 .54 7.2** 2 .6 ) 0.40 4.30

i . : : - 6 .4  1 2.56 0.36 4.44

1.05 7.1 1 2.40 0.33 4.48

0 .9 3 7.45 2.59 0.42 4.30

0 .7  5 S . 04 3.45 0.40 4.80

1.07 6 .39 3.54 0.39 4.40

1 . 10 7 .00 2.70 0.37 4.40
o-

0 .90 7.49 3.19 0.44 4.60

0.90 7.40 2.79 0.38 4.48

1.25 6.47 3.03 0.40 4.46

0.90 7.70 3.11 0.47 4.60

0.71 S . 16 3.16 0.56 4.06

0.69 5.69 3.14 0.36 4.16

0 .60 S .4 | 2.55 0.35 4.12

0.7 0 7.41 3.10 0.55 4.16

1 . 00 7.79 3.35 0.43 4.30

0 .50 7.99 2.97 0.40 4.28

0.61 8.71 2.50 0.34 4.32

0 . 00 9.0 7 1.04 0.33 4.30

C o n t d .



j jp r t # )  -  19  te-K cU

3 u i c e  \  t . c
S « n r w !

1%

S. * 2 1S S 3 .!

Processor ct ’ i.o

Ro m  SO.2

Son Marzam 7 1.2

S a n a  1330 ?a.2

S n a  7S.0

t m m  Ckftoftara 7 5.6

L m v i t a  33.2

H t  674 7U.6

Sc* 1 1  79.2

F im  73.6C

P m  Ball 32.20

FrgJh Market 9 80.20

CWM (EC 103739) 30.00

BC 129961 SC. 20

EC W 16 2/P 2- i  69.60

EC 3*6*3 77.20

EC 30366-1-1 73.20

EC L29399/P1 76.00

EC 129599 83.60

EC 121963 75-60

EC 129333 79.00

l u i r e  w t 'Z T 5 '  T . ; u

'! riu ' * • <■

r . : .  '« . .■

t£.:

12.*-

L 3. L - - ‘

11.3s O j  t-.l f

13.l-3 6.:: t.9s

i l .l* 6.:: too

Its.4  ̂ 3.9- 5.^0

17.4C 4.96 5.95

U .S2  6.30 7.13

22.52 5.44 5.96

29.32 *..10 5.49

16.16 5.00 5.80

20 .0  5.0- 5.89

19.17 4.SO 5 .12

18.46 4.90 6.00

14.60 5.40 6.52

15.56 4.30 5.47

20.82 6.30 5.79

16.77 6.60 6.23

28.79 5 .10  5.64

i

Vj

.'.68

r — —
w .  -

0.30 

C. 52 

C.54 

0.92 

0.66 

0.80 

0.S0 

0.38 

0.49 

0.64 

0.50 

0.72 

0.52 

0.72 

0.52

*L T„ ^ . 1  C l '  

i ( • *  r jl t •.

‘*.99

S.S3

8.62

9.09

5.34 

10.66 

11.10

7.41

9.09

6.37

7.34 

15.65 

10.47

9.96

12.97

7.62

11.24

8.64

10.84

f c e a u r m *  s u g a r  

[\>

2.63

2.28

3.21

2.60

2.30

3.23

4.01

4.20

4.28

3.73

3.64

3.95

2.76

3.32

4.00

3.35

3.18

3.45

3 .17

3.40

4.55

3.61

Acidity

0.38

0.36

0.62

0.37

0.41

0.41

0.64

0.62

0.61

0.40

0.66

0.42

0.31

0.65

0.69

0.38

0.41

0.52

0.37

0.59

0.40

0.42

pH

4,26

4.40

4.22

4.20

4.16

4.12

4.01

4.00

4.46

4J28

4.34

4.02 

3.98 

4.11

4.02 

4.16 

4.24 

3.91

4.02 

4.10 

4.04 

4.40

Contd.



appendix - tV (roatd .)

uenarype*

EC  I0lb32 

M  I 

K t 2 

K t  )

K t  ci 

HS 101 

HS 102 

AC »*2 

AC 233 

AC 2301 

S 12 

Sweet 72

Punjab Kcwt 
Pusa Ea rly  D'*«&r: 

M ooe* Maker
9Marutnarn 

P»rij <mDv

’- L  20b 

LL 2! *»
j** '  »

!u i fe  yield 

l%)

7̂ 40 

X0.20 

30.&0 

30. o0 

71.40 

ib.40 

33.DO 

3Q.bO 

30.:o 

3Q.b0 

il.bO 

3Q.G0 

7 4.40 

11.20 

*2.20 

• i :o 

* :o

'i>0

luK'e viClvJ 

11 l>

12.22 

ISM* 

1 * 3 3  

2b. I '  

I* .**  

17.20 

12 . 13  

i S .  3 1

o 1 3 . - I 

17.45 

9.40 

S. 79 

V ! t

i: 72

I'M 

> t>»

- n

4 tO

V20

5.3*

*.53

V10

5.14

5.70

5.60

*. I *
5.J0

5.20

fw»!al

I I

• )l 

r. r  

r> 0 9 

5 7 5 

5. M  

b.I I 

5.0 7 

5.39 

N . 1 S

•>.03 

..7 1

0.29

'•.51

. . r *

•. * 5

< n »r 05» 

« n '«j.on

. Ob

. 14

» T • )
/ 1

• 1

* «

S - k •- j. 1 • • r 1,1 »* r | '»* 7- 
2

InvMublr Total bolads: Reducing vrgar Arid ity pH
unoiuble ratioifc) [%) {%)

I o'. •).• n 3.4 5 o.JS 4.18

0.40 10.04 2 62 0.40 J.98

0.78 s . 24 4.06 0.40 4.40

0.60 10.16 2.90 0.47 J .94

0.91 6.21  2.96 0.42 4 . 16

0.49 1 2 . I 6  4.09 0.53 4 .12

0.6 J  9.76 5.03 0.53 4.03

O.o 3 ‘1.22 4.0 3 0.54 4 .06

0.49 12. JS  4.03 0.63 4.20

O.bO 9.93 3.27 0.65 4.02

0.71 9 .9 9  3.10 0.67 4.12

0.46 11 .37  3.56 0.60 4.12

0.43 1 1 . 1 2  2.73 0.59 4.36

0.49 12.77 1.69 0.73 4.16

0.49 11 .30 3.22 0.52 4.48

0.52 9.62 7.63 0.53 4.24

0.4 8 I 1.2S 7.48 0.66 4.44

0.48 | l.„4 7.06 0.51 3.96

0.50 11.4 I ' . 15  0.54 4.10

0.4? I 1 .1 , 1 ' 1 > 0 .6 ?  4 . iq

0 09 1.1.1 .V I  0.12 0.18

0.17 ’ n  ’ ' . 78  0.16 fj.24

im i i f  > I 9 XX



APrEN D IX - IV

c a n  p c r lo r rn a rw c  o l lo in a to  geno typ es  lo r  f ru it  ju ir c  r h a r a r ic r is t i r s

Genotypes ' " " tc» l Gum.su-nry Lyropone /•. ..r. . I.i..- A- I... a. hi
  ( P P T )  (m g/100 g) (/\g/IOO g) (m g /100 g)

Ohio 3 ) 2 3.84 31.79

Ohio 78l*i 8.69 29.70

Ohio 8 129 8.48 32.09

St bl It. S3 2 3 .4 0

St 64 7 .9 0 2 8 .8 b

5t 87 6 .9 2 32 .14

ON I 823 6 .8 4 2 8 .67

ONt 8 2 1 0 3 61 2 3.34

II 722 9 .8 9 32 .40

I I  2 b )  i 7 i S 1 0 . 1 2

H 7 0 M 7 . 2 ) 2 9 .0 2

p m  e : j ) 7.4 5 2 3.4 4

I I *  i  % i 7. i  8 1 1 * 6

m  ) i ? ' 5  ; 2 9 2*1

V c f  pi* 4 0.6 i 2 i i >

Verpr » i  U' l 26.18

V»* * • K11 I . . ' * 2 1 * 2

Vff »*mr»r ’■*
2 ! 6/

V^ernrr.d 7 .81 r  j . > o

Ruby 7 .44 7 7 .3 /

IIC 28 / 8 / / V I I

IIC 82 ; Ift 7 2 4 >

t! 6201 f H M  / 4

Processor 40 6 6ft / 4 46

Homo 5 14 //  14

S a n  M a r / * n i o
6 6 2 / » »»

Heinz 1 J 3 0 5.69 72 12

Sioux
7.60 2 5 46

Punjab Chhuhora 6.4 3 18 9)

Labonitha 6.90 18 63

1HR 674
7.40 24.48

Scl II
9 64 7 V 4 )

Pan! T j  

Fire  Ball

3.39 28 60

9,81 2 1 .4 )

0.32 3.50 251.47 12.22

0.30 5.23 405.43 22 .12

0.32 6.54 301.27 17.37

0.28 5.39 478.70 10.60

0.29 6.35 351 .23 18.57

0.32 5.63 246.57 25.79

0.29 5.07 429.70 14.31

0.2) 3.48 252.1 3 14.47

0.32 5.52 4 1 1 . 1 3 21.98

0.30 4.98 4 17.07 18.07

0 .2 9 4.08 333.40 21.00

O 30 5.60 3 9 5 . 7 ) 18.24

0 . 34 5.76 347.27 21.58

0 .2 9 4.84 344 .50 1 6 . 2 )

O 26 3.77 4 0 7 .5 1 2 0 .8 0

0 .2 7 4 .7 6 5 ) 5 . 7 0 18.27

0 7 2 5.0 5 51 8 .7 0 18.01

0 . 2  » 1.96 4 4 9 .1 0 11 .08

'). 1 0 5.09 4 2 8 .7 0 7S  ’ 7 L f .l r

0 . 10 4.52 24 1.17 19 .9i»

0 .7  4 1.79 17 7 .00 76.88

0 .7  » 1.71 5 10,4 1 25 .08

• i 1 1 i .«•; *• V. u * * 4 U .*

O 7 4 1 1 0 1 l , S  4 1 7 4 4 5

li 78 1 X I 4 1 1 X 7 I ’M'I

i) 1 1.6 46 8 80 7 6 . r'?l

0.72 1 2 3 2/ 1 .7 1 28 1 3

0.26 3.72 150.50 27.14

0.19 3 63 572.1 3 21.81

0.19 4.51 469.40 32.03

0.24 3.58 330.1 ) 2 ) 1 3

0.2) 3.41 147,33 17.68

0.29 4 . 1 ) 271.80 28.27

0.2) 3.61 3?/ 77 76.06



Appendix -  [V (con id.)

Genotypes Sugar a n d  
ratio Pulp content Consistency Lycopcne f i  carotene Ascorb.c a n d

) (mg/100 g) C/A.b/ 100 g) (mg/100 g)

Fresh Market 9

DMM (EC 108759)

E C  129968

E C  1 0 M 6 2 / P 2-1  

E C  5*66 5

EC 5 0 16 * , - ! -i 

E C  I2 * )v r i / r  

EC  1 295 J i  

EC  I289f.5 

EC  129 1*»5 

EC  10 1 6  5.

Kt 1 

K t  2 

K t  3 

Kt n 

H5 101 

HS 102 

AC. t 'i 2 

A C  2 18 

AC 2 101 

5 12

Sweet 72 

Pun|ab Kr-tari 

Pusa Early  Dwarf 

Money Maker 

Mnrutham 

Pusa Ruby 

LE 206 

LE 214  

Sakthi

CD (0.03)

CD (0.01)

7 .2 1

5 . 15

5.89 

8.93

7.89 

6.65 

S. 5/ 

5.78

I I ./I. 

JUG 

6.06 

G. 5 |

6 01

5 22 
u.r>

6 oo

4 /  5

5 0/5

6 2/ 
5 / 5  

1.72 

5 /2 

5 91 

5.32

2 30 

1 08

2 1 . 1 5

24.68

20.75

19.94

21 .0 3  

20.41

1 5.91 

22.00

21.87 

25.44

2 5.67 

21.10

24.4 2 

21.00 

22 98. 

22.59 

2 2  62 

18. is

17.58

18.58 

21.22 
16.80 

16. 5 5 

l/./H 

19.28

1 7 69 

18 80 

18 91 

15.5/

21.87

1 .8 1

2 41

0.21 

0.25 

0.21 

0.20 

0.21 

0.20 

0.16 

0.22 

0.22 

0.25 

0.26 

0.21 

0.24 

0.21 

0.21 

0.2 ) 

0.21 

9. 19 

0.18 

0 .1 9  

0.71 

0. 1 /  

0.1/ 

0 18 
0.19 

0 18 

0 19 

0.19 

0.16 

0.22

0 02 

0.01

3.72

2.72 

3.50 

3.08

2.78 

2.39

3.91

3.4 3

3.89 

3.12 

3.54

3.4 3

3.23

3.92

3.52 

3.47

2.90

1.79 

3.46 

4.58 

3.7 1 

1.6 1

1.52

1.69 

7 71

7.67 

7 61

4.68

1.24 

2.14

0.60

0.79

322.87 

363.07 

296.13 

439.17 

2 18 . 10

458.57

366.70 

4 14.80

404.40 

320.83 

405.43

442.00

340.87 

44S.73 

4 18.90

192.57

508.70

4 12.01 

177.77

5 5 2.20 

'(>‘*.47 

44 5.8 1 

182.51 

W it. 9 7 

75? *•(} 

157.80 

14 5.97

446.40

197.70

102.01

70.28

92 .15

26.50

32.31

30.42

28.58

29.36

25.75

26.91 

22. 38

25.76 

31 .55  

24.24

24.91 

23.89 

22.2h 

1 1 . 57 

20.82

21.27

25.50 

79.8 7 

27.40 

2 5.7it 

28.92 

20.14 

28.78 

1 7 .8 ? 

71 . 1 8

18. 51  

24.60 

18 W 

26.67

6.85 

9 00

S - September 1987-Januflfy 1988 
2
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ABSTRACT

T h e  p re s e n t  s tu d y  w as  u n d e r ta k e n  to  id e n t i f y  idea l  p ro c e s s in g  types  

s u i t a b l e  for  k e t c h u p  and  p a s te  m a k in g  and  a s so c ia te d  she l f  l i fe  o f  ketchup.  

T h e  p r o s p e c t s  o f  g r o w i n g  these  p r o c e s s in g  types  are  p re c a r io u s  in K e ra la ,  

u n le s s  p r o c e s s i n g  t r a i t s  a re  cou p led  w ith  b a c te r i a l  w i l t  re s i s tance .  The  

o u t c o m e  of  the i n v e s t i g a t i o n s  on e v a lu a t io n  for  p ro c e s s in g  c h a r a c t e r i s t i c s  in 

t o m a t o  and  th e i r  e x p re s s io n  in a b a c te r i a l  w i l t  re s i s tan t  g e n e t i c  b a c k g ro u n d  

a r e  b r i e f e d  be low .

The process ing  tom atoes  w e re  d is t in c t  from  fresh m arke t  types  

w ith  re s p e c t  1 0  the ir  e longa ted  shape w ith  shape index >1, ch a ra c te r is e d

by fe w e r  lobules, high p e r ic a rp  th ickness, increased  f irm ness  and res is tance  

to r ra ck in g .  The f i rm  fru i ts  had c o m p a ra t iv e ly  high insoluble so lids. 

Id ea l  types  also in d ic a te d  high to ta l  solids, pulp con ten t ,  cons is tency  and

ly co p e n e .  R e d u c in g  sugar and TSS  w e re  low due to pa r t i t ion ing  of more  

of the solids in to  c e l l  w a l l  com ponents .  A c id i t y  was also s l igh t ly  reduced  

due to reduced  lo ru la r  a rea .  F r u i t  shape index was re la ted  to qua lity

t r a i t s  as c o n f i rm e d  by so m a t ic  ana lyses .

Pu lp  co n te n t  and to ta l  solids of fresh tom ato  are  ind ica to rs  of the  

p ro d u c t  r e c o v e r y  and the excess w a te r  to be e vap o ra ted  w h ich  in turn  te l l  

upon the cost of c o n c e n t ra t in g  the p roduct to a fixed solids leve l .  

Inso lub le  solids co n te n t  d e te rm in e  the cons is tency  and cons is tency  of the  

p rod uc t  is a m a jo r  grade c r i t e r io n  of ke tchup . I IW  208 F  w ith  the  

h ighest  ke tch u p  y ie ld  (10.95 t h a " 1), low energy  cost, h ighest cons is tency  

and m ax im u m  sensory score  was the most ideal geno type  for ke tchup .  

O h io  8129 and St GH w e re  m ore su ited  for paste  m ak ing  due to th e ir  

br igh t  red  co lo u r ,  s ince  co lou r  dec ides  the paste q u a l i ty .

P h y s i c a l  a p p e a r a n c e  o f  the p ro duc t  d u r in g  s t o r a g e  w as  a f f e c t e d

o n ly  in a few  g e n o t y p e s  by b l a c k n e c k  f o r m a t i o n  and  phase  se pa ra t ion .  

G e n o t y p e s  s h o w e d  v a r i e d  re spon se  in re te n t io n  o f  q u a l i t y  c o m p o n e n t s  d u r in g



s to ra g e .  c a r o t e n e  re g is te re d  d ra s t ic  red u ctio n  during  storage fo l low ed  by 

re d u c tio n  in a s c o rb ic  a c id  and lycopene  co n te n t. A c id i t y ,  co n s is ten cy  and  

T S S  show.ed s l igh t  re d u c t io n  w ith  advan ced  storage w hereas reducing  sugar 

and pi I show ed  an upw ard  trend. Ohio  8129 and St 6*# w e re  unique in the

11. Ic  1 11 km i o l t o luu i , ascurbn  a r id  and cons is tency  o l ketchup during  

s to ra g e .  M ic ro b ia l  spo ilage ol ke tchup  during s torage  was caused  by

* lavus and A spergillus fumigatus.

The p rocess ing  genotypes  w e re  h ighly susceptib le  to w i l t .  The  

F j  h yb r id s  b e tw e e n  b a c te r ia l  w i l t  re s is tan t  lines and processing lines also 

sut cu m b e d  to w i l t  but they exh ib ited  q u a l i t a t iv e  im p rovem en t in Sak th i x 

HU. 208 F  ior to ta l  solids and insoluble solids, and L E  206 x Ohio 8129, 

L L  2' in \ -■ l l or  co lour .  A l l  the hybrids w ere  c ra c k  res is tan t also.

E v a lu a t io n  ol I- hybrids  for ke tchup  and paste re vea led  that Sakth i x 

ll\t 2 u v I ".lii* 1 1 o i 1 1 yn Idod o ther crosses in case of y ie ld  and cons is tency

I,, I 1 p r o n . i v  the best m a te r ia l  lor ketchup and paste. L E  206 x

O h m  8 129 arid I E  206 x st Gli w e re  prom ising for qua l i ty  due to enhanced

f ulviur.

I, [ | vc j'ciii* «.ii 1 1 « > 1 1  j'*>vtTficii rlieircic tcrs like plQnl height, dciys to 

harve.t ,  storage hie, pern arp thu kness, total solids, lycopene, ascorbic 

acid, 1 1 1 1 r e yield, reducing sugar, consistency, shape index, acidity and pll. 

Predominant - <d non-additive gene a< lion was observed for fruits/plant, 

y itdd/planI, average fruit we.ghl, I... ules/1rmt, TSS and insoluble solids.

Inher i tarn e to bacterial wi l l  resistance revealed a recessive model 

with monogenic mhenl.inr e in Sakthi and digen.c inheritance in LE  206.


