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INTRODUCTION

Watermelon, Qitrullus lanatus (Thundb.) Manaf,
belonging to the fanily Cucurbitaceas is an important
vegetadble crop of India and tropical and sub-troplioal
regions of the world, It has got universal popularity
because of its deliclous fruits and high productive

cAanap ity .

In India, especially in Rajasthan State, it is
widely grown for human consumntion as well as for fodder
in one reglion or the other, It is avallable as a desert
erop for the rich and common people and is also useful
in quenching thirst of the poor during hot weather, Ite
flesh is used as an antiseptic in tynhus fever, seeda are
ground and baked into bread, and meed kernels are used

in medicines.

¥atermelons are available {n India in numerous
diversified forms varying in fruit shape, size, rind
colour and quality becaume it is a cross-pollinated erop
and as hardly any care is taken to maintain the genetic
purity, a mixture of varieties are grown in most plaocee.
High yielding capacity, uniform shape, good sisge,attractive
rind colour and sweet flesh are ths prerequisites of a good
watermelon variety. Improved watermelon varieties are
laokipg and the existing commercial varieties do not possess
all the desiradle characters. Inspite of its universal



popularity this orop has been neglected by the breeders
and relatively little improvement work has besn done on
this erop in our country. In U,5.A., some attempts on
watermelon improvement by pure line selection ware azade
by individual growers over hundred years ago but the
greatest advanoes in watermelon dreeding started since

1930 (Crall, 19%3), while in India {t atarted much later,

After the discovery of the phenomenon of heterosis
by Shaull (1914), heterosis breeding has been an important
f1tem in the kit of tools of the vlant breeder. ¥ith the
knowladge of this phenomenon many agricultural crope
ineluding cuourbits wers improved and many varietal hybrids
of cuc.umbers, melone and squashes were produced whigh have
been utilized on commercial scale in many countries, In any
heterosis bresding it is always desirable to ascertain ths
genetical architecturs for hybrid vicoir in order to
determine the feasibiiity of utiliszing the »rocedure
profitabily. Since yleld, which is generally a polygenleally
inherited character, is the main considsration in heterosis
breeding, it is of conaiderable Lmportance to study the
vattern of inheritanse of this character as well as various
other direet or indirect components related to yield. Genetieo
basis of hydrid vigour particularly in {ndigenous strains

of watermelon has not been determined so far.



The obdjective of the present investigation wap
to find out the extent of hybrid vigour for different
charizoters like the length of the main vine, the numbdber
of days taken to open first female flower, numbsr of
female flowers, number of fruite, welght of fruit, length
of frult, breadth of frult, total soluble solids (T.5.S.)
and total yleld per nlant: rene aystem following graphioal
and numerical approach and combining ability {general and
specific) of the parental lines used {nclinding reclprooal
effects. Gene system and combining ability effects wars
calculated for the five characters vis., the number of
days taken tc open first female flower, number of fraits,
weight of frult, total soluble msolids, and total yleld
per nlant. Studles were extended to find out the inheritance
of qualitative characters vis., matire frait colour, mature

flesh colour, seed colour, seed sise and friit shape,

The present inveatigations were carried out during
the year 1966 to 1968 at the Hortlealtural Parm, 9.X.N,
College of Agricult xe, Jobner, University of Udaipar,
Rajasthan, Tndia,



NEVIEY OF LITIRAT IR
Heterosiss

Heterosygosity is often accompanied by inoreased
vigour and that the F1 generationa are more vigourous
than their parents, im a common observation. Whaley (1944)
and Shull (194) pointed out that hetarosls is the
developmental stimulation resilting from the union of
different gametes while hydrid vigour r-fers to the

manifest effects of heterosis.

The hybrid vigour has been found mainly in
characters, such as yield, height, maturity, large number
of fraite, disease resistance, etc., which are controlled
by many genes, The phenomenon of heterosls has been explained
to be assooiated with some facotors like heterosygosity
(Shull, 1911 a, b} Zast and Hayes, 1912 and ~ast, 1936),
agcumulation in the heterozygote of the favourable dominant
genes from sach parent {Keeble and ™ellow, 19103 Bruce, 1910
Jones, 1917; Collins, 1921 and Rickey, 194%), alleliec
interaction (Zast, 1936) or over dominance (Hull, 194%) and
non-allelic interaction or enlatasis (Jones, 1945; Castle,

19463 and Jinks, 1955).

Advances in our knowledge of gene struct.re and
action in recent yeare have led to the realisation that
there may he no absolate distinection between alleles of one
gene and alleles of different gzenes (Pontecorvo, 195%). If
this is s0 the distinetion between the two types 2llelic and



non-allelic interaction has no longer a prselse meaning,

but they have different consecuences on breeding dehaviour

and conasquently on breeding programme aimed at utilising
heterosis, Acoording to Bowman (1959) both dominance incliding
partial or complete and genetic interaction of all kinds when
present in different proportions in different situatirms
resalt in heterosis. & further observed that while designing
brecding schemes to maximnize heterosis the following vpoints
mist be kept in views firstly, heleroals ol sconomic iaportance
is most likely to occur in crosses between nop:lation already
salected in the desired directions sacondly, the wider the
genetie origin of the nooulation ised to prodice the oross,
the greater the expected resulting haterosis, though this may
be only partially true for chariacters closely related to over
all fitness.

- Disllel analysiss

As most of the characters in which heterosis 1is
manifestad are -overned by polysenes thersfors, the study
of inheritance of thess characters is iwportant in ascerta-
ining the genetic bamis of heterosis, Nf the several
bionetrical methods availahle for amtudying the inheritance
of metric traits the diallel analysis is widely adopnted.
The diallel analyasls technioue in which a complete set of
Fy4 hybrids of all possible matings, including parents and/or
reciprocals ars used, was firat nroposed by Jinkm and “ayman

(1953} . Later, Griffing (1956 a) sugrested two other "modified



diallel” methods which included a set of F,'s and reci~rooals
without the inbreds and another with a eet of ¥, hybrides only.
The diallel analysls has been extended to Pz' backoross and
later geanerationsalso (Jinke, 19563 Hayman, 19573 Allard,

1956 a3 Johnson and Aksel, 1959). Racently the triallel

analysis or the analysis of variance of relatives in translating
the comnronent of variance of design into genetic gomponent of

variance has alpo besn reported by Rawlings and Cockerham (1962).

Before analyasing the dlallel crosses {t is essential
to determine whethar all the asszumpticns menti-ned by Jinks
and Hayman (1953) and Hayman (1954 a) hold good in the material
undexr test. Four of these assumptions, vig., homosygous parents
with normal dinloid segregation and absence of material effects
and epistasis are ocommon to all biometrical analyaslae, Tor
diallel analyeis two more ass.mptions, vis., presensce of
no nultiple alleles and random distribution of genes among
the parents, must be satielied, Methods of d2tection of the
fallure of these asaimptions and its effects on interpretation
have been disc.ased by some workers (Jinks and Hayman, 19%3;
Jinks, 19543 Hayman, 1954 &, 1957; Dickinscn and Jinks, 19563
Allard, 1936 b).

In the dlallel analysles there are two approachaes,
namely, grannical and numerical which can be used 2ither
alone or in combination to determine the dominance relationsnip

and rene effects,



Graphical approachs Thoigh diallel croeses of

homosypoue lines wap analysed by Hall {1946) asing parent-
offapring regression technigue for the sstination of
dominance in maize yileld, yet Jinvs and Yayman (1953) wers
the first to present the granhical apnroagnh banes on Yather's
(1349) ocoxponents of variation, D and 1 using ascond dezree
statistios such Yr (the varlance of parental array), wr
(covarianee of the parantal array with off-spring and
VolLo {varianoe of parental valies). They dl<c.issed the
imnertance of the alope of the regression line (wr, Vr)

and its position in relation to the liaiting paradolla

(Wg -V, voLo) indicating the degree of doninance when
there was no dominance the re;ression line (Wr. Vr) was
a tanrent to the liniting narabolia while in case of
complete dominance the regression line pas-ed through
the point of origin and helow that noint in case of
overdominance. The scatter of army poeint along the
regreasion line and the line of unit slope indicated

the dominant relationship awons the parent lines and
gene effects respsatively., They almo discissed the
possibility of prediction of the value of completely
dominant and completaly recessive narents in case
there was a strong correlation between the dominance
order (wr + Yr) and thelr parental order of magnitude

(yr) .



The effect of gene interaction on the slope of this
regression line (wr + Vr) was further elaborated by Jinks {19%4)
and he advocated tooit interacting memders in the arrays
before further analysis was done because genic interaction
ca1med apparent overdominance and hetarcsis in many cases,
Hayman (1954 a) apnlled a genetic algebra to the theory of
diallel orosres and also introduced a new atatistics '

{the covariance between the array means and the 0

array)
for use in (w', wr) rravh, ‘e diac:ssad the affect of linkage
and different type of epistasis on (wr, vr) graph. Diekinson
and Jinks {19%56) modified the technique of diallel analysis
for heterosygous parents by using vr and wr corrected for

varianoces d:e to non-haritadbls sources.

The importance of w', L graoh waa etreased by
Allard (19%6 b) vroposed earlier by Hayman (1954 a) and
advocated the use of both‘wr, vr and w', T franhs in order
to have a olear pietirs of gene aotion, Allard (19%6 o)
suggested the method to determine senctypee~anvironzental
interaction by comparing the nomition of array noints in

L vr graphs for different years,

The method for standardisad deviation graph was
presented by Johnson and Akesel (1959), drawn with values
for parsntal weaps renents (yr) and the order of domninance
(¥, 4+ ¥Vu) in order to determine whether doninance was due

t0 positive or nagative genes,



Nunerical aporoachs The eomponents of variation,
D and H based on ¥ather's theory (1949) Jinks and Hayman
(1953) developed an approach to the analysis of data
from diallel crosaes of homosygous lines, Ths analysia
was devendent upon the estimation of the genetic parameters
Ty H1, Hz and ¥ whien provide estimatas of over all
dominance, the relative dominance of parents and the
diastribution of dominant and recessive allels in the

parental lines entering the diallel system. To teet the
accuracy of the estimates, standard errors were derived

from the varliance of wr - Vr.

The theory and algebraio analysis of dlallel
crognas were oresented in detail by ayman (1954 a),
glvins new notatione and adding two more statistics
hz and ?r in addition to those given by Jinks and Hayman
(1953). He further gave a culck test to olassify the
exveriment into one of the four oaterories as exhibditing
no dominance, partial dominance, complete dominancs or
overdomninance by testing the deviation of D - H1 from
sero combined with the test of sirnificance of Hyo
Hayman (1954 b») further described an analysis of variance
method to test the additive, dominance and maternal
effects in diallel crosses, The dominance effect was
further partitioned to determine the dirsction of dominance

and seymmetry of rene d{stribition,
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A different formula t~ determine the variance
d1e to genotyple environment interaction for a dlallel
experinent replicated in time and/or snace with the
assumption of the presence or absence of non-allelie
{nteraction was presented by Allard (1956 ¢). Later on,
the theory of the diallel analysais of narental and F1
means to the rz and backcroes generation derived from
a set of 4iallel croases was extended hy Jinks {1956),

He revorted that the expected statistics for the Fz
gensration were of the esame general form as those of the
Py exdept that the contridbation of 'h' was halved by one
generation of inbreeding, For this reason the coefficient
of H1 and H, were of those of the F1 statiastions, which
the coeffigient of * was halved deing second and first

degree statistics respectively.

The method of d1allsl analysis was extended by
Tlekinson and Jinks (19568) to croscea invalving parental
heterosygoaity and save the paramsters D1, ﬁ11. H1. H11,
H111. Hlv' F1 and F11. This analysis providad estimates
of the over all degree of heterosygosity of loeci showing

dominance and of the allels frequency at such lool.

"he imnortancs of (H1/D)* value ap a measure of
depree of dominance was discussed in detail by Hayman (1957)
and came to the oconclusion that it wam a rood meaaure of

the average degres of dominance in non-eplatatic diallels
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even when wr - vr was variable. In other wordes, multiple
allelism and non-indenendent distribution of the genes in
the parents, though disturbing the (wr, Vr) graph, 40 not
invalidate (Hifn)& as a meanire of the average degree of

dominance,

© The earlier method proposed by Jinks and Hayman
(19%3) for the analyais of a fixed sot of inbred lines was
aoplied later by Hayman {1960) to samnled indred lines to
indicate the relationship between the five commonents of
additive and dominance variation (D, Hyo Hy, ¥ and hz) and
the two combining ability comnonents ( ~ene:ral and especific).
The re-analysis of naise yleld data s .pnlled by Sprague
(1955) both on fixed and random models migrested that
care was toc be exerclsed in inferring over-doninance

from the analymis of a fixed set of tnbred lines,

Combining abllitys A technicue, that has been
extensively umed by plant dbra-dars, is to classify the
parental lines in terms of thelir abllity to comnbine in
hybrid comdinations. Usinz this method tha total genetic
variastion was partitioned into offects of reneral and
spacific combining abilities, Spracue and Tatum (1942)
defined the term "general combining ability" as the average
perfornance of a line in hydrid comdbination and the term
"specific combining abllity” reffervcito those instances
in which certain hybrid combinationr d1d rel-tively better
or worse than was expected on the basis of the nverage

performance of parental lines involved.



Por testing general combining adility of inbdbred
lines, a teohnigue wan developed by Tavis (1327) by m-ans
of indred X variety oross (too crosm). ‘ayes and Johnson
(1939) stuadied the eegresates from the cross of hish and
low combining lines and got lines of good coabining abllity
aore frsguently fromn crosses involving good cozbiners than
from erosses involving lines having low comhining ability.
For the first time, “pragues and Tatum (1942) gave a technique
of eatinating general and spscifie conbining abllity variances
to deteot the anount of additive and dominance variances

respectively, in the v1eld of pincle cros wes of naine,

The method ised by Cyorapie and "atin (1342) exnoinded
by Criffing (19%6 a) and develoned technigues for working out
general and speoific combining ability varlances, assoolated
with lines, The amrirnptions involved 1n this technicue glven
by Griffing (1956 a) were 3 (1) the pirent popilation muet
be & random mating popalation in eq.itlihrium, (2) the ex- :riqenta
set of lines munt he a random samle from a ponilation
of inbred lines whioh were derived from the parent population
by the imposition of an inbreeding aystem free from forces
whiloch changed gene fre:.sncies, (3) a "modified diallel"
croaming system muest be used in which the lines thenselves
are not included in the experimantal test, e polnted out that

twice the reneral combining abllity vhriance contiined not only



the adiitive genetic variance bdut also a nortion of the
eplstatic variance (additive X additive) and that the
specific combining ability variance included all of the
dominsance and the remaining epiestatic variance. Vhen
interpreted in terms of the olsssical method of covariance
betwasen, relatives (Fisher, 1918, 1930) the general combining
abllity variance was agial to the covariance bstween parent

and offspring in a random wating pop:lation at eq:ilibrium.

A methematical treatment of the problem of estimating
the general and specifio combining ability from diallel
orosses involving foir methods (mentioned earlier), was
reported by Griffing (1956 b) deoendins upon the inelusion
of parsats and reciprocal ?1 8., “ach method necesemitates a
different form of analysis both on fixed and random models,

He mdvooated the use of method three if there was reclproeal
difference and method four wheu there was no reclprocal
difference but pointed out that Lf the combining ability
analyole was employed to determine suitable lines to combine
into n synthetic variety, and if considerable indbreeding

ogciarre in the speciesa, Lt was aivisable to include the

parente and to upe method 1 or 2 depending ioon the significance

of reciprocal differences. -

-~ While discussing the malise yleld data Hayman (1957)
observed that in the abaence of epistaisis ceneral combining

abllity was composed of both additive and domninance prrtions
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while specific oombining ability mainly involved dominance.
Then epistasis was Dressnt {t was expected that both thrse
coabining abilitles to contain eplstatic portion. In general
combining ability, thie portion was an averare of enistatio
effeots in the corrsaponding array, while in specific combining
abllity it was related more dlrectly to the evistasis in a
partiei1lar erosms, Me farther nointed nat that sveclfic comdbining
abllity was mainly a nmeasure of domlnance and eplstasis i{n
1ngelected and selected materials resnectively. Recently ,
TAlay (1963) developad a method for dat-rmination of general
and speoific comdining adbility variances for diallel orocssas

in such ocases which were made without emamsc:lation, miach as,

in alfiifa. "he amnount of hias introdiaced heca.se of sgelfing

hag also been assesnead,

Haterosis and inheritance siudies in vegetadble crops

Heterosies has been revncrted in more than twenty
vegetadle orops (Bresnev, 19361) and in some of them e.g.
oucambogrtquaah. tonmato and melons etc., has been gxploited
on commercial scale, ™he characters such ap hirsher yleld,
larger sise and larger number of fraits, early maturity,
unffornity in eise and maturity of frults, resistance to
digeanes ani drought, better fruit quality, better flavour
and higher sigar ocontant, thicker flesh, better and wider
adaptabllity to environmental conditions, have arawn

the attention of several workers who have worked sat the
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anderlying genetic mechanism controlling these characters.
The important work done in 4ifferent vegetables on these

aspects is given below.

" Watermelon (Citrallus lanatus {Thunb,) Mansf.)! The
genetics and dreeding of waternelon was reviewed by Porter
as early as in 1933 and later on by Parris (1349). It is
cvtdint from the study that the odjectives of most of the
genetice and breeding work with this orop has been %o deternine
the inheritance of fruit and seed charzcters and in developing
new varieties., Yanagisawa and Hosono (19%51), Tracenko (1953),
Busulin and Nishi (1955), Barma (1961) and Bresnev (1961)
observed hybrid vigour for yileld, earliness, fruit sise,

disease resistance and fruit quality in watermelon.

Haltarn (1943), Yalker (1944), Bpos (1947), Yeager
(19%0), Sohool (19%1), Dolan (19%2), Taylor (1357), watt (1958),
Spurr et al (1960), and Hall {1963) evolved varieties (eorgila,
Blacklee, Miles, New Hamphshire Midget, Raby Klondike, Rhode
Teland Red, Hope Diamond, Klondike R3=57, and Crimson Sweet
by crossing suitadle oazrents which were early maturing with
good eating quality, and higher sugar conteat, higher yleld,

good flavour and texture and good sise, shape and colour.

Other workers (Melhus, 1942-44y Das Kolov and Ponova,
19%8; Bresnev, 19603 Ivanoff, 1962; Wihov, et al, 1963jTue,1964)
observed more fruits but smaller size, 30 to 60 per cent

increase in yield, good quality, good flavour and detiler
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disease resistance votentialities over the parents. Kihara
(1951), revortsd that the triploid ¥, watermelon produced
by pollinating a tetraploid flower with diploid vellen, was
seedless. The triploid L& hybrid showed considerable
heterosis sich as growth and resistance to diseapge and

droughtﬂZLJ

The frait weight in watere=elon was deteruined by
many genes as renorted by Weetnman (1937) and Poole and
Grinball (194%). They further obaserved that small sise
peamed to be dominant over larpge size Dut on logarithmie

scale the dominance wae lacking.

Porter {193%3) found ouat that red flesh was dominant
over green and was determined by single dominant rene,
where as Bennett (1936) falled to arrive at this conelusion,
Torter (1937) observed that dark green skin coloir was
dominant over yellowish white skin bat in crosces with
yellow green, the ?1 was intermediate in skin colour and
that the ’2 population indicated that a gingle gene difference
was involved. Purther he reported that striped sikin in
watermelon was incouwnletely dominant over dark gresen rind
giving 131211 ratio in 7,. Sinilarly, “eetman (1937) found
that dark green skin colour was dominant over the light
green akin colour whioch was determined by a single gene
difference., Turther he observed that a cross between
alongate and spherical frult »rodiced hybdrids which were
intermediate in shape,
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' " Ransler and Barham (1958) studied the imheritance
of seed sisze and reported that the avertige seed siss of
7.4 mm, was dominant over large sise of 17,7 71, seed and

single gene differencs was ~peranting.

As far as interspecific hybridization is concerned,
Whitaker (1933), Gold Houmsen (19338), Purisato e% al (1954)
made successfully interspecific crosses and reported that

all the four specles, T.vulgarig, C.colocynthls, C.ecirrhopue

and C.naudianus were cross com-atible with each other., Later

on Yhoshoo (1955) oonfirmed that C.vil-arisz and C,solocynthig

recinrocally orossed, Shimotsrma (1959) made crnszes among

dirloid and tetraplold sirains of cologynthis no.! and

watermelon (\sahi Yanato)and renorted that all foir strains
could be eroxsed in all combinations, Tirther Shimotsuma
(1963) reported that all the apeclas are clossly related with

each othar and natural hybridizition anong them was pomssible,

Arassimovich (1937) found that in crosses of watermelons,
F1 wag usually intermadiate in sugar content. Though some timeg
ngpgg9aig oocurred, and transgrepzive nmegregation ocecurred

in the Fz. the majority of segresatea, however belng again

intsrmediate,

1. Muskmelon (Cicumis melo L.)s “oott (1933) found no

loss of vigour in inbreeding and was also of the oninion that
crossing of inbdreds exhibited no heterosis. "unger (1942),

howaver, observed that Fy hybrid muskmelons were characterised
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by an inoreased viroir, mors fruits, more flesh, higher
a1gar gontent and earliness bBut in moet of the cases
differences wars not great, Bohan and Davis (1957) observed
that the hybrids exiibited, resvonses ranging from no
dominance to apparent heterosis for earlinees to the total
growth period and in the time required to attain sexual
maturity, which was incraased by nunder of daye from planting
to anthesis of first plstillate flower. Tt was found that
all the hybrides wers earlier in flowerins and fr.it maturity
than resvective parenta, They conol :[ded that the direct
.practiocal advantage throagh earlier maturity could be gained
from the umse of P, muskmelon hybrids for comweroial wvaluse.
Mahoney, 19393 Ivanoff, 19%6; “osear, 1961 end Raily ef al
1964, reported that ?1 hybrids char-cterised by vigorous
growth, hlgher sigar ocontent, more flesh and 2R.4 per cent

higher yleld than the parents,

In Cucumis melo L., the great range of skin colours
and flesh ooclours obt:ined {n the h-mozygous condition
suzgeated that these charagtere were nimerous and perhaps
comnlex genetically. Hughes (1948) denmcnstr-ted that the
white akin and green flesh of the variety "Honay DNew" was
recessive to dark skin and salnon fleeh of the variety,
Smith's perfect suggeating, the Al fference duie to asinsle
Yendelion lominant gene, Turther he noted in the same crop
that the cark green rind colour of the fruit to bé doninant
over whito'skln and that it differad by a sinpgle factor and
the inheritance was found to he mimnle indlcating dominance

of oranges over light green and controlled by a single gene palr.
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Bains and XKang (1963) reported in musikmelon that
the cross between ths monoecions Sarda snd the andromonoeciocus
Lucknow ylelded monoscious Py plante and L and backeross
pegregation showed that the nparents differed by ons vair
of panas for sexial type, "hen the cylindrieal frulted
“arda wan crosced with the roind “lat friited Lacimow, the
Fy was intermediate, ™he ?2 and baokerosces indicated that
frult ahape is poverned by a single locus without dominance.
Crosses of Yutana (cream) with the vellow 31-2 and 235
lines yielded light yellow F1 fruita, F2 aegras/ation
saggasted a slngle incompletely doninant gene. Furrowing
in the eroasnes Sa:rda X Lucknow and Kutana X 18«2 {s controlled
by a doninant gene and orange flesh is monogenic and dominant
over light ¢reen, Inheritance stidias- with respect to flower
conditions were made in F, by Rosa (1928) in U,.%.A, and Pz
by Fiujiehits (1959) in Japan., Both of them observed dominance
of mono acious over andromonceclious character and the
monoranecally controlled character was sy~bolized as ¥/m,

Further hs raported that yellow wais dominant ove: green find,

Inheritance studies with respeot to flesh colour
wag reported by Hagiwara and ¥awinura {(1936), They did4 not
report the colour in F, but, observed segregation in ?2

indicating dominance of white orange colour over white.

£ Cucumnber (Cucumnle sativus L.): Mayes and Jones (1916)
were the first to observe haterosis in cicumber mahifeated in

increased early yield and higher total yleld due to larrer



number of fruits per plant, The hirhemt ylelding hybrid
exceeded the detter parent by 39 per cent, Jakimovie (1938):
observed hybrids toc be earlier, giving higher ylelds and
showed an increased fruit sise when comparaed to the
corrensponding parent. He sugrested that for commercial
exploitation of hybdrid vigour (n cicimder, s20cesnful
gonbinations of vartetiss should be de'srmined first,
Hutehins (1930) crossed piockling variety "Yinou" with nine
alicing varieties and showed c¢onclusively that the F1
generations exhidited hydrid vigour lncreasings yiaeld
resalting from inoreased number of friits per plant which
confirmed the work of Hayes and Jonae (1316). Shifrimse (194%)
developed "Rurpee" hybrid oicumber {temserate variety X
tropleal variety) particnlarly eiitable as an early all
purnose cucambar which gave heavy yleld in Southern ''nited
States. 1t had eonsiderable resistance to downy mildew wilt
and mosaic., Cimov (1945) reported th:t hybrids were early
and gave higher yield due to increased nuander of fraits and
aleo inorease in waipht of indilvidual fruit., Hatehins (1939)
and Cisov (1945) foind differences in recinroeal crosses
indicating lack of maternal i{influence. A Russian worker,
Alexandrove (1952), ocbaserved heterosis in moat of the

intervarietal crosnes in cucumber and aleso in their recinroecal

croanses.,



Carlson {19%2) also revorted inoreased yleld in
the ?1 seed of cucumher, Alexandrove (19%8) apain cbserved
that hybrid cueamber vielded 31,3 to 116,9 per cent higher
in the open field and 15,6 tc 36,7 ver aent in the glasshouse,
Telgle (19%9) stated that hybrids were batter than the besat
variatios and were found sunerior in all trials. Hybrids
had greiter notantialities of prodiction in abnormal yeare,
The fr.iite were intermediate in length and elrcumferance.
Rarna (1962) stated that by means of appronriate crosces
betwveen selected parents the proportion of ferale plants
¢o:1d ba raised to 80 to 85 per cent. Alnatev {1363) and
Lorensettl (1964) reported that the oucumber hydrids were
renistant to dlseare and outyielded 23 to 3’ per cent,

T"he earlinesn vas also obhserved,

As far asa colour inheritance was concerned Butching
(1940) reported that orange and yellow skin colour wam dominat

to cream and the comdbination of orange and yellow produced red,

Pumpkin (Cucurbita moschata Poin)t Some workers

abservad hybrid vigour in the firsi generation pragerny of
pumpkin, however lose of vigour was not observed in the
inbred linea. Hutchins and Croston {1941) revorted that
seven out of ten ?1 pampkin hybdride yielded hHetter than the
resvective parents, due to i{ncrease in weight per fruit and

also larger number of fruits. Haterotic effect was more when
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the parents differed consideradly in their phenotypic
characters than when the parents were closely related.

Lana (19%50) studied reciprocal crosses of all possidle
combinations of five varieties of C.maxima and noted
significant differences between recinrocals in one or

more pairs or orosses for the various charaoters such as

need sine, seed weight, embryo weisnt, numder of male
flowers per plant, yleld per plant eto, These Aifferences
were associated with the maternal arent. Seed sise appeared
to inflience the growth and develooment of the hybrids,

Thus the maternal parent, orobably inflienced growth and
development both genetically and as a factor for need mise.
He further suggested that in order to develop hirher yielding

hybrids larrest seeded individuals be selected as female parents.

Wall (19%4) obtained the hybrids from a cross
C.pepo X‘g.monchafa and the reciprocal by embryo culture of
the F1 sesdes were vigorous in srowth and scme of the hybrids
were nroduged by using enbryos only 3 mm. in lenpgth. Hayamse
(1956) obmerved in the crosses of C.maxima and C.mosmghata
that hybrids were obtained more readily when C.maxina was
the female parent and these hybrids were nore vigoroug than
the reciprocals. The hydridse set fruit readily on backcrossing
but fruit set and »ollen fartility was low.

Showalter (1956) renorted that fruit shape in numpkin
was governed by many palrs of alleles and the Py hybride bore
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fruits with necks conspilcucusly longer than those of elther
parent., Further he noted that backcrosses to the parental
sab-varietiss gave nrogenies egual numbsr of plants similar
to the P1 and bagckcross parent in n~ek lensth, Thi= behaviour
was internreted provisionally as a case of hybrid vigour

involving a single pair of genaes.

Mescorow {1957) found higher yileld 29 to 36 per cent
i{n hybride of morphologically distinct varieties. Lower
number of male flowers, earliness and disease resistance
were also observed., ¥agaeva (1958) renorted that Proth 766
and Vietery 124 vumpkin varieties weres obtzined from a cross
of the egg vlant Gridovo with the pumpkin *fozolee-vskaja 49,
They were early, drought resistant, bushy and out ylelded
than the narents, Potulnycky (1959) found that the T,

Caucurdblta maxima X C.turhaniformis showed variabllity in

respeat of all fruit characters. The ¥, segregated 52 per cent
intermediate, 36 per cent maternal types and B8 per gent
parsntal types. Some hybrids were early, high vrodictive

or rich in sipars and dry matter. Thile Zelengur (1953)

observed that Cucurbita moschata X C.maxima had an improved

set and vroduced a greater number of well developed seeds
when povtions of stigmas of C.maxima had been added to the
nollen prior to pollination. Belic st al (1960) stated that
the need set of C.maxima X C.pepo was raised from 20 to 63.6
per cent by pollination with a pollen mixture including self



pollen, The sets obtained from C.,maxima X C.mosghata and

C.pepo X C.noschata were 36,3 and 7.2 per cent respectively
when the pollination technlque wae employed, Bresnev (1960)
studied the numpkin hybrids which gave 25 to 30 per cent
higher yield and 10 to 12 mg per cent higher carotens content
than the parenta,

As far as intersnecific hybridisation is concerned
Candardi (1939) studied the P, of C.maxima and the wild
species C.andreans, bore exclusively better fruitsy the nlants
were vigcorois and extremly foertile, In F5s backecross and ?3
bitterness bshaved as a gluple dominant, C.pepo X C,andreana
proved almoot completaly sterile. A hirh net of fruits waa
obtiined in crosslng C.andreany wita C.ficifolia bit most
of the seeds were imnerfect. “hitaker (19%54) observed that
the hybrids obtained from croasing the nerennial species,
C.ficifolia with the annual C.andreana. The hybrids were
annual,very ¥irorous and completely sterile but produced
parthenogarpic fruits with eass when open or back pollinated,
He further stated that when cultivated svecies C.pepo, C.mixta,
C.moschata, C.ficifollia and C.maxima were for the moat part
incompatible when intercrocsed; they have apparently developed
physioiorical barrieras of sterility that effectively present

Rens axchangse hetwean them, The five snecles were found

to be oross-gcompatible with the wild epecies C.lundelliana

with C.moaghata, C.maxima and C.fieifolia produced self

v
A

fertile F1 planta whioch were crosis-fertile with sither parent.
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Crosaes of the wild species with the other two ciltivated
apecies resslted in fruite, but the seede had small embryosy
speclal technicue may de required to ralne ?1 hybrids from

these gombinationa.

Grebenseikov (1958) stidied so many Cucurbita
oroscas and found that when C.moschata "Cushaw 2qiash? Y

C.foetidissina srom~ed, frults develoned on the mother olant

but no viable seed was obt:ined, The P, hybrid C.moschata X

C.maxima "Sweet ¥get” was aleo pollinated by C.foetidissima

and one F1 plant resembled the seed parent was obtiined; thie

hybrid wae sterile. Other crosses involving C,fostidissica

were coﬁnletoly ansucceantil, Purther he reported that
C.lundelliana was cross-compatible with oiltivated species,

He made successful cross of C.mixta and C.pepo variety ‘leifersa,
the P, plant was relatively unlform resembled C.pepo. P,
genaration showed decreased virouwr as cowpared with the s

and many of the male flowers were sterile. He further renorted
that C.pepo wis more closely relited to C.mixta than C.naxina.

Thitaker (1959) raised hybrids from a cross C.lundelliana X

C.moschata, were moderately fertile and P, hybrides and
baokcrosses to each narental snecles were obtiined. The ¥,
hydbrid was intermediates between the parente, the ¥, was, as
expected variable dbut the hybrid index values for the

characters stidied 414 not reach the narental values,
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Pyram-von Becherer {13%5) observed that the brown
testa wers dominant over white and hard teses? over soft,
In C.maxima olanta with whit2 testa nroved hemogycsous for
this character where as brown testa segrepated when sslfed,
in the proportion 3 browns! white test: ccloir was then
deternined by a sincle gene nalr, In C.pepo nlants with

soft temta were homozvro:a for this charaoter,

Sumwer squash or veretable marrow (Cuc.irbita pepo T.)s

eterosis in recliprocal orosces of Cie.chita pepo was obaerved

by Paesamove (1934), Cirtis (1939,41) reported that hybrid
progeny bore twice the number of frultes as eowmpared to the
better narent, and in wei ht exceeded -he mean < the narante
by over three times, Ye also obsarved that there was no loss
of viror in yleld ae well as earlinses in the ¥, peneration,
Hatehines and Croston (1941) stidied so many eros-es of C.pepo
and renorted that aeven Fy o were alenificantly hicgher in
yleld and earliiness than the narents., Scarchuck (1953) orosaed
"Caserta® variely with "f9alerns” and Fy rroved tc be early

and heavy yileldier,

Grebenselkov (1958) made crosses in C.pepo between
dwarf vine tyne varicties andi renorted that An-rf character
wis dominant and determined by polyr-enas, In some cames a
peagregation ratio of %1 for dwarfivine was obt:ined and the

dwarf formeéd being less binhy than the vine tyne, e further
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studied the genetics of frult coloar in the ¥, from TP

846 ("hite) X PP 1 (Yellow), had waite fr it whilet in

the 7, the sagreration was more complirated and all posnible
shades between white and yellow ocecurred, The ratios of non
greens ¢reen in the ?2 s ware nostly cloase to 1531, Tn sone
cam & the ratio of non rreenigreen wis 331, Rit ¥Yath (1965)
reported that vine tyne was doninant ove- the bush tyve,
late in the srowing meason, Further Nath and 'lall (1963)
renorted that in C.pepo L. green colour showed slmmle doninance
over the yellow, and rreen strines over the plain yellow,
Tfurbinate and Cylinder type of fruits showed no dominance
while in orosces with the dise and cylinder type of fruitas
resilted in intermedizte and different shaves other thin the

parents and gave no definite evidence of its inheritance.

Bittergourd (Momordica gharantia L,)s Pal and Singh

{1946) observed striking hybrid vipour with regard to inereased
total yield and the best hybrid showed 191.3 ner cent inorease
over the better varent, In lencth and girth all the hybrids
showed nacitive heterosis except two, which were detter than
the superior parents. Increase in the number of fruits was
aleo observed. Agrzwal et al (1357) made certain croasses
between wild and cultivated vlant:s Y,oharantia and reported
that 7, fruits were intermediate in sise, shape and flavour
between thope of the varents, “rivastava (1970) also foind

out striking hybrid vigouir in bittergoird, with regard to



inorenns in growth, yield, earliness, and the best hybrid
ghowed 64 per cent incraase over the better parsnt, The
increase in number of fruits was also observed. He reported
partial doninance for the characters, number of daya taken
to open the first female flower ani weight of the fruit while
for the numborqfriit and the total vield partial d-ninance

to dominance was inilciatsd. Recescive 1lleles were more
fraciant then the 1ominant allelas in the nuamber of days
taken to open the first feamale flower, the namber of

fruits and the total yleldy while in the weight of the fruitg,
th2 dosinant gones wera more frenient in the narents. The
apymuetry of Aistribution of renes with positive and negative
affects was obaerved In all the char cters except in the
number of days taken to open the first female flower in

which the~e were in 1lmoat ecual proportinsns,

Luffa gourde (Luffa spp.)s “adaliyar (1936) madd

preliminary observations on the cross L.cylindrica X L.acatanrula

and reoorted that they are easily cronsadle to each other.

Thio was supnorted by Singh (1947) and Pathak and Singh (1949).
Further they reported that P1 nlants were renerally intermedizate
in morpholorical -charactears betv:een the parents. Interspecific

hybridisation between eylindrica and acutangila was also

carried out by "ichharia (1948), Singh and Tal (1949), and
they observed that the different interepecific crosses made

between ridgegcuri (L.sgutangula) X(both monoecious and

hermanhrodite) and spongegourd (Q.ovlindrioa moncecious)




produced ¥y plants which werse sither of the normal or

of the abnornal type, depending on the varietles of the

two species sntering the cross, The normal tyne of hybdrids
resembled the parent varietles in habit growth, length of
internodes eto, but the adnornal type was charactarised by
dark green leaves, short interncdes and stinting, The normal
type P, plants produced bitter frufte, but the abnormal type
produced nor-bitter fruits like the narent varietias, The
abnornmal type hybrids showed a decrease of 28,8 per cent in
yleld compared to L.acutangula, the better parent. The normal
type hy'wids showed an inoreare of 57.5 per ocent in yleld,
but since bitter friite were produced, the increased yleld
wap not considered of any economie importance. Thakur and
Choudhury (1943) reported heaterosias for yield per plant and

girth of frait in L.acatangila Roxb,, and high estimates of

haritabllity were recorded in oase of .rirth of fruit, length
of fruit and the number of fruits per plant. The number of
fruite and the length of fruite showed hirh expected genetio

falns,

Richharia (1962) studied inheritance of seed s :rface
in intervarietal cross bdetween “atoutia No.,1 and Gingli No.1
and found that Hitted meed surface was domninant to smooth
surface and noatulated a single factor hypothesis controlling
the inheritance of both the characters.
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Ram Prakash (1953) in intervarietal cros«es
cf Snakegoir: observed hybrids to be early, more vigordus
than their parents and that they bore more and lonre:r
frilts then the parents, Further he reported that by
controlled pollination with wild varieties could be nresented

and hybridisation can be easily taten 1 by farmers themselves.

Tomato (Lycopersicon 8scalentusm ¥ill.)s Inorease in
yield due to hybrid vigour has not only been Teported by
paveral workers but it iz almso being exnloited on commercial
seale, Heterosia in tomato yleld has been renorted to be
mainly daa to 2arliness by most of the workers (Growth, 1914,
19153 Stucky, 19163 Currence, 13932313383 Powers, 1939;
Powers st al, 13503 Griffing, 1930; RPurdick, 1954 Williame,
1959y Williams and Gilbert, 19603 Rankowska, 19614 Bresnev,
19613 Ito, 1961 and ¥ittal et al,1962). Raldoni (1948),
howaver, obsasrved that in crosses between Ttallan eanning
variety, earliness was not alwaye improved, Wittwer (1953%)
almso wade similar observations. Ceorrieva, 19633 Sswadlak,
1963 and Ratlach, 1964 also revorted heterosie for yleld

and sarliness in tomato hybdrids,

* The three comnplemesntary gene pairs for earlineas
was suggested by Fogle and Currence (1950) and Purdiek
(1954) and they aleo reported that additive gene action
and nartial dominance were involved, Pierce (195%8) also
found additive gene action for earliness, Bresnev (1361)
reported conplenentary effecte of dominant genes for

asrliness.
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The inoresased yield in 74 was also due to the
dominanoce of small friit eise and increased number of
fruite,(Griffing, 1953). The fruit sise of hybrlds either
approached or was ec al to the geemetric mean of the
parents and showed dominance or nartial dowininoe of small
sise (“ac Arthur and Bitler, 1938y “ac Arthur, 19414
Larson and Currence, 19443 Powers, 1945 and Griffing, 1948,
1953). Larson (1941), Pal and Singh (1943), Raldoni (1948)
and “{lliams and Gilbert (1960) reported Fy fruit sise to
be intsrmediate where Shifriss (1945) noted that the frult
sigse in Fy was smaller than that of the smaller fruited
narent. On the other hand, Munger {1947) and Gottle and
Darley (19%6) found no differencs betweesn the size of friits
of the hybride and that of the parents. Poweras (1951) reported
that small fruit size wae due to penic do-inance and that
interaction between dominance effects contribited the major
portion of the anistasis. “nyder and Larson (195%) and Snyder
(1956) suggested that the ased sisze mirht be assocciated with
gene~ for earliness instead of the genszs controlling yield,
as larger early yields were simifiecintly associated with
medium eised seeds. Nesd weight was shown to be determined
by large number of factore with an additive effect (Snyder,
19564 Snyder and Larson, 19%5). Talkof et al (1963) reported
that monofactorial inheritance in tomato hybrid and high

acidity ocontent was dnominant to low while Thompmon et al (1964)
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observed that aoidity was polyrenically controlled and

some of the progenies may be linked with genes controlling
fruit sise. Ibarbia and lLambeth (1969) studied the mode

of inheritance and cene action in t .mato and reported that
more than ten nossibly as many as twenty gene paire controlled
frult weight, Genes for low frult vel-ht were partially
dominant and no eplstasis was found, Stoner and Thompson
(1966) reported that genetic snalyeis in t~mato hybrids
indicated that epistisis on non-allelic interaction was
orimarily responaible for the heterosis. The exiatance of
dominant genes for high content of sclible solids was
demonstrated. Tayel 2t al (19%3) in his inheritance study

in tomato has found that earlinese was dominani over
lateness. At least four pairs of renas appenred to w
involved and a herttabilitv value of 54.4 per cent sugested
that selection might de effective,

¥any workers siach as Hepler (1929), Shifriss (1945),
Capinpin and Sison (1947), Raldoni (1948), whaley (1952)
and Haskell and Brown {195%5) were of the opinion that
inoreass in the number of fruite, was one of the most
imoortant oomnonents of heterosis, ‘“‘aternal effect for
fruit number was observed by Hlystova (1961). Pogle and
Currence (1950) and Burdiek (19%4) suggested multiplloative
{nheritance of fruit welght. GSenerally many loci were

involved and thelr effects chowing additive effects on a
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logarithaic sonle with oconstant dominance. Increased
vegatative gromth in *y hybrid wam reported by Totmakov and
Alpatjevy (1935), “haley (1939), Powers (1941) and Capinpin
and Sison (1947).

Ahuja (1968) studied the diallel analysis of eleven
tomato inbrsd lines and found that the epistatic interaction
was not detected bui dominance estimites indicated nartial
dominance of low ovar high locuile number. Purther he obsarved
that the parent differed in their general combining ahility
while F1 s d{f%%yred in anecific anmbining abllity sffect
while Aruatrong (1968) observed that g.c.a, component of
variance was greater than that of s.,c.a. effects and were
directly oorrelated with craeking resi{stance of the varents,
The additive crmuonent of renetic variange was larger than

the dominanse components,

Giles ot al (1963), Lomoljako and Simonov (1964),
Mustaey (1964) tested 30, 100 and 159 tomato hybrids
resvectively and genseral siperiority over the hetter parent

was observed,

Choudhury et al (1965) observed heterosis in tomato
and reported that Yeeruti{ X P.isa 2udbs, Piss "1iby Y "eat of
All and ¥Meeruti X Looal sipnificantly oitylslded by 44,49,
49.83 and 49,93 per cent respectively, In F, 7eneration best
comdiner were of Improved Meeruti X Pusa Rudby, Local X Rest

of All amd Improved ¥eeruti X Local outylelded their resvective



parentes by 18.92, 18.78 and 15.19 per cent raspectively.
FPurther, he reported that the Fz seads oan be produced
even at a cheaper rate than those of narental varietl:s

beca ise of the larrer yleld of frults in the ¥, generation,

Arinjal (Solanum melongena L.)s The hybrid vigour

{n brinjal was reported first by Wacal and 7ida (1926)

and later on by Kakizakl (193%1), Daskaloff (1937,1941),
Venkataramani (1946), Pal and ~ingh (1346,1949), 2dland

and Yoll {1948), Gotoh (19%2) and “ishra (1941). Increased
yield in P, was due to earliness (Daskaloff, 1937), increase
in veratative growth (Venkataramani, 1346), and the number
of fruits (0 dland and ¥oll,1948), Rajkiclcer and Pal (1964)
reported th:t in intervarietal cross (®irnle Y "hite) low
yleld per nlant was obtained and comared witha salfinge,

wis attridited to the depressive affecta >f enascilation.
Gotoh (1953, 1954 and 19%6) renorted that the genes for
frait weight had logarithaie:lly c.imilative action with

or without dominance, the penes for friit shivs and
sarliness indicated cunulative action and neg-tive dominance
and in ¢see of large elizZe there was overdouinance or

eplatasin,

Reanalyeis of Gotoch's (1953) data by Jinks (19%5)
revealed that ghane and walght of friit bhoth showed
significant but incomvnlete domninance witho:it any indication
of non-allelic interactlion for thease characters but

flowering time showed comnlete dominance and abassnoce of



non-allelic interaction, Janiek and Topoleski (1963)
reported that rreen flesh colour was dominant over white
flesh and that pubescent leaf surfage was doninant to

glabrous and no linkare was observed,

Nasrallah and Hopp (1963) =~ade interspeoific crnsres

betwesn S.melongens, S.gilo, S.indioum, 5.mammosim and

S. oiriatum and observed that S.malonrena was croased
auccenssfully with S.g110 and S,.indicum but the F, s were
highly eterile, The Ty of S.melongena X S.rilo was highly
virorous and the fralt were horne in clister. Tirther they
observed that S.gilo and S.indicum crosses were gucceasful
and LI were fertila, therefore, it is noseible that these
two plante may not renreeent distinot epecies. All other

interspecific oomhinations »ere incompatidble.

chilli (Capsioum annum L.)s Deshnande (1933)

first demonetrited the existance of hetercosis in ¢nilli,
The vigour was shown on maturity, helght of the plang,
thickness of frult, number of fruits and fruit welght,
Pal (1945) aleo observed hyhrid vigour for yield, early
maturity and thicker frults in comparison to better
parent, Khanbanoda (19%0) observed a major gene for
tneomplete dominance of oblate shape, Bresnev (1361)
also obasrved hetercels for yield, earliness and disease

resistance,
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Cabbage {Brasmiea oleragea L. var, ganitata)s Pearson

(1932) and Himie (1335), obesrved hybrid vicoir in cabbape
and found racivrocal differences for yleld, Since then
valoberdina (1941), ‘tyres (1942), Attia and vunger (1950},
0dland and Noll (19%50), 0dland and Isenberg {19%0), North
and Sqaidbes (1952), Yoods (19%3), Niewhof (1948, 1963),
daigh (1999), Bresnev {1961,1963), “warup et al (1963),
Angelus (1966) and Johnson (1968) have also observed hybrid
vigour in yiel? and other characters. %wirup et al (1963)
found donminance for number of marikatable heads,net welght

of heads and maturity and overdominance for yleld, Won-allelloe
interaction, particilarly of a complementary nature, was
present in all the charactera except maturity in which there
was a nronoinced additive gene effect and only a slight
indication of gsne interaction, A vredominance of dominant
alleles was found in all the chiracters except yleld in
which there was recessive allelas, nl:3 and minus alleles
wers in equal proportions only in the number of marketable
heads. Swar.p and “harma (196%) renorted that the estimates
of additive rene effects were low in marnitude but mostly
signifleant excent plot yleld and number of marketable heads,
Duplicate epistasis wae more pronocunced than the complamentary
in almost all the cames under observation, EBoistatic gzene
effects were found to be more important than additive

gene effects and additive X additive and dominance X dominance



gene effects were relatively more important than the
additive X dominance effecta for diffarent characters,
Chiang {1969) reported that length of inner core and the
nunher of days to naturity were inherited largelv in an
additive manner, ¥hile Dicokson snd Carrith (1967) revorted
that the core length is controlled by two incomplete
dominant gene for short core. “hert core was correlated

with roind head and long corve with fl:t head,

tmion (Allium cepa L.)}s Hydrid vi;oir is being

utilised in onion on commercial scale throarh the ise of
s1als stertliity,. Joneé and “mewallexr (1337), Jon~s and Davis
(1944), Jones and Clarke (1547) and Svenssen {1952) made
ite utiligation on commercial ceale pcapibdle, Heterosis in
onion has been ohserved for yield, nuzber cof large bulbe
and aniformidy in else, rchape and matrity of b:lbs and

in many other characters, Frasnev (1961) and Tto (1961)
also reovorted hybdrid wirour in onion. ¥unrer {19%1), Wishi
(1951) Jonas (19%2), Tandl (1954) ard Yemmurn and ¥os<ka
(1960), further &ipc .ssed the advantrge of hybrid onion, =

Okra (Abelmoschus @ac.lentus (L.} Yoengch,): The first

report on hybrid vigour in okra in resnect of {the numbder,

sige and welpht of the fruits wn1m ma‘e in 1946 by Vijayararhawm
and Wariar., Venkataramani (1952}, Joshi et al (19%8),"aman

and “amu {1963) and Raman (196%) also stidied the hydbrid

virour in F1 hybrida for different charicters including
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early flowerins, heisht of the plants, ninber and welght
of frult. Singh et 11 (1962) studled the inherlitance of
f1e1d reslestance to yellow veln nos2ic dilsesas. ¥alia and
~adda (1962) obmerved th:t laif shape wasm riocnorenienlly
eontrolled and pirole netil vena-lon was mnnn~enteally
d~ainant over yellow patal venition., ™he same thiny wase
ranortad by Kolhe at al (1966), that monogenic inheritance
of ecalyx, patal and frait erloar w°s observad, "rickson
and Toato (1963) also mported that red olimentation of the
matn atem, branches and veiticrles is controlled My a number
of ~enns,|5hqrma (196%) made a detailed study on rena
gsystem in nkra and obsarved varti:l dcminance for the
characters likej viant neleht, early flowering, larger
numher of fraits, lighter fruit weicht, larpar fra't size,
lon~er frult, higher yield, lirrer nimber of seeds and
heavy se~d wal~ht . Weceaﬁlve alleles vere more fraaient
than the doainant 1llales Ln the ~lant hsl ht, frult
waight, fruit sise and yield, while in f{lowerins, number
of fruite, number of seeds and seed welrht, the dominant
genes were more frenient in the parents. The asymmetiry

of dletridition of ~senes with positive and nepative effects
wag observed in all the charqcters\excapt friit slse, in
which these were in almost a2n.:al oroportion and thers were
moatly additive gane effects in all the gharacters excepnt
nimher of fruits, frilt welpght and yield in which thare

wag an indicati~n of epistasis.



Other vegetablass

A diallel ecross aridy in ¢9:11iflower (rassica
oleracsa L, var., botrytis) was oarriad out by Jalsn (19A2)
and “war:an and "al (1966),. Hal-h (1962) A1d nnt ohasrve
nrant inced effeet of hybrid viroir, while Swnrin and P2l
(1366) ovserved nronninced hoteranic ani fartner they ra-srted
that doninance and enistaals wis foimd Sow rde in»-itance of
eird =at rity, net wel-ht and curd sige. Jhouston (1963) nbserved
heterotle effeet in the determiniti n of 13:f wel 1t but not in

leif number in nirrow-sten kale (Rracelca olaricea . var,

agephala ".C.). e reorted thit eener:l cobiniw ability wae
anoarantly more imrortant than ssecifie combining amility in
the nrodaction of the hatarotic sffect on leaf welrht, There
wag rood oorrelation hHatween le-f nimber ani ctem lanrcth,

Leaf namber Iindicated a si-wpler 14ditive renetic svatem bat
atem yleld rnroduced inconelielve resiltn, Jatersais in len?

aize was obeserved to be d.e to non-allalic interietion,

‘ca {19%8) recorded hetercais for yisl® and plont

viro.r In ~ea (Pimum pativam 7.,), Wienlalson (1934) renorted

hatercals in sninach (Salnaces cleraeea L.), Thnpson (1956)

and Trebvichet (1954) also renortad that ®; hybdridn in spinach
outylelded the standard varietlies, Allard (1356 A,h)renorted
that the 13jor part of renetie variation for reed slse in
1i2a -esn (Phaseolis lunatus) was on onl’ a few majer renes
and that the complementary tyne of -ane acii-n wis resncasihle

for the rest of renetic variance res:iltine in ater-aig,
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YATERTAL AND »'RTHODS

Exneriments were conducted at the Hortliealtiral
Farm of the College of Agriculture, University of Udaipur,
caripus Jobner during the year 1966«68 on the sandy loam scila,
Jobner represents the agro-climatic conditions of the semi-arid
zones of Rajasthan where naximim and minimim temperatures
raach upto 40°C and =1*{ raspectively., T™ha average rainfall
durine the study period has been 198 mm to 232 mm. The soil
pH range was 8,0 to 9,0, The nitrogen, phos-horus and potash
contents in the soil were 0,235, 0.0026 and 0,224 ner cent

resnectively.
Plant materials:

The basie nlant material used in the nreasnt inveatiration
was developed through two eteps vig., collection and sslfing.
Two hundred and fifty saven collections »f the watermelon
were made from different parte of India, the inited Statas
and Jaan in the beginning of 1965 and they were rown in
sammer, 1965 on the above mentioned farm for recordiing the
phenotynic diversities with rerard to vagetative erowth and
fruiting., The nelected plants were selfed for four generations,
The technicue of selfing conaisted in doing tho controlled
selfepollination using hutter paper dbags., “elfinrs was done
for the purpose of bringing homoszypoalty in the genetle make
up to satisfactory level (33,75 per cent) and finnlly
establishing the inbred lines to be isad inm this investi-ations,.
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Out of the above selfed materials only ten inbred
1ines which were most vromising from the stand point of
manifesting phenotynic diversities (detalls presented in
Table 1 & 2and b) were selected and used as parents. All
possible i .ter-grossinsm as well as rsciprocals were made
among the selected ten »arents. Thus froa thece, T, materials
wasre obtained, There were 90 F1 hybrids, besides the original
ten varantes which were used to evaliite hybrid virour,

diallel analyvais and condbining 2111ty effacts,

Resldes these gauantitatli’e traits certain gualltative
characters viz., rind c¢olour of Irult, flesh coloir of frult,
seed coloar, frilt share and aeed sizae were also studled.

Por the st:dy of ganltitative characterm concarned the F1
hybrids were selfed and backcrossed with their resvective

parants, ao 18 to obtain the F2 and bhagkeross penerationa also.

Thus the naln investication consisted of two aets
i.e8, (1) 10 parente and their 90 hydbrids 12ed for the atudy
of hyhrid viro:r, diallel analvsia and combining ability
effeots, and (11) involved narents, their ¥, and %, and
backeroes wzensrations to st :dy the inheritance of caalitative
characters of skin colour, flesh cnloir, need colour, frait
phape and seed mise, A1l the traatmente (pnaren:ie and their
hybride) hava bheen anecified and aymholised in Table 2.

The plant materials of these twn mets wers pgrown at the
Tortiealtiaral Farm of S.7Me Tollapge of Aaricilturs, Johner

dirians the Febhruary to July, 1968,



TABLE 2

Kotations for the F1 hyborids of watermaelon uns2d for the

nresent study

Name of cross (hybrid) Notation “eciprocals notation
P=1 X P=2 Cel C=17
Pel Y P=3 C=2 C=2%
Tt Y D=4 C=3 C=3R
Pel X D=5 C-4 C-4n
P=1 X P=6 C=5 redl
Pel X P=7 Q=56 =6R
Pei Y Va8 ¢=-7 (2
Peml X P=9 C=f} C=:R
7wl X P=10 (=3 C~9R
P=2 X P=3 C=10 C=10R
P=2 X D=4 C=11 Ce=11R
P=2 X P=5 C=12 C=12R
Pu2 X Veb C=13 C=13R
P=2 X P=T C~14 C=-14R
P=2 T P=8 C=15 C=15R
P=2 X P=9 C=16 C=15R
P=2 X P=10 C=17 C=17R7
P=3 X P-4 C-18 C=18R
P=3 X T=5 C=19 C=19R
P=3 X P=6 0=20 C=-20R
P=3 X P=7 C-21 C=21R
P=3 Y P=8 C=22 C=22R

Contdecass

44



P=3

P=6
P=7
=1
P=7
P=B
P-8
P-9

sk > >4 p¢ M >4 P M M

s 4 M M 4 X M M M

4

M M M

P=g
P=19
P=f
P~6
P=-T
P=8
P=9
P=10

P=10
P=9

P=-10
P=10

C=23
c-24
¢-25
c-26
c=27
c-28
c-29
c-30
c=34
c-32
c-33
0=34
c-35
c-36
c-37
0-38
0-39
C-40
C=41
C-42
C-43
C-44
C-45

c-273R
C-24R
c-25R
C=26R
c-2TR
C-28R
C-29R
C-30R
c-31R
0-32R
C~33R
C=34R
C-35R
C-36R
Cc-37R
C~38R
C-39R
C~-40R
C~41R
C-42R
C-43R
C-44R
C-45R

45
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gggorimontal designs

The first set of exneriment with hybrid vicour,
A1allel analysis and combining 1bility, was lald ouat on
an randotised bloeck deslisn with three replications, “ithin
the block, the treatments were allotted on randon basls,
The crop was planted 1n rows 5 ~eters apart amnl each row
had 12 plants per hill, snaced 1.25 meters anart. “hres
seeds ware sown at each hill bdut only one =eedling was

retained, thie perfect stand was obtiined,

The ssoond set of axnmeriments i{nclided thirteen
snall lay-oits to gtudy the inheritance of five cualitative
characters was made from the plants nlanted in thirteen
laveouts on randomised block desirn with two revlications,
All tese layouts were miform in alze, The vlanting distance
was 3X1,2% maters, The three peseds in each hill were sown

and after-wards only ons aesdlins wna ratained,

'm1al caltaral operations were followed i{n all the

above axnerimantm,
Observations:

For stadving hybrid virour, the characters neasired
were (1) length of main vine, (11) number of days taken to
onen the firat female flover, (iii) number of female flowers
per plant, {iv) number of fruits ver plant, (v) welght of
fruit, (vi) length of fruit, (vil) dreadth of fralt, (viiiltotal
golible polide (T.5.7.) and {ix) total yield ne plant; for
dinllel analyeies and conblﬁm}abillty af mct, the observations

were recorded on (i) numder of daye taken to open the first



femalas flower, (11) nunmber of frults ner olant, (1iL) weight
of frait, (iv) total poludble sclids (T.5.5.) and (v) total
yield, The mathods followed for st:dyins those character

are bri-fly dsscrihed delow.

(n) Vine length: Total length of ths main axia

was mneagired in mate s at the end of exnerinant.,

{b) The nimher of days taken to open the first

female flower: The data e¢onsiasted of nimbar of days

counted from the datc of sowins the crop till the firet

fomzle flower appear:d.

(e¢) The number of femals floverss The nimber of

female flowers rpaning dally were counted and the sum of
all these daily countings formad the dat: exnressed as
total number of ferale flowers produced by the plant for

the whole exnerimental neriod.

(4) The number of fruits: TFrults harvested

periodically were cointed and final dat: (as total namber
of fruits per plant) composed of the pooling of such

periodical harveatings done till the end of exverinent,

(e} The welrht of fruit: Total weight of the

frults harvasted divided by the total number of frults

waighted gave the average weipght per nlant.



(£) "he langth and breadth of frilts The length

and the breadth (em) of all the harvested frults were
racorded and the average lsneth anl breadth coanited

therefrom,

(g) Total sol.ble solidss 7. .7, of each frult

w:s recorded with the help of ibde's Hand Tefractonetar

jast after harvestines and the average was taken ip,

(n* The total yleld per nlanty Teriodlcal

harvesting till the end of experiment were summed 1p to

give the datsa on to:al yleld,

All the above ohservaitions consisted of the
average of the mndomly selected seven nlinta of each
treitment blocwise, and then the final average flpgare
was obtalned by s mmation of the abova Aata divid-4 by

t ree (numher of blocks),

"he observations on inheritince of nialitative
characters inel :ded (1) n.umbher of nlante with dar - green

and light sreen mat.ore fraits of narents, F1. ?2 and

backcross genaratione, Sinllarly, in other two exveriments

no. 2 and 3, the plants havins dark pr2en and light green

with dar: green stripse, light graen and light preen with

dark pgreen stripes frults vwere recorded for the above salid

generations. In exnaerinent no.4 and 5 the number of plante

48

wilth red flesh and yellow flesh, and nink and cannery yellow
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eolour of parents ?1. Y and backernmse genarations for
flesh colour inheritance war:> recordad, ¥or seed colour
inheritance 6 senarite experiments from 6 to 11 were

cond ioted and eich of thane exoerlzents, the obsarvations
were recorded for parmte, ¥, ?2 and hackeross generations,
“ha nimber of plante with black and dark brown seed, black
and red seedm, black and &irv oranre yellow colo:r seede,
dark brown and red seeds, dari brown and dark orange ysllow
anloar seeds and rad and Aarlk oranses ysllow colour reeds
ware recordsd in tie~e exmeriments, In exnarinent no. 12
the number of plants with amall and large sa~ds were
recorded for the purents, P1. Fz and hac cross geaneratlons
for the study of inheritance of seed sige. The needs with
12 mn and above aseamed larpe sise and ip tc 7 mm is emall
siged ag designated by Poole and Porter (1941).

The seed colourswere compvared from ¥ickaeson Colour Tan
maximaim ghroma 40 lues, pablished by “unsell Colour (0.,
1.%«A. In experiment no.t3 the number of plants with long
and rond frilt shanes were rocorded for parents, ¥,, T,

and backeross generations for frult shave inheritance study.
Frults 40.00 X 16,00 cm (2almost in the ratio of 2:11) long
and 20.00 ¥ 21.10 em {almoat in the ratio of 1:1) round shape

were caterorised for the nresent study.
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§§atiatica1 nrogad res

(a) Hybrid vigour stadleas The following statietical

proced ire was followed for the analynis of hybrid visour

gtadie~ data,

The anailysls of variance wis carried out %o teest
the Aifferencas between ten parants and their 30 Fy hybrids.
1t was caleilated e Randomised Blook DNeslgn with set up
of table as followai

Source of variation i.f., TeTe MeG e F
Rlooke (renlications) r-1 S, M "r/ﬂe
Treatments -1 Ty e “t/qe
Rlocks X treatmenta (r-1){t-1) e Y o

Total (rt-1)

T = nunber of renlicationas t = namber of treatnants

(b) niallel analysiass The detallrs of the vrocedures

adopted for the analysis of 4a:n on diallel cros-2e by

graphical and n:merical anproaches are as followss

“"he analysls of wvariance for easgh character under
at :dy was caloulated amimilarly as in the caee of hybrid

vigour et:dies and in those cases where the block differences



was found to be signiricant further analysis, both for
graphical and numerical approach, was conductad as for
grouped randomisation and in cases where significant bdlook
differences were not odeerved the methed for ungrouped
randotuisation was foliowed as maggested by Aksel and
Johnmon {1363). In cass of ungrouped randomiasation the
total sum of squares were subdivided {nto two parts only,
i.8. between and within treatmonts sun of gquares with
{t=%) and ¢t degres of freedom, respectively, the bloek
effect n1m of squares weres included in the within treatment
sum of squares and the environmental comnonent of variation
thus became 7 w } (Sr+ﬂ.)/(r-1) t. The datills of the
proocedure adopted for pr:nhiecal and numerieil analysis

under ungrouped randomisation are »resented below:

A, Granhical aporoaohs

(1) Ungrouped randomisations Refore caloulating

other smtatistlios a new diallel table was crnetricted in whieh
treastment totals ovar the three renlications were averaged
and the reainrocals were revlagcad by thelr common mean,
assuning no simmificant diffaerences between reciprocals,

This table provided bhasis for the ¢aleculation of varlious

statietics, such as V (variince of the narents),

ol.o

th

Vr (variance of the r°" array), L (the covarianoe between the

th

varents and their offepring in r° " array)and W'(the oovariance



th APTay)

betwoen the array meana and the offsorins inr
as nrovnosed By Jinka and I~yman {1955) and A'vsel and
Johneaon (1963). The iniformity of Tp = ¥, waB te~ted

zains the followings formi:lay

LoN2
var, ¥, - Vor
(Var, . Var, r)

w
Tar. V. ¥ Tap, =000 (Vi L) ewith ne2 2s d.f.

The sirnificance of t2 indicated fail .re of the

hynothasin,

The (?r, vr} graph was dr-wa takine ¥ as the bise
1line and ", '8 the ordinate of th@'hrﬂph agenrd ing to
tha method ai-gested by Jinke and Hayman L 1353), The
obsarved regression line (wr,vr} was dravn saing the
expected valae of Wr based on the formiln Tr = 24+b vr,
aFalnst the actial valia of V. on the (Vr,Tr) sraph and

the expeoted regression line w:m drwwa of init slope.

The regsression eoefficlent, b, of T 0N Vi was
cxloilated am

Covariance of ¥, and Vy values
hH = X £
Ya.iance of Vr values

and its standard exror, Sype 88 Der formala given by 3~ith(1954)

2. &
p = {LTP? b LTy /(n-2) LT ]
where, X = Vr' y = Wr and n is the number of narentas,
"he 't' value of (b--{))/?'-;b and (1--‘:;)/71b with (n=2)
degree of freadom froa 't! table {¥leher,1938) was

uned as a measre for significant deviation »f b valu=
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from serc and unity, respectively., Sismificant deviation
of b from anity, in some casea, indicated oresence of

epiatanis.

B, Numerical approachs

The following components of variation were calculated
for the analysi~ of numerical approach.
D 3 Component of variation due to the additive
effect of genas,

Hy s Component of vari-tion due to dominnnce effect
of renes,

h2 $ Donminance effect (as tne al-edrale sum over
all loeci in hetaromysrousz nhasea in all erosses).

¥ 3 The covariance of additive and dozinance
effects in a sinsle array.
F 3 The mean of Fr over the arrays.,
2
H, s+ H, (1= (u « v)°]
where, u & proportion of sositive senes in the parsnta.
v 3 vproportion of negative genes in the parents,

and whers u + vy = 1,

The estina‘es of th:se componants of ganatic
variation were determined bamed on the following formilae

saggested by Hayman {1354 a)s

7 o

2 * Yoro ="

i - 2vono—4wnL°1-2 {n=2) ®/n
i

1 * Yoro “*ToLot** V5= (In=2) %/n



Hﬁ? ;r~> “;.n >

4404 “Hopy =2F
2
(g, =0 )2 -4(n-1) %/n

2(v Y- vr) - 2{n=2) ®/n

oto~Tont* V111~ “p

The statlstics of the adbove formilaa may be exnlained

as followe:

woLo1'

Vort *

M

B t

varianece of the narents

Variance of the rth array
Mean variance of the arrays

The covariance de:ween the parents and

thelr offeprings in the r*P Array

The =msan ¢nvariance ba-wveen the nrants
and ths arrays

The viriance of the neans »f thae arrayse

L1-“L01The d{fference betwean the mgan of the

naranta and the mean of the n2 nroceny

The esxpacted environmeantal comnonent of
variance which ia the same as the obmerved
one In the anzlysis of wvariance for design,.

The prooed :rev followed for the calealation of

these statistics and commonants of variation and their

gstandard erroxs for ungrouped randomisation methods ars

is as unders

(1) OUngrouped randomiaayiong The newly conatructed

d{21llel table for the granhlical approach wis 1csed for the

eatimation of above ~wenticned statirtics and the comnonenta



of varliation besed on the formuilae given above, The
standard errors for the estimates of oomp&%nts of variation
(D, Hyo Hys P n? and ) were caleilated by using the
eguation, } wvar, (wr-vr) = 32 and the term of the main
diafonsl of the covariance matrix given by Fayman (1954 a)
as ogorres-onding maltipliers (Appendix T). Consegaiently,
the standard error for D is SD = /g X Cp, for F is

SP = [fa2 Y oF  and similarly for other a-tinatas.

After te ting the sicnificance of the comnonents

2 the main degree of

of variation n, ¥, Hyo Hz and h
dominancs was calc.alated as (H1/Di§. the nronportion of the
genes with nopitive and nerative effects as H,/4H,, the
proportion of dominant and recessive fenes in the parents
am (4DH1)é + F/(4DH1)§ -F and the number of group of genee
which control the character and exhibit dominance as
h?/H,. The coefficlent of correlation betvesn the parental
order of doninance (wr+vr) and parental measuremante (yr)

wies oaloalated to et an idea aboit the dominance of genes

with positive and nagative effects.

(2) Combining ability analyeiss The combining
ability analyais for 4ifferent characters was carrisd out
on the bigis of formilae glven by Griffing (1956 b) for the
Maethod I Yodel I, In Method I the exverizmr-ital material

ineludes parents and their all posaibdle Fy ® both direct



and reciprocals. The Model I is a3 fixed model in which
variety and block effects are constant and the information

obtained are applicable to the material under test alone.

The varlous asum of agiares were calcilated as

followss

o

Sg - 3p él(x.i +!1.)2 -‘;2— (x'.a)

S, = §§1fjxij(xia+ xji) - %3 fi(x1.+ x.1)2+ %2 X..2

S, = hif (xy - x)°
Where Sg {9 the pum of scuares die to general
combining ablility, S, is the sum of squares due to
apecific combinins abllity and sr is the s.m of souares
d.e to recinroeal effectz, p is the number of parents,
Ii. i the row total of the ith array, !.1 is the column
total of the ith array, 11: is the value of ijth crons
and xJi is that of 1ts reciprrnexl and X,., 18 the rrand
total of pz observations, The relation between these
notations can be revresented, for example, in an experiment

involving thres parents as
Xy, = EXgq4 ™ Xgq + Xyp + Xy

Ky = €X54= Xgq ¥ X9 + X5y



e
-2

Yoo = Zi") = Xeq + Xyo + Kyz + Xpq + Xop + Xyg + X4

The analyals of viriance table was set ip as unders

Sources of d.f. G.%. Y.T.F. Bxpectation of *1.5.%,
variation

FeCoBo pet :"-’,g Hg 6° 4 chﬁé'f) _L_."‘&Z
B.0.2, p(o-1) .f‘.s My s 2 + 3 g_ ‘5_;.1 :fd 8213
z;gigiocal 215:11 r e 6% z(nlu%TTagigj r213
Trror o Se vlg 6 2

Fagh mean agiare wis obtained by dividing its sum
of squares by the respective degrees of freedonm, which
the error mein square (M'.) was obtilned by dividing error
mean squUAre (He) in the analyais of the desirn of the

exneriment by the numder of renlicatlions,

The tect for over all A{fferences among the various

clamses of effects was done as followss
7o tesat g.c.a. effects Flfp-1). g] = vg/n'e
To test m.c.a, effects ?[(p(p-1)/2, gj R WAL
To test reciproenl effects ?[ﬁp(p-1)/2. ?] - Mrlm'.

The estimated components of variances wera c¢alc ilated

ag fellowss
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geCad, GCMDONENLE = E—ET-'Z/RI. - 213 (’Eg - ‘.’3'0

8.¢.a, components "57%377 23 63 sij = qa - M"

“atimates of varlous effectss The wariois effecte

wore eantimated ams followss
A
Population mean w M = -5 Yoo
A 1 1

TaCofle alffacts = gi » !3 (Yl. + Y.l) - .—ﬂ-? Xesu

8.0.0, effectsa = Qlj- é(xlj + 131) - % (x

Reoiproeal -
affecte

Staxdard error of estlmatesy Stand rd srror of an

eatimate wams caloulated as the soiars root of the variance
of the astinate, The variances of the various estlin ntes

and their differences were caloulated as foliowss

The variance of any narant of P1 mean valae

2

is Var {xid) = 0% =, and the variance of the difference

between any two mean value 1iss
Var (xlj - tki) » 2 2 2
Var (;G ) = iz 2\2

Var ('E'l) - ;Ep;— P

var (hy) = — 6P -2 62 (140
P
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Var (%) =62 (147

A P 1
Var (8;4 - 8,,) = =

var (gij - th) - ng 2 (L 41, 613 16 K 1jkAl)

22
6 (L = 3, kg .‘]‘k)

Critical difference(C.D.) of ~stimatery Critical

differsncs wag talken as the nrodict of the st:indard error
of the di{fference of the two estimatars and th: table *¢!
valie for the error degrae of freedom at § vper cent and

1 ner cent lavel of sigmificance.

(3) Inheritance of qualitative charicterss The

Chi-s0iare (Yz) te~t was used for testin »ather the
recorded vhenotyplce observations were in agreemant with
the expected ratios Tor 12 -uzlii-t’ra characters vis.threes i~
skin eolour, two for flash colour, six for seed colour, ons
for seed sisze and one for frult shape, 0f the involved
watarmelon parents, their P, and Fé hybrida and bacxcross
generations. The following wns the formula used,
2 _ (0-r)?

)

Yhere 0 = observed value and ¥ = Nxpected valus,

X

The caloilated Iz valie was compared with the tadilated

valies at 5 per cent and | ner cent for the sirnificance.
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BXPERIMENTAL RESULTS

There are twc petes of exveriments for the present

investirations in witermelon, Citrulius lanatus (Thunb,)

Mansf. The first set of experimsnts included ten parents

and their all possible ninety hybrids, for finding out

the extent of hybrid vigour for nine characters, for diallel
analysis by craphical and numerical ap-oroachees and for
evaluating the general and specific combining ability for
the varents and their hybrids, including reclovorocal effeocts,
The seoond met of exvariments incl ided thirteen layouts for
the study of inheritance of thirteen gualitative characters.

The obeervations, thus, recorded for the above are as follows.

1. Hybrid Vigour:

The analysis of viriance for nine characters vis,,
the vine lenzth, the number of days taken to onen firat
fewale flower, the number of female flowsera, the number of
fruits, the weipht of the fruit, the lenzth of the fruig,
the breadth of the fruit, total sol.ble solids (7,.%.S.) and
total yield per nlant, of the plants under study wae done
to test the gigmificance of the difference bhetween the
tretmente (ten parsents and their ninety ¥, hybrids) and
bPlooke. The anxlysia of variance of these characters are
presented in Tanle 3., Thers was slgnificant difference
between treatmenis for all the nine characters studied,
The oritical difference values were calculated to test the

sl - {ficance of the hybrids over their parental mean and



bl

LG

JLEd Jow | Ju JUEDTZTLITL =«

oA8] JUSD I9G ¢ 3E JUEBOIIIUSTL

GeL9® LG 86l w»xbESLTLE $GYL"9LS €66 gLue " b b29k°0L ¢ pIeld Tviod
29Le°¢ B6L  #xE80F°FL 96L6"¢ 66 42 A0 aLyy"o A cyrLel
Fyvs s 861l »xlGL"O) 66¥9° 66 66 *OPLC*Y €les*ce ¢ 1I0ay JO yipeodg
g ¥ 861 *xB6L°G2 oLzeGeL 66 %3788V 6965 °¢e & 31vazy jo yzdues
GeLs "0 861 sxlG¥L"CC A TART &6 WwelLe2 1224 Lolal } 2 1ITIY JO Jydte..
8C08° 0 g6l «#s6069°8S1L 994S°LZL 66 gLLE*Z 25 18 ¢ r4 S3ILd; JO *0L
9CLL* ¢ g »+96090°L¢2 Seue L 9e 66 S¥9E°Q cQ9¢ 2 giwaod ©[ews} JO ‘03
Jeb ] € Lked FEITF Lwlu
y¥ZL°0 861 #»u680L°6CYE 692£°40¢ 66 ¥962°0 69200 2 U3 Lot} shep Ju 0,
9l¢0°0 861 wxflout¥ee  6vBRTEL & 6¥¢9°0 €¢20°0 2 y3duat eautA
.m-.h.-.-.w..' .h.lww r“— ..r.\”.wrw.b‘F ln._- nﬂ_. ...r..-r.u.w. .E
L0 . UL eI, A0 T SR SOV N Pig

UCJ3E1JGA JO 32an0g;

oISk LA JO JIRNOHTA PIJqAy Apn3is 03 JULLIIICX? JO USSP oY) I0F SJUELILA JO gisi1EU,

¢

$ I Vi



over thelir better parent. Percentage increanse or decrease
of the hydride over their parental average and better

parent was also calcilated and is presented in Tables 4 to 12,

(a) Vine iengths The average lensih of the main

ghoot in parents varied from 1.25 m {P=5) to 4,56 m (P-10)
while it ranged from 2.48 m (C-12 and Cw28) to 4,82 m
(C~42 and C=-45) in thelr hybrids.

geventy hybrids regorded inor-ased vine length over
their parental average where the increass was from 0,50 to
49.22 per cent and was statistically simnificant in fifty-
nine hybrids only, The maximum average vine length of
4,82 m was recorded in the hybrid C~42 and C-45. One hybrid
had the length egial to th:t of thelr narantal verage,
In twenty hybrids, however, there wis a decroase in the
vine len~th, the redaction was 0,23 to 5.19 ver cent, bt

gtatistically none was found significant,

mha ingrease in the vine length over thelr batter
parenta was foind 1n twenty one hybdbrides which varied from
0.87 to 11.79 per cent and thla increase was significant
in slx hy'rids only., In sixty nine bhyirida the vine length
was reduced than thelr better parenta and the decrease was
noticed from 0,22 to 12,75 per cent which was statistleally
significant in eleven hybrids only. "hesae observationes are

recorded in Table 4,



TARLE 4

63

Vine length of watermelon parents and their hybrids during

gaimmer, 1968

Parenta/ Length of Parental  Tatter Tercent increase
hyvrids the main average parent or decreage over
shoot (m) arenta etier
average parent
Parentes
Tt 2.78 - - - -
P=2 2.63 - - - -
P=3 4,24 - - - -
P-4 2.59 - - - -
P=5 1.25 - - - -
P=6 3,20 - - - -
P=7 4,00 - - - -
P=-8 3,92 - - - -
P-9 4,05 - - - -
P=~10 4,56 - - - -
Hybrids:
C=1 2.56 2.0 2.78 5.19 7.92
C=1R 2.69 2.70 2,78 0.38 3.24
C=2 4.74 3.518% 4, 24w 35.04 11.79
C=2R 4,21 Ba5108 4. 24%% 19.94 0.7%
C=3 2.68 2.68 2.78 0.00 3.60
C;BR 2.55 2.68 2.78 4,86 8.28
=4 2.69 2,018 2,78 3%.83 3,24

Contdeseas
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C4R
c-5
c=5R
=6
Cw6R
c-7
c=TR
-8
C=8R
c=9
c-9R
C=10
C=-10R
Nty
C=11R
Cm12
C~12R
c-13
c-13R
c-14

C=14R

2.69
3,46
3.12
4.18
3.98
4,10
3.90
4.02
3.95
4,60
4.3
.43
4.09
2.54
2,56
2.48
2.58
3.16
3411
4.35
3.99

2.18
3.20
3,20
4.00
4,00
3.92
3492
4,05
4,05
4.56
4.56
4.24
4.24
2.63
2.653
2.6%
2.63
3.20
3.20
4,00%#

4.00

33.83 3.24
15.M .12
4.34 2.50
2%.30 4.50
17.40 0.50
26.93 4,59
20.74 0.52
17.88 0.75
15.83 2.47
25.54 0,87
17.43 543
29.15 4.48
19.24 5.54
2.69 543
1,92 2.67
27.83% 3.T1
32.98 1.91
8,59 1.25
6.97 2.72
31.41 8,75
20.54 0.25

Cntdeceee



c=15
C=15R
c-16
c-16R
c-17
C-1TR
C=18
c-18R
c=19
Ceq T
c-20
0=-20R
c-21
8-212
=22
c-22%
0-23
N=23R
=24
C=24R
c-25
c-25%

4,10
3,98
3,80
.M
4.75
4,52
4,49
4,58
3.83
3¢9
4.58
4.70
4.04
4.10
4,02
3.92
4.10
4,00
4.46

4.%9
2.48
2,53

3,27%%
3.2Tn
3, 54
3,340
3,59
3,598
S 418w
S 41%e
2,74
2,74
5, T20%
3. 720w
4.12
4.12
4.08
4,08
4.14
4.14
4.40

4.40
1.92%%
1.92%+

3.9%
0.97
3.39
1,36
0.23
29.16
31,77

4.59
1.53
2.18
8.40
4,16
0.88
5,89
3.01
9,67
T.79
3.01
10.84
4,72
331
3.19
T.55
331
5.67

2,20
3673
4.25
2432

iy

nontd-ooto
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c-26
C=-26%
0=27
c-27R
C=28
C=29R
0=29
(=297
C=30
C=30R
c-31
C=31R
=32
C=-32R
0-33
n=33R
0-34
C=34R
=35
C=35R

C=36

3.16
3.00

3.92
3.88
3.72
3.80
3.9%
3.83
4,70
4.55
3.18
2.99
3.55
5.49
3,68
5.85
3.81
3.73
4.30
4,18
4.12

2.89

2.89

3.29n%
3.29%%
3,25
J.25%8
3,320
3. 328w
3.5Tn%
3.57nn
2.22%%
2.,220%
2.62%»
2,620
2,584»
2.58%%
2,654+
2,550
2,90+
2,90%»
35004

3420
3,20

4,00
4.00
3492
3.92
4,05
4.05
4.56
4,56
3.20
3.20
4,00%
4.,00%
3.92
5.92
4,05
4,05%
4.56
4.56%
4.00

9.34

3,30
19.14
17.93
14,46
16,92
18,37
15,36
31.65
27.45
43,24
54,68
35,49
33,20
42,63
49.22
43,77
40.75
48,27
44,17
14.44

3.00

font@eecens
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C-367
C-37
c-373
c-38
c-38R
0=39
C=39R
C-4%
C-40R
Cad
C-41R
C-42
0-427
0-43
C-43R
Ce44
C~44D
0-45
C-45R

3.9%
3.50
3453
3460
3.79
4.78
4.67
3.91
3.99
4,00
3.9
4.82
4.50
4,00
597
4,70

4.49
4.82

4.51

53.60%e
3.56
356
3.62
3.62
3,884
5.88%+
3.96
5.96
4,02
4,02
4,28%%
4,284
3.98
3.98
4.,24%»
4,24
4 ,30%»
4430

4.00
5.92%
3.G2%
4,05%
4,05
4.56
4,56
4.00
4.00
4,05
4,05
4.56
4.56
4.0%
4.0%
4.56
4.54
4.56

4- S

9,72
1.69
0.85
0.56
4,69
25.19
20,36
1.27
0.75
0.50
2.74
12.561
5.14
0.50
D.26
10,84

5.89
12,03

4.88

1.98
3.07
1.54
5.70
1.10

*Hybride significantly inferior at 5 psr cent laval over
the varental average/better narent.
s#Jybrids algnificantly saverior at 5 per cent level over
the narental averase/betie: parant,
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(b) Rumber of days taen to open the firast famale

flowars A minimum and maximum averase of 46,35 and 78.21
days for appearance of first femala flower w:s found in
P«5 and P=3 respectively. In hybride number of days taken

Most of the hybtrids took fewer days to open the
firgt fewnals flower as comparad to thelr parental average.
Sixty seven hybride had flowered earller as gompared to
their parental averape snd the reduction in the namber of
days varied from 0.13 to 24,61 pex gent, hut iv wae
atatistically sigaifisant in sixty slx hybrids.

In twenty three hy»ride there was an inecrsase in
the nambher of days to onen tneir first femals {lower over
their narsnital average and the i{ncrease varied from 0.10
to 2,89 per oent., Tighteen hydrids wers etatistieally

glrnificant in late maturing.

In case of forty one hybride early flowerlins was
obgserved but the resiults were sigznificant in thirty nine
cases only. The redaction in the number of days tc onen
the firat femals flower ranged from N,15 to 17,72 per eent.
In forty nine hybrids as compared to thelr airlier nareats,
thae numder of days was increised and sirnlfiecant inereage
waag observed in thirty five hybrides. The nercen:age of
inorease ransed from 0,65 to 3,25 ner cent, These observations

ares recordsd in Table %,
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TAWLE 5

Number of days taken to open first fewuale flower in waternelon
parents and their hybrids during simmer, 1948
—_—

Parents/ Yo.of days Parantal Rettar Pevrcent increase
hybrids taken for average Parent or decrange over
appearance M- n-b- Barental petter
of Tat famale averare  Parent
flower
Paraentss
P=1 72.15 - - - -
P2 69,25 - - - -
=3 72.21 - - - -
P-4 59.45 - - - -
P=5 46,35 - - - -
p=6 52441 - - - -
P=T 62443 - - - -
P=8 65 .42 - - - -
P=9 5%.62 - - - -
P=-10 67.45 - - - -
Hybridss
(=1 71.15 0, 20% 6R,25% 1.35 4,24
C=1R 70,65 70,20% 68,25+ 0.64 3451
Ce2 76.24 75.18# T72.15# 1.40 5.66
C=2R 75.85 75.18* T72,15% 0.89 5.12
C-3 56.14 65.80%¢  59,45#+ 14,69 5457

Contdllll.



C=3R
C-4
C=~4R
=5
C=5R
0-6
C=-6R
C=7
C=TR
c-8
C~8R
C=9
C~9R
0=-10
0-10R
C-11
0=11R
0-12
C-12R
0-13
C=13R
0=14

59.94
46.54
47.22
49,35
52,80
68,29
66,36
70,16
68,41
51.22
53.42
69,98
70.42
71.48
73.96
50.33
52.60
43,20
46.44
48,56
51.45
65.48

65.80%#
5., 25%#
59,25
62.,28%%

62,284
6731+

67.314n
69,28#
69.28¢#
63,880
63,8848
63 .80+

69,80
73,238
T73.23%
63.,85%x
63,85%%
57.30%»
574 3004
60,33
60,530
65,36

53.45
46,75
46,35
52.41%%
52.41
62,48+
62,48%
66.42%
66,42%
55.62%8
55.62%*
67.46%
6T.46%
68,25%
68,25#%
59.45%#
59.45%»
46.35%»
46.35
52.41 %%
S52.410n0
h2 ., 47%

19,82
16,38
0.25
0.88
2.39
0.99
21.18
17.62
24,61
18,96
19,51
14.72
0.18

0.82
0.40
1.87
5.84
0.74
2.29
6.20
5463
2.99
7.92
3.96
3.73
4,738
4.73
8.36
15435
11.53
6,80
0.19
7435
1.84
4,80

70

Contdeveess



C=-14R
T=15
¢c=15R
C=16
C=16R
C=17
C=1TR
C=-18
C-18R
=19
C=19R
C=20
M=20R
C=21
C=21R
=22
C=22R
C=23
C«23R
C=24

C=24R

62.3%9
67.87
65.95
50.13
53.10
68.19
67.92
54.35
56.43
50.53
48.738
54.22
52.50
65.24
63.49
12,52
70.58
53.24
55.94
73.30
70.40

65, 36%%
67.33%
67330

61,93%»
61,93%»
67.85

67.85

68,83+
63,8%5%
62 ,28%%
62, 208%%
65.31%#
65.31e»
TO 34 %0
TO, 34 un
T2.34

T2 .31 %
66,910
66,91 0»
72.83

T2 .8%%*

62.48
66,42*%
66.42
55.62%#
55.62%%
6T.46%
5T446
53 .45
53.45%=
46,35+
46,35*
G52.41%
52,41
62,.48#
62.,48%
66,42%
66.42#
55.624%
55,62
67.46%
67.46%

4.55 0.15
G.80 2.18
2.0% c.M
19.06 9.88
14.26 4,54
0.50 1.08
0.10 0,68
21.04 8,58
18,02 5.08
18.87 3.01
22.32 4.31
16.99 3.45
19.62 0,17
7.26 4.41
9.74 1.61
0.29 9.18
2.40 6.26
20.44 4,28
16.34 0.64
0.64 8,65
3.34 4.35

Contd..!a.
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C=-25
C=25R
C=26
0=-26R
C=27
C-27R
C=28
C-28R
C=-29
C=29R
C-30
C=30R
C=31
C=31R
C=32
C=-32R
=33
C=33R
C=34
C=34R
=35

C=35R

41,63
40,95
43%.82
45.56
61.74
60.85
56.54
54.65%
46.75
47.86
59.86
56.95
40.44
38.14
46,64
43.18
46,57
44,53
46.92
44,90
46.54

44,27

52 ,90%%
52 ,90%#
55,934
55,93
60,96
60.96

62.9%%%
62,93%#
57530
57.53%+
63.45%%
63,450
49,38+

49,38
54,41 %
54,41 %
56,358%%
56 . 38%x
50,98%#
50,98%%
56 ,90#%
56.90%#

46, 354%
46 ,35%#
52,414
52,4100
53,45%
59.45%
59.45%%
53.45%%
55.,628%
55.62%%
59,45+
59.45
46,35%%
46,350
46, 35
46.35
46.35
46, 358n
46,35%
46,354+
46.35

46,.35%%

0,19
10.16
13.16
13.74
16,81

5.66
10.25
18.11
22.77
14.29
20.64
17.40
21,02

7.97

11.93
18.21

22.20

10.19
11.66

16,40
13.08
3.85
2.35
4.90
8.08
15.95
13,96
0.68
4.21
12.76
17.22
0,62
6.84
0.47
5.93
1.22
3.13

0.40

4.49

COﬁtd.oaoo



0-36
C-36R
=317
c-37R
c-38
C-38R
c=139
Cm 37
C-40
c-40R
o-41
C=41R
C-42
C-42R
C-43
C-43R
C-44
C-44R
0-45
C-45R

50,19
48.33
52,64
50.36
54 .88
52.62
50.28
50.28
65.68
65.86
52,21
55.65
65,95
66.85
50.65
£2.83
€7.98
69,36
54 .86
52.45

57. 448
57, 44%e
59, 41%#
59,414
54.01%
54,01 %%
59.,93#+
59,93%
64.45%
64,45+
59,05
59.05%*
64.97#
64..97%
61.02%
£1.02%#
€6.94%
66.94%
61.54%0
61,540

52, 41%%
52.414%
52.41
52,41 %%
52.41%
52.41
52.41%%»
52,4108
62,48+
62,48#
55.62%%
55462
h2,48%
62.48+
55.62%%
55 ,624%
66,420
66,42%
55 .62
565 ,624#

12.63
15,87
11.40
15.24
1.61
2.58
16,11
16.11
1.90
2,10
11.59
5.76
1.50
2,89
17.00
13.43
1.55
2.12
10,86
14,78

4.24
7.79
0.43
3.92
4. 71
0.40
4.07
4,07
5.12
5.40
6.14
0,05
5.55
6.99
8.94
5.02
2.34
2,92
1.37
3.70

*Hybride significantly lower at 5 rer cent lavel over the

pareatal average/bettar parent.

s#Hybride eignificantly higher at 5 per cent level over the

parental averags/better parent.
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(s} The number of female flowers: The nuamber of

female flowers are laportant in view of their sffect on
the numbsr of fraits produced by the plants., The average
number of female flowers in parents variled from 32,48 1n
P=5 to 68.15 in P=3 per plant, In hybrids it ranged from
40.38 in C~25 to 79.54 in C=39 as presented in Tadble 6.

In sixty seven hybrids there wims an increane in
the number of fanale flowers over their parental average
and this inorease varied from 0.20 to 54.27 per cent and
was statistieally sienificant in sixty five hybrids only.
In twenty three hy-rids, however, there was a decrease in
the nimber of femals flowers which varied from 0,08 to
11.90 per oent and was atatistloally sienificant in five
hybrids only.

In case of forty hybdbrids there was an incresase in
the number of female flowers over thelr better narsnt.
mhis inoreime was from 1,20 to 26,84 per cent and was
statistically significant In thirty alght hydride only.
In fifty hydrids there was a decre me 1in the number of
fennle flowers over thelr better parent, the decrease
was from 0.08 to 18,51 ver cent and wae statistically

significant in thirty three hybrids,

(4) The number of fruites The number of fruits
per plant in parents varled from 5.80 in P-1 to 13,63 in



TARLE 6

Number of famale flowers per plant in watermelon parents

and their hybrids during summer, 1948

Parents/ No,of rarental Better Percent increase
hybrids fenale averagze parent or decrease OVSIr
flowars Parental Better
average  parent
Parents:
P 56.25 - - - -
=2 47.33 - - - -
P=3 68.15 - - - -
P~d 42,36 - - - -
P=5 32,48 - - - -
P=6 65.29 - - - -
P=T 47.54 - - - -
-8 55.74 - - - -
P=9 50.64 - - - -
P-10 62,83 - - - -
dybridss
Ce1 51.15 51.79 56.25% 1.24 9,07
C=1R 5337 51, 79%# 56,.25% 3.05% 5.12
(=2 71.21% 62,200 68,154+ 14.48 4.49
C=2R 68,00 £2,20%% 68,15 9.32 0.23
C=3 51.47 49,30%%  56,25% 4.40 8.50
C=3R 53.63 49,30%% 56,25+ 8.78 4,66

Contd. sea e



C-4

0=4R

C=5R
C-6

C=6R

C=9R
L=10
C=10R
D11
C=11R
C=12
O=12R
=13
=131

C=14

45.84
54,38
68.41
65.17
63,58
62.46
68,26
65,19
62.34
60.85
15.47
72.64
70.36
68,10
44 .47
43.35
53.55
55 .64
65.14
5%.82
60430

44 ,356%%
A4, 36%+

B TTe*
60, TTe»
51 ,A9%»
51,39%#
55.998#
55,39
53,4400
534440
59,54
59, 54%#
5T T4dn*
57 Th**
44,84

44,84

39.90%#
39,90%=
56, 31e%
56 . 31%*
4T ,4%5%»

56 ,25%
5h .25%

65,29+
65.29
56,250
56 . 25%
56 ,25%+
56,250
56, 25¢#
56,25%%
2,830
62 ,B3nn
68, 158%
68.15
47,33
47,33
47,338
47,3308
65,29
£5.29
47.54wn

3.33
22.58

12,57

T.24
22.52
20.37
21.9
17.43
16.65
13.86
26,75
22,00
21.85
17.94

0.83

1.99
34,21
39.44
15.64
13.35
27.15%

18451
3.33
4.77
0.19

13.03

11,04

21.35

15.89

10,82
8417

20.1

15,61
3.24
0.08
6,05
T.15

13.14

17.55
0.23
2.26

26,84

Contdesesse



58.42
63.25
60.98
48,36
48,66
65.38
62.40
70.28
73.19
60.65
63.63
72,21
7531
57.69
57.75
61.75
60.86
59.52
58.67
65.20
64,30
40.38

47.43%%
51,534
51,53
48,98
48,98
55,08
55.08%s
55 4 254
55,254
50,51
50,31 wn
66,72+
66,72%»
57.84
57.84
61.94
61.94
59.39
59.39
65,49
65,49
3T.42%%

47.54%%
55 . T4ne
55.T4nn
50.64*
50,64+
62,87%%#
62.83
68,15
68, 15w
68,15%
68,15#
68,15%»
68,15%«
68,15%
68,15%
68.15%
68.15+
68,15+
68.,15#
68,15+
68,15+
42,36+

0.66
19,70
13.28
27.20
32.47
20.55
26.97

8.22
12.87

0.42

0 14

0,31

7,91

22.88
13.47
9.40
4.51
391
4,05
0.69
3412
7.39
11,01
6.27
5.95
10.50
15.49
15.25
3.40
10.70
12.67
13.92
4.3%
5.65
4.68

Contdeesees



0-25%
c-26
C-26R
r=27
c=-27n
c-28
(=297
ne29
0=297
=30

C=30R

[}

-31
C=31R
C=3Z
C=32R
C=33
C=33R
C=34
C=34R
C=35
N=35R
C~36
C=36R

C=37

43.27
65.16
64 .56
47.43
46.36
55,42
54 .46
49,30
43,99
69.50
68.54
75.41
72.30
52.59
49.38
60.85
56 .41
60.48
58,26
70.46
68,42
56,37
55.96
58,30

3T7.42%»
53.824%
53,02 %
44,954
44,95+
49,55
43,55+
46,504
46 ,50%%
52.59%*
52.59%#
48,88#»
48,384+
40,01n%
40,01%»
44.,11%»
44.11%n
41.56%
41,5684
47.65%+
A7.65%*
56 .41

56.41
60,51*

47.36
65,29
65,29
47.54
47.54
55,74
55.74
50.64
50.64
62 ,8nn
62,83
65.29%*
65,29%»
47,5480
47.54%n
55, 74%%
55.74
50.64#%
50,64
62,838
62,834
65.29%
65,29
65,29*

15.63%
21,07
19.35
5451
4.24
11.84
9.90
6,02
5435
32,15
30432
54.27
47.91
31.44
23.41
3795
27.88
45,52
40.18
47.86
43.56
0,08
0.90
3.66

2.14
0.20
1.12
0.24
1.44
N.58
2.30
2.65%
3,26
10,61
3.08
15.50
10.7%
10.62
5.87
.16
1.20
19.43
15.04
12.14
3.89
13.67

14,30
10,71

ToNtA eesee



c-3TR
c-38
C=-38R
c-32
c=39R
=40
C~40R
C=-41
C-41R
C-42
Ce42R
0-43
C-43R
Cm44
C-44R
C=-45
C-45R

59.21
57.58
56.40
79.54
76.65
46.53
47.16
£3.30
46,40
65.41
62,22
52,52
49.95
66,40
61.52
65.54
62.40

60,51
57.96
S7.36%
64 ,06%»
64 ,06#%
46,64
46.64
49,09
49,09+
55,18
55,18#%
53.19
53.19%
59,28%#
59 ,28%*
56, T3#+
56.7 3%

65.29%
65.29¢
65.29%
65,29%#
65,29#»
55.T4%
55.T4%
50.64%
50.64%
62,83%%
62,83
55.T4*
55.74%
62.8%%w
62,83
62.83%»
62,83

2.15
0.66
2.70
24.16
19.65
0.24
1.1
11,80
5.48
18.53
12.75
1.26
6.10
12,01
3.77
15.52
9.99

9,32
11.81

13,62
21,82
17.39
16.53
15.40
14,50
8.38
4.10
0.98
5.78
10.39
5.68
2.09
4.31
0,69

*Uybrid; eignificantly inferior at 5 per cent lavel over the

parental average/better parent.

##ybrids stgnificantly siverior at 5 per cent lavel over the

sarental average/better narent,
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P-6, while in hybrids it varied from 6,62 (C=1) to 16,66
(C=31) as presented in Table 7. -

The increzse in the number of fruits over their
narental avarage was recorded in sevent, one hybrids and
the increase varied from 0,52 to 53,23 per centj hovaver,
it was statistieally significant in forty foir hydride
only. Ninetesn hydrids were inferior over the narental
maan and varied from 0,30 to 10,25 per cent, hut etatistiocally

ncne wap slgnificant,

An increise in the nimder of fruits over their
better parent was fo.und in forty hybrids which varied
from 0.21 tn 41.8% ver cent and sionifleant increase was,
however, observed in elghtesn hybride only. The decreare
{n the numbax of friits in hybrids were alsc observed
over their better parent, thus the decrense was in fifty
hybrids which varied fron 0.11 to 15.93 per cent, however,
fifteen hybrids were atatistically significant,

In general, the numbar of fruite in hybrids waa
higher than the parente and since it im an important
eharicter for highar yleld, it indicates the usefaulness
of the hybrids for »etter yisld,

(e) Yelght of the fruits The averare waight
of the frult in parents varied from 1.250 kg iln P=5 to
5.422 kg in P=3%, while the welght of fruit in hybrids



TABLE 7

Namber of fruits per plant of watermelon parents and their

hybrids during sumner, 1958

Parents/ No.of Parental Tettar Parcent increase
hybrida frulits average parent or decreage over
per plant Farental 1netter
ayerage parent
Parentss
P-1 5.80 - - - -
P=2 7.65 - - - -
P=3 R.25 - - - -
P-4 9.43 - - - -
P=5 10,57 - - - -
P=6 13.63 - - - -
P=7 T.33 - - - -
P=-8 3.55 - - - -
P~9 11.35 - - - -
P=-10 8.74 - - - -
Hybridas
C=1 6.62 672 7.65 1.49 13.47
C=1R 6.70 6,72 T.65 0,30 12.42
C-2 8.85 T.02%» 8425 26,06 7.27
C-2R 8,72 T7.02%» 3425 17.80 5.69
C=3 B.52 7.61 .43 11.95 9.66
C=3R 8,66 7.61 5.43 13.79 9.17

Contdecess



C~4
C=4R
N=5
C=5%R
C=6
C=6R
c=-7
C=-TR
C-8
C=8R

C+9R
C=-10
0~10R
C-11
C=11R
C=-12
C=12R
C=13
C=13R
C=14
C-14R

9.90
9,75
12.46
11.92
5,88
8.65
3.53
9.47
11,52
11.42
11.14
10.80
10,47
10.14
8.46
8.17
11.65
11.41
12.12
12,30
10.85
10,13

8,18%»
8.,18%»
G.TInn
G, Tien
6.56%»
6 .56+
T.6T%»
T 6Ton
B, 5Te#
8,5Tn»
T.2Tew
T2 THR
T.95%n
To95%e
8,54
8.54
G.11%n
9,11%»
10,64
10,64n»
To4gnn
T.4gns

10.57
10.57
13.63
13.6%»
Te33un
7.33
9.55
9.55
11.35
11,35
8. T4xn»
F.T4%n
8,254
Be25%#
9.43
.43
10.57
10.57
13.63%
13.63
T.65%#
T.65%%

21.02
13.18
28.32
22,76
35,36
31.85
24.25
23.46
34 .42
33.25
5%.2%
48.55
31.69
27.54
0.94
4.34
27.88
25,24
13.90
15.60
44,85
35.24

6434
7.76
9.59
12.55
21.14
13,00
0.21
0.84
1.49
0.61
27,3t
23,56
26,90
22,90
10.29
13.37
10.21
7.94
11.08
9.76
41,83
32 .41

Contd.oo.o



8+

=15
(=15R
C=16
C=16R
C-17
c-17R
C=18
f=19R
C=19
C=19R
=20
n=-20R
C=21
(=210
C=22
C=272R
C=2%
C=23R
C=24
C=24R

C=25

10.13
.84
10.42
10,21
10,15
2.95
9,65
9.45
10,135
9.98
12.29
12.98
7.66
7.58
.65
8.50
9.75
9.61
7.62
7.30
10,52
10.38
12,00

B.60#»
1.60
92.50
9.50
B.,19%»
B,19#%
3.84
3.84
3.41
.41
10,94n»
10,94ns
7.79
7.79
8.90
8.30
9.80
9,80

3.49
8.49
10.00
10.00
11.93

3,55
.55
11.35
11.35
8.74
.74
9.43
9.45
10.57
10.57
13.63
13.63
8.25
3,24
3455
9.55
11,35+
11,35
.74
B.74
10,57
10.57
13.63%

10.2%
6.95
5420
3.80
4.07

6.07
5,03
8,20
10.05
16.13
13.84
2.33
0.21
2.09
5459
9.84
4.77
T.16
8.13
.43
11.00
14.10
15.34
12,82
9.62
0.48
1,80
11,96

Contdaesasee
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C=26R
c=27
C=2TR
=28
C=29%
=29
C=29R
C=30
C-30R
C=-31
C=31R
C=-32
C=32R
c-33
C~33R
c-34
C~34R
C=35
C-35%R
c-36
C=36R
c-37

11.74
3.12
8.94
9.82
9.54

11.17

10.85%

13.13

12.89

16,66

15.86

13,36

12,98

11.68
11.12
14.33
13.96

14.16
13.76
11,68
11,55
11.46

11.53
8.38
8,38
9.49
9.493

10.3%9

10,39
9.,08#«
9,.08«»

12.100»

12.10%n
B,95#»
B,95%#

10.,012»

10,01

10.96#»

10.,96»»
9,654
9,.654+»

10.48

10.48

11.59

13,65
9.43
9.43
9.55
9.55

11,35

11,35
9. 430w
9 43w

13,6%ee

13,63%e

10,57%s

10,57+

10.57
10.57
11,35%#
11,358«

10,57n»
10,57%=
13.63»
15.,63%
13.63»

1,82
8,83
6.65
3.47
0,52
7.50
4.42
44,60
41.95%
37.68
31.07
49.27
45.02

16.68
11.08
30.74
27.37
46.73
42,59
11.45
10.20

1.13

4.41
39.23
36.63
22.23
16.30
26,39
22,80
10.50

520
26,25
22.99
33,96
30.17
14.31
15.27
15.93

Contd.ssse



C=3TR
N=38

=39
C=39R
C-40
C=40R
C-41
C~41R
C-42
C-42R
=43
C-43R
C-44
C-44R
C=45
C-45R

11.54
12.12
11.98
15.23
14.81
8.07
B.26
9.68
9.58

.45
8.66
10,61
9.92
10.86
9.94
12.24
11.88

11.59
12.49
12.49
11,18%+
11.,18%+
B.44
3.44
.34
9.34
8.0%3%x»
8,03
10.45
10.45
9. 14%»
9.14
10,04 %»
10,04#»

13.6%%
13.63»
15.63%
13,6%%n
13.63
9.55%
9.5%
11,35
19.35#
8.74
8.74
11,35
11,35
9.55
9.55
11.35
11.35

0.44
2.97
4.09
36.22
32,46
4.39
2.14
3.64
2.56
17.68
7.84
1.53
5.08
18,81
8.75
21.9
18.32

15.34
11,08
12.11
11.73
8.65
15,50
13.51
14,72
15,60
8.12
0,92
6.52
12.60
13. 74
4,08
7.84
4,66

*Hybrids significantly lowe~ at 5 per cent level over the

parental average/better purent.

##ybrids signiticantly s imerior at 5 ner cent level over the
parental averaye/better parent.
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TARLY 8

Average frult weight of watermelon parents and their hybrids
during summer, 1968

Parents/ Average Parental BRetter Percent increase
hybrids weight of average parent or decrease OVer
fruit (kg) Parental HRetter
averagse parent
Parentas
P=1 T+161 - - - -
P2 6.502 - - - -
P=3 B8.422 - - -~ -
P=4 4.347 - - - -
P=5 1,250 - - - -
P=6 2,856 - - - -
P 54155 - - - -
P8 4,302 - - - -
P=9 3.266 - - - -
P=-10 5.410 - - - -
Hybridss
C-1 6,565 6.831 T.161 3.90 3433
C-1R 6.425 6.831 T.161 5.95 10.23
C=2 9.620 ToTo1ex 8,422%% 23,47 14.22
C=2R 9,344 T.791#% 5,422 19.933 10.94
C=3 6.610 5.754 7.161 14,87 7.70
C-3R 6.556 5.754 7.161 13.93 8.45
C-4 5.650 4.,205%%  T,161+# 34,36 21.1

Contd..n.t



C-4R
C=5

C=5R

C=9R
C-10
C=10R
C=11
C=11R
C=-12
C=128%
C=13
C=13R
C-14
Ce147
C=15

4.150
6.7384
4.848
T.116
7,280
7.105
6,890
6.270
5.9%3
T.110
6.950
7.925
3.105
5,708
5.853
4.925
3,000
6.262
4.476
7.450
7.560
6.950

4,205
5.008%#
5,008
6.158%%
6.158%#
573100
S5eT31%n
S.2130%
5.213
6.285
6.285
T.462
T.462
5.424
5.424
3.876%%
3.876
4,667
4,669
5.828%%
5,828«
5e402%%

T7.161#
T.161#
T.161%
7.161
T7.161
7.161
T.161
T.161
T.161%
7.161
7.161
8.422
8.422
f4502
6.502
6.502#
6,502%
6.502
6.502%
6.502
6.502%»
6.502

1.1
27.47
5.20
15.5%
12.22
23.97
20,22
20,27
13.8%
13.12
10.58
6420
3,61
5.23
7.90
27.06
22,60
34.11
4413
27.83
29.79
28,65

0.79
3.79
12.45
17.15
0.72
2.95
5.91
3.77
12.22
3.99
24.26
53.86
3.68
31,15
14.58
16,27
6.89

ContQeseee
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C-15R
c-16
C=16R
C=17
c-17R
c-18
C-18R
c-19
0-19n
c-20
C-20R
c-21
c-21R
Cw22
C=22R
c-23
C-23%
c-24
C-24R
c-25
C-25R
C-26
C-25R
w27

T.110
5.450
5507
7.148
T7.246
7.126
6,964
6,105
4.524
7,832
5.940
T.353
7.433
7.079
7.155
6,125
6,264
8.245
8.450
5.505
3.623
34935
4,112
5.396

5.402%%
4.894
4.884
5,956#
5.956%#
6.384
6.384
4.836%»
4.8%6
5e639%
5.639
6.788
6.788
6.362
6.362
5,844
5.844
6.916%#
6.916%#
2.798
2,798
3,601
3.601
4.751

6.502
6,502+

6.502%
6,502
6,502
B.,422%
8,422%
B,422%
B.422%
B8.422
8.422%
8.422%
8.422%
8,422%
8.422%
B,422%
8.422%
B.422
8.422
4.347

4,.%47
4.347
4.347
5.155

31 .61
11.58
12.75
20.01
21.65
11.62
3.08
26,24
6.45
38.88
5.33
8.32
3.50
11.27
12.46
4.80
T.18
19.21
22.18
25.26
29.48
9.27
14.19
13.57

9.35
16,18
15.31

93.9%
11.44
15.39
17.32
27.52
46.28

7.00
29.48
12.70
11.75
15.95
15.05
27.28
25.63

211

0.33
19.37
16,66

9.48

5.41

4.67

Contd.....



Q=2TR
Ne28

5.142
3.941
3,887
4,282
4.405
5.634
5.395
2.591
2,606
54505
4,986
3.486
3.508
2.924
2.814
3.680
5,100
4.428
4,206
3733

3.490
2.885

4,751
4. 4
4,324
3.806
3,506
4.878
4,873
2,053
2,053
3,202
3,202%%
2,776
2,776
2.258
2.258
3,330
3., 3304
4,005
4,005
3.579

3.579
3.061

5,155
4,347

4.347
4.347
4,347
5.410
5,410
2.856
2.856
5.155*
5.155
4.302
4.302
3,266
3.266
5.410%
S5¢410
5.155
5.155
4.302

4,302
3,266

8.22

3.86
10.11
12.50
15.73
15.49
10.59
26.20
26,93

9.46
55.71
25457
26,36
29.49
24,62
10.51
53.15
10.56

5401

4.30

2.77
S5.T5

0.26
9. 34
10,59
1.%0
1,33
4.14
0.28
9.28
8.76
32.01
3,27
18.97
18.46
10,48

13.84

31.98

573
14.11
18.41
13.23

19.11
11,67

contdnoo-o



c-38R
C~39
(=39
C-40
0-20R
c-41
C=41R
feq?2
C-42R
C-43
0-43 R
C-44
C=44R
C=45
Ce45R

1.133
3,951
4.%60
5.000
5.328
4,825
5.238
4,966
4,894
4.158
4.110
5.h12
5. 390
4,430
4,530

3.061
4.133

4.133
4.723
4,728
4.210
4.210
5.282
5,282
3.784
3.784
4,855
4.856
4.338
4.338

3.266
Se410%

5.410%
5.155
5.155
5.155
5.155
5.410
5.410
4,302
4.302
5.410
5.410

5.410
5.410

2435
4.41

5.49
575
12.69
14,60
24,41
5.99
7.35
9.88
8.61
15.56
10.99
2.12
4.42

4,08
26.97
19.41

3.01

3435

6.41

1.61

8.21

9.54

5.35

4.47

3.73

G.37

18,12
16,27

*Hybrids signifiecantly inferior at 5 per cent level over
the »arental average/better narent,

s#ybrids significantly sunerior at § ver cent level over
the parental averige/batter parent,
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ranged from 2,591 kg in C=31 to 9.620 kg in C~2, Out of
ninety hybrids, seventy six hydrids showved an increape

in the welght of their fralts over their narental average
and it ranged from 2.12 to 55.71 ner cent, but it was
statistically signifioant in twanty two hybdride only.
Fourteen hybride decreaned tha average fralt welght over
thelr parental mean and the decrenge vari~d from t1.31 to

22.60 ner cent and one hybrid w:s atatistically sirnificant.

The lnerease in the fruit waigsht in hybrids over
thelir better narent wta also recorded, Sixteen hybrids
{noreased fruit weight over thelr bstiter parent and the
{nerease w2s from N.33 to 15.27 per cent, This wis, however,
sipnlficant in two hybrids only. Seventy foar hybrids had
lower frult welght than their better narsnt nnd the decrease
ranced from 0,26 to 53.86 per cent and was statistlically
pignificant in twenty five hybrids. Th=s data recnrdead are

presented in Table 8,

(£) Length of the fruits The langih of the fruite
of the parents varled from 16,20 cm in P=5 to 45.07 cnm in
P-3 and it ranged from 18,42 (C=31") to 48,19 (C=2) in
hytrids,

An inorease in the lencsth of the fruits over thelr
narental averare wig recorded Iin slxty three hy >rids, the

tnerease ranging from 0.07 to 29,21 per cent and thia increasme



TATLT 9

Averare length of frult of waternelon varents and theair hybrids
during simmer, 1968

Tarents/ Average Parental Better Tarcent increase
hybrids length of average parent or decreage over
fruit {em) Parental netLer

averige  parent

Darentss

Pt 40,59 - - - -
T2 28,50 - - - -
P=3 45,00 - - - -
P-4 25.19 - - - -
=5 16,20 - - - -
P=5 20.%D - - - -
P=7 27.50 - - - -
P’ 24.42 - - - -
=3 22432 - - - -
D=10 29.50 - - - -
Hybridas

-1 35.68 34 .50%  ADQ,50% 3442 11,21
C=1R 34,18 34,50 40,50 0.92 15.61
C=-2 48,19 42 ,75%% 45,00 12,72 7.08
C=2R 43,30 42.75 45,00% 1.28 3. 76
Cw3 32,00 32,80 40,50+ 2.43 20.99
C=13R 51.60 32 .80 40 ,50* 3.65 21,98
Cemd 32.18 23,55%* A0 ,50% 13,50 20.58

Contdocooq



C=-4R
Cc=5
C=5R
C=6

C=bR

c-TR
0-8
-8R
c~9
Cc-9R
C=10
C=10R
c=11
C=11%
=12
C=127
C=13%
c-13R
C-14
C=14R
C=15

23.00
36.28B
29.29
35.12
34,68
35454
32.61
35.24
30,45
33.75
35,62
36.42
40,61
26,82
30.62
25,50
21.16
26.42
26,47
34 .00
36.18
29,46

234 35%
50, 50%#
30,50%
34 ,00%»
34,00
52.,46%%
32.46
31.410%%
3 .41%
35,00
35,00
36.75
36, 5%+
26,80
26 ,80%»
22.35%%
22,35+
24 ,50%%
24 ,H0%»
28,00 =
28,00
26,45%»

AQ,50%*
40,50+
40,50%
AQ, 50+
40,50+
40,50+
40,50
40,50%
40,50%
40,30
40,50+
45,00+
45,C0%
28,50
28 .50
28, 50%
28,50
28,.50*
28 ,50#
23,50
28,508

2R,50

18.87
18.95
3.96
3.29
2.00
3.48
0,46
12.19
3.05
13457
1.77
0.89
10.5C
0.07
14 .47
14.09
532
7.8%
8.04
21.42
29.21
11.33

43,22
10.42
27.68
13.29
14.38
12,25
19.49
12,99
24.82
1.86
12,05
19.G7
9.76
5.20
7.64
10.53
25.74
7.30
Te13
19.29
26.94
3.36

Contd.eesns



C-157
c~16
C=14R
0m17
C=1TR
c-18
c-18R
=19
C=19R
£-20
0=-20R
=21

=217

2=25%
Ca=25%
C=26

26 .,46%k
25,41%»
25,4188
29 ,00%»
29,00%=
35,06
35.05%
30.60
30,60
32,75%
32 .,75%
36,25
36,25%
34.7

34.71#
33,6640

33.66+%
37.25%%
37.25%%
20,65%+
20,65+
22 ,80%%

28,50%#*
28,50%
28,50+
29,50%»
29.50%»
45,00%
45,00
45,00
45,00
45,00
45,00%
A5,00*
45,00*
45 ,00%
AT DO
45,00+
45 ,00%
45,00
45,00%
25.10%
25.10%
25,10

14.43
2.2
11.37
18,06
26,96
3.45
7.41
0.7
17.M
2,33
7.60
1.15
3.68
0.5¢4

11.09
3.53

16.39
8.24
5402
3.78
3.892
T.50

6.2
R.3%
o
16,06
24.81
19.47
27.88
31.51
44 .04
21.15
32.75
18451
27,24
23.28

31.42
18,06

37.46
10.40
13,06

9,68
20,87

2.35

Contd.li..
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C=26R
C=27
C=27R
(=28
C=28R
C=29
C=29R
=30
C=30R
C=31
C=31R
C-32
C=32R
C-33
C=33R
C=34
C=34R
C=135
C=35R
C=36
C=36R
0=37

25,76
29.45
26,82
23,38
21.46
24,36
26.24
30.54
28,65
18,84
18.42
20.38
22.62
19.30
21,26
19.00
22,00
21.46
2%.29
26,00

25,22
24,00

22,804
26, 30%#
26,30
24.76*
24,76
23,71
23.T1#
27 4 30ne
27.30%»
18,35
18.35
21.85*
21 .85+
20,51
20,31%»
19,26
19,26%»
22.85#
22,854
24,00
24 ,00%+
22 ,46n%

25.10
27,500«

27.50
25,10%
25,10%
25.10
25,10%#
23,50
29.50
20,50+
20,50%
27,50%
27,50+
24 .42»
24 .42+
22,732%
22,32
29,50%
29,50%
27.50
27,50
24.42

12.93 2.64
11,97 7.09
1.97 2.64
5.57 6.85
13.%2 14.50
2.74 2.94
10,67 4.54
11.86 3.52
4.34 2,88
2.67 8.09
0.38 10.14
6.72 25.89
3.52 17.74
4.97 20.96
4.67 12,94
1.34 14.87
14.22 1.43
6,08 27.25
1,92 21,05
3,33 S.45
5.08 R.29
6.85 1.7

Contd.....



a4

C=3TR 22.64
C=38 20,653
C=-38R 21.19
C=39 27,00
C=39R 293,50
C=40 26,65
0«-40R 27.80
C=41 26.16
T=41R 28,48
C=42 24.38
C=42R 26.79
C=43 21,84
C~43R 25,54
Cwdi 29.47
(=44R 27.64
C=45 27,00
oY LX 28,50

22,46
21,41
21 .41
25,00%=
25,00+
25 .,96%*
25.96%#
24 ,91n»
24,9 s
28,50*
28,50#
23,37
23.372s
26,96n»
26.96%+
25.91%%
25 .91 #»

24 .4A2%
22, 32%
22.,32%

29,50
29.50
27.50
27,50
27.,50%
27500
29,50%
23.50%
24 ,42%
24 424
29,50
23 .50
29.50%

29.50

0,80
3.64
1.02

3.00

15,20
2,65

7,08

5.01

14.33
14.45

6.00
6.54
3,28
9.3
2.52
4,20

3.99

7.28

7.57
5.06

B.47
2.37
3,09
1.09
4,87
3456
17.35
3.18
10.56
4.58
0.10
6.30
8.47

3438

#Hybride significantly inferior at 5 per cent level over
the parental avera-e/better parent.

«*Hybrids simificantly superlor at 5 ner cent level over
ghe narental average/better parent.



was significant in fifty five hybrids., Twenty seven
hybrids rediced lenrih over the narental average and
the reduction was from 0.54 to 18,87 per cent, which

was significant in twenty two hyhrids.

Tifteen hybrids also recorded an increare in
the length of the frilts over their better narent and
{¢+ ranged from 1.09 to 26,94 per oent, however, it wae
sisnificant in elaeven hybrids only. Tn seventy five
hybrids there wna a redaction in the lanpth of fruits
over the better narent and the decreass varied from
0.10 to 44,04 per cent and was significant in eixty four
hybridas,

The observations recorded on the langth of the
fruits of nirents ant thelr hybrida are nrea=snted in

Table 9,

(g) Breadth of the fruits The av-rave hreadth

of the fruit of narents varied from 13,63 cm in P=b
to 27.00 em in P=10 and their hybdbrids fruita from 15,10 cm
in C=f to 34,57 on in C=1T7,

An ineraige in the meadth of the frult was
recorded in fifty tfour hybrids over their narental
avarage and it ranged from 1.51 to 31.73 ner cent and

was mtatistically significant in fifty two hybrids,



TABLE 10

Avera-e breadth of fruit of watarmelon narentis and their
hybride durine summer, 1968

Parents/ Averages Parental Retter Percent increase
hybrids breadth of average parent or decrenae over
frait (om) Barental netter
average parent
Parentss
P=1 16.00 - - - -
P=2 26.50 - - - -
P=3 18,00 - - - -
P-4 23.28 - - - -
=5 13.63 - - - -
P-6 18.50 - - - -
P-7 25.50 - - - -
D=8 22,12 - - - -
T-9 20.35 - - - -
P=10 27.00 - - - -
Hybridss
C=-1 16,00 21.25+ 26.50% 24,70 39,62
C=-1R 20.16 21.25* 26 ,50% 5.12 23.92
C=2 20.50 17.00#»  {13,00*» 20,58 13.88
C=2R 17.46 17.00%% 18,00 2,70 3.00
C~3 16,00 19,64% 23%,28% 18.53 31.27
C=3R 19,12 19,64+ 23.282% 2.64 17.86

98

Contdeseses
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-4
nw4R
c=5
=51
-6
C=6R
=17
c-TR
(=8
c=8R
-9
c-9R
c-10
c-10R
C-11
C-11R
Cm12
C-12R
c-13
C-13R
c-14
C=14R

16.00
18,00
15.50
21.28
15.10
20.28
15.50
13.50
15.19
18.82
16.10
22.58
20,29
17.18
24,42
23,25
23,64
19,86
24.28
24.32
32.19
34.25

14.81%»
14,81 %n

17.25%
17.25%%
20,75+
20.75*
19,06+
19,06»
18.17»
18,17+
21.50¢
21,50%»
22.25%
22,25%
24.89
24 .,89%+
20.06%+
27,06
22,50%%
22,50%
26 ,00#»
26,00%*

16,00
16,00%%

18.50%
18,504#
25,50+
25,504
22,12+
22.12»
20, 35*
20, 35%
27.00%
27.00%
26,50
26,50
26.50%
26,50
26,50%
26450
26,50
26,50+
26,50%%
26,50%s

1.00
T3
8.08
23,80
31.73

0.00
12.50
16.22
15.02
40.79
20.48
29.93
11.85
25.41

7.52
40,38
16.38
23.44
35.17

7.85

6.60
10.80
25.06

8,38

8,23
21.47
29.24

Contdeseee



c-15
C=-15R
C=16
C=16R
C=-17
C-1TR
=18
C-~18R
C«19
C=19R
=20
C=20R
C=21
C=21R
Cw22
C=22R
Q=23
C=23R
C=24
C=24R
=25
C=25R

28,23
28,17
24.85%
26.48
32.48
54,57
16,28
21.48
15,26
15.18
16.28
19.29
16,15
2%.62
17.00
20.54
16.43
19.46
16,83
24.01
21,86
17.80

24,31%e
24,31 #e
25.,42wn
23,420 %
26,754
26,754
20.64»
20,644»
15,81%
15.81»
18,25+
18,25%»
21,75+
21.,75%#
20,06
20,06%+
19.13%
19.17
22 ,50%
22,50%*
18,45%#
18,45+

26 ,50%#
26,50%»
26,50%
26.50
27.00%w
27.00%«
23.29%
2%,28+
18.00%
18,00#
18,50%
18,504+
25,50%
25.50%
22,12+
22.12»
20, 35%
20.35%
27.00%
27.,00#
23,28+%
2%3.28%

11.61
15,87
6.02
13,06
21.42
29.23%
21.13
4.06
3.48
3.98
10.80
5469
25.7%
8.59
15,26
2.39
14.30
1.51
25.20
6.71
18.48
3.53

6.52
6.30
6431
0.08
20.29
28.03
30.07
T.74
15.23
15.67
12,00
4,27
36,67
7.38
23.15
7.15
19.27
4,38
37.67
11.08
6.10
23,54

Contdeesee



hi

0-32
C-32R
=33
C-33R
Cc-34
C=34R
¢-35
C-35R
c-36
C-36R

22.67
23.52
27.36
25.08
21.52
19.28
22.20
24.%6
28.34
26,32
15.68
1€.58
17.84
20.26
16,59
19,42
16,86
19.73
18.9%
22.42
24.85
23.28

20.89%#
20,39
24, 59%*
24,398
22,70%
22,70%
21 .81
21.81%%
25, 14%%
25.14%%
16.06*
16.06%%
19.56%
19, 56%*
17.87%
17.87%
16.99
16,99
20.31%
20, 51#»
22.00%»
22,00%

2%.28
2%.23
25,50
25.50
23 .28*
23,28+
23.28#
25,28%%
27.00%=
27,00
15.,50%
18,50
25,50"
25, 50%
22,12
22,12+#
20,35+
20.35
27.,00%
27.00%

25.50
25 ,50%

3.52
12.58
12,508

2.82

5.20
15.07

1.78
11.69
12.72

4.69

2437

3.2%

8,80

357

7.17

8,67

C.77
16.42

6.80
10.38
12.95

5,81

2.63
1,03
12.17
1,65
7.57
17.19
4.64
4.63
4.96
2.52
15.25
10,38
30,04
20,55
25,00
12.21
17.15
2.81

29.89
16.97
2455
6.88

Contd. s e
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C=37
C=37R
C-~38
C=38R
C=39
C=39R
C=40
C~40R
YR
C=41R
Cm42
C=-42R
=43
C~43R
C~44
C=4 4R
C=45
C~45R

22.17
20.21
18.41
19.15
25.29
26,35
24,65
25.93
24.25
26,35
2%.45
24.25
19.50
23.30
27.26
25.26
25.60
26.42

20,51 %n
20,31
13,42%
19.42
22, 75%=
22,75
23,81%»
23,81+
22,92%*
22,92
26,25%
26.25*
21,23+
21 2300
24 ,56%%
24 .56%+
23.67»n
23,67

22.12
22,12»
20,35#
20, 35%
27,00%
27.00
25.50
25.50
25 .5C*
25.50
27.,00%
27,00%
22.12%
22,1780
27.00
27 .00%
27.00%
27.00

9.15
0.50
5,21
1.40

11.16

15,82
3.44
8.90
5.80

14,96

10.67
7.62

8.15
9.75
10.99
2,85
8.15
11.61

0.22
8.64
9.54
5.90
6.34
2.41
5.42
1.68
4.0
5.33
13.15
10.19
11.85
5.33
0.96
6.45
5.19
2,15

»qybride significantly inferior at 5 per cent level over the
parental averige/better narent.

s#Hybride significantly sinerior at 5 per cent level over the
parantal average/better narent.



The bdbreadth of the fralt of talrty six hybrids was
rediced, varying from 0.50 to 27.23 par cent, dut
this rediction was sipnifieant in thirty one hybhriéds

only.

Tganty hybride recorded an inceranpe in the
hraadth of the fr.lte ovar th2lr better nirsnts ranging
from 0,22 to 29.24 ner cent and wag statletically
airmificant in fifteen hybrids, In na many as sixty nine
hybride :there was a reduction in the breadth of fruits
over thelr better narent and {{ ranred froa 2,098 o
40,73 por oent and was etatistically el-nificant in
f1ifty elght hybrids, One hybrid wis ecial to thelr better

narant,

The observations recorded for the braadth of
friits of the narenta and theilr hybrids are nresented

in Tadle 10,

(h) Total moluble solids (™.5.S.)1t The T.3.5. of

tha fruits is imnortant In view of their effeot on the
sweetness. Tha average T,7,%, I the fraiits frnm the
parents varied from 6,00 par gent in P=3 to 11,00 per ocent
in P=2, in hybrids the average T,.,%5.%., of fruits ranged
from 7.00 nercent in C=22 to 11452 ner ecent in C=57,

0=6R, C=97, 0=13R, C=31, (=381, 0=397,



o—

TANLE 11

\verage T7.%5.5. of watermelon parents and their hybride
during summer, 1968,

i

Parents/ TeSe%s Parental Better " »»gent increase
hybrids [Tovnant) average narent or decrease over
Parental Detter

avarage parant

Parentss

P=t 10,50 - - - -
P2 11.00 - - - -
P=3 6.00 - - - -
P=4 3.00 - - - -
P=5 3,50 - - - -
P=6 12,00 - - - -
P=7 2,00 - - - -
P=8 8.50 - - - -
P=9 8.00 - - - -
P=10 9,00 - - - -
Hybridss

0=1 10,59 10.75 11.00 2.33 4455
C=1R 10,50 10.75 11,00 2.35% 4,55
-2 9.50 Be258% 10.50% 15.15 9453
Cw=2R 8,50 B.25 10.50# 3,03 19.05
C=3 10,00 9.75 10,50 2.56 4.7
C=13% 9.50 .75 10.50* 2.57 3.53
C=4 10,00 10,00 10.50 0,00 4.77
C=4R 10.00 10.00 10.59 0.00 4.77
C-5 10,50 10,25 10.50 2.43 0,00

Contdeesas
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C=5R
C-6
C=6R
C=T
C-TR
C=-8
C=8R

=97
c-10
C=tOR
11
c-11F
012
C=127
c-13
C-13R
c-14
C-14R
0-15
c-15n
C-16
C=16R
c=17
C=1TR

11.50
10.00
11,50
10.00
10.50
10.00

9.50
10.00
11.50
10.00

8.50
11,00
10.00
11.00
10.00
10,50
11.50
10.50
11.50
10.50

3.50
10,50

9.50
10.50
11,00

10.258x
3.7%
9, THn#
3.50
9,50%%
G,25%%
9,25
3.75
.75
8450
R.50
10.,00%+
10,00
10,25%»
10.2%
10.50
10,508
10,00
10,00
9, T5%#
.9.75
3.50%»
9.50
10.G0
10,00%+

10,50m»
10,50
10.50%»
10,50
10,50
10.5%0
10,50%
10.50
10.50%=
11.00%
11,00+
11,00
11.00%
11.00
11.00*
11.00
11.00
11.00
11.00
11.00
11,.00%
11.00
11,00+
11.00
11.00

12,19
2456
17.94
5.26
10,52
8.10
2,70
2,56
17.94
17.64
.00
10,00
0.00
7.31
2.44
0.00
9,52
5,00
15.00
7.69
2.57
10,52
0.00
5.00
10,00

9.52
4.77
9.52
4.71
0.00
4.77
9.53
4.77
9,52
9.10

22.73
0.00
9,10
0.00
9.10
4.55
4.54
4.55
4.54
4.55

13.64
4.55

13.69
4.55
0.00

Jontdeeess
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C=18
C=18R
c=-19
C=-19R
=20
C=20R
C=21
C=21R
C=22
Ce22R
C=23%
C=23%
(=24
C=24R
0=25%
C=25R
=26

C-26R

C=27
C-2TPR

C=28
C=28R
0-29
C=2GR
C=30
C=30R
C=-31
Cw31R
=32

7.50
2,00
8,50
8.50
8.50
3.00

7.50
3.50
7.00
8.00
8,00

7450
3.00
8.50
10,00
9.50
11,00
10,00
9,00
9,00

8,50
3,00
3.50
3,00
3.00
9.00
11.50

10.00
9,00

7.50
T.50
T To5%*

ToT5n»
2,00

8,00%=

7.50
Ta50%2
T.25
To25%%
T o O0##
7.00
T.50
T GOn#
G254
9.25
9.,50%=
9.50
9.00
9,00
8475
1,75+
9,59
3.50
3,00
3.00
9. TS**

.75
3.25

9, D0
9.,00*
9,00
3,00
10.00%
1C.00*
9,00%
9,00
8,50%
8.50
3.00
8.00
9.,00*
9,00
3,50
9.50
10,00%»
10.00
9,00
9.00
3.00
3,00%

7,00
9,00
3.00
9.00
10,00%=

12.00
92.50

0.00
6.66
3.67
3.63
6.25
12450
0,00
13.33
3.45
10.34
14,23
T.14
6.85
13.54
8.10
2.70
15.78
5.26
0.00
0,00
2.86

.58
72,092
5.39
1.920
0.00

17.94
2.56
2. M

16.67
11.12
5456

10.53
15.00
10.00
16.67
5456
17.65
5.89
0.00
6.25
11.12
5456
526
0,00
10.00
0.00
0.00
0.00
5.56
11.12

5.56
11.12
0,00
0.00
15.00
0,00
5627

f‘.ontd.o..-
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C=32R 35.00 ~5.25 3.50 R4 52T
c=33% 9.00 9,00 9.5C 0.00 2.7
C-33R 5,50 9,00 9,50" 5456 10,53
C=34 9.00 8.75 9.50 2.85 5,27
C=34R 10.50 8,75%* 9,50%# 20,00 10.52
C=35 9.50 9.25 9.50 2.70 0.00
C=35R 11.50 9,25%# 9,50 24 .32 21,05
£=36 9.50 9.50 10.00 0.00 5.00
C=36R 11.00 G 5O** 10.00%+ 15.78 10.00
0=37 9,00 9.25 10.00% 2. 10.00
Cu3 s 10.50 3.25%% 10,00 13.51 5,00
C=38 9,50 9.00 10.00 5.55 3.00
C-38R 10,00 9.,00%w 10,00 11 11 0,00
C= 39 3.00 3450 10,00 2.7 10,00
0=39R 11,50 9,50%# 10.00%* 21.95 15.00
C-40 8,50 3,75 9.00 2.96 5.56
C-40V 3,00 3,75 " 3,00 ~,58 11,12
C=41 9.20 3,50 9,00 5.88 0.00
Ced1n .50 2,50 9,07 5.00 5.56
C-42 9,00 9,00 9.00 .00 0.00
C-42R 9,00 9.00 9,00 0.00 0.00
C=43 £.00 £.25 8.5 3.04 589
C=43R 8.50 7,25 R.50 3.0% 0.00
C-44 8,00 8, T5* 9,00 8.58 11.12
Q=447 3.50 8.75 9,00 2.36 5.56
Cc-45 9,00 8,50 9.C0 5.98 0.00
Cw45R 8.50 8,50 3.00 0.0C 5.56

» Hybridssienificantly inferior at & per cent level over the

parental average/better nmarent.

##uybrids sionificantly sanerior at 5 per cent level over the

parental average/better narent.



The increass in T,.S.5. of fruits aver the

parsntal nverage was racorded in fifty two hybridas

and the increase varied from 2,43 to 74,32 ver aenty
howaver, it was giitistically sirnificant in tal-ty
hybrids only., Winetesn hybride had the ".%.%. equal

to th2t of thelr parental mean and in nineteen hybrids
tha average 7.%.%, was decreare from 2,35 to 3.58

pver cent, but statietically sirniflcant d2crease was

noticed in three hybrids only.

An increase in tne T.3.5, fron 4,54 to 21.05
per cent of hybrids over the hisher narent was aleo
recorded in thirteen cames but the significant inerease
wis, however, observed in nine hydbrids only. Pifty seven
hybrids had lower i,5.S, than their better parante amd
the dsoreass rangad from 2,71 to 2,73 ner cent and was
ptatistic lly sienifioant in twenty fouar hybrids., Twenty
hybrids had the 7,.,7.5. equal to that of their hisher
parent. The data rocorded for 7,5.5. are presanted in

Table 11,

(1) Total yleld ner plant: Yield i{s the most

imnortant character of economic i-mo-tance in which a
producer is malnly interested, The yleld »er vlant in
sarants variad fron 135,285 kg in P=5 to 63,558 kg in
P=3, while it ranged from 33,634 kg {(C=38) to 87.094 kg
(C=20R) in their hybrids.

)



)

TARLE 12

Total average yield per plant of watermelon parents and their
hybrids during summer, 1968,

Parenta/ Average Parental Better Percent increase
hybrids yield average parent or decreiase over
per plant Parental petter
(vg.) average parent
Parents:
P-1 41.619 - - - -
P2 49,966 - - - -
P-3 63.558 - - - -
P-4 41,084 - - - -
P=5 1%.285 - - - -
P=6 38,950 - - - -
P-T 37.768 - - - -
P=8 41,119 - - - -
P-9 37.002 - - - -
P-10 47T.321 - - - -
Hybrides
c-1 43,340 45,792 49.766 5.36 13,27
C-1R 43,005 45.792 49,966 6.09 13.34
C=2 85,106 55,588%% 63,558+ 53.10 22.35
C=2R 81.445 55,588+ 69,558# 46.51 17.08
C~3 56,520 41.3512» 41,619 36,68 35.80
C=3R 56,815 41.351%%  41,619%« 37.39 36451
C~4 5549173 2T.452%% 41,619%» 103,67 34,34

Contd..-..



C=-4R
C=5
fl=5R
c=-6
C=6R

40,4732
70.023
60.776
63,193
62.948
67,655
55,099
72,190
67.623
79.1390
74,806
82.858
82,203
48,835
47.973
57.798
45.678
63.592
T1.432
81.126
76,655
70.527
70.006

27,4524+

40,2848

40,284 %%
39,693
39,69 %%
41,369¢»
41,369%»
39, 310%»
319,310%»
44,47T0n»
44,4700+
59,762%#
59,762%=
45.525

45.525

31,625
31.625%#
44,458%+
44 ,458%%
43,86T»
43,867
45.542u%
45,542%%

41,619

41.,619%
41.619%»
41.619%»
41,619
41,619%+
41.619%%
41,619%+
41,619%%
47,3210
47,3214
69,558
63,558%#
49.966

49.966

49,966

43,966

49,966+
49,9664+
49,966%%
49,966%*
43,366%*
49,966%+

47,28
75,81
50.86
59.20
58,58
63.54
57.36
83.64
72,02
78,07
68.21
33,64
37.55

2.27

537
82.76
A4.43
43,03
60.67
84.93
T4.74
54 .86
53.71

2.86
63,24
46,02
51.8%
51.24
62455
56 .41
73.45
62.43
67.34
58.08
19,12
18.17

2,27

3.99
15.67

8.%9
27.27
42,96
62.36
53.41

41.14
40.10

Contdeaens



LAk

{

C-16
C~16"
C-17
c-17R
C-18
C=18P
0=19
C-19%
c=20
C-20R
C=21
C-21%
C=22
C-22R
Ce23
C~2 3R
0-24
C-24R
C«25%
c-25n
C=26

Ce=26R

56,960
56,298
72.618

72,091
63,740
66,114
634250
51.140
75,006
87,094
56.196
56.245
61.19%
60.705
59.675
60.088
62,738
66,710
37.039
37.806

47,553
48,218

43,484%»
43,4840
48,6430 w
48.643%%
55,321 %»
55,321 %%
41,421%»
41,421
54,254%
54 ,254%+
53,663
53,663
55.% 38
55,338
534280
53.280
58,439
58.439
27.184
27.184%%
40,017
40.017

49.966
49.966
49,966%»
49,966%+
69,558
69.558
63.558
63,558+
69.558
63.558%#
69.558*
69,558+
63.558
69,558
69,558
69,558
67.558
69.558
41.084
41.084
41,084
41,084

30.99
29.46
49,28
48,20
24,25
19.50
52,70
23,46
38,24
50,53

4,72

4,81
10,58

.69
12,00
12,77

7.35
14,15
36,25
39,07
15.83

20,49

13.99
12,67
45.33
44.28
1.18
4,96
9.07
26.48
7.83
25.21
19.21
19.24
12,03
12,73
14.21
13.62
9.91
4.10
.85
7.98
15.74
17.36

"’Ontdnloos



C=27
€=27R
=28
C=28%
C=29
C=29R
C=30
C=30R
C~31
C=31R
C-32
(=327
C=33
C=33R
C-34
C=34R
C=35
C-35R%
C=36
Ce36R
C=37
C=37R

49,164
45.955
38,665
16.898
47,782
47.733
73.970
69.494
43,021
41,302
50.645
57,731
40,560
38,988
41.794
39,272
62,108
56 4 392
51.582
48,466
42,653
39,900

39.426
33.426
41,109
41.101
393,043
39,043
44,202%%
44,202%=
26,11 Tx
26,1172
25.526%%
25.526%%
27.,202%%
2T .,202#%
25,1474
25.143%e
30.303=
30.30%#e
384 353%»
384 359%#
40,034
40,034

41.084
41,084

41,119
41,119
41,084
41,084
47.321%=
47,3219»
38,950
38.950
37.768%»
37.T768%w
41.119
41,119
37.002
37.002
47,321%=
47,321
33.950%#
38.950
41.11%
41.119

24,69
16.56

5.95
10.23
22.38
22,25
67.34
57.21%
64,72
58.14
98,40

126.16
49.10
43.32
66.22
56.19

104.95
86,09
34.47
26.34

6.54
0.34

5.19
12,95

6.13
31.25
19.16
32,43
24.43

373
2.97

Contdessns
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c-38
C-38R
=39
C=39R
G40
C-40R
0=41
C=41R
C=4?2
C=42R
C-43
C=43R
C-44
C=44R
C-45
C~45R

3%.634
34.563
56,820
62.768
40,350
43.924
46,864
50,134
46.860
42.607
44,103
40.764
60.921
524,241
54 .214
53.840

37,976
37.976
43.135%»
43,135%%
39.443
39,443
27.385%#
27.385%
42.544
42,544
39,060
39,060
44,220%%
44.220
42,161%%
42.161%%

38.930
39,950
47.321
47.321%
41,119
41.119
37,768
37,7680
47,321
47,321
41,119
41,119
47.321%»
47.321

47.321
47.321

11.44

2.99
31,72
45,51

2.29
11.3%6
71.13
835.29
10.14

0.14
12.91

4.36
37.76
18,13
28,58
27.70

13.6%
11.27
20,07
32,64
1.88
6.82
24.08
32.90
0.98
9.97
T.25
0.87
25.73
10.39
14.56
13.77

#Uybrids slgnificantly inferlor at 5
the narental ~verape/batter »arenst.

#2lyhride sl nifleantly s rerior at 5
the parental averare/better parent,

ner cent level over

ner cent leavel over



Bighty thres hybrids recorded incrensed yield
of fr:ite ~ver their narental verare tha increape was
fr~m 0,14 to 126,14 »er cent and wais astatirtically
gignificant in fif¢y meven hybrida, 'n geven hybrids,
however, there w:s a decr=:ge Ln the yiald, the rediction
was from 0,34 to 11.44 pzr cent bat none was statistically

sienlflcant,

Pifty nine nyhrida reriateared an inerease in the
yield over their s :serlor varen:s, with the iqcreise from
3.73 10 7%.4% ner oent, and this was alsnificant in
thirty five hybrids. In thirty one hybrids the yield was
aleo lower than their better narents and the per ceng
decreamse racorded ranged froa 0,57 to 26.4R bit the decrease,
was significant 12 three hybrids only. The data racorded

for the yleld per nlant are presented in TMadble 12.

2, Dilallel analysis:

RBefor e proceading for tha diallel analysis, the
analysls of varlance for the five characters viz., the
number of days taken to open the flirst fanale flower,
the number of fruilts, the weight of t1e frilt, total
soluble solide (T.5.5.) and the total yield per ~lant
was carried out to test the si¢nifieance of the differences
batwesn treatmenta (ten narants and their ninety hybride)
and bloeks. The res.ilte are nresented in Table 3. The '7P?
teat for the above mnentioned charicters fndleated significant

differences hetween treatmants, and therefore, f:rtner
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analysle for penetic Aifferences wams nade., Since block
differences were not fovnd to he mignificant for all the
five characters, thorefore, only angrnaped randomisation

method war Tollowed.

Tor the renetic analyels o1 the data recorded for

the diallel experiment the statistien V W, V

oo’ 'p? wr' ol
and Myq=My o Were calc ilated from the reciproc2l means of
tha generation =mean datz fo- earh character, "hese val ies
are nresented in "ihle 14, The ?r. Tr valies from these
tibles were atilized for the crle:atlon nf th2 regression
coafficints of T, on Yr {b} and their stiadari errors (qb),
which "ave been presented In Table 15, ™M+ anslysis of

2 7alie of the '4' teat

viriance of wr-vr and algo the ¢
of the miforeity of ?r-?r ware alao e¢osmnited fron these

values and nresenta2d Ln Table 13, "hs star+icties v

ol.o? !

o Varer Mo Tyger Torot A7 frot ths analiysis

of vairlance ~resen-ed in Tablse 3, war> umed for the esti-:tion
of the comonentes of variation ?,P,W1.H2,h2,” and their
standard errnrs winlch hive besn resanted L1 "abla 16,

™h>s0 gomponents of varliitionr were :ped for the c:lecalation

of mean Aea;yree of donlnance (31/W)L, ta nronertli-n of ths
gen2a with positive and ne-ative effactn, (H?/4H1), tha
proportion of dominant and recsapivae -anes in the narents,

(4DH1)% + ?/(49“1): =" and the nimber -f rroip of ;enes
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{s an indiecation of partial d-mninance as well (vide infra).

The proportion of the genss with positive and necative
effacts in th> »arents (H2/4H1) {s les than 0,25, suggesating
sama asyametry at loci srowins dominanee, b1t as Hz Blenifl-
cantly 4lfferent fron H,, 1t may he aegsimed thit the narents
contiln positive and negative genes in dissi=ilar proportions,
The pradortion of dominant and recesnive genes (43H1)’

+ F/(4DH1)§ -%?, in the parants are less than one which is

also s:pported by the valus of F, Tt is, tharefore, apparent
that thers ars about iwo ilues more receacive pones controlling
thias charicter in the parents than the dozninant s2mes, The
namber of croup of senes showlng dominance (hzlﬁz) ia more

than fifteen, There is sirsnificant correlation between the
narental orser of dominance and the narental measirsment

{2able 17). Thie sicrnlflecant positive corrslation (0.348)
indlecates th:t the nerative cenes (i,e,, those for early
flowering) are mnatlv dominant. As r2 is not clone to unity

the represaion of Y, OO otV Aoes not exiat and therefore,

1% 18 not vossible to predict the valies of the coapletaly

dominant and recesslive parents,

{(b) The number of fruitsg

Graphical approachs A nerusal of table (15) reveals

that the coefficient of regresaion (b) was slsnificant and
the resres=ion line differs sicnificontly doth from a alope

baO and bel indleating the presence of anistasia, The U,V

rrr

graph (*lg.2) showe that the rerregsion line cits the

ordinate abhove the noint of origin (0} indicating the



Figl. vr,w'_ GRAPH FOR NUMBER OF DAYS TAKEN TO OPEN
THE FIRST FEMALE FLOWER.
b=0.8439+0.0352
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nartial dominance for this character. The array nolnte

are widely mcattered showing diverslty amons the oarents.
The Tr’ vr graph further reveals the nregence of eni-tasis
as most of tha array nolnts (axcept t'at of 3 and 8) are

lyingz below the line of init slope (0,0).

Rumerical ap-roachs The uniforaity of Wr-vr, BY-}
ravealed by the inasipnificant 't' valae (Table 13) indicates
the validity of the hypothesis of the diallel an:ilysis, The
estima ea of all the silx components of wvariation, viz.,

Dy ¥y Hyy Hyy h2 and 7 and their stasiard errors nre2sented

{n Tabla 1+ indigate that these smti~nateas are alr-nificant
excent in came of '?' and '7"*, The nezative and non-sirni “ieant
valie of '7 indlcites th: . the recesaive aileles ara only
alightly more freqient in the ~arent than the dominaat

alieles, ¥r-m Pable 16 {t a-peare tha:t the mean degree of

dominance over all lool showg dominance (vide-infra). There

is asymmetry of renas with nositive and narativa effects
in narents, The pronortisn of domintnt and reces :lve yanes
(4nn,)3 +?/(4DH1)% «P in the narents ims noarly one, Ani
about ten rro.p of reance are controlling thia carncter,
The coefficient of correlation betwaen the narental order
of dominance (wr+vr} and parental meis.raemenis (yr) wag

fond to be nerative but non-mignificant (7able 17).



(o) Teight of the fruits

Graphical approachy Tt is clear from the Table 15
that the valie of 'hH' is significant and the re recsion
1ine differs simnificantly fro= a si-pe b0, dut not froa
a slope bel, which indicates th3:% the rene gystan wig
addltive and without any gene interaction. The "/, Vo
graph (Pir.3) indicates "hit the no array noint falls
below the line of unit slope (0,0). This alno indicates
absence nf non=allelic internction, The resraanion line
cits the ordinate above the point of oririn (0) showing
partial dominance for this char:cter. The array noints
are clustered (except 2,5,3 and 10), revaaling the low

amount of ~enstic diversity among the parents.

Numerinal approachs The analysis of variance of
L ghows non-sienlficant line (array) effacts indloating
thareby the valldlty of the hynotherlc of diallel analyeala
(Table 13), The sstiwnates of all the slx oomponents of
variation, ¥ig., D,F,HqsHa, he and 7 and their standard
errors presented in Table 16 show that all are inaignificant
axcent T and h?. "he nerative valie of ¥ indicates that
the racessive alleles are more fracient in the varents,
There 18 aa lndlcatlon of vartial tosinance as the value
of Hy is less than thit of D, It anne:rs from Table 16 that

the mean degres of donlnance overa all looi (H1/ﬁ)% in
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alao nartial dominance, The proportinom ~f the renas with
noaltive ant nepitive effects in the narants (H2/4H1), w'B
foind to be tess thin 0,25 denoting asymmetry at loel

showing dominance, which is also aipported by the sipnificant
difference between H, and H,. 1% may be ssnimed that the
parents contiined nositive and nagative gencs in diseluilar
n~roportions, "he rroportion of dominant and receasive ranes
(4ﬁﬁ1)% + w/(4nﬁ1)i -¥, in the narents is 0,16, indleating
the presence of neritive ganze hirher (six times) than thit
of positive renes, About alns group nf ponma aessm to control

this character,

{d) Tot2l solible solide (T, ,T.)s

Graphieal aporoachy Tt is evident fron the Table 15

that b ia found to he sisni“izant clnser to the anlty {b=t)
revealing the gens ~ystem to be adiltlive withoit any
comnlication of eoiatumls, The W,V rraph (Fir.4) shows
that all the rray noints excent 2 f111 above the line

of unlt slope ccnflr~ing tha ansance of enlatasie. “he
.r@greasion 1ine hail ent the ordinate well above the point
of orizin (0) showing nartisl doninanea for this character.
mhe array nolnts are scatterad along the rerrear~ion line

indieatines renstie dlveraitv among the narents,

Numerical approachs 1I% 1s evident fron the

unifornity test wr-vr (rable 13) that *t' value ls non-

airnificant, indicating the validlty of the hynothecls of the
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d1allel analysis, The estimates of all the six components
except of 'P' are sirmificant (Table 16). "he mean ds;ree
of dominance for all loel showed nartial dominance, The
aronortion of rsanes with nositlive and nermative val e of

= {ndlcatee that the reces~ive allelesa were mora freq.ient,
The rocesslve ranawerae nearly 1.25 tines of the dominante,

Thera is no slpniflcant correlation between the narental

order of doninance and parental mear.renents.

(e) Total yleld per plants

graphical approaghs Frea the Table 15 1t appears

that the coaf fleient of regression {b) does not sirniflcantly
differ from a alove bm0 and bt revealing the pene aysten
tot® non-adiltive and the nresence of enisiasis, The
rerression line ¢ 13 the ordinate just above the point of
oririn indlcatings dominance for this character. The array
pointa are soattered revealing the penetic diverslity aiong
the narenta, The Tr, Vr Fraph also indleitss the presence

of epistaais as all the array pointas lie below the line of

anit alope (¥ir.5)

Numerical approachs The airnlficant value of 't!
(£able 13) indleaztes the failire of nne or ~ore ~f the
asa.mptions for Alallel analycis. The 2atimates of all the

sl ¢ econponants ~f vartation D, T, W1. Hz, h2 and ¥ and their
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atandard errors vnressnted in Table 16 indicate that

all the estinrtes excent of ¥ are significant, The
average degree of dnnlnance siows comnleta doninance

ove all locl. The nroportinn of rencs with poeltlive

and nepative effect is about 0.25 s.greating the symzetry
of loci showing dominance. It L& alasc siprorted fron the
-ers . ation ~f the vali~s of H1 and Hz. The pronortion
of dominant an? races ive fones (1,17) indleates that
they were eqially fre.oient, Nearly fifteesn sroipe of

renaa asem to he resnonsible for controlline tnis character,

3, Combinins abllits

mhe results of the anilvsia of variance for
~averal and swacific cosbinin: antlities and raci»nr:2al
effacts are civsan in Table 18, Pron the ~er:sal of taiat
tablae Lt appears that the variance zisocinted witn saaaral
Ceomhining adi ity (r.cea.) w 8 alchly eleniicant for
all the five char-.cters, niiely, the nunber of days iaken
t~ annear first fonale flower, the namber of {rults, the
welpht of frait, the total solbl> enlidae (".7.5.) and
total visld per nlant st Wdied in the precent irwvarii-tlicons,
slgnificant enacifle co-nwining ability (s.c.n.) varlance
wig aleo noted in all thase charicters eveant T.0L.%.,
which was found insignifiecant, Howevaer, the 7ean sq.uares

FOT PeCefle w2re larser than tainse fhr r,c.a, in 211 tle
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aharacters, The varianos die to racinrocal effect was
found to he sisniflcant for 2ll the characters axoent
nimber of fruite, The estimated eomveonents of variance
for m.c.a. {1/9 fgiz) And B,C.2. (1/45&&5112) were 2lmo
calcoilated and ~rerented 1n Table 18, The eati-nted
commoneant of varianca for f.c.a, was larcar than that
0f R.r.a, for avarv ghar.c-er axcent niumber of frudts

snd total vield ner ~lant,

The estinnated effects of g,c.a. (E;) of the
narental linas, s,c.a. (313) of the V1 tybrids and thelr
reciprooals (;;J) for sach of the above 121ticned five
eharticters were c-le .lnted anl opresented in Tahles19 to 23,
The algnificant relationship of all these characters for
the astimated general condbinine : bility effecte (31) was
also deternined and tabulated there. The chuaricterwise

analysis of thece astimated effects are presentad belows

fa) Number of days taven tc open thz first feiale

flovers Slgaiflcant gernaral coabining ability effects

(gi) are swwn by the parents P=35, P=1, P=10, M-3, P=2 and
P=T for late flowering, P=3 shows ths "mximim ~ffect for
latenese anl P=7 laiman effect for latness, However, them
was the dLffarance hatween all the narents for iate
flowaring, Significant p.c.a, effects were also ahown

by the parente P=5, P=6, P«3, and P=4 for e rly flowerins
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(Table 19),P=5 having maximum and P-4 minimum g, effects
for early flowering. The aspecific combinin~ ablllty effect
(Bij) were airnifioant in forty foar aybdrids. Ninteen
hybrids show eipnificant ’13 for late flowering, hybria
T=6 X P-9 shows maximim and hybrid P«2 X P-~7 shows the
minimum s.c.a, affacts for late flowerings, Twenty five
hybrids expreesed sirnificant s.c.a. for early flovering,
hybrid P=t X P~9 rave maximum and hybdbrid P-4 X P-9 minlaum
® 4 for early flowering Reoinrogil effects (r“) were
alcnificant in thirty nine hyhrids, the maximum and
minimom effeocts baing in erosses P~1 X P=4 and P=4 X P=5
rescpectively. P2 X P=4 and P=5 X P=10 ceromsses ahown

eq:al r11 effects likewine 3 X 4 and 6 X 10, 1 Y8 and 3 X 17,

1 Y% and 4 X 5 were shown ©q:al Ty effect,

{b) Xumber of frultss A sl alflcant posltive

ganeral co=blning abllity effects (gi) for this character
wan observed for the narents P=6, P=5, D=3 and P=10j P=6
showing the maximan effect and P=10 the “inimm, The
slynificant nerative effects for number of fraults were
recordad for the parents P=1, P=3, 7=7, P=2, P=8 and P-4y
P=1 showing the maximum negative effeot and “«4 srowine

the inimum.

However, no aslenificant difference was observed

between P=3 and P=10 (Table 24). ¥o sisnificant differences
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were algso observed among the parents (1,3 and T)j (7 and 2)%

(2 and 8)3 and P«8 and P-4 in this respect. Out of fTorty five
eroapes, foirteen shnwed signifloant s.c.a. effects for
greater number of frults per plant and the orosses P~5 X P=T
and Pet! X P=3 had maximum and nainin:m By effectms respectively.
vlevan hybrids exhibited sigsnificant 844 effscts for the

Jower number of fr 1ts per plant, the mavimum and minimum
effects being the cromses P«3 X P-10 and P=3 X P=7 rasnect-
{vely, However, no slmifiocant recior-cal effecta (rid)

were observed.

(e¢) ¥alght of the fraits Tt is ravealed from the

mable 21, that oat of ten narents involved in this exverinent
-Eif parents namaly P-3, P=1, P=2, P=10 and P=7 showad
slgnlflcant (gi) for freater friit welght, P=3 sn:wn the
larc~at effect and P=7 the lowest. However, P=10 and P=7
did not differ slenificantly for thie shar ater, The
plonlficant nepative r.c.a, sffects for fruit welght were
recorded for the parents P=5, P=6, P=9, P-4 and P=3j

P~5 shown the maximum negative effect and P-8 the minimum
and no significant (51) effect was fouind hetwean the
parents P-4 and M-8, Out of fourty five F,aix ?1 hybrids
ah~wed simiflicant po iitive opecific combining abllity
(BIJ) aeffects and the croez P~2 X P=7 and P=1 X P=8 had

maximin and minim.n effeot rempectively. Three hybhrids
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showed negative s.c.a. effects for this charseter, the
cross P={ X P=-2 and P=4 X P=8 had maximum and minimum
effeot respactively. A sipni“irnant reciprocal effect
(rij) was recordad in elght ¥, a, the maxinum and mininam

effects beins in crosses P=2 X P=0 and P=5 X P=10 resvectlvely.

(4) Total soluble solids (T.,7,5.)s The slgsnificant

r.c.a, effects (gi) for higher T.7.,%. ware shown by the
parental lines P-2, P-6, P=1, P=5 and P-10, ™able 22, P=2
having tha maximum effeat while P=10 had the minimim, “ive
parantal lin-s nam~ly P=3, P=8y P=9, P=4 and P-7 showing
glmificant Ry effacts for lower 7,.,7.%., 7=3 and P«7 had

the maximum and minimum effeots respectively. Parents P-6

and P=1 418 not aslrnificantly differ for this character
(Table 11). Eight hybrids had the significant avecifie
coahinineg abllity =ffects (aid) for hirher ".S.%., the
cronses P=5 X 7«10 and P=1 X P-10 exhribiting the maxi-um

and minimum effects respactively. The sipgnificant e.c.a.
affeotn for lower T.7,5%. wave obsarved in seven crosses,
hybrid P«1 X P-4 and P=7 X P=8 s owin- the maximim and
minimum affects, Out of forty flwve, ninteen crosses showed
sirnificant reclprooal effects (rij)’ the maximaim and the
minimim effect were ohsarved in the cros-gn P=6 Y P=10,

P-4 X ?-6, The meven crczses P=2 Y D=3, P=1 X P=7, P=1 X P=10,
P=1 X P=6, P=5 X P=9, P«6 X P=7 and P=6 X P=83 ghowed the eqial

(rij) effect (0.75) among each other. fthe remaining crosses
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Pel X Peb, Ta2 Y Twd, PeZ X Pab, Pe2 Y Pubh, P=2 X P=7, 7=2 X D=?
P=2 ¥ P=9, P=3 ¥ "=T7, P=3 X P=f and P-4 Y T=6 show>d the @g.:nl
Ty affeset {0+30).

(e) Total vield per pnlants Sienifieant eeneral

corbinine abllity effects (gi) were ahlcsm by th2 pavents
P=3, P=2, P=1 and P«10 for hicher yleld where P=3% snowad

the maxinum and P=10 the minimum effeacts for rr-ater yleld,
However, there was no sirnificant 4l ferance bYet.ueen the
vargnte P=2, Pel and P=10 for hirsher yield, “irnificant
fF.Cetie 67focts wers also minwn by the narents D=5, Pe9,

P=f, P=d4, P=t and P=T for lower yield, P=5 having the maximum
and P=7 having tha minimim nzpative (81) effacte {for lower
yleld and o glegrificant diffopencervwere fo.nd hatwaen the
parants P«9 and P-8 and anong P=8, P-4, P=6 and P=7 for this
charagter, The speoifle eondbl.iln- ability afeete (sij) were
significant in twenty one aybrids, *nirteen hybride showed
al niflcant 84 for nighar yielld, whare the hybrid P=2 Y p=7
snowad the maximim and P=2 ¥ <10 the initmim s.c.a. effect
for higher yleld., “izht hybrlds exnressed ot i isant 14C4,
effect for lower yield, ybrid Ped X =2 r~ave the nmaximum
and hyhrid P=6 Y P=8 the mininum 84 for lower yield,
Kecinrocal effects (rij) vere slrniticant 1+ 21p7ht hybrids
the maximun and ainin 7 effects Hein: in cros es D=l X Pwb

and P=3 and P=5 resgnectivel-.
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Significance
grouping for
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e TY9, 2%5, 2x7,
gzo.zxs. 379, 2X3,
,=5X10,6Y8, 6%9,
y X4 =6x10,5x8,
s 2X3, 4X8, 6X7,
» 3X6, 4%X9, 4x7,

3, 1, 10,8,2,1,
(54642,4)

i3

6y Sy 9, 10
(15557924R,4)

-—

Ve 5:5' 1XG. 1I5p

30 1y 2, 19, 7
(5|6,3.M)

T =1X7 #1X10 =5X6
, 113 m1X6 = 2X4
=213 =3X7 = 3X8

2, 6, 1, 5, 10
(3,85234,7)

» 1X5, 3X6, SX10

3, 2, 1, 10
(502380446,7)

} BuP=8, 9wP-9 and 10mP-10
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The highly siynificant F ratio wag found in
all the five gcharaoters for both reneral and apecific
combining abliity effeots exce~t onecharacter L., T,.%.5,
for which s.c.a, was found insirniricant {(Table 18), This
indicateas thnt ther: wers true d4i1ffearences existing
anony thess effects execent the charaoter, T.7,5. for
8.C.2, which {8 Insigrificant, “eciprocil effects were
alsc found aipgnl icant for all these charactern exeent
the n.aver of frultm., The eatimated cormnonants of wariances
for t.¢.a, and m,c.Aa. lndiertes thit the former wip preater
in three ocases only visz., nmmber of days %taven {2 onen
firet fernle flo.er, weicht of fr:iit and 7,3,7, while in
two craragctsr> viz,, nimder of fr:it and total vield,

the s.0.A, wig ‘Te1%ar thon g,0.8.

4, Inheritance of gialitative charicterss

Thirteen exvarinents were carried o1t to eataidy
the inheritance of five qialltatlive coiracters, vig.,
akin colour of the fralt, flesh coloir of the fruit, seed
erlour, seed size and fr:lt shape, A1l these oba2rvations
were taken on f:lly riped friite. The observitions recorded

for thepe axmae imants are ~lven halow:

{a) Skin coloiur of the fralts

Exnaoriment Yo.13y The narents involved In this cage

waers Tal (havins dark rraen scin coleour) and =10 (naving
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light green suin colour). In Fy all the nlants prodiced
dark creen gkin coleoired friits, Pyv Fos hackeros= and
teatecross observations are nresented in Tahle 25, The
twn parents differ by one nalr of renes for frait coloar.
Th2 dark green colour was coanletely doninant over lirht

green,

Expaeriment ¥o.23 In this ax~eriment tha narents

{1volved were P=10 (with non-strived friits) and P=3

fmith strinad fritts)., The dat: recorded frr th~ pirants,
?1, ¥ and bic crons fenarztions are “resantad in Tadla 26,
The twn varents dAlffer by nne nalr o ranes ia resnact of
akin coloiur of the fralt, an? strinal g+in coloir waz

coralately Aoninant over nonestripsed char:cter,

Bxneriment Wo.33 The narants lnvolved L4 thigo

az-arivent ware NTe? having darkcraen skin cclsoar, and Pe3
having lightrereen vith drk preen nt»ines, The narents,
Fys Ty and hagkeroaseg ~wore Towe x7' 1 ta recorded re
arecanted in 7able 27, The ohservations indleated that the
d1rk green and the atrined :attern were two indenendent
tralts am t 2 eroscen between dark green with lisht -raen
atripad assorted inda-ecdently in Wz ~tvinr a3 ratlo of
9331 %31 (9 3'rk rcreen strineadi’ dark presn non-strineds

3 1ight green atrinedy 1 licht rreen non-gtrived)., The

at .dy aleo ravaaled th~t therew.e no linvare and the renes

for these tralts Were sitinted In di“ferent 2-romoannng,
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{d) Flesh colour of the fruit:

Txve-iment “o.4s Tha narents taven for the flash

noloar inheritance were P=6 havins red flesh and P-4 having
yellow flesh, In ?1 all the nlante nrodiced the fruits,
havinr red flesh, Y Fo and bagkcrors obmervations are
nresented in ™able 28, siows thit the two »arenta differed
by single pair of ~enec in respeect of flesh colo:r, and

red flesh coloar was eompletely Aominant over yellow,

Experinent ¥0.%5s The two narents P-3 having

eannery yellow fleah and P=10 aaving pink flesh,were
involved for the atidy of flesh eoloar inheritince. The
F1, Fz and backoross wers srown and the dat: recorded aro

nresented in Tadle 29,

T1e resulte of ?1. P2 and hackeroen penerations
indicated thait the flesh colour of the naren r differed
by ~ne pair of renas, and the comlete dominance of cannary

yellow over nink was there,

(e) Seed colours

Rxperiment No.6s The parents involved in thias

exneriment consisted of black colour seed (P«8) and dark
brown colour seed (P=2), The observations racorded from

the parents, P,, F, and backercas are nresented In Table 30,
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The two narents differ by single pair of ran-o for seed
eoloir, and black coloar was completely doaminant over

darx« brown,

Experinent No.7s The two parents P-8 and P=9
{black and red seseded respactively) wers involved in this
case, In F1 all the plante prodiaced black sseded frults,
Pys ¥y and backerora observations ars presented in Table 3%,
The two parents differed by one palr of genes in respect

of seed oolour and black golour was dominant over red,

Exveriment No.8: In this experiment two narents

P=8 and P=4 havins blace» and dark orange yellow se2dsn
resnsctively, were oros-ed, In P1 all the plants produced

the fraits having black seed:. The d2ta record~d from the
narente, F1, Fz and backceross ~2nerations 1re nresented

in Table 32, The seesd colour of the narenta diffored by
eingle pair of genes and hHlack colour was comunletely dominant

over dark oransze yellow.

Expariment Yo.93 The narants involved in this

casa were P-2 having dark rown seed and P=9 having red
colour seed, The narents Pi' F2 and hag' 2rosses wers grown
and d1t1 recorded are precented in Table 33, The seed colour
of the narents differed b cne palr of pgrnes 3nd dark brown

colour was dominant cver red,
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EBxperiment ¥o,10s The two parents P-2 and
P-4 having dark brown and dark orange yellow coloured
need ware involved for the ge~d coloir inheritance,
In ?1 8ll the fraites prodiced the dark bdbrown seed.
The narents, F1, F2 and backceroas observations were
also taken and presented in Table 34, The two oarents
differed by single pair of genss and dark brown sesd
eolour was doninant over dark orange yellow colour

seeda,

Bxperiment Jo.113 The parents involved in

this exneriment conzinted of rod seeds (P-9) and dark
orange yellow seeda (P~4), The observationa recorded
from the narentes, Pyy Py and baclerosces are presanted
in Table 35. The two parents differsd by one pair of
genas and dark orange vellow ¢olour was dominant over

red,

{d) Seed sisze:

Experiment No.123 The narents involved in

the nseed sime inheritance were of prall size (P-2) and
large sige (P~1), Tha data recorded from parents, FirPy
and bagkerosses ars presented in Table 36, The two
parents differed by single pair of cenes for seed alze
and small seed size was completaly doninant over large

sige,
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(e) Fruit shapes

Experiment No.13: In this exnerizent two

aarasnte P=1 and P=6 having long and round fruite
respectively, were involved. In F, all the nlants
produced oval fruits. The data recovded fro:x the
oarents, F,, F2 and bhackerossea are vresanted in
Tadle 37. In 7, segregation of 1:211 (1 long, 2 oval,
1 round) wis obgervad, This indlcates that the tralt

is monorenic, but incomplztely dosinant.
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DISCUSSION

In the present investigation the results of the
experimentes conducted for teating the hybrid vigour,
dlallel analyais, following graphical as well ae numerical
approach, general and specific combining ability and
reciprocal difference of the parents and their hybrids
and inheritance of some cualitative characters are
inoclided. Theae investigationa were carried out on ten
sslected varents in two —aln experiments, The stidies in
first exneriment lnclide, the 1ybrid vigo.r over varental
average and better parent, the diallel analyals to find
out the presence of epistasls in variois P, hybrida, the
degree of dominance in parents, the distribation of genes
with positive and nerative sffects and the provortion of
dominant and reces-ive allelas. The general and specific
combining abllity of the parents and the raciorocal offects
of the orosses were alpo determined in this experlament,
The studies were further extended to 7, and bhackeross
generation to obeerve the inheritance of some qualitative
characters i{n the pecond met of experiments, All th-se

asnaota are diso0 inmed individially in the following vpapges,

Hybdbrid vigour:

Heterosls vap exhibited in many F1 hybrids and it

was manife~tad in alvost all the chiaricters studlied.Althoigh



1R

many P, hybrids were found to be better than the nid-parent
showing thereby heterosis, it was considered more 1seful

to study in detail only t':ose crosces in which the ?1 hybride
weres better than their reaspective better parents, alnce

thease can be usefilly exploited comnereially. Observations
recorded for nine characters, vig., the vine length, the
namber of days taken to open the first famale flower, the
namber of female flowers, the namber of frults, the welight
of fruit, the length of the frulf, thoe hreadth of the frult,
the total poluble solids (7,7,7,) and the tot1l yleld are

dlac.imced below for ~agh character,

VYine length: Fifty nine hybrids strnificantly

increased the vine length over thelr narantal avers.e

and eix hydrids increxsed th? vine lenrtn aignifirantly
over thelr better parente. The maximum lensth was attained
by the hybrid C«42 and C-4%, which had an averare length

of 4,82 m, A decrease in hybrid vine lenpgth, however, wap
also recorded, and none hydbrid showed sienificant redaction
in length over the parental average, b1t eleven nybrids
showed significant rediction Iin lengt over the hetter
parent, The ninimum average length of 2,45 m, was attained
by the plants of hybrid (=12 and (=2%, The vine lanpgth of

parenta varied from 1.25 m. {n P=5 to 4,5 =, in P=10,
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Increased length of the vine does not necessarily
mean higher yleld as is evident from the racorded observa-
tions, although in some of the hybride with inoreased vino
length the yield was high, The vine lenpth, therefore, as
a1ch does not appenr to be a definite economic character

for this crop.

Xo report ip avallable on vine length in watermelon,
therefore, the work done on this aspect on other cucurbita-
ceous oropsars dimse :ssed. Pal and Singh (1346) and Srivastava
(1370) working on the hybrid vigour etidles in blttergourd
reported identical findinge of increased vine lengthy and
in some of the hybrids, as in the present findinga, the
length wae significantly reduced, Raily et al (1964) reported
that ¥, hybrids showed vigoroas plant growth in muskmelon.
But on the other hand Ram Prakash {19%3) revort2d decrease
in vine langth of snakegpurd hybdrids when compared with
thelr parents. Similarly, "ajendran (1961) aleo obsarved a
significant reduction in vine length in bottlerourd hydbrids.
Parther he pointedout that with the increassed fralt yleld
the vine length showed a decrease. The present observations
on watermelon are cnntrary to the reports of "am “rakash
(1953} om snakecourd and thoae of Rajendran (1761} on
hottlegourd, and are almost ldantical with the work of
Jally et al (1964) on wuskmelon, ™Al and Singh (1946) and
arivastava (1970) in bitterpourd,
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Number of days taken to open the firet female

flower: 1% was obsarved that anone the parents, P=5
wis the sarllest to flower, ta<ing on an average 46.35
daya after sowing to open the firast famale flower. The
maxinum number of days (averace 78.21 daya) to onen
the first female flower was taen by th2 narent P-3%.
The earliest hybrid to prodace female flower was C=31F
which took on an avar:ire 38.14 daye, whlile the maximum
delay wam recorded in the hybrid Ce2 which took on an

average 76.24 days,

In momst of the hybrids first female flower was
nroduced earller than thelr parent:l averare, Out of
ninsty hybrida, sixty seven ware earlier to flower and
as many as sixty aix were alrmificantly sariiar to flower.
The decrease in dave wasg recorded from 0,19 to 24.61
-er oent ovar their narental avarase, Forty one hybdrids
wera early to prodice famale flower when comnaraed with
thelr respective early parents and thls wia sienificant

in thirty nine hybdbrids,

The earliness is8 a:n ! portant econnnic character,
ap it gives earlier yield and at the same tine widens
the flowering and friuitine span of the nliants whieh

ultimately res:lts in hi~her fruit yleld, In viow of

R ]

{w
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this the present investigations on earliness in

watermelon are of alenificance importance,

Yana~isawa and 'losono (1951), Tracenko (1953),
Bugulin and Nishi (195%8), RBarna (1961), Bresnev (1961)
and Yaltern (1943), while working on the hybrid vigour
in watermelon ala» recorded earlier anpe=arar-» of
flowers, The present observations are almost identligal

with theirs, Like-wise ™al and Singh (1946), .rivastava

(1870) in bitter~ourds "mrer (1942) and Bohn and Davis (177

in muskmelons Shifries (1945) and Cizov (1345) in

c icamber, Meaccrow (1957) and Nagaeva (1358) in vumpkin,
curtiss (1939) and Tatehins and Croaston (1941) in squash,
and Rajendran (1361) in %ottleroird renortsd that a
majority of the hybrids were earlier as ie also shown

by the resalts of the nrezent st dy.

Number of female flowerss T"he averare namber of

female flowers in parsnts varied from 52,48 in P=% to
63,15 in FP=3 per nlant, while In hybrids it varied from
40,38 in C~25 to 79,54 in C=39 per -lant. ‘hea the number
of female flowars of hybrids wis comrared with the avaripe
of their rarents it was foind that pixty five hybrids

had significantly highar nunber, althoeurh the increase

was racoriesd in sixty seven hybride, The Llnerease in the
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number of femals flowers in hybrids, when calcilated
over their better pnarents, was found to be significant
in thirty eight cases, The maximum nutnber of ferale
flowers was racorded in the hybrid (=33 which had on

an average 79,54 flowers vper plant.

The numbsr of fenale flowers in c.icirdits ls
of sisnificant economic lmportance since only these
flowars form fruits, The plants with lescer number of
female flowers will natirally have lesser rvotentiality
for namber of fraits, which is evident from the record

of the present investlzatlion,

The inoreane in the number of female flowere in
watermelon hybrids has not been renorted earlier, while
in bitterpgo rd hybdrids, Pal and Singh (1346), and Srivastava
(1970) recorded a aignificant inereage in the number of
female flower., The different hybrids showed varying
pronortion of male to female flowers. Rajendran (1961)
2lgo recorded a aignificant inerease 11 the number of
femzles flowers in the ?1 hybride of bottlepourd. He
obmerved that the total average number of female floweras
nrodiced by the varsnts was thirty seven while th:t of
the hyrride was fifty seven per nlant. Yescorow (1957)
recrrded pimilar inerease in the number of female flowers

in Cucurbita maxima, These findinrg are similar to the

nresent obhservation on wate:. melon.
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Number of frultss The numder of fruitse per plant

{n parents varied from 5,80 in P=1 to 13,63 in P=6, while
in hybrids it varied from 6.62 in C-1 %o 16.66 in C=31,
Sevanty one hybridc had more numbdexr of fralts when comparad
with thelr narental avarage and oat of that forty four
nybrids were slenificant, While elphiteen hybrids showed
gignificant ilncrease in number of fruits ner plant over
better parents as well, A decrease in the number of fruits

was also recorded in some of the hybrids.

The number of friits In the »lant appeara to
be scmewhat relatesd with the number of female flowers
and the sise of the fruit, Generally, a plant with larger
frite had les-er number of fruita as compared to the
nlants with amaller friits, The increase in the nimber
of friits ia an econonmie character in whieh we are
interested as this i1itliaately infl .ences the yleld., The
maximim numbsr of fruite were rescorded in the hyhrid C-31
which had 16,66 friits per »lant and a majority of the

hybrids manlfeoted heternais for thlas charneter.

In the watarmslon crose, Ualkoveka Y "*arble 17,
Daskalov and Povova {135%) recorded annrsci-ibls number
of frults, while in cacimber hybrids, ‘layes and Jones
(1316) recorded “:eterenis in yileld Jue to larger number
of frulte per vine. This wis latar confirmad by Hatohins

(1938} and Cizov {(1345) who reported similar resilts in
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cicumber, The inoreass in the number of fruits in hybrids
of watermelon as observed in the nresent findings, hae
been alaso reportsd by Pal and Singh {1946) and Srivastava
(1970) in bittergourd hybrids., Similar resialts were also
found by Hutchina and Croston (1941) in winter squashg
Curtis (1939, 1940, 1941) in Cucurbita pepos Yunger (1942)

{n muskmelon and Rajendran {1961) in bottlegourd.

Welght of the fruits The averare weight of the

frulte in the parents wvaried from 1,250 kg (P-5) to

8,422 xg (P=3) and in the hydrids it ranged from 2,591 kg
{C=31) to 9.620 kg (C=2). It was observed that most of

the hybrids had the average weight between the range of
the weight of the parents involved. Tn some of the hydrids,
howaver, the increase in frilt welight over their narental
average and even over the better parent was also recorded,
In some of the hybride a decrease in friit weight was
obaerved, In view of present findings it aprears that the
inerease in number of fr.iits rer nlant {n hybride has

caused redaction in their average fr.uit weight,

In cucinber hybrlds an increase in fruit weight
waa observed by Jakiamovie, 1938 and Clisov, 1945, Similar
resilts of increase in fruit welght waere renorted by

Hutchins and Croston (1941) in pumpking Curtis (1939-41)



in summer squash and Srivastava (1970) in bitter:rourd,

as has been recorded in the nresent investigation.

Length of the fruits The length of the frult

of the parents varied from 16.20 on (P=5) to 45.00 en
(P=3) and it ranged from 18,42 (C=31R) to 48419 (C=2)

in hybrids. Only fifty six hybrids inoreased eignificantly
the length of their fruits over their parental average,
while twenty two hybride rediced tha lenrth over their
parental average. Similarly, eleven hybrids only had
significantly longer frulits over their better narent.
2ixty three hyhrids sirsnificantly decreased the length

of the fruit over thelr better parent, It is, therefore,
apparent that majority of hybrids had the fruit length
between the lensth of their parents, wilch 1is responslble
for the medlum sise of hybdrid frilt in terns of lencth,
=hile Daskalov and Topova (1958) and Rarma (1962) observed
that the fraiit =ize in watermelon hybrids was smaller than
their narents, on tha other hand "racenko (19%3) and
Brasgnav (1960) foind the lonrer friit aize in the same
crop., In the oresent findings 1t does nnt hold ;iccd,

Tha hybdrids were alnost of medium aise, Jakinmoviec (1938)
and Cizovy [1945) almo foind largar fraits in cucumber
hybrids. Similar results were recorded in vuimpkin by
vaicle (19%9)., The negative hydrid vigour in bdittergourd
for lenzth of fruit was reported by ™al and Singh (1946),
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Breadth of the fruits The breadth of the frult

from the parents varied between 13,63 cm (P-5) and

27.00 en (P=10) and in the hybrids it ranged from 15.10 cm
(C=6) to 34.57 om (C=-1TR). A smienificant increase in the
breadth of hybrid fruits over the parental average was
observed in fifty two hybrids, and in thirty one hybrids
it was sipnificantly lower, while in othera the Inorease
or decrease was insignificant. The 1inorease in breadth

of the hybrids over the better parent wae also observed
in twenty hybtride, while a eimmificant decreare wam
racorded in fifty nine hybrids. It ig, tharefor~:, apnarent
that the majority of the hyhbride were intermadiate in
their friit bdreadth, while Dasialov and Popova {1958)

and Barna (1962) recorded the smaller size of frults in
watermelon hybridas, than their varente, On the other hand
Tracenko (1953) and Bresnev (1960) recorded the fruits

of bigper sise in the hybrids than their parents,

Total moluble molides (T.%5.%.)t The average T.5.S5.

of the fraits in the narents varied from 6 per cent (P=3)
to 11 ~er cent (P-2) wnhile in hybrid~ it ranged from

7 (C=22) to 11.5 nar cent (C-SR, C-6R, C-9R, C~-13R, C=14R,
C=31, C=-35R and C-139R),

T increase in T7.%.5. of friltaea over the parental

average wis statistically eirnificant in thirty hybride,

) I A
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howevar, the significant decrease was noted in three
hybrids only. The twenty hybrids had the 7,%,7. equal

to that of their parental mean. Th2 nine hybride showed
significant inorease over their bdetter parent while
simifiocant decrease was recorded {1 twenty four hybrids.
Twenty hydbrids had the 7,9.,8. sgual to that of their
higher parsnt. Ivanoff and Albritton (1962) found, an
inorease in sugar content in watermelon hybrids, while
Arassimovich (1937) reported thit P a were usually
intermediate in reaspect of esugar eontont, though sometimes
heterosia occurred, In the present findings, some of

the hydbrids showed inorease and some of the hy'rids
deorsase in g ipar content, ¥hile some of the hydrids
showed nelither inor-~ipe nor decrease in sugar content
ove: their narents. The present findinrs support the
finding of Ivanoff and slbritton (1962) on one hamd

and Araseimovich (1337) on the other,

The maxizum T,.85.,5. was obtained by the hybrids
C-5R, O-6R, O=9R, C-13R, C=14R, O+31R, C~35R and C-39R,
sach having 1t1.50 ver cent 7.5.5. followed by 0-11, C=-12,
C=1TR, C=26R, C=36R, which were havinv 11 per cent T.S.S.

Total yie:ds Tha average total yield per plant
of the parents varied from 13,235 kg (P=-5) to 69.5%8 kg



—
~ 3
o

(P=3), while it ranged from 33,634 ke (C-38) to 87.094 kg
(C~20R) in their hybrids. Out of ninetly hybridas, fifty seven
hybrids increased the yleld over their varantal averare
sipnificantly, Significant inorease in yield was also
recorded by hybrids over their respective better parent

in thirty five hybrids., In some of the hybridse, howevsr,
reduction in yleld was recorded. Thus majority of the
hybrids maniferted heterosis regardine total yleld. The
inorease in the yield was also recorded in waternelon
hybrids, by Krehscenko (1939), Yanagisawa and Hosono (1951},
Tracenke {1953), ¥ihara (195%), Popova {(1960), Tvanoff and
Albritton {1962), Vanwinden and Van Rest (1362), ‘fozsar
(1964) and Zuev (1964). In other cucurbltaceous vegatables
neterotlie yield was recorded by Yayss and Jones (1916),
Jakimovie (1938), Hutchins (1538), Shifriss (194%), Cisov
(1945), Alexandrove (1952), Carlson (1952) and “elgle (1959)
all on cucimber; Tassmove (1934) and Curtis (1939-41) in
su? er aquashj Pal and Singh (1946), Srivastava (1970) in
bittergourd; Riechharia (1952) in Zaffay Ran Trakash (1953)
{n snakegourd and Rajendran (1361) in hottlagoird. ‘l:tehins
and Croston (1941), Lana (1950) and ‘ftesccrow (1957), also
obgarved slallar inerease in yield {n pamiin and aoaash,
wisger (1942), Bohn and Navise (1957) in musknelon also
observed that hybrids outstrippsd thelr respactive better

parent and also tha commerclal varieti-e,
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The yield 1s the moat important character of
scononic imnortance and inm the pre:ent findinge many
promiging hybrids have heen recorded wnich appear,

An inereased vine lanetn of hybrides wais 2giablished

in majority of the camems, buit the vine langth dcea not
annear to Infl:ence the yieldine canr:city of the planta.
A sairnlficant iner~ape in tha namber of femila flowers
per ~lant and thelr early omaninc ia af the itmost
comrercial imvortance, heeassze 1t {s the nimher of fenale
flowers whichultimately inflience the namhar of fruits
ner slant which in tirn effects the vield., ™ha early
Tlowarine algo axnands the flowerine and frilting anan

of the plante which helpe in hatter or hisher vnrodiction,

Maximum yleld was obtaiinad by thz »lants of hybrid
=207 (87.094 xg) followsd hy the hybrida, -2 (85.106 kg),
C-10 (82.858 kg), C-10% (82,203 kg), C=27 (B81.445 kg),
C-14 (81,126 kg), C~9 (79.190 kg), C=14R (76.655 kg), C=20
(75,006 ¥g), C=9R (74.506 kg), C=30 (73.970 kg), C~17
(72.618 kg), C=8 (72,190 kg), =177 (72.091 k&), C=13R
(71.432 kg), C~15 (70,527 kg), C=5 (70,023 kg), C=15R
(70.M06 Xg)} whare the aversre yleld per nlant was more
than seventv ril- -rames. Tn these, seventeen hybrids,l.c.
P={, P=2, P=3, P=6, P=7, P=B8, P«3 and P=10, were involvad,
"=t wag involved in two hybrida P=2 in five hydbrids, D3

in two hybrids,P«6 La two hyhrids, P=7, P=8 and P=3 =ach
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in one hybrid and P-10 in taree hy"riéds, It is, therefors,
apparsnt that P-2 showed the maximum potentiality for

fnerensed yleld.

Diallel analysiss

The diallel analyaia for the ninety L hybrids
including reciprnecals and thelir ten varents showsad that
nartial dominance was present for the character welght
of the fruit and total soluble solids (T7.%3.S.). Tor the
nanber of days taken to open the first female flower,
numnher of frults and total ylald showad overdominance
as indloated by the (H1/D)& value (Tabdble16 )}, Comdbining
ability analysis Table 18 indicates that both g.c.n2. and
s.c.2. affecta were highly significant for all the
char+ct~rs at1died excent s.c,a. effecta for ™.5.5.
¥piatasis, probably of complementary type, was almo
observed for three characters vis., number of days tiken
to onen firat female flower, nimher of fralts and total
yield (Table 15). Allard (1956a) and “‘organ e% 21 (1967)
have suggested that comnlementary tyoe of gene action
may inflate (H1/D)} racio from partial donainance to
overdominance and this will be reflacted in the increanse
of vr towards ¥ e In the present cane, mean degres of
dominance for weipght of the frult and 7,5.8. ias, therefore,

nregpumned as partlial dominance and for the other t'wee
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characters, viz., number of days taxen %o onen the first
female flower, namber of fruits and total yield, in the
range of partial dominanece to dominance, rather than over-
dominance, 18 it ig nresmed that eco:nlamantarv type of
gene action has inflated (F!,/D)’:"-r ratio in taese characters,
Partial dcminance for earliness was alsn oheerved by

Hayman (1954 a) in Nicotiana rustica, Joshi st al (1961)

in linseed, Burdlc - (1954) in tomats, “harma (1365) in

okra and Srivastava (3970) in bittarroird.

In the nrecent st:dy, racessive :llel2g waers
more freg.ent than the doninart allelea In the nimber
of dsys taken to onen ths firat femsiie flover, the nimber
of fraita, the friif{ welrsht and 7.5.5., wille in the
total vield charicter the dominant renes wersa mnre
freoquent in ths narents as indicated by the val ie of
» and (4DFy) 4 /(4 )? —¥ (Table 16). charma (1965)
obasrved that the rocessive allelaos ware more frenient
than the domnlnant allelas in the fralt weight and total
vield while in flowaring and the number of friita, the
drminant genes were more fregient in th2 narents of okra.
Srivastava (1970) observed that races:ive alleles ware
more frequent than the doaninant for number of days taken
to oven first female flower, the number nf the friit:and
and the total yield bit in the fruit wsisht the dominant

allalas were more freguent than the recessive ones,
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There is asymmetry of distribition of genes with
positive and negative effects, in all the characters,
sxcept the total yield, in which these are in al-ost ecaal
proportion {Table 16). Sharma (1965) alao observed that
tha asymmetry of distribution of penes with positive and
necative effects in all the characters excent frult else,
in which there are in almost ecaal nroportion. While
srivastava (1970) observed,almost en:al vorporti-n of
dominant and recesnive genee for nusdber of days taxen
to open the first f-male flower in bittergourd and fer

the othar characters the penes were distributed asymmetrically.

The aimificant positive coarralation between
varantal order of dominance and paren:ial 1asirement
was observed for the number of days taken to coen the
firat femle flower, which in tarn indicates that negitive
ganag for earlinems are mostly dominant, “hile sipni“icantly
negative correlation bYetween varentil order of dominance
and parental nveasuremant was obperved for total vield whieh
in tirn indicates tnat negative genes for hirher yleld
are mostly doilnant., Srivamstiva (1970) also fomd the
gizilar resulis for numder of daya taien to onen the
firat female flower, In okra nalso ae-atlve renep are
dominant for flowering and tha fr:it weipht walle for
other gharacters e2g.al proportion of :dominant genes are

voaitive and nerative (Sharma, 1965).
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Epistasls probably of complementary type 1ie
indliecated in all the characters except that of weight
of fr.it and T.S5.5. where additive gene effect has deen
observed in the present findinga., Similar results wers
obiained by Srivastava (1370} in bittergoird. Sharma
{1965) reported enistasis in the number of frult, the
fruit welght and the yield while in all other characters
adiitive gene affects was obparved in okra, Tlerce (19%58)
found additive gene actinn for earlineas in tomatoe.
Arognay {1361) reported comnlementary effecte of dominant

gene for earlinasa,

The number of mnes or the :ro.qp of renes that
exhlblt domninance o:t of tha ‘otal nmbher of genas
controlling a partic«lar ehmracter are riven in Tahle 16,
Ahout fifteen, ter, ten, eight and 9! ftesn grrups of ganen
showing dominance were indlcated for the eharacters,the
namber of days tiken to opan the fi-st fanale flower,
nanber of frulits, welght of fralt, 7.%5.%., and total yield

resnectively.

Combining ablliity:

The combining abllity analyals nrovides estimates
of veriance due to R.C.2,, 8.C.2, And recinracal effects,

Tt also leads to identiflention of narenta witn high g.c.a.
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affects and in loocating crose ¢nnbinations showling

hirh s.c.a, affects,

T™he resilta obtained sag. st th ot both g.c.4,
and s.c.a., are oparative for the exnression of all the
five gharacters st:died, The magnitide of p.c.a. as
comared to s.c.,a. in the expression of number of daya
taken to open the first femals flower, weirht of fruit
and T.S.5. is, howaver, hish which indleates thag for
theae charactares additive tyne of penie wariance 1ls more
arzvalent. In ease of othor two char-cters, number of
fraits and total yi=1ld the 2arnlzide of s.c.a. lg higher
as compared to p.c.a, which indieatea that thie non-additive
rFene action is mor- oravalent for the exnreanion of these
charsoters, Reciprocal effects are sicnificant for all the
characters aexcent number of frults bat in magnitude the
variance is lower than r.c.a. 2nd s.c.2, variance and
thus ite c¢ontrib.tion in the exnreaalon of tese charicters

is presmed to be vary little,

From the study of g.c.a. affects for total yleld,
it was fowmd thait four oareata, nanely, P=3, P=2, P=i
and P=10 noseass alch ge.c.a. effect, Among these, the
nipheast effect wae obtained for P=j, Hirh v.c.a. effects
are related to addltive genic effecis or addltive X additive

interaction effects (Criffing, 1956a,b; Sprague, 1966)



which represent the fixabls genstic components of the
variation, Thus, these parents apnear to be worthy of

exploitati~n in oractical plant breeding.

The parents which show high to average g.c.a.
effects axre presented in Table 38, Tn each c¢olu-n the
inbreds are listed from the top downward, 1in order of
the masnftade for thelr g.c.a., effects, P=3 which is
a rond genaral combiner for yield also showed hirh g.c.a,
effects for he fruit weisht and vield. The other narente
which show high to average g.c.a. effects for most of tha
characters are P=6, P=2, P=t, P=5 and P=10, All these
narents are £ood general combiners except P=6 and P=5
for the total yleld also, suggesting thereby that combining
abllity effects for the total yleld are possibly related

to combining abllity for variois viald eontribiting traits.

TARLE 38

Parents showing high to average g,c.2. effects for dlfferent
characters in watermelon

Yo,0f days taken No.,of “alght of T.7.7, Tatal
to open first fr.its fralt yleld
fenale flower

P=5 P=6 P P=2 Pe3
P=6 P=5 P-1 P=6 P=2
Pei P=10 P=10 P=5 =10

P=7 P=10




In contrast to ths g.c.a, effeate, s.c.a. effects
represent dominance and eplatatic componente of variation
which are non-fixable and ¢can be related with hetserosia.
The reailta preaented show that for all the tralta, over
all e.c.a, effects are of hipher order and, therefore,
individial s.c.a. effects were deternined, For the total
yleld, thirteen crosa conbinations exhibited high s.c.a.
effects, These crosses revresent the tot:l three poesible
combinations betwaen parents of hirh and low g.c.a. effects,
vig., high X high, nigh X low and low X low. Such results
have also been renorted by variois workers in different
orcos {Gupta, 1962, in linseed, Mukherjee, 1966, in maize
Paroda, 1968, in wheat, ete.). Hiech Y low and low X low
can be made use of only through commercial exploltation

of heteroslina,

As stated eirlier, narents P=3, P=2, P=1 and P=10
show high p.c,a. effects for tosal yield and fo.r combinatinne
among then P«{ X P=10, P=t X P-3, P=2 X P=3 and P=2 X P=10
show high s.c.a, effects, Thesa combinations 2an be utiliged
in different ways. Since additive and adiitive Y additive
effects (hirh g.0.a.) are of consideradble imnortance, single
plant gelection can be practised 1in the ssgrepating
generations of these orosres to isolate aiverior inbreds.

Penny et al (1963) have stated that the recurrent selection



Hybride showinz high s.c.a. effects with rerard to 4ifferent

TABLE 39

characters in watermalon

o,of d1ys taven Yo. nf velpght of TeSeSe Total yleld
to open first fraits frait
fenale flower
P=1 X P=9 P=5 X P=T Pe2 Y P=T7 P=5 X P=t0 P=2 X P=7
P=2 X P-4 P=4 X P=10 P=2 X Pe8 Pal Y T=8 P=4 X P=10
P=3 Y P=4 Pe2 X P=T DP=t ¥ P=3 Ta2 Y P=B P=1 X P=9
P=3 I P~9 Pe2 X Pe3 Pa3 X P=10 P=1 X P=T P=2 X P=8
P=6 X P=10 P=5 X P=6 P=2 ¥ Petd) DPud X Pe) P=3 X P=6
P=1  Duf Pai Y P=9 P=1 Y P=A3 P=4 X P=6 P=1 X P=10
P=8 X P=9 V=t X P=10 P=5 X P=9 P=1 Y P=8
Patl X P=f P=5 X P=9 P=1 X Pefl P-4 X P=6
P~§ X P=10 P« X P=10 Puf X 7w}
P=2 X P=9 Pei Y P=10 P=5 X P=T7
P=2 X P=5 P«3 X P=6 P=2 X P=3%
P=3 X P=b P=1 X P=8 " P=5 X P=10
P=5 X P-8 P=2 X P-8 P=2 X P=10
P=3 Y P=T P=1 X P=3}
Pa2 Y P=b
Pa3 X P=S
P=% X P=10
P=b X PuT
P=5 X P=7
P=6 X P=8
P=4 X P=8
P=1 X P=d4
P=7 X P=9
T=4 X P=b
P=4 X P=9




ia a breedins systen having some tasoretical s.inerlority
over the standard syaten of continuous s=2lf--0llination,
They have farthar stated tha: this eyptem hap val.ie when

the objective 19 to develop m:inerlor ~onulation or when

the altimate goal is the atlilaatinon of inbrad lines for

the production of hybrids. In view of thie it may be
desirable to traat the advanced generitisn of these

croagses a8 senaralte nopilations and $o0 ise that in rec.rrent
selection, Peclvroc~l recirrent selecti~n proced ras as
oronosed by Comatoe. et 2l (1949) can be followed to

axnlolt additive as well am non-adiitive effects.

Spacifie ennhininy 2bllity effecta were also
eatimrted for yield commonents as well. The combinations
showing bent combining effeots for different charioters
are listed in Tad®le 39, Theeec resilts show that, in
ganeral, e.c.a, effacts for a combination show no »articular
relationship with the g,0.a8. offects of the parents
involved, All the three ty»es of conbinations, thish X high,
hirh X low and low ¥ low show hifgh s,c.a. effects. Ans
mentioned sarlier for the total yleld, the crosmes in whieh
both the »arents involved were pood raneral combiners
for a partiscular trait cnuld he exnlolted for breeding

procramme, Such cros~en are listed balow .



Pal ¥ P=10 3 For hirsher ecrar and total rield,

P=1 X P=3 t Tor higher frilt waisat and total

and
pe2 X P-10  Yield.

P=5 Y =10 t “ore number of frults and higher
sagar content,

P-4 X T=5 t Tor early flowering only.
and
P=4 X P=9

P=5 X P=6, t For higzher number of fruits only.
P=6 Y P10

and
P=5 X P=9

P=2 X P=7 $ "or higher frait weirnt only.
and
P=3 X P=10

P2 ¥ P=3 $ Tor total yiesld oaly.

In the present material reciprocal cross effects
are significant for all the charqct: s except number of
fruits. These are however, of lowser order as compared to
Fe.Ce.a, effects ant g,c.a, affects. Weciprnenl effects
have aleo bren renorted by »al and Singh (1946) and
Srivastava (1970) in the diverme nmaterial of bitter~ourd
gtudied by them, Tnle sigrests th2t reciprocal effects
indeed may be widely mpread {n this crop and the yield
in the ?1 hybrid may be the fanction of both genotype

and ecytoplasm, Thoge st.dles noint oit the need for
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ineluding reoclproonl crosses in sich dbiometrical
studies, In the abssnce of reciproocals, the estinates
obtained may be biased, Anand (1967) has ehown in
linmeei that maternal effects biased the estimates of
g.¢.,a8, for the seed ver capsils, the friit bearing

A
brances, the height and the cansile numbar.

Inheritance of qualitative characterzs:

The three experiments were carried out to staudy
the inheritance of m%in colo:r of the fralt showed that
the dark green askin colour was domninant over lirht green,
the atriped character {(dark green stripes) was 4 vulnant
over non-strined ones while dark green and surined akin
colowr were two inderendent traite., In first twe exneriments,
all the F1 hybrids had dark ;reen coloured fr:ite and
strined fr ite re nectively which (ndlcnted comnlete
doninance, The Fz generation prorseny showed a ratlo
nf three dominant to one recessive for the=a characters,
“han the r, hybrids were croasad with dark green (dominant)
parent, all the plants prodiced dark groen colce ired fruits
and when the Py hybrids wers crossed with the light preen
(recessive) varsnt the nlanta sroduced dark sreen and

light gresn frulte in one to one ratio, Thz asame ratio
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was obtained in c:se of astrined (dominant) ve non-striped
(recesaive) in term of dominance and recessivenass, The
rcenotpe of darr rreen, Light gzreen, sirines and non-striped
thus would »e CG, gg, 85, 2nY s8 resnectively, The above
findings confirm that the plante with dark green va lipht
green and stiriped vs non-siriped 4iff2prad by one pair of
ganes snd the dark green and st-ived ware dominant over
1ight gresn and non-gtrined respectively, “hile in the

third experiment,all the ¥, hybrids {darx green X strined
axin colour) prod.ced dark sreen striped frults. 'hen ©,
hybrids were croased with dark rreen nparent, the nlants
prodiuced frults with one darv green astrinca to one dark
green non-striped., The same ratio of one (dark sreen stripes)
to one (light green strinas) was ohtalned when F1 hybrids
were crossed with strined skin coloured pareant, The Ty
renaration progeny showed a ratio of 93131311 (9 dark green
striped, % dark green non-strined, 3 light preen strined

and 1 lirht rreen nonestrined), The ~enotyove of dark preen
fraited plante woild thas be [Gsg and that of atriped

colour fr.iited ggi-, ap the findinre confirm that these

two tralts inherited {ndenendently and there is no linkare,

Porter {(1337) observed that dark green skin colour
of watermelon was do=inant over yellowlsh white skin, but
in crosses with yellow green the ?1 wag {ntermediate in

skin eolour and th-t the ?2 popilation indizcated that a
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single gens difference was involved., Similarlv, “eetman
(1937) foand that the dark green skin coloir of watermelon
wae dominant over the light gr-en akin coloir which was
determined by a sinrle gene Adifference, Wath and Dutta (1971)
also reported the etme thing 38 re-orted by “eatman {(1937).
The ginilar results were 21s8o obtained in the onreasent stady.
Hughes (1948) noted that the dark rreen rind coloir of fruit
was dominant over white skin Iin muskmelon which differed

by a single factor and the inheritance was found to be
gimple dominance, Yath and Hall (1965) recorded in sgiash
that green friits were doainant ove: yellow (at immature

state) and wap monogenlically controlled,

The stidy on flesh colour inheritance showed that
the red flesh e¢olour was dominant over yvyellow ani cannery

y=2llow flesh was dominant over nink, The F, hybrids had

1
red fleshed and cannery yellow fl-~shed frits resnectively.
The F2 progeny of the two axneriasnta showed a ratio of

three dorinant to one recessive, “he~ the ?1 hybride were
erca~ed with red flagshed (dominant) narent, all the plants
prodiced red flarhed fr.ites and when the F1 hybrids were
crosted with yellow fleashed {recescive) narent, the nlantes
were prodaced havine one to on~ ratlo. The same ratio waa
obtained in the croes bYetwsen cannery yellow and pink fleshed

parents, The genotyoe of rad flesh, y~llow flesh, cannsry

yellow and pink t:us would be 3R, rr, CC and g¢, respectively.



The above findings confirm that the nlants with red flesh
ve yellow flesh and cannery yellow ve »ink flosh differed
hy siagle nalr of renes ani red flesh rag dowinant over

yellow whil> that of cannery yellow over nink,

Porter (1933) found that red flech was dominant
over éggg;’in watermelon, and was d2termined hy asingle
doninant gene where Uanmnet: (1936) fiiled to arrive at
this conclusion., Hagiwara and Xaminira (1936) studted
flesh colour inheritance iln muskmelon. They 4id not renort
the ¢olour Ln F1 but, observed segr2pration in ?2 {indicatine
dominance of white orange over white enlour., “hile Juzhes
(1943) demon=trated that the gresn flash was recemsive to
s=lmon fles: and the differences were dies to sin-le dominant

Fgene in masvmelon.,

The alx axnarinenis were eondicted to atudy the
ssed coloar inher!tance {T1ibles 30 to 35), The resilts
indicatad that hHlack maed colour was doinant over dark
brown, dark orange yellow an! red while dark hrown wam
doninant over dark oranre yellow an? red, The dark oranre
vellow coloir was dominant over red. All tue vnaira of
char-cters stidied, ware diff=red by slngle palr of renes
and the inheritance was simple in 311 ratio. The venotypes
proposed from the oresent stidy for bdlaek, darx brown, dark

orange yellow and rod {e as BB, b1b1, b2b2 and blb} respectively,
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In order of dominance (b1 19 doainant over b2 and ao on).
The ahove findinpgs confir- hy the “1, Fz ani backcrosses

observations which are diase .aned below.

All the s hybrids of black X dark brown seeded,
prodaced, the planta with hlack se-'p, The F2 generation
proreny showed a ratio of three bhlack to onz dark »rown
seada, Then the F1 hybdrid was erogsged with hlack seedned
varent, all the pror2ny had hlack se-:d=2d »n ants and when
the F1 hybrid was crossed with d:rk brown seeded parent
the sroreny prodaced plants In th2 ratic of one hlaeck to
one dark brown sseded nlant, “hlile in 2ase of dlack Y red
seedad parent, the F1 nlants wers black seadei, Tn Fz,
they s~rro-ated into three black to one red, “hen F1 wag
croseed wltn black seeded parent, all the propgenlep orodiced
black seeded plants while cronsed with racessive narent,

the nroceny merraepatel Into one blaeck to none resd,

Black and dark oranre seedad parents when
erosased, the ?1 hydrids ovrodiced zall blacs peesded vlants,
in ?2 genaration, the progeny so~-roa-arad inty a2 ratio of
three black to one dark oran. e vellow, "hen the F1 was
crossed with dlack sseded (dominant) oarent the progeny
sroduced all black sezded nlants only. "hen tna ¥

1 w8

cropsed with dark oranse vallow (re-~cssive) narent’ the



segreration occarred with one black to one dark arange

vellow,

In care of dark brown ¥ red seeded narent, the F1
hybrids were all dark brown sceded. In the F?, they
serrerated {nto thraee dar- Yrown to ona2 red, “Then ?1 wag
erossed with d=rk bhrown peeded rarent all ths nr-geny
nroduced dar: dbrown seeded vlants while crosses with
receaslve narent pro-eny serrerated into one dark brown

to ons red,

The cross batween darit Wwown and dark orange
yellow peeded varent, prod.iced nrorent with dari brown
seed coloar, In the Fa generation, the dark brown and
1:rk orangs yellow seeded tyne plante merregated in the
ratio of 311, whereas the bickeross reneritinsn with dark
oranre yellow narent nroduced nlants in 1:1 ratio of dark

wrown to dirk orance yellow.

A gcross betveen dark aranse vellow 111 red necded
rnargnt, prod.ced hybrids with seeds having dark orange
yellow colo.wxr only, The Py ponalation showed asrresation in
the ratio of 3 dar% orange yellow t» one red seeded plants,
The bhackerose of ?‘ wit red sead »rodiuced nroreny which

segregaitad into t dars oranse vellow %to one red aead tyne.



Another qualitative ¢haragcter, seed sise,
inheritance (Table 36) showed that the small size was
doninant over large sise, All the F1 hybrid plants produced
snall seeds, while ?2 generation showed a ratio of three
small seoded plant to one large seeded plant. Yhen the
F1 was bacceroszed with small seeded narent, all the
proseny plante nrod.aced small geeds and when P, nybrid
was croegsed with large smeded jsarent, the progeny had
Yhe plants in the ratio one small sseded to one larre
peatad plant, It is, therafore, concl ded th:t the snall
seed size was complately dominant ove- large sise, The
renotype propocaed for a-all seedad narent ¢ us would be

858 while for the large seeded parent pms.

In the pre;ent study, the seed size was adopted
after the designations of Poole and Torter (1341) who
raported three ssed length vhanotynes viz., short (average
6 am), medium (averaze 10 mm), and lony (average 1% mm),
These aithors »ost.ilated that two factors were operating
to nroduce a typleal dihydrid sagreration in ?2 of nina
mediom (LS) to three long (le) to fo.r short {Le and la),
Later, Pooleand Grimball (1345) reported 3 mediim to 1 long
seed (1S ve 1ls) in ¥, generation in witermelon. vonsler
and Rarham (1958) ined two varents with seed langth 7.4 am
and 12,7 mm and the swgreration in F, and bac'wcross indicited

that a single cene wip involved. They nostulated thnt



182

that »robabdly the medium class was wider than was
orizinally thought by Poole and Pnarter {1941) and
that the saed gise 7.4 m1 was In the cate~ory of
medlum c¢clasa, Tn the onresent materials, the seed
with 12 mm aesimed large sige and 7 mm anall sized
parents and the findings are accordance with that

of ¥onsler and Rarham (1958). Srivistava (1370)

aleo renartadthat smill seeded parent was coanletely
doninant over larfe seeded in hitter~oiwrd and this

difference was controlled by =2 aingle rene,

The inheritance study of frult shave saowed
that the lons frulted narante were incompletely
dominant over round frulted parent. “he 74 hybrids
produced the nlants with oval fraits, In ®, reneration
nropgeny s'iowed 2 ratlio of 1 lones 2 ovals 1 round, Then
the ?1 wag back er~esed with long frulted narent, nrogeny
sepregated into one lons to one oval wille with round
fruited arent Lt cave oval and round with 11t ratio.
It is, therafore, conclided that the lon- fr.uited plants
and round frulted Hlants 4iffored by sincle pair of pgenas
and lonr fralted -arent wis incomnletely dnminant over
roand, Similar rea:lts were alao obt ined by “eetman (1937)

in wateraslon,



SUMMARY AWD CONCLUSION

The present thesis includes,the results and
the conslusions of the two main sxperimenta, The first
one wis a diallel croes expariment with ten narents
and their all pos=ible ninety 12 hybride; and the
seoond exnariment included thirteen amall layouts
for parents, P1 hybrids, F2 and backeross generations
involving nine parants. These experiments were carried
out at the Horticiltural Parm of the Univeralty of
Udaipur, Campus Jobner. The first exnariment was
analysed for the extent of hybdrid virour for nine
characters over the parental average and bvetter or
higher parent, dlallsl analysis by graphical and
numerical methods tn pet an indieation of the renetic
make up of the involved parente in this exnarinent,
The reneral combining ability of tn=ge parents, the
snecific conbining ability of all the croszes involving

these ten parents and the reciprocal effects in thess

199

crosnes wore aleo determined, The gecond met of exnerinentsg

were analysed senarately for gualitative charactere
inheritance following Chli-sgiare test. The results,

thus obtained and dimcupsed are as followss
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1., Pifty nine and six hywrids increaned the vine
length over thelr parental averages and hirher parente
respectively, Wone of the hybrids rediced the vine leangth
giFnificantly over their narental average while eleven
hybrids rediced the vine ieneth when commared to the

hisher parent,

2, Most of the hybride rediced the namber of days
taxen to onen the first female flower. fixty six hybrida
and thirty nine hybride red.ced {t significantly when
comared with their parental average and early narent,
Tignteen hybrids, hovever, increased the nimrer of days
taken to open the firast fa=nnle flower over their parental
averape and thirty five hybride Lnerc:szed 1t wnan

comnared with their anrlv narent,

3¢ Sixty five hybrids and thirty elght hybdrids
inoraased the number of famale flowars over thelr paresntal
avarage and higher narent res-eetively. Redietion in the
namber of fenale flowers was racorded in five hybride
when compared with the parental averi:ge and thirty toroe

hybride when eomnared with the hi-har paraent.

4, Forty four and eirhteen hyhrids increanmed
the number of fruiis per plant over thelr narental average

and hicher parents respectively. Mone of the hybrids



reduced the number of fruits significantly over parental
mean, however, the raediction was observed in fifteen

hybrids only over their higher parents,

5. Twenty two hybride and two hybdrids increased
the frult welight over their narental averapge and higher
parent respectively while the rediction in fruit weight
wag recorded in twenty nine hybrids over thelr better

narent and in one over parental mean,

6. PL1fty aix and eleven hybrids increasad ths
average frait length over their parental average and
longer parent respectively while twenty two hybrids
reduced the fruit length over »arental averare and

sixty thres hybrids over their longer varent.
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T. Plfty two hybride and fifteen hyhrids increased

the average friit breadth over their parental average
and thicker parent reaspectivaly. A reduction in frule
braandth was, however, recorded in thirty one hybrids
and fifty nine hybrids respectively when e¢nompared with

thelir parental average and thicker narent,

8, Thirty hybrids and nine hybrids ilnoreased the
TeSeS. Ovar thelr parental averywe and better narent, The

reduction in sweetness was recorded in three hybrids and
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twenty four hybrids respectively as onapared with parental

maan and bhetter parent,

9. Fifty seven hybrids f{ncreased the total yleld
over thelr parental average and thirty ocne hybrids over
their hetter parent, The incraase was recorded unto 126,16
per cent in the former case and upto 75,45 ner cent in the
later care. A reduction in total yleld wae also, however,
recorded in three hybrids only ove: thelr bdetter parent
while none was sienificantly inferior over narental mean,
The maximum aver-pge yleld of 87,094 kg per plant was
recorded in hybrid C-20R,

10, Partial dominance was indicated for the
characters, the number of days taken to onen the first
fenale flower, number of fruite, weight of fruit and

Te.%, while for yield complete dominance wam indicated.

11. Recessive alleles were wore fregiant than
the dominant alleles in the number of days taken to open
the first female flover, weight of friit, and T,5.5. while
for the number of fruite, recessive alleles wers alightly
freguent than dominant alleles. In case of total yiald the
pronortion of recessive and doninant alleles ware ilmost

eq!mln
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12, The asymmetry of distribution of genes with
positive and negative effects was obssrved in all the
characters except the total yield in which these wers

in almost equal proportion,

13, The positive and neguative sirnificant
coafficlente of correlation between parental order of
dominance and parental measirenents for the number of
days taken to open the first female flower and total
Yield respeotively, indicated that necative zenea i.e.

for earliness and hirsher yield were mostly dominant.

14, The epistasis prodably of complementary
type was found in all ths characters excant in welight
of the fruit and 7.4.5, wher- additive gene effect

was obaerved,

15. The si;nificant 7y effenct was recorded in
paren’s P=3, P=1, P=10, P8, P=2 and =7 for highaer number
of daya taken to cnen the first fe-ale flower, and P=5,
P~6, P~9 and P=4 for early opening of the first female
flower, P=6, P=5, P=~3, P=10 showed si , mificaint noaltlve
gy effect for numder of fruits while na-ative & affect
was observed in P-1, P=3, P~7, P=2, P=8 and P=4. In oase
of frult weight P=3, P-1, P=2, P=10 and P-7 had asignificant
pogltive Ry effect whiles the other had nes tive effect,



Signifieant nositive By effect was shown by the narents
P=2, P=f, P=1, P=5 and P«10 while others showed negative
affacts for T.,5.,5., In yield the maximunm & effact was

shown by P=3 followed by P~2, P=1 and P-10

16. Stgnificant specific combininrs abllity effect

for all the characters wers observed excent that of T.%.%.

t7. Reclprocal effect was foind t: be mimificant

for all the charaoters excent number of fruits.

18, The plants with d:4rk rreen skin coloured
friits were completely dominant ove: the plants with light
green friits and th:t the narante difTored by one vair

of renes,

19, The plants with dark green etriped fraite
were completely dominant over non-strined frilts and

that the parents differed by ons pair of penes,

20, The dark greesn skin e~loured fr.its and
atriped fr.its were inherited indensndently and tnere was
ne linkare, The genes for these traits were altiated

on 4Lfferent chromoscmes.,

21. The red flesh cclo ir was comnletely dominant
over yellow flesh and the diffarances were due to single

vair of genes,
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22, Cannery yellow flesh was complately dominant
over the pink flesh and the parent differed by one palr

of genes.

23, Black seed colour was co pletely dominang
over dark brown, red and dark orange yellow seed colour,

These characters differed by one pair of geones,

24, Dark brown seed colour was completsly dominant
over red and darc orange yellow seed colour and the

¢haracters differed by single palr of cenes.

25. The dark orance yallow seed colour was
conpletely dominant over red and the differences were

d1e to single pailr of renes,

el
26, The large seed sige was completely dominant
g
over -m;if'size and that the »arent differed by one nair

of genes.

27. The plants with lon~ fruite were incompletely
dominant over round frilted plants and that the parent

d1ffered by one pair of =~enes.
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