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.The manifeotation of increased size, greater
vigour in growth and development, higher productivity
and sinilar effscts have long been observed by biologlets

in varioun hybride of plants and enimels. Such inerwase
in size and vigour resuiting from hybridizasion has been
designated oo hybrid vigour for whish siic torm hotervsie
was first proposed by Shull(1914). DPhuo bybrid vigour

is a phenomenon where cross-bred orgenleoms iend to
gurpaos both thelr pavents in vigour. Thils has ettrachbed
the attention of plant breeders from very enrly timen
nainly through the conspicuous effects produced in seversl
seononie characters of crop plants. The sost gpectacular
utilisation of hybrid vigour was wmade in the production
of hybrid meize in Anerica, I% hon also been widely
exploited in seversl apexually propugased plants puch

ng sugarcane and potaltooes,.

Heteroals in not conflned to any group of plants
and the phonomenon ssems to porvade the piant kin.dom
a2 a whole. It has been recorded in dlverse plants and
in diverss features. Increanes have been observed in
theight, braaching, number of leaves and flowers, yleld of
frult or sesd as the case nay be, weight of plunt,

resistance o peats and diseasnes ete.



It is genereally sccepted that whe exbent of
vigour depends upon ithe desrec of genetle diverslty

between the porvents selected. Moat of the workers now
agree thus helerosiso is o conplex phenonenon of
aquaptitutive inheritance and ap eooential orgenisational
Teature of erosa fovdilising species, AV the praciicel
or applled level, exporinents of &n emplrical rature rust
be designed to uwsilise in the bent posaible wey the

phenonenon 0f hetoroolig.

Hybrid vigour shows its muximun aficet in the
firat £i1121 reneration. Therefore gretiest eaphagis
has besn placed on the use of ¥ bybrildc ag they possess
new vigorous superlor and demlrable choraciers. The ecuss
with whieh hybrid seed is produced, is 2 Faetor whleh
helps ite commeroial exploifalion. In crops like nreize,

brinjal and tomato which one ariificial pollination
gives lgnumberable nunber of seeds, hybrld cesds cen be

mrodueed at o conparatively low coss end o that extent

thin is & peaciical proposrbion.

The present study vas vadertrken to essloate
the extent of expression of wigour in interverietoel hybrids

of selected parental types in branjel{folanun melonrena)
ana elno o exanine the Leasibility of its prreticsl

aprlication on & comnereisl senle.
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REVIEW OF LITERATURE

It is a well known fact that the crosses between

variecties of diverse types of plants tend to give a grester

degree of vigour. In the case of brinjal most of the crosses,
which exhibited significant increase in yield were glven by
combinations of varietles differing widely in thelr

morphological characters. This vital phenomenon has been

studied by various investigators both in Indiaz and abroad.

Hybrid vigour has been recorded in many vegetable
crops with respect vo a number of morophologiecal characlers
including yield. The major contributions of works in
relation 40 the important vegetables viz, brinjal tomato

and bhindl are summarised below.

1. HEIGHT OF TLANTS

Balya(1918) after the study of a cross between
a native and a foreign variety of brinjal was probably the
first to ceport the superiority of Fq hybrids in herght over
their parents. NWagai and Kida(1926) and Tatesi(1927)
observed that among seven P4 hybrids of brainjal studied the

inercase in height varied considerably.

Some crosses averaged 11 per cent i1ncrease over



the mean helight of both parents, whlle with others the average
height was just the same as that of the tall parent.
Rakizhaki(1930-3%1) while studying several hybrids of Japanese
varieties of brinjal reported an inereass in height of more L
than 6.4 per cent for the P4 hybrids over the averare of hoth

the parents., Pal and Singh(1946) reported that all czoupd v
two cromses otudied shosed an increase in helght over the ¢ &Q~
taller parent. The Fq hybrids studied by Venkataramani(1946)
almost reoembled the female parent and were teller than both

the parents. Daskaloff(1955) reporited superiorily of ¥y

hybrids with respect to height of plants when the inbred

lines were used for the hybrid seed production. Mishra(1961)
found that the hybrids were invariably superior to both the
parents except in a few cases showing intermediate plant

heighte The growth rate of these hybrids was also recorded to de
significant. Frydrych(1964) reported the superiority of the
intervarictol hybrids o shoir parents in gtature while

Ra jbhandary(1966) reeorded thail the height of the hybrid plants
wag just within the range of the parental limiits. Choudhury

and Mishra(1966) in their study of 15 ™ hybride repoctcd that
eleven F1 hybrids exhibited increase in the height of 15 days

0ld seedlings. Anong the parents she height varied from

2,17 t0 3.76 cm., while in hybrids the volues ranged between

2,30 and 4.87 cns. Ten hybride were 2lso reported 1o be

gupcrior to thelr betier parents in seocdling length al transplanting

2
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atage. In the ultimate height of main shoot, nine hynrids

were significantly superlor to their better parents.

Increased growth in tomato hybrids has
been recorded by Tatmakor nnd Alpatjev(1935) Whaley(1939) and
Powers(1941)s  According to Hasksll and Brown{1955) and
Gottle and Earley(1956) the incrsased vigour of the hybrids
over the parents was manifested in all the vepstative
parto.

The intermediate nature in Pt hybride with
regard to height of plants has been reporited by Venkabtaramani(1952)
involving 2ix varieties of bhindi, Joshi et 21.(1958) reported
that the P1 hybride in genmecral were taller bthan theilr superior
parentse Oub of 29 F1 hybrids studied 11 were taller than the
taller parent, the incrense being 0.2 0 18.5 per cente 12
hybrids were found to be intermediats, tending more vowacds the
taller poareni. Ramen and Ram(1962) recorded a dscreuse in
Tinal helgit of bybride than the respecetive parents in inber-
varietal hybrids of bhindl, Rovindra(1964) observed thatb wn
general the plants whieh recorded the heighest plant height

possensed longer internodeg.

Isack(1965) observed in bhindi that out
of 12 hybrids 11 showed no signifiecant increase in height over

the better parent although one hybrid recorded 5.7 per cent
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inerease over the betier parent, One hybrid snowed 31guiiicans
inoremse over Hhe mean of the pareonts. In the rewailning ones
the mean height wae lesser than the mean of Tthe reopective
parents. The ronge of decreased varisd from 3.3 40 21.3

per cent.

2. BRAHOIES \

Hybrid sueriority with respect o number of
branches i brinjel has been recorded by earlier workers
like Negai and Kida(1926)and Kakizaki(1930-~31)s Pal and
Singh(1946) reported <che superiorliy ol five ous of eight
hybrids. This increase in number ranged from 9 to 54 per cent

over the bebtter parent. But threc of the hybrids showed lesser

number of branches than the respective inferior parent.
Mishra{1961) found that the hybrids of brinjal showed their
superiority lr the averasge number of branches. %The maximum
inoreanse recordsd was 41.6 per cent over the mals parent and
%9.6 per cent over the female parent, the everage number of
branohes of male and femaele parents belng 17.56 and 13,54
respsctively. Only one hybrid had decreasscd manber of branches
when comparcd o both the parents. Frydrych(1964) also
expressed the sueriority of the hybrids wlth respeet to number
of branches. Choudhury and Mishra(1966) reporied that of 15

Pt hybride 12 exhibited an inerease in numbcr of main branches
ag compared to the bebtter parent, but oply nine had stesisvically

shown their superioriiy. One hybrid rccorded 5%.2% and 57.10
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per cent increass over the better parent and pavrenial mean

respectivelye

While studying the F1 hybrids of bhindi,

Joshi et al.(1958) observed that they produced more numbor of
branches than the better parent out of 14 combinatiors studied
by thems The increase in the number of branches ranged from
1.2 %0 25,3 per cent. But only one comblunation reglstcred
significant increase in number of branches. In 8 crogses the
hybrids were intermediate, most of them tending dowards ths
superior parent, Five hybrids produced lesser number of
branches than the inferior parsnt. Rammn and Rasu(1962)
recorded lnerease in nunber of branches in two out of nlne
bhindi hybrids, while seven produced lesser number of

branches,.
Is20k(1965) in hiz siudy on buindi hybrids
recorded that two hybrids out of 12 exceeded the bebier

parents by 4.8 and 8,2 per cent repectively although this

supertorlty obssrved was not statistically signiflewntbe
Thres hybrids wers poorer than the inferior parent end in one

cane decroane was significant.

%o IUMBER OF LEAVES

The 1 hybrids studied by Bayla(1918}

produced more number of leaves than the parents, While

Venkataranani{1946) reported intermedlate nature of F1 hybrids



as compared to the parents in respect to number of leaves.

Isack(1965) observed that out of 12 F1 hybrids

none of them showed their superiority with respe:t to this
character. Thie was in agrement with the previous workers
also.

4. SPREAD OF PLANES
J

The guperiority of the ™M hybrids has been
recorded by Balya(1918) Hagal and Kida(1926) and Kakizaki(1930-31)
in the case of spread of plants algo. In their swo years of
trial Pal and Singh(1946) observed that all crosses shoved an
increase with respect o spread of planis over the higher
parcnts excent one which showed a slight decreanse in one year.
The percentage of imcreasse variled greatly in the two yoars.

Only in one ernss reciproecal differences were observed.
Venkataranani(1946) recorded a marked increase in the F1 hybrids
as compared to parents with respect to this characier. Tne
mean of the ™ hybrid was 82.0 per cent against the parental
nean of 69.25 per cent. Choudhury and George(1961) rcported
that the 1 plants were wore spreadlng than the parenta.
Mishra(1961) pointezd out that the spread of plants followed some
what similar trends of increase as i1n the case of height of

main shoot. He concluded that the F1 hybride had invariably
greater spresd than the parents. In &1l the 30 F1 nybrids

atudied by Rajabhandary(1966) a greater spresd than the parental



lines was obtained. Choudhury and Mishra(1966) concluded

from the 15 Pt hybrids studicd, that the 13 Pt hybrids were
significantly superior to thelr respective better parents in
spread along and across the rows. The maximum increase in

spread recorded in two crosses were 33.63 per cent and 25,61

per cent over thelr better parents respecetively.

Raman and Ramui(1963%) reported that only

one hybrid out of 4 crosses exhibited heterosis in respect

of gpread of the plant.

Se TIME OF FLOSPTNC AN NMMOWR OF FLOVWORS

Hagal and Kida(1926) reported from thelr siudy
of 10 crosses of brianjal that the flrst flowering time was
enrlier than the average o% both the parents in nlne crosses.

The averase of all the 10 crosses was earlier by 3.16 days.
Kakizaki(1931) concluded that the degree of hagtening in flower
production of brinjal crosses is widely varylng according Go
the different combinaiions of varleties, and that the cross l1s
sarlier than the average of both the parents in a majorlty of
the casen, and that often the eross ls earlicr than the early
pavent. Bchnidt(1935) reported slnilar results and obsecrved
that earliness was dominant and even transgressive and in one

cross 11 even excewoed the earliest variety. He also observed

that the combinalions comprising the earliest variety were



extrenely carly. Aver Janova(1941) also obtained sinilay
resuliése Phe P1 hybride studied by Venkatarcnani(1946G)
flowered 18 days eorller than the early parent. The number

of flowers produced also was much more. Pal and Singh(1949)
reported that the hybrid planis began to {lower about 75 to

8% deys after sowing and is eavrller than the parental
varieties, Similar resulve have been reported by Mishra(1961),

soms hybrids flowered 15 daye earlier ilhan the pearensal lines.

The P1 plants invariably produced morec nurber
of flowers per cluster. Yarly flowering of hybrids as compared
t0 thelr respective parenis wos alse reported by Haman(1964)
and ¥rydych(1964). The significans differcnce between bybrids
and parents in the number of days fron sowing wo flowering
was reported by Rajbhandary{1966). The early flowcring was
reported to be dominant over late flovering and in one cass
the hybrid flowered 3 days earlier than the early narents. The
maximum difference 1n duration between hybrids and late
flowering pavent was only oix days. Choudhury and Misbra(1966)
obtained M hybrids which were inlermedliate with respect to

flowering duration,

In Tomatoes the hybrids are characteristic

in early f{lowerins and fruit set. Powers(1945) Finaly(1951)

Burdick(1954) Haskell and Brown(1955) and Ho jby{1958) have
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reported sarliness in flowering in hybrid tomatoss.

Baldoni{1948) and Wittwer(1953) have suggented that earliness
may not be there always in the case of hybrids. Erina(1963)
reported that tomatoss having a short period from germincilon

to flowering, when crossed, with forms having a shoryv period
from fruit setting to ripening resulted in hybrids that were
earlier than either. Ope hybrid ripened 8 - 9 days earlier

than the two parents and another ripened 4 days before the
earlicr parent. Sswadick(1965) also noted earliness in flowering
of tomato hybrids. Petrescu(1966) after studying 35 locally
produced ™ hybrids reported that all the F1 plonts were
ourvstanding for eurliness when compared to elther of the parental
lines. Hwang(1966) reported the prodvction of an early hybrid

in tomavo by using & nale sterile line.

Venkatarananf(1952)observed that four ous of
seven crosses were cllher as early as the early parent or earlier
than the early parent. Scientific roporits of T.A«R.T.(1955)
have shown that the round {ruilted selections from Sabour selection X
green velvet types of bhindi resulied in earlier flowering than
the former parent. Raman and Ramu(1962) found that four out of
nipe hybrids of bhindl were earlier than the earller parent.

Raman and Remi(1963) also recorded in all the nine hybrid svudied

earlier flowering than the perenis.
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Toeck(1965) in hia study of 12 hybrlds of thie crop
Ffound that none of the hybrids was earller thac the early
parents Only ip one cross the hybrid was late flowering than

the late varietw., Yith respect to the number of flowsrs there
wag an ineresge in elight hybrids of whioh 2 reglstered
significant superlority over the better parent. Two hybrlds
showed deorease in the nunber of flower. Two hybrida esgualled
the mid parentsl volue.

6 HUMBTR OF FRUITS

Definite increass in the number of fruits has been

recorded by Nagal and K1da(1926) and Tatesi(1927). Pal and
8ingh(1946) reported increwse in yield over the betier parent
in 50 par cent of the crossen. During 1941 - 1942 oix out

of nine orosscoshowed decrease in number compared to the better

parent, though as compered to the mean values of the parents,

all excepd one wers superior, Yenkatoramani{1946) reported
the lntermediste nature of ¥1 hybride betwesn the parcats,

the hybrid plant producing eight fmits while the female

end nale parents producing ten snd neven prespecitively. Mishra(1961)
reoorded that the #£1 had significantly higher nunber of fruits
than thelr respscilve parenin. Amonzst the pavento the

averaga number of fruits per plant ranged from 5.25 to T.16

and in the hybrids the values ranged from 7.08 to 13,00,
Rejkiclcer and Palgy{1964) ooncluded thet heterosis

in geater yield was mainly due to the incease in
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number of fruits. Rajbhandary(1966) atiributed the increase in
total yield of the hybrids over the parents was due to the

inereese in the number of fruits produced by the plants, which

wag in turn brought about by the production of more branches.

Tha partial expression of the clustering habit also contributed

t0 the inerecase in number of fruits produced per plant. Out of
15 F hybrids studied by Choudimry and Mishra{1966) only siz
hybrids showed superiority over thelr beviter parest in pumber

of fruitgs. However eleven ™ hybrids were significantly superior

t0 their better parents in total number of frults. The meximanm

increase in total fruit number recorded was 69.83 per cent in

one hybrid followed by 62.11 per cent in another, when compared
with the betiter parent. The long fruited varieties were

obegerved to be more prolific, inducling increased number of frulis
in the hybeids thon the round fruited varieties. Andronicescu(1966)
in his study of 21 brinjal hybrids reported significant difference
in $otal yield over the parenial lines which was attributed to

the greater number of fruits produced by hybrids.

In tomatoes inorease in total yield is
attributed to the lncrease in number of fruits produced by
hybrid plents rether then larger sized fruits(Whaley 1939 and

Baldoni 1949). 'This was confirmed by bthe findings of Finley(1951)

who suggested thet in tomatoes the fruit size was internecdiate



between the parental typees and in cerisin cosen itended more

towards the emall parental type.

In bhindi,Gurgel and Witldieri(1956) obitained

a variety named "Chifre de Veedo" and subjected it to sclfw-
pollination for five successive generations and then crossed with
an ungelectod local voriety and with the original strain. In
respect of number of fruits no significant difference was observed
between the six selfed lines and their F1 crosses with the orlginal
varlety. The P1 crosses with the other variety were significantly
inferior in respect of number of fruits, The Findings of

Joshl et g;.(1958) were that when the mean of the hybrids was
conpared with the mean of the parcenits,; the difference in favour
of the hybrids was Just significant. Ten combinations out-ylelacd
the better parent, the range of increase being 9.68 to 62,19

por cent, nine hybrids were found to be intermediate, and ten
combinatlons yielded less than the inferior parent, Isack(1965)

while siudying 12 F1 hybrids of bhindli observed that one hybrid

reglastered a significant increase in the number of fruit over
the better pareni. Ope hybrid was found %o be infericr ilo the

lower parent,

T WRIGHT OF TRUIDS

All the 10 crosses of brlnjal plants

studied by Nagal and Kida(1926) exceecded the parental means
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by 1 to 71 per cent in yicld. fven as compared with the
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better parent most of them yielded more snd the average
increane of all the crosses was 15 per cent. Of the two
orosses studied by Taﬁési(1927) one excewdsd the better

parent in yield of 8 per cent while the other did not. The
cross that showed the highest incresse yielded 140.8 per cent
more than that of the betier parent, while another cross
registered an inerease of 222.2 per cent over the poorer parent
(Kakizaki 1931). In respect of yield per plant by weight the
F1 hybrid exceeded both the parents(Venkataramani 1946). The
average yield of hybrid plants was 42.2 0z per plant as against
the mean yleld of 43.0 and 36.0 of male and fenale parents
respeetively, the percentage inerease over that of male and
female parents being 24.1 and 17.2 respectively. Pal and
Singh(1946) reported that all the crosses except one showed

increase of 129 per cent over the better parent.

While studying differunt Japanese varlietics
of brinjal, 0dland and Noll(1948) reported that Lln every case
the yield of the hybrids exceedod the mean yield of the varents,
the range of increcase is from 11 to 153 per cent. The mean of
all the F1 hybrids exceeded the mean of all the parents by
62 per cent. The hybrid which gave maximum yield, recorded an

increase of 17.25 tones of fruits/acre over that of the best

parental vorlety. This inorease in yileld was mainly due to an
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increase in the number of frulte per plant. Alpatjev{1949)
conoluded that the intervarietal hybridn recorded an increase
in productivity in oxder of 20 to 40 psr cent. Daskaloff
6ls0(1955) reported increased yield of F1 hybrids resulted
from inbred lines. Mishra(1961) got signifioant increase

in yield in many P hybrids although in some cases
non-aignificant differsnces were alsco fseen. He oboerved
positive correlation betwsen the number of fruits and tusir
welight. Xomochi(1963) enalysed the components of fruit yield
in erosces of six voarieties of brinjal nnd recorded heterotlc
condition in both frult weight and frult number. The

ratio of frult yield/weight of vegetutive parts(R/V) was
also studieds It was suggested that high fruit yileld should
reoult from orossing varieties with a high(R/V) ratio.
Lantican, Rajhhandery, Carangal and Deanon(1963) rsported
hybrid vigour with regard to yield in intervarietal

hybrids of brinjal. Reman{1964) revorted the superiority of
the bybrids in yield. ©The increase over the parents ranged
from 8.7 %0 91.0 per cent. Aocording to Frydrych(1964)

the 1 hybride showed greater yield and length of total
growing periods An interesting fact revealed was that ™
hybrids recorded good yields when parents produced no fruit
at all. The beat of the hybrids, yiclded 310.17 g. per
plant when the perental average rewvained only 50.18 g.

Rajkiclcer and Palgy(1954) phowed that the incremse in yield in
the 1 hybrids was auvs to the incezease in the number

of frults nroduced. Poderd(1965) also recorded
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high ylelds in P hybrids. Rajbhandary(1966) reporied
increased yield of hybrids and in all cases the hybrlds

excesded the mean of the parents. Thig lnerease ranged fyom
1.5 to e high as 105 per cent. On the aversge the perosatage
of galp was 42.8 out of 33 crosses studied, 22 showsd lncrease
in yield over the higher yuelding parent, the highaest being

66 per cant in onwe of the orosses. It was also pointed out
that diversity in origin of parents had no apparent influenee
on the yislding abilisy of the hybrid. Choudhury =md Mishra(1966)
found thet out of 15 hybrids studied for this character 13
exhibited signivieant irercase in %otal yield over their better
parent. The paximun yield recorded was 224.0 and 228.38

per cent in one cross over the higher parent and perental neen
roopectively. o definite assocliation was observed bebtweon the
length and the weight of fruits at edible stage but however, a
better trend of simllarity exists bebween welpght and dlameter
of fruite.

Balint(1956) recorded heberosis for yield in
inter-varictal hybrids of tomatoss., The F1 generatlon showed
an average inerease in yield of 25.6 to 93.3 per cent over the
higher yielding parent. Vigour woe most marked in inter-specific
hybrids but significant heterotic effects were also Tound in
intervarietal and occasionslly in intravarietal hybrids. After

comparing 50 M hybrids of tomatoes, Samarov(1965) raported that



in all eases the hybrids exocelled the standard in yield and
a nunber of other characters. The greatest yzeld increase
were often found in hybrids between varieties differing in

origin and morpholozical characters.

Joohi et 8l.(1950) when considered all the
hybrids of bhindi as one group and the parents ss another,
found that the former gave significantly higher yield due to
ineresnse in the number and weight of fruits than the latter.
Raman and Ramu(1962) reported that three out of nine crosses
sxcalled the better parent in the number and weight of fruita.
Tenck(1965) observed that out of the twelve hybrids studied
one hybrid registered gignificant inorease in welght of 30.6
per cent over the better perent. TFour crovses proved to be
superior 4o the mean of the parents while fthe inerease was

not significant in the five other hybrida.

SIZT AND SHAPL OF FRULDS

Bagei and Kida(1926) reporited shat in every
cage the cross showed an intermediaie fruit shape. 2Pal and
Singh{1946) also recorded the intermediate fruit size in hybrids.
Venkataronani{1946) concluded that the fruiss of the F1 hybrid
were of the same glze and shape as those of ovoth the parenis.
Mishre(1961) reported that in general ihe fruits of ¥1 hybrids

were invariably lonzer than sither, both or one of the parents.
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The vigouy was noticed in fruit length in five out of eight I

hybrida. They have shown fairly bigh ilnerwase in the diameter

of fruite alsmo.

In the case¢ of fully mabtured frults all the
hybrids except one or two, showed appreciably greater nize.

It was also suggested that the increase in dlepeter ol fruits
was brought about not at the expense of the length, but hoth
these agpects of the frults varied in mogt of the hybrids,
independently showing the hybrid vigouc induced by the
combinations of different parenis. Capinpin, Tunde and
Panco({1963) reporied that the P hybrids were intermedicte
botween the parents inm fruit shope. Rajbhandary(1966)
snggested that tae increase in total yleld of the hybrids
over the parents was brought about by the improvement in the

size ana shaps of the lndividual fruits.

Joshl et 21(1958) reported significant superiority
of the hybrids of bhindi when compared 4o parents with this

character. In F1 hybrids the fruilt size was larger than the
superior parens. The increase i size ranged from 0.17 to 54.76

per cent. Thirieen combinations were intermediate while in one,

the size of fruits waz smaller.

Isack(1965) recorded hybrid vigour in fruit



length in eleven out of 4welve crosses of Bhindl when the
nld parental value was considered. In glrth of fruits,
only one hybrid showed reduction when the higher parental

mean wag considered.

NUMBTR AND WOIGHT OF SnTDS

Kikizaki(1931) reporved the immediake increass in
welght of ¥ seeds over the nelfed sewds of the nothsr porent,
I% is quite apvarent that the inercase in welght of the Pl seeds
of brinjal is due %o the increase in size of the embryo, and is
a manifegtation of hybrid vigour. Ia almost ell cascs the F1
seedn were heavier(as the immediate effcct of cross pollination)
than the selfed seeds of the mother perent. The inersine in
weight varied widely averaging 11.8 por cent and the highest
lncresse was 72 per cent over the seifed mgesds of vhe mother
plent. Choudhury and Mishra(1966) found +that out of 15 #1 hybrids
nine hybrids had signiflezntly lesser number of seeds ver frald
than thelr respective higher parent. Mean weight of 500 seeds
in each of the parents znd P! hybrids revesled ithe olgnificance
of only seven hybrlds in conparison with the hetisr pareant.
Rajbhandary(1966) reported that the average nunber of ceeds that
set per fruit per cross ranged from 404 to as high as 1067. Seed
setting in some cases even exceedsd that of the parsnisl varieties.

But an intresting thing noted was that in wost cases the F1 seeds

produced were visually larger and heavier tnan those orodnced by
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the maternal parens. Whether this particular incresse in seed

size was a direet result of xenia effect or the consequence of

the nroduction of lesser number of seeds cannot be ascertalned.

Seed number in the hybrid was 50 per cent lower than that of

parental linege

GIRITLNASTION GAPACITY

Venketaramani(1946) reported that the poreertage of
gernpination of the crossed seeds was sreater than those of the
secds of the selfed parentul lines, and tnat vossibly the hybrid
vigour was also manifested in ths beltor germination of the bybrid
secds. PLLty percentage of ihe orousss showed early gereinatlon as
compared to thelr varents. In the F1 howevar, in all cases there
was higher germination percenioge(Pal and Singh 1946),
Rajbhandary(1966) reported that +he hybrid{78.8 per cent) gave a
higher percenitage of gerninailon than elther parent(73.6 per cent).
This result provided s further proof that at learbk with che parental

stocks used in the study, no sterility mechaniom was lavolved end
the varieties used were alike in their genomic background.
Chouvdhury and Mishra(1966) observed ihat out of the 15 ¥ hybrids
ihirteen hybriads exhibiteu higher perconihage of germinratiosn than
tnelr betber varent. The meximun germination of 92 per cent in one
of the crossss recorded an increasc of 35.29 per cenl over the

better parent.
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Mishra(1962) roeported that out of four parents and
elgbt Y1 hybrids ssudied the length and breadth of the pollen
craine were found to be maximum in Banaras glent; belng 23,01 mieron
and 19,83 mieron respeetively. 50 per cent of the ™M hybrids had
greater length than either or both of the pareatas wher.as Live out
of elpht hybrids showed lnoreased diameter of graing eiliber over
ong or both of the parents. ALl the parents and ™ hybrids

invariably showed the shape of pollen graine to be slmost round.

Hasrellah and Hopp(1963) studied the inter-specific

erosses of five specles of Solanum vizg S.melongenalbrinjal)

S.gilos S.indicums S.memuosum and S.eilistum.  S.melongena wa

erossed with S.gilo and S.indicums The Fis of these orosses were

highly sterile. But vhe M of J.melongena and S.gilo was highly
vigrous.

Palring wag resular in the melosls of PNCs' of the
M but irrsgular cnromosome digvribution was observed, together with
bridge formatlon peobobly &3 a result of inveraisn, which could be
resparaible for the steriility. ALl otber inter-spocific cowbinations

were lnconpatitie. “he cheemosorie nunber of U.panmosum 20 = 24 ie

reported for the fivest btime.

Capinpin, Lunde and Panco(1963) studled the

Inter-apoe ific bybrids between S.melongine and S.cuningio,

chromosonme nurber of ecach of these species reporied vo be 2n = 24,



The hybrids were highly fertile, metlosis was regular and
85 to 90 per cent viable pollen was produced as comparcd
ta 90 to 95 per cent in the varental varicties. This

indicated the complete homology of parental genomes.

Oszvald and Palgy(1964) recorded aighly
significant differences in percentzge of male sterility within
but not between #1 hybrids of two comnon Japonese varleties
of brinjal. Babu Rao{1965) in his cytomorphological siudies

of certaln inter-gpecifiec hybrids ol son-iuberiferous Solanum

species revorted that all the hyhrids showed heterxools wizsh
vespect to severa) morphologleal chereciers. lelosis was
reported to be normal with hish oollen fortiiiily except in
one hybrid which showed frecvent associorion of 1 Tv + 10 Ils

and produced cnly gterile vollen gradns,

oocoGUco00



MATERIALS AND METHODS



HATECRIALS AWD METHODS

The present gstudy was undertaken in the
Division of Agricultural Botany, Agricultural College
and Research Institute, Vellayani during the year 1966~1967.

The experiment was spread over two seasons - August - December,
and February -~ June.

Choice of material and their characteristics

Pure seeds of four varieties of brinjal
viz. Pusa purple long, Purple long dutta, Muktakeshi,
Banaras Giant were obtalned from I.A.R.I., New Delhl and
White long from the Agriculturael Collsge Yarm, Vellayani,
Nurgsery was ralsed by sowing seeds in pots of 40 x 40 cm.
£illed with standard pot mixture. Thirty days after sowing
secdlings were trangplanted in well prepared raised beds
of 1M x 5M at a spscing of 80 cm either way. The different
varieties commenced flowsring 80 days after sowing. The
distinmuishing features of the varieties selectsd are

summarised in Table I,

TECHNIQUE OF SELIING

In brinjal there are four types of flowerss
long styled, medium styled, pseudo~short styled and short

atyled flowers of which only long styled and medium styled
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TARLE T
Varieties Pusa purple Banaras Purple White
1 Muktakeshl iant long 1on
Characters ong glan dutta &
Plant height 69,66 T0.16 T4.85 92.57 84,13
(in cm)
Growth habit Spreading Spreading Spreading Frect Brect and
and bushy and bushy =and bushy open bushy
Spines Rudimentary
spines Absent Absent Absent Well dew
present veloped
Leaf size Small Medium Large Broad Medium
and to
long large
Leaf colour  Light green  Dark grecn Green Dark Light
with green
purple with green
veins purple
veing
Mower colour Pink Yiolet Light violet Pure
purpls white
Fruit length 23.08 18.44 18,56 25444 18.48
{in cm)
Fruit
diomeser{in em) 14.97 24437 30.48 12.95 18.67
Fruit colour Purple Dark White 0  (Grooaish White
purple greenlsh  purple
white
Doaring Soli{ar{ Solkit Solit S0lit Both
rarely in olltary olitary olltary Both mo-
tabit clusters litary
and
clusters
Duration of  gpyup Medium Medium  Medium  Medium to

crops

long




are fertile ones(Krishnamoorthi and Subramonzen 19%6).
The opening of {lowers and dehiscence of anthoris go
together and this has boen observed between T ~ 10 AM,
under Vellayani conditions ig. about 2 hours earlier
than that has been reported. This may probably be due to
high atmospheric humidity and tenperature prevalcnt at

Vellayani.

In order to obtaln pure secds of narental
variely ten well developed long styled flower buds which
would open on the next day were covered with pollen~proof
naper bags in the previous evening and labelled, The bag
was allowed to remain there for 3 to 4 days until ell the
flower parts except the ovary had fallen off. The bag was
then removed after tying the label on the developring fruit.

The fruiits were harvested when completely matvre the naturity

belng judg<d by the stendard ripening yellowish tinge of
the rind of the werlety. Seeds were then extracted, cleaned,

dried and svored.

CROSSES HMADL AND MRTHOD ADOPTIID

A. CROSSING ITCANTOUR

i. Imasuclation

Mature long styled flower buds wihica would open

on the next morning of the female parsnt were sclected the
previous evening. The corolla wag then split onen with a fine

pointed needle and sciosorsd off, afterwards anihers, were
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carefully removed one alter another with the nswdle. Utmost

care was ‘taken not to injure any other floral parts including
the removed anthers. The emasculated flower buds were then

covered with a pollen-proof bag 1o prevent contaminaiion from

foreign pollen.

ii. Collection of pollien

Mature flower buds of plants which were to be

used a8 pollen parent, were seleoted on the day of pollination
and the coralla was cut off as dercribed above. Thena slit

was made at the apex of the anther by a sterilized needle and
pollen grains were colleched in a clean watch glass containing

8 wet plece of blotting vapers The whole operation was

completed before 6,45 AJM. ies haelf an hour before actual dehiscer

of anthers.

iii.Pollination

In the sanme morning the bag covering the
enasculaved flower bud was removed and the pollen collected

from the male parent was dusted gently on the stigma by a

camel halr brush. Dusting was done between 10 A.M, and 12 Noon.
After pollination, the flower buds were agaln bagged and

labelled. The bag was removed after seven dmys.

Crossed fruits were harvested when completely

mature, maturity being Jjudged by yellowing of the rind. The
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VAR 1Y
Sle Pemale parent Male parent Ho.of No.of
No. flowers frulte %f Remarls
crosned obba- t
ined %€
1 Muktakeshi Banacas gront 6 6 100
2 Banaras glant Muktakeshi 4 3 75
3 Muktakeshi White long 6 3 50
4 White long Muktakenhi 7 4 5714
5 Purple long
dutta Banaroas gland 3 2 66,60
6 Muktakeshi Purple long dutta 6 6 100
T White long Banaras glant 6 5 8343
8 Muktakeshi Pusa ourple long 3 3 100
9 White long Purple long dutta 3 - - Lost due
50 borer
attack
10 Paga purple Danaras glans 5 - - Lost due
long to bact-~
erial
wilde
41 Pusa ourple Banaras glant 8 - - -0~
long
12 Pusa urpls Huktakesal 6 - - «do~
long
13 Purple long White long 5 - - ~do~

dutto




seeds were then extracted, cleaned and properly dried and

kuept for 25 dayn %o over-come the after-rivening period.

The detarls of crosnes effected are given

in Pable II.

Pleld vlob teehnique and study of Bl gensration

Out of 13 crosses effected fruits of only

8 crosses could be harvested and seeds collected because of

the severe Infection of bacierisl wilt.

Layout
The experiment woap laid out in a randomigzed

block dusign with two replications. In each replication there
were 24 plots. The hybrids were planted in the middle and the
respective male and femalo vwarcnts flanked on cither side.

Fach plot consisted of two rows of 3 plants cach thus a total

ol six plants in each plot.

Treatments

8 crosses numbered as I to VITI and § parentel

varieties numbered IX to XT3L; the tokal nunbor of treatmenis

being thirteen.

Nursery

Well developed good seeds from 8 crosses and
5 parents were separately sown in pots of 50 ems x 50 cms.
The pois were filled up standard pot mixture and seeds were

sown at the rate of 200 seeds per pot. The sceds showed



W
Lo
<9

high perecentage of germination and good growth.

Transplanting

Thirty days afier sowing healihy and vigrous

seedlings were selecetaed for planting in the main field.
Before transplanting the maln field was thoroughly prepared

and levelled. Pite of 25 cms x 25 cmg x 25 cms were taken

in rows of 80 oms apart at a spacing of 80 oms between plts.

Then the pits were burnt with dry leaves as a preventive
measure against bacterial wilt, One small besket full of
farm yard manure wes applied, as a basal dressing in each
pits. The pits were watersd and two seedlings planted in
each pit.

¥hen the seedlinge had satablished well ie.
15 days after transplanting, thinning was done, leaving
only one healthy seedling in each pit. Standard vegetable
nizture(12 - 24 « 12) was applied twice as top dressing -
one,25 days after transplanting and the second after 90
days at the rate of 200 Kg. per hectare. The crop was

regularly irrigated twlce svery day ie. one in the morning

and the other in the evening.
Observations on the following characters

were recorded for both F1 hybrids and parents.

1. Helght of planta
2. Numbsr of branches

%. Number of leaves
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4. Spread of plants
5, Time of flowering and mumber of flowers.

6, Number of fruits

T. Weight of fruits

8. Size and shape of fruits

9, Number snd weight of secds

10. Gernination eapucity

11. Pollen siudies
a)Pollen size measurement
b)Pollen sterility counts

12. Studies on Pollen mother cells

The details are given belows

The first observation on height of plants,

number of branches and munber of leaves, was taken on the
20th days after transplanting and the subsesquent ones at
10 days intervals. The last one was taken on the 70%th day.

HEICHT OF PLANTS

Measurements were taken from the ground level
to the topmost bud leaf of all the six plants in esach

treatments by 2 meter scales Che mean of six plants was

taken and analysed.

NUIMBER 08 BRANCHTS

While counting the total sumber of branches
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both prinary, secondary and tertiary branches were taken

into meccount snd the data were annlysed.

WUMBRER OX LRAVES

Total number ol leaves on all the six plante were
counted at each observation, The nean of six plants were

taken and anzlysed.

SEREAD OV PLANTS

Observations were recorded on the 55th day alter

transplanting ie. when the plante atitained full growthe
Measurement was taken in the direction where there was megimum

gpread of plant.

In the present study only three different types
of flowers were recorded. ie. Inng Styled, Medium styled and
short styled. The number of flowers in eaech category was
counted startisg fronm ke commencement of flowering till its
completion. The counted flowers were narked by tying three

different colouvred threads on the pedicell of oach category.

HulmBuR OF FRUITS

The number of Ifruits set from long styled, and

medivm otvled flowers was ssparately counted. This observatlon
was taken when the first phase of flower production was over.

WERIGHT Of YRUITS
Mature fruits suitable for vegetable purnose




were harvesibed periodically and the total weight of fruits

obtnined from individual plants was recorded separately aand

the mean of six plants worked out and the final data were

analysed.
SIZE &ND SHAPE OF FRUITS

Three random fruits from each plant were sclected
and their length and maximum girih were measured and the mean
worked out and analysed.

NUMBELL AND WaJOI'P OF SETDS
One well ripened {ruit from sach plant was seleoted
at random and seeds wore extracted carefully and then counted.
Tive bundéred well developed seeds of both parents
and hybrlds were counted and the weight recorded,

GREITINATION CAPACTTY

Pifty well developed secds wers counted and placed

in a petrydish containing moist blotiing paper. The numbers of

seeds gerninaied was counted after 48 hours and the percentage

of germination calculated.

POLLEN STUDIES

a) Pollen sizete-

Slides of fresh pollen grains were prepaered in

glycerin acetocarnin mediume The size of the pollen griine was
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measured by an occular microneter. The diameter of one hundred

pollen grains taken at random was measured and the mean worked

oute

b)Pollen sterilitys-

Acegbocarnine stalning method was used to study

pollen eterility. Mature flower buds which would open noxi day
were covered wlth paper bags. Anthers werce collecied from such
bude and dusted on a slide contalning & drop of acetocarmine
stain and covered with a cover glass. After half an hour the
slides were examined under the microscope. The deevly stained
pollen gralns were taken as fetile ones while those which took
1ittle or no sitzin were taken as sterile ones. Sterile and
fertile pollsn grains were counted from 30 microscopic fields

and the percentage of sterility wes ecalculated.

STUDTES QN POLLEN MOTHER CTLLS

Flower buds of approvriate sige was fixed

in 3:1 mixbure of ethyl alecohol and Acetlc acid. Melosis was
Riuvdied in temporary aclocarmine smears of poller molher cells.

The dabe for varlious characters were analysed
by using the anslveis of variance method. The mean of the ™

was conpared with that of the betier parent and also with the

parental mean. The data are furnicshed in tables I B0 ’

after testing their signaificance by critlcal difference.



EXPERIMENTAL RESULTS
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Lie of the anvesdigation are prosented
harens ber.

Te B T4 0 OW BYRALL

he: height of planty ot swx allfero-nt svay 67,

comnencing fron the 20%th auy after transplantinr ov eaual

intrrvells of 10 deye, was recordeds The data peetainlug to four
tyoicnl erossen- o direc. and bwo reciprocals are pressnted
gravhicelly slong with $heir respective varents{Pi.1 & 2)4I% can
be mesn Lrom the gravhs that the vattern of growth was teme in
botn the hybeids and the purenfta. DBut the hybrids vere found to
extilbit cuicher raie of growth as conpared 1o their e sctive
narenits. No slgnificant reciproecal difference, «ither lo the

ate or in the vattern of growth wan noved.

e date relating to final observetlons vere

wnalysed siatinsieslly ond the nean values are furnished 1ln

tabl TiFe

Prom the dasa presenied in Table 171, it cas be
seen that oub of eight cronsss, slx dhowed silgnliieass lnoreuse
in helghd over ithe nean of paxents. Thin inessnse ranged fron
15.27 per cent 0 45.73 per cent. This inercase was 15.2
per oend, 16474 per cent, 24.33 psr cent, 27.93 per cent and

45,73 per cent in Wi x M3 MK x VL3 MK x PPL, MK x PLD, WD x BG



PMigs=1. Craph sbowwnz growsh padtiern in height of

planss of parenis and hybride at 10 days!
dntervael

Gropses MK % BG , BG x ¥K
MK = Muktakeshi

BG = Bapnarves glant



30

o

HEIGHT OF PARENTS & HYBRIDS
AT |10 DAVS INTERVEL

0 -

100 ]

90 4

70

60

50 4

40

30 .

20 J

4
10 MKxBG e
Bax MK ¢~
MK

BG

40 50

20 30 46 5o ¢o

Ve 1

60

70

F—IGri



Pige2., Craph showing growth patiern in bbighd
of plantn of parerts and hybrids at
10 days orosass.
Crossas VL x MK, MK x WL
Berasbs MY = Hukiskeshl
WL = White long
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and MK x B¢ rerpectivelys In the remainlng two there was an

inereans but this lnercaso was not statisticelly significant.

Mean helgzht of plante (in cm)
parchis and hybrids

Hoan incr?%gﬁygoor
XA

Hean of dgcggg;e £
91. L]
fo, Orosses ™M DBetter parento inferlor  Better Parental

narent parents parent mcan

1 W% x ¥ET 112,99 100.45 96.04  91.63 12.42 17.64%

2 Pf;nz:rm 100,66 95,16 94,46 93,77 5,77 6456
3 MK X WL 113.8% 100,45 96.04  G1.63 13.32 17.4T*
4 TX xBC 112,83 100.45 97.11  93.77 12,32 16.16%
5 MR XPID 115,00  100.45 97.81  05.16  14.48%  17.57%
6 FRr xpPL  100.58 100,45 95.05 89,66 9.89  15.28%
7 Be xuk  103.45  100.45 9T.11 9377 2.98 6453
B

WL x Bé 118.16 95,77 92,70 91.63 26.01% 27.46%

+ Batter parente *Fignificant at 5% level

T = White long, MK = Mukiakeshi,PLD = Purple long Datta
BG = Banaras glunt, PPL = Pusa purpls long

When the betier parental mean was considercd only
three hybrlds showéd their suneriority. %he hybrids are MK x PPL



Pige 3 Bar diegrans showlng nmean holghd
24 pianis of eisht hyb: ids and
respentive "Rrsnto.
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with 20.27 per cent inerease; UL x BG with 20,74 por cent lncreaso

and M¥ 2 B¢ with 41,16 per cent incrsasee In uhe renslang hybrlds,

thoush there vis & alight wnerease 1% dld pot come to Hhe level of
atasintrenl sirnificance. It was epsclally noted tumt nons of the
hybeios showed decrwese in plant helght when eithier the parental

nann of thz bewvter parentnl acan was contildersd.

IV UMD 3 OF WRANCING

Nats pertaining to suaber of branches ore
prevented in Table IV.

SABLR TV

HMean pumber of branches of
parents und hyorids

Hean iIGEe%Qh or de-

Mean of ercaoslint) of ™ over
Bl. (rosoes Pt Betder parents Inferior Bebtver Parental
Hoe ‘ parent parents  papent  Mean
1 im 2% 5B 14,90 14047 14404 ~2. 14 0.76
4"3 Pm) p:4 }}ﬁ 16:91 16-(‘)9 14.68 12037 “9-47 15.10
3 Wi w T 16433 14,90  14.47 14,04 9,67 12.85%
'S
4 K x BO 16.83 14.04 13,20 12.37 19,67+ 25.45%
-&\
9 1Y Z2PLD 168,19 16.09 15451 14.04 Te12 17.28%
6 - xp% 17483 25,08 18,56 14,04 -32.74% -8.93
7 EG ® M? 1366 14.04 13.20 1237 - 2,71 3.48
B8 WL % BE 14,00 14,90 1%.63% 1237 3,60 11.95
+Bebver parents #*Gignificans 245 level

o= Vhite long,ME =fktakeshi,PLD = Purple long Dutwva
?G = Banaras giant, PPL = Pusu purple long.



Only two out of the eight hybrids studied have showed their

statisticul superiorlty in the nuvber of branches, when the ¥1 was
eonpared with parentzl mean, “he inerease was 17.26 per cent in

ME 2 PILD and 27.5 per cent in MK x BG. The hybhrid HK x PPL showed
significant decresme in number of branches. When the hetter parental
mean was considered only one hybrid(ME x BG) showed algnificant
inerease, the percentage of increacse beilng 19.87. The mean number of
branches produced by the parents ronged from 14.04(MK) to 23.08(PIL).

JI%e NMITBIR OF JBAVES

Nepsults of obeervations are furnished in Table V.

TA_BQ;E.V
Meon nurnbsr of leaves of parents
and hybrids
Mean i?cresme O A
$1. Grosacs Mean of crease(int)of 1
% overs
Cw
1 Better Parcnts Inferior Detter Parental
parent parsnts parent mean
1 W x MK 92,50 92,67 91418 90,00 0.14 1. 44
o+ ,
205D x D6 119,74 112.99 96,77 80.56 5.97 23 T5%

5 M x W 113,08 92.37  91.18  90.00  22,47°  24.01%

4 TR x BE 125,58 G0.00 85.28 90,56  37.24%  44,91*
5 ux xpId  122.66 112,99 101.49  90.00 B.55%  20.85*
6 MK xfPL  134.25 127,35 108.66  90.00 5.44 23455*
T BG x MK 9%.91 90.00 85.28 80456 4.33 10.20
8 W x BC 109.41 190.37 86.46  BO.56 18.44%  26454%

+ Better pocents *»Bignificont as 5% level.
Wi » White long, MK =MUKTAKDSHILPLD = Purple long Dutia
BG = Bonaras glant, PPL = Puss purple long.



There wae gignific nt increasc in muaber of leaves
producad in aix ouvt of the eight oroesses when the ¥1 was compared
with nid parental value. This increcsc ranged Lrom RC.85 in
ME = PLD %0 44.91 per cent in MK x BC. The two hybrids viz.
Th % MR and 86 x K shiowed increased number of leaves, but this
wag nos stetietically significant.

Thon the ocomparioon was bstween MM and ke bedber parental
wotn only three out of the eight hybrids showed thelr stoitistleal
miperlority, they being MK x Wh,IK xBG and WL % Bt. %he mescimum
inerrane of 37.24 per csnt wes recorded by #X x BG and ths
minicnn 18.44 40 WE x D0. Yo hybrids showed dezcremsesd nuaber of
desves. The wcan 8f parents ranged from B8C.56(2¢) Lo 127.33(FPL)
white in hheids She range wos Lyom 92.50(W5 x HK) to 134.25
{1 = 270,

IVLEPIPAT OF Po i

Data are prosent in feble VT,

3ix hybrids showed thelr superiorliy ssvaivissleally vith
reopiet 40 aprond of plants when the F1 vas compared with the
mid parental velue. $hils increase ranged from 15.238 per cest
in MK x PPL 4o 27.46 por cent in(WL x B6). The remaining two out
of she sight cerpuves also showed incrsase Llp swrend but nat stetie
stically significant.

When the conparison was bebuwsen ™ amna the better parental

peas only two hybeids wape found to be significans, they being
ME % PLD with 14,44 per cent and WL x BC with 26,07 per cent

erLas.
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PABLTL VI
Mean spresd of plunis (in cm)
Parents .nd aybride

Mean Increase or decroave

Mean of in{?t) of 1 over.
g1, Crossen
Yo ¥ Hetder Parvents Inferior Better Parenial
® marent parent parent  nedn
1 wn x px 112.99 100,45 96,04 91,63 12.42  17.64*
+
2 PLUR BE 100.66 95,16 94.46  93.77 577 6456
-
FIE x WL 113%.83 100.45 86,04 91,63 135,33 1747#
A% % BG 112483 100,45  97.11 93,77 12032 16.18%
G ¥PIh 119.00 100,45  97.81 95,16 14.48%  17.57%
6.7k xpox, 109,57 100,45 95,05  89.66 9.89  15.,28%
b
Te3G K 103445 100445 97,11 9%,77 2.98 6453
8,9 WG 118,16 93.77 92,70 91.63 26.01%  27.46%
4+ RBatter parents #3igniflcans at 5% lovel

WL = White long, MR = Muicakeshl,PLD = Purple long Dubia.
BE = Haneras glons, PPL = Puse purple loage

Phe neab sorssd among varcnts ranged from 89,66

o in PPL b0 100.45 in VE.

Vo BT OW L0 TTIIMG AN HLUUBYNL O FLOVTRS PLOINCTD

a) Mne of floveringie Table VIT
Seven ont of the vipht crosses studicd wers found
to have a {flowverins duration esrliecr than the m1d parental valua,

This earlines= ranged from 1.15(M% xPPL) to 6.98 days in lIK x BG.
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Mean rumber of days from sowing of flowering
of perento and hybrids

/EpLTqV

Mean increcse or dee

S1. s erease of(in%h) 1
fio. Crosses Mean of over )

M Betisr papents Inferior Detler Parental
parent parent parent 8628

1w x B TA00 T6.30  78.34 80439 ~3.15  «5.92
o FIDx BE  T5.85 T6.78 79,00 81,25  «1.18 3,96
3o MKX WL 7337 76430 78.34 80,30 3.8  ~6.34
4. THx BG 71,78 76,30 TB.T6  61.23 6.57  ~B.86
Be HPID  T1.63 76430 76,54  T6.78  =6.06  =6,42
6T XPTL 68493 64,53 T0.48  T6.30  48.81 <1463
7. BOx MK B1.92 76,30 T8.76  81.23 46,31  +2.89
8o i MG T5.67 80039 80,81  81.23 ~5.86 6,36

+ Better parents.

WL = White long, MU = Muktokeshl,?Th = Purple long Mutia
BC = Banaras glant, PPL = Pusa purple longe

Then she Tlowerine duration of the sarly parent was compared with
that of ¥ oix out of vhe elght erosses were found earller and

thie ofhner WTWo Crogses wore lLatere

Phe flovering duration asmong parentn ranged from
64,5%3(BPTL) t0 81.23(BC¢) days. The range among hybrids was 68.93(MK)
x P75 to 81.12(B6 x MK) days.

b) Bumber of flowers producud
1) Table numberse Table VIII.
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TABL VI TL
Hean muber(Poial) of flowers of
prronte and hybrids

Hemn inercase or de-

S1i. Crosaes Moan of croase {(ind)iM over
Hoe
™ Betler Pavents Inferior pegter Parental
parent varent narcnt  mean

1 +WL x MK 29,65 3%99 28.86 21,773 =1 Te85% 2,73

2 PLD x EG 27.24 20,83 22,01 14.19 - 83,65 23,76

5 MK x WL 31-57 35099 28-86 21.73 “12072 9039

4 MR x BE  31.38 21,75 17.96  14.19 44.2T% T4 T1*

§ MK TP 32.25 29,85 25,78 27.75 B.11  25,09%

6 MK xBEL 58466 7941 50,59 21.73  =26.2T* 14.91%

s
7 BG % MK 15.88 21.73 17.96 14.19 w283 34%=13, 24
8 UL xme 42.33%3  35.09 25,09 14.19 24,00% 68,724

+ Batzer vnrenta #Slgnificant at 5% level

W = White long, MK = Muktakeshi,PLD = Puprple loag Tutts
B¢ = Banaras plant, PIh = Pusa purple long.

Though scven out of the eight hybrids studieq produced

inere scd number of flovers ns compared to the narental mean, this
inerense wna found w6 be oignificont only in our. Yhe percentage
of inerenze wos found $6.91 in MK x PPL,25.09 in MK x PLD and
68.72 in WL x 3G, the maxlwun of T4.T1 being recorded by she hybrid
MK x HG. One of the hybrids showed o alight decresse in the number
of flowers produczd but not found to he significant.

Only one hybrid, HK x BG ehowed significent inerecse

when the better porental nean was taken for coaparison. I'lve
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hybrids showed significant decrease in flower number. This
decrease ranged from 17.85 per cent in(WL x MK) to 28.35 per cent
in(B& x MK).

Among the five parental variecties the number of flowers
was found to be least in Banaras grant(14.19) and the maximum of
79.41 1n Pysa purple long. In she hybrids this value was found to
be least in BG x MK(15.58) and maximum in MK x PPL(58.66). lMost of

the hybrids were inlermediate between the parents with respect to

this character.
The three different kinds of flowers produced were noted
separately, the medium styled flowers were remarkably small in

number and hence they were not subjected %o statistical analysis.

2. Long styled flowers:~ Results are fmrmished in Table IX.

TABLE.IX

Mean number of long styled flowers
of parenys and hybrid

Mean increase or de-—

S1. Crosses Mean of crease of (in%)P1 over
No.
b ] Bette% Parents Inferior Bette Parental
parent paren mean

+
2 §LD x BG 15.85 17.45 13.64 9.83% -9.28 16.05
3 MK x wit 18.%3 14.85 13.48 12.08 23.43 35,98
4 fix x B¢ 15.88 12.08 10.95  9.85 31,45 45.21%
5 MK xPID 18.75 17.45 14.66 12.08 7. 44 27.89
6 MK vae'}:. 21.33 22,33 17.20 12,08 -4.52 24.01
T BG x MK 10.88 12,08 10.95 9.83 -6.95 ~0.65

-+
8 WL x BG 24.75 14.89 12,3%6 9.83% 66.,21* 100.25%
+Better parents #Significany at 5% level

WL = White long, MK = Muktakeshi, PLD = Purple long Dutta

BG = Banaras giant, PPL = Pusa purple long.
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Two crosses showed their superiority statisticuslly when

™M waz compared %o the mid parental value, the percentages lncreass
being 45.2(HK x B0) and 100.25(YL x BG). The other five, though
possesned higher values in number of long styled flowers, were

not statistically significant. Only one hybrid(3¢ x MK) showed

a deerease in the numboer of long styled flowers but this decrease

was alno not fouud to be signifiocant.

Only one out of the elght orosses showed ite
sipnifioancs when the better parental valus Wos damd for

conparigson. This incresse of 66.21 per cent was recorded in

the cross WL x BG.

The mean number of long styled flowers among parents

ond hybride ranged from 9.83% to 22.83 and 10.88 to 24475

respectively.
3) Short siyled flowsrss~ Data are prosented in Table X

Four out of the elght hybrids produced inereased
number of short styled flowcre and the yennining four decreased
nuarbar, when the hybrids were comparsd with the parental mean.

But only two in each group showed thelr superiority svetistically.
he number of short atyled flowers produced by hybride ranged from

2,39(BC x MK) %o 36.41(¥K x PPL). <he ranpge among parents was

observed to bo from 7.31 {BG)to 43.50(PrL).

When the better parental nmeon was token as a

eriterion for comparison only one hybrid produced increased purber o
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Hean number of short styled fLlovers
of parsnts and Mybride

Mean lncrcease or de

$1. Crosvea Yean of ereage of (in)F1
No. over i
hiu ] Better Parents Inferior Better Parental
parent parent parent mean
1 uhxux 3.96 14.70 12,78 10.36 “73.06% =69,01%
2 PDx D0 9.83 10,70 9,01 T.51 - 8,13 9,10
3 MK x WL'13.33 14,70  12.78  10.86 - 9,31 4430
4 "M x e 7.66  10.86 9,05  To3 “29,46  =15,35
5 MK xPLD T.87 10.86 10,78 10,70 ~27453  =27.00
6 “ME xPPL 36.41  43.50  27.18  10.86 ~16430%  34,00%
7 36 x K" 2,39 10.86 9,05 731 =TTe53%  =T3459¢
8 WL x BG 17.66  14.77T  11.01 7.5 20413 64.00%
+ Botter porents # Significant at 5% level

Wh = White long, M = Rukiaskeshl, PLD = Purple long Duttia
BG = Banaras glant, PPL = Pusa purple long.

ghort stylas {loweers, but $his increase was not found to he

atatistically significant. Though all the remaining hybrids

nroduced lesesr pumber of short atyled flowers, thin decroose was
found %o bHe significant only in three; +they being MK =PPL(16.3

por cent)y WL x ME(73.06 per cent) and NG x IK(T7.53 per cent).

VI.HUMOER OF FRUICS.

Data relating $o the mean nunber of frults are given in
Table XI.

The hybrids MX x PPL(19.00 per cent) MK x VL(47.77 per cent)
ME x 36(77.18 per ccnt) and WL x BG(128.08 per cent) showed



Figies Bar diagram shoving nean

nunber of frurts of elght
hybrids and reswective
rarentse
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DADTY, "o X7
Bong by of fruite(fotal)
parasts amt hybrids

Mean LRCryaRg, 0P GE-

S1s Cenugss Mean of oronae o%fing)m S¥er
"I,

M Betier peron%s Inferioy Betser ‘vagemal

pasens parend parent [eon

3 g?é XM 6.07 8,45 6,735 4.%0 28,16 =he69
2 T RG  9.28 41,70 T.47 Ge24 w21.10% 23443
3 uE x W Dedi BudS 637 4030 1136 4T.T7*
4 W x e 6,65 Ae30 3TT D24 WGa 38R TTe 18
§ ME KERD  7e33 110 8400 4430 ~37.00 w8437
6 & ZFTL 14415 19,50 $1.90 4430 2T 3T 19.00%
7 ¢ x g 373 4230 3TT 524 13,85 1,06
g UL %0 1530 fed% 5488 FeP4 57,667  128.08%
+ Belder parenss spdgnificant at §9% level

W = Jdhlde long, NE = Multsalteshi, PID = Purple long fubtc
g = Degsven weaby 2040 s Poan purnle long

gipgniflonnd inoreass in nwbsy of frulis produced when the mid
=arestal value was Seisy for compasison. The hrbrid P10 x 26 shough

ghoved 73 ineracns 07 2%.449 per cend falled o comeg o the level
ol olspificoncue

Pher vos hetisr paventnl asen wow Soken for comuarlson
sty ftwe hybride wers Yound %o be supeplor, Shese bybride vise
HE x BE 2ad YL ok BE showed s inersene of 99.34 per cont and
57.66 per vent rogpoetively over the pean ol tha betiocy parent

Tn four bybrido decrsus: was found 40 be signisicant.



Tigebia Boy divwr.m showing nean welght
of fruiss nrotuced by 8ight

hybrids and respective parenta.
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The averags number of {rults produced by parents

vanged Lror J.24 to 19,50 while in bsbrids this valus ranged from
5073 {0 14-160

VILTHOUD OR yIeg

fZemults are furnlshed in Yable XIT

n

PANT R XIT
Mean woight of frulte(in kz)
of plants and hybrids

Mean incroise o
decrense of(ins

Wl. Grosoes Maan of 1 over
Ho. M Better Parents Inferilor Betteor Porental
pacent parent parent nean

1 WL xME 133 1.01 0,99 0.97 31,68  34.33
2 WD x BE 1.61 0,99 0.82 0.77 62.62¢  88.00%
3, MK x Th 1.84  1.01 0.99 0.97 82,17 65.88%
4 M x Fe  1.96  0.99 0.96 0497 98.00% 100.00%
5 MK xFTD  1.48 0,97 0.87 0.77 H2.5T%  TOL11%
6 X xprh, 1.4 1.00 0,98 0.97 B4.00%  B64T3%
7 iia % MK .26 0.99 0.98 0.97 25,25 26,55
& Lox D 1450 0.99 1.00 0.99 51451%  50,00%
+ Bettey purents *3ignificant at 5.5 level

WL = White lofg, MK = Wuktakeshi, PLD = Purple long butia
BE = Bansras glant, F#% = Pusoe purple longs

With regard to weight of frults alx out of the

eight bybrids showed significunt inerease ovey the meamn of

parenis.



o
w3

Thie increase ranged Lron 50.00 per cent in WL x 3G to 100
pey cent in MK x BG. Two bybrids, though showed slight
inorease les26.5% per cent(BG x 1K) and 34,33 per cent in VL x MK
frlled o eonme &t the level of algnificance.

Wehn the better varental mesn was considered
211 the above crousser which showsd signiflcant ineruas. were
also Lound to ernibit thelyr supsriority statletically and tbhis
inereuse ranged from 51451 per cent(VL x BG) to 9B por cent
(MK x BG). lere also two hybrids viz.BC x MX and WL x “X though
showed gllght dacresne of 25,25 per cent and 31.68 pur cent
respeatively over the nean of the better parent this dad nod
come 10 the level of gtutisiical signaflcance.

It was noted herv thet nonc of the hybrlds
abudied was observed to heve values inferior to not only the
mean of the parents but algo o the bevter parental meapngwhich

is a clenyr cane of positlve evidence of haterosis.

In hybrids the nean weirght ranged fron
124 g™t x ) 10 1.96 kp(MK x BE) per plant wnlle in

surents this runse was from 0.79 kg(BG) o 1,071 kg in Ve

VITZLIENCHT AN QR OR &S

a)lenrsh of fruites- Lable XIII

3ix hybrids showed their superlocity with

regpeet to length of fruids, when vhe parental mean wae

considered. This increans ranged from 11.32 per cent(MK xPLD)to

t
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42,00 pes cent(in PLD x B6). Two hybride showed & sligh
deosense in lensth of Lfriito bud this decrense wag noi found
to be sissificeni.

DARL WA TLT

Yiean dength of fruits(in ca)of
parents and hybrids

Meas incroage or
decreane off lod)™

?1.0?034&5 lean of over
o ' Better Paremes Snferior Bewter Parental
pacenh parvant PArent pean
1% oo 23074 18443 18,42 18,41 20.51%  28.E8*
2 Tk U6 20.80  25.44 21,00 18,56  2T.13¢  42.00%
37wk 21.45 15,43 18,42 1B.41  16.38%  16.44%
4VE -,«525 16,95 18,56 18,58  18.41  =B.67  «0.42
B MK xPTD 03429 23.44 20,02 18441  =5.08 19.32%
6 MK ZEVL 23,86 D3.08 20074 18.41 3,66 15.13%
THE X ME 21,43 18,56 18.48  18.41  15.84% 16,28
8% x B 17.21 18,68 18,49 18,43 T.52 6002
4 Betder papents #Jpnificant 8t 90 lavel

o @ “ntie lonn, 1T = Hukiakeshiy PLTD = Purplo long Tuitae
WG = Bamaeres glant, PPL = Pung purple long.

Then +he betser parental moon was considerad
glx oul of th. eight hybrids were found %o have Lichee valuen
bws only four out of the aix crosses showed tholr svpe. rorily
siatislienllye In swarior hybrids she lnorcase racorded was
15.64 M BR 2 11Xy 16.78 wn K x WLy 27,13 in PLD x 36 and 283.817

an Wa R WEe Uwo hybrilds ohowed a 5lighi decrasve la lengbh of




frusibs which was not found o he significoant.

In hybrids the range was yreco.ded t0 be
from 16.95 cn(MX x BC) 4o 29,80(PLD x BG), while in par.ats

it was fron 18.41 en(MK) o 2%.44 en{LD).

b)Cirth of fruitos- fable XIV ’

CANT L XTIV

Hean girvh of Zruite(in cn) of
parencs and hybrids

Mean inereqsc or

51, Grosr~es Mean of daerease of(107%)F1
bo. Qvers
#1 Betier Parents Tnforior DBetter Parental
PALCRLE parent parciit mean
10 x ¥E P0.65 24,37 21,52 18.67 =15.26%  =4,04
£
2 PubDx BO 22414 30,48 2171 12.9% "21.36 1,98

3 ffe WL 22,97 2437 21,53 18,67 - 5,74 673
Wik 56 20,74 B0.58  27.42 2837 - 2442 8.46

4

5 Wieorm 13492 24,37 18,66 12.95 42,92 ~25,40%
EA

6 MKKP‘DL 15~26 24- 37 19- 67 14~ 9? "4‘5059 ‘321 58*

7 wewrr  2TJTE  30.48 24,57 18,67  « 2,23 13.64%

B vimhe 2178 30.48 24,57  18.67 - 8,85  13.06

+Better parents #*Bignificans at 5% level

Wi = Thite long, MK = Muktakeshi,PLD =Purple long Iutia.
BG = Banares glaat, 2rh = Pusa purple long.
With reepect to thie character ouly two out of

the bybride shoved gignifleant wucrense over the mean of palenis.

Yhe hybelds ¥ x B0 and BG % K recorded 13.06 per canit bnd 13.64

1y cent increase resveotlvely over the mean of parents.
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The hybrids PLD x 3G, MK x VL and MK x BG though recorded

increase over the mean of narents failed to coms to the level
ol signifieance. Three hybrids chowed decrcuse, but only in
0 vize M¥ x PID{24.4 per cent) and MK x PPL(32.58 per cent)
this decrcase wap found %o be salgnificant,

When the betier parental mean was considered
none of them showed mignificant inerease, though in oune hybrid

10.{BG = MK 2.23% per cent) there was a slisht incrcase over the
better perent. Ueven hybrids showsd dscrease in girth of Lruits,
but only in *“wo this decrease wao found to be significant, the

hybalde being Wh x ¥2(150,20 per cent) and PLD x BG{27.36 per cent)e

IX. HUMBLe AHD WETGHE OF STHDS.

a)liinmber of mecdsie

1)In erossed fmits:i- Table V.

When artificial erossing wao ef{ected, out of
the eifht crosges % showed an increase in nunber of seode per frult
ay conparcd to the mean of parentse This incrsase wes meximum
in the orgosed Lruit M x 2LD(87.1% ner cent) followsd by BG x MK
{40.85 per cent) nnd MK x PPL{25.31 per cent). In five crosses
the nurber of seeds was found to be lese thun the paresntal meon.
Thig value ranged from 16.75 per cent in MK x BG 0 78.58 in

WL x BG.

When the betiter parental nean was considered

the “bove mentloned ihres hybrids showed thelr superiority in this

oags nlod.
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Nean mumber of seeds in erom;ed AT
frulte and their selfed ones

Mean inar Er of d.(‘f'
erease of{ind) G

ﬁ%; nganmn _ ‘ean of overs
71 Better Parents Inferior Retter Parenisl
rarant parent parent mean

1 WL x g};c 860 2376 2103 1630 ~65.80 =59,10
2 TLD x B¢ 1080 2076 1360 703 ~46,37  =20.56
3 % ox wn 1822 2376 2103 1630 23,31 13,36
4 g‘fx x BOG 1828 2376 2196 2016 “23,04  =16.75
5 MK xm 2882 2376 1540 703 +21.29 487,13
6 for xprr 2861 2376 29835 2990 #2041 #25,31
7 Be x MR 3058 2376 2171 2016 +08,70  +40,85
8 W oxpE 421 2016 1925 1830 “79.11  «78.58

+letter narents

¥ o= White long, MR = Muktakeshl,PLD = Purcvle long Dutia
B = Panorss glent, PrL = Puss purple long

The mean number of aewds in cronced Zruliits
ranged Trom 421 in 4. x 2¢ bo 3058 in DG x ¥K, white in parents
$hin ranged feom TOB(WLD) o 2376 (MK).

11) In D1 Fouitas Table (VI

Pion aut of the pight hybrids showed incresse in
purber of sedds in ¥1 frults when the parental mean was consildored,
This inereass was 10,74 per cent in V7 2 MK 11.15 in UK x PPL,
30,81 per ceny in DG x MK, 42.72 ln MK x WL and 56 per cent in

Wi x 30G. Three hybrids showed decreascd mumber of seeds in thelr
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fruits. This decresse wag 28.44 per cent in MK x PLD,
29.80 peyr cent MK x BG ond 56.8 per cent in PLD x BG.

TANLREXVI

Hean nuober of secds in M fruits
and the parents.

Hean incrgase or de=

$1.Croasen Mean of erease of(in%)™M
¥o. over.

T OBSERY  arents Inferlor pever Parental
1 wnLxMk 1835 2316 1657.0 998 ~20,76  10.74
2 PID x W& 9% 3201 2162.0 1123 10,78 =56480
5 ukoxwrn 2365 2316 1657.0 998 + 241 42,72
4 vrxpe 1936 3201 2758.5 2316 “39,51  =28,30
5 WK xVID 1250 2316 1719.5 1123 ~46,89  -28,43
6 P xpen, 2302 2316 2070.5 1825 - 0,60 411,15
7 B¢ xmx 3600 3201 2758.5 2316 +12,77  +30.87
8 WL x BG& 3201 320 2099.5 998 =71.10 456,00

+Betior paronts
Wl = Waite long, MK = Mulktakeshl, PLD =Puple long Dutt
B¢ = Benaras giant, PPL = Pusa purple longs
When the better parental mean was considersd only
wwo hybrlds showsd inereused seesd number white the resainlng six
bybride showed decraaved nucher of seeds.

In F1 €raitd the number of seede ranged from



925(UL % B) to 3610 in(®0 x 1K) while in parends it wes
only 998 in(*'L) and 3201 in(BG),

blleicht of seodsi-
1)Weinght of 500 seeds fron crossed Lruitsi~ Table XVII

ZADIELEVIY
Mena «eirhi(in gne) of 500 éeedm from orossed
frulte and gelfed frulte

Mean inecreass or

51.0r08799 Meaz of decrease of{ind)
¥, oveXs

M Tetver Parenss Tnferior Botser DParentval

parant parsnt prarent nean
1 Wrox s 2,77 2,40  2.33 2,27 13,33 16073
2 PID % }EG 2420 2.46 2.25 2.03 «10.49 -2422
3 M x W;H 2.30 2,40 2035 2.27 - 4,16 ~1.28
4 ¥X x BG 2,77 2.48 237 2.27 15425 16.87
5 MK x PED 2433 2,27 2,15 2,03 2,20  8.39
6 T x PPL 1.90  2.27  2.15  2.06 ~16.38 211,62
+*

7 BE X 3;1c+ 3.00 2.48 2.37 2.27 24.60 30439
8 WL o DG 5.08 2043 2;‘12 2940 24'59 26.99

+Better parenta.
L = Wnlte long, NH = Mukiakeobil,PLD = Purple long Dudta
BRE = Banareos giant, AL = Pusa purple Jong.

When the mean welecht of whe parents was conaldered,
five hybrids saowed inorsase in sesd weight. This lnere.se ranged

from 8.39 per cent{ME x PLD) to 3039 per cent(t x ¥X). The
dacrease ol rec.zded in three hybrids. The deerense rasged from

1.28 per cent{PLD x AG) o 11.62 per cens(MK x PPL).
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When the better parental mean was considered all the
nbove hybrids whioh showed inereass and dscrease in seud weighd
behaved alike. In 3he group where the sesd welghts is increesed
the ranpe way between 2.20 por cent (MK x PID) to 24.6 poer cent
{36 x ¥2). In the dacremsed group the range was from 4.16 per cant
(HZ x ¥5) to 16.%8 par cent(MK x PPL).  The mean wolght of crossed
sseds wae found %o be ranging in between 1.90 gns to 3.09 gns
while in the parents this range wos from 1.22 pas(PLb) to

1.49 gua(RG).

11) Yolsht of Y00 seeds from M frults: Table XVIIT

TARLEXVITI

Mean waipbt (in gma) of 500 seeds from
the fruit and froo the parents

Hean lncronss OF
decrsans of(ind)

Hean of
$1. Crooses san o F1 over.
Xo. ™M Better Parents Inferior Better Pareatal
parent parent parent mean

1 gm 2 UE 1.80 2.38 2.31 2.28 19,10 -17.74
2 7D x B 2.30 2445 2.33 2.22 - 612 - 1.28
3 ouy x Wh leud 235 22351 2.28 18430 -16.45
4 Kz Bg 2411 2.45 2436 2.28 ~13,87  =10.59
5 MK FID 1,93 2.28 2.24 2.21 -15.95 ~13.8%
ﬁ MK iﬂ’a a 1061 2.2& 2125 2023 *29.38 —28.44
7 m 4 33;@3’:{ 255 2,49 2.36 2.28 b 24206 + T7.27
B WhoxBE 2,28 2.45 2.40 2.35 - 612 - 5,00

+Better parsnts,
Wi, = Wiite long,NK =Muktakeshi,PLD =Purple long dutt
BG = Banaras glani,PPL = Pusa purple long.
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Out of the sight ¥ hybrids only one showed increased
peed welght over the mean of par-nis. This incrense was T.2 per
cent(BG x VME), ALlL the renzining hybride showed a decrecss in
seed welghts This decrsose ranged from 1.28 per cent(PLD xz DG)
0 28.44 per cent iu g x POL respectively.

When the better parsental nean was conglderud only
the hybrid B8 x VK showed a elight incrense of 3.26 per cente

In all %he oihere the welght wan found to be varring from 6,12
per cent in PID x BG to R29.38 per cent in MR x PPL. %The velghd

of needs from P1 frulio was in bebwoen 1,61 gae(MK x PPL) to
2.53 ome(B6 x MK)e In parcnbs this rasge was from 2.21 gns(PrL)
1o 2.45 grnolin D6).

NGB InATTON G4 ACTTY

o)Sesds from crossed £rlbsie Table XIX

DABLY XIX
Uarmlnation g;rcenta T %f cerogoed seods
cLr parsnts

Meun Locroage
deoruass of?irV§P1

31 .0posnen Hean of overs
Ko "
¥4 Better vapents Inferior Bowber Yorental
parent parent parcnt mean

1 vy, qe 24000 18,00 15,00 12.00 33,33 60400
2 RPN xi 17,00 11.00 950 8,00 044 34 7589
% vy 22,00 18,00 15.00 12,00 1.1 46,66
4vk xEG 4400 18,00 14450 11,00 14d.44 203.44
5 1K XD 28,00 18.00 13,00 8,00 5555 115449
6 "X w};.g 48,00 21.00 19.50 18,00 125,57 14589
7 ug W 2B.00 18,00 1450 11.00 55.5% 03,10
g vt =m6 25,00 12.00 11,50 14.00 1084335 117.%9

+Batter parenta
w1, = Vhite long, MY =tukitakeshi,PLD =Purple long Dutita.

BG = Banaran glantyP}L. = Pusga purple lone.



The germination capacity of the hybrid seeds was

found to be superior to the corresponding parental lines.When
the mid parental value was considered all the hybrids showed
an increased germination percentage. The range of increase was
from 46.66 per cent(MK x WL) %o 203.44 per cent(MK x BG).

When the better parental mean was considered the
range was from 11.11 per cent(MK x WL) to 144.44 per cent in
(MK x BG).

In the hybrid seceds the germination per cent ranged
from 34 per cent{PLD x BG) to 96 per cent(MK x PPL) while in

parents this range was from 16 per cent(PLD) to 21 per cent{PPL).
b) Seeds from F1 fruits:- Table XX.

When the germination capacity of the P1 seeds were
tested, 6 out of 8 hybrids were found to be superior. Phe
inerease ranged from 36.84 per cent(PID x BG) to 163.83 per cent
in (MX x BG). Two hybrids showed a decrease in germination

percentage, the decrease being 20 per cent in elther case.

Vhoeu the better parental mean was considered
éll the six hybrids mentioned above showed their superiority
hére also. The remaining two hybrids showed a decrease

4in perceniage of germination. In the superior ones the range
s

, was from 30 per cent(PLD x BE&) to 123.06 per cent(MK x BG).
,//

The decrease was 23,07 in{WL x MX) and 15.% per cent(MK x WL).




TABLD.XX
Germination percentage of F1 seeds and
their parents

Mean increage 25‘
decrecase of(in%

S1. Crosses Mean of P1 over
o P Better Parents Inferior Better Parental
parent parent parent mean

1 WD x ME 10.00 13.00  12.50 12.00 -23,07 =20.00
2 prb x B¢ 13.00 10.00 9.50 9.00 13.00  36.84
5wk xwn 11.00 13.00 12,50 12,00 -15.38 ¢=20.00
4 M% x B&@ 29.00 13.00 11.00 9,00 123.06 163.6%
5 MK x PLD 18.00 13.00 11.50 10.00 38.46 66.52
6 WK x PPL 35.00 22.00  17.50 13.00 59,09  100.00
7 Be x MK 17.00 13.00  11.00 9.00 3077 54.54
8 WL x BE 16.00 12,00  10.50 9.00 33.35  52.37

+Better parents. i

]
WL = White long,MK =Muktakeshi,PLD = Purple long Dutta
BG = Banaras girant, PPL = Pusa purple long. \

/
In the hybrids the percentage of germination ranged from
H
20 per cent in VL X MK to 70 per cent in MK x PPL. While in

i
parents this range was from 10 per cent(PID) to 44 pen/ ga/int(PPL).
{
\

CYTOLOGICAL STUDIES:

\

$ \
//" |
The data relating to sterility of pol]]en{ ﬁfcams were

a)Studies on pollen sterilitys

found to be not significant. This showed that there v;rafs n"g
significant difference in sterility between parents aﬁq hyb‘rids.

b)Pollen measurement:i- Table XXI ‘Y \

Out of eight crosses studied, four zgrbri]dS\‘showed

significant differences in size of pollen when it was compard with
k 1

\

\

3

e




the parental mean., The increase in diameter ranged from 3.29
per cent to 6.75 per cent. The maximum diameter of pollen grains
was recorded by the hybrid WL x BG being 31.95 microns. Only

one hybrid showed a slight decrecase in dirameter.

TABLE, XXI

Mean dlameter of pollen grains
parents and hybrids

Mean increase oxr
decrease of(in%)P1

\ sl.crosses Mean of over.
0.
' F1  Better parents Inferior Better Parental
parent parent parent mean
-,L
1 WL x MX  28.37 29.37 28,96 28,56 ~3.40 +2.05
2 PID x BG" 28,69 30.87  29.63 28.40 ~7.06%  =3,10
5 MK x Wb 28.97 29.37 28,96 28.56 -1.36  +0.0%
4 wx x BE 28.73 30.87  29.71 28.56 ~6.93%  42,%0%
+
5 gx %*PLD 29,88 28.56 28.48 28.40 4,56% +44.91%
6 MK xPPL 29.49 28.56  28.44 28.33 3, 27* 3.6T*
7 3G x MK 29.24 30.87 29,71  28.52 5,27 4+1.58
8 WL x BG 31.95 30.87 30,12 29.37 3.46%  6.TT*
+Better parents *Significant at 5% level
WL = Yhite long, MK =Muktakeshi,PLD = Purple long Dutta.
B¢ = Banaras giant, PPL = Puga purple long.

When the better parental mean was considered lnerease

/was found to be significant in three hybrids. The valuss being

%3.27 per cent in MK x PPL, 3.46 per cent in WL x BG and 4.65 per

#

cent in MK x PLD. In the remaining five hybrids three hybrids
showed a8 significant decrease, the range being 5.27 per cent

(BG x MX) to T.06 per cent(PID x BG). The remalning iwo showed

decreaser. in pollen diameter but not up to the level of

statistical sigeiticance.
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In hybrids the mean diameter of pollen

gralne ronged from 28.37 microna(WL x MK) to 31.95 nicrons
{WL x BG)s In parents the value ranged from 28,33 microns
{¥7L) to 30.27 microns(Be).

¢) Studies on pollen mother cellsi=

2he haploid chromosome number as determined
from dilakinesis ond prometaphase wes n = 12, Bivalent
foymation was the rule, Normal 12/12 separasion aad normel
tetrad formation were nloo observeds The analysis variance
Table and critical differences for various character has

given in Table I to XIII.

ovooo0




DISCUSSION



DIACUSHION

Phe results of observation from the {iret generstion

hybrids and thelr respective parciits have beon unalysed
fully =zné the results presented. Now it rensins to discuss
brilefly, cortain nasters bearing on the analysis and

interpertation of the duta as a whole, o as to draw valid
conclusions regarding the essential femtures of rwnifesiaivon

al Bebturosig.

Fror $he results of the present investigation it
ie pramarily noted thal the extent or degree of axnresslion
0f hederosis in brinjal varises with different parentsl e
combinntione., Thio 4ifferenee between the srosses oay,
perhaps, be due %o the different degreca of goneluic
diversity bebween the parents. Similar resulis ol varying
degreen of heterosis in respect of several characiturs
were also recorded by Kagal and Xi4a(1926), Kakizaki(1928,
20,31), Pal anu Singh(1986), Venkataranani(1946), 0dland
and Nell(1948), Choudhury and George(1961) and ¥ishra{1961).
Thus 4% nay be concluded thed different varieties respond

to the expresgazon of heterosis differently.

Vigour of bybrids can be exXvressed wn various ways.

It nay be towards an imerease in the gross size of lhe
plant or in stepving up the yisld or in any other

quantitative or qualitatlve ranner.



o
mfmh 62

le} ’ <
5 VELLAYAq,

74
\\iE:;TT‘” 3»

SIGL OF PRARE

Plant size is constiltuted mainly by the height,
the spread and the sunber of branches. Inersase ln
mumber of leaven will also bave sone effcet on the ultimute
aize of the vlant. In the present investigation none
of the hybrids showed a roduotion in plant heighd. Six
out of the eighit hybride siudled, were significanitly
muperior in plant height, when the nid parental value
woe canniderci. Thie nunber wes reducsd to throw when

tha 1 hybridn were coampared with the better parent.

vhe facts presented sbove are in conforniiy
with the reoults of oceveral workers in sgg plant. FNagal
and ¥K14a(1926), Tatesi(1927), Kakizaki(1930.31), rak
and Singh(1946), Venkataraneni(1946),Mishra(1961),
Ghoudbury end IMishra(1966) and others observed that among
the 71 bybride studied the inecrease wnnheight varied
considerably. According to Rajbhandary(1960) the height
of ths F1 hybrids were within %he range of parenial
limite,.

Fumber of branches is an inporitant econonic
charaoter, ¥roduction of more number of branches nay
rosuld in an inoreased ascops for flower production which
will wliieetsly end ln increased number of fruits, Thug
inereased number of branches iadireetly helps in increasin

tae yield. In the presdent study e general trend for
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incresse in yield with inerease in number of branches

wes observed. BSimilar results were obtoined by Nogel
and ¥14n(1926), Xakizaki(1930-31), Pal and Singh(1946),
Venlmtora ani1946), Mishra(1961), dajbhacdary(1966)
and Choudbury and Mishra(1966).

In the cane of nunber of leaves wll the
hybrido gtudied sxcecded the mid ocarental value and this
merease wne statistieally significant only in pix out of
aipht.

Phig agrees with the findings of Balya(1918)
and Venkzisrecani{1946). Increace in the number nf leaves
will result in ap incrsased quentity o¢ cerbohydrate
grnibesined in the plant syetem, through the indwnslifled

ohotoornthetic activity whieh will have an ultinate
¢lffect on increascd welght of frults. Thus increese in
nupber of leaves has an indirect besring on the toval
vield, « comparison of whe number of leaves proouced
with %he Sotal yield obtained in thls study reveals a
renerel trend in this line.

gpread of wvlant e an inportant
morphological character which follows some what simler

ireand as in the ocase of helght. Bignificant inereuss in
sprend 18 observed in oix out of wight erosses studled.
A elose examlnstion of the parental tyves revesled that
some of them were tall and less svreading(FLD) while
othors were dwarf snd more spreading(fPL), but among the

M hybrids most of then showed incrensed swread altoough

some werey 8l internediate nalure too.
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#his 18 in sgreenent with the Lindings of earlier
workers like ¥acai and Xida(1926), Kakizaki(1930-31),Pal and
Singh(1946), Vishra{1961) and Choudbhwry and Hishra{1966).
Thousn the percentage of incrensc yacisd considerably in
their studlies ihis may be presunably due o the frel ghat
the above authors nade their siudies in different oelected
tynes nateriald under differaent environmentsl conditions.

YINLD gpmesyoy

Yield in brinjal denends upon the number of
fertile flowers produced per plant, number of fruiis net,
wedghs of individual fruit and its size consiiiuted by
lepgth and girth. Yrom the point of view of cconpmic
cultivation for cullsary purpose, earliness and number uud

welght of fruis ere also ilupordant fuctors,

Depending upon the length of style dif{ferent
authors classlfied flowers of brinjal into various categorico.
In the present stady three difforent types of flowers were
raeornined vizg long otyled, medium siyled and short siyled.
Uf the thres only long apd nodium styled Llowsrs are fortile
and eapable ol bearing fruits., Seven out of eight F1 hybrids
in the prement invertigation werc found %o produce more
nunber of Tlowers wlth a greater proportlon of lon and
medium styled flouer. This observation agroen with that

of Mighratli951) snd Choudhury znd Mishra(1966). This

increaged number of flowers produced will fzellitate more
wmbor of fruit production wmieh iz the moni desiroble

attribute fron the economic polint of view.

The number of fruits produced per plant ws




well as thelr weight have direct relationship with yields
But opinion vary as to the comparative rolo of the above
two factors in incresasing the ultimate yield. According
%o Nagai an? T43a(1926), Pal and Singh(1946),Venkataranani(1946)
Hishra(1961), Rajkiolowr and Palgy(1964) and Choudhury and
Mighra{1966) 1t in the number of Lruits producoed that is
sreatly respvonsible for inereasing the totel yielde But
secording t6 Rejbhendary(1966) the incrsase in total yield
of the bybrids over the parents is brought sbout not only
by a pronounced increase in the number of frulte produced
per plant, but alzo by the improvement of sise and weight

of frults,.
The presant findinge sre also in egreenent in

with those of Rajbhandary. Five out of the eight hybride
atudied in the precent investigation showed en inereass
in the mambor of frulta produced per plant as conpardd to

the rid parental value.

In the case of weight of fruite all the hybride
exceeded the mid parental linits. Yo the case of length

of fruits oix out of elght hybrlds and in the case of gilrth
Tlve out of sisht purpased the nean of parenias

In the present study it was found that all the
thres factors iof oumber off fruite per plant, welght of
fruits, and olso size of individual fruite directly
eontributed in inerensing the total yleld of hybrids over
their purents.

Tor economic cultivation early maturing types
as profervetds In the present study seven out of sight

hybride proved to be early flowering as compared to the mean



of parents. Thie earliness in flowering duration varied

from 1 %0 7 deys. Thue the degree of hastening of flower
production in F1 hybride was observed to be widely differvent
in different orosses. This is in accordance with the

findings of Kakimeki(19%1), Sohmid1t(1935),Vunkataranani(1946),
Hishra(1961), Rajbhandarg(1966) and Choudhury and Mishra(1966).
This enrlinens 1n flowaring may perhpas be due to the

dominanes of early flowering nature over late floweriag.

In the utilization of heterocis on & commercial
seale the number of pecds per frult and thelr weight heve

to be consldered from two different angles.

ia the cass of croseed fruits the more the
nusber of pords per frult, the higher is the practical
utility, oinoe the crossed fruits are utilised for the
peoducdion of hybrid secds onlys But on the contrary,¥Ft
Iruits ars utilised for culinary purpose, where sesdlness
in nn undeniradble ahapacter. Iin the present study ous of
oight crosses studied ¥ orosses showed inoreased nunbor of
nesds in crossed fruits. This iporsase in number ranged
from 25.31 per cent o 87.13 per cent while in ¥4 Lruits
three hybrids were found to be having less seeds and the
range of decrease was from 28.44 per cent to 56,80 per cent.
Sinilar results have been obtained by Venknteraman$(1946) in

the cano of oroased frults,
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CYIOLOGICAL S1UDIEE

Though there was slight variation in percentage
of aterility of pollen grains anong the hybrids and parents
$his differsnce was not ssatistieally significant. %his is
in conformity with the results of Capinpin,lunds and
Ponco(1963) and Oszvald and Palgy(1964) who had reported
that there was no nignificant difference in aiterility betwesn
intervarictal hybrido.

Witz pegurd to alze of polien four out of

eight hybride s*wiled showed increase over the parental
mean. Thio agrees witn the results of Mlshra(1962).

Btudies of Melosis revecled no abnormalitien,
Palring wag observed %o be regular and normal 12/12

distribution at snaphase was observed. This has bsen reported
to be 80 even in cases of inter-spocific hybrids in Solanum
(Rabux Rao,1965).

Exploitation of hybrid vigour on a comuercial
acale involves extra expenditure for the production of hybrid
sewds. This can be a pracitleal proposition only in cases
where inerease in yiecld is capable of compensating the
extra expenditure on higher cost of hybrid sesds. In the

prasent study incrense in yield of hybrids wam in the orderx
off 50 to 100 per cent over the mid parcatal value and 51.51

par cent to 98 per cent over the better parental mean. 1t
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degerves nentlon that the hybrids in all the eight combinations
studied have produced hipher yleld than even thelr better
parants. This is sufflieisnt to compensate the extra

oxpenditure reoulred for producing hybrid seeds of brinjal.
The imoreass in yield obteinsd iz go high that this
rheromenon cen be exploited on a commercial scalea Iy 18
worsh mentloning hers that in some of the advanced countriass
1like Jaupan and U.S.A. & major portion of brinjal orop is
producsd through hybrid seeds and thls can be profitably

done in our country alsc.

00000000




SUMMARY



UMBARY

1]

The present investigation was carried out in the
Agricultural Botany division of the Agricultural College
and Research Institute, Veliayanl during the year 1966-1967.

A detalled study on the firat gencration hybrids of
eight crossen involving 5 parental varieties of brinjsl
viz. Mukitakeshi, ¥hite long, Pusa purple long, Purple long
Duttn, Banaras giant were made on 11 characters and the

following conclusions were drawn.

1. Helght of plante

Out of elght hybrids studisd six in comparison with

nid perental volus and three as compared to better parsntal
mean showed zipnificant ineresse in height.

2. Humber of brancheg.

When the nybrids were compared with the parental
mean 2 out of eipght showed thelr superloriiy statistically.

Whon the conparizon was with the better parental mean, only
one hybrid wao found to be superiore.
3. Hunber of leaves

8iz out of eight hybrids showed significant increane

when the nild perental value was considersd. This vas reduced
4o thre¢e when the hybrids were coupared with better parental

MoRKe
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4. Spresd of plants
Out of eight hybrids studied six in
comparison with the mid parental value and three as

conpared 0 bessar parental mean showed significant

increase in spread.

5. Line of fowerine and number of flowers produced

Of the eight hybride studied seven
rogiztersd a flowering duretion ecerlier than the mid

parental valus, and six sarlier than bthe eacly parent.

Hybrlds produced more number of flowers
an conpared to the mean of the parents and this incrense
wae found to be significant in seven out of eight

croases studled.

6. Number of fruits produced

The different crocses produced are

inerensed in nunber of frults per plant,. This inercasns

waa significant in five out of eight cases when the

comparison was made with the parental mean.

T laisht of £x:itaow

ALl the hybrids produced fruits of
incrensed welght thougk this incresse was Tound to be
aignificont over the better parental value and parental mean

only in aix out of eighi cases studled.
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8) Leneth and pirsh of frults

Six hybrids in cage of length of frults
and wwo in case of glrih showed thelr superiority as

commared to the parentel mean. In comparison with the
be bter parent four out of eight hybrids showed significant
incrcanss in length. No hybrids showed gigniflicant increase

in girth as compared 1o the better parwnt.

9) Number and weleht of seeds.

Seeds were more in crossed frults in three
out of sirht cases sludisds In the cage ol P1 Lruite five

out of elghi hybrids produced ilncreased pusber of seecds 2o

compared to the parentel neans

10} Carnination

Hybrid secds germinated carlier than their
raopeetive parents.

11. Sytolopicsl abudlies

a. Steriliiree
Hybride €id not differ from their
resn~ative porenio in aterility of polles grainsg.
be ¥ollen dianeters-
Tour hybrids as compared to mid parentel

voiue and dhree to the bBetter purent registered significant

ipersase in dlamster of pollen graing.
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ce YUplotia studisnse=

Yeloois was normal in all the eight
intervaristnl hybride studied.

tut of eight intervarietal hybrids studicd the
srogses WL x BG; MK x D03 MK X PPL showed clear positive

ovidence of heterosis in 10 out of 11 charncters studied.

00000000
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APPLIDIX
SELLnn

OAT LT
Agalyoin of variance Table for height

of planis

|
Source Se8. | D.F. Varianee F.Ratio
Fosal 7549.66 a7
Replication 257.00 1 257.00 5045
Treatnent 555805‘ 12 463,02 04 08%
Trrop 1734.0] 34 51.00

* Gipnificant at 5% level

CoDuor comparigon for height
of plante of hybrlds and
betisr varcnis.

1. iy

2.
3e
4.
5e
6.

T
8.

10
42
%40
1
%i2
g

11
T10

= 11,98 1e T1
= 12,57 2a '5_'2
= ?1.98 3. T‘5
= 11,59 4o Ty
= 12,57 5e TS
e 11,07 [ TG
= 11059 To Ty
] 11,}98 g, g

"

Gedofor comparison for
height of plent of
hybrids and mean 03 parent.

10437
11.18
10,90
10.76
11.08
11.92
10.78
11.18




FA‘L AL

Analynsis of varinnee table foxr punber of

| branches
Source SaS Dol Variance P.Ratio
Total 425,08 47
Raplication 54404 1 54,04 26,01
Trentuent 279(39 12 23.28 84020
Error 91465 54 2.70

®% Significant at 5',3 level.

CTeFor nunber of branches C.Dufor nunber of branches
produced narent(Better parent) produced between mean of
and hybrids. and hybrlde.

e @y & Mg = CeDe2.72 1 = (.De2.64

2. Tp & Tqp = 2.686 i’a = 2.58

B Wy & %10 s 2.72 Ty = 2450

be Ty &%y = 2.58 7y = 2.46

5. Tx & T2 = | 2,86 g = 2.58

6. T & ‘113 = 2425 T6 = 2,68

To %9 5Ty = 2.58 2 = 2.46

Be %y & Tqp = 2.2 8 = 2,52



Analysis of variance tuble of number of
. leaves produced

Source 8.5. Dele Varince F.ratio
Do uad 17535.62 a7
Replication  11404.02 1 114,02 13461%
Trectnens 13636.38 12 1136357 15.86%
Eyror Q?BB.ﬁZ 34 81.86

*Bippllicant at 69 lJval

Cellofor conparison bedtueen CeDefor vomparison between
bekter parental necan and parsntil rpean and hybrids.
hybrids.

1o 9 & 10 = 15,81 T, = 14441

2o bg & T2 1583 iy = 14421

30 I3 & T = 14.81 23 e 10.55

de 0y & +g = 14.21 24 = 13,50

Se Og & T2 = 15.83 iy = 14401

€e 6 & T3 = 18,27 Tg = 14032

7. 47 &1 = 1\4.21 9 = 15,50

w
8. *g & 190 = 14.89 Ty = 13.43
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RANRT T e TV
Apalysis of variance table for spread of planis

L

Source Sa8s DeFe Varinnce Feratio
Podal 7383851 47
Replication 996.45 1 996.45 11.%5%
Prontnent 3400.68 12 28%.39 3422%
Ypyor 2091.38 34 87,98
|
#Bignificant aw 9% level
AL T T S P 7 = 15,13
2. Tn & E12 = 16.48 '3.'2 = 14.81
3 T‘f & Tg =‘15%a55 Eﬂj = 14,28
de ¥y & vy = 14,53 Ty = 14415
Se %5 & Tg = 14.53 Ty = 14,50
6. % x P9 =14.53 %6 = 15.37
Te 97 & 70 u‘14-‘33 7 = 14.15
8. %8 &£ T1T =[15.13 g = 14.40
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Anglyaia of vasiance table for numbers of
flowers produced.

Sourece Sella Dele Variance F.ratio
Total 1M1275.30 | 47

Repllinotion 212,54 1 512434 3T.05%
Ypantnent 10202,63 12 857. 71 62.01%
Trror 470,33 | 34 13.63

# Significant at 5% level.

@.D.for seating she nunber of C.D.bewween nean of parents
flowers prodused by betler d hybrid
parente and hybrids, and Mybride.
1.2 &2%0 =6.18 % 1. T = 6.00
2. f2 & P2 = 6.55 | 2. 12 = 5.86
3. €3 & 70 = 8,18 ‘ 3. 93 = 5465
4‘. 'E# & Tq = 5-75 | 4- T4 = 5-59
5. 5 &£ T3 = 6.55 % I8 = 5,86
6. B6 & T3 = T.69 0 e T6 = 5.86
Te T7 & 99 = 5‘75 Te 7 = 5059
8, 48 & ™10 = 6,98 8, M =5MN



PABLE. VI

Analysia of variance Table for number of
long styled flowers.

Source S8 Ds¥, Vapriance F.pratio
Total 1214»L8 47
fgapncation 23445 1 23445 2,15
Rrentment 821,56 12 66446 6430
Epror %69.67 34 10.86

[
C.D. Loy gomparison between lon CuDefn : b
atrlad Llowers produced by meaﬁ }?amgté‘lcggggrgggn}wg}ggen
by uybrids mean. nean.
1. 91 & 10 u 5,42 1. T = 5,27
2. 2 & T42 o 5484 2, 2 = 5,13
3. 95 & Tio = 5442 3. T3 = 6,11
4, 74 &7y = 5,09 4, 4 = 4,92
5. 99 & $12 = 5484 5¢ @5 = 5.13
G, %6 & M3 = 6469 6. T6 s 5,35
Te & ©9 = 5409 Te 27 = 4495
8. %8 & 210 = 5.42 8 18 = 5,07
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Analysis of Qariance table for anumbsr of
short otyied f{lowers produced

Bource 5.0, D.7 Varisree Terstlo
Total 4490,54 47

Replleation G‘QV 1 6427 1.14
Trontnent 4298,54 12 558,21 65.6%
Bypror 185.75% 34 5446

* Sipnificant at 5% level
CuDefor cormavison bebween

store atyled fisvers
produced by SeSisr parentel
meen and hybrids.

1. 71 & 910 = 3.87
2. T2 B T2 = 6.06
3. %3 & TI0 = 3.87

4, T4 & M2 = £,06n
5. 5 & T2 = 6,06 |
6. 26 & ™3 = L4,T2

Te €7 & 212 = 6,06
8. M & 210 = 5,87 ‘

CaDefor oomparissh bobrobLn

narental meal and hybrad
m&aﬂ -

1.1 = 5.22
2.2 = 3.65
30 Ty e 3955

Wb = 5405
5. 25 = 3401
6,86 = .05
TeRT = 3465
8.78 = 3,75
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Apalysis of verlence table for total nunber
of frults wroduced

1
Source Sun of sq?are DeTs Veriance T.ratio
fotal, 911,03 47
Replication .68 1 5,68 2.28
Yrectnent 840, 46 12 70003 35-72*
Rrrox 66,89 34 1,06

|

% gignificant at 5% level

|
GeDefor comparinon betveen C.Dofor comcarizon between

hybrids and mean of bebter mean of hybrids and meen
naronts. . of narontde

.M & 410 = 1.98 T = 2433

2. 92 & T2 = 2,45 2 = 2,17

3,73 & MO = 1,98 5 = 2.1

4e B4 & T9 = 2,15 P4 = 2.09

5.5 & 112 =205 75 = 2,15

6. 06 & P15 = 2,84 % = 2,13

To 97 & T9 = 2,45 ©7 % 2,09

@

Ba I8 & TI0 = 1.98 8 2,12



LABLT, TX

Apalyeis of variarce table for weight of Zruits

Source FeBa Delo Variancs Feretio
Total Te 0723 | a7

Replication  0.7T017 1 0.7017 13.37*
Treatmen ¢ 544847 | 12 0.4571 BaT1%
Brror 1.7859 ' 34 040525

#* 3ignificont at 5% level
|

|
GDe.for comparison betwepn bybrid
and butber porenta. i

039 |

1. M & 710 =

2072 &1 =036
3. 03 & T10 = 0.39

4. T4 & T = 0,36

5. 05 & 19 = 0.35

6. %6 & T13 = 0.48

Te TF & T = 0430

8. 18 & T = 0.36 |

Codafor conparison between
nybrid ane msan of parents

01
T2
23
4
e
26
7
8

g o4 % u 8 &5 8

0.37
0.36
0.35
035
0e35
0.38

0.35
0.35
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SABLT WX
Apalysis of variance table for length of frulie

I

Sourca S.S.i Lo Fe Variance Toratio
|

Total 501.60 47

Repilication 0.02 1 Q.02

Treatment 429,54 12 35.T9 16,88%

Epror 72.b4 34 2.12

L

I
*gignificant at 5% 1e#el

G Lor comparison offleugth of GeDex0r comparison of length
f£ruityg belwscn buttur{narental of fruits betwesn mean of
mean and byhrids, parents and hybrids.
|
2T & PO = 2.39 1 = 2,3
P2 & 12 = 2,55 T2 = 2,53
4 &1 = 2.3i P4 = 2,19
% & T2 = 2.5? 5 = 237
%6 & T13 = 1, '; 26 = 2.37
7 & 11 = 2,% 7 = 2.19
8 & 211 = 2.33 P8 = 2,25




TABLT XL
Analysis of variance table for girth of fruite

Souvce Sl DePe  Varliance Feratio
Total 1622.68 47

Replicution 1. 18 1 10.18 252
Praatnent 1476.34 12 122.94 30 B0
Bryop " 137.16 34 4.03

# Significant et 5% level

Q.Deconparison Sor glrth of CeNefor comparicon jor glirth
fruits of hybrids and of fruite of hybrlds and mean
betier parenis. of parcnta.

i1 & 99 = 3,10 1 = 3.24

1o & M = 3.20 , 2 = 3.12

bk & 19 = 3,10 p 2% = %.04

T4 &7 1 = 3,20 74 = 3c04

25 & 19 = 3,10 5 = 3,10

76 & ™ = 3,90 % = 3.24

7 & ¢ = 3,20 T = 3.04

13 & = 3,20 78 = 3,04



AR, AXTE

Angdrois of variwnce Table for pollen

aterility
Source ok e DT Variance Peratio
Poted 205.84 47
Replicatlon .15 1 0.15
Troatnent 84463 12 T.0% 169 HeBe
Yrroy 121,06 54 3.56

NeBa =  HNot significant
J




PABLTXTIY
Amxlys'i.e; of variance Teble for size of pollen

Source SeBe DePe Variance Peratio
Total 62.91 47

Replication 0.08 1 0,08 0.20
Trentnent 49,51 12 4,12 10.56%
Error 13,32 34 0.59

% Significant at 5% level

e e SRS IR R
13 91 & M0 = 1,01 ™ = 1,03
2) T2 & ™1 = 1.03 12 = (a9H
3) 03 8010 = 1,01 i = 0,93
4) %4 & 11 = 1,03 24 5 095
5) 15 & 19 = 0.9 5 = (.95
5) 76 & 79 = 0.91 76 6 1.01
7) 7 & TV = 1,03 o7 = 0,93
a( 3 & 11 = 1,03 78 = 0,04
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Fi.g- 1

Mge 2

Fig. 3

PLATE. T

Photograph of the hybrid MK x WL
and the respeotive parents.

MK = ¥uktakeshl - Pemele parent
Wh = White long - Male parent

Photogreph of the nybrid WL x MK
and the respective parents.

Wh = White long « Pemale parent
MK = Muktakeshl - Mole parent

Photograph of the hybrid WL x BG
aend the reaspective parents.

WY = White long =~ Pemcle porent
BG = Banaras glont Mele parent
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Pig.1 Photograph of tue hybrid MK x PLD
and the respective parents.

MK = Muktakeshl <« Pemale parmet
PLD @ Purple long Dutta - Male pareat

¥ig.2 Photograph of the hybrid MK x BC
and the respective parente.
MK = Muktakeshi - PFemale parent
BG = Banaras giant - Male parent,

Pig.3 Photograph of the hybrid MK x PPL
and the respeotive parente.

M7 = Muktakeshi <« Female parent
PPL = Pusa purple long - Male parent






PLATE.IX

rig.1 Protograph of the hybrid BG x MK
and the reapective parmcnts.

BG = Banaras giant - Fanale parent
MK = Muktakeshi « Male parent

rig.2 Photograph of the hybrids PLD x BG
and the respeoctive parents.

PLD = Purple long Dutta « Pemale warent
BG = Banaras glant ~ Yule parmnt.






Mgi1- 1 Photograph of the orosaed fruite
of Banaras gient, '

Pigi- 2.  Photograph of the fruits of the
hybrid PLD 7 BG and their
respeotive parents,

PLD = Purple long Dusta
BG = Banaras giant

Pig 13 Photograph of M fruits of the
hydrid MK x WL and their respsotivo
parents.

MK = Muktakeshi
¥L = ¥Yhite long.
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Pigi- 1

PMgi1=2

Pig:~3

Photogrpah of the M Lruit of
the hybrid MK x PFX and the
respeotive parents.

MK = Muktakeshi
DY, « Pusa purple long.

Photograph of the fruit of
P hybrid Wk x MK and the
reapective parenta.

¥l = Yhite long
¥K = Muktakeshi

Photogrpah of Ft fruit of the hybrid
BG x NK amd the repseotive parents,

B8 = Banaras giant
MK = Muktakeabhi,
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PMgi- 1 Photograph of ¥1 fruit of the hybrid
MX x PLD and ths respeotive parente.

MY » Muktakeshi
PLD » Furple long dutta

Mgr=-2 Oolour photogrsphs of the ¥t fruit

602 the orowe(1)¥L x MK and their
respeotive parents(2)PLD xB0 and
thelr reepeotive parents.

Pigs-3 Colour photographe of the F1 fruit
of the oroas(1)MK x WL and thetr
reepeotive parents(2)BG x MX and
their renpeotive parents,



MK xPLD




