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THTRODUGTION

thilli {Zopsiem opls en important spico cvop
of Tndis, i m exotic one (Decendolle 1904) having
attained & grost dlverelty under Aonestication.

Thilli, otherwise Imoun a3 Yod penpor oy
gayenne poppey in other payts of the worid, s em
important condiment of everydsy use in Indisn home nad
forms an indlopensable snd comaon fmgm&im% in the 7
South Indien foods. I% is consumed im n variety of ways
and is used oither in the groen econdidion as & vegeteble
or in the dricd form o5 chilli powder. Chilli prepe-
robions sve nizo used as eounier lveitonts in lunbago,
neurnigin and rheunedie dloordors. "Z'E has & enymineniive

asotion and is usefvl iu wtomie dyspepsine

CTheme T This oxon wns i%a‘ismﬁu@eﬁ in India fyvonm
tropionl South Amerdes im the T7th eentury. OChillf
socupicn  the major eultivated avens of Andhrs Pradesh,
loharnshiva, é‘iyss;}ze and Hadraz. I Kerals this

impordant epice evop i3 gvown in 3200 heotaves.

Avout ninety species in the genus Cnpsicun

have been reporied so faw.  Chilll fwuit containg



exrbohydrates, proteins, hﬁz:ﬂ;s, Tibre, nineval aatier
end vitenins especially Vitsmin €. In ool fgpsicn is

. ome of the richcst sourccs of vitamin C (Ascorbic acid).

The ﬁmﬁmy of chilli i due 4o the ﬁ@%ﬁ@é principle
~ YCopanlein® which 1s mostly eontained in the slkin and
| zepbe of fruits. | |

| Like othey solanoceous orops eniili ip slao
not free Tron the clutches of the drendful disesse
mosaie, which often prevents the large seale el tive-
‘-g-m of this porancunt :@@i@g CY0OPDe 5@@&5&@&&#@ 0
&igemégzﬁ" %m*;e baén“ kmfgzy%ﬁ\ be o -heritable chavaoier

which is mostly under monogenic conbrol.

- The nyrieds of genetie varictions afé;ﬁ*ce&ﬁg
existing end being mwliiplied by nature have opened

yast vietns in combining desivoble ceonomic attvibubes.

Breaﬁ&‘éztg Por nubritionsdly »ich products in
& new hr@mh in Plent Breeding end is secuming unprece-
dentiod importence in nluost o1l cwops. Production of
protein rich ﬂem&is &*‘s the Indien Agriculiursl z%mezgmk
Institute is an olegant exmgie $0 this line of modern
rescnrch. .

In this investigation it wes obsevved thet
*Locnl B&a&; a mz-ie%g of Copoioun @ mﬁm rvocelved from
_‘i:i_ig Agrienitural College @nﬁ Resenwveh Inztitute, Coimbniore,



ém_,g ezzﬁa%& w:ﬁzh %!ze mmv%ﬁzﬁ: @eanémie a’%@ﬂ%ﬁ%g of

| z}%&iﬁ@ he@ng hz:sm'&, mospie realobanos, dong Life -
| @gfma zmé h::g&i m@m‘w@z m&mg f}f iﬂw @%afmﬁm& vﬂ'wi@u
éﬁi@:ﬁ l&sa ”h@i@ﬂ, ..nﬁm mng vea, fé?hm%a gm be wnd
%ﬁk@ﬁﬁ ﬁgek "?"ém %&“ﬁwmﬁi@gﬁﬁ qﬁéﬁiﬁic% bt they
x;mviﬁa on m@eﬁmﬁ sgﬁm%g for noeorbie miﬁ snd
morose. %‘@sw@w& ”&M iabter m&%ﬁsma have 1 iawger |
fmms ‘%‘ﬂﬁ' |

Ag L gw‘?s 0% the .'.%fzng %em breeding pEOogYnnNG,

o %mmf@:e "“*hc; meanie ywm‘amxm, prolific beaving.
gzz:amm mx& lémg liéf@ spun a:f ﬁz—z& lfzmal tﬁm@: voriely in
' @%;Emy &W@m vmmﬁ% ?:mgah zeawm 5 l'mgax’ fm@
s:&z@, %ziggﬁer &@mﬁ"ém %a m@“ m&ma& @mﬁeﬂ'&, %&ae
m.*azsﬁﬁ% iﬂ?&ﬁﬁgﬁ%ﬁ@ﬁ has ﬁé«m a&é&zﬁ'ﬁz  in @m )
m&mm al %@%@3}3 Iiivigl@m E&g}:ﬁ wl%aw;l ?&E&@g@ and
Rosesreh Institube. Yelleynnil The ?1= hybrids of £33 _
pconbinations of erosges: between the Logsl Biuc =nd the
#ﬁ%&i;ﬁ%&% ViZe Tusaien, Indien 3.@31@3 vod, Chineése glent
‘m@m@g WETS 'wzlﬁeé' mid the w&zﬁ&ﬁé coononie m@m—
L:&ﬁ :f%@i& zsamz%“%ig nozeie Eﬁ%ﬁlﬂ’%ﬁi@ﬁg ‘aseorblc neld,
m@mm, ond espesiein contont and oybology of these

&z@"@ ids were sindicd mnd compared with thoge of the
gﬁ@mﬁs in owder to trnce the cconcnic possibilities

of genetie variation.



 The work appasyz to be the fivst of its
kind and the remgi‘éss of the studies point fownsds The
poasibility of seleoting nosale resistent, wniritionally
riech ond high yiciding pepsicum ﬁzzz#:ie%;ies gombined with
ieng 1ife spans fvom the pegregating goaerntions of
backorosses.
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REVIEW OF LITERATURE

Historisns ngrec on the new W@;é}.sl az*igéhl of
Oppoicun. Dried pods recovered from buriei tombs in
Pern sre believed %o be move than 2000 years old
(snfford 1928). De Condolile (1886) eonciuded from lack
of reference to this genus in sncient lengunges that "no
t’;@sﬁ.m is indigenous %o %%zéﬁiﬁ worlid®,

‘Mhe centre of Aiversity of common cultivated
pepper, Sgpsicunm ganuwun iz Hexico, with w secondary
centre in Guatemals. CO. frutescens is widely distributed
thwoughout the tropierl rnd subtropicsl Amerdicss, both
in wim mmd enldivated forms, mnd was domesticated in
Central Americn. The other cultivated end wild fovms
slso have thelr owigin in Omdral end South fmevion end
the genus quite clearly is South imeriesn in ovigin.
(Bukesov 1930, Smith end Heiser 1957).

fhe Portugnese brought Copsicum o Indis
from Byozil prior Yo 1585.

fhe genus Copsloun is o neaber of the
Soisnncene or Nightshede fonily. IEadly taxonoale



. trestment of the genus, resulted in deceripiions of

neayly 100 supposedly zgood sggmﬁiés end bobanieosl varie
ties (Pingerhmth 1832, Irish 1898). Hodeyn taxonomisis
recognising %&e extent of genetle varisbility, have

' congolidated the cultivabed Cnpsicums in%o £ive species.

. gnnuum L., C.frutescens ., C.pendulun ¥i1ld.,
W R & P., wnd O ghinense meq. (Heiser and

| %z:z:m 'm&g Brwin 1949).

_ ‘fﬁm genus _gp_g_____ ig plsweﬁ slong w:g%h the
genern Solunun, ;‘?M’giﬂg m, gcl #n and Lygopersicon -

;_\__iaa the mﬁe Salmgw of the f%zly Saz.mzéz@me on e

bagis of %he mwm mm*:fag ﬁ% eqmz?. gtamens and

N ﬁx&@eﬁ&&r avm by *ﬁmm ('33533.

 Shew ami Xhan {%%‘9%) &e@ez-i'aea *&m genus
W L o h@ e:hrmg%w &,%a by mmm geﬁiﬁeﬁma@,
mﬁlﬁxw, m&iﬁm or %—3 %@g@‘&%&e@ e@gx m;zgmﬁa%g.
snbamme @33 mimz%e:m Q:W@s lobbed mueh sﬁm%er ‘%:hm
'&ﬁa i‘mﬁfa- eamllga mﬁfz@m ae;bes five, vs;?;m%a in. m&-v
s’tmena ﬁve, w&m@hm neny *%;'m base of %;he €0¥rolla,

m’tﬁe:m a_o% longer then the f;ilz@mn ae!ms@e longie

m&m@.ly OVEry 2 oxr mmizf 3 ﬁellea,, s%gl@ 1inesy and
stignn mﬁ»e&ym‘%m. '



De Candolle (1904) cited the faed that there
is no nepe Tor chillies in Semslkrit ead Chinese as an
wi@@ﬁm to point out thei the iélm*t was net known to
Asia 5111 Bodewn ®imes. |

The ﬁl&%ﬁﬁ@g&%ﬁﬂn of genus W waB
carried out by Roxbuvsh (1832), Hooker (1879), Irish
(1898) Prain (1902) and Shrivatseve (1916). In 1771
waen the binomisl systen wae ususlly ?Mli}p‘*‘e&g Hitter
enumerated ten species under Oppsicui.

| mnmms mmz*;%ﬁ& 2 species in his tgpecies

| pl&h'tém.im“" (ﬁ%) ~and 1 4n i&i&s E%ﬁfiéz% edition (1767)
enumerated *m@ a&ﬁi‘ﬂm@l oReS. E%ﬁéég end Sehultzes
a&@@a cighteon more speeies mm. e ”gg'za ams ?egt%ﬁhwlm"
(1819). Sméfme;* {1846) reeognised 10 species and
numerous mﬂeﬁiﬁs .8 oeeurying in Bmzzﬁl éiema, he
heving mmeé:l sa%n of the @éézi&s. | |

| Roxtbuxgh 518323 ﬁnmaﬂme& siz speeles as
ﬁawng in Indin bu'b %ﬁiu v xﬂa&med by ﬁm&«;m* {1879)
40 throee, ﬁa%akyg |

1 . Sk .
2 awi.ﬁ., . md

Both Iyish { 18987 . gn& Frﬁ~ﬂ (@agz} atated

_'ﬁa@%‘% only two 5}3@@’%@3 G pomuum and C. Damleseens ave




' found in Indim. The latter specles has peduncle in
palrs and is synonymous with Cppsicun pindmun of
. Roxburzh (1832) snd Heoker {1879) . &’agsim g and
[:R fm%esmné were a1eferentinted ‘ezzére, clenaly by Smith
md Helser {»1951'?) with the connon Mﬁv@%é péppey
being placed mder E. ,.@#m?a without verietsl  sub-
divisions. By curvent mlcs of botsnieal nomeneleture
the terminology g. pupuun L. is ineorrect (Shimners,
1956). | |

The gpeeies . gunuun is éivm@& into number
of verieties which inelude =11 %ké other fomns |
[+ W»t C._grospun ond C. gerssiforme of esriier
workerss

Different suthors have atiached different
szeggmé ot impaé‘%m@e to the mmmimlégimi chnrnctors on
which the tazonomicni @ivision of the genus were buseds
Genernlly the 333”@@ of the £yuld, zmél the nature of the
oalyx nre teken as the most relicble diffeventinting
chayacbers, | | |

 Show cnd Knen (1929) used the following

morphological eharceters to differentinte types and
species i’mﬁﬁ in Indin.

1. Humber of podicels in the axil

2. Flower colouny



3. ©Shepe of the fmild
4. HNatuwe of enlyx
S Shape of fvmnsverse @e@%iun of fruis
B ?osi%ion of the frult |
7. Colour of the fvuit
- 8, Size of the fmuit
9. Suvface of the fruit
0. 4ipex of the fruit
11, Flesh of the fruit

12, Mpburity
43. ol our of the folinge

14. Heig%r% ef the plant and

15 flﬁ‘ﬁ&m@‘&&* of the a%@ﬁs

G@s::. @g___ l«. was des cr:i‘be& ‘bg Beily ws
follows.

m'éa‘%ﬁ am.ch h’ﬁm@}%m? ond glubrous. L@gama

w.'?;e, mﬁi..iyé:ia €0 u&mw lenecolate, aimple mnd en%::%m.

Flowers white (z:m‘gie in seme vnrleties), pedd @em.eﬁ,
solitery, deeline, ealyz %em%s, somevhnt enlavging neoy
'%hf% base of frull, '@zamm% rotnie or neowly go, usvaliy
£i v@ z,sm;ea« stapens commonly five. nod elmm @mmivent, %
Bluigh mmgrs, opening ..,,mgg:imﬁmgﬁ.,yy ovary -3 eemea
but eclly ofbten multiplying under domesticntion; sityle
simple; shigna capitabe; frult o poé-like, indchiscont,
neny seeded berry with thick integuments, widely verdies
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in slze, shave and colour, pungent to *aste.

Dewolopment é‘f ﬁqwer ud in Copsie :éiem: .g.jmnwn

The developuent of ﬂawem bud in C. zanuum wes
siudied by Shew end Khan (1929) and Gopalawntnem (1933).
Both observed that the bud took ﬁm o t&..x'ee days Tor the
formation of pediesi, ﬁza eolyx remsined closed 4111
the .‘bm} attained £irth (lﬁya | In snother %two or three dnys
t:he corolln pushed out of eslyx end ook shout o week
for opening 6f the Slowern.

The relative position of anthers mmd saigaa
varded in the buds. In vf&h@- young buds both of *hem wez&e
ot the same he’i,gh‘? tut the siyle grew more rapidly them
the stomens. By ¢he time the flower opened the style
was found 1 %o 2 mm longer than the stamens. 4 Hewever
varying lengths of otyles were noted on the ssme pltm'*
}:;y Gopalernimen ( 1933),

The ps&&cﬁa were crect w 1&:’: the buds ware
yeung and ns the bude become old they bend; when the
flovers opoened they were completely inverted, In those
vardeties wilch had erect fimite however the bending
wag only ot the 4$ip end flower #w&:‘mefr} horizondnl; they
06k about & to 19 days to niimin ereet pose afier
fertilization,
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Shrivatsave (1916) working on chilliee in
Centrel Provinee sitnted that on clenr deya the .ﬂow&m
opened bedween 4 AN, m& T Al and opening prolonged
on cloudy  deys up to 9 AJdL. In n few cases they opened
‘88 enxly a3 1 Al end ns lute ne 12 Noon. -The percentage
of oross pollinntion varied from 2 4o 5

Brwin (1932) working in Iown stated thed the
Wzni@& ai mr&hasig :m chiilies tm.; compnrnbivaly shord
end in wost cases less then o full dsy. The flowers
mmvﬁ:mg $o0 him from his oue doy @bsemw’s;mﬁ, &?}eue&
.zrm 5. 15 Aeila %o 10 AcH
Shaw cnd Khen (1329) noted tin% chilii
' - flowers cpened ﬁmﬁim on wows end dewless :iwn then on.

cold ond dew Gnys.

During Novenber the flowews opened from T.30 Al
B0 ¢ DM, snd the perk was %ze%z@ma 8 ’f}aﬁ‘ and 0 A0,  The
enthers burst from about hgeii" en howr later to flower
opening to 4 P.il. The fiowews remained opening Tor
2 c;é 3 days uniike what | Shrivastevs (1916) deseribed
ie. cla-sing of the flowers in ‘ﬁt}m evening snd yeopening
on the next day, in Central Province. The fertilized
flower ook 2% monthe %o meture into »ipe fruis,
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Gopeloratnen (1933) working in Guntur ohserved
et enilli fleowers opencd oo ea“ly ng Z A.H, end contanneﬁ
“wupte 4 A, Tho majority opened before 6 A.M. He slaso
observed that on cloudy and dew days 4t was deleyed. The
dehilsecence of anthers was found 3o Lfollow flower opening.
The reooptivity of stigan and viepility of poilen grain
were found %o exbend updts 24 hoursz, The percentage of
setbing was observed %o De six. Percentnge of cross
pollination wns upho seven. The time tsken for the
fertilized flower to madture inte o rive fruit wing 44 to
17 dnysa.

QEOSSABIDITY STUDIES

A, In‘:_:sz;'g enexic

Wiwe gf nA (1998; t:omiueteﬁ intorgenerie
orosges involving soclanum ond cepsicum

(i) Covsicum gppnuum x S.melongens

A48 & ponum x S.intesrifolium

As different incomprtability mechunisms
opercte for the isclation of different genera, these

crosses weve mode possible only by hormonal trectments.

. In &11 *he onses the F’s were storile.
&wﬁ.shn*appa zm& @mmmveesmiézh (1064) attenpied one
“intergeneric ecross involving S.pseudoespsicun snd

C.onnuup but it wes not successiul.
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B, Interspegifie

Im:@régﬁeific hybridization of Czpsicun
have been reported to be tmmaﬁccéssm owing 46 wvnrious
incompatebllity sysitcms opernied smong slleles. Hnlhove
(1966) mnde posgible to overcome the incompainbility
between the two species of Cspsicum (C.pamuun end
S.pubescens) by the use of tetraploid foims of |

- S.pnnuun ns the femele parent.

Swiknranerayrne Pi2iei (1967) noticed signi-
ﬁr;mv@ cifference in yicld, plent height, mmber of
bronchesn, mmber of fruits per dndlvidunl plent,
gemmf*sé.ge of frait setting, weight of sceds per yod,
_end durntion of matuxity mmong the %en divevgens
varieties he studied for the seleotion indices foxr
yields o |

ingeli (1957) observed that hybrid peppers
were suited for early eropping both in glass houge mud
outdcors; being enrlier and more productive, move
resistant to disease and better ndepted to consumex
requirenents then the parentnl vm'ié%ea. |

| Hany inberceting phenomena were noticed by
Hriatov (1965) in the hybrzlﬂi‘zm?;iaul of sweet peppers.
Croseing without emssenlaiion proved difficull am
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pelf-pollinntion was approcisble, Pollen from freshly
dehisced anthéxa germinated more fyeely than that fyom
unapened enthers and the peroeniege of germination anad
fertilization was highest at 10 AM., The addibion of
other pollena like tomato and egg plant hnd no obvious
effect on germin&tiun and f@rtiliznﬁion. but tomnto
pollen incweasad ennlinama by 19.73 per cont and totel
31@1& hy 10451 per can%., @he high@st gerﬂina$ian

| percentage of. 34.1 wea obh mﬂneé when emaaaulwtion was
.earried out without allpying the petala and pollﬁn&ﬁien
wao perfbrmed 1mmediwte1y therenftcr, Repented
pollinaxion lnareaee& eﬁrlinaas and te%al yicld,

, @he influcnce ef pr@&uctivi%y faetora on
the to&al vield of the fru4, was rap@rte& by Botlnch
(196)). ‘The F1 raaults ah@waa *hau numbﬁr of frulta/
plan% and Lhe average wolght of f“&i@ were the most
1mportant fﬂctora ﬁat@vmining yielﬁ. Heteroai@ wos
moXe markeﬁ in the numb@v Qf frulta.

. Gikalo (1967) rp}_wr‘!;mi that best yield of
hybria secd obbnined whnn nellina&ion waa onryied out
dnmediately after emaacula%lon, though ne loes of
vinb¢lity cccuyred when dried pallen waa atsreﬁ fox

24 hours at 30-35%0



Hoterosis

Znight (1779) deseribed hybrid vigouw a8 @
-antural sequonce of eressing varleties of o sgcfwns.
NMendel (1866) obuerved hybrid vigour in nis pes ovosses.
Enot (1308), Swuil (1908, 1911) end Jones (1918, 1945)
have m’*}m‘%eﬁ snn&ri@ri?g of hybrids in eoyn. Odland
and Noll (1948) experinented with 16 hybrld %ygés '&éz&
ér&@w&eé that in evexy oase ‘%&a hybrids outyiclded their
regpective pmwsg besides being eaxlier, the percentuge
of inerease ranged fxom 11 %o 153. Tae mesn peveentage
of inerease oi‘ 22l the 16 E%gbrms over the mesn of all
the parents wos 62.1. They &1@9 observed that the two
porental lines wﬁ?;%h the lswest nenn gi’iel:.ﬁs were nble %o
eombine 0 produce hybrids of exzcellent productivity.
"~ Bawit Hao (1965) veported heterosis in cerinln choracters
like nunber of broiches, ﬁ%b@? of flowers, pereceninge
of fmit seb :em} nunber of frulte/plant in %Ef“?‘ﬁ‘iﬂ

m‘&eevs@e@:tm@ hybr:i% of solunum.

| | Trom o detailed siudy of P1 hybrids of

8 erosses involving 5 paventsdl varieties of %ﬁn:}gal}
Tiswenath (1967) veported hybrid vigour izi plant
height, number of brmnches, number of leaves. spread,
en¥liness, number of flowers, nunber of fruits, size
@3&&2 weight of fruits, welsizt snd number of seeds and

pollen dicneter.
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~ Based on interverietnl hybridization of
 Copaieun Popova ( 1965) observad '%21&'%; the :?1_ progenion
were intemmedicte between the povents and wmmifera in

. hebit aud fwuit form., Subsequent generstion showed much
variation,

Lippert gt oL ( 1966) reported & 2ish of genes
@aﬁmming the cherneters including quentitndive ones
ond discase reaslstonen. ﬁ‘gl hybrids had shown helerosis
for vigour and produetivity oveyr the mean velue of the

superior parents

Balye (1918) was probably the Pirst to repors
the mnaz‘:i@riﬁg of §'1 hybrids in height over their pavents,
b@s@ﬁ on his studies of a cvoss bﬁﬁmm a native ond 2
ﬁ’@"@i@ variety. s*i brinjale

Prl end Singh (1946) in their studies of six
erooaes of. br:m:}@i found é;hm all except two ovosses
showed inevense in height over the teiler pavent.

Mishen (1961) fﬁ@ﬁ et the hybrids were
invarinbly ouperior 4o hoth @g&m s excepd in o fow
oases chowing dntermedinte ;gim% helght.

Choudhary and Mishwea (1966) found that 11 oud
of 15 £,8 studied, showed en inerense in height of 15 dny
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014 seedlings.  Viawanathen (1967) has veported that
ont of eight hybrids am&ie@fi gix in comperison with mid
perantel value and threc as comparad $o betier pavental

meon showed signifiean® inevense in height.

. Haldinowski gt pt (1960) studied crossen
between Inbreds in maize and found that the £, surpassed
the taller parent in mean ha:igix% in s31 emsses:’. Hitrn
{1962) reported ~‘!;§zg% hybrid vigowr wes found to persist
in the crossez of winter varietien of riee with summer
varieties. Hemn height of £, In every case exceeded
that of the teller parent.

Numbey of -bz'm;t.:geg ‘ |

- Hagel and Kalda (1926) ond Eekizakl (1930-31)
had reporised hgr‘bx-id superiority with vespect to the
number of brenchea in brinjel hybrids. Pel end Singh
(1946) found en incrense in the number of bronches in
five cut of eigh{ hybrids, this increzzse ranging from
9' 'f;s 54 per cent over the betiter pavends. Mishrn (1961)
obaerved thet ¢ large number of hybrids of brinjsl
showed thelr mm@-m in avernge number of branches
. but one hybrid hed deevessed numbesr of bronehes when

coapnred %o both the porents.

Viswanathen (1967) has recorded that 2 out of
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8 combinations, in brinjsl, showed their superiority

o

elintistienlly over the parenisl meon,

Joshy ¢t ni (1258) in their studics in bhindi
have recorded thnt the hybrids in genernl wore, signifi-
eanily better then the pevents regarding the number of
braneches produced, the range of inerense being 1.2 fo
25.3 per cent. In eight cwosses the £48 were intex-
mediate, most of them having s tendency towards the
superior parent. Deecrcane in number of bronches eompaved
to the ini’e‘riaé porent wos recorded :3.:1 five hybrids,

Two out of nine hybrids of bhindi, studied by Remnon ond
Remu (1962) showed aimmificont inevease in number of

branchen.

Hathews (1966) in his studies in bhindi
hybrids has veported that with vespeet to mumber of
brenches, ‘the ineresse recorded in one cress in £, wes

net nointained in the later generntions,

Hunbex of lenves

Balye (1918) in his studies in brinjel found
that the f.*l hybrids profuced :aoré nunber of lenves than
the parents. The intermedicie nature of £1 hybrids as
eompared o the porents in regpect of mumber of lenves
wes recorded by Venkatawameni (1946).

Swarup and Pal (1966) in their studies
regryiing gene effect in caulilflowew, observed that the
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| E hybrids had higher mmhm.‘ of lenves ond larger leszf
Qi'&@a Thoy concluded that heterosis in lea? number
was mainly due %o dominenee while im lenf size i% was
ane to ndditive x dominemce gene effecta. Issec (1965)
in bhindi reported that ém ef 12 F.,ss atudied by him
none chowed their supewiorily with yespeet to numbex
of leaves. According to Hethews (1966) in bhindd,
hybrid vigour observed in I‘f‘.i wao not rebained in the

subsequent Py and Fs generations.

M&?ﬁ (1918) » Naged end Keddn (1926) end
'Ka‘}xim‘aﬂ (1930-31) have rocorded hybrid superiority in
voopeod oﬁ‘ spread of plents. Based on theiyr studies in
the mmii‘esm%ﬂ;m of hyhrm vigour in brinjel end
pitter gourd, Pal and Singh (1940, 41) rveported theb
the average vaiues of :f%‘g progenies were lower ‘than
thoase of the E‘v‘a end pevends in sl the pix CYOGSeSs
Venlkatareaend (1946) vecorded o maried incvence in L
hyhxjm so compuved %o pavrents with respeet to this |

chayraotey.

Onoudhary end Mishwve (1966) concluded thed
13 out of 15 ¥, hybrids weve significently cuperior
45 their vespective bebter perents in oprend slong and
aoross the rows, the maximm incvesse in spread being

33,63 per ceat and 25,61 per cent respectively over



20

their betiter paoranis.

Gopimony (1968) obinined hybx?:m:% which showed
43%1@_:';# superiority statisticnlly with respeet %o sam*ezaa
of plonts compared with the mean of hybmids and §m@n%
in brinjal.

.i:ima @:i’ ﬂw AN

_ ?M%mmm m@ameﬁ *&ha‘k ‘the F,g hybrids
of br:in;}al ﬁuwema 18 thgm mrziez' %ium the eardier
: mren’t. sueh ezarlﬁm% aﬁ i‘lwerﬁmg aﬁ' hy‘bri&s wan
gLao m@@ﬂ@& by Pri and Sﬁm}z (19&%8) and Mishwn (1961).

Amaz-ﬁing %0 E&é@h&imﬁm (1%&) siggnifmm‘%
@if%:@nee Wﬁﬁ m‘&imﬁ be‘%men hybrﬁ,as mﬁ porents In

'the ﬁm‘bw uf ﬁ%ﬁ fm&t S@%@iﬁg %0 ﬂ@wering. "

- @h«m@hﬂ'y end fishrn (‘!966) reeorded
in*emeaiwe nm;axm of’ F,‘ hs;bg*iﬁs with ma’gmé: $o

"i‘&war:mg durations.

| Sw,mp and Pud (1966) :@@y}i«rt@é thnt six
hybrids of egg plents showed slgnilicant éze%e?a.@is in
teyms of earliness over the better pareni, wherens one
cxhibited the same over the mm parend.

Mathews (19653 obzexved thnt lerger number
of ﬂowem were produced by Ri and F,i e:mm*ti@ms of
3 out of eight crosses over the mid pareniel veiues, in
vhindd, |
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 Bunber of fxults

Uensiderable incvease in the number of fruits -
. has been vecorded by Fegel and Xeide (1926) mnd Tetesi
(1927) in brinjel. Pol ond Singh (1940, 41) based on
theilyr studies on the amifestation of hybrid vigour in
brinjal ehd bitber gourd yeporbed an increase over boltier

- parent in 50 per cent of their crogses.

?wkﬁmzf@mmi {1540} veported internedinte
nature of F, hybrids (brinjel) the hybrid plents

. producing oight fyuits while the femsle ond nale parents
| ljpwcmemg ten cnd seven respectively. Mishea (1961)

. obbained E., plents having signifieantly higher number of

fyuits than thelr respective parents.

‘Semevov (1965) studied 60 hybrids of tomatoes
grown under vevied conditions. In oll cases the hybrid
, mmgmm& the s@mzmrﬁ in yield zmﬁ & nwzzber ¢f othey
ehm*zze%evs. The maax:l&mm iﬁ@l’ﬁ&a@ in yield were oflen
m%aee& in hy‘bmf:isa bebveen voricties &afi‘ar-m; in

a‘:i.g.gm smfl morphologzienl ﬁhgm%etevs.

Igsac (1965) ﬁ:ﬂ vhindi myer %ed that one
hybvm regmi:ere& o @iggn.lﬁmm% :inemase in the nunbery

of fmi*izs over the beticr porend.
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- begg ma Lippeﬁ (1966) cotinated the
genetie and environmental variebility in the inter-
varielal hybride of Capsicum. They found thet the
large portion of phenotypie vmﬁaﬁ&n was gonic. Hotie
m@.‘éi@n of genetie snd phenotyple eorrelntion coefficients
showed thet nunber of matuve ﬁ'mi%s. wes positively
@331*&1&3%@ “;*z:l‘%;h the dry weisht, yield ond the &é@?mge
fruit weighd was highly cozveleted with fruit length,
" width and enrtenold level.

Vigwennthan (1967) veported from the 8 crosses
he studied that there was en incrense in the number of
- fraits per plont and this incrense wee significant in
five out of eight coses vhen %hév conpayrison was ande
vith the porenitsl memm.

. Gopimony {1968) found that all the thvee ¥,
 hydrids of brinjal studied by him showed & sisnifieent
“incrense- in the number of fiuils produced per plant

- when eompared o thelr respeetive paveniel memns,

Betlach (1967) reported transgression in
fotel yicld in 7, progeny. Heterosis weo expressed ns
inevensed number of frits per plent nlone o» in
. interaction with an inevense in -the avornge weight of ¢
single fruit.



Poveeninge of fruit set
Reo. (1%3) mgmf%@ﬁ ‘tms%: nmmmgp of fmi%

seb :in %&i@ ﬁme atf A&l‘%@""aﬁ?ﬁﬁ&"‘i& :9,1 hvbwm:g t}f solanun

| wes greater them thet of ﬁwwm‘ts.' B@*lfa@h (1966} B
oboexved aversge fmlt sete of 39.’3‘ per cent end
| é?. 47 per eent in two hm-iﬁg aﬁ' Gggsimmg |

. Alpatev (1@6?3 shuerved '!.;ma% wh@a mmm@r
flon wns performed twe dnys after &mw@mwgmﬂg the
£, plents weve intemediate in maﬁ: ehmeﬁ;@mg poilie
ma%@zz 4 &aya saftm' e@@mﬁmion gave 31 2 per cont of

 plemis r@aeﬁm:ing *?;m n@mfm ym'ent wd 6 czwmtﬁ af ey

. gave 80.6 z;amen%. | ?@z.mmmm 2 dws a%f‘%:er ennconle
tion with pollen I:atamﬁ for 5 ,a%g:m zz:% 20-22"¢ in &
desiccator gﬁ'@'é 9‘?;‘3 per cent of plants rescubling the

seed pavent. Similnr devieiions were obzerved in the

Regai :ﬁ%ﬁ Kﬁi{?& Ci%ﬁ?s obdained 19 erosses
of %rm;m 3}1 %3 nll of whi %sh ﬁh@%é ‘&a éz&éré@e ovey
- pavental zzzegn by one %o ?@ per cezrt in ymma Most of
"E:he hybs'iﬁ% %@M@ﬁ noxre %ﬁfm *Eim hetter p@mﬁ%, the
average ,i%xmj: nse of 2ll %he hgbze‘i as be:mg 15 per cent.

Pel and Singh (1’94@,@; 42) in their studies in
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- 8ix erosses of brinjsl which was spread over two
BeRGoNS, Pound that in m:m@e% of wel ight of fyuits
during both the yenva o1l evosses execept one showed

en inervense upto 129.2 per cond,

¥hile studying different jopmienc verietien

of brinjal, Odland and Woll (1948) reported thnt the
hybrid exceeded the menn yield of perents, the renge of
~ inevense being 11 %0 153 per cent. Choudhswy and

ishen (1968} observed thed out 6 the £if%sen hybrids |
studied by them, ihiws seen ozhibited simifionnt ‘
inerense in #otel yield over theiy 'ése%‘i:ar perents.
Tiowanzthen (1967) concinded thet sixz out of eight
evcases siudied by %;im showed en Incrensed ;wg:agh%;
Gopimeny (1968) found thet only twe orosses RS = SI

end B x SI showed simifisont inerense éfi?&f@ﬁ.?s weight
per plante

ﬁkaemﬁsm of Hngal and XKide (1929)
v@%@eﬁ thet in every vase e cxosssn of drinjal
_showed en intewmedinte fruit shope. "

Bnsed on inderverictal hybridization of
‘Copsicun TPopova {1965) notieced thad the £y progenies

ware intermediste between The porents ond wifowm in
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hebit and fruit foxm. Subseguent genevation sh&w&é
mach verintion. Andvonicesu and E,%g@%msgzx (1%56) |
m*&iwé 'q“;hev‘s the fruit e«‘xwzﬁ%ﬁ@ﬂm éf s:‘i.sﬁ, sh@e
and sappeﬁmme :m G&ﬁfﬁi g *i.emi@& Yo be intemedinte
between those Qf %%m @@:@ﬁﬁm mﬂl heblt was Dound
%0 be &mﬁnmw. - .

&tha (1%@) stmdied six in%ews.vm‘i@%aﬁ.
e&m ases e)'ﬁ: 'bhi%l&l a&m& w@wﬁeﬁ *%hm w:wa msagm% 'E:a |
Iengih of “mmfa the 3‘1 and Eg ggerzemﬁma @f ema ‘
erons ?zsm_memﬁé_ %o the betien yam%nj?; » w%z‘.;‘m mother

eross regisiered an ineresse over the mid paventnl

val%ze.'

E@k:lza%ti {1931) reported that the P, sceds
ghowed mn incrense 4n weligh?d over ithe selfed zeads of
‘tae motiher parent, which was due %o the inmereese in size
of embryo by heteroasis. Incvense in nunmber of seceds
wis noded dn thres out i}i’ X gﬂ% erosses 3%&@@@ by
?ﬁ,awmam‘;hm {1%?3.

Enh@ﬁ‘&@ ac of @@~~-%Mﬁ§w

S In Solenun Eailey (1892) found that hybrids
between green shemned with vhite fruited varietics and
.“f’!&';?la stemmed cnd very dovk purple Traited parenis

had purple tinged stem end fruits were usually purple
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i with  1ighter npex.

‘zatebe ( 1936} reported tlmt pnrple plzmt

: calour of egg plant was dominant aver green of scarlet
. ‘egg plant, ‘

Emi‘!: shepe
- Patehe (1943) reyer'&:eﬁ ‘that in orosses

1

- belween romﬁ end long fruited egg plzmts the E" produced

? 'fzuﬁ.ts approxima‘ting to the geometric mean of the

~fmi‘!; of ‘the two pm-en'i:a.

. Khan emﬁ Rmzm (1953) eatimnted 5 paira of
genes %o be goveming '!:he fxeu:i:t shape in Solgnum

Genetie studﬁ.ea on fruit chmotera in

i M anpuum by Sekai (1937) revenled the following

1. ?m:lt wei@’e pex glmr!: is he'eem*&ic in gome
erosses bu'l: not in all.

2 me smnller num‘ber of fm:i.ts per plmr!; in &
eXroan is usually eomyletely aominma% and

3. h ‘Sman s:iae of fmi‘t is partially ﬁomimmt

In Qz_zggg___ !ﬂng.m (?95?) reported that the
minimnm number of genes econiyolling fruit weighi; is
52,24, frult length. is 0‘:‘19 aend fruls width is 9. 52,._
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Symder (1%’57) obisined the following remulis

roegurding the inheritonece of speed weight in tomato.

1. Seed weight is qumatltatively inherited

2. Lowyge nunber of factovs syre involved din the
expression of sced ‘weighﬁs- _

3. The effeect of these fnetors is BETERY ive, the
only effect of heterssis belng in oarly
flowering of the hybrid and not in total
vield. Smell seceds of nommnlly levge seecded

inbreds exhibited low gae:manmg@ of gexmmination.

Capsicun planis are not free from the cluiches
of the drendful discane of mosale which is assuming
geyious proportions and causing considerablic concern

. among the growers of thie parmmount splee crop.

. Tobpeeo mossic vivus snd cucumber mosnie
virag are the fwo :’im;paxf*’@*ﬁﬁ; mosaie ﬁise&sésa to which
sweet pepper is subjected to. Ajrolad (1939) reporied
that the disesse wes soil borne and the intensity is
f’wwme% by %‘i&ﬁﬁ@ﬁ changes of temperature ﬁu&*ﬁmr n: ,g;ix

ﬁmw @up&i@@%@n of n‘&%*@ggmﬁm mineral fertilizevrs

%mamieally 8% *&mn.@mm%m& end i‘reqizen‘k ﬁ.&*@igﬁi@n
| with cold water.
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Dplivera (1940) oboerved 2 viras disesses
in Copgicun and the swue was due %o tobneco moseic. virus
end cucumber mosaic vims. The syaploms were given as

fellows,

TeMe V. Slisht otunbing, & inrge nossic
paticrn on the leaves mmsapmieﬁ by & se:»:é.g%m pnoun® of

| mgos.lﬁy in severe eases *mé heavy reduetion in yield.

C?-.E%.TI Prosent o figlﬁ aemﬁﬁ@; fzs«z;@ee% the
lm'ma he:mgg abnoranlly novvow end poinging downwards,
m«m o profugion of ax&imﬁy buds; here also the
abacission of floral buds iavolves & drastic diminution
of cutput; one grower repording n decresse per plent
fTron 32@ 'im 20 or 25 geom of the dvied produet.

The node @f tranomisaion of LAV being
@ﬁsmes while inseets ave chiefly instmmmentel in the
@mws«y@we of cucumbey mosaie viras fyom disensed o
henithy plants. Inoculation experimenta gsve positive
resulias | | | |

Roque and Aducur (1941) narrated in dedail
the sympiomz of the discnse. A narked cleowing of
veins in younger lenves in nhout 10 %o 12 duys gi’wr
inoculntion followsd hy mobiling usmﬁiy ending in vein
banding. In addition lenves become wrinkled end plend
stunted espeeinlly if infected emxly., Fruit setbing
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will be reduced and the fyulss dhnt develop nre
wndersized, m@%ﬁ.«:ﬁ end badiy c.w%ar%@..

Zobale et s (1947) wveported thal the disense
waz not trsnsnitied by seel but roadily conveged fLyon
disensed to henlthy plemts by jwice incoulation,

W bers gem was the @m.y one of @-igh‘? insects %ested

%0 giva p@mihﬁ.e msu:ms m &r«msmmlm ez@éamm 53

Salmmy Q't@fj%} mnari;@{i ﬂm% infections
vwzz;?:h ﬁ'sﬁ%a? éimmﬁ the 12 = 14 l@zz,f 3'&‘:@@ and with
TelieVad (zaz:;:. V. during the & - 8§ leaf singe were the
most harmful, resuliing in the reduction of @vémge
nusbey of ﬁpe fruits, mad index numbew (ﬁv@émem

number x 1&3:@;%}1; of frull per plm%? gma totrd yields,

Eﬁve%iggmmng on popper mme%pﬁ for
mfaisamee xmacaz' ficla mﬂitimm %0 nntuvald infection
by vims 4l smgae was s‘%uﬁée@ by Bmm and Hicholikovn
(1965). T four yenrs repliented trinis with 10 pepper
mm@tiass, msmmwhle anpusl ﬁa@%ﬁvﬁm in vimg
iﬁf&@ i@n wan m $ad z‘i&pwﬁéﬁg e:m waathar eonditions
which é@%ammpé. the cecurrence of v@stm*s. Vimsg
mfmemﬂﬂ m;zg@é from 23.3 per cent %o 43.9 per ceat.
Both disenses (T.M.V. snd C.H.T) reduced #he number
znd edd 'iﬂ.e» fruita per nl*m%z, '%;he c;:‘s’.‘i‘e@‘?; of @.&i.#’.

being grenier ‘?ﬁhﬁm. thet of i, V.
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ﬁﬁﬁi&%ﬁﬂ;ﬁ@.ﬁi end Joshi (1965) fé};#ﬂz*%& that the
mosnic résisionce of Puri wed is due %o o single gene
which is linked with the gene eoniyoiling eveet frult
position, but independent of the loci governing leaf
@@3&7&*; petal colour and solour of immeiure snd mature
fredits. He could alse obzexve tha$ this resistonce was
dominent %o the susceptibility of W P 46 A,

Remalkrishnen, Zandsoweny mnd Thenkesony (1966)
éﬁffwém@%eﬁ five typos of reémetionz of the disence

- end  nEmerous ,w@i@% és were greuped necording %o the

u

reaction 4ype. . @@gmm miemﬁfm}m anf G,
were fommd to be inoune. |
ook (1966) obzerved thet the resisience 4o
potate disense was due %o o simple recessive gone.
Pl uden (1967) veported thed the degree of
infeotion nmong 13 varieties incoulsted with vavious
viruees veried ecnsiderably. | | |

: @Immmrd e@mmme Atg i *ﬁﬁk@&?ﬁeﬁ"ﬁ ey mmmme%
Ageorbie neld, Cepsniein ond sucyose conbent

c%gi, cum is one of the wieh a:m:mc:% of |
V&%@%m !3 or g@wrb:m neid ( Gg Kg Qg)a Asezw’ma acid
 wme fivet isolated by Gyowfii from peprike in Hungery
mxrz‘e ismza %0 be simﬁm‘ in chemiecnl and ontl scorbutic

pm;z;er%iea with that obtzined Trom sdrennl glenda.
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Bat many cultivated vzw‘.m*’siﬁ% possess ve:eg iﬁﬁsﬁe
quentity of this %s@n“ai@.}. vitemin,

Gyortfy (1949) weporsed thnt the inhm%mee
0f aseorble neid eontent appenred to be mﬁ%ﬁ.gmi@ with
the Ty meen value fxom crosses of Low end high velue
noavents eorresponding closely to the gge@mwi& payeninl
mean. Velues in the By w@m ais%ﬁmmé batween limits
of pareninl lines,
| ‘Schutt {1‘%5%} s%w ed the propovtion of
.smrbie z;s.e:iii in varlous paris o of the frmlt as well ns
at varying s‘&@.g@s of: riﬁﬁning. In %ﬁ em& green
G&nsxm m:dss the highest f;sm;@a z‘:u. ?%ﬁ:ﬂi"?} i neid |
wes found ot the tip of the fruit, and the lowest b the
__base. UMoximum eontent of ascorbic neid s found In
BRLRS red fmﬁ:& Af%er ﬁ‘%:m*mge at room tamperstuve
oxr in eeii}gggs meoxﬂme aodd emﬁsesﬁs sonetines showed
inevense upto 100 pey conte &s@@&bﬁé agiéaﬁszten% :m -
dvied frailts after nine uonihs storege was sinilor %o -
‘ghm: in freah tissue,.

Souty &mﬁ Andve {1965) dctermined the SUgRI,
acid end vitwuin ¢ contents of both green and ripe
fmits of 8 wardeties. Ihe vitmnin C, to%nd sugny ond
guerose contents, were hishost in the lenst neid fruita,

znd varletnl diflferencss in vidomin € @anwﬁa RETR
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confirmed. The $0%sl neldity incressed mnrkedly with

ripening in all onses.

Hristov et si (1965) found en incresse in dry
natter with grenter reduction in sugnrs. Higher
vitenin C conbent in tetraploid fruits were reporied by
Swaran Rempel (1965). | |

The auperiority of hybrids in higher sccorble
content wao reporied by Chyoboozek ot pl (1966).

Hrwin (1932), Willep snd Fineman (1937)
(quoted by Lippert, Snith and Bargh) reg@g?zﬁ,'aéﬂ the
aite of production of ocpesiein oo being in the
seerctoyy cells loeanted along %he ;:éla@mz* « Soil ond
clinatic conditlons ave abiributed to the vezying
 levels of pungency from diffevent places. |

Waen @lassificstion is based on pungens and
non pungent oriterds nly, irrespeotive of degvecs of
pungeney, segrogntion indicaie pumgeney of espsaiein
, resulting fm& the presense of o single dominsnd
Ag@xze_ﬁy‘{%*e@?&er 1911s Despende 1935, Beminh md Pillai
1935, Odiand 1948, Greenlonf 1952). Bremer {1962)
sstempited %o rolate iﬁegg:«:e&:a of pungency %o = three
- menber ailelic sevies dut exception to theoriticsl

reguldts were ovidont.
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Sievers snd Mic Intyve (1921) quoted by Pepd
- have shown thet na the fruit develops zm@ reaches |
| 'mm*:z%y the pungency wag nasked by the presence of
SugnT. |

| Webber (1911) and Despande (1937) quoted by
Pgul recorded that pungeney is ¢ heritable character,
ond they were sgreed thot 1% o s simple monogenie
chorseter doninant %o 33@%1*@333&5’&31@3-

Miller end Pinenmn (1933) guﬁms} by Peal
Wp@?‘g&:‘@ that non-pungeney wng &swmzmﬂ' OvVer DURZENCY,
in ‘she EE &_ﬁlmgh “the i,g, was pungen %, being intore |
nedinte bebween both pavents. They offered an
explenation thet under cnol conditions pumgency f£ails
%o develop in the heteorssyzous tyy@s, and non-pungeney

become deminani under such conditions.

e gxﬁpaﬁmﬁ of eopsnicin seorebing tissue
anid the cmount in the tissue were studied Sn 12
vnrietiss of wr-gsi A by Bnnonvisn and Thirmumaiechor
ﬂi 1966). Vmrdation was large end independent in '%h@ ‘i*w
conponenia. suggesting thai gane'fs ] a@n'&mi of the
- %otal eontent is polygenie. Investigntions on 15 varie-
~ ties have shown that sseorbie aoild and reducing susay
content inerensed with wipening (Michnn | 1966). Thae
inerensed nseorbie neld content elong with meturity
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wes 2ls0 rocorded by Butleevie (1967). Ehe gacﬂrbic
acld content of 5 bepper vardieties studied inerons d
upto il meturity. Fooits aotuxing in the ﬁutumn
contnined considerably move ascoxbié aeid then those
pieked in July/August. The vardebility in the
empsnicin content was atudied by Thirumalochew (1967).

Caedo mnd Kisgyorgy (1§677 reported thet in
varielty longum highor eontents of onpsaiein fended o
be assecinted with lower eontents of vsc&xh:e aoid
and vieé verat. Bu% he ocounld abaerve e eprrelation
between the mmownta of these eonstituents end eolouxing

metier,

Batdach (1967) 2ould novice no mariod
difference betwsen parents and Fglﬁrng&ny B3 regnvis
o the content of ascorbie #old, dvy matier md
totad sugny,

Gytolosy

Cytologicnl studies in the genus Cronicun
have been made by several workewn. Hostoff (1926)
deternined the chromesaae.nﬁmber of 4 varietics of
Capslcun symuum end reported six as gemetio nuanbey fop
the speeies. However this weg eontradicited by
Devilmorin wnd Sinonet (1927) Huskins and iacom: (1930)
Dixit (1931) mna Benerdd (1933) @l of whom reported
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twelve end fwenty four as gomelic and somatic numbers
respeotively. FPurther, Pal and Rananujan (1940)
eonfimmed thisg.

 Modosis

| Host of the workers found reguilny neiosis in
this genus. Dixiy (1931) reporting the detanils of
meiosls sinted that %“% @i?aa&ana of meiosis oceurred
in ropld succession belove mny m:i.l formation begmn
end fouy mﬁ@msayem ﬁﬁ@‘&@i were foraed ingide the
m'mg@m mother ecll. The microspore srrmgenen’
wes nﬁuﬁﬂly tebrehedynl vesuldting from simuiiencous
mode of division of ils numeleus, but cnses were reported
where the nrrongemens was biletersl due Ho sucecezsive
divizion toking place during meiosis. The teandency of
bivalents ooming close 4o each other al poles z%i’%seg o
each division giving an impression thet the heploid
number of e&mmzﬁmes to be six wes wlso reperied by
the same suthor. Such meloble stages, Dizit {1231)
feocle must have led Kosboff (1926) to the ervonsous
conclusion that the haploid number was iz,

Binhe {1950) reporiing the peiosis of
CoZruticscens wnd C.cordifowmms stated thai they were

- giffevent im ‘fshe:ix eytologicsl behaviour. C.cordiforme

was foond %o behave normally wesulding in nowmel %tedtrands.
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A% digkinesis 12 bivelenis a@ymﬁmﬁe&y of equel size
wore observed, majority of which weve joined by one
chinsme of which some had sazfa—temina& end other had
serminnl ettachments. The m'és@nce of o emell nucleolua
wap slzo nobiced. The ovientation of bivelents ot
netaphnse plate weo regulny end in poleyr view twelve
@wlé be very easily counted. |

The melosis of C.Zautegeens on the othey hand
woo found o be disorgenicced completely and there was
no fivni or second division. The division stnrted with
prophnse snd onded with o second teiophase with formoe

Hion of varying xmm’aceze of supernumerayy niercspores,

Bemen gt gl (1964) deseribed the omnamentol
chilll plend {¢c. f;ﬁz coeenp ver. Bocestun) found
eopeoinlly in Mangnlors. The heploid chromosone
punber was noted to ’Eé 12. They obzerved q_msimmvleﬂ%
iﬂ meionis and pyoposed thet the origin ef the species

- may be due to allopolyploidy. The stieckiness of

chromesones. in metaphese wes explained to be dwe %0 ‘
sompleneninry cetion of gene brought together in hy’@ri-s
ddzation when the species wes first fomed s in the
ease of diploid hybyids between W villoan X
Avnchis durmnensis (Remsen end Kesoven 1262).

Pal gt oL (1941) compared the melosis of
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diploid and eolchicine induced tetrnploid. The tetroe
pz.am pz.am-"!' :i’miaeéi 1-"?“5 I¥ end the rest bivalents. Eizea '
w%:msmms gmm rise %o wx&a&mﬂ.@s, totresonics, and

one dx@lm& emssmcm& by them %5 an m%mmge hebert=.

zayg&% f@mﬂng 1 IV + w it ias%efm of the mgeaiw
12 f" | . g -

o A@mmﬁ 8 in ﬁg&@imﬁz iee mn-p%ri&tg of
em*@mosale.a ol ﬁmkénmm end Qe‘tﬂph%e wes reported
by Pel mnd %"’m&m&aém {1940).  Thic was mlvendy
ﬁ@@emlaeﬁ in g?.ﬁms 1ike mmm, Oenothersa, Pigum,
ﬁom@m, Oxyzn, Daturn end Hilgotiens
univalents were obscrved b diskinesis. Occnsionsl

| t‘}.’ﬂw@ﬁ*ﬁy foux

bivelents ézﬁa z%m; ‘pairing were also nodiced. The
meiosis was mghlg Lwespulor ond resiitubion nuclel
were fomed and pollen sterility uwpto 90 ner cent was
observed. The progeny of soyneptic plents consisted
of Plants heving 3n, 2041 and 2,

o . Chiristens mad Banford (1943) veported
ﬁaylﬁi.@é in & @fg_gg__‘_' | fyon twin seellings. The range
of chromosome nosocinbion in meicais was fvom 6 IT %0
12 wnivaients though -2 TL were most Troguent.
Typienl ﬁéa‘fsﬁpm.@a’: plate wan absent in most of %he
enges mnd ap.gz:i:‘%fimg of @hmﬁm}ﬁme weg alse notlced.

The I%im chronoscnes ‘ended as micronucicd,
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Ranen et ol (1964) observed thet the
irreminrity in meiotic division led %o the chromosal

deficicneies in the resuldting geumetes.

C.penduisn and S.picrocaypunm were found 0
have the same kesyotype snd form ferdile %nga:i@a
(Eshb'mgh 1965). They ezhiblied normal chronosonme
@mﬂﬁg almo, He eonld E;i::w ohaerwve the exisience of
2 distinat gmupég based on the eytogenetic studies of

14 taxs.

Malnova (1963) recovded that complcie o
purbiol sterility in the 2, and £, was crused by
dlsturbed aeciosis of peh.c¥s mnd by structurnl end
| funetional defeeds of the wmbryo peds. He could also
recognise that the mode of inheritmoc of hgbrids wes
influenced by the degree of sterilily and convse of

mearosporcgenasia in the owsaed.

Shopovs { 1966) noticed pyem)me degeneration
end stickiness in the meiotic chvonosomes of &&.‘ﬁ:&v&%&ﬁ
TERPeYE, ’B@gﬁ;ﬁkw with defective spindle, movencent and
eyiokinesis, These irresularities were held %o ocour
due te the genotypic unbalsnee which resul#s fvom the

inbrecding which hes neecmpenied culiivatlon.
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He slse mude oytologiesl compnvizon of
‘chromosome structure snd behaviour in the genus

Copgicun (Anmuum, Peutesgons, g&ﬂ&eg@mgh ey

differed in chinsme frogqueney, smound of hetorochromatile
‘materiel, mad distribmtion of mucleolmy-orgsnising
chromosomes with seeondayy eonstrictions, nl¥hough

they shove 6 COMROR ¢hromosome nunbeX.



MATERIALS
AND METHODS



MATERIALS AND METHODS

The present %‘%ﬂ%s:izf ons undertoken in fhe
Division of Botany, Agrieuliural Collegs mnd Resesroh
atitute, Vellaymi during the year 1960-T0. The
 experiment relates to the two crops, one paventsl end
 the other hybrids. ’

* Seleetion of pavents

Hine '@'&zﬁeﬁfiéﬁ of Copslcunm snnhnum weyve pud 40
obzervation with regard o the major economic adtributes.
The following varicoties were subjected o detniled
study.

(i) Ogkosh

(2) Chinose giemt

{3) Csilifornia womder
(4) Toesd aveen

{5} Hungerion wax

(8} Zholer
(7) Indian long ved
(8) Mussian

{(9) Ioesi blue

Epeh veriely wns grown in seporste plotes.

Thirty pionts fron cach wvardedy were studied fox their

. eeononie characteristies,
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The following main qualitative and quantitntive
chavaneters were obscrved with a view %o aclaot the better

- pavents.

(1) Height ond spread

(2) Aversge number of frults/plant
(3) Twuit size

(4) Hemn weight of individunl fruit
(5) Apcoxrbie nold cs;ﬁr&em

{6) Sucrose conbend

V(‘? ) Hature of disense rosisionce
(8) Time taken for blooming

(9) Townl life cpan |

ﬁh@ pevents for further investignbtion were
selected on the basis of thely perfortionco.

A. VATERIALS |
' Beteriols involved in the present atudy
conztitute the following five different varieties of
ponuum, L. |

(1) Loocai blue

{2) PRuspian

(3) Indion long red

(4) Chinese giant

(5) Oskosh |
, The sceds of Loesl blue variety 'ms obtnined
from the Agrieniturnl Colleoge snd Regenron Insbtitube,
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Coimbatore. The west of the seceds were reecived from

¥/s5. Pestonjee P. Pocha mé Sona, Poona.

The %‘i@?},}’ Loeal blue is endlowed with the
varssount ceonomic atiribetes of resistanee %0 the mmm
Cdreadful aiseﬁéw of moseie and wilt, long life span and
pmﬁ‘&% bearing nalure. The other vericiies possess 1itile
of the aforenentioned gqualities tmt, provided with high
émarhie aeid snd sucrose conbtontba

B. HETHODS

The ime of flower cpening snd dehiscence of
enthers under ‘?ﬁi&?@ﬁ sonditions were found %o be between
7.00 mnd 9,30 AdM, | ‘

The eredsing work was done bebween 8,00 and

8.30 AM.

Zhe fﬂmawmgg nethod was adopted Loy hybridizes
tion. In the evening of the duy previous %o croasing the _
correet sized buds thnt appeny ulged rnd which would open
the next day weve selected mnd with the help of & Line
poinked needle g lonzitudinel gplit wna made on the corolla.
Then using o pointed forceps the snthers were remoged one
fﬁ"&:er another. Uimost eave was Stnken not o injure any
other florsl pards including the removed mnthers. After

enumring the stigna %0 bo free from poellen the ennsculated
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flower buils m&'é sovered with n polythene bag end pinned
the free end of the brg %o prevent confaninetion with
foreign pollen. Some msiured flower mﬁ;ﬁg which would
open nesd c"im}' were zelected froa the pollen porvent and
bagzed in i:h-e game evening ns o safegunrd opeinst oy
adnizxtare of pollen.

Nexs morning ot oboudb T.30 Ak, the protected
fl@wer Wds from the :@@llm yﬁz‘en%wem plucked nnd kept
in » petridish in which o 33ttle of water was sprinkled
4o keep up the humidity., Then a few tam%az?é were Hnken
cut skd o longliadinel splid woe :mzz‘ié on it usging the
needie snd the outconing white pollen gradns were dusted
gem%ljaw? the sbigas of the e@%@e&l&%& flower. ol sced
perent, using e csmael-hair Bmmsh., Dusting wes done
between 8 A.Ml. and 8.30 A4, Affer pollination the
flower Muds were agnin bogged mnd lrbelled., The bags

gere remoyed only sfiecr 9 doys.

In order o get zelfed seels of the paronisld
varietics, in esch cnse fif%een well doveloped flower
udg which would open the next doy vwere &ifé?@mi‘i with
polythene bags in the pravious evening sand lsbelled,
The baz wes allowed %o rensin for 4 5‘:@ 4 doys unEil a1l
the flower peris excep’ the ovnyy had fallen off. The
bag was then renmoved afier tying the Iasbel on the

developing :i'm:m;a.
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The fruits of hoth solfed and crossed flowers
' were hovvested when completely motured, the maturity being
Judged by the standerd ripening cclour of the waristy

concermeda

2. Field plot Yechnigue mnd ¥he study of ¥, generstion

The study of P, generation of plents slong
with thelr parents wnz condueied mﬁ@r ‘sha ?all@wing najor

- heads.

T, Horphologicsl studies

IT, Study on Uosnle resigtanece
TIT, Cheminnl studies

IV, Cytologicsl ntudies

The methods ndopted for esch of the above

atudies aye enuperabted hHe ﬂm

f. Horpholog

1. Iay out
The ezsperiment woas 1oid oud in o randomised

block design with five replications. In each repliention
thers were nine meall pite vepyvesenting niune breniments.
The hybrids and porenis werp »andomised and grown in
theaa prot3,. '4
2« ZTresiments

The nine trentments consisted of the fonz

hybrids and £ive pavenisl varielties were ms Tollows.
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Barenta Twentment Fo. I Local biue
’ s Iz Oskosh
2 oI Bussiaon
20 v Ii;eiim long ved
89 v Chinese gland
¥, hybrida Treatmenia Vi Loeal Wlue x Oskozh
| sy YIiT Loesl blue x Russisn
'3 - VIIZ Loesl blug x Indlen
| long vred
. $9 Iz Long biue x Chinese

For e sake 0% convenience the following notnitions ave

- used foy parenises

{1} Loosl biue - LE

{2) Busaian - 1

(3) ZIndian long ved = IIR
GE

3

{4) Ogitesh - -
3« Hursery

Well developed zood seeds fyom the four crosses
mnd tho parenss were sown in seced pans. The seed pans
wore Fillsd with standard pet mixiure ond seceis were sown

ot the fate of 100 seeds per pae
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4  Erensplenting

Thirty five dnys afier sowing heslihy
seedlings of wniforn growih were sclected for Sronge
plonting in the muin field. Prior 1o transplionting the
main field was thovoughly prepeved snd levelled. Smail
pits were token abt 3/4 melre opart. Then %he plis were
et with dry leaves. Helf basket full of fawm yard
menure wes applied o basal drvessing in ench pit gmﬁ»_
mized well with the soil. ZTwo seedlings weve plonted in

each pit.

Fifteen days alter traensplonting vhen the
.s@@@lﬂmgs hed esteblished well, thimning wag done ilesving
only one herdthy seedling in each pit. The orop vas
regulorly irrigated twiee a dug.

Observations on the :i'ai&t?wing' charneteristics

were yecorded for both the ‘5‘1 hybrids end the parents..

Ae  QUANTITATIVE OHARACIERS i

(1) Fumber snd weilght of P, end parentel seeds.
{(2) Gemination espnoity of T, ond parentel seeds

(3) Helght of scedlings

{(4) Height of plen%t

{5) Kumber of branches

(6) Number of leoves
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(7) Sprend of plenta
(8) Arer of lesves
(9) Time of éﬁm&éri;;g
(10) Poreentnge of fruit seb
(11) Numbor of total sﬁma
(12) Size é.nﬁ ﬁeigi;% of fraits
- The detnils of observations teken in each
azszsevz;t are given belo;y. o | |

(1) Humber snd weishd of T, gnd peventel sceds

The number of sceds in the erossed wad
se.lfe& fruits was cﬁmﬁseﬁ. . For finding the weig:;lﬂ of
seeds three amplﬁs of 100 seeds ench was tnken from

ench tveniment end weighed in o ehemiczal balance szi }

weig%ré:s racoried.

A vendom seople of 100 aseds from ench
trentment vms piseed in petridishes condaining moist
blotting paper, The numbor of seeds gerainnted wea

| eounted on wezw Aoy

(3) Heignt of ssczcri._.m
The heignt of scedlinge was ﬁlso tnken on

~ the 35%h clezy of sowing,
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(4) Heisht of pleonts

| Height of ;}1@% were Isken fyom the ground
Level %o the top most tud lenf of wll the picnts by using
& metre seale. The fivet observation wes teken on the
10th Aoy efter tronsplenting end the subsequens ones ot
10 deyo iu%ewxﬂ.. ‘ﬁhe last one was %*&cean on %%ze 7@%

Any. The maesn of fzﬁm ylzmﬁﬁ was %ﬁ?&;@-n end m&wﬂm’ia

)

bopr of branches
Primexy, sscondary end ter$isyy branehes
were token into cceomnt. Theé mesn of She piants was token

end recorded.

(6) Humber of 1

- The %otal numbey of lmms of all plents

we:m emm‘!;éﬁ as 10 ddys inievval.

(n

Soread of plmnig

%s:gemﬁfmm WoTe mwrséﬁ aften ﬁ"ﬁzz :
- mainrity of the plant. Yesourenent was dsken in the

dircetion where there wes maximum spread of plant.

Observations vegording the nves of lenves
was $eken on the 60%h dny after trensplanting. In ench
plant, the length snd brecdth of five maotured lenves
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poere token %o find the nrew of the lenf. The imgﬁx
of tho leaf was telien fyom %he %ip of the leof to the
bnse sngd 'é;hé | ‘i&m&@ﬁz ﬁzasa on the 5%:1:3:33.«; of %t%m leaves
having ;amimwé _zs::fixmi. The gﬁ@g@i of the ﬁmﬂméﬁﬁé were

token end r&cwﬁgg’i.

- (9) . Time of ﬁa%wﬁ;&g

The nunber of duys iaken foyr the fives .
flower ¢ bloom woo observed ané recorded Loy eanch

trentnents

(10} Percentege of fyuis sot

The totel number of fiowers bioomed ond the
totel pumber of fruit oset were observed in ovder o

work ount the pereentngze of fyullt sat.

{i1) Hunber of toba 5
The tobnl ynumber of Trulits pet in ench
trentnent wos eounted.

{12 Size gnd mg&m of £y gig

Ton randon fouits fron eanch plant wore

solested and thely length and mozinue girth were measured.

B, QUALTTATIVE CHARACTERS
The following quelitntive chawnolers were
gindied,
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(1) Habit

{2) Colour of Polinge

(3) Colour of stem -

{4) TFlover beaving habid

(5) Colowz of eorolls

(&) @azéur of andhers

(7 G@i%,m;@ of atyle

(8) Colour of %&@P

(9) Pruit shepe and colour
(10} Frait oolouy at maburity

II.

@evemly ind ee::%é ymmgz 1?%?&3 WELE %ﬁec%‘eﬁ.
* Added one co of distilled wnter o the rote of one grem

- of ke‘af. - She ég"‘-*@éﬁ l@&?@w were ground well by using o

| &laso mortny and pestie. The solution wae Tiliered
through muslin éloth. The Tilteved solubion was
centrifuged for half en hovr (EQQE) YoDelie)s

. 35 -days old secdlings were selecied fox 3
iﬁomﬂ,gﬁm, Carbormmdum powder was Tirat sprinkled
over the leaves and then the surface of the host lenves
‘were genbly mubbed with @@‘%‘?Zﬁ}% wpgl dipped in the

eenirifuged suspension econtaining mosaic vimus.

IIT. . Chemiesl stwdies
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1. Egtimation of Ascoybic celd content

The Tollowing proecedure was adopted fox the
esbimation of m@?mm aeid content. In the present
| : .
investigabion fuWlly ripe fouifs kept ao¥% the refrigersitor

for n week's time ;w@:as used. -
Fmeeaﬁr@ :
Af%er removing the seed Tifty grmms of the
frui% wos weighed. Bx%racted the fruit in 50 ml of

2 per cent oxelie neid in & berker. Then the exbrned
wae transferred into o 250 mi volumedrie flask and made

upto volune. The solukion wapn filtered.

Prepmyntion of sienderd dye solulbion

The phenol Indo 216 &i@ﬁumﬁhﬁw& dye was
sﬁm@m&i&e& by toking 10 ml of the stsndard gzeorbie
seid solution fmﬁ 5 ml of 2 pey gen‘& oxalie weld ond
TEitrating ageinst the dye solution beken in o burette.
The Aené point is indieated by the light at ﬁ:’ésﬁmﬁs

e pink eoclour.

Libyation .
|  Pipetted out 10 ml of the fruif extrzet in
o conienl flask and sdded 5 nl of 2 per cent oxalle neid.
Titeated this apainst the sionderd dye solution in the

buretic.
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2« Egtimetion of spercose conient

Evoeadore

Twenty Live gyens of the fruds afier renoving
- sceds were taken. Unde on extracd in 100 cc of lesd
soelnte. The extrmel wes then kepd in o we wz* bath ob
80°%¢ Tow 30 minutes. The solution was then filfered md

made upto 250 ec.

- 100 ece of ‘&%&e solution wes then Pukeon and
reaoved 'és‘sm ilend by precipitation with ;gsa*&fg@gimg PhoGe
| Eyﬁ@%«é. This wns Liltersd indto o 250 z;f;: ?é&wa@%@m
fingk and hydrolised with 5 ¢e of ﬁ@ﬁ&m‘&m%ﬁﬁ HCL Tox
8 ninudes at 80%c. Cooled the -saimé,sn;‘ Headrnliced
she exeese neld with sodiun coxbonete mnd neain nede uplo
250 oo, Titwvnted with 10 ce of *%’ﬁmmg ss;:m 2400,

Egtimntion ,@f ,Eﬁ@:ammzm eontent

The i}@m“ﬁ Qm n the dvied Trelts wns extraceted
by the following method sulliined 33? Spanyery and Blasaovich
{1969).

. The &rdied seuple is extracled with dlethyl
ether using & Soxzhlet *lzangﬂégm. The ether extraot is
aistilled under vooums in o wabey bath at 30-35°C. The
‘mm@u@a is extvraoted &y gggimﬁmg with .&m“ .smam:.asﬁ.w
?@ﬁ:‘imm ench of 5 mk of 57 per eent e@hm@‘? Cv{v} and
e ethenolic oxtraet in tronsferved indo 100 ml
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g@&@s@mm&g fumnel., The residucl pigment in the flask is
 adosolved in 30 ml of iight petrolewn (Bp 60-80°C), ma
the solution is wdded to $he sane separabing funnel.  iboul |
1 @K Fall is ndded %o the miztare in the seprrating
iuxmel, and sheken for 5 mm:g. The lower ethenolic
layer is teenoferred %o o 100 ml fractionating flask.
 The light petroleun phase is extracsed with a fuvther
10 @l of 57 per cend ethencl ond the lower ethanolie
| laynz' iz added to the em‘%ir 55 0f the fraetions shing flaslk,
5 al of 0,1 K. BnCl solubtion is added to the 3@1&6@:&2@&
ethanolie solution in the flask em@ the slechel is
renoved by distillation nt 75-80% ¢ in =n» wabey bath in
o sireen of Nitrogen. The solution lef¥ in the flask is

- cooled in & stream of nitvogeon gos end Fransferved %o &
separating Tunnel, gﬁ‘miﬁg the fiask with o fow ee of
aiotilled water. The copaniein in the solution is
extracted irst with 30 nl snd then with 20 @l of Glethyl
| other. The ether layer is £iltered through enaydzous

; mﬁn: m;;mm in%o s 100 nl pyeviousiy @:@i@mé roundl

| ﬁmﬁme& finsk. The ethor is vemoved by evapovniion on
webor bath at 30-35%C. The Zinsk is dvied in vaouun
: &é@i&a@%&* and welghed and the @ Lforence in weight ia
taken na the weight of espssicin. The capesiein content
is expressed oo peveentnge on oven dry breis,
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{a) Pollén aime

One mfim& m&%@ were *szazam fyom ench
Sreninent in order %o ascertuin the mm size ol p@llen
gmma. The pollen groins wove ostained with a&e'%mmﬁine

mﬁ’f’a% nepsurenents were Yoken.

A Corlzeiss aierozeope with & 18X sye picee
aml% s&,}esﬁv& @ﬁ/@, 55 it ml@ge;s in e.&m es%i%f*ﬁzm of
’mﬂe& ﬁ:&g@. :

RO

bude were utilized for the study of pollen sPeriliity.
he vollen grnins wewe kapt in o solubl lon eontaining 131

Pollen gvnine esilected Lron mel

&?@%ﬁ&%’%&lﬁ and glycevrine ﬁ@*ﬁ m hours in o plide,
mder o cover glast. Shen coun$s were dcken from thirty
figids for every irenizent. Well £12%ed und well stnined
, ?ﬂﬁm groine were Tolen %@ m&zmﬁi&s tnd the rest as
sherile. '

{2} Sindies on wollen mother

~

¥ith o view %o nscertelning the meiodi
‘behaviour of parenis sad hybrlds siudies on poilen
mother cells were underinlton. The bdast time of Fixing

ﬁﬁw@ buda under Vellsyenl condition was found %o be.



:_between 9 45 A.M end 10.30 AM, The flower buds of

aulteble size was fixed in acekic—alcohol (12 3) The
eu buda were kept in & rcfrigerrtor for 12 o 24

| honrs. After that the buds were wgdhed in water and

' ‘preserved in T0 per cent ethyl eleohol. ‘ngosis wes

studied from temporary agé%agazmine émeg?s of pollen

mother eells. The anthers were out into half on the

slide with a blg@é ip 2 drop of 1 per ceni scetocarmine.

.mhénfthe anthers were genily presaé& to facilitate the

“eleaﬁn of the polien mother cells and aebrl removea.

Afger putﬁing e cover glass %he s’ide wes slightly

3

wgggea>and>ggnﬁlyvpresaed aetwgen the ﬁplas of a blpt%ing
pepexr and sealed with parafiin, ‘mhe ‘preperations were

. made peﬁmanen% by butyl aleohol method (Swamln than 1954).

‘ . An olympus binoculgr research micvnscope wgs
used %hroughaut %ha sﬁudy, _Dhotomicrographs were taken
with the aid of Olympns Cemera (35 mm) wﬁth =n eye piece
of 15X in conjunction with gn oil immerslon objecﬁive

'100{1 30 The figures were enalrged to 2 B size.



RESULTS



EXPERIMGNTSL RESULTS

PART &

Selection of vavents

A pwclminm sclection of pavenss wos ore
made with z*egzw& to thelr ceonomie ativibutes., The
fable I revesls thelir rolative gwf‘mﬁfmem

The variety Loesi biue possesses long
dife spem, profuse beaving nature, resistanes to
moseic, end high espacioin conbent althouzh it hns
& very littlo nascorbic aeid and sugzm conbaenty

The other prvents, despite theiy shors
w@; Spans non prolific benving natuve, guseeptibility
%o moscle disense snd lower enspaniein content mre
endowed with the qualitics of high ascorbic aeid
ed sugsr contend.

: The moxphologioni deseription of scleeted
parenss ave given in Table I, |
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_ TARLE I
Powtovnonee of ditfovent parenis

L s
: £5) @0
& & ; g ﬁgéﬁ =6 % &
= =¥ 8 8 3 3 %b% @ 23
g & o = 4 42 ’%w; g &2 % ed
o @? el b = g::?é az-g‘é; ;ﬁ%w 28 gde
= & 9@d & & 5o o st g¥g @,% de%
h §% 8BS % & Er 0 BE. SR BE Gif
# mb %%ﬁ ) =] ) w w95 mERh A8 mgfﬁs
- 1. Oslosh 65 dnye 51 536 32 s 36.00  438.50 4.422 Susosplible
| ) A o oblong -
£, Chincse 63 .. 82 53.6 24 .. 65,00 321,80 3.957 do
gidnt ' '
3. Oalifowninm 64 .. 56.8 53.1 26 .o 41,00 339,15 3.252 an
wonier . , . ' ’ |
4. hoeal 86 .. 46,8 55.% 97 Hedium 10,5 287.28 3.044 fio
grnon : |
S, Hungayien 86 .. 49.1 48.9 42 Hedinm 22.8 185,70 2.827 ae
T wWRR : lang i
6. Faolny 89 o 63.2 60,0 25 Medluwa 14.5  272.65 2.178 do
7o Indisn | | bong |
long red 69 .. 84,0 63.2 128 oslender 6,08 385.7 1.187 flo
B, Russinn 5 .4 32.0  28.4 15- Oblong 22.74  399.00 0.83%2 do
9. Loenl 80 .« T1.0 88,6 419 TDong 2,04  139.65 0,74  Healstant
biue alendoy




PATLE IT

| - i ~ R Tndien :Lmngg - Chinese
@@a@:&f'ip'!;&m Zznmk blue - Russien red glent Oskosh
1o Hablb Tell with . Bushy Bashy Bushy Bushy
spronding top A
‘&, Plant heighb T1 e 32 on 64 om 62 on 59 em
 (memn) | | _ |
3. Bten colour Parplo Green Green Groon Gyeen -
4 Tolinge coloux Light purplo Groon ‘Greon Green ~ Gyeen
5, Infloresconoe Solibary . BoliBavy Solitnyy Solitoxy Selisary
6: Position of | . | 2
fiowey Ereed Treet Pendent Epoet Eroet
Te Golouy of Light puxple Whise Waite ¥hite with Dull white
corolis - » groenish Hinge
Bs Coloury ef Loh grey with hsh grey  Purple Byeoenish 8lighd
: snthor payple tinge ‘ Singo puyple pouxplo
6, Golour of oiyle Puvple Siightiy white z%‘»m;*%lg Oveenich Gronn
| vhite white yeliow
10,51z of atyle  Long Tong Wedium Shoys Long
49, Colouy of ntigmn Puvple Gponm yollow Orenms yoilow  Greenish Gyroonish
| ' white ycllow
124 Colour of Deop purple Granm yollow Groen Eycen ‘Green
immature Ivults | | ,
43, Colour of wipe Red Briek yel Becp red Briek ved Deemge
frrita . b yellow
14, Fruls shope Slonder mm@ﬁmm Meddiun alzed ong wiu Big Leyge
’ iong ' owlong gﬁﬁ;ﬁm oblong oblong

(%))
Qo
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The deinils of ocrosses cffected nye given in

Dorent

erogszed obbained

Teble III,
PATLE IXI
i D No. of Ho. of Perceni-
Sé%éﬁl gg?@%% Hele fiowers fruiis nge of

fruit set

1 Eo‘cgl blue

2 T do
3 do
4 do

Busaisn 140

Indisn
iong red 20

Chinese
giont : 30
Oskosh 85

15

8
16

10,714
35.000

10.000
18.823

Teble III mevesls fheb the maxinum fruit seb
wos observed 4n oross LB x WLR followed by 1B x 08

(18.823 per cent).

The ovoszes LB x R amd LB x CG

displeyed more or less the ssme rate of fmait set.
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PARZ B

COMPARITIVE STUDY OF PARENTS AND HYBRIDS

I. Hoyphologicrl studies

T

Phe seeds eollceted £rom the selfed and
erossed fruits were kopt for 15 duys in o cool dvy
place before sowing. The number of secds per fiuit
end the weight of 100 seeds in each trentment ave
g:i.veﬁt, :ii’z Teble IV, |
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- TABLE IV
No. of %eﬁa/ o . Veight of 100 seeds
famdt ' in oidligvans
- Pevoentage of Pereentnge of
devintion of 3?,3 , devin m@m of I'1
4 Besn from the mosn from the
4 - Betier Paorenial Better Pavenial
Treatments  Memn parend mean Mean pavent meen
Loesl blue 87 o | | 365
- Loenl blue 69 28412 24,39 759 28.71 57.46
x Fussisn =3 g«-«? (+) ?
Bussien 11 , - 539 |
Loori blue 48 50.00 47454 630 5.17 30.70
z Indieh (=) ?ﬁ ‘ » %t*}' (+
deng weod ' '
Indian 2 ' ,‘
long ved 26 , 5992 » »
Loesl blue 27 90.32 85.24 639 59.75  67.32
z Chinese {= %«-) %*ﬁ* - L—?
gland
Chinese o : _
glant - 279 _ 400

Locel blue - 52  63.88 54,97 40 22.9' 65,6
z Oglosh %?-3 ?? 7 v (*)? %@3&

Oskosh 144 ' 170
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As regnards the number of seeds per fmuit,
all the hybrids have showm o eansiée&:&h&e reduetion.
- They exhibited marked decrenne from the betier paz'e:-n"{:,
vhich yanged from 28.1412 4o ‘90.32 por ecent. The noximum
deerenge :ln sced nuaber wes observed in the cross
LB x OB, the percentnge of decvonse being 90.32.
LB = 08 nlso recorded a nevked deevenge of 63.88 per cent.
 The minimum deeresse in seed muber was registered in
the cross LB x R, All of them showed a considernble

‘decrense with respect o their perentnl menn nlso.

W¥hen the weight of 100 seeds were taken into
account 2ll the hybrlds ezhibited an ineresse over their
better pavent as well ns pareninl menn, E&gzx;g;um “
ineovense in welght was remraeﬁ by the cyoas LB z C8,
the inerense being 59.75 per cent. Hinimum inerense in
weight (5.17) wes obsexved in #the cross LB x ILR. A1
the hybrids showed marked inerense in welght with r»espeet
%0 their r»espective parenisl means. The mxiamm inerense
being 67.32 registeyed by LB x C6 ond ninimum 30.7 by
LB x ILR, ' '

2 1 seeds and parentnl seods

Table V shows %he germinsiion pereentage of

Goyninntion copneity of F

the E‘1 sceds. Among the five paveats, Lodsl hlue recordied
the maximun germination pevrecniage of 98 which 1=z closely

-



TASLE V

Cerminntion enpneity of 131 md porentnl sceds

Humber of seeds gorminated out of 100

&th S

Gth Tth Bth O%th 10%h 11th 12%h {38 14tk  15¢h 16%n
Trenimonts | day doy A ﬂmy clga,zy“ ﬂn;f cz;z,y ﬁny .i;iﬁy fim; Guy sif‘:;if day iira,y
Locel blue 5 16 33 6 .65 71 7T 82 8 87 & 90 98
Loesl blue x | o e |
Rusgion '3 4 6 11 48 23 25 26 27 29 3 30 30
Russien 2 7 ® 18 B 41 6 71 77 8 78 78 78
Loenl blue x | | 3 | | |
Indlan long red 1 209 12 15 17 10 25 30 33 33 33 33
Indian long wred 1 7T 12 20 29 33 6 6 %71 97 83 83 83
Loeal Mue x ; . : , o
Chineme gien% 2 3 5 8 11 14 1 6 7. 7 47 w1 W
Chinese giontd | T ¥ 28 34 58 &5 71 ™ 81 £ 81 81
Loenl blue x g | | | : "
Ogkosh 1 4 6 10 . 18 21 25 27 23 28 28 28 28
Oskogh 2 5 % 19 28 35 48 57 €3 17 g2 85 85
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followed by Oskosh, Indian iong vred end Chincse giant.
The vnriety Russisn showed the minimum gevainablon.. being
8 per cent. |

| - As vepavds hybrids, nll of them cxhibited poor
sermination cepneity. Of the hybrids, the maxisum geimie
nakion was observed in the cwoss of Loonl Blue end Indion
long red, being 33 per cond whieh iz gloselg folloved by |
. the crozses of Loesl Blue x Musainn (30 per cent =ad
Ioesl Kiue x Oskosh (28 ver ocent). The minimum germinte
tion was noticed in the oxnss between Loesl blve end

Chinese gian® being 17 per cent.

2, Hpdght of seedlines

The resulis of ﬂgwlz,ru.w nre given in Teble ‘LfI
TABLE VI (g.)

“"Iem heigh‘t of see&..ﬁ.mas ot F hybrida ma w..rcn*ss
i om) of the 35%h doy of 003:..,:':@; '

- Anelysis of m*:!,mce snble

~ Source 5.5 __ag i ‘m_.éj L F_
Potik 26800 44 |
Troctments 256,00 0 8 3200 . 10.34#%

Eryox 9.12 32 | 9.29

#2Sigmificant at Doth 5% mnd 1% level
of probabilisty
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The mean height of secdiings sre venked es Toliows

TABLE VI (b)

5i.H0. Twoaiment - Hedight in en

1 Loesl blue x | - | |
Raggian - 14.3 C.D. for compnrison

2 Local blue x ' _ - of better poreninl
Indian long wed 14.% meen and hybrid

'3 Indign long red S 8.5 menn = 2,18 - -

4  Oskosh . . ' 8.7 |

5 Looal Eiue % ' | o C.Bs Towx eomparison
Oskosh ; - 8.6 of parvenial mean

& Loeal blue x ond hybrid meon

4 Cainese glsnt _ 8.5 = 0.599

7 . Chinese gilant 8.5 l '

8 . Locel blue | 8.2

9

Russisn | 8.0

- Among parents Indisn long red showed neximum .
scedling height, slthough no signifieant diffcrence wns

noticed from other novenss. .

Ag ropnrds hybx;iﬁs, Loenl blue x Fuzsian
nenifested the mmm seedling height, the figuve
veing 14.3 o fg:’ilm:eé by Loesi blue x Indian long red
(14.1 cn). fheéé two erosses showed significant incrense
in heigh® over their better parent snd parentol 'meé*an.
On the other iimaé hyfaz':ifis 6L LB x 66 gnd LB x 08 recoxied
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10 simifiemnt dlfference oveyr thelr msgeéﬁve varendis..

Amongz hybrids, LB x B snd LB x ILR showed

significent ineresse over LB x CG and LB x 0S8,

Eﬁxe height of parents ond hybrids were
recorded ot 10 days interval., The date ge&*ﬁ%ﬁiﬂg E;ﬁ
| ihe growth pattern of pavents and hybrids ave eraphie-
mzalz& presented in fig.f. The dals relnting 4o the
finel obgeyvelions séei‘e annlysed otntistienlly end
fusnished in table VIL. | |

@_ﬁﬁ HLE VIL (a)

Eéean height of ?1 and ymma {in ca) on
the 708 doy of ' Sronsplmnting

Source . 8.5 af  mes ¥
Toged - 75452 44

Rloak | 36853 4 92,086  1.77
Trentmentd 551542 8 689.4  13.27%%

Bvpor - 1664.7 32 5%.92

#gimifionnt ot both 5 snd 1 per eend
: ievel of @méf ility
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The heights are ronked as follows.

PABLE VII (b)

W =

'$1.No. Trontnents Height in om
IR i 71 CeDs for comparison
ILR 64 between hybrid
3 06 - 62 mesn snd betber
.| L3 x ILR 57 parental mean
5 LB x G& o 56 = 9.27 ' .
» LB x 08 53 CeDs for eompnyrison
7 05 >1 . between hybrid mean
Z LBz R | 42 and pavenlnl memn

R 32 - .02

Among the pm?é_zz‘%g _rsmximm height waz recorded
in Locnl blue {71 em) wnd minimum by Fussion {32 en).
The crosses LB x R end LB x 0S5 weve intermedinte between
parents. They 4id not show superiority eifther over
their better pavent or g&@i@en't@;l mesite  The helghts of
other hybrids were lowey then that of %he awaﬁ’ parents.
As regards the wa.:».:mg L8 x i8R, LB x cé s LB x ﬁs were
gignifienntly superior ever L3 z R while no siznificant

diffevence waa observed smong the Towmer 3 hybride,
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5;_ Hunber of braneh
The wveaults of onnlysis sxe chown in
Table VILIL,.
PABLE VIII (a)

Hemn nusbey of ‘émxwhas of povends and
hybrids on the 70th day of transplonting

Bouree 8.8 T ag | Be8 T
Total 12848645 44

Bloek | : 928.22 4 232.05 0.38
Treatnent - 108238.85 8 13523.85 22.41%%

Bevoy 19319.38 32 603.73

#% Signifiermt ab both 5 and 1 per eant .
level of probability

The neon number of branches of porends
mnd hybrids ave tabulabed below aceording o theiw
order of Alffercnce.
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. TATEE VIIT (b)

S1.50. Tweninonts Bennohes in
 mumbers |
4 : 18 x 08 g7, CeBe for compurison
s B x ﬂ%{; 1808 botvean hybeid aenn
3 LB - gq,n ond bedier poventel
2 LR 90,8 - Eﬁ%"&’i 3. @5;3
5 LB x B 86,4 ﬂ.?s:?fa Loy ﬁ@ﬁ%ﬁ%&
6 LB x IR 86,0 between hybuld
ki 08 _ 62.8 menn ond pavental
8 o6 ’ S59<6 memn = 27,49
9 R o

43.6

As vmngwﬂﬁ pavents, both L3 m& %Yoy gh&w@&
s&gniﬁm&z‘% diffevence over B and 08,

| é%g;asmg hy‘t@m@m «a@s‘ ﬁ " wBe m?emeam‘%e
“Between thelr be

rents @i‘ﬁ:& mga};ee% %o the number of
branches. One eress LB x ILR showed & slight decrense
in #he number of *izm&w%zeé feom both the poronds.

Yhile the other tun Ezya?@w LB 2 C8 end .'E@E z 05 not
'@W showed s‘%sﬁ%:w‘%i@mﬁ.y signifiemt superiority

ovar es‘*hcr hybrids ond ﬁw@z%, vt elzo m&a’:g’wﬁ s
100 per ecat incrense over “hair common seed pavent LB,
The growth m%mm of the number of bLysnches produced
by gmam and hybrids ave grophlenlly represented
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in £ig.2.

€. HNumbex of lesves

Stetistionl anglysis of the menn nunboy of
leaves produced by perents and offoprings sre presented
in Teble IX,

TABLE IX ()

Amm&m ef msvem numbey of leaven produced
by payeniz oand F Fe o1 “he 70%h dny 0F tresioe

' plam ting
Socuree KR .%?,.m a7 : P ¥
- Rotpl - 546868.00 44

.. Bloek 6350.75 4 1587.68 <%
- Tyouiuents 350798400 8 43843.,73 8,78%¢
Exrror 159719.25 2 4991.23 '

%is:lgn?,ﬁezm% % hotin 5 and 1 pex cezz%
ievm of probebility

The mesn 'nnmbezz of lenves produced by the
‘parents cnd hybrids ave shown below necording %o
thalz order of diffcrencc.



PASLE IX (B)

SL.No, Dreninenss . Heon number of

: leaven

1 LB x 03 379 G«Ds Loy compurison
2 LB z €0 0338 - of hybrid memn ond
3 LB 256 better porandol

4 B xR 228 nem = 90,85

5 LB x ILR I3 oop. for compavison
6 06 | B4 o2 hybrid mesn mna
7 R ' M0 ovental - mesn

8 X 130 = 78066

9 08 125 |

Among pavents Loeni Blue (EB) veeorded
maximun nunbey of lenves mud the sazme mns sbatistienily
superdor over other prrents. Only %wo hybrids (2B x R
and BB x LR} were intermediatc between their poyents
with wespeot %0 the nmumbey of lesves ;mzﬁmeﬁ walie the
ather two hybelds LB x 0F end I8 x 08 produced signie
f:iczm%ig guperior numbey of lenvea over The porents and
nyhride.

The orosses LB 2 03 end 1B x 00 rogistered
32445 per cent end 2426 per eent inorenne regpectively
avor ‘%he Lotnon zeed peyant LB, iﬁz@ num?:}esr af lenves
praduced by parents mnd hybrids awxe {g"l‘&@&iﬂi}l&;}’

represented dn fis, 3.
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7. Snyend of the plents
| febile X(n) repvesents the anclysis of the
mean gpread of both the poyonts mé 3?., plants.
PTARLE X (&)
Hesulta of the atabistiesd analysis of the meon

sprond of porents and hybridas (in on) on the
70th day of trensplenting : ’

S@ﬁ?@@ B8 if&f T km-eﬁ o | F

Totel - 13529.25 44 :

Blogk . 19125 &  47.81  0.56
Trentaenss  10626.45 8 1328.30  15.67%*

Ervor 211,55 32 84.73

#RZignifieant ob both 5 and 1 per cent
devel of probaobility

The menn sprend of pavents snd P, hybrids

are as follows aceording %o their ovder of difference

2AELE X (b)

Slefe.  Teestmenda  Hoon spread

of plemts in on

- LB ' 88 .0, for compnrison
or | 63.2 of hybrid mean and
LB x 08 62.2 better paventnl
L8 = 08 57.6 mean = 11,86
cg o 5‘3‘5 CoB, for comporison
.QS) - 53f§ of hybx»id mean
LB x LR B 4346 and paventnl mesn

R 28.4 A
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The comaon paront boesl bluo yecorded o
shotloticslly supavior sprend over the othey paranis
mnd hybrids as welll ILR ghowed significeant d4iffevence

aver one parent l.o. Huselen.

4311 the hybrids {except I8 z IIH) were
inferacdiste bolucen thelr yespective parvenis with regavd
o the gprend of the plant. %he hybrid B x 03 wecorded
8 slimificomnt inwmga over LB z R and LB z IER while
the hybmé I8 x G0 showed %ﬁ@iﬁe@m in diffevrence
of sprend over LB z B only. |

8. Aves of lenven
The regulte of anelysis ave fabulabed in
Teble X1,
ZATEE 3T (o)

Hesults of ihe malyeis of the neon leaf aves
{in sg.om) of the povents snd hybrida

Souvee 88 4 ms

Toted 6592. 16 | -

Biock 15.395 4 3.848 0,549
Trostmonts 6352.786 3 794.098  113.60%*
Bxvor - 223,98 32 699

,g:ﬁ%@ziﬁmm% &"% %3‘&'%}%! 5 snd 1 per cont
level of probubility
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The mean oren of lenves of perents sad
hybrids are tabulased below cscording %0 their order

af variation.

PATLE 2T {b)

Sl.fo. ?ze:e vigends Eﬁﬁ% aren af :
' . lenves in sq.om

I8 x 66 62,36  C.D. for compari-

i

2 LB x 08 61.08 son of hybyid nesn
3 e ‘ 44,82 i@ hetter paventnl
& B R © 3%.25  umeen = 3.4036

2  iBxR 38,08 6.1, 70w comprri-

6 o5 - 3370 son of hybrid mean
7 LB % IR 3338 ond pavental

° me .91 o o 2,93

LB 2831

ﬁmf‘ng parents CC showed mignificmnt incrense
over othor pm Tho gfm*:%,é?y B also exhibited
:ma'ﬂevse ave}? qes*e'ig 08 and LB. ﬁhe cormon scaeﬁ pmeend

LB poscessed the Mm 5% leof orof.

Ao r@gwéa hybmﬁzgg only one nybmid I:B xR
was in ﬁsameﬁimn he**we&n thely nm*cnm. 211 the other
3 hy ids surpasssd thelir bots ¥ parents essyiably
with mspee‘@: £0 leaf nrew. |

The anximun lenf aven woas observed in the
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eross I3 x OB (62.36 sgeen) whiech is closely followed

The mean lenf aven of pavenis end hybrids
are reprosented in the bay dlegres (ig.a).

9. Zime of flowewing

The results ave tabulated and presented in
Table XII,

Yemn number of doys tsken from sowing to Nowering
by 35’1 hybrids and puavenis

Peroentoge of devisiion
of §1 mesn {rom the

Heon mmbex» Baadior | Paventnl
Tyventmento of dnys povrent mean
LB 75 '
LB x R 8T 18.574(=) 21.37(~)
B 70 |
LB z ILR 59 15.714(=~) 18.62(=)
mwr 70
IB x GG : €2 1.587(=) 104 14(=)
o 63 |
1B x 08 61 7.575(=) 13.47(=)
08 &6

I% cnn be ohmorved from the Table XII that
| all the hybrids showed enriiness in flowering compared
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thely reopeetive eaviley parents mnd the paveninl mesns
us well. Muminmum cmaviness of 18.57 per cent wae
observed dn the oxoas between L8 x B which iz followed
by the ereas LB x ILH, the Cigure being f‘t&?’%é@ Bew s?mi:o
The mininim ausunt of cradlincss was expressed by %&1&
axsos LB x 95, L |

- The vesulis ave Sabulated cnd presented in
Table ZILL, S

PAFLE XTIT

Povcertege of frult set in P, hybrids and pavents

Pereentage of deviation
of Py menn fxom the

C r SN _ Better  Pavenied
ZIreatments ' Hew paven’ ‘ nesn

BB 7445

" IBx®R 44,82
B . - - | , '

B e LR 63.15 15. 23(=) 3.05(=)
LE 55,76

LB x 06 46.27 37.89(=)  23.37(-)
LB x 05 76,49  2.67(+)  34.95(+)
08 3%.&? ’ ‘

. 38.83(-)  21.16(=)

Out of the four avosses, ﬁwee ‘showed anrked

decvense in fruls ook whon compornd 0 beblor pavend as
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well ns parentsl memn. The meximm decrense in fruild
get was oxhibited by LB x B "£3§fa83-* poy oant)s the
deevense from the porendsl mean being 21.16 pex cont.
Thins is elopeoly followed by onother hybrid LB x UG,
The g@m‘m%ﬁg@ of deevense over the better parent {(zB)

was 37.82 and the deovesso fyom pavendtnl mesn 23.37.

tne oross LB x 02 registered conspicusus

. inerense in frult ged over iis ?esﬁge%ive porents and
parentel neem. The inereasse ovey ﬁe@‘?ﬁér puvend -z*;né
parental wenh were é’:.ﬁ‘? poy cend and 34.95 pow ceait
roapcetively. #4321 4he other hyfﬁzi&g were intermedinvy
%0 thelir prrents. |

11. Number of tolsl fraits pep plmnd

_ The yesulis avre tobhulafed end prousented in
Table XIV. '
PABLE XIV {a)

Anclysis of the mean number of fralds produced
in E]’* hybrids snd povents

Souree 5.5 ac . mes P
Totnl 657558.00 44 -

H.ock 5318.00 4 1329.5 2.58
Trentment  645752:8 8 80719.1  156.70%=

Eyzoyp 1&%3« 2 32 " 5%5.1

“2Gigmifioant af hoth 5 mmd § per cenk
ievel of probebilily _
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The mesi nwabor of fruits produced by
pavents ond ¥ hy"sw'mg aye gnown balow sceordiug Yo

- thelyr order eﬁ: difforence.

DABLE XIV (B)

S1elite ﬁmm%m&ma ' Homn nunbey of

fomitn
LB 419 GeDe for compari-
I8 x B 77 son of aybrid
' ' ! 15 mesn end bebier
1B g LR g Dorental mean
L3 x 66 143 G0, for compnrie
g6 24- son of hybrid
B x93 : 217 mesn =nd pavental

O = W e WA

QS ‘ 32 . vmﬁ;‘&n = 35-%

' The number of fruits produced by %he hybrids
reanined intemnedinte volveon the parents. Anong
parentss the common sesd parent Izﬂﬁﬁl bilue produced

maximum numbey of m:w; which is supevrior over e'*'i"»e..
poavents and hybride ss well. Zhe ﬂy‘l@ri& EB x 08
pnenifested sigmificunt sszme..*:lom%y over other 3 hybvi&a.
The eross LB x CG elso showed significmnt ame;ri«;rity
cyer BB x R emé msx iR, The amsé &E x ILR showed

gtatistionily signilficnn® inorense over LB x R only.
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FATLE XV (g)

Ansliysia of the momn length of fm‘%as of
pavenia md P, &;;m&s

‘Samsa;g | s._g ag ,I Wl i‘
Totnl 19928 . 44

Hioek | 0,99 4 . C.247 .86
Trectuent 190,122 - 8 23:?53 83 034§3
Ervoy 9.12 3z @.\.25‘.5

Mﬁigniﬁwm@ ok %z@%h ‘3 wnd 1 ﬁcr s:zsm*%‘
level of probability

Ihe memn fruit longihs ave given bolow secdrde

ing %o thelr owxder of varintion.

81,80,  Treatuenta ‘Moon z@.ﬁg*h

8% ﬁmi% in
4 - ILR 1959 CeDs oy comprnyiaon
2 EB = ILR 3,48 of hybrids sand hotier
3 03 _ & porents = 0,574
4 LB xR B 16 CoB, Cox compnrison
5 LB x 08 T Te68  of hybrids mnd porendel
6 G 7.66 mesn = 0,597
7 LB 5e7
8 R 5.66
9

LB x 08 4,82
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Cnly %he oross BB x R zshawm} simitioont
inerease of frudt length over the belter paront. The
'fm:'i,%' length of other hybrids reagined intermedinte
hebwoon *éhe:’w roempeotive povents oxeept 1B x 05, Anong
pavents the variety Indien Zong rod showed zﬁg&iﬁewﬁ

inorease over other parente end hybrids ns well.

| The voeoulias ove Bzbulated and presendted in
: 52"(%%3.& X‘é’I.

TARLE VI (o)
mzz’&ya&sa of the g:wﬁt 62 fruils ﬁf gm’mm
ayid "Wﬁ”'éhﬁ
Souree S8 ag B B
. Total 1196.31 44
| ook 3.08 4 - 0.77 414
Twpsibmnend 1122.15 & 140.26 Tiadlee

Brvor 61.08 2 1.91

**Sigﬁlfiafmt wt both 5 4 1 pex ee::ﬁ'f'
level of proovabl :i:z?d

The menn girth of fiulds of pevents end P,
hybrids are tabulobsd belew cccording o thely opder

of vorintion.
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TABLE VI (b)

S1iNo. Twentments  Heon givth of
it :in tm -

1 o6 2,8 CoDa Sov coupnrde
2 - 11.68 son of Lybrids

3 08 10.66 end betbier

¥ LB x 08 Y8 parents = 1.97
3 Bz ?'33 CoD, for comnavie

f g i i& | z'fg - son ﬁf__hyhr‘iﬁs

N S snd pafentnl

§ — 3.52 mesn = 12528

I8 3.1

Among porents the voriely Chinese giant
(CC) exhibited mexizum girsh being 70+5 ema

As repurds hybyids, only LB x ILR mﬁﬁ“ﬁea
#lishd iucmaa@ in rz.x"m over $he veltter parent, ‘m‘%

- the same wap not sistislionily significsnt. Howover

the é'iff@rmce wien significont when the y@&@ﬁ'@zﬂ. nenns
were taken into uesownd. ALYl the other hybrids
vemained internefinte betveen thelr respesiive povents
with regard to the girth of feaits. Feuid size index
{$aken ny lenglth x girth) wns compared and tnbulnted

Balowe
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PATER XVIX
Fruit gize dndex of i%‘? hybrids ond povents

Avithenelie Goonoivie
A mesn of mean o the
®, fruit size fyuld sizse
Uronsen Truls giﬁiﬁ of porents of pevends

LB x R 51,08 41.88 34178
LB x mR 49,106 29.78 o 203
LB x 6 56,68 87.35 52.674
I8 z 08 #71.236 . 52.541 33.301

The results of the @ﬂ@@ﬁiﬁmﬁ of the fyuls
sige index (takon os length z girth) of the pavents end
hybrids revecled thet the ¥, mesn of one eoross {LB = €8)
wes more wpproximaiing to the geomebyie mesn of the

porents than te the arithnetiec menn.

The other three hybrids LB z By LB x IR
and LB z 08 idlustrated #het thelr memns were neawvd
acre towawds the evithmetic nesn Than Sownrds the
geometric meon of the pavewss.

(o)

The resulis @2 annlysis ore ghown in
Poble IVIIL,
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TABLE XVIIZ (&)

Regulis of shalysis of meon welght of fwuiis
o ot pm'enta nd 131 hybrids

Souvce 5.8 as Bes P
Total 20809.948 44 | |
Ireotments  17096.540 8 | 2137.067  24.00%%

Eryoy 2848.397 32 . 88,012

s#gignifiomnt o both 5 and 1 per cent
dovel of probability.

Meen weight of fouilbs of porents and Ty
hybrids sre tnbulabted heremnder acesrding o theiy
order of varintion. |

TABLE XVIZI (B)

$l.Mo. Treciments Heom weigh*t af

fraits in gmo
1 e 6540 Us D, for comparie
2 0s 6.0 sonof hybrids
3 R - 2274 apd botier
4 - BB x 0% ) 9.2 parents = 12.14
3 I'B x 06 | 7‘76 CoDy for compnyie
& ¥ x & 6.2 som of nybeids
; LR ’ 5‘08 end pareniel
8 13 x TR 596 yemn = 10.51

B 2,04
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Aﬁ,mga glant wecovded the
e wolght whi@%z im "s?@lzwaﬂ by Ogkooh. The common

_pga@c}n% Loesd Blue had $he wininum wﬁﬁ.gsm of 2,04 grems.

- The voriely Oh

Of the pevents, G

inese glmt showed ’sigmi*mm% Inorense
in welght over all other pavents snd hybrd »{it& Uglkonh

@xki‘bifmﬁ gignif

povente md hybelde exsert Chinese gisng, and the

leand ﬁﬁ,zmgm@g In wedght ovey othey

voriety Bussimn &*tmz:a;eéi:aé slgnificant ‘sﬂéaﬁs}m%g of

welgnt over ¢ther pavents snd hybwids except Chinese

g&ﬁ%%‘ ond Oskosh., A3 The iz:ﬂswiﬁg repnined intermedinge
' betwoen thelw reopective pavenis, as E"&@‘&mﬁ Hhe

- dndividunl welgat of fruites

PAELE 3TX (a)

Anelyais ie:? btotind zﬁzﬁ?@? of seeds dn porends aad

.g Ezgmm‘%s
8@%@@ B XN " ,.;mé.;% | B
‘.Ea*%‘z:& | 218077, 25 44 ,
Bloek - 28125 4 702.81 - 2.22
Prgatnent  205150.05 8 2564375 81.31%%

Eywow 10145.95 33 : 316. 12

ﬁ*ﬁi@mmﬁa ot both fs endg 1 per eon? levol
A of probubility
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_ *’%1& mean nm@mgﬁ of sae@z :;?xz ‘the pevents and
hym:m 2300 ah&:sm 3}%@@@, 7l per z;he m'éw @ theiy
verinSioni | |

81,50, ‘Proninents | Memn nwabey
e T T of weeds

) %A ¢ ) | i?i?% GuB, fov compavicon
2 E‘ S LE ) of hybrids and
-3 % : : ?"’3“; botber purents

.63, mﬁ gﬁ .-’v"é QQQW
8 m 87 13.3?‘. fﬁ&i" compryioon
7 LB x B B 70 of hybrid and

8 B = 05, 59 parentol moon

9 LB x 00 53 = 19.76

Among pavenis the vardety Chinese giemd
recorded naoxinum

wmber of eeelds per frult and signi-
fiemnt puperiowity over pilier pavents ond hybrids,
The Russisn vardedy @mhz%u%m& o @iﬁ:ﬁﬂ%‘*ﬁ% aupeyiority
over other pavents ( except Chinese glant) and hybrd Az,
The vaviety ﬁﬁiﬁ}%& @&ﬁﬁ ghowed statistieqily ﬁ:igai»
iy mamﬁrmgy over othoy gwmas (emag}*f' @::lm:ae
glend end Russisn) and hybeidss

. ;.*3 mgmﬁﬁ the Ezym'mﬁ L8 x ILR snd L8 x OS were-
w&a%m@niaﬂ; %f:a‘&wews% theiy paronds wi%h m«;&e@*& to the



86

gzm@er of seeds. The othey two hybrids aﬁt}%é& &
ﬁ@%‘%ﬁ@@ for the payents vhileh possdased E.maeﬁt‘ numbey
% secids. The hybrids LB x ILR showed significmnd
méyi@m%y over the two %@ﬁ%ﬁﬁ%&g LB x €§§ aad LB = 08,
The hybrid LB x B recorded significont ﬁﬁg@&‘iﬁﬁ?ﬁ-‘%};’ over
- 5B x ¢8 and LB x 08,

L oEy '

The @Bsm%%imﬁ perisining to '&%@ quniitative
éhgmm‘z@m mre furnished in Teble XX
' @@1@% of shem
In two erosces, 1B x B mnd 3‘@ z ILE the
 aodes had the pwrple colomy de. the shem colour of the
eommon seed paven 1B, The other twe hybrids IB x 6
- ond LB z 08 however hed no chnnge with regeyd to their
- sben or nodal colouw.

&

fio tvenenission of the purple colouy was
obinined %0 the hybrids foon the common seed pavend.

golouy of coroiln

The puvple ﬁazﬁm s:élﬁa;r of the eommon seed

" porent wiz seen trenmmithbed 4o the thyee hybrids I8 xz R,
LB z IL8; LB x GF. The epex of the corolia of these
hybrids were purple. The hybrid LB x 05 had no colowr
ﬁh&mge in eorollas
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Yo m@kaﬁ i ffevanee wis nobiecd %%sg@z
?&?&3&%&% and hybrids,

The purple colouw of $he ecoumen sced pavend
LB was trongmitted in 3 evosses 1B x R, I3 x IIR end
| LB z 08, while the cropp 13 = 08 imzi shmm zéﬁ;ﬁa
affinity towsrds LB,

Solltavy flowers were seen in all “he parento.
48 z C6 produeced %@ fowvers in the axilis of Bany
‘branches and the stme were Fortile to develop into
frudSs. .

ﬁ@n&@imam difference was moanifested in both
- shope end eolour of hybeid feulis.

The hybrid L3 x B had longer feuits then
the perents. The npex of the hybrid finits had ebrupd
ending o5 it is in the pollen pavent R.

The hybzﬁﬁ@ 8B z R and LB z ﬁﬁ&were infere
:zze:f&w%e in shope with respeet 4o their pavents vhile
- the hybrid LB z 08 vas smald and roundish then their

regpoctive poronis,.
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Colouy

CGolouy of Position TColour of

Colour of

Zrentmenta of stem  folimge - of Tiowey corolls enther
Loesl blue &mﬁe Purple Ipreet - Purple Ash gvay
- t”ﬁg& $inge ' : with pink
| tinge
local blue CGrech  Oreen Semi " vhite Poic purple
3 Msima with _ gpeet with
purple purple
.n@&esa - 8pex
Fuceien  Green  Green Evont hite Ash grey
Loesl biue CGreen  Owoen Send White Lign%
x Indian with erect with _
long ved purple : ruyple
- m&e& apex .
Indisn @z*em Groan Pendent White Mgh'%
long red violet
Loeal blue Greon Green Pendent VYhite Ash grey
X Chinecab , with :
aiond purple
- anrgin ‘
Chinese Green Green Semi Yhite Greenish
Eizal ) aith pink
greenish
| | , _ Tinge
Igeal blue Green  Groen Pendent  White Pale ash
x Ogkosh - 8rey
. Qglkogh Green Green Ercet Birty 81iigh%
. : whilte viole$
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- -gplour of

Lengzth of

R 77T £y
Forlt shope -

tntion and

greon colouy

‘ Q@l@m‘ @:ﬁ‘ asnd oolouy  eclouy af
%‘t‘:ﬁ@ . style s% ; ::s% ﬁmmw »ipencss
Ligat Iwo types Purple Slender, ﬁ%{z reﬁ sz:t
pink long nnd medin, . mzburity
nedium deop purple -
. Puwrie Tong Dirty Uedium Purple spots
. white - in the young
- fruits econlesce
ot anturity,
vanishes gradug-
ily end ot #poe
ness thel Dyl
golour is hx'ifslz
Slightly lLong - Grenm . Oblong erena el :
white . gelilow — gellow ~ Red
- Puzple Hedium Divhy Hedium Ag in the orvosa
whibe : of Loeal ?@:’me =
Puaginn '
“Smgzﬁ‘iﬁg Hedivm Dinty Long, with - s
white : yeilow zm&g:i,z}.%t% nare Doep vef |
. gin groen
. golour
- Llght Hodium Birty Onialated Ag-in 'i.hg eross
| mrgﬁl@ waite mEYEin of 3%@&&:& blue X
. Rassliar
@zﬁzm igh Shoxt - Breenizh Ohiong with Teop ved
wnilte ‘ white - gm: L solouy
. Whilte Long Crenn W, ohlong Bod. No purple
! ' ‘ , with green m@%mﬁw&iﬂn
_ golour
81igh% Long Gocenish Oblong with Orenge yellow
yeliow white
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%?’@fi @Lﬁ‘@%ﬁ% In pigmentation was
noticed in hybride., The gﬁmg hybrid fwuise of -
3;:53 x Ry 18 g 108, EB = 6 had i}féﬁ&i}; ?&%@fiﬁﬁ of muwle
eslour of the common sced pewent LB; The @a%gﬁés
inorenoed in wmber and size, as the frult sm%m*{;f}
sud they evenlucily coslesood %g&%&a&y e give a
uniforn purple colours The wgm colour subscquently
dinsppenyed of mmm The pive frult colouy wao
deop brick zed,
_ On the eonirory ns vurple pigmenintion vuno
sboerved in the Frulds of LB x 05 of any stace. She
solour of vipe frult wns decp vods | o

Amoyasiitios in corolin snd fruits weve
usticed in the crosses of 3;:3 z IR end £8 2 B Two
frults were m&% in ¥he ssame peliecl in = few branches
in the wés LB =z ILR. TFurthermore petailoid sbunens
were noticed sbundenily in both the orosses IB x INR
i 0B x R, .
Aboud &ﬁf of the ﬁx&‘%ﬁz@m@mﬁ*@ tronasformed
into peballoid stonotures @%é‘! only the ronsining helf

portion was functionsl.
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$he 35 duys okd necilings of parenis ond
hybrids wowe indeulnted with virus combuining leaf juloed
CGlemr symptoms of the disssse was menifested from the
19%h é@:@? of iﬁ%ﬁfﬁ&%ﬁ&ﬁg %@mxgg paronts the common
seed parent Loesl biue showsd 1i%¥le symptome of the
dinence vhile the four pblien pavends nomely Hussisn,
 Indisn long ved, Chincse {g‘ism@s snd Oskosh suconmbed
%ﬁ the &isennes

With regord to hybrids none of them showed
zny clesy syaplons of the diseasc.

1T, Chomiosl studies

(1) Asecorbic meid {Vitenin 0) content of vipe fruits
of pnrents mnd hybrids. . |

The resulls ave dohulated mnd presented

in Teble XXI, -



92

TASLE ZXE

Asgorble sclid eontent in wipe frulils of
;;m?mt:za and hybyids

é‘sm@mé@

aoid 2 - Paveecabngs of devindion

: giii%g;ﬁ% : as«:?." Z‘.‘%‘? memm i’:@m the
- , grans of Bottey  Pavensal
Lreatnonls Wga@ ‘i‘ﬁm& ;}zﬁsﬂaﬂm@ wenn
B 132 aﬁﬁ .
IBx R 845450 11.65(+) 654 4(+)
R - 389.40 . .
LB x ILB : 3?&: pot ‘@w&?{“‘) @@,%@(*} '
TLR 385.76 -
LB x O . 382.75 18.94(+) 65,89(<)
ot ' 321,80 | N
IB = 08 414,15  5.55(=) 43.2(+)

08 : 438,59

Among 'ﬁmm Opltosh exndbited waxioum
amount of ascorbic roid {438.5 mg/ 100 gram) end %he
common seed ;aw@n% Loenl blus, the mindeunm (139.65 ng/

100 groms). |

Bup hybrids LB z By and LB z 66 registered
a novked incroase over thelw %@%’ﬁ'ﬁr paveuis ?;3%2& ?w&nﬁ%
momns a2 welld In the lafter hybrid the zs%m%ﬁgg@ of
inovense over bebter ggm&ﬁ: and paroenicl mena weve
18.94 end 65,89 moopeatively. Tpe  two raacining
 hybrids I3 % TLB snd 5 x 0% azhibited s decvense over



ASCORBIC ACID IN ™Mgs/I00 grams OF THE FRUIT
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‘their reepeetlve botior porents,the poreeninge being
4,01 end 5.55 vespeotively. Dub these two hybride
hed an inerensed pevemnibege of eancorbic seid vaen
the porentel metn wore m‘,&f@ﬁ into eonsiderniion. Al
the hybrids monifested a spochoonlay inevesse over
their porentel meen. The ooximun inereass wap
ebserved in LB x 00 (65.80) waich is closely followad
‘53‘ LB x R {£5.4). The minimum ineresse was 40,89
shown: by LB z IIR,

In 211 enses the pareontage of naserbie
- neld dn green fxuits wes found %0 be lesa then Thet
in wive fruits, %hé Funge of verdiation being 48,95
o 52 per cent. Ascorbie sold eontent in parenis

znd hybrids ore graphlienlly vepresonted in fig, 5.

LY

{13) e aonbent in wipe

Estimation of guoros

The vesulis ave obulated and presented
in Toble IXII,
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TAELE ZXIT

Miﬁﬁl w&iyaia of ripe fmits fox
the catimniion of suerose am%ezﬁs

Percenboge of dovietion
M‘ E?i nean fw&: %’me o

Percentuge .
- of guerose | Betier Parontal -
.@m&%mm% gontent pavent o
LB | !3.‘?4 o
IBzx R 4,157 366,030+) 409. 43(+)
B 0.892

18 x IR 5.301 346.58(+)  450.46(+)
158 50187 ’ B
IBx 0t - 3.757 5e05{e) 60.008(+)

o 3.957 | |
I3 x 05 4,361 2.730=) 66464{+)

o8 ' - 4. 422

Anong p@xeﬁ‘és thae w&ﬁeﬁy Oskosh exhibited
m m pereentage of suerose (4.422) which 4o olosely
followed by Chinese gient (3.957). The common peed
pavent Toenl blue possessed the minimum emount of

puerose (0,74 per ecentle

Two wmag IB x B end I8 x ILR surpzused
%hgir regpeetive better rorents in their suerose
' ean%@m:, the incrense h@xz&g 366,03 per cont end
346.58 per cent respectively. The other two hybrids
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B z 06 and LB z 03 ghowed o deerense in suerose
gontent from thelr mapec‘%;ive botier gaﬁm‘&s. the
vercentoge beiag 5.069 ad 3.«_?3 regpectively, | However
211 the four hybrids showed o marked inovense oven
their respeotive paventel newns. The moximon
:izséz'%m over paroniel mosn was menifented by LB x
LR, the inerense being 450.46. The mininun gmoun’
of incrense over parenisd mean was exhibited by
1B = 0F {60,008 ver oent). Sucrose conbent in puvends
an& hybrids ave gesphienily yepresentbed in TizX 6.

. ‘.l_‘," EQLMQ'}\M _QA Q&FJ‘Q,ZQ;V\ Q;;n [;M" I‘h'd:WL—‘ w /Q/VLY\JJ
) Ale Aol o d;gfﬁ&QU( G Gl S
R _ TABLE XXTIE |

Crpsnicin contens (n per eont) in parents
: snd hybrids

Pogreondtage of devintion
ef Py neen from the

- Betier  Povenbel
Preatments Hemn . parent - gean
5B 0.7% . |
LB xR  0.35 50,70(~) 16, 66(=)
R 0. 14 , |
IB x ILR Oc4 43.66(~) 39.39(=)
ILR 0,62 R
LB x 06 ‘ Ce37 47.88(w) 19.56(=) -
o 0. 2%
18 x 08 0,89 25.35(+) 61.81(+)

03 0.39
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The table sbove reveals that, out of the
poxen3s the coumon zéed po "é&i? LB exhibited wmma
pevesndnge of oapsusiein eonient belng 0.71 @z& the
nininun was vegorded in the variely Iiigégim ﬁ@,ﬁ).

O the hybrids, n3d oxoepd LB x U8, displayed
& wedied dearsuse dn saponivin eontent whon coupared
to Shair betler pavent. Yalle the evoss LB x 0%
mgisﬁmﬁ & poaltive hetorosis. The inevense over-

h@%%w z&w&n% e T 2@? 3% pe mz:?a

Ghen Yee paventol moon was bakon inls
necount the sene rusalis were obinined. ALL the
3 hybrddo exeept LB z 08 manifepted pronounced
deerense while %im: %"“&ﬁ‘ﬁ‘ LB x 08 ?&ﬁi&ﬁ&k‘ah et Incronse
of €1.81 per cent. Oopoaicin content in gmm%s ond

hybrids ave illusteaited gy %hi&&f&iﬁ’ £i ?

Ty, %&;w}.@gi m studiss

Tho »eoulis ore prosenied in Table KXIV,
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”&B’J}h IZIV

Eke menn nolz,em aimc%w of :gzm'ents
and 7, hy%amc}s (dn p 3§

_ ‘?’ereemmge of meﬁw%ﬁm
g ¥ 1 sonn f:uss;a the

_ - Bettar Paronbal
Procinenta Hann parent menn
LB 28,335 ,,
LBx R 20,59 3. 27(«) 5.55{+)

R 31.625 _ .
LE x 1Lk 34,155 20.248(+)  24.78(+)
LR 28. 405 : : ,

LB x 0o 28. 175 2.77(=) 1.87(+)
6 28.98 ' ‘
LB x 08 28,175 2.63(-) 2. 250+

G5 28.75

Amomng  the porontn. the variety Rusoisn
hed the largeot sized pellen grnains and the eommnon
nesd p@gﬂc% Loenl blue, the smellests ‘i*ézé nem
wollen é:ime%em fn the faﬁ@i*eﬁé}m‘ﬁ&ﬁﬁnfi mue‘s&cs were
31.825 u él.i‘xﬁ 2&335# !'esﬂneti?elg‘.

The nyorid LB z ILE exiibited n mpsked
- dineresse of 20424 por cent over its betier parond,
while %he hybrids LB x H, I3 z O and LB 7 08 recoxded

a decrense ovey tholy yespective betier peronts. the
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ﬁgures being 3.27, 2.77 and 2,03 per cond regpecti ch.y.“

As regards parentnl mesns all the four
hybrids showed o é&arkgﬁ pereentoge of inerense on the
pollen size, ave.;:' their voaspective parentsl menns. %The
nexinus incrcase woas obscrved in LB x 1LB and $he
minizuam inerense :in LB x 66,

(») Polien sherili:

The reoulis are tobulated snd presenied
in Table XXV, |

TABLE XXV

Percentoge of pollen sterility
dn pavents wnd hybrids .

?:sman‘&:*:ge of aeviamn
of E‘.‘ from the

, Better Farezm%l
» orent mesn

Trentments Yann nore sterile) :
LB 13.513 ,
LB x R 32.432 . 140.006(+) 51:47(+)
® 231
IB x TER  31.934 136.32(+) 79+50( +)
LR 22,068
LB x O 7845 ' 481.04(+) 200574(+)
2 26467 :
LB x 08 47.887 254.38(+) 208.21(+)

0s 174561




| obive pavenbsl memns. The maxisun being 290
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The comnon send pavend Loeel blue @;mihitzza
ﬁm minimen pollen sterility. “he maxinum pollen
| atewrility, wiong prronts was observed in the verdety
Bussien (29,31 ner cont).

4 high degres @f pollen iﬁ%ﬁ?ﬁl&%ﬁ? wns
menifested by il the fowr hybyildo. ﬁm hybedd pollen
aherility varicd from 31.334 pey cent o T8.% per cent.

. A1l the hybrids showed .%Eﬁ%%%@ﬁl% ineresse in pollen
sherili ity Trom theis w@g@@éﬁé@ hotter pavent. The

- moximun emownt of inerense wes regishored by BB x %
 the inorense over the b@ﬁa@w porent be:ﬁm 481,05 per
@%ﬁ e This iz clonely f@m@ma by LB x 08, the incvense
- over boebbter parent was 254.38 per cent. The ninimun

inevense was obzewved: in LB x B,

Moweover, il dhe Lfouy hybrids mmnifested.

mepked inerense of pollen sberility over thelr roopoe

«74 per cent
exiiiblited in LB = CF ubich is eloscly necomponied by

LB x 08 {208.21 per centl. The minimun ineresse over
parentad momm wm notiecd In LB x B (51,47 poy cenil,
The pollen fﬁ%@rﬁiﬁg of pryonts mmd hybeids ave shown

| grephieniiy dn £ig.8. | |

(o) _Simidies on pullen mothor eslls

{4) Chiognn Srequenc

The chinema froguency of sil the five parents
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and four hybrids have been worked out. Thoy are
presended in the following %oblegs '
R | DAELE EXVI

Chizesa f¥equency in the common seed pevent Loonl blue

Serinl
ggmggi"lg S - Ciinsme,  Toiel
atudied Rod 37 Ring TT % freguengy chincmais
1 1 11 - 1423 24
2 2 - 220 22
3 - 12 - 24 24
4 1 11 - 22 23
5 2 10 -  2¢20 22
' 2 10 - 220 22
7 1 11 - 1+22 - - 23
8 - 12 - 28 2
g 1 i - w23 24
10 1 i - 122 23
" o 10 - 2421 23
12 2 10 - 22
13 . 1 i1 L= 122 23
14 - 12 - 24 24
15 1 11 - 1+22 23
16 1 11 - 1223 24
17 2 10 e . 220 . - 23
18 1 M= B2 23
19 - 12 - 24 24
20 - 12 - 24 24
CTotsl 21 219 - 463

. ¥Meon number of chinsmota/ecll = 22.87085
Hean numbey of chicanste/
: bivalent = 1.9058

ey,
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PABLE XVIT

The chissnn Trequency of the vardely Russisn
is given bolow

Ferind
nunboy
of ecelle

‘ , Chisous Potnd
studied RedTT Bing TT

frequency chinsnata

3

5442 17
v 414 8
2416 18
3446 . 19
2613 2
216 18
2¢18 20
5612 17
4+14 ' 18
246 18
#1619
. 3*%15 , 18
5442 ‘ 17
2¢16 18
Avgd - 48
2418 20
2+16 18
2418 “ 20
i 20
18

- D el G W B W RS e

1 e R R N Sy i T

2+18
20 g*?&

Total 59 w6 s 31

3
SR W N B W W R R W e W
GO W W MW DB Y RO D DO

M RS 45 IO R 4 B DD D B B B2 M 4 BB SRR

Hean number of chiamnain/ecll = 18,285
Meen number of chinmmata/bivilent =  1.518
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PARLE XIVILT

The ehicgms frequency of vexdety Indlan long
red is given below

Berial '
nunbelr - Total no.
of cclis A Chinsmn of -
studied Rod TT EBing TT T frequency chiusnsin
13 t 11 - 1+28 23

2 1 i1 - 1422 23

3 ¥ 10 2 1+20 21

& 2 1@ - 2+ 20 22

5 4 11 - 122 23

3 1 11 - 1423 24

1 Z 10 - 2+20 22

8 1 11 - 1422 23

9 1 10 2 1420 21

10 1 11 - 1422 23

i1 2 10 - 2420 22
12 1 19 - 1+23 24
13 1 1 - 1422 23
14 1 11 - 2% 24
k7 2 16 - 2420 a2

: 2 1 - 2+ 22
17 1 11 - 1422 23
8 1 11 - 1422 23

19 1 10 2 1+ 80 21

20 2 10 - 24620 2
fotml . 26 219 6 451

Menn numbey of chiasnotn/cell .
Menn number of chiasnntn/bivalent
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b

is fubulets

i@

P XRTE

variety Chinese ginnd
below

B )
Sexinl

‘ NuEheY

ot eelim
gtudied - Rod

E

Chinenn

freguenty

Todndl 10
of

chisonata

LW O0 e Oy WY 4 W R e

b wh ¥ b el wh
9 gs Ga DG e S5

16

.

19
2‘3.

5
6
4
3
2
6
7
5
3
2
8
6
4
b
&

3

2
4
3

51
5

i

F % o B

head

S+14
852
4+16
3+18
2+18

- &+ 2

5+14
5414
3+18
2418
&+12
e+12
4#16
S5+14
6#12
2+18
4546
3+18
6+42
514

19

18
20
29
20

18
19

R

19

- 2t

20

18

[
.
19

18

o0

o

2%

18
19

Poted T

145 -

p

3@5”

Yesn numbey of ¢his

me b/ ecld

Hosn number of chimamsia/bivelent = 1.64
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LE AAX

Chiasns Deeguoney o€ She varisty Sakosh

is presentod beiow
Berini
numher
of oells . v Chinsme  Todal
sgindied Bed TT Bing 1T T freouency ohdss

0y b
Y P <)

3

4 2
5 2
£ 2

20 ~)

vl W3
g

ol omle
<% JR
o

ol

e
D =
B3 RS W R W

83

CUIIES B Y R G

-l
S 23D oo

-l
=} 0 W oI 1 < s O3

Y
2

e

10
1

i

M oa

¢

kR4
+
Py

Total 68

170

&

Hean number of chilssmstn/oell
Heon numsber of ehiazuanie/hivalent

i

2% 33
1.77%
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The chiamme frequeney in %z:gbri&a are babulated snd

presented in the following tobles.

PATLE XXXT

Ciilnemn frequency in the ovoss bebtween
Loeal Wue x Mdisn long red

sediil ,
of ¢sils Ring Chain Rod Ring Chiasma Tolsl no.of
stedied IV LIV III f¥ II frequeney chiassnabs
i T o= - g G Asje1B 23
2 101 - - 3 £+ 3416 23
3 1= 2 e T 4ubaid 22
4 S - 1 9 - 4r1e18 23
5 1 « - 2 8 442416 22
6 1T - - 2 & 4+2+16 22
7 2 - - 1 7 Baget4 23
8 I - i 8 F74 18 23
8 1 v e & 453446 23
10 1 = = 28 4+2415 22
1 e 2 - 7 4+ 4+ 94 22
12 1 =« 2 = 7 4+ 4414 22
13 B A T 9 A+1+18 23
14 1 1 = - & 4+3+16 23
15 1 = = 2 8 442246 22
16 1T = - 1 g 4+1+18 23
17 1 1 - - 8 4+3+96 - 23
18 1T - = 2 8 4216 22
19 ) - T % 4+ 1+ 48 23
20 T - - % 3 4+1+18 23
Total 21 4 & 8 183 452
Heon numbeyr of ehilammaln/ooll = 22,805

Wesn number of chinsmetn/bivalent = 1,900
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- Chinsme frequency in the cyoss belween Loenl biuwe x

Russion are babulsited below.

TABLE ZXXII

Seriasl

?fimg;fh Ring Chain Rod ?’:ing Chiasng Toisl no.of
Qméwa Iy Iy IXI IX IT g£wequenoy ehiusmaln
1 f « = 2 8 4+2+16 22
2 1 = =« = 10 4+20 24
3 - 2 = = 8 6+18 22
4 - 2 2 -~ 5 6+4+10 20
5 = 2 = e 7 E+1+14 24
& T - - 2 8 4+2+16 22
7 - - - 1 1 1+22 23
& T = - - 10 4+ 20 24
9 - 2 - 1 T 6+1+14 24
10 - 2 - 1 7 6+1+14 21
19 1 = - 2 8 4+2+16 . 22
- - 2 - = 8 6416 22
13 - 2 - 4 7 6+1+14 21
44 1 = - 2 8 4+2416 22
19 - 2 - 1 7 6+ 1+14 21
i€ - Z - 1 7 6+ 1+ 14 21
17 - 2 - - 8 6+16 22
18 { = - 2 8 442416 22
19 -2 - ~ g o+ 16 22
20 [ S 15 4420 24
Total 8 22 2 17 160 439
Hean onissmats poy cell = 22.025
Homn chinomstn per bivalent =  1.835
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TABLE AAXTIT

Chineme frequeney in the §m‘hmas of
Loend blue x Chinese giant

Geyial

ey ‘ : ‘

8f cells Ring Chain = Rod Ring Chiassna Total no.of
a%ua* ed IV IV IIXL II II i froequeney chinemain

i P e w10 e 320 28

o2 1 = w = 8§ 4 A4+16 20
3 1 = 2 e T - ot 22

& i - 1 8 2 - &BEn2 D
5 1 = = T e 42414 20
8 - 1 - 2 7T 2 32:14 19
T - 2 - 17T = G+T+14 - 2%
8 « § = 1 9 =  3+118 22
g 1 = 2 = 7 - 444 22
10 T = 1 = 7 e 4214 o
11 - 2 - 1 7 = 61415 21
12 - 1 = 2 7 = 3o 19
13 - 1 e 1 9 =  3:7+18 22
14 f e e = 0 = 420 24
15 - 2 - 1 7T - Bl 21
18 i 1 = 7 3 4+2¢14 , 20
17 - 2 = 1 T =  Gt1+14 2%
18 1T =« = = & 4 4+16 . o]
19 - T = 2 7 2  3#=:14 19
20 0t e e o= 10 = 4220 24
Potad 11 14 T 13 157 25 421

Mer» nunber of shinsmain/eell 20,70

Hesn number. of chissnain/bivalent = 1.723
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TANRE XXXIV

Chiasme froguency in the cross between
Loesl bine z Oskosh

Serdal ,
nunhey - ‘
of ecolln Ring Chain 4??@& Ring Chinsne Tofal no.of
stedied. IV 1V zz:: EI I I frogquency chiasmeda
] 1T « - - "z@ - 420 24
2 ] 1 = = 8§ =  443+16 23
3 1 s - % § = 4+ie18 23
3 1 = 2 e 7T = 4414 22
5 1 o« = F B 2 4116 21
8 - I | 7 - 1414 0 21
7 1 = 1 = 7 3 1 0
8 - 2 = = 8 = 6816 22
9 1 e e e 0 = 4420 24
10 1 1 -« = 8 « 4+3+16 23
11 1 = = 19 = 441418 23
12 1 e e om0 e 2220 - 24
13 T « = 2 8 = 332116 23
14 1 - e % 9 - 4+1+18 23
15 = e e 0 = A+2D 24
16" 1 1 e e B = 43416 23
17 1T = = 1 9 =~ 4+1+18 23
18 4 - = 2 B - 442316 22
19 1 1 e« = 8 = 443216 23
20 1 - e 10 = 420 24
Tognl 8 8 3-10 M1 5 454
~ YMesn number of ehiunmanitn/ocll = 23, 10

Hean number of Bi‘tﬁ.ﬁ‘eﬁﬁ%:;ﬁ%f%l?ﬁwﬁn‘ﬁ = .92
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. TARLE EXXV

(&ngzysia of the vean nunber of chicenats/
enll of paronts snd bhybrids

- : Stonderd  Cosfficlent
Lrontaents  Hange Hoow - errar of vayisiion

. 22.24 -

20-24

1=
 2E=23 -

2428
1024
1821

. 20-24
18-24

22,8705
22,025
18,205
22,805
22.937
20,70
137
23,10
27.33

©.,088
0.8

.12

0059

0,102
0.4

0. 11
Go 123

0,15

1.73
2,42
2,93
.53
2,006
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TABLE IXZVI

The chinsms froquency (per cell) of p*went*
ad hobyids -

Permsn taze of ﬁevmmen
-of F, menn over

| Better  Pavental
Sl.Ho. Trectoonts Heem - varend mean
1 L3 22.57 .
2 LB xR 22,63  3.67(=)  7.201(+)
3 R 18.23
4 LB x IR 22.61 0.56(=)  0.39(=)
5 ILE | 22,94 .
é LB x 6 2570 9.48(-)  2.72(~)
7 et 1T |
8 LB x 08 23, 10 1.01(%)  4.524
9 ’ '

05 27433

Toble TXVI wevenis that saong parents
meximzg mmbey of chinsunta per cell was exhibited by
IR snd common sced navend LB the figures being :22.94
and 22,87 respectively. The minlsun number of chinonain
weeg cbserved in the variety Fusoien (18.23).

 ¥hen $he hiprids were tnlken inte cecount
all of them emeept LB x 05 registered s decresse in

thie number of chinsmatn from theiv bebier porent.
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The maximum deevecse was shown by LB x €6 (9.48 per cent)
and the nininum decresse by L3 x ILR (0.56 per cent).
However, the eross LB x 08 yeeorded & slight inercnse

over 1t bebber pavent by 1.01 per cente

¥hen the hybrid meon was compared with
povenbal mean orosses LB x R mnmd LB x 05 showed an
inoresses by 7.201 por cﬁn‘% enid 4.52 per cendt respeo-
ively, whdle $he other cvosses exhibited siight

deoronst.

Comprrison with the pnrenisl necn yevenled
that only one hybrid 3 x ILR showed a deerense in the
number 0f chinsmain/cell vwhile the other three hybrids

exhibited o glight inervense.
{2} Abnormelities of chromosomes

The toble XXIVII presents the ebnorunl
behaviour of meioctie chromeszomes al diskinesis, mmrfhase I
end Helophase . .Gn‘%; of %he 1200 chyomosomes studicd
in each ense sbnomcl behaviour of chromosoacs wis
‘noticed meximm in the evoss LB x ILR (dn 315 chromosoucs).
this is eclosely followed by LB x B (311), LB x 05 (302)

md L8 = 08 (287).

211 the hybrids chowed the presence of ving

md chain quadriveilents ond Trivelenis while the oroos
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1B x ILR exhibited univﬁiﬁﬁ%a, pyenotie behnvioury
unequal dig%ribuﬁi@n md enaphase bridge,. In the
hybrids LB x ILR and LB x CG there were & few
_@@%gm@nﬁa. |

The oxoss LB x ILE had ﬁh@ maximun
yereéﬂ%nge of chromogomal sinormalities ( 6a2563
which was olosely xnmiﬁwn& hy DB x R (25.916),
LB x O (25.166) mnd LB x a8 (23.916).
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Detnils of abevrandt cells in the hybrids (
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DISCUSSION



DISEUSSTION

‘ The present study of interevarletsl hybridie

_zation of Copoicun panuum wes wnderbeken with o view of
transferping the economie atiribulen, such as mosnie
romistunoe, profuse besring hebib, end long life spun,

- pyssent dn the verlety "Lossd biluve' %o other varietics
iike HEugsicn, Indien long rod, Chinese glznt and Oskoch,
which arc ondowed with o lovger fruit size and higher
ascorbie aoid mé suerose content. In this progremme
the variely "Loenl blue' was tnken as the eommon seed

perent.

| Bionetrie observntions relobing o geowth
chnracters, yield atbribulen, yield end gquniity of
ohillil were sbstistienlly snnlysed and presended In
thisz programe of study. Now 1% rencins $o diseuss
briefly the inverpretations of the dein so. as %o draw
| wolid @@@;@mi@nﬁa repevding the peyfomannes and behaviony

of ?1 hybeids é@%w&ﬁ %0 the parents. The resulis are

disenssed herounder,

L

UANEIPATIVE CHARAC:

The ropults of the present investigabion

- poin% towards the faet thed the oxbont or degree of

exprogsion of heberosis in Jopaicun, vardes with
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different parendsl combinabi ions. This diffevence
betwcen the eronses moy, porheps, be due to the
different dogrecs of genciie diversity betwe&n the
varents, Similer vemilts of veyging degrecs of he*em«s;’m
w:ith »egpeet to severnl chayacters wore ragorded by
Nogel end Xidn (1926), Kekisdkd (1928, 30, 315, Pal and
singh (1946) Vankateranant (1946) and G&lmaa and Holl.
(1948) in erosses of Brizxs&. .

| Vigour of the hybrids can be axpressel in
‘varﬁ.ans ways. Although the number of secda produced by
the P, showed n decrense yeb on inerense was obaserved
in the welgh% of seeds. As i% is wePexwed by Knkizaki
{1931) jti'ie' inereased weilght of F,' zecds can be attribused
to the large size of the sabryo, due to helerotic.
effeots
lerl: sme izs af:.mly constituted by height,
am*esad and mmb@r of ’bvm;@%z@ﬁ. In $he present investi-
g-z*'i.cm w0 c”a:szzea Logal ‘ba.uﬁ x m;sian and Locel blue x
Indien E.fmg »ed e:xhrﬁim{i *msi&we hoeterogis in geeﬁl:iag
height. This observation of mhmxeﬁ& zaepﬁlmg hed ’gh‘t is
" in eonformity with the resulis of Choudhary and Hishrn

{§966) and Viswmnathen (1967) in Splonum wiio nave

abiributed such vigour due to helerotic effevd,
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Obgoervations me wding the Wtinohe pland -%i%:%;g%z% of
hybrids revenled intermedinke gé@iﬁiaﬁ betwoen poyents,
which is guite in cceordance with the Hilzon Ihlg's
hypothesis of quentitative inheribmnce. Bub %&m
finding is in sorccsent with the :ﬂ?@éﬁi‘&g of Pal and
Singh {1946) snd Wishen (1961) end eontraay %o $hat of
Viswenathan (1967).

The nunber of bronches is enotheyr ﬁgﬁ%’i&zf
important g@ﬁami@ chnrioter. The sove o nunber of
brenches the grester will be the nwaber of leoaves and
os the Diuits ove bowne on leaf axlls, *&%xia widl
ultim&eiy results in the production of inereascd
number of Truits. Thus incvensed number of branches
hﬁs}é fm ‘m&i‘m«aﬁ penring on the botal erop yicld. In
the @:Fesén% a%eiﬂy’ two hybrids Loesl biluve z Chinese giand,
end Lognl Blue x Oskosh suvpassed theiy respeedive

norents in the production of branches regisiering

- ineronae of 100 per sent. The divevse behaviouwy of

podlien zimﬁezz%/é sgain points fovards the varied regpouse
of the common sced pavent, Sinllisr hebevotice effects
in the produetion of bmmoches hnve been recorded by
Fodda (1928) and Kekizeki (1930, 31) in beinjel bybreids
and Joshy gt ot (1958) in bhindl hybride.
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Inerease in the zzm?aer of lenves and lenf
syes will remoykebly enhemosn the ghﬁ%aggm‘%m@;;@ sotivity
which will have n direct Mswimg in promoting the yield
potentini. In the prosent i vﬁs‘zi%a%wm the hybrids
fwom the two oxosses Loeal %E.ﬁe x Chinese giant sad
Lw:s.;l‘ blue x Ogkosh showed stetistlesily @mﬁmﬁjﬁ
mgeri@fgi‘isy over thelr pavente ond hybrids, thug

confirming the positive heteretle effent.

iﬁm ﬂi&wmg: *Ei&% 3%}35@9& a‘}f the plant, the
gaﬂmem% Q;%susly ,msimzz%w *E:m% %%z@ ehﬁ,me%ei' follous th
typi @5‘%‘1 m;&’ Seani of quantib ﬂ‘*‘"‘ive inheritonee; %fse s@;erbmﬁs -
bewg m%&mﬁmrg ) *’%’g@ PRPENES. ﬁ@zzz@?@m this
e‘hmm@im is ﬁ@ﬁ‘!}z";ﬁiﬁ*‘ﬁ Ty %o thet of Bolyn (1918) and

‘fenzx@'?zm%mmm C’l?e%é) in byl mgsﬁ, hybrlds.

,wx'l ineas in blooming is also sn mmz sk
eenonie mﬁtxﬁpﬁﬁe, In the @:ﬁ*&mﬁ% -mmw%%a%ien ell
Hhe hybeide displayed proncunced esrlinesss Dimilew
'&eﬁwm%&ﬁ effests in enxliness were recovised by Pal and
Singh {1949) end Wishys ( 1961) in brinjel hybrids.

Semistorile hybrids between individmnls of

24049

the ssme species have long been Imown in Senoih
Galoghais
{Huntzing 1930, &, 13.&@3 e mony other generths

Cempenanla {Demxiington snd Geidner 1937,
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Ag vegnvds mmm%@g@ of fruit set ene oroas

Tosl bine x Oskonh out yiclded theix mage;e"e:ﬁ.?e |
pazenita, while *'%m @“gzzcw h@&ﬂi&s wgis%ma P 3‘%@&@‘3”@'&.
- Betlach (1966) reeorded ms;?z:mg-@ frult set of 3%.‘?{
per cent mnd 47.47 pev cﬁ%ﬁ”& :m o hybmz‘iﬁ of, ?gﬁm: ioun,

In the ﬁ%&ﬁ@ﬁ% mvm ué,gﬁ?.&ma *&ﬁ% ﬁ'mﬂ:@: 3@% in &ﬁ;ﬂi&g
renged from. 44.82 pex cent %o ?ﬁ. 43 por cend. Tho
inorensed fwult set ma:y ‘b@ &%mmm to the heterotie
effeet, while itn &c@r@w‘h B0 the mlz.m abexrility
possibly “@m*iseﬂ Prom melobie ebnovmndit ies of pollen

m*%hme eciioy

.4 iﬁm nmmr of fruits produced by the hybwids
:mn*smaﬁ mm@amm h@%@@m *z;mi: oroduesd by she

@&mﬁﬁg, %@”&FW eﬂ th the B&?iﬁ&»ﬁlﬁa of the inheritenece o

6L qmﬁ%mﬁwa @hwmammg Similar results have boen
ebiained 333' Yenkatnraseni {maﬁ in bedndsl hybrdde.

A ;m she hybrld fmiw were m‘&mﬁm@@m in
‘ «a&% shen coupred with the frults of Shelr pavents.

| Z »‘;é.s a‘ﬁ: m%m& is iiﬁ £l eondornity with the £indings
of P ﬁ?wam Q??éﬁ Based on his stedies on the indere

m&.&zﬂ;ﬂ Egz the eane of fould

Taf %ﬁﬁ» R

| pizt, %:f%‘é:eﬁ as length = gw???ﬂig the %..3, mm.ﬁg ane erdes
G ﬁ?pz’m{i&i%‘%&%* %o 'é;hu geonebric mann a:ﬁ the parentse
This is in egreenest with the findings of Tatebe (1943)
mnd Bao {1966) in brinjel aybrids.
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Ho signifiemmt inoresse in Trult welght woes
aotiecd in the precent study which is in eonfoymity
with the obsexvations of Viswsmathen (1967) end Gopimony
{19623) in miawﬁ. |

ALl the four hybpids in the present investie
ga%ieﬁ,. digplayed the intermodiate condition im he
number of soeds pew fmi%ﬁ The deeresse in the seed sel
cen be attributed to oytologiend -mmgw. The %ré.g%a
frequency of multivelent assoclations exhibifed by the
. mebophase chrouscones might heve disrupbed the nomnl
neiotie behaviour which in Tuwm alght have resulted in
the produetion of invieble siovosporangis. The high
degree of reduction in pollen sbalnabllity appenvs o
bouy o esyvelebion with this phencmenon.

1T, QUALTRATIVE CUARACEIRS

The solour of ths nature and ripe fmilts,
hne & proncmiced commercisni sdgnificanesy

The dominence of purple colowr OVeE NOT
purple colour was veported By mamy workevs. Ronenujem
innnture Teuits

gad floweyr pebsls in Purd vred variety of Cfopoioum was

ot ol obscrved that purple eslouw of

monogenienlly dondnent over non pigmented condition of
NP 46 A. The domincmnes of purple colour wes ulso
veporied by Iatcbe {?3353 in ozg plonis.
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‘  The observations in the precent hybrldizabion
worlk, » :,z;;rzﬁngg thyee erdases Loenl blue =z Buasinon,
Loeni blue x Indisn long m@& ond Loesl blue z Chinese
gient point %owanrds the &f‘ﬁ.‘@"‘&l& conclusions, although
the development of purple eclour in fyuits woo in
conjunction m*ﬁt ‘the maturity of fruita, The smme

phencmenon h@&éa g@i}ii in corolila colour mlsd.

The non expresaion of the purple codour in
git %zex* ‘?ml‘*;s ox corolls in one ovous Loesl Hiue x
_Qﬁk@a}a, @@gw@aﬁg suzgentn .ﬁze presesee of sono

inhibitory genes which provenis e devdlopmont of

-

urple oolonr in corelle and fmits, Siailaor results
were obinined by Resenujenm gl gl in his dnteprevnrictal
i

mas&a M? Sopalous. ?m%éza%@m the dominenec of non-

@@mwﬁﬂ aamﬁ ‘i‘a‘iﬁ%& iiﬁ bt ee jmaﬁmm was msﬁm by
_ %M@mem (7963§a

The conptont sssocintion of pobtal and
L demsture :%‘mi'%z solour woudd popear o be u osse of
pleictropys m the cnoe of the commen seed pavend Loend

biue s sz.ggeﬁ*zm 'bgg ?ﬁ&&?&ﬁ@ _%.

In szf#.& the ;@msgr@s the &mf mm&. £ the
hybyrids venunined mn‘m e@ﬁ%m & to the ’gax@?m dend

colour of the common sood g&r@n*& ﬁocﬁl tine, Based on
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the cvosascs of Purd red and HP 46-A Bomenmujan of ol
concliuded that the pwyple lest eclour of Puri red was
due to two eomplamentary genes wiz;ﬁe 0P 46=4 onwried

in eddition %o the rzeeessive nilelles b these Fwo Lool,
e inhibitory factor, in the presence of whieh the leof
lsming remoined groen. I3 is olso interesiing o note
thnt %he inhibitory feaetor vhich pasks the purple leaf
colour is non funchional zo fmr ns the eclour in the
impetorve fruits and petel is concerned. One posaible
reason for the move complex eontrol of lenf golour
 might be that groch lenves nay Ee.mm effieiont, pholo-
smthotieslly then pwple eclouved lesves (Ruunfiujem

~ _ﬂg;, nl 1965).

“’h@ erged frait ;maiﬁm nanifested no
dominenees over pendent nature. This observation is in
agrecnent with %&1@ fm&fewg of Boamwmjos gt gl in his
crousce betwcen Puri rod end FP 46-A.

As opposed o the findings of Saked iz%? e
in the prosent study, three erossces showed inteymeliste
conaition in fruit sizes DBt the smell aize of the
Pradtn of the comuon send perent Loesl bluc, wan
completely @ﬁm&mﬂ:, in the eross Loosl blue x Oskosh,
which is sgain controry %o %ﬁa pariicdl doninmnee
proposed by Sakai (1937) in crosscs of Uopoicud.
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%l‘h@ nost Ampotont @eanmm objective of this
s*ﬁm&y nas ’ﬁ@em %sa) iﬁ‘m’iﬁi’ﬁy the m@m&ﬁ.@ msm tonee from the
ioa"'* blue wvﬁc%y o the @%ﬁm‘* iﬁm v:metmm Rﬂa@ués&f,
and é‘@eahz, C?Qéﬁ} %ﬁéﬁ on thelr works on inter-varietel

hg'ﬁ; (Lm%im a:{ ; 'm@m‘wﬁﬁé hp‘a the moasle

mfsm%xam@ frf’ %zﬂ veéi was wnder mmgmm emz%e&.

Sinclair ond Yalker (1555) in a mﬂg of
inhoritanes of virus in gw pen have yoporied thal the

rosigbones iz due ¥o a single dowinent genee

T the present investigation the &izonse
wesistones of the commen scod parent Local blue eould be
insoyporated in oll the four hybrids. ’é‘izx'm&% %the

resulis of the studies indiente the éﬁzﬁiﬁm notare of
(isense vesigbones over Me@mbﬁ%&. The nolure
of control of disense mﬁi&%ﬁﬁ% e a@ be mﬁfii el by
the stuly on m&a@g&m@ &%f'*f?‘“’eg! Wwing zamg?m ilege

The ﬁ%::lﬁ%ﬁ;g*e nanoeiatlion of mosnie reslioltance
end evoed freld position wos reporied by %}?ﬁ%ﬁﬂm ok 5 __;
(1265)s “his sppesrs to bo The case in the mossie

sziztent  wvariety of bogsl @;ﬁa@
QHEEOAL STUDIES
R m&___ z;mvi les one of the richest sourees

of Titamin © {ascorbic acld). Different varicties
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exhiblt varied range of this nubtriont econtent: The
seme is the ease with suernse. Incorporntion of these
two charnoiers provides asnother impordant objestive of

the present invesbigantion.

Az opposed %o %}m ;E:inﬁwﬁggﬁ of Betlzch 51%?)
end us in egreenent with Chroboezek g% i (1966) il the
hybrids of dhe prosent study manifested hybrid srigem*
in the ascorble coid eonbent, Horcover in sccovdence
with the vesulss of Michna {1966) end Putkevie (1967)
4:&53 Inerense in the sscorbie aeld czm sent was aé:srr%?{:ﬁ
sdong with the ripening of fruids.

, ﬂha h@%@%ﬁﬁ aﬁ’am‘ﬁ of pgeoyhic acld
eontent was recorded by Imdl (1968) in Dolichos 1ab sb.
He reporied thet two hybrids vegistered an increnne
over thelr botter @ﬁ?&t%, In the present hybrdiad s.gim ,
work also the ?iﬁm:&n ¢ content of two hybrids &1@1@@3
positive hoterosis. %i&é szzapazﬂe*%ﬁy suggests that
the pollen pavenss have & é“?@r:m% genetie constitution

for the expression of this Tiait,

Cepeslein is the sotive alkalold éizzgm{iéem
respongible :n:’éz* $he @&%ﬁ?@my of chillies, he‘is%siw (??1‘%?
end Deshpende (1935) recorded that pungency iz &
heritable charncter eontrolied by & singie doninmmt gence

L
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Ous of the four oewosses, only Toosl blue z Onosi
provided » positive heterosis in the cxpression of this
trait. The snalyeis of CGepssiein. in pavends sad other
h;?‘%‘:eﬁiﬁ:s doee N0t seen to bo in sgréement with the
observations of Vebber (1911) end Deshpunde (1935). On
the other hand 4% lemns ﬁ%&%?ﬁ* Lowsaids é"ﬁa &ﬂﬁ@;ﬁi&‘zﬁﬁg

of Resemujen mnd Thirwnniacher (1966) who suggested ',
'&hz;? the genetie -@n‘%‘mi ﬁﬁ'g&@%ﬁa@ profduction is
undey ggigge&:ig systen. It cppecrs moze ;‘yégsmm.@ 40
conciunde ?:;izr* *%1;:3 W@mm@ﬁ .:m ézize ﬁ&?i‘?&i&fm condent in
izhe ahove hy’ﬁwzéig may he &&@ 50 'Kma prosence of mgﬁz
EHeTDAc @m‘t;@m. %ﬁf %ﬂm “4a supporied bgr the resulis
of Siovers mnd éﬁésiwwa ii%@?ﬂ who suggosted that ‘f%ap
mlesgzwa {33. Wﬂz‘ m %w @xﬁmm;ﬁ.ﬁn nﬁ: gmwemeg.

The sﬁ@mm eontent in all the four hybirido
eahibited heterosis. Two hybrids Toesl Blve x Busslen -
mnd E@m& ’é}.anea £ Xﬁémm leng ved surpsssed their batber
parends, _z_tj@:;s : digs* the diverse genclkie avchlleoture
* pf the mele _gwx%m | |

CYIOLOGICAL STUDIHS

The oyiologlesl studies of the pavenis and

hybrids mveiled amy intervesting phenoneis.
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f11L the fz‘m&* SrOSEes ;uwa.&aé, pronoanesd
hybwiﬁ vigour as regrrds the size of pollen genins whiech
iz in confornity with the %}ﬁ:mga of Viswanathan (1967)
in brinjeld

The hybrid fortility is corvelated with the
- number of bivelents ond reguloy

seperation during the
nelogls of the hybrids. Thms the degree 0f synapsis

8 o messure of the é&g@t& of hyb:zaﬁ@. é’w%mi&g 28 postalio-
“ted by Clousens

_ The coyteloglonl @%&mﬁi@ﬁé gﬂﬂéﬁ@%@& in the
&iésma;mmmes of hybrids in the preaent study yevesls
Eo1 ﬁeﬁﬁ%é corvelation of neicile shnomelitics with the
bybrid fortility. The g@*@%ge of pollen storility
was obviously higher dn =il the hybrids @35.@%3 hnd o
ﬁ;izw;c% bearing on the fruil set end mumber of sceds per
eap@ﬁ.’é; S

Yelotieo Aioturboices ;&3&, forantion of
mdtivelente ot Mekinesis nad bridges and Zrogaents ab
mnaphase L, refliecated mmm on the polien chewility
and ?@m@*w@% of fwuit pot. t‘ﬁiﬁma Lrequeneysacen
roloted to ﬁm number of m&wﬁmﬂ'sg m@ %aﬁ.w&mvﬁs,
trivelenis %«:s chain quadrivelents ot diakinesis
indienting o diveet rolationchip of the degree of
aynapois ond hybrid fﬁg"issﬁ.i‘%? ne postulated by GClouscn.



126

deiosie of nilerosporoeytes in the present
hybrids wns chapseterlssd by ke hlgh frequensy of
sesarrence of »ing end chaine-guedriveionts, hetere

pyenotic héﬁgﬁmz‘, waivnionts snd Dyaoaenise

The preofense of multivalent configurations
0% the meiotic chromozomes point towards the homology

of the pariicipent cluvnossnes.

r’s plausible explonotion %o the development

of honology® ’m%mi Iiras o DOoYe CRTOROZTNCS oof

- wensopebly be offered Yo the z*am@ag&ea% of chvomosones

followiag brenks. She multivalent sseoeintion insluding
xing sad ohnin quadrivalents ouggenis o posolbility
¢ tha presence of trancisentions. The stisetarnd
voriations ave menifeoted in aumphose bridges In one
erosz, which o be sscribed to the forwation of
dieentrie chycmosomes snd univelents. The high
frequeney of frogments in one cross ool blue x
| hinese g:i%:&ﬁ'm?%mﬁsﬁ o positive corvelation %o the

. pollen ateriliiy snd affcets the vitimate frult set.
Molhovs {1965} pecorded compilébs ov portlsl
serility in the T, and ¥, owing to the disturbed

aelotis behavicwr of nicrosporocyiess
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~ The reduction in pollen stainebilidy ond
nuaber of geed seb per cfmgulc in hybrids ave generslly
eorrelated to the formation of e;uaé@?imlenm al% mmaphmé T
i a3 notlced by Yermsnos snd G111 (1967). This obserw
vation is in full sgreement with the findings of The
present study. |

ECOROMTC SICNTPICANCE

The ceononmic atiribubes of Cppsieun ghnuum
are senltered in diffevent vnrieties. Bat they ave
often g@é@m@&‘m’te& by other undesirsble quaiities. Tor
exnmple, the pollen porents used in the study have lnrge
freit alze, high ascorbie asid and séucmse condtents ad
are poor yiclders and pﬁ‘ﬁ"ﬂ:e to mosaic dlsense. Hossic
is the most drendful dlsence of Cppsicun which forms the
dmporient impediment in the way of larpge seale cultive~
blon of this parvasmount opiee crop. The eommon sced
parent Loenl Wlue gasgmméﬁ wosslc vesiskonce =nd prolific
benring nnture nlong with zood copsnicin condent. The
werdlth of vzzz*:iahiiitg gmnong the variedties pmsen‘%eﬁ
saificient zeopo for the rvesombinstion of these coonomie
trnites |

A1L the 1?1. hybrids, like the copmon seed
parent woas inmune %0 nmoanie disense. TFurther, ascorbie

sedld ond suerose conbent miso hove been brought in the
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hybrids along with capssicine. It is also worth menbion-
ing that the prolific natuve of the common moiher plent
could be incoiporated g&r_ﬁzf; The some eon be enhonced

by subsequen® broltoronsing.

The remulia of the preosont investigntion

- revenl enough economic propositions

I% deserves mention that the resulis are
 promising and point towsrds the posé:’:.hili%g of molecting
dogirable types &ambini;:g the ecconomic aotiributes of |
- both the parents nancly mossic resistance, prolific
beavring, long life spmn, higher ascorbie seid ocnd sugnw
content coupled with cupsaiecin, from the segvegnting

generations of subsequent backorosses,



SUMMARY
AND CONCLUSIONS



SUMMARY AND CONCLUSIONS

1o The oytomoyphologicsl mnd chenmienl
azpects of fouw 1?3 hybyrids of syosces invwlving five
vaviedien of Cnpaicum Wa L. werve s‘snéie& The
vardety 'Loesl blue' which poasessed mosnie voni stanee,
prolifie bewﬁng }mbfi,%, B.tiﬁg? life Spon and high pungenecy
w0 se:lmz%ﬁ s she eammz peod mzmnt. The selected
pollen gvaz'en%s WETS, z%mssiw, iml:um long reds Uhinese
gimnt and Osimah wh:wh wers gzﬁeﬁ with o higher eondend
of m@e&rbﬁ.@ acirl and @amm smd Lavger Trult psize, Wb
lacking j!;h:a qualities of the coummon seed parent.

2; ALl the fowr F, hybrids menifested a
moykod depyree of heterosis in many economieaily
'im@urtm‘a a%sﬁmes 1ikey oorliness in ’é:slwrﬁﬁng, numbey
of leaves, number of bronches, lenl aven and chemieald

constituents like aseorbic neld end suerose.

3. An intermediate econdition wes observed
with repard to heighit, sprend, number of frulbz, Trald

gize ond numbey of E‘Q secils.

4o The frult gize of F1 hybrids was more
soproximating townvds the arithnetic nesn then Sownyda
the geometrie mesn except in one cross (Locel blwe x
Chineze glant).
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5« The deep purple colour of the comnon
seed porent 'Locel blue' wan found $o be dominent in
three crosses. However, dthis colour failed to develop
in. one erosy nanmely Loend blue x Oskosh which spparontiy
sugreats the pfeaenee of some inhibitory factors in the
varicty Oskosh which provented ‘%Ew éxpm@:imx of purpie
colours | S

6. In ell %im crosses i;he fmit size wos
*tezzéing ’*'ewm*ﬂa ﬁhe amell Lruid 34.25 of sae :meﬁ parent,
Loenl blue and the mbgm' s&m of %he mi g:a such

wosg mr“ ”ouné m be ﬁﬂiﬁiﬁ%}lu in zm:; @,i‘ %he em.wes.

7. The aeeurmnce of double fyaits (in Loeocl
Wue x Indien long red) and potalloeid stamens (in
Loenl biue x Pussilen wmd Ioesi s&.ue x Im}i:m Zong a*c{i)

misgis‘!; ba ﬁue to some éave&agmcn%l wn*iﬁ%mmz.

o 8.= AxL the wa, ﬁ.:il;e i;he common seed pavent
| Loesﬂ ?ﬂuc, ex}ubi?;ea “esmtzmcc apningt mposnic

disenoc.

| 9. The ﬁ.‘égsﬂiegi studles recorded proncunced
heterosis in the ascorbic neld and sumé‘e content in
e.‘!.i hyﬁfias. Mt the enpasiein conkent of the hybrids
rensined intexmedinte o that of the pavents. The
nbaenee of increase in eapscaiein content in hy’briﬁ
M‘ba égay Be fz‘k"uf_rﬁ.mmﬁ ‘EQ the presence of high suerose
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eontent ‘whie?; presunchbly shouwld hove masized The
expression of pungency. ’ -

| 10. fThe pollen prains of ol hybrids
displeyed mn increnze in size, probably due 4o he’é;émsim."
The hybrids exh:iaitea’a iozger chiasme lirequeﬁcy Dey
ecll end per bivalent end higher 'pel;len sterility when
compared to thedr pavenis indieating the linsay
| relationship of homology in poiving and She production
of :E‘ertiie mieroapores. Thus the &égree of gynoopsis
of homologous chromosomes is found %o have o benring on

the Tertility of progeniess

11 Efollea é%@z-i}.ity wng Zore nyonosunced
in !zybi'iﬁs witleh hed o direel bearing on the ;‘:;ereﬁmﬁge
of fxult set. Cybologienl obzervations of meiotis
-&hmmémmee wvelled mony intereating phcz-smmeézg. The
meltivalend configurations ot notophase I, chrombsomne
bridze and fragments ob cneplmae I ond unoquel
aiztrivutions night have diswmpted the production of
nornel vieble mi@éﬁﬁp@rem

12. It dcaerves mention thet the roesulig
on the whole are z&mmlising méd poind *ﬁaw&ésﬁs the .
peégibilﬁi; of scleoting o mosalc resistant variedy.
o Cepsicun w{hiéh combines oll the economic c}iz:-..,. webers

of both parents (high produetivity, long life azpon,
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higher -eaamaﬁ* of asoorbie aoid mnd. m@mée combined
with eszgmmrm} fyoum the se grogating hﬁa’gewm gonerse
tlong emd pz‘wi@a aapide seope Tor the fuiture line of
work in %his esmp

The @mmﬁ%ﬁgg vosults of thisz study infdiente
the better poasibilities of o iving & mosale yosisband |
W.z&*i@%y of Sopploum ecombining o23 the other ceonomin
g%‘t&*ihmﬁ;m of the parenss (high productivity, long 1life

apens Righer content of ascorbie sold, sucross and

Snnsniein) , ‘th?%ighr@gaﬁ%esi backervossea, It deserves
mentioning in thia context thet this study which
seserves wiple scope for the future line of mﬁi By
be enrried out to the full extent to aske it a boon

%o the eulbiveor: and consumer as well,
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PLATE Nogj

blue x Russian

P brid plant of
Tdon)



hybrid plent of Leoesl
vlue s Indian long red




F, hybrid plant of Loonl
biue x Chinese giant




PLATE NO: 4

1‘1 hybrid plant of Loeal dlue
x Ogkogh




PLATE NO; 5

Two fruits in the same axil
of the hybrid viant of
Local biue x Chinese giant

Petnlloin anthers in
aybrid piant
Loenlblue X Russien

Double fraitg in the

Same ealyx of the hybrid

glant of Loeal blue x
néian long red




PLATE NO: 6

Metaphnse I showing 12 bivalents in
Loenl blue

Metophase I showing 12 bivalents in
Chinecae giant




PLATE NO: 7

Metaphase I showing ring IV3 in the
e
¥

4 hybrid of Loeal blue X Russian

Metnphnse I showing the ring IVe
in the T, hybrid of Locnl blue x
Indian lang red




PLATE NO:8

Hetnphase I showing the chnin IVS
in the F1 hybrid of Loeal biue x
chinese ‘giant

naphnse I showing the bridge in the
1 hybrid of Loeal blue x Indian long
red




PLATE NO: 9

Un i
ofe;:nl distribution in the microsporocytes

of Loeal bLlue x Chinese giant

=
“ragments in the micros orooyte F
hybrid of Loonl blue x &mi’ﬁ’;ﬁﬁt*'

22
syenosis in the microsporoeytes of
F, hybrid of Loenl blue x Ch&nese glant




PLATE NO: 40

Higher percentnge of fertile pollen
grains in the common seed parent
Loeal blue

Lower percentage of fertile pollen
grains in the ¥, hybrid of
Loeal blue x Chinese gliant




LOCAL BLUE RUSSIAN

Ny

Mature and immature fruits of parents
and hybrids showing size, shape and
developmant of pigmentation




PLATE NO: 12

LOCAL BLUE CHINESE GIANT

Mature and immature fruits
of pavants and hybrids
showing size, shape and
development of pigmentation




PLATE NO: 13

LOCAL BLUE

INDIAN LONG RED

W3

-

Mature and immature fruits
of parents and hybrids
showing size, shape and
development of pigmentation




PLATE NO: 14

LOCAL BLUE OSKOSH

L 1
E B

SYPYY
N

tooew

Mature and immature fruits
of parents and hybrids
showing size, shape and

development of pigmentation
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