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Chl111 (cap'isp .... L.) la'D iIIportant.

vevet.bl ...aa-aplc. crop grown in Indl.. Beli..ed

to hay. been introduced b~ the Per~ugue•• froID weet.

Indie. and grown ln ~~ .a .rly •• 1"9 (_t.~ 1889),

It ba. becoate .n Ulponaat ~.rc"l crop of India.

Chilll la known for lb Pt'UD9-CY, colour...~ aDd

taate, it ~rta to the fM4 ..t.eral,. Chilli 01 __

re,in I, Wled In p_~e_t.lcal lad eo_tic prepantloaa.

"aid.. ita lndegeaoU8 ua.., chllil ha' a very or..t aport

potentlal. Hot ch1111 1, _1"..nd wid_pr_d In Il'Idlt

co-.pared to bell pepper,. Uauelly the llrve fruited .ad

non-phDtent capalega, or bell pepp.r., u,ee1 prlaclpelly

., Yeget.able, are rich in c.rot..e (1.8 -.1100 V) aDd

vita_ia c (103 119/100 0) •

• e11 pepper (Sili.i_ • __ L. "1". itot•• Sendt..)

1a a newly lntroduced crop ia hrall. only I f. relewat

1nfo~t1on are _.il.bl. oa tlte ,uitabUity of ttl .., crop

to the vent m.ld tropical cond1tlou of K..,l,. ...thoup

the tropical and ,ubtropical c:oDdlt.loaa II'. GOaduc1•• for

the growth of hot toml, b.ll pepper, 'I". Orow oaly i.

relatively cool c111tatic co"cUttoaa. .\DOther 11Jlltiag

factor for cuI tl_tlon of cap.ie. 1ft wana It_ld tropia



i. bac~erl.l wU t ...ed by f __1lI1 ""."'tt'.
E.F. S.ith. Hot fol'U of dlllli 11ke KAU Clut.er

(Cc,p'isw I.'" war. "'S1Bl.,.) clad Pant. C-l

(Qp'iQe In... ¥ar. I'DD!') are endoved '11th nltlple

di..... reat.tanee .ap.e14ll, .;.tln.t bacte-rul v11 t.

The u••fuln••• of K~U Cluter ilnd PInt C-l cI. _ure" of

re.l.tance to wilt caD be .xplolted tn gro"lft9 bell

pepper. under the warm bUlltd cenci1tton. 0 f iter,l,.

In chUI1, h.t....l. we. reported for .ny emao­

.lellly l-.portent character.. It can boo.t up yi.ld, lov

It pr..ent. Report OD Intervllrletal hetero.l. betwe_

e,p.la IqD!!! qr. a(9"!'!' Q2!!S!!!! Inn". 'Mr. loni!!!

lad "p.1C\!1! tDlu. Yar. "lcinlASYB are r~ther lwittld.

Sine. -o!l't of the pr•••t day cul t,lvar. are

.011t.ary fruited n..rly 20,( of the total co.t of cuI ttw­

tloa 1. excl\l8tvely for har.e.tlD9 of frults alone

(p lou. 1985). SO .t~pt.... been _de at Iterlb Agri­

cultunl UIllyer.lty to d."elop clustered bell pepper.

re.ultlng f~ cro•••• bew.. bell pepper. 11k. H\anq.artaft

wax and Sweet Red Ch.rry Pic:kllDg with K.\U Clu.ter (hot

chUll). The•• d u.tered b.ll pepp.r lin•• dev.loped It

Kentl, A9rlC'Ul~U'al tJlSl.er.lt, Deeded contiDUOU' ....luatlon.

COD.:ld.r1nq .11 the ,bo.e factors, the pre.ent

lD...~:lvatloD •• Uftdertlk_ with the followlnv objedl••••
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1. To estiMate interwei.tal "1 heteroei_ 1ft

cap.ieua • nau\1ll!' •

2. To e.t1lNtte ~e a-bia1rlv abU ity eftecta

1ft progeDi•• of int.ervari.tal ero•••• of

<:aE-iet.!! a.......

). To evaluate Pi hybrids for reaction to b.acterial

wil t UDder field conditione.

•• To ..... luat•••• of clu.tereel bell peppeor.

for adaptability and to ••leet .lite pl~nt

type••





The lnfol'Jllatlon on variability, adaptability,

oenetlc dlvervence, b.eroata, c::c.biDing ability,

r.al.~nce to bacterid wilt and cl.aternea. in

C41e,iCWl\ !!Du- L. ~r. pre••teel.

,. G_aic ".r1abllity, berit.abl1ity aDd 9...etle

advance in cae,i£!! IlUIua.

1..-09 and Lippert (1966) ob.ened a high pheROtypic

and genotypic varlabU ity In aveet pepper for plant heiGllt.

frulta/pl"nt and fruit yleld/plant. They .1ao noted high

heritability •••cuttld with high g_tic advance for

carotene content, fruita/plant and fruit velght.

In .. atudy tnwlvi'lfJ 19 liDe., Singh and Singh

(1970) ob.erved .. low heritability and expeded o_etle

.dvance for plant h.ight (O.JO, 9.16), prlaary branch../

plant (0.31, 16.7'), fnaita/plant (0.29. 32.1>, fruit

length (0.20, 13.06), fruit width (0.23. 1.04) and fruit

yield/plant (0.18, 12.55).

Naftdpurl .u 11. (1971) ....ned high heritability

for daye to flower, day. to 8IIturity, fnalta/plant and

frutt yield/plant. Eat_te of expected genetic achenC41

va. high for frult./plant (5' .00), br.nche./plant (50.00),
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4rya and sa tnl (19'6) recorded a hlt;Jh herlubility

e.t.iNte for leaf lengtb, braftchee/pl.nt. and fruit. yield/

plant.. They aleo ob.erved a high O_t.ypic and pheno­

t.ypic coefficient of variat.lon, heritability and geD_tic

advance for fruit.e/plant.

WhU. ewlUllting 38 ..rieti.., 'vaethl.11 1.1.

(1916) ob.ened a biOh ••t._t.e of heritebility with low

QeDet.ic ad..nce fOr branche./plant., fruit. girt.h aDd

average fruit. weight.. Fruit../plant had _derat.e value.

of heritabillt.y _net genet.ic edvaDce. High eetfalte. of

heritebU ity and genetic ad_nee were found for plant

height, fruit leotb and fnit yleld/plant..

Bvaluat10n of 23 varietie. of chilli conduct.ed by

Outta n Al. (1919) led to ob.erve a hlQh coefficient. of

".ri:lt ion for plant. height., branche./plant, fruit. veiOht.,

fruits/plant and fruit. yielc:t/plant.. Heritability e.tt.ete

W8. high for fruit weivht (0.91), day. to flover (0.91),

plant height (0.81) and fruita/plant. (0.11) •

Chandra n Il. (1983), be.ed on an evahatton of

12 chUli lines, reporUd high heritability and o.etic

ad_nce for average fruit weight (0.91, 69.31) and fruit

yield/ha (0.91, 12.(0). iCahirAgar.u. 11. (1983) rtlPOrted

hiOh .sttaet.ee of genotypic aDd pbeaotyplc coefficients
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of v.rl~tion. heritability aad V_etic advance for fruit

lenCjJth "nd high to IftOderate valu•• for fruita/plant.

Vadivel S! u. (1983) reported that plant height.

branche.!plant. fresh fruit ".10ht. fruit girth ,snd frult

yleld "ere hlQhly lnflu_ce4 by environ..nt.

t14ir n 11. (1994) reported envirOnlNf1tal In fluence

on pr~ry branches/plant after ...l_tlO9 30 chilli

v~rl.tiea. Hlgh ••ta-t.e. of heritabllit.y and genetic

advance "ere DOted for frultslPlant (0.99. 249.31). averag_

fruit weight. (0.99, 206.35). fruit girth (0.99. 140.87) and

fruit yleld/plant (0.99, 222.75). Hlgh heritability with

low genet.ic ad".nc. was foud tor days to flower (0.99,

3S.el) and plant. height (0.96. 53.SO), iDdicat1nO role of

non-additive gene act.lon.

aopalakri8hnan (1985) reported high .stu-te of

her I tabl11ty coupl ed wi t.h b 1Qb genetic ad..nce for _in at.

leDQth ilnd fruit. 1"~. High ..tiNte. of heritability

along wl th low venetie advance were reported for day. to

flower, daye to fir.t fruit harve.t and fruit girth.

B. Athpt4bll1ty In bell pepper.

S@ll peppers grow well in .. relatively cool el_t.e of

lS-25·C. (Tbo•• "nd Nair. 1961, Singh. 19631 Slngh.

1976, KG.-ni, 1982). The cultl..tloD requlr_nt.. of bell
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peppers were glven by Joabl aDd singh (1915). "1'bey qrow

well 10 want and b_1d cl1Mte. but dry weather is equally

neces.. ry duriDQ fru1t _turity. "low hWlidtty aDd high

t_perature at flowf.'ring ·sad fruit10V cause flower and

lIIa.tura fruit sheddlnO. Cochran (1936) reported t.Mt

air teq>era ture at the t .... of blOOID aff.eta fruit set.

Tbe .uell11_ ••t of bell peppera occured at .. conet.tnt

~per.ture of 11·C - lS-C, with t ..perat.ure below l1-C

snd .1bove 32-C. preventin; frult a.t. PrODOUftced effect

of unnperature on fruit aet. fruit shape "rtd frult elze In

c,.llfornia wonder .a reporMd by ~ylaki "nd Halevy (1914).

Low night t-.perature increased the perceft~g. of fruit

a.t and parthenoearplc frult d.".lopBtent. High day

teetperature (20-C - 24-C) aDd low l1ght lntenalty (3~

ett.de), .-tnly at early aqq.. of flo"er developant.

prollOted flower drop. High ttl8lperature durlnq later stage

of flower development. was • pre-req\tl.1te for the for'INttoD

of full 8h.sped frulu. .~tbouOh bell pepper. grow •• tla­

f"ctorl1y over .. wlde r4Dge of soU types. well drained

11ght loalll aol1 i. the but. .. ter lOOO1nO oftr .. abort

period i. bar.fui. The 1deal pH ls 5.0 - 6.5 (Joshi and

Slnvh. 1915) or 5.5 - 1.0 (8~rup. 1914).

Pious (1985) teetecS the .dapt.abl1lty of bell pepper

11nea and , 1 hybrld. In_l v1DV bell pepper. aDd hot chUliH.

Hungar 14n wax. cubanelle aDd larly calwonder ylelded falrly

well UDder .... na h_ld tropical eonclltlona aDd were ld_tl­

fled prc.isln; for Kerala.
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C. Oenet.ic diverCJ_ce in chill i

S iDgh and singh (It'''~ eft1 ua ted ..S 11ft.. 0 f

chilli and eorutucbtd D
2 ••1ysis for cli...rg_c.. Th.

11n•• differed significantly tor plant. heiQht, br4aCh••/

plant, day. to flower, days to -.t.urlty, fruit l-.th,

fruit thlck...., frulu/plant. _ncs yle1d/plant. Br"ncb../

plant, fruit thickn•••, fruita/plant. and fruit yi81d/p14nt

contribuUd _1'. tow.rd. the ..t.~l divergence. The cluster­

ing pattern of lin.. did follow 9tlO9raphicel distribution.

From a D2 .M1Ylle of 21 chilli _rietl••, Mehra and Peter

(1980) reported ~t frulta/plant contributed the ..xlmua

toward. diveratty (98.0~).

" Sundar... .1$ Al. (1980) .ubjected 3S Indta. and 15

e.tic varieti•• of ",.a.. (E'!;US•• to D
2

arwal yats.

They could not observe any relationship betveea genet.ic

diver.tty and geographic diversity. aopalakrlshna. (1985)

subjected 38 ~illl lin•• to 0 2 analysis and reported that

Nin stem 1.D9th (23.1"') cont.ributed .,xi.. tGwarda

total oen.tic diverO_eta follo1H!d by fruit length (21.4'->'

frult yteld/plant. (18.ta) .ad day. to red chilli harve.t.

(11.66,,). prllMry brancbe./plant bad the low••t centrtbu­

tiOD to the total genet.ie diverqeftce In chl111 (2 ....>.
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o. Int.rvarietal betero.ia in chilli

Ftrat report Oft be~.ro.i. in cbilll•• vaa ..de by

o.ahpanda (1933). H. reported hetero.t. for plan~ "i9Our,

heiQht, .. rl1n••~/ fruit yield, fruit "t._.t.er and fruita/

plant. Later Pal (1945) reported het.eroai. for pl"nt

height, nrlineti fruita/pl.n~ and weight of dry chilli

.fter gt.udyin; PwI••traiM of chtlli for three ...eons.

\! thouvh heter.at..... reported for the above eharaeura,

tte .xpr.... ion waa not aafliei_tly stable to ju.tify their

use for practtcal purpo.ea.

By .tudying 34 hybrid COIDblnation•• Midma (1963)

reported heteroai. for fruit ,ield. Relat.ive heter•• ia

for yle1d upto 8S.'" was recorded in crosa.s between varle­

tt•• and upto 97.4" in cro•••• between varlett•• and "1

hybrid.. Th. superiority of the bybrids w•• _r. pronounced

in unfavourable year. thitn 1ft favouri!ble year.. tn. few

of th••e cr08 M., the'2 yield _. lover tn.n th~ t 0 f the

F1 and tn two ero•••• betwe_ wei.ti.a and hybrid., it:_a

higher by 21" and 36.7" re.pectively.

eetlach (1965. 1967) report.ed hetero.l. fOr fruit ../

plant and ."er4;8 fruit. weight. Heterosi. v•• _nil••ted

tor total yield by an incr.... in the nUlllber, rat.her than

fruit 8ize in 1••• favourable ,ear.. In an ouut,ndlngly

favourable year for pepper. yield iner__t was the re.ult

of lner••• in bot.h nwber .Dd .t.e of lrutta.
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Popov. and Mihail.v (1968) studied three pepper

cOlllbinatlol18 and repor~ed beteroaia for averaoe n_ber

of a.eds/fruit. The F 1 hybrid. were lnter.ed14 te for

frults/plant. frult weight. dry ~tter content 1n the

frults '"lnd 1000 ••eel weight.

FrOlll a study of a."en hybrids Popova and Mlha 110v

(1970) reported th~t hybrlda had larger eMbryoa th3D

thelr reapective ~renta. Relative het.erosis for w49ht

of _br-yos ra~ed from 104.~ to 119.9".

5il vettland Glovannel11 (1970) conducted a dullel

erosa !tmong 81x bell pepper varletle.. Heterosia __

oba.rved for yield and ear-liDesa

Nagalch ~ 11.. (1972) reported heterosl. for yield

ln chilli. Khrenova (1972) _uooeated that heterotic

COIDblnatlona from parenta which are morpbolo9ically of

the sal'le type can be Wleel in aecond and ln eubaequet

genera tlon., 1f s.l.ctlon for yield vas practiced. Hetero­

tlc hybrids from morphologlcally contrasting ~rl.tl..

should be used only ln the first generation. Marfutla,..

(1912) obs.rved that the hybrids exceeded the parente by

o to 2~ for dry _tter content aDd by 8 to .~ for augar

content. Most of the hybrids vere 2-5 days ..rller to

parenta •
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Popove (1972) .t..uees '2 oeneratlon. of two hete­

rot.ic int.erwr ieta1 hJbr Ids _ Total yield. weI'. lover in

the r 2 than the F1 but. hi;h.r than t.he yield of the better

parent •

Thick.r periearp, h.."i.r fnl1ts, hlQher yleld.,

Iftore fruita/pl·utt. and carot..old. weI'. reported 1n '1

hybrid. than ln the par_a by Lee .d: 11- (1973) - Singh

!1!l. (1973) .tudied ••". '1 hybrld. ,along '11th their

parenta. They reported heterobel tl••l. of 3~ lor fruit./

plant, 1" for plant. bel;ht, ._ for fruit. I_Qth and ~

for fruit yield/plant. out. of ...... ero••••, three had

.IQ1liflcantly higher yleld than their better par.nt. The

hlQhe.t yleld1n; hybrid bad .IQ1l1flcantly 10119.1' fruit.

than th.lr better parent where •• fruit thlckn•• did DOt

.how he~ro.l. 1ft any of the cro..... Slx cros.e••bowed

betero.is for plant h.19ht aDd fl•• ero•••• for frult

length. only en. hybrld exhibited h.teroa18 for frultal

plant. None of the hybrid••howed hateroai. for day. to

flower.

'orty eight c,p.lgp 1M,. F1 hybrids and thelr

parente were ewluated by Rak .IS 11.. (1975). l1t.y ob.erved

hetero.i. tor _rline., fru1t.e/plallt. and frUit left9tb.

Yield va. higher by 61" ln the hybr1d. eotnpared with their

parent.. D1Jt&1.nd .\alk.... (1915) reported staDdard
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hetero818 of 23 - 52K fOr ..rly yield .ad 11 - ~ for

total yield ill .ultlpl. bllck cro•••• invol"lnv forw.

with cytopl...le Nle at.erility. nywrhd2eDko (1975)

.t.udied carbohydr.te CODterlt in seed. of F1 hybrld•.."d

parents. For ."gar content.. the seeds of heterot.ic

hybrids were Etuperior to tho•• of their parellt8. vhil.

the nonheterotic cro•••• vere lIltennecUate to their

p4rents. Lippert (1975) reported .lonifiC3nt heteroeie

for dry fruit velght/plant. fruit length and percentage

of .ture fruits at harvest.

Popova and Nih.ilov (1975) studied six r 1 hybrids.

Heterost. was observed for whole plant veioht. pl,ult

height., nWtber of leav......S.ll.tlon 81'_. total root.

length and vol __ and -.bryo leQth.

Thakur and Tbeerth (1975) ob.erved pronounced

het.roais for uptake of N. P. 2n, Mn and Fe 1n hot. pepp.r••

Metarobel t.io.ta ..a aba.rved for uptllke of P.

IUght F18 vere evaluated by "1lthra n 11. (1976).

H.tarobel tioal. "~a pre••t to the aaxt.um extent. of 84.3.

for yl.1d/plant, 68.33% for fnaU~.lPlant. 33.49% for pru..ry

branchea/plant, 61.49% for .econdary branch••/plant, 20.63%

for fruit len9th, 1".6~ tor days to flower and 17.5~ for

d4ya to _turlty. OUt of eight '1S, five Q4ve ai9n1flO1nt,ly

higher yleld and fruit./pl.at 0 ...1' the better parent. Thr••
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'IS were ob.erved earlier for flowering and _turlq.

than the early par_t. Heteroai. wea cot 81Q1liflOlnt.

for plant he1ght and fruit 91rth. ~ po.itlve a ••ocla­

tion wa. ob.ervecl aaorav yield/plant, fruite/plant and

prl-.ry branchea/plant.

Rocdhetta !! 11. (19'6) ~e.sured ten dh~ractere

a.sociated wt th yield and Nturl~ 1n the p.!rents, F15

"nd F2S of oS half diallel erose involving .ix eapslC'U1ft

varieti••, whl~ were h1.gh/J.ntel1llec:Hate/low yielding.

Hetero.i. vaa ob.erved ln eroe••• b.tw..... the y1eld type.,

h t qh X 1nurlMd1ate, low x low 3 DIS 1ntermed1.te x inter­

(ned 1ate. F2 hetero8 i. for y 1.14 va. observed onl y in

ero•••• involvlng the low ylel.diDo variety Topepo.

Singh and Slngh (19'6 .) studied '1' P2' Bel and

BC 2 generations froa .. half d141l.1 ero•• lnvolving et,ht

11ne. of "2'1M ADDU. froM dlfferent agroeltNtlc region••

Heteroals va. ob.erved for In:anch../plant, day. to flower,

aay. to _turl~, frult length, frult thlckne•• , frulta/

plant and yield/plant.

Singh and 11ftgh (1976 b) obaerved siQftlficant h.tero­

.ls for plant height, brand\e./plant, days to nower, day.

to moatur1i:y, fruit length, fnit thickne•• , fruita/plant and

yleld/plant in three experlll_ta tMctI vl~h .ix genetic

popul4tlona 11k. PI' P2' '1' .." 8 1 and 8 2•
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Popove .DeS Mthallo. (1916) s~udled heterosl. ln

red pepper.. They reported be~ero.l. for plan~ helQbt..

nWllber of l ..../plant. l ..f surface are... root leagth

snd .hoo~ 1_9th. The "'l'J'Os of ~he hybrld .eeds vere

larqer than those of par_~s ahov1DQ ~t. heteroal.

beCOll\e apparent tft'mediately after hfbrlcl1••~lon.

She"" and selDi (1'71) a~\1died heteroais .nd

COIlbtn1ng abillty 10 ero.... lnwlvi~ four bell ptlPper

variette•• Chlne.e Giant. celifOmla WlDrader, Oahkoah aDd

Yolo _Ilder, two pickle typ.. - swee~ "nana aDd HUn9'rlan

wax and four P-V-t pepper. - _xy Globe, _friean Black.

SOlan Yellow and Mort Porbltal. Con.tderable beterobe! ~lo­

.1a "•• obaerved for plant het9h~ and fnal~ yield. The

top _.~ beterotic: cro.... for yleld were Yolo Nemder x

Solan Yellow (55.4"), Solan Yellow x IIOr~ Porwval (47.~
~

and Waxy olob. x ttor~ POrt..-1 (45.9",). The be.~ yte1d1ncJ

hybrid (202.5 9Jl!plant) •• MUD9arl~D wax x Solan Yellow.

In tnterapeeific 1'1 hybrid. ift'WOlvlft9 a2I!s!B amu••

£. fEU,"'.'. ,. IlIsmSYI, ,. Bcr0 9lmW and ,. a_••
PUlai !S 11· (1977) repor~ed heter..i. for plant hel9ht.,

dur.tion of flowerln9. frul~./pl.nt and percenta,e of frult

••t.

Dlkean." (1979) .~udl" 43 bybrld.. Of th•••, three

sbowed cl_r doainance of ..r1ta_sand four hybrids ou~

ylelded both thetr ~r.t••
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ODpalakri.b... (1'S5) developed .ix 1'1 hybrid...ing

fOlar ebilli g...typ_. OU~ of .u hybrid•• fCRIr exhibited

.ipificaRt relati". betco.i. for pl.D~ hei9ht. ftr.. 1'1

bybrid. had larger fruit_ than ~eir .id-parttIK8 and Ulr_

1'1 hybrida _aileated relati"e hetero.ia and one hetero­

b.ltioai. lor fnalt/pl••t. All the hybrid. wer. _rlier

than early par_t .

Piou. (1'85) reported hetcoai. in the iatenarietal

ero.... b.tween bell pepper. and the hot chilli (K~U eluatei')

for dey. to flower. day. to or- !nUt Mrv..t. day. to

fruit ripe1no. pia. height, pedicel I_9th. fruit I_9th.

fruit per~ter. f~it weight and Or... frui~ yi.ld/plant.

I'2 hetero.i_ .- ob.erved for days to gr_ fruit harvest,

clay. to fruit rip.iDC). plant heloht, fruit l_gth aDd linen

fruit yield/plant. The lnfol'llatlOD on haero.i. ar•

....ri.ed (Table 1).

Table 1. Met...l. in cap.l_ ....

._ _---- .
ReporUd by

..~~-~---- ......_....._-......._---_-.............---.._------_...._-...-~~...-_--- ..........-
D......d. (1'33), S 1nlih .& Al.
(1"3), SiDCJh and 81D9h (1"6 b),

Pil1.1&11. (1"'), Sham.

and aiDi (1"')



Plant he1Qht

Br"ncbea/plant

Shoot length
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DeahpaDCte (1933). Pal (1945), Slnoh.lS Al­
(1973), popova and Mlhallov (1975, 1976),

Shal'lllll and Sa ln1 (1977), Gopalakr lehnen

(1985), p toua (1995)

S1noh aDd .1DOh (1976 4, b), "l.hra .s Al­
( 1976)

Popove and "1be llov (1976)

Totti root length Popo". alld M1hallov (1975, 1976)

arline••

Fruit set

Fruit length

Fruit 91rth

rru lts/plant

rrnh fruit
y leld/p14nt

oeahpaDde (1933), Pal (1945), Mlc~ (1963),

Sil.etti aDd Gio_nell. (1970), "-rfutiana

(1972), JJak !l11- (1975), Dliti1 and

\nike_ko (1975), Mi.hra & 11.- (1976),

S !nOh <tad Singh (1976 a, b), D1I".an.. (1978),

Oor-l.kr1....n (198S), Plou. (1985)

p111.1 .G 11.- (1977)

Singh .IS 11-( 1973), Bail n41- (1975),

L lppert (1975), "i.hra ti!l- (1976 L S1119h

and SinOh (1976 a, b), Gopalakrlshnan

(1985), Plou. (1985)

o.ehpan4e (1933), Singh and Singh (1976 ., b),

Gopalakrishnan (1985), Pioue (1985)

oeshpande (1933), Pal (1945), Betlaeh

(1965, 1967), PopoYa and Mihailo. (1968),

Lee .!1 I.l.. (1973), Singh.lS 11- (1973),

Ball. !l 11. (1975), Lippert (1975),

Mlshra U 11- (1976) 1 Rocchetta.G I.!-
( 1976) ,518gb and Singh (1976 a, b),

PUlAi n 11. (1977), Gopalakri.hn4n (1ge5)

Michna (1963), 8et1ach (1965), Sl1.ettl

and G10vanell1 (1970), S1DQh JS 11- (1973),

lak a &1. (1975), Llppert (1975) I



Dry fruit
yie1dfp1ant
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Roechet.ta .u 11. (1976), Mi.hra nu·
(1'76), Singh and Singb (1976 a. b),

SbaE'lla and 84ini (1917) t Dikkaanev

(1918), Gopa1akri8hnan (1985), Piou.
( 1985)

Deahpande (1933), .a1 (1945),

MarfutLana (1912), Lippert (1915)

",..rag_ fruit
weight

aet1ach
( 1968) t

( 1985) ,

(1965. 1967), Pope"
Lee ~ 11. (1913),

Plous (1985)

and Mihailo.

Gopalakri.hnan

Seeds/fruit

..bryo 8is.

Sugar content

carot.enoid
content

Nutrient uptak.e

Popova aDd MthaUo. (1968)

Popo.. ead MihailoY (1970. 1975)

M.rfu~1a1Wl (1912), nY1l8hch....o (1915)

Lee .IS 11. (1913)

Thakur aDd Th.erth (1975)

-------_ ...-------------------------------------------
!. Combining ability analyst. in chllli

Gll1 a 11.. (1973) reported 8ignificent variance.

for general coabining ability .ffeets (gca) and .pecific

COIDbtn1n9 ability effeeta (s.. ) for day. to flower. fruit

length aDd fruitafplant by studyinV a 6 x 6 diallel.

BeUsch (1974) reported significant gca and sea effeds

for earliness and fruite/plant in an unidirectional di.ll81

ero•• con8latin; of ei9ht paret. and 28 'IS. Only VC8 va•

• tonifimnt for fruit yie1d/p1ant.

Singh and 8infjlh (1"8) froll! a line x tester analysi.
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noted high variance for .pecific ~1n1ruJ ability 1ft all

the character. studied excep~ fre.h fruit yie1d/pl.ll~

lndlcatllHJ predominaDce of nOll additive Qene action for

fruit yield/plant. 'arental lin•• po••••nd hioh om
effeeta for yield and ita c:anpon..ta in P1 and F2 •

Milko.. (1979) ob.erved the hiQh••t ••ti.. te of

tCII effect 1ft aold MedIIl for plan~ height. variance. due

to CJee and aea w.re hlCJh for plant: height. branc:healPlan~.

leav..a/plant: and fruit welgh~.

Pandey .IS 11. (198l) ero••ed 12 cut ~iYar. with thrH

pollen parents. The eatiNtea of .01 .ffeeta showed ~M~

the better ca.binera for yield were tho.. ero.... whleb

lftYOl"ees one or bot.h par_~. with hiOb ICIa effect.. ao..

and Cvar~ero (1992) and Sinoi' (1'82) ob.erved a great.er

N;nitud. of aea variance for yie1d/Plant.

Rao and Cbhonkar (1'S4) .tuclied. 10 x 10 diall.l.

They ob.eryed that yariances due to goa and .ea w.r. hiQh1y

significant for yielQiplant aDd ...rao. fruit veig~.

(Jopal.krla"ne. (1985) fro. a half d1411el cro••

involving four diver.e parente reported .. highly .iQftificant

.ariance due w general ee-b1ll1nV ability effecta for plant

height, prilllary branch••/plant. l_f la.inar length. fruit

length, fruit girth. average fruit .eight, fru ita/plant,

fruit yle1d/plant and caye to flower.
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e'ncJCI!Opal aulliUltw S.P. a.lth. which cau•••

viI t. 1wlts tb. culti".tion of the crop • ..,ectal1y 1ft

_na h_ld troplc.. "tt_pt. v....de to .cr.. out

r ..l ....at 'Mrl.tl•• aDd ldeatlfy sourc.. of re.l.qne••

Il4hS. and _raj (19".) .-l_ted al_ ehU11

varletle. for re.l.tance to be~..la1 wl1t. The .an

pereentao. of plaat. wl1ted ln ".rletle. Kandharl. Punq_t

Prld•• ch.rry Red, VI t-=-l, lark Purpl e, L0D9 Red. HwlCJl!trian

_x, rI'aol••Dd Chln••• Giaat ".r. 0.85. 6.37. 10.25. 14.32.

16.28. 17.)). 35.20. 35.38 and 66.10 reepectlvely.

Goth .& ale (198) reported that 1(\U Clu.t.r WiI.

r ••ls~nt to four raea 1 1.0lat.. aDd coeraca 3 1101at.

of EI.-.ue••o1'B'M(J8, Peter .Il t.1. (1ge4) evaluated

four hot ptIPp.ra, Pant. e-l. KAt; Clu.ter (QRltCVl! .BPI.) •

• ite KandMrl and ChWlll (cap.1a Ca'-s-,> al0ft9 With

.lx u.s. c:u1 tlvar.. Yolo Wonder IItproved. Hybr1d Pepper

8ell loy. Swe.t Red (;berry Plckllnej. cal1fomt.a WODder.

672-Hunoari.n wax and cuban.lle 78 V 2860 for react.lon to

nla. iaolat.. of ~I_MI .....c.,. (race 1 aDd race )).

110 pepper line. ta.ted were re.lat,ant to 411 nln. i.olat.e••

1t-60. W 82, w 295. 1'1', "21, TIP 12, TEP 13, 126408-1.nd

Tlfton 80-1. Only" 21 i.o1ate va. ~th09_1c to all the

pepper line.. '!'be • .,t r ..l.tant va. Pent e-l whlch abowed
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re.1sul'lce to It 60, "82, W 295 and FF isolate. and

MOderate res1st.snce to Tifton 80-1. JtAU Cluster had

re.istance to K 60, II 82, W 295. FF aDd T1fton 80-1

i.ol~t.e. but wes h19hly susceptible to all other

lsolat.. ueec!. Ke\U Cl_~.r _e 41110 r ••1et.nt to

Phztopbthora capstel aDC! ~el,!ldoU!e 1llcoe1ta. P10us

(1985) also ob.erved thtt the 11ne K-'U Ouat.r v•• r.si­

stant to bacterial w1lt.

G. Clustem..s 11'1 CbUll

D••h~nde (19.4) ob••rved .. bushy and COBIpact

bunch mutant 11'1 ..-46 1\. Murthy and Murthy (1962) esta­

bllshed thlt .ollt"ry nature of ped1cel vas doM1nant to

cluster h.tblt, governed by • slagle gene pe1r. fre.-. a

study lnwlvlng 0-2 (POd...8011tary) and C-21 (Pods-cl uter.

of four to e1ght/AOde). A tnlDch type ch1lli va. ob••ned

11'1 .. bulk popul~tion of sa" variety in Madural of .Ml1

Iii"du. The plant po.....ed cluatern... of pedicels ranvift9

from thr•• to .ix arl.1D9 frola a .11\91e axil and they bred

true (RaJa.nl and Rav-ra•••, 1962).

Popov. (1965) froat 8Ulpr1a developed a few 111'1••

with C'OIIlPact .rr.......t of fruita by hybr1diaat1on b~w..

~ap.1c_ aMU" and QeliS!! ,na.. ver. ~.!clS'!kt••

The 11ne. showed unifoOlr1penlng ancl were suitable for

.echani.ees cultivation and harve.t1nq. In the Fa g._ratioD
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of a eroaa bet.ween clu~er and !lOrNl typea KOlWOa and

Ko~a (1966) repor~ed planta 1ft which ~he -.in axia waa

tentiaat.ed by the lofl.eac..ee and DO l.t.er~l ahoota

developed.

Ferenc (1"0) developed two deterllina te va riet.iea

KalocM 0-160 a.ndKalocH. 0-621, bearing fruit.8 in erect

bunch.a from croa.es iftVOlving tndetertnina~e vartett..

and "E.lew IDDY. yare fI.slwll'.. GenetiC' atudi..

showed that d.~.l1rIinat.e (bunched) c:harac~.r .a rece••i..

anet IDOno;enic. At equal plant d.alti.a. the bunched

variettea yielded l •••er th:tn normal type•• but when

planted at twice t.he den.tty they were superior 1n yield

uDder irrio~tlon but not superior under untrrivated condt­

tiona 0l'ft)8 and Zatyko (1911) deacrlbed a bunched table

pepper variety Capi Konzerv (_chine Preaerv1Dv) 'With

erect fruits borne at the sa.e level which rip_ad uni­

fonsly and suited for .echanical harveating. In Bulgaria.

an erect cluatered variety auketen. auited for ••chanical

hJir"..ting was reported (Chri8to" aDd Popova. 1974).

"._thi &!l. (1977) reported a pungent clustered chilli

varlety frCD A1~ra 1n U.P •

....linga. (1978) reported a clustered variety.

MDU-l. with compact. habit. fl'. the Y irr1ad14ted K-l

chilli varlety. Vlnnlpuich ",noth.. elWitered ¥arietoy __

reported by Voroni.. and Il_ko (1981). Me.hra., (1983) 1n
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~ola ob.eryed a tall .lgoroua cla-tered plant from the

M2 generat.ion of .:twala. after "eaa.ent. with 10 Kr '( rays.

Subralll4nya (1'83) crossed Delray Bell QpsiCW IMUW

(having 81ngle fiover/node) with PI 159236 - CAP,lea. chy F7 e

(.ultlple flowered). The P1 pienta had tw flowera/nOde.

oa te froet F2. F3 and ba ck eros. genera t tone ~. inet tea ted tIM t

t.he expre.sion of the .u1t1ple flower cbsr'!cter .s ht9hly

variable and .stable. aopalakrl.hnan (1985) observed that

the clustered fruit.tng habit __ governed by a 8iogle gene

and was rece••i"••

Pious (1985) ob.erved that the cluster bearing b!tbit

•• goftrned by two gen•• with a .pecific doJrl1nant and

rece••tve epistasis in the saine gene interaction from a

study tnvol v lI'Ig FI' F2' Beland Ie2 genera tiona 0 f

HUDg& r lan Nax x K"U Cluater.



Aft1.tetittL3 & Afethod~
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Th. pr••_~ .~udi•• were conduc~ed ...~ the College

of Hort,leu! ~..., Ve1lanikkara, "richur durlft9 July ­

Dee".r, 1985-16. ttl. experl_tal fan- 1. loc::a~ed a~

an alt.itude of 22.5 " abo•• MaL and li•• b.~we_ 10- 32' ..

1.t.U~ud. "ftc! 7.- 16' & loI\91t.ude. fte f"m experl_c•• a

typical van- huald tropical ,1_te. The 8011 type 1••

well drained Mildy loam with pH S.I-

1'he ..teri"l. for t.he .t.\1dy COMpri.ed of f1".

".rieti.. of Cdle.1c!p tDO_ V<lr. ,g£2!.alB, one varlety

Ncb of "I.lew AnDu. Yar. llDene aDd <;Ae.i"" IPlUM!

val'. tI.;&eul"- "nd their t._ Pl hybr1d. a. det.eUed

below I

.) <:ai.ieu- ana_ "'1'. qro••-..

U Hunger1a. _x
i1) Sweet. Red Cherry Pickling

111) .rlf cal_Dder

1v) cubanelle

v) Yolo WOnder bpro'Ved

b) "R.i~ .... _1'. f ••elM.,.
K,U cluster



Pant e-l

1) HuDQarian "'X x KAV awater

11) HUft94rten NIlx x P.nt C-l

tlt) SWeet Red Cherry PicklinO x K~U ClWlt.er

lv) SWeet Red Cherry Pldc.11DQ x Pant e-l

y) IaIrly Calwonder :x K.\U Cluster

yO CUbanelle x K"U ClWlter

vii) Early Calwonder x Pant e-l

vl11) CUbanelle :x Pant e-l

Ix) Yolo Ilbnder Dlprow4 :x K"U Cluster

x) Yolo WOnder -.proved x Pant C-l

The "1 hybrld. vere d....loped throuGh h,Ind ...eu1a­

t Ion a nd pollina t Ion dur tao .:hal y to Ilov-.ber, l'85.

Th. key IDOrpholooteal d_crlptlon of different

varleti.. of Qal1CiW! IDD'. L. used elr. 01ven below.

A. Frut ta 1••• P~UD9-t and 1... Beeded

8. Fruita round and dark greeD

c. Frut t.8 faBetated, tip sunken, be••

lobete, lon91tud1aal furrows prOMlnent ­
sa rl y cal -.oDder



25

c:c. rruiu DOt fa.clAted tip roUDd b••e

cordate, longitudinal furrova not proIIIinent ­

Yolo NOnder _roved.

88. Fruita 10Rg. l1;bt or..

c. Fruita tip po1nted. yellowish, _xy coated ­

Huagart.a ••

cc. Fruit. tip blunt, greenish yellow, cherry

ahaped - Sweet Red cherry Pickling

ecce Fruita Up pointed, light ore. - Cuban.lle

". Fruita hlOb!)' pungent and 1P.Ore seeded

B. Fru1ta 1n clusters - !<-\U Cluater

- Pant C-1

Layout and experimental d.s1gB

Th. experwent __ 1a id out. dur1nq Deced>er-"Pril

1985-86 "nd .\UOU8t-Dec8lber 1986, in a RandOll'li.ed 810ek

Oe.1QP, with three replications. There were 30 plants/

g....typ./repllc,ltlon. The spac1n; was 60 CM x 45 c::m.

our1ng the firEt seUJon. all pl'lnts except K:\U Clu.ter

wilted in replt i:ntlon 1. Observdtlona were then t.aken only

frOlll two repllcatf.ons. Five plants wer@ tagOed randOlftly

1n .-ac:h genotype/repllc3tlon and ob.erv.t1ona were recorded

on thes. pl,~nt.. The quantitative d\sr:lcterll obs.ned were

pleat height (em), prllMry branc:h.s/plent. ~"P root leD9th (aaL
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priNry roota/plent, day. to flower, day. to fir_~ 9reen

fruit harve.t, day. to fruit rip_1ft" fruit I-9th (dIt),

fruit per1lteter (cnd, fruita/plant and 91'8. fruit

yield/plant (9). Ob.erva tiona on tap root It»nVt.h, prt.ery

root./pl~nt, day_ to fruit rip.... ing, fruit. lenqth and

fruit pers...t" were tAke oaly during ,u9Ua~-O.c-.b.r 1986.

~.lyallJ of wr1ence __ done to te.t. Ute significance of

differ_eea --nv genotypes.

a)0\I141y.l. of ..riance

oa ~'l recorded in e"i d'l ae•.ll3on vere an.11 yaed

c:"'r3~r wise <\8 de,tc:ribed by O~tl e (1~,)6).

Yij • ~ + ti + bj + eij 1 • 1 • • •

where

J • 1 ••• r

yij • Performance of I th variety In Jdt block

~ • G.eral .ea.
tl • True effect of l th variety

bj • 'I'rue etfect of jth block and

elj • Ran~ error

The acaaal break up of the total v&riance into

variance due to repliCfltlona, varieties .and error ..nd

t:h.lr f'!xpectatlons "re given ira T-tble 2.
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Table 2. General analyst. of v,Jr1.lnee

""-----------_.._------------------
Source.

Total

CSf

tr-l

"Mn squar••...-...__ -- -.....-- -
Ob....
rved

Betveen repltc:atlona

.etween genotype.

Error

r-l

t-l

(t-l) (r-U

Brror va r t"nc. +
(DUl'ber of replica­
tion. x tenotypic
vlrlanc:e)

Error variance

--_......---------------------..--_.
b) .at.1&ttlon of Yar1abU tty

V;irlabillty fer ~uant.itative charact.er. were

••tu-ated ~a augg••ted by Burton (1952J

i) Genotypic coefficient. of variation (CjJcv) •

GenotJEle a!!Ddlarcl d••1atic!.9 x 100
.ean of the CM racter

11) Phenotyptc co.fliei_t. of 'Variation (pcv) •

Phenotypic standard CS..U tion
-lIte.a 01 th. character ·

111) Stand4rd error of ••n •

&I'lvtroftlD_tal ataDdard d...ta tion

/iepllcat.LO..

x 100
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y) Genot.ypic ver14lnee •

(Mean square due to genotypea ­
Rlean square due to error)

vi) Ph4tllot.yp1c ..r lanee •

Geotypic wri.nee .. arroE' 'Val'lanee

vii) Error "ariance • Mftn 8ql1are due to error

vliU Heritability 1n the broad aense

!'I2(h) • oeaot.xeie ..runee
Phenotypic _I'!anc.

Ix) Bxpected genet.le ael_Dce at t !S'J' lnt.... t ty of

aelection vaa ealculauet ua1DV the fomulA of John..n G &1.

( 1955)

a" • ..2 x,{j x 1

where .. 2 • heritability

ci> • phenotypic: atabdArd devbtlon

1 • coefficient of intenatty of aeleetion
(2.06 .t p • 0.05)

x) O••t1c ad..-nee <-.) • <lSI'" IQy.n,e x 100
MeeD of t.he charu:t.er
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c) U Eat_tton of genetic dlver9eDce

1be q.etic dtver9tlDces exlat1ng dlillOlUjJ par_tal

chillt and caps1ewt genotypes were _.atlred by Mahalanebla

0 2 statiatic. (Murthy aDd "~chal•• 1967).

Treating D .a the tJellere1iaed atattatical

dtstance, all populattons were grouped into. nuatber of

cluetera USiDtJ " coeputer ortented iterat.tve .lgorU:_ for

forma tlon of cluatera aa .uogeated by sure.h (1996).

11) Correlation (r) between g.etic distance and F 1

per forJl\l!t nee

Slaple corre1ationa (r) were worked out betwe.

genetic distance .and 1'1 perfomance for yield.

d) Est!lNatlon of heteroaia

Heteroat. over better parant (hetarobel tio.l.), .id

parent (relatlve heteroet.) and atandard varlety (atandard

heteroats) were calculated (8r19g1. 1963, Hay.s ~~. 1965).

The fontUlae uaec:J were

HfIobtrobal tt08i. • F i • 8P x 100

Relat1ve hatero.t. - -
• F i - MP 100x

JIll'

Standard heteroats • 'i - IV 100x-SV



30

vhere

F
1

, BP, MP and SV were ~he _.n perfonnance of F1

hybrid, bet~.r ,..ren~, _ldpar.-at and .tandard .. ri.~y

r ••pec~ively. Si(jDificance of he~ero.l. va. ~e.ted aiD;

etudeR 't' ~e.t •

• ) S.~1alatioD of COInbin1D9 ability effens

aeneral COIIlb1nlno /ll)U Ity (gca) and .peclfic ee-bln­

In; ~bl11ty (8ca) .ffect. wre ..~t.ated a. in a I1ne x

~e.ter analysis. Qeneral COIDb1n1n; abU ity effecta of

different parente and specific comblnlllg ability effect.

of hybrids were worked out ba.ed on the Iftethod••uoge.teet

by K-.pthorne (1957). ",. aaalys18 of 'ftr14nce and ....

• quare expectations are <teta ned below (Singh and Choudhary,

1979).

Table 3. ~ly.l. of _r1anC8 for I1ne x t ••ter an.alysl.--- - ---------- --------- ...
SOurces

Repllca t lon.

elf

(r-1>

a(MS)

em.... (...1>

Lin.. (f-1) Nf J. + r),. + .rc-2f

Te.ter. (11-1) lilt J. + r}fIt + fr c-\a
LlIl.. x Teater. (f-1) (...1> Mill ~. + r J-fIt

Error ( r-U (fa-l) M. :.
~ ...----~-_ ...-...-.........~_ ...__...~ ...-......_--.
"'.r.

• • .-.ber of teet.r. (2), f. lI~r of lin.. (5)
r • I"aber of repllcatlon. (3)
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'ftwt follow1l19 steti.ltesl lROdel vaa ueed to e.tilnate

gea and Ilea effect.s.

Xlj ~ ~ + gl + gj + 81j + .iJk where ~ • POPul~t.loft

Inean, gl • gOl effect of 1th I1fte, gJ • qea effect of jth

teater. Sij. SO'l effect of 1Jth coIIb1nat10ft, .1jk. Error

associated with 1Jkth ob.ervltlon, 1. IIU8lbt!r of lin•• ,
.
J • Number of tAsters, J(. Number of rep11ettlona,

1 • 1, ••••• , f

j =- 1, ••••• , •

at • 1, ••••• , r

The individual .ffeets "ere .atialated as indlcated

bel0"•

• ) '11· I~;. - ~ where Xi .. 1a the tet.:t1 of

i th line, over all replica tiona .ad teaters. X. •• 1a the

sum of:11 1 the (lj) hybrid COItblnatlon...er&ll the repl101-

tiona.

b) f'lj. x.:.J..:. _ ~ "'ere X.J. 1a the total of
• mr far

j th tester overall replica tiona aDd linea.

c) S 1J • x (&1>"':' _ L1:. _ LJ.a. + L.u. vber.xC lJ)
r fr.r ~

1s the 1jth COIIIb1n~tlon tot.al of the hybrid b.WMIl the 1th

11ne ~nd jth t.ster overall replicat.iona.

Standard errors pertaining to gal .ffects of line.

!nd te.ters ~ftd set .ff_cts of different hybrid. w._
cal C'Ul!1ted as follows.
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51: (;ca I1ne) • [~t
51 (gal teater) - ['I: J~
Sit (am effecta) • [~ JIt
SE( q1-oJ) line - [~t
SE ( ; I-OJ) t ••ter- [~J&'
SI: (SIJ-Skl) . [~ ..

V.rt.nce due to OC4 (~O) and .ca ().) <1M the ratio of

additive to total oeaotypic variance (Rg) were e.tllftJtted

" .. follows,

• 1
-r1-2-fllt---f...-)-

• 101(., - HI
r

2 C-
2g

._~--~

2 r 2; + c-2•

[
U-.l .<!C> t lJ!=l~ U!I!l - Nt••l

f + • - 2 J

i U"-8Oc1a tlon between fer !! perfonbnce and gener~l

ca-bining ab1lity effect.

8iJ1lple correlation. (r) were worked out between the

12!I. U perfo~nc. of ~rental linea and general combininQ

ability.ff.cu.
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f) Ival_tion of the "I hybrid. for field reaistance

to bicter1al wilt.

The ten "I hybr 14s in the f 1rat experiment. a long

'11th K\U Clut.r and Pant <:-1 verI' spot planted '11th II

known auacept (HUDC)/triaD Wlx) to study the hoat reactlon

to the ba cter1,1 • 00.. teat ""a don. to COD f 1rm b.cter1d

wilt. obs.rv"tlona were recorded on n"'er of heal thy

plants where Huftqcirian Wltx wUted. The genotypes were

scored ~ccordlnq to Mew .and Ho (1976), R - Resistant <:"~

wilted, MR - moderately r.at.bnt:> 20 <4~ plants wilted,

MS - lIlOderately auaceptibl. > 40<6"" planu vii ted,

S - 8uacepttble>6OX plants wUted.

9) Evalu.tlon of .. aet of cluatered bell peppers for

yield and their compon_ta lind aelection of ellt.

I1ft.(s) •

Se9reoa tiDQ g_era tiona (P4 and 1'5) of Sweet Red

Cherry P lckl1D; x 1'\ ,U Cl vster aDd HUnQarian wax x j(-\U C1 U8ter,

vhicta were developed at Kerala ,grieultural univeraity were

INde use for this study_ Selected cluatered 1 tnea (t1M 1n

f'4 and 17 1a F5) were grown 1a a cOlllpact h_q_eoue bloell

without repllc'ltlona. The _ter141a verI' evalu"ted for

variability 1n plant height (awt), daya to firet pieklftCl,



clu8tera/plant, frul~.lPlent aDd fruit yield/plant (9).

ob.erv"tiona were al.o ....de on rMctlon to bacterial

wilt. Elite pla.t(a> 1D each family were progre••ed.

h) correl~tlon b.tv.... yield .nd root characteristic.

Simple coreel.-tiona (r) were ~rked out between

root ch~ractera, tap reot leDQtb and prUiary roota/plaDt

with fruit yield, prt.ary brench.a/plent and plant height.
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.SSUL.,.

The dat4 recorded ln the pr....t. .tu4y were

enaly.tId "DeS t.be r ••ul t. are pr•••t.ed UDd.r t.he follow­

lng b_d••

A. Qenet.le _riabU lty, h.rltabU It.y and ,._tle

ad_nce 1a "Pllm. IRIW. L.

B. G••t.lc 41yervence in~ ._

D. CGlllb1DlluJ ability aMly.l. ln "Illew ._

E. Ewhaation of the 1'1 hybrid. for field r ..i.tanee

to beet.erial wilt.

F. &Yaluatlon of ••• of clut.r" bell pepper.

G. Maoelat,loD betw•• root. ehanet..r. aad frult

yield, pru.ry bnllCb_/plaat. aDd plant. heivht

,. Oenet.ic variab1lity, heritability aad ,.net.ic: ad_nce

in cap.ie- Inn..-

0 ......1 analy.le of variaa. indlcated .1IDlflcsat

dlffereneee .IIOD9 the 11ne. for all the c"ril~l'••meU"
(Tabl. 4).

The extent. of variability fer yield alld Ita 0-

"ent. in chilll••, cap.1cuaa aDd chilli • cap.l~ er .

v.re ....wed In to.,.. of range, a.a, c:oetflel_t. of
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variation at genotypic. pbeootypic and .nvironmental

1 ....1. (Tabl. 5). Tlw ra... for plant height.a )5.35

c.s in larly c.lVODdel' to 58.60 OIl in SWeet Red Ch.rry

P idel ing x ~"U C1uater , pr1lll4 ry bl'anche./plant 3.17

(HUDQarlsn Wax) to 16.62 (itAU Clater), qp root length

9.30 aD (IDIrly calwonder x K-\U Cluster) to 18.94 C1Il

(Yolo WOnder Iatproved x 1(4U Cluster), pr1ln4ry reota/plant

45.12 (Pant C-1) to 109.53 (Huger"'. Max x K~U C1u8ur).

cs.ys to flow.r 56.17 (Hu98rlan wax x Ke\U Clater) to

91.52 (K\U Cluster). day. to first gre.D fruit her..-t

79.15 (Sveet Red Cherry PickliDg x K.\U Clater) to 119.00

(Pant e-1), day. to frult rip_in; 101.1'7 (sweet Red Ch..ry

PlckllllO x Pant c-l) to 125.61 (1("U Cluster), fnit I_Oth

4.27 aI (K"U Clater) to 13.31 em (Hungerla. Max), fruit

per ....t.er 2.86 ~ (Pant e-l) to 7.71 at (larly CalWODd.r),

fruita/plant 3.90 (Slrly Calwonder) to 149.13 (Pant Oij

aDd greeD fruit yi.ld 129.80 9 (arly c.lwond.r) to 482.80 ,

(HungerlaD *X x !tAU Clust.r). 'I'h.h1;he.t ••t~te of

V.DOtyplc coefficient of varlation (vev) .s ob••rftd for

fralta/plant (bO.86) followed by pr1Nry braDch_/plaat

(40.49) aDd green fruit yleld/Plaat (30.3'). The , ...tJpic

coefficient of variAtlOD (iCY) •• the 10"''' for ct.y. to

fnait rlp_lng (5.4'). Th. eoatrlbatio. of ~t.yp. lJl

total expre•• ion of character ....x" in the ca•• of

fruits/plant. (hZ 0.99) followed by Vr- fruit. Jle1c1/Plant.

(112 0.95). The exp.~ed VeDetie ad_ace a. per cen~ of __
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T3ble 5. P,!nqe, me-ln, rllpnatyr:ic (pcv), rl"notypic (ocv)~nd r-nvironf"pntll iE"''') ,--,!(,rri,- tr'~:l ,-­

v1rhtion, herit1hil ity (h 2), geflPtic 1dv,nce. g"flptic ,c1vHlc" (Yo nf ~"'") fe,r '/jp[u
1nd it_s corrp0nents in rhillt, c1psi('lll'l ,nd clpsicUllI ('hill L Cla~_rr'"

-----~-------- - - --- --- --- ----

Cornponpnt~ of
v'!ri~ tian

Pl,nt hploht
( CIT') ,

Primlry brlnchps/
pl'lnt

T1P root
1 "nqUl

( u r )

f'rLrrlf'{
roo tS/\,Jl n L

aev

pev

eev

Hp ritlbility

Genetic
'!dv1nce

Genetic
'ldw~nce

('Yo of meln)

E
1

ch 44.41 - 46.28 7.15 - 16.62 NI\

(1 3 r:;. 3 5 - 54.45 3.9'1 - 7.44 1-1"
Cr 39.86 - ':,4.09 5.52 - ~L 11 N\

F. , Ch 1°.2'3 - 50.09 6.19 - 14.41 10.4 r, - 11 .6 a
/,

C'l 37.36 - r,7.74 3.17 - 5.40 l'.65 - 1 ').12

Cr 57.19 - r,R .60 4.33 - 8.11 8.30 - 19.94

E
1

Ch 4 S. 34 .': 1.92 17 .02 .t (1.5, N\

(1 45.30 :t 1.92 5.12 :!: O. ~'3 N\

Cr 49.48 • 1. 9;> 6.51 :!: 0.53 NI\

E
7

Ch 44.67 :!: 15.50 10.10 :!: 0.46 11.0, .': 1.01

C1 53.en :!: 1. 55 1 .1° -I 0.46 11.13 ~ 1.0 l

Cr ',6.n .: 1.55 6.08 .': 0.46 l? . 4 3 .': 1.0 I

E
1

11.43 J? . P 1 N'\

E
2

n.46 40.49 2'1.54

E
1

17.77 41.31 Nil.

E
7

24.03 4 J • 13 32.09

E
1

5.6':1 11. 03 N'\

E
2

5.20 14.83 14.68

E
1

0.80 0.93 N\

E
2

0.95 O.'JR 0.79

E
1

10.06 5.37 N'\

E
2

24.41 4.75 6.24

E
1

21.06 79 .03 N\

E
2

47.17 7 ",.32 57.20

60.41 -l (YJ • ~<J r-,t~-). 17 _ () 1 .. h:-:

7 ~ .7,\, ,. -',:;

74,1" + 10

73.4 J!. 4.34 ',''I.'' 4, ;' .'

" '-J

20 .. 4 <1

/,1 '\ p \;'·1

7 J 14 j I, " -;

ti \ " ,j <)

J 1 n " ;> )

r; \ (, ;

r, ~.i 7 (j '"1

ri \ 1 -, p,

:'4 (,I) )( ) 'i !

N 'I. j " "
,

11' ul) 1,:.

N-\ - Not aVlil1b1e

Ch - Chtl Ii

E
1

- [)ncpr:ber 19'15 - \pril 1985

C1 - C1psicunl

E
7

- '\Ul.nl~t - r,r:'::C'!' l,r,r l?ri)

Cr - elf'" icum }, Ch i.ll l c ,0_'- ~ •• "

((-'nn bl .... )
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Componpnts
of vJri'ltion

DJys to first
qrppn fruit
hJrvpst

DJys to fruit
ripening

Fruit Ipngth
( ('11')

Fruit ppri­
IT'etpr

( ('Il')

yipl'i/pLll"
('11

-~ "~...._~-~ ..,~".

P'lnge E
1

Ch 117.10 - 119 .00 NA N\ N\ 11 J . '" J. '11. (II) 1<1(.',0 - 1p -

C'l '10.25 - 101.79 N·, N\ N>\ 1 .'1(J 17 .00 12') . '~q - I~ .;

Cr 90.64 - 112.10 N'\ N>\ N ., 4 1. .(-I}l -;6. I X) ;7 n ..,! S - ·1',;,:

E
2

Ch 106.06 - 113.96 117.55 - 125.61 4.27 - 5.19 2. 'l6 - 2.94 14:' . ) .,
0' j 1 '1.)" 1C/o. '1 1 j 1,1.

C'l 99.00 110.36 107.41 121.31 5.55 13.37 6.48 7.77 6.( ., 17 .n 2 ]',=4 ~, ~) -
Cr 'I? .15 - 96.79 101. l? - 115.91 6.66 - 9.99 4.53 - 7. 1 ~) r::~ 1 J' q 1.7 'l 1 VJ. - ~ I)

Ml"Jn E
1

Ch 11'1.05 ~ 2.51 N>\ N.\ N\ 127. , -' • ;' . 1:' 1 P4 .7:-J •
CJ '17.48 ~ 2.51 N\ N\ N\ 1 1 .. ,I) .: ;' .1'1 11 1 .ilrj '..
cr 9°.13 ~ 2.51 N" NA 1-11\ S7 • p 7 ,. I. >'1 ~ 1 / . ),. i.-

E
2

ch 110.01 ~ 1. 5° 121.59 .! 1.78 4.73 ~, 0.59 2.90 !.. 0.5'3 11J .1,1 , r) ~ ~) ~\ PI ,I,)'? · , ,-
CJ 101.03 ± 1. 59 112.98 :'.. 1.73 8.55 ± 0.59 7.02 ~ O. <)'1 n."1 • S) • ~,~) '1, r)("! • () .:) • i.·-

Cr 9'1.95 ± 1. 59 108.29 ~ 1.78 8.31 ± 0.59 5.48 + 0.58 71. ''1rJ .: (/ . ~,:.' 1° :.' . ,1 ~
,

gcv E 9.43 6.27 N" N\ bOa ;l()
1

E~ 17.55 5.46 )0.03 23.47 ':JC, .74 ,"1"1. ,
<-

pev E
1

9.13 7.23 !!\ P\ . (\ .1 .1-1 J 1 I ,~

E
2

17.79 6.12 2'1.12 2J.81 '.,-; .1.-,'4

l"ev E
l

3.51 3.61 N" t'\ S.P6

E
2

2.89 7.'76 n.07 18.37 5. 11 2 r_.!!.)

Her H-
abU ity E

1
0.85 0.75 N'\ 1'1" 0.99 I:' . < <

E
2

0.94 0.79 0.79 0.67 .? ~~ (.'.

Genet ie
'ldvJnee E

l
16.25 D.29 1\1\ N\ 72.17 17 1.7:-.

E
2

34.09 11. 17 3.79 2.11 "'... ,10 1. b ~l ....~ ...,

Genet 1e
'ldvanee E

1
82.67 11. .19 N\ N\ J 24 .7" r) 1. un

(0/, of
1T'E''ln) E2

35.67 10.04 47.91 35.08 1 1.6 • ~l (~ Jj ~'- •



wa. the hl;h••t. for fruit../pl.nt (124.19'. The ph.co­

typic difference. 4lIOII9 t.he I1fte. were _iDly 9-etic:.l

•• indies t.ed by high _t.... tea of her 1tability in the".,.
ca•• of fruits/plaDt aad gre. fruit yield/plant.

Snviro_ental factors Influenced the extent of v"rutlon

for tap root l_gth, pr....ry root../plant, fruit pen-et.er

aDd fruit len9th.

G.etic divergence ..... s-r_tal line. were e.tl­

_ ted utU 1.109 Mahal.nob18 D2 .tati.tlc.. For thi.

analysis six char.:Jct.er. recorded durlnq Dec.ber 19M ­

.\prl1 19. and nlne character. recorded dur1Dg"uguat ­

Dec8lber 1986 were utU islld. Dur1ng Dec-.ber 1985 -

April 1986, five lin•• were cla.sifled Into thr.. clusters

4•• aDd C. Cluster B vas tbe 14rve.t wlth three line••

This •• followeel by " and C (Flg.1). Durlng "\&lUst ­

Dec-.ber 1986. there were four dustera ~ 8. C .nd D_

Cluat.er C .s the larg..t witb ~t4..() line. followed by

cluteI'D with two llne.. Cha.ter." .aad B have one line

each (Fig_ 2).

The lnter and. intra cluster '!verage P va lues are

presef1ted 1ft t'abl .. 6 aDd 1. Dur1nq December - .\pril,

1985-86. the diatance .s ..x.... between clust.era " lInd It

(19.11) and .inUt.. bebiMn clusters B and C (9.39). Dur1n9



CLUSTf;:R VARIETI~S

A. PANT C-l

B . CUeA~E.LLE. , HUNGARIAN VVAX /
EARLY CALWONO~R.

C. K AU CLUSTER

FIG. 1. INTER AND INTRA CLU.5TE,R GENETIC DISTANCE (0)

AMONG TWO LINE..5 OF CHILLIES AND THREE LINES OF

C,Ae,PSICUMS DURING DECEMBER - APRIL 1985 -86



CLUSTER YARIETIES

A. PANT C-1.

B. EARLY CALWONDER.

C. S"'\iii:.ET RE.O CHElll.Y PICKLING/
HUNG .... RIAN WAX.

D. KAU C\...USTER, CUBANE\...\...E

FIG 2. INTER AND INTRA CLUSTER GENETIC DISTANCE (D)

AMO,G TWO LINES OF CHILLIES AND FOUR L1NE.:5 OF

CAl' ,::UIvIS DURING AUGUST- DECEMBER 1986.



Table.. Intra aDd lD~.1' cluater <IIeDetlc dl.tance (0)
_.n9 two chU11 and three capslcum ltDe.
durln<ll Deee.ber, 1,a5 - APril, 1986

Line. vithl•
cluat.er

.... of
cluater
--------------------------------latra and lnter-cluster

dl.tance.
~~~~~-~~----~--~~~-~~~

A • C

Pant e-l 2.:Jm

• Cubanelle•
HUIl<J.r ian wax,
Early Cal""nder 19.17 .L.U

C KAU Cluster 10.03 9.39 ~

-----------------------------
The underllned value. indicate the intra-cluster
di.tancef,
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Table 7. Inu. and inur-cl\18ter genetic cUabnce (0)
.8IOn9 tw ch11l1 and four cap.ie. lin••
during ..\uvuat- Deceatber, 1986

----------------------------------•5_ of
cluster

L 1nee v1 th 1ft
cluteI'

Int.ra lind lnter-cluater
d1.unc••

-~~--~-~--~~-~~~~-~-~

~ • C D

Pant C-l 0.00-
• sa rl y c.lwonder .,.41 0.00

C Sw..t Red
Cherry PlcKllng,
Hunqar ian Wax 34.66 1S.75 8.40-

D K\U cluster
cllb.nelle 42.98 10.69 11.49 Jill

------------------------------
The underlined value. indicate the lntr~cl\l.ter distance••
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~UG'l.t. - Oeceatber 1'.. tbe IMx1ln8 int.ercluat.er a".rage

o value (49.41) we_ .....tId bet.".. clu.t.era A and I

ha"ilu) only one l1fte .c:b. It. va••1.... bew..,. ••ad

o (10.69).

S1aIp1e correl.t.ion. (1') were worked out. be __

venet.ic di.tance of par_t8 aDd P1 p.rfo~nc. for yield.

Positive correlation ob.erved betve. genRie diatance

and 1'1 yield. Jut. thi cl.tion •• not .ipillcant.

The e.t.iNt. of correl.t.ioD coefflel_to (r) vaa 0.51 duriDg

DeCtlitber - ~r il 1986 and 0.69 dllr iRV ~\t9\l.t. - Oec:.ber •86 •

c. Int.erwrle1:al heteroaia 111 AI.lm. ....

••11 pepper ,,~rlet.lea ..rlf c.lwDder•••eet Red

Cherry Plc:kl1DV aDd Yolo woader IatproYeCl 4id not. perlom

veIl durinv Oec'-er - .\prU 1'86. Perfon-ance of YOlo

WOnder illproYeCI wa••1_ poor _rlnv ~u9Uat - December 1986 •

Heter.elt.io.ie aDd relat.l", "'ftero.la "'ere DOt. calculated

ln coaparleon to th_. Ext.. of heteroal. over K!tV clu.t.er

and P.nt C-l "'ere ealculat.ed In .11 the cro..... M-en

perforaance of pareau aDd Pl••nd extent of heteroala

over KJ\U Cluat.er. over bet.t.er per", relatlve het.eros18,

and o"er Pant e-l ob....ed are pr•••ted ln 1'able 8.

1. Plant. hel9lK

Ul hybr lda v.e taller t.han thelr par_ta durl..

'\U9U.t - Dec.-t:>er 1'.. All hybrld. acept. four shoved



'T3.ble.8. Me,n perforlli3.nce of two chilli and five capgturc. line~ and their F
l

hybrids "lnd extent of
heterosis

Plant height (ern)

Lines
December 1985 - April 1986 August - December 1986

Me~n

" over
KW
Cluster

% over
BF

% over
MP

% over
Pant
C-1

% over. " over
Mean i(AU SP

Cluster

% over
tJ.P

% over
P3.nt
C-l

~.b..H.U
K",U Cl uster

Pant C-l

44.41

46.28

39.25

50.09

£~~~~~~

Hung3. r L"n Wax

Sweet Red Cherry
Pickling

Early Cal wonder

Cubanelle

Yolo Wonder
Irrproved

49.99

45.90

35.35

54.45

40.82

42.00

51.48

37.36

52.74

44.50

-13.16* -11.73* -13.87* 58.60 49.29** 13.83** 29.17*~ 16.99~~

45.96 3.49 -2.06

54.09 21.79~* 8.19*

39.86 -10.25

27.99**26.24 * ~24.53**63.34"'~64.1114.80*

14.59** 16.88* 53.01 35.06** 26.21** 30.49** 5.83

15.27~*

-4.52 -0.01 59.43 48.87** 16.65·'" 26.89"'* 16.65"'*

14.80~19.64*'"53.13

II hybri<:!~

Hung,rian wax x
KI\U Cluster

Hung3.ri3.n W3.x x
Pant C-l

Sweet Red cherry
Ficking x
K;'U Cluster

Sweet Red Cherry
Pickling x
Pant C-l

...
Early Cal wonder x

K;U Cluster 44.99

E3.rly Cal wonder x
Pant C-l 4~ .82

1- 31

0.01

1. 31

-3.15

12.81*

9.81

-2.79

-3.15

55.58 41.61*'" 41.61~* 45.10"'* 10.96~'"

54.16 37.98** 8.13 23.98 8.13

51.50 15.96* 11.28 18.25* 11.28 52.19 32.97** 4.19 10.35* 4.19

54.22 22.09*~ 22.09~* 27.23** 17.16* 56.68 44.41** 13.16** 35.36** 13.16**

8.46~

10.26*7.42

18.22**

BF = Better Parent

3.01

4.72

MP = Mid Parent

17.50~~ 54.33 38.42**

11.97* 55.23 40.71**2.89

~O.Ol

NA = Not. Ava il3.D1 e

-4.8251-82 16.69*

Cubanelle x
KJ>.U Cluster

Cubanelle x
Pa nt C-l

Yolo ;.vonder
Improved x

KAU Cluster

Yolo Wonder
Improved x
Pant C-l

* P = 0.05



Tabl € B. (contd ... )

}'rilT', ry brancheE/rlant

Decemter 1985 - Il.;nil 1986 Augu~t - Dece~ter lSS6

L ir.es % over
Mean KAU

Clu~ter

% over
BP

% OVE01
t'.P

% over
Pant
C-l

% over % over
Mean j( "U BP

Cluster

~ over
M?

% over
F3nt.
C-1

Ch il11

K"U Cl uster

Fant C-1

Capsic~

Hungarian W3X

Sweet Red Cherry Pickling

Ea r1 y C31 wonder

Cubanelle

Yolo Wonder Improved

El-hYbrids

Hungarian wax x KAU Cluster

Hungarian Wax x Pant C-1

Sweet Red Cherry Fielding x
KAU Cluster

Sweet Red Cherry Pickling x
Pant C-1

Early C3lwonder x K~U Cluster

Early Calwonder x Pant C-1

Cubenelle x K"U Cluster

Cubanelle x Pant C-1

Yolo Wonder Improved x
K~U Cluster

Yolo Wonder Improved x Pant
C-1

16.62 14.42

7.15 6.19

5.94 3.17

5.11 4.57

3.B5 4.50

7.44 5.40

4.24 4.29

6.64 _60.05** -60.05** -41.13** -7.13 5.68 _60.06** _00.06** -35.38** -7.15

6.41 -61.43** -10.35 2.06 -10.35 5.63 -59.57** -5.82 24.57 -5.82

6.87 -58.66** -58.66** -36.77** -3.92 6.99 -51.53** -51.53** -25.99** 12.92

5.52 _66.78** -22.79* -9.95 -22.79* 5.25 -63.59** -15.19 -2.42 -15.19

6.49 _60.95** -60.95** -36.59** -9.23 5.32 -63.11** -63.11** -43.76** -14 .0.5

5.65 -66.00*" -20.98 -2.73 -20.98 5.00 -65.33** -19.92 6.45 -19.22

8.11 -51.20 -51.20 -32.58** 13 .43 8.03 -44.31** -44.31** -18.97** 29.73*

6.93 -58.30 -6.85 -5.00 -3.08 8.13 -43.62** 31.34* 40.29** 31. 34 *

6.19 -62.76** -62.76** -40.65** -13.43 6.05 _58.04** -58.04** -35.33* -2.26

6.31 -62.03** -11.75 -10.79 -11.7:, 4.33 -69.97** -30.05** -17.37 -30.05**

._----_.._----_ .._-

.,....
~



P r il'3 ry r08ts/;:.-J "l nt

17.42 21.13 5.68

_27.05* - 20.9 2 - 27.05*

23.35** 34.97* 11.02

57.11** 80.06** 57.11

-46.86** -36.33** - 28.57 *

-47.57** -39.74** -27.13*

NA N'I 63.14**

NA NA 38.59 *.

~Ulli

K'IU CluEter

Pant C-l

~..H ..1f~
Hung"lrian viax

Sweet Red Cherry Pickling

Ea r ly Cal wonder

Cub',nelle

Yolo Wonder lirproved

El-..by~rids

Hungari3n Wax x Kl>U Clu~ter

Hunga ria n Wa>: x pa nt C-l

Sweet Red Cherry Pickling x
K·\l' CJ uster

Sweet Red Cherry Pickling x
Pant C-l

Early calwonder x K~U Cluster

Early Cal",'onder x Pant C-l

Yolo Wonder Improved x
K~l' Cluster

Yolo Wonder Improved x Pant
C-l

'}~, C\'E;' I"

K ·\L'
clu,-t.er

10.45

11.61

9.81

8.65

15.62

10.44

1''1

12.27 17.42

8.47 -18.95

12.89 23.35**

18.24 74.55**

8.30 -20.57

8.19 -21.63

18.94 81. 24**

16.09 53.97**

% over
~:;.

% OyE:r"

f'-=j nt C-l
ECOl n % cvc>r

% %,; ~u O·,,'Er over % ever

Cluster
ill' ~F P"r.t c- l

~-"._. -' ....:'._=.~=--._-

57.39

45.12

t.t..3t.

58.33

55.25

63.91

NA..

109.54 90.87* * 65.07** 77.03** 14 2.77 * *

85.23 48.51** 28.43** 52.91** 88.89**

67.23 18.23 16.32 17.27 50.38**

71.82 25.14* 23.13* 38.85* 59.18**

76.72 33.68** 33.68** 36.22** 70.04**

60.44 5.31 9.39 20.43 33.96*

67.15 17.01 N'\ Nil 49.83**

66.36 15.62 1',\ Nil 47.07 **



r~...._.__ ._-

'- -:

;<;:' -::: T.

r '2

~- :

'- - ... ::::"r

- ;: . C.;

7 ~" . .I. •

Ll _~~~=- is§.

J-:u;-,?~ :- i~ r; W".x X

!,,-:l.;"" cJ \.lS~e~ 70. 0' -22.63~~ 6 . S 5* -10. 21*"&' -. S. 57·· :\0 12 -36 C't::lf* -, • 4 ~ ... 11: - ?S 4 8 ** -2?. 2 5~"
- " - ~ ...

Et: rJ:J= :- i3 r: i,lax x
r". r,t C_l 6 0 • I::: - 2~ P4* " :'. .S9 _lO.lS d -2C.flS""'* ~f .. ~:- - 3~ .4S 1t * -19 • S2* * - 23 '1 ....... * - 26 :,0'" "*• 1

~w£E: ~.. t>:5 Cherry
: ckl in.;; x

K;:" Clucter , , 16 -1~).6?** 3 • 64 -7 .02*"- -11- ')""'! ..... c~ .51 -31 • ~ 2 ...... - 21 • O~: * 11: - 26 .92* .. -2'3 .61"'*"-I

S\l.iE'E't =' ec: Cherry
F :ckl ing x
~"'.t C-l 77 ~ ~, -1 c. ..... e" • ..- 4 .18 -3 .89 -10.81 60.15 -31 5,3" * -20.6E*- - 21 .9 S*" -23 .12*"-~

E-3rly C~2 wor;jer x
:.-.: ;r_· Cl u e tel' 74 -1 co 2~"'"*" 4 .08 -".44" - ' ., 99· ... Sf .14 -33 c: '!* * -1 .'07**" - 25 C; 1 ~~ -25 -, t: *,.

L - • 1 ~

E3rly C'll\o1on~er ~.

!-3nt C-l 7=. 59 -14 13** .? 7 * * -1.03 -9 .63*- 59 • 4 ') -32. 33-· -19. 16** -21 72 1r * - 24 o~ *

Cub3r.el Ie x K.;t~

Cl u8ter 76.-4 -16 26*'" -11 20** -13 .21 * -11 .87~~ 59 23 -32. 58·- -3 2. 58** - 32. :.~ 8* 10: -24 3 c **. ~

Cub3r:e-l Ie x P3nt C-l 7').77 -17 21** -12 21'" . 1 L. 54 -12.87 * * ~9 C,- -32. 13** -23 .86*" -2'0. 24'· -23 PI:*-.~ /

Yo1 0 "'-or:6er Irr;:;roved
x i\. ;1....: cluster 71 . 17 -22. 24** -4 .93 -14 .4 S * * -13. 16 61 .63 -29. e5* * -17.95** - 24 .36** -21 29··

1'01 ... or.oer
~

0 Irrr·ovej .......
x F3rt c-1 73 .72 -19 .45· ,

-1 • 52 -8.89** -1 5. 23*~ ",7.71 -34 .31** -23 17** - 24 .76* . -26 .29**

---_.._----~.~ --_._--_.----~-_.-



Table 8. (cor:td .•• )

-- --~--- ~------,..--,,~---~-----=~-~--------~
_________________-.:::.D~ay~ to greEn fruit harvest

DecembEr 1985 - A.pril 1986 I\ugust - Dece:rber 1986

L ine~
% over

Mean K'>U
cluster

% over
B?

% over % over
!,,;P Pant C-1

% ever
KI\U
Cluster

% over
BP

% over
"'.F

% over
Pant C-l

£h.U.U
KI\U Cluster

Pant C-1

117.10

119.00

113.96

106.06

Hungarian Wax

Sweet Red Cherry
P icU ing

Early calwonder

Cubane1le

Yolo Wonder Improved

90.25

1\1\

101.79

100.00

NI\

104.27

99.00

99.85

110.44

NA.

91.25 -22.07** -10.35* -17.31**-23.31** 91.72 -19.52*

99.56 -14.97** 10.31*

95.10 -18.78* -5.37

112.06 -4.30 NA.

102.79 -12.22** Nt<

101. 54 -13.29** -0.01

Nil. -16.56** 94.92 -16.71** 1\1\ NA -10.51**

Nt< -13.62* 85.45 -25.09* -13.69 _16.66 -19.64

-13.52*_10.92*-8.14*

NA -12.61** 84.75 -25.63* NA NA _20.09**

NA -5.83 79.15 -30.55** -20.05 _25.66* -25.38*

-3.96 -16.33** 93.25 -18.17** -10.57** -14.54** -12.01*

-9.10 -20.08* 85.42 -28.04** -18.08** -18.77** -19.46**

-7.22 -14.67** 92.81 -18.56* _7.05* -13.19* -12.49*

_16.49 -23.83* 85.23 -25.21* -22.83** _24.04** -19.64**

-13.13 -20.07* 96.79 -15.07** -8.74** -10.59** -8.74**

NA

NA

-9.36

-4.88

90.64 -22.59*

95.12 -19.77**

99 • 29 -15 • 21 * *

104.00 -11.18**

Hungarian wax x KAU Cluster

Hungarian Wax x Pant c-l

Sweet Red Cherry Pickling x
KAU Cluster

Sweet Red Cherry Pickl ing J(

Pant C-1

Early Calwonder x KAU
Cluster

E'3rly Cal wonder J( Pant
C-1

Cubanel1e x KAU Cluster

Cubanelle x Pant C-1

Yolo Wonder Improved J( KAU
Cluster

Yolo Wonder Improved J(

Pant C-1



Tabla •• (C:ODtd ••• )

--------------------------------------------------------------Daya to fruit: rlp_ltIg~_~ ~~ ~_~ • __ ••• ~__ I • __~~

_-.....~..........-....~---..~---_ .._-----......-,-.-.........-.-..-...........-..__ ..._--LlDe. ..... " overK""Clut...
" o.er

8P
" over.. " ewer

"Il~ C-I

Q!&111
It 'U CIuat.er
Pant C-l

CtPltCW
R....rlaa ••
Sweet. Red Cherry PlckllnQ
Early Cllwoader
Cab••elle
Yolo -.ter DnproYed

1"1··!!Jbrt4a
HU89llr IaD ...X X It~U CI_t:er
_lI9Ilrt•••x • p... t. e-l
S,,~ Red <:berry PldtttDQ x l(~U Cluster
Sweet: Red Cherry Plck111lQ x Paat C-l
• arl y calwoRder x It\V Clust.er
Barly CalwoDder x Pant C-l
Cuba.elle x K\U CI_t.ar
Cuba.elle x pant. C-l
Yolo ~adar _proved x l("U Cl_br
Yolo Woeder lalproYed x Pant. C-l

125.61

117.55

114.83
111.33
107.41
121.33

R"

111.76 -11.03·· -2.67 -7.04·· -4.93·
102.05 -18.75·· -11.13·· -12.17·" -13.19"·
108.83 -13.3'· -2.24 -8.79·· -7.3'··
101.17 -19.4'·" -9.13.... -11.S9·· -13.93··
112.17 -10.69·" 4.43 3.73 -4.58·
108.67 -13.49·- 1.17 ).39 -7.SS··
107.83 -14.75"· -11.13·· -12.67·· -8.27··
115.91 -7.72*· -1.39 -2.96 -1.39
106.89 -14.90"· IIA IIA -'.07··
10'7.72 -14.24** "" lilA -8.36"--------------------------------""----------------------------



,:,,,b1e 8. (ccntd ... )

Fruit Length (err,) Fruit Per irr.eter ( err,)

December 19135 - April 1986 Augu~t - December 1986
--~~-------_._-

Lines
% o\'er % % % over % over % % 0'over over over over ,. over

""E<~n K l\U B1' Y.P Pant ~€an Kl\U BP t".P Pant
Cluster C-l Clu~ter C-1

------ ------ .__._.._----_._-----~---- -----_._-~-

ChilL!.

Kl\U Cluster 4.27 2.94

Pant C-1 5.19 2.87

Capsi~

Hangarian Wax 13 .39 7.22

Sweet Red Cherry 8.55 6.61
Pickl ing

Early Cal wonder 6.71 6.49

Cubane11e 5.55 7.77

Yolo Wonder Improved t'A t'.'\

1'1~ds

Hungarian Wax x Kl\U Cluster 8.50 99.06** -36.52* -3.74 63.78** 4.86 65.31* -32.69** -4.33 69.34*

Hungarian wax x Pant C-1 9.99 133.95** -25.39** 7.53 92.49** 4.53 54.08 -37.26** -10.21 57.84

Sweet Red Cherry Pickling x
KAU Cluster 9.95 113.02** 16.37 55.23** 91.71** 5.18 76.19* - 21.63 8.48 80.49**

Sweet Red cherry Pickling x
Pant C-1 8.99 110.54** 5.15 30.86* 73.22** 5.41 84.01"* -18.15 14.14 88.50**

Early calwonder x KAU
Cluster 6.66 55.97** -0.74 21. 31 28.32 5.23 77.89* -19.41 10.92 82.23**

Ea rly calwonder x Pant C-1 7.78 82.20** 15.95 30.76** 49.90* 7.12 142.18** 9.71 52.14**148.08**

Cubenelle x Kl\U Cluster 7.67 79.63** 38.19** 56.21** 47.78* 5.14 74.83* -33.85** -3.38 79.09*

Cubanelle x Pant e-1 7.36 72.36* * 32.61** 37.06* 41.81* 4.85 65.31* -37.45** -8.65 69.33**

Yolo Wonder Improved x Kl\U
Cluster 7.89 84.78* NJ< NA 52.02** 5.54 88.43** t\A, t'l\ 93.03**

Yolo Wonder Improved )(

Pant C-l 8.28 93.91** N4 t'4. 59.54 ** 6.96 136.73** NA t\-\ 142.51**



Table 9. (contd ••• )

E'ru1ts/plo:lnt

Lines

Ch 1111

% over
i(,\U
cl us ter

% over
SP

% over
MP

X over
P:lnt C-l

Me:ln
% over
K,W
Cl uster

% over
3P

% over
MP

~ over
Po:lnt C-l

:<: "U Cl us tee

P'Int C-l

~:lpsicum

:-!unq~rLln il:\x

Sweet Red Cherry
Pickling

Early Cllwonder

Yolo >;o:-lder Improv'2d

113.50

141.00

13.60

N-\

3.90

17.00

N'\

IHJ. 25

149.13

17.00

37.92

6.60

28.50

Hun·:;:lr1'1r. ;B.X x
.<\U Cluster

Hun';"lri"ln N3X x
P:lnt C-l

3weet Red cherry P1ck­
ling x j( \U Cl us ter

3~eet ~ed cr.erD] ?ick­
llng ;.. ?">.r:t C-1

~3rly C]l~onder x
:<: \!; Cl:..:ster

:::3~1.y '':11'.·icr.cer x
P~nt C-l

-.:. ~ c 'IQr:~: -:-:' ~~ p c'),:,,?,j

x ;;il:t ---~-l

76.00 -33.04'· -33 .04" -19.59 -46.09" 91.79 -22.33·· -22.33·· 35.72·· -33.45··

63.07 -40.03'* -51.72'· -11.94'" -51.72** 36.00 -27.27*" -42.33*" 3.53 -42.33*·

59.93 -47.25·' N\ ~~,\ -57 .. 53·· 73.50 -33.02· -33.62· -0.01 -47 .36· •

56.')0 -50.22" :. -\ N\ -5;; . '9 2*" 75.70 -35.93" -49.24" -19 .G6·· -49.24"

46.00 -59.47" -67.J3>\"~ " , .64' • -67 .3S"'~ 5'3.25 _ 50.74 0
" - 50.74· ... -6.69 -60.94"- ~J.

4' .OS _62.05"''- _69 4 - :(" ... -40. 54'-'>\" -69 .45" 51.26 -S6.67*"~ _65.63 0
' _34.~7°· -05.63".. ) • ::>

64. SO -lJ .. 17"-- _S4.26 x o: -1. 15 _ 5.4 . 2j:lr ... 71. 7 5 -39 .3 J":t" -39.33" - 2.21 _ 51 e s;; 1t".,

c:.c:: A") -J 1 ~ "" -60 .. 5:1 0
,

-lJ .35'1'''' 6,J.'S~<rJl' -:) 5 .. 42 -4-+ w63>t A" -"::; • :. 3'" x _:25.34"'· - ~6 1. 3 • ,-, __ .-t ....

~6 .6:: ~:; • .L 3 . , .. \ .. \ - S j =,6 .. 18.0) -~O. 25"-- ~A
, , -j2.o3"''',

': 2. 1 1 -54.0'7' 0 t.-\ ~1 -\ -63 • 'J] ~ "" 6:3 .60 _41.:;9--"1" ~i \ N\ - 53 .'~ ') ~ ,.

-
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SWEet Ped Cherry Fickling

["rl} C"lwonder

Ct.:t,,;re11e

Eun:;3ri3n W3x x Ki\1.' Clu~tEI

Eun:;'3riar. -.ax x Fant C-l

S;,'eet Re,d Cherry Pickling x
K!I].; Clu1"tel

SWEet Red cherry Picklir,g x
Pant C-l

Early Cal wonder x K!lU CluEtel

Early Calwonder y pant C-l

Cubanelle x K~U Cluster

Cubanelle x Pant C-l

Yolo Wonaer In:provecJ x Ki\U
Cluster

Y (;1 e, Wonder Irr.provec x
Fant C-l

H'1.60 1 eE .,,3

1 c- - ,0
.i9~ a SO_ I • ~ V

264.9C 3e~;.6 5

lH 2S'1.75

12S.9S 23';' .. 50

d7.49 255.50

1\\ ~;A

400.50 120. :,3· ... 51 .19 - 7':< .39*~ 113.::1"- 45,2.EO 156.L2"lt

3E5.50 112.LE"''* 45.33- 7'-" - -, * It. 105.16*- 41. ~. 87 120.70"v. t'. f

342.00 95.33-* r' I'; A 82.01·* 425.40 125.7b**'-.

303.75 67.26*' h; 1'4. 61.66' 410.60 117.91"*

778.7':: 53.49* 53.49" 7E.93** 48.35" 356.50 89.19**

292.40 61.01** 55.61* 83.97·" 55.61' 351.25 86. 41lll' *
346.25 9CJ.67~* 90.67** 117.02~* 84.27** 394 .35 109.2;9 *-

291.65 SO.32"- 54.9 S· 7::.95** 54.95* 330.50 75.45**

370.00 103.74** K'\. t; 4. 96.91*~ 39 S. 00 111.22**

311 .75 71.67" ,,',
I: " 6S.91·" 3 SS<. SO 106.71' •

25.19 68 .. 19',1(',1( 147.72"

7.84 .; 3.27· ll3 .. 38**

45.81* 77.18** lIE.27·*

40.74" 6S."74~" 11G.67"-'

.; e. 85' 66.6::'** E2.91 7 *

46.66- 61.72* 80.22**

38.14 6b.43*" 102.35*"

15.70 37.51 " 69.51"*

I"" I,~ lO~ ... * *• .t..,

1\ '\ h'< 9S~.85"·
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altDiflesat. poait.lv. beMrobe1ti..la. !'he ~11_t

hybrld .a Sveet. It. aaerry Plckl1ft9 x K4U Claster

(58.6. c:.) whlch _a •••41" _re thea ItAU Quater and

13.16% ..re thaD Pant. c-1. In g.era1, hybrids vera

taller th.a the parente. OUri.. Deceber~\pril1'.,
the tall.... bybrld vaa CUbe••ll. x Itt\U Clatw (54.38 c.)

which w.a teller to t.be ext.t. of 22.4'" over ItW Cla_.

aact 17.so. over Pant. C-l.

2. Pr_ry branch_/p1eat.

K"U Cluat.w bed t.he aaxS- n~er of pr....ry

braneb../pl.nt. (16.62 and 14.42 rupect.ive1y duriDg

Dee.ber&f- ~ril 1'16 and "quat. - Dec8ber 19~. The

hybr id. were intermedi.t. t.o tIl.ir paret. for ttl1.

eberacter•• CUbanell. x "AU Clat.. (8.11) and Cabaaet1. x

Paat c-l (8.13) ranked fir.t allOD9 t.he hybrid. darl..

flrat and .econd •••on.. Thi••• 51.~ and 43.6~

le•••r than i(\U Ch••ter aDd 13.... aad 31.43" BlOr. than

Pant e-l. Prlalary braach_hl.at raD9ed froll 5.52 - 6.'3

ln other hybrid. during firat ••80. and 4.33 - 8.03 dariRQ

.econd ••eon.

3. Tap root 1eagtb

Out of 10 hybrld., ~ .~ signlficant. poeiti"e

hetwoel. over K<\U Cluat... All hybrida ..cept three shoved

p..lt.l"e hKeroais over Pant e-l for this eher·.cter.



All hybr14a ..1bit-eel aipificant po_iti".

b.t....i. over Pant c-l. Out of 10 bybrida only four

abowed slvnlficant poeltl.e beter..la OYer K~U Cluater.

The heterotic 1ner••• 1'."94"1 fr. 5.31" to 90.,"" over

K"U Cluster and 33.9'" to 142."" OVer Pant C-l. the

hiqh.at. val ue of prialary root_/plant .a obaerYed 1n

Hu.C)arlan wax x K.\U Clut... (109 .14).

s. Day. t.o f1 ower

Dur lao both the a.eona, all hybr ida vere ..rli.r

than the CGIIi8IOI1 parente KAU Clut.er and hnt. C-l and ..ibit.eeI

aipiflcaat n-vat!ve heterosls. Durlno December - ~rl1

1985-' 86, Hungarian MIx x P&Dt. C-l va_ the _rll..t. (68.1').

Nbc.a "_931'1.. wax x It"" Cluat. flowered in 56 .18 daya

durin; "uguat. - Dec-.ber 1986 alld ahoved alonifieaat. relative

het.erosl_ (- 29 ••",) and h"erobelt.loal_ (-21.44") •

6. Days to ore.. fraU: bar...t.

0\11 the '1 hybrida were ear11er to ca_OIl per_t.a

K"U Clun. (117.1) and Pant e-1 (119.00) durlno both the

a.a_a. Het.roal_ ebe."" over K..\U Cluat.r rano" fl'.

-4.30 to -22. S"'. c\lbane11. x K4U Cluater vaa t.be earlleR

wbleb took '1 daYS to 9r- fruit _neat. (Dee.-ber 1985 ­

"I'll 1'.).
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Dur1119 ...Dd •••00, Yo! 0 IIiIOllder 1'IIIprovtM! x

pant e-l we. the Mrli..t which took 95 day. for green

fruit bary••t. All hybrids exhibit.ed sl9D1f1cant nept.1Ye

heterosis over KAU Cluater and Pant C-1.

7. o.ya to fruit rlpenlno

The hybrid SWeet Red Cherry Plckl1ftg x Pant. C-1

was t.he Mclleat which took 101 days for frult rlpenlD9

followed by Hungarian vax x Pent e-l (102 days>. ~ I

hybrids showed 819nfic:ant negative heterosl. oVttr Pant e-l

~ncS K"U Cluseer. out of 10 hybrids, only three showed

signIf1~nt heterobel tios i8 •

8. fruit lcgtb

411 the hybrids showed positive heteros18 over

K\U Cluter aDd Pant e-l. ~DQ"the hyJtrids Hun;~rlan Ntx x

Pant e-l ....d the IIlax1Jrtum fruit len\Jt11 (9 .9~ em) whlc.h _.

lItore than K~ Cluster and Pant e-l, to the extent of 133.96"

and 92 ••~ re.pectlvely. It was 25.39>' lower than the better

parent Hun9lrlan NIl ••

9. Prult per iIIleter

\11 hybrld8 exhibited positi.e .ivalfieant

beterosts over K.\U Cluster (2.'.. ~) and Pant e-l (2.87 CIt).

Slqnlficant negative heterobeltio.l. v•• expre.sed by

CUbanelle • Pant C-l. cubanelle x 4,\U Cluster, Hunqarlan

wax x K'U Cluec.er and HUDgar1an Wax x Pant C-l.
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10. rruits!pl••t

The P1 hybride did not ahow positive he~eroaie

over the c.'OIIlIOn par_ts "'''U C1 uter aDd Pan~ e-l. The

hybrid, HunCJIr len "'X x K\U Clust.er llad 92 frulte/plan~.

,-\11 the P1 hybr 1ds exceeded the bell pepper p.~rents for

fru1te/plant. The bell pepper parents had fruita/plant

ran;ing frOll 3.90 <Sarly C.lwonder) to 37.92 (Sweet Red

Cherry PicKling). The P1 hybrids re.nQed from 43 fruits/

plant (&.rl y calwonder x Pant. <:-1) to 92 fru I,t. (Hungarian

W.X x i<AU Cl us ter) •

11. Green frUit yleld/plant

DuriDQ Dee-.b.r~ f\Pril 1986, all hybride

exhibited sl;nlflcant hetero8is over K"U Cluster and

Pant C-l. .\11 hybr ida shoved sl9ft1ficant heterobel tiot! 18

and significant rel~tlve heteroais_ The beat yield1n;

hY"rld was Hungar loin WIlx J( l<.AU cluster (400.5 oIplant) •

During ~uguet - Dec~ber, 1986 aleo, all hybride exhibited

8tqnlflcant heterosts over K"U Clueter and Pant C-l. The

hioh.et yielding hybrid vaa HuD9arian Nax x K\U Clueter

(482.5' Ql'plallt). Thla.a IDOre to the ext.nt of 156 _2~

over K\U Cluster (188.43 Q/plant) and 147_"~ over

Pant C-l (194.90 ;/plaDt) •

o. COIhbinlnO .bU ity an.1YE: 1.s in chUll

LiD. x teeter .naly.l. waa conducted to find

out veneral ee-b1ning abl11~ (;C4) effectf! ..nd specific
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eoBIbln inV .bU tty .ffens (sca). __lysis of ".rlane.

for lin. x teeter 18 preaented 1D " ..ble 9. A COIIPar lson

of parents Va. hybrids revealed bl0hly slonlflcant

differenc•• between parents aDd hybrids for moat. the

characters studied. The dlfferenc•••-onO the teeters

were non-significant for all characters except for

prfJrl-lry root./plant, fruit./plant and vre.n fruit

yf.4dd/plaflt durlav Au;u.st - Oeee.ber -86. "-I'f.ance due

to bybr ids were sign 1f lcant for all the ch~racters

~tud1ed except for prURaly brdnche~/pl,nt ~nd d~ys to

Qreen f~u1~ hlrve~t durlno Decembei~~ ~rl1 1986.

Fat'tlon1n~ of v!rhtton due to hybrids revealed that the

dlfterenLes betwern the erosses due to ~. difference.

amon9 the fen>l1. p!rent Is lUghly s1gnlflcant for -.oat

of the dlara ctere stud ted. Est.imates of veneral ~fld

specific combining ~bl11ty .ffeets are presented in

~aLle 10 iind II ref;pectivp.ly.

1. Plant height

V.. riance due to .pecific coabln1ng ability

.ff.cu (J aca> va_ l_roer than variance due to veneral

combining abilit.y effee'tS (v 2gca) dur1n9 both the _.son_.

1\ slgnlflc...-nt postt.t•• utd.a:ate of gea effect w~e observed

in Swe8t Red Cherry Pickling (5.12) and Yolo wonder

IMproYttd (3.38) and Cubanelle (3.63). Pilat. height

1ncreased in SWeet. Red Cherry Plckl1D9 x Pant C-l durin;

bot'h the .....son• .-cd 1ft ~lo llIOader IJaproved x it"U Cluster



T'3tlE: 9. ;n~ 1 yE is of v~ri3nC€ for 1 ir,e x te~ter 3r,31y["i~ 1r, C:i'-'S i l,;,JT l~!2~.~-::'
_t:___

HE3n S~U3 re£
--------- .._--~---_.._~-----_._---~--------_._.- ~._--~_._--

Cor-,ponEn t5
Plant Frirrdry Taproot F r irrd ry DOll'S D~ l's to D"1's to Fruit Fruit Fru i t.s I Gr€en

of v"r i3tion heiaht t'nnches/ 1 ene th root51 to first fruit 1 er,g th pEr i- plant fn.:it
(err) plar,t (c;'; plant flo ...·er 9 rt,·er. riper.- ( err ) me t.e·r yield/

fruit ing {cd p13nt
h'l.rveoot (g)

-----~._--_..

Pep1ie3tiom: E
1

23.16 0.96 K'\ I\A 66.28 15.58 t: 'l. t; '\ In 6.38 1562.02

E
2

20.37 1. 22 20.67 111.02 15.09 1.47 49.05 0.12 0.13 15.74 1632.51

Genotypes E
l

66.98** 14.75** N·; N'\ 87.28* 193.25** 1;-\ 1',> Nt< 3475.46** 15001.56**

£2 154.59 * * IS .92** 37.87 * * 614.85'* 349.62** 288.99** 120.29*' 13.83'* 6.12** 2585.95** 14475.26 * *

Parents E
l

75.67** 36.35* till. N>\ 175.27** 294.55** N" NA N>\ 8277.90** 5790.91**

E
2

113.91** 43.42** 104.77** 166.97* 138.48** 92.59 * * 126.99·* 33.42** 13.61** 17 51.55** 139696.65**

Parents \Is. E, 142.83** 4.96** N'\ I'A. 149.23*- 564.40** 1'1\ NA Nil. 6.29 185417.24**
CrOSE€8

...
E

2
1464.46** 2.19 20.19* 3261.10* * 4697.08** 3197.07 * * 629.62** 8.86** 3.31* 27393.94** 154443.20**

CrOS5eE E
l

52.77** 1.05 NO; NA. 21.73** 37.99 KA. l'A NA. 332.15*- 918.94**

E
2

36.24 * * 4.62** 9.74** 637.95** 7.34* 96.79** 59.23* * 3.49*- 2.27 * 293.06** 939.21*

Lines E
l

54.72 1. 37 Nt.. NA 42.39** 22.06* l\t< Nil. Nil. 7.52.57* 1552.07*

E
2

50.51 8.32* 122.55"* 1101.93** 9.28 90.53 46.57 8.18 3.90 834.36** 1558.28*

Testers E
l

0.07 2.42 KA Nil. 2.19 35 • .21 NA. Nil. N\ 135.95 1162.05

E
2

10.50 3.46 1.03 517.73** 0.08 0.44 42.95 0.87 2.53 114.77* 1269.78*

Lines x E
1

63.99** 0.39 NA N4. 5.77 55.30* t; ... ~; NA 9.82 225.03
Testers

E
2

28.41* 1. 22 30.49** 204.04"* 7.20 127.14** 75.95 2.02 2.07 6.56 237.50

Error E
l

7.41 0.58 NA NA. 4.05 13.41 1\ .-\ N\ NA- 9.73 376.25

E
2

7.24 0.81 3.07 56.64 12.24 15.33 9.45 1.07 1.04 13.51 349.72

0.05

0.01

December 1985 -'Pri1 1986

I\ugust - December 1986



Fl~ nt
~~e i9~jt

( err)

F r ire,"" ry
t r3 n­
c:-,es/
{:.la n,-

T-3Ploot
1 engtr:

( cr;)

P r ill"3 q!
roots/
j:.l Clnt

J= yt;:
to
flov.'er

[Jays to
gr ,:--:er,
fru it
:-1:: rve~t

D~ V~ to
fri:Jit
ll'.3tu­
rity

Frui t
1 En (ith

( IT. )

Fruit
peri­
fT,E'ter
(en J

:Cruits/
{:.ls.nt

GrEEn
fruit
y1 eld/
plant
( gJ

0_55

-0.51

0.01

-0.32

NA

-2.06'"

1; l<

23.97'*

-4.71

-2.05

-C.90

0.38 -1.39

Nt.,

0.94 -0.79

7.11

17.09

30.37*

26.92*

sweet Red Cherry
Fickling

_;.. 9S" -0.31

5.12.... 0.04 3.13 * ..

NA.

-3.58

2.87

1.03

4.14 r:A

-6.65"* -3.29"

Nt,. I'A

1.16* -0.19

0.19

5.31

-4.69

11.26

Early C"lwonder -4.57"" -0.44

-1.36 -0.92

NlI

-4.19"*

NA

-4.83

2.19

- 0.15

-1. 37

3.31

1; '\.

2.12 -1.09*

Nil.

0.69

_6.64* -23.34*

-17.08** -20.80*

Cubanelle '3.63* 1.01* 1\\

-1.45 1.99" -1.97"

NA

-8.91*"

1.71

0.48

-3.31 1\-\ N-\

2.06 3.57** -0.78

1.07

-3.21

-6.65

-16.52

Yolo Wonder
Improved

3.38* -0.26 K A.

_1.79 -0.80 5.08**

NA

-6.65*

_2.05

0.72

1.26 !-;.ll NA

0.89 -0.99 -0.22

!\\

0.76

-1. 73

-2.16

4.71

_0.87

Testers

KlIU Cluster 0.03

-0.59

-0.35

0.34

KA

-0.19

N'I.

4.15*

-0.38

0.05

0.74 !-;A

0.12 1.19 -0.17 -0.29

1. 39

2.39

7.62

7.97

Pant C-l

SE (gil 1 ines

_.. _-- --------------

1. 83 1\ A.

1.59 1.26

9.69

9.35

-7.62

-7.62

6.13

5.91

13.72

13.22

8.67

8.36

3.12

1.B4

3.02

1.16

2.39

2.59

1. 51

1.84

-1.39

- 2.39

0.45

NA.

0.29

Nil.

0.59

1\11.

0.37

NA.

N'I

0.42

NA.

0.17

0.27

t' ,,\

0.60

0.39

t: "I

0.79

1\-\

1. 77

1''\

1.12

1. 49

1.01

2.59

2.25

2.11

1. 4 3

-0.74 KA

-0.12 -1.19

G.64

0.90

1.42

0.89

1. 28

2.01

1.42

1.01

0.38

-0.05

Ft,.

3.07

1. 94

1\"1

4.35

Nil.

'2.75

I\A

-4.15*

N;

N'\.

0.19

1.01

NA

0.72

r; A

0.45

0.64

0.38

0.51

0.24

0.32

0.54

0.52

0.34

0.40

0.35

-0.34

1.36

LOg

0.86

1.92

1.55

1. 22

0.98

0.69

_0.03

0.59

E
1

E
2

El
E

2

SE(gj) Testers E
1

E2
SE(gi_gj) lines E

l
E

2
SE (gi-gj) testen E

l
E

2

* p
* .. p

0.05
0.01

E

E~
Decenber 1985 - April 19B6

A.ugust - December 1986

N\ _ l'ot 3vailable
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Hycr1ds
Pl~nt

he1rt
( CIT ,

Primary Ta~­

tra~clles/ root
plant lenGth

(crr)

Pri­
rr,a ry
roots/
plant

D·3yS
to
f} 0 ...;­

er

D3YS
to
f ir~ t
qrpf'TJ

fru it
h:i r\:e~ t

Days
to
fruit
ripen­
in;

Fruit
1 enath
( err)

Fruit
~eri­

meter
( crr)

Frui t£/
~Ljnt

Green
fruit
yield/
pI3nt

( 9)

_._----~----

Hung3rian WiD; x Pant C-l

Sweet Red Cllerrv Pickl inc
x KW Cl us ter -

Sweet Red Cherry Pickling
y V'!nt C-l

Early C3lwonder x K~U

Cluster

Early cah,'onder x POint
C-l

Cubanelle x KAU Cluster

Cubanelle x POint C-l

Yolo Wonder Improved x
K~U Cluster

Yolo Wonder Improved x
POint C-l

SE (ij)

SE (Sij-Skl)

+2.01

-"2.12

-2.en
2.12

-3.33

-2.16

3.33

2.16

-0.03

-1.3C

0.62

0.13

_0.62

-0.14

0.66

2.64

-0.66

-2.84

1.92

1. 55

"2.72

2.19

_0.12

_0.40

0.12

0.40

+0.16

0.53

-0.16

-0.53

0.04

-0.18

-0.04

0.18

0.12

-0.38

-0.12

0.38

-0.20

0.44

C.20

-0.44

0.54

0.52

0.75

0.73

"2.09*

_2.08*

-2.49*

+2.49*

N\

0.24

NA

-0.24

NA

1. 44

Nl\.

1.61

NA,.

-1.61

N\

1.01

N'
1. 43

+7.99

-7.99

-6.14

6.14

NA

-2.06

1'\

2.08

1',

-3.76

N,
6.14

-0.73

-0.69

0.73

0.09

-0.22

-0.99

0.22

_0.76

-0.71

0.76

0.71

0.41

-0.25

-0.41

0.25

-0.45

1.93

0.45

-1.93

1.42

2.02

2.86

0.37

3.79

-C.37

-3.7S-

1.SE'

-3.27

-1.58

3.27

1.83

0.42

-1.83

-0.42

-1.88

-5.90*

1. 88

5.90'

-1.92

4.98*

1.92

-4.98*

2.58

2.26

3.66

10.22

3.66*

-3.66*

N.l,

2.63

-2.63

NA

0.55

N-\

-0.55

NA

-5.24**

N-\

5.24**

NA

-1.61

NA,.

1.61

NA

2.51

-0.57

0.57

1\,

0.65

-0.65

NA

-0.38

N.A

0.398

N.l\.

-0 •. 33

NA

-0.33

1\,\

0.02

1\,

0.59

NA

0.85

NA

0.46

1\-\

-0.46

NA
0.18

NA

-0.19

NA

-0.65

NA

+0.65

N.l\.

-0.43

N\

-0.43

NA

0.42

NA

-0.42

NA

0.58

NA

0.63

0.65

0.49

-0.65

-0.49

2.14

-C.99

- 2 .14

0.99

0.61

-1.02

0.68

-C.77

-0.68

-0.77

4.64

-1.37

-4.64

1. 37

2.21

2.59

3.39

3.68

-3.62

8.77

3.62

-6.77

1.94

-4.27

-1.94

4.27

-11.04

-6.66

11.04

6.66

6.03

-8.00

-6.03

-8.00

6.94

-5.84

-6.94

5.84

13.82

13.22

19.39

18.70

0.05
0.01
December 1965 - ,pril 1986

August - December 1986

Not aVd l1able
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aDd Hungar14n We~ )t P«M C-l during ~UOU.t - oeee-b.r'86.

Wher"_ oth..r hybrtd. _4 ... tth.,:-r neqattve or v,,"try low

• ca eftecL~ •

2. Pr1JNlry branchea/plant

t\ slQftlftcant. po.itlve e.ttaate of oca .ffeet

w~. notec1 in cubllaelle (1.01 and 1.99 respectively aur1Dg 1
1

~nd 1 2). The highest ••tIJRte of sea .ffeet wa. oba.rved

in Sweet Red Cherry ~lcklln9 x K\U Cluster (0.53) folloWEd

by Yolo WOn<u"r Improved x K\lJ Cluster (C.4'>.

3. T.p root len~

Hl'Jh1J 819nlficant posttl...stuMte of gC8

effect vae noted in Yolo WOI'lCler IIRproved (5 ..08) uld SW.et

Red Cherry P lCKl1Dg (3.13). H\lng.sr 1.ln wax6 Cubanelle 4Rt

F.arly Cl1woncer had .tgaific.ntly neg~tlve •• t1Jqte. of

qQ. Signlfic"fltly po.ttl". estu.abPs of sea were observed

1n Sweet Red Cherry Pic"l trujJ x Pant C-1 (2.49) .snd Hunv-rl.n

W9;l( x k\tJ Cl uat.er (2 .OS) •

4. Fr1m~ry roots/plant

Positi".ly _igniflcant {lea effect was DOted in

M\lD9artan wax (23.97) aDd K.I\U Cluster (4.1S). out of 10

hybrids I only flve had poel~i.e ••1••• of specific ea-blDtng

abillty effects. Max"'" ".l.e of apeelftc ~lntll9 abU tty

effect ._ DOted 1n SWeet Red Cherry Plckl1n9 x Pant C-l

(6.14) •
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s. Dap to flover

H1IIl9arl•• "x had the low..t W1H of CjJa effect

during both the ...... ( -4.71.. -2.08 rupectlvel, durinV

£1 and &2) whleb fawureel _rlln.... cuba".ll. and Sweet

Red Ch.rry Plck11nQ had po.ltlve valu•• duriD; both the

....on.. OUt of 10 hybrid... flv. had De9atlv•••t .... te.

of .ca eff.ct durlav Dec_b.r&>1:o "Pri1 1'86 and the love.t

•• t .... t. va. noted 1ft "r1y Cal*tnder x K"U clut..r (-0.76).

Durlng ~uQU.t to Dec.-ber 1'16 the lowe.t .ea effect ••

noted ln Yolo WlHlder IIDprovees x Pant C-l (-1.93).

6. oays to flr.t green fruit "r....t

A n894tl.....t'-t. of CJC!I .ffect 11&8 noted ollly

for Hun9Srlan wax.. arly Calv0n4er.. Cubane11e and Pant C-l

durin9 Dec_bergs-to "Pril 1986. DurinV ,ueu-t to 04tced>er

1986 period, only Hungarian _~ Sv.et Red Cherry Pickling

and Pant C-l had n891t1ve v..luea of CJca effect. \11 others

had posltive velu•• of gee .ffect. The lowest valu. of CIlee

.ffect •• noticed In SWe.t Red cherry P ick11nq (_6 .is) •

Yolo WOnder IMproved x Pant C-1 and cuben.lle x "AU Cluster

had significantly neQatlve valu•• of 8ea effect.a (-4.98 and

_5.'0 respectively).

Oce .ffects wre negatt.. only for Sweet Red

Cherry Pickl1ng, Hungarian MIlX, Yolo wonder IItPro..ed and
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Pant C-l. All otber. ha4 po.ltl.e ".1.... of 9ca eff-et

for ttl i. ehar,u~ter. .i9Difl~ntly ft4tg.ttl.e wlu.. of .ca

effect were ob.erved tn 11_98r140 WI. x Pant e-l (-3.66)

and Cubenelle x I(I\U C1ut.er (-5.2..).

Except cubaaelle, .. rly calWODder:, Yolo NoDder

I-.prov.s and K40 Cluater all others had po.ttl"e wlueJ! of

gQl .ffect. Of th..e, 8w_t Red Cherry Pickling had signi­

ficantly po.itl"e value of ;ea eff.~ for fruit len\Jth

(1.16). sweet Red aserry Pldd1ng x K~U Clut..r: and

Hungarian wax x Pant C-l bed ..xu.. fruit lenQth •• indi­

cated by h1gh .. lu•• of aea effeet. (0.65 aDd 0.57 1'_
penl"ely) ..

9 • Fruit per lIIet..r

The 9C11 effect .s positt••. only for Bsrly

Calwonder (0.69), Yolo wonder ~roved (0.76) and Pant C-l

(0.29). OUt of 10 bybrid. fl•• bad po.ttt.. eCl effeet.s.

The hiqh••t sea .ff.ct WI. ob.KYed In 1:.. rly Oil wonder x

Pant C-l (0.65).

10. Frulte/plant

HWl98riaD Wax had the higbut value of fial effect.

in both se<18on.~ (7.11 aDd 17.09 re.ped!"ely during II aDd

1:2) followed by CUbeDe1le (1.01 1. E;1) and sweet Red CberlY



Picklinq (S.31 in 1
2
). o.t of 10 hybrids na11l.ltect,

only five .bowed ,..iti"••ea effecb durin, bo~ the

....on.. The highe.t .e. .ffect •• notlced ln Yolo

WOftd.r .proved x K4U Clu.ter (4.'4 during Itl ) followed

by av.et Red Cherry Plek1lD, x j(I\U Cluster (2.14).

11. are. fruit yiel4/plam:

~9 the pereta Hung.lrtAn Wax had the

hiQhe.t gal effeet (30.37 aDd 26.'2 re.pect.i".ly durin.

&1 and £2) for this cheract.er. Po.tttve values of OCS

effect were noticed 1n the ea.e of K.\U Cluster (durin9 both

aea .ene) Sweet Red Cherry Pisling (dur ing £2)' Yolo WODcSer

_proved (during El ) -'ll other. show.ad n~atty••at....t.e.

of VC'8 effect. ",x1muln ace effect. was noticed 1n Drly

ca1wonder )( Fa n t C-l (11.04 dur1n9 it1) followed by HUD 91 r ian

wax x K~U clu.ter 8.77 (during E2).

Componenu of wrilallce due t.o VC'a and sCt effeeta

'lb. e.tiattea of .arunce clue to lea <lDd .ea effeeu

were _de (TIbIa 12). H1~h.r ••tiNte. of ,::;-2.ca wer.

observed for plant height, tap root length, ~r1a!1ry raoul

plant, days to JAaturlty, day. to grec frutt hlrvest, fruit

1 eD9th and fru! t per 1meter durlav both IJ.UJon~. The high

values of 0-
2 sea indicated prfteDce of overdolniMnce for

these ch.r~cterB.
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a.tlmat•• of variance COInponent. of Qenerel eotnbinift9
.btl ity (.;... 29 ) 8Pecific eo81ning ability (0"2.) and R9
.1'18a _

Character.

PI a nt height (an)

PrtMry branche./plent

Tap root length (em)

prtlnary root.8/plant

Days to flower

Day. to oreen fruit
harvest

Day. to fruit ripenin;

Frui t length (em)

Fruit periw1eter (em)

rrut ts/plant

Oreen fruit yleld/plant(g)

11

&2

£1

'2
B1
8 2

&1
8 2

11

£2

11
1 2

£1
£2

11
1 2

&1
1 2

&1
8 2

11
82

28.29

7.05

-0.06

0.14

49.13

0.66

-1.68

20.95

37.27

N'
0.32

liA

0.34

0.05

-3.47

-75.61
-56.11

5.96
0.54

0.05

0.72

."30.04

1.10

1.61

-4.81

0.59

N'
-1.16

NA

0.22

"'A

0.07

38.36

32.39

48.05

48.61

""0.40

N"
0.28

0.72

+2.09

N'
0.58

liI"
0.30

0.49

0.53

4.'8
2.36

---------~------------------...----
11 DeC8lber 1985 - I\prU It.

12 August - DeceMber 1986

." Hot e". Uable
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~e -9 val..... the high••t fOr fnait yielcl/

plant (4.68) followed by priNry branchH/plant (3.24).

,saoctatlon betw.. eer!! perfon-ance.DeS 98era1

ee-bin1D9 abill ty • f fecta •

Correlation betwen 9al eff.ct.a aDd I!n U per:for­

aaftce of parents for _rlou quantitative char:,cters ...

calculated (Table 13).

No .ivnifleaDt corre1atton. were obsKft4 between

vca elfecta aDd 2!£ U perforNftce of pareftt8 for ,le14

aDd any of the yleld CODtrlbutillO charactt'ra. ~ Defltttve

correlation va. ob.erwcl between 9al effecttl and 2!I U

perfonnance of ~r.nta for pr1eary branchea/pl.nt (-0.16)

and deya to firat green fruit bar"..t (-0.20) durln9 £1

.. lid tap root length during £2 (-0.14) .Ul othera .howed

a po.itive correl~tloft.

I. .valuation of 1'1 hybrids for field re.l.~nc. to

bacterial wi1 t

The 10 "1 hybrld...lOftg with Pant C-l .. ftd K>\U

cl us tel' were evaluated for bactertal wilt r_ctlon under

fleld conditions aloD9 with the .usceptible check Huft9arian

WtIx during Dec_bet!%"- .\1»1'11 1986 and \ugu.t-Dee-.ber 1986

(-r.ble 14). KAU Cluater was fO\Ul4 re.leu.nt to bacterial

wU t durlo, both the a.aoM. During DeC'8'ter - \prt1 19M
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Table 13. Usoclatlon betwee.. ge..eral COIIblDlD9 ability
effecu aDd ~ s. performance of ~renta

-----------------------------Character. r value

Plant height (eat)

PrtMary braftch••/plant

T4proot lenoth (em)

P rlJltary roots/plant

Day. to flower

Day. to first "reen fruit
harvest

Days to fruit ripening

Fruit len~ (em)

Fruit ••r1Jlleter (CWl)

Frul ts/plant

Green fruit yleld/plant (9)

a l 0.17

1 2 0.32

'11 -0.16

&2 0.07

&1 .~

&2 -0.74

11 ."1 2 0.47

81 0.42
82 0.52

81 -0.20

1 2 0.29

1 1 1tJ"

£2 0.10

£1 NA

82 0.08

It l )1\

1 2 0.06

8 1 0.07

E2 O.OJ

8 1 0.69

a2 0.56

--~-------~----------------_.• " - Rot avallable

El - DecetBber, 1985 - ~rll 1'•

• 2 ,\uqust; 1986 - Oec.-ber 1986
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T.ble 14. Bacterial wU~ incidence •• observed in spot
planting

----------------------------------.Wl1 ~ Incidence WU t Incidence
during Dec-.ber during .\ugu.t-
!!!!-:_\f!.!!_~ ~~!!:.....!!!!

" Score " Score

100.00 S

Pant C-l

HUDg'1rlan wax x J(,u Cluster

Hangar tan Nex x pant c-1

Sweet Red Cherry Plckll119 x
K-\U Cluster

Sweet ~£d Cherry Pickling x
Pant e-l

14.17

83.33

95.83

100.00

90.00

R

s

s

s

s

8.33

51.60

53.JO

90.00

100.00

R

MS

s

a
Dlrly Calwonder x l<.c\U

Cluster

• rl y cal"Onder x Pant C-l

Cubane11e x K1\ll Cl u.ter

C~n.lle x Pant C-1

Yolo WOnder _roved x
J(~U Cluster

Yolo _nder IInproved x
Plnt C-l

54.54 ItS

87.50 S

91.66 S

90.80 5

52.50 MS

91.66 a

41.60

93.20

85.00

90.00

33.]0

95.00

MS

s

s

s

a

-_....._---------------------------_.
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except the linea arlY calvoDder x K~U Cluater (54.54%)

and Yolo wond.r _roved x K.\U Clueur (S2.~), all

were highly aU8c:eptlble to ~c:ter1a1 wil t. OuriD9

-\uguat - Decemb.. 19., the I iae Yolo WODder :r.proved x

K\U cluster (33.3~) vaa .cderately re.iatant to wilt.

'the I tne. Plat C-l (51.6"), HuaQarian w.ax x K"U Cluster

( 53. 3OK), Sweet Ited Cherry PickliDQ x ""U C1uater (49.801'),

Barly calvoader )( K-'U Cluter (41.6OK) were .-oderately

suactIPt1bl. to bacterial wilt. The auacept1bl. check

Hungarian wax showed 1~ wilt incid_ce.

F. aval1M tlon of 4 aet of c:luatered bell pepper.

F. 1M Ps 9flner.tlona of SWeet Red Cherry Pickllftg

x ;(.\U Cluster ..nd Hungarian Na. x j("U Cluter were r.ia.

duriog Dec::etflber~- "Pr il 1986 and ,ugu..t - Dee.-ber 19.

rHp.c:tively. Th••• were evaluated for var1abU ity for

yield and lu ec:aponeJIte.

The ....n, r4n9., c:oeffici_t of variation for fi"e

quantitative c:harilcters tn "4 generations of HUnq.1rlan

wax x KJ\U Cl uster 4nd Sweet 1te4 Cherry Pic:klift9 x K\U

Cluter are ;tven ln Table 15.

The range for plant beiVht ..a 14.50 ~ (HW x K~U)

to 38.00 ca (D x !(<\U) 1 daya to firK (Jr.... frult harvest



Table 15~ ""Il~ raDge aDd coefflcl_t. of ".rlat.101'l (cv) for yield aad Ita ca.poa_t. 1. F..
oenerat.loll. of HuDgartaa Max x K"'U Clust.er and Sweet Red Cherry Pldcllll9 x
It'U Cluster ero•••_____________..c- :r: _

Plant. he19bt.
(ell)

Days to first.
oreen fruit Clua~r.lPlant. Prult.s/pl••t.
bar"eat.

".a HW x lt~U 23.42 .± 1.62 83.11 .1 2.42 8.14 .t 1.04 38.15 i 8.02 146.25 .t 41 ••.a x JCAU 24.95 .1 2.31 91.42 ± 1.18 9.28 + 1.12 20.51.1 2.43 131.11 .t 21.15-
_8ge HW x I('\u 14.SO - 33.00 16.00 - 90.00 1.00 - 14.00 11.00 - 59.00 95.00 - 283.00

SA x It''U 15.50 - 38.00 96.00 - 10S.00 2.30 - 14.00 13.00 - 32.00 90.00 - 210.00

Hif x K.\U 24.95 7.13 33.15 41.39 56.8S

SH x I('\U 30.04 3.19 58.16 31.28 41.98

--------------------------------------------------Rif X K'U - H\tD;J:trtaa _x x ;<'U Chast.er

Sit x K\U - Svet. Red dt_ry Pldd 1D9 x IC.,U Clust.er
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76.00 (HW x K"U) to 105.00 (SIt x I(I\U), Clueter./plant

2.30 (sa x KAU) to 24.00 (HN x K~U), fruit./plant 13.00

(SA x I(..\U) to 5'.00 (HM x I(,'U) and yield/plant 90.00 9

(SR x KA.U) to 283.00 9 (HW x KAU) • Tbe bic;beet _t..... te

of coefficient of variation .a ••ernd for cluater./plant.

t 58.76) followed by yle1d/plant (56 .85) •

2 • , 5 genera tiona

2.1 HUllQartan wax x KAU Clut.er

Nlne selected line. of 1"5 ~en.r.tlOD of the cro••

H\1ft9arlan Muc x K>\U Cluster were .valuated (Tabl. 16).

pl"nt heigbt raDved fl"Olt 11.00 CIB (2-2 and 2-5) to

46.00 ell (4-6). The high••t coeffic1ent of variation for

plant beiQht. ... ob.erYed in the line 23 (33.88). Days to

91'.... fruit: har••• t raDQed fro- 80 "-y. (4-5) to 110 deya

(3-1). The coefflclet of wriatlon Will...x1lll. 1n the

ca•• of 26 (13.98). Cc.lB tderable var 101 tiOD alai; the geno­

type. ,..8 ob.erve<! for clu.ter./pl.nt. It rang•• fr_

1.00 - 12.00. The cv ,.. hi9heat: 1n the ca.e of 2-5 (67.06).

J'rulta/plant ran;ect fro- 4.eM) t.o SO.oo. The h lQhe.t e.ti­

Nte of cy wa. ob••rved in the ca•• of 2-2 (66.82).

The yieldfplant ranged frc. 20.00 ~ (39) \;0 235.00 9

(23). The high.lt ••timate of c:v wa_ 1n 2-5 (73.96). '!b.

lov•• t e.t1~te waG observed 1n 3-1 (42.31).



Table 16. MeaD. range aad coeffieient of vir14tlon (ev) for yield and yield contributing
eharacters in "5 generations of HuD911rtaD Wlx x K,U cluster---------------------------------------------------Days to firs~

PedlQr.. Pl~nt height 9reeD frul~ Clu8tere/plant Frul~8IPlan~ Yield/pl ••t
nUlber (CIII) Mrveat (g)--- ...... -_ ... -_ .......... .-._--_.-.~-- ... _--. .... ---------_ .......... _.... _---_.-. ........ -

1 2 J 456........_....--....-._-..-...~......._.._-_........-....-~~ .........,._.......-~.._..-._-.....-...._.............~..-_..._--...........-----------...........-...-...-...-_...-....-.....-
MesD 18.25 .;t 1.08 84.33 ± 1.43 5.50 .t 1.09 14.75 .± 1.75 88.25 ± 19.12

1 - 5 R.ft~ 15.00 - 21.00 80.00 - 90.00 3.00 - 9.00 9.00 - 18.00 40.00 - 143.00

C'V 11.86 4.15 39.62 23.67 43.22

Mean 21.42 + 1.42 77.80 + 1.49 3.95 :! 0.43 15.53 .t 3.33 93.38 ~ 14.84

2 - 2 R~noe 11.00 - 40.00 69.00 - 85.00 2.00 - 8.00 7.00 - 42.00 41.00 - 223.00

ev 33.11 7.41 47.56 66.82 63.56

lI..n 19.17 ± 1.06 82.75 ± 0.97 4.00 ... 0.79 9.2 ± 1.73 46.80 ± 9.67-
2 - 3 aanoe 16.00 - 24.00 80.00 - 86.00 1.00 - 6.00 4.00 - 14.00 25.00 - 85.00

C'V 13.53 2.62 0.45 42.04 46.27

Mean 1".10 .t 0.78 73.80 i 3.18 2.60 .t 0.78 16.00 ± 6.83 65.00 .t 21.50

2 - 5 Rang_ 11.00 - 17.00 61.00 - 83.00 1.00 - 6.00 6.00 - 46.00 40.00 - 155.00

CY 13.53 9.63 67.06 6.54 73.96

------------------~----------------~-------------contd •••



If.bl e 16. (coDtd ••• )

-----------------------------------------------------1 2 3 4 5 6

3 - 1

4 - 6

23

26

39

ft_n 21.09 ± 1.23 91.40 ... 1.7. 4.70 ± 0.86 22.00 .! 4.16-
Itanoe 19.00 - 30.00 83.00 - 110.00 1.00 - 10.00 6.00 - 50.00

~ 16.92 6.29 57.91 62.68

MHn 24.31 ± 1.22 75.10 .t 0.79 ...63 .t 0.31 19.55.! 1••3

RaDeJe 15.00 - 46.00 60.00 - 82.00 1.00 - 9.00 11.00 - 40.00

CY 29.66 9.01 39.52 32.73

MeaD 23.09 .t 1.11 80.64 ... 1.29 5.38 .1 0.29 21.68 ± 1.32-
R&"(iJe 12.00 - 34.00 64.00 - 88.00 2.00 - 11.00 8.00 - 42.00

cv 33.88 9.1a 31.71 40.'"

liNn 17.38 ... 1.0e 7S.83 ! 4.33 2.63 ... 0.30 11.60 J.: 4.02- -
RaD98 13.00 - 22.00 64.00 - 87.00 1.00 - 4.00 6.00 - 28.00

CY 11.95 13.98 32.65 SO.89

Mean 24.26 ... 0.85 84.25 + 1.55 4.88 .t 0.65 16.58 ... 2.68- - -
ltanC)e 18.00 - 30.00 75.00 - 88.00 2.00 - 12.00 6.00 - 33.00

c:Y 14.45 6.36 53.23 56.05

106 .18.1 13.54

41.00 - lS1.()()

42.31

106.14.t 9.56

51.00 - 215.00

39.06

116 .24 .t 1.88

55.00 - 235.00

45.9'

113.36 ± 31.20

30.00 - 195.00

61.38

85.23 j: 12.14

20.00 - 155.00

53.89
__.. =-=-lll'.,__.....=- •
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2.2 aw••c It" Cberry P ick11Dg x It-'U a ••c_

'the exunt of wrlabU it;y pr.s..c for yleld and

l~s componenu dr. _.au. 1ft tenu of range, ...n aad

co.fflc:i_t of 'ftrlat.lon. 'fhe r ..u1~s obtalned are pre­

....ted ln Tabl. 17.

Plant helgh~ hll9ed fr. US" ('Ill to 53 CIIl wit:h a

oeneral _.n of 20 CII (11-2), 18.68 CD (II-8), 16.40 CII

(III-6), 22.05 ('Ill (111.-7), 18.5 ('Ill (U, 32.64 CII (2),

26.91 ('Ill (27) and 30.64 ca (28).

Day. t.o 11r-", CJreeft frui~ hal'ft.~ raDged fre. 15.00

(11-2) to 99.00 (111-6). The hlgb••t eatllBate of cv vas

obserwc! ln 28 (S.57). cl..~.,lpl.n~ raDged frOlll 1.00 ­

15.00. The e.tiNte of eY .S hlghe.c 1D the ca.e of

11-2 (74.71). Conslderable ..rlAt1OD all\ODO the CJeDO~7P"

were ob.eryed for frulu,lplat*. 'the raag. for fruita,lplant

was 6.00 to 70.00. H19h..~ eY for thi. em.racter ••

ob••rved In 11-2 (47.02). Tbe yleld of 91'8. fr\lU:·lPlaa~

raft9ed frOlll 40.00 Q to 312.00 9. 1he hlghest c:v ••

ob••rved in 2 (53.74).

COn.iderable _riab!l!ty for frult c:luter./plant

vas ob.erved 1ft "5 gen.ratlon. of HuD9Ilrian wax x K""

Chlst.er and sweet Red cberry Pick1lnO x It~U Clu.ter. The

frequ_cy cU.•t.rlbutioD of c:lu~ered plante are app_ded

(~.nd1x 1 & II).



Table 17. ....n, range ~nd co.fficien~ of ...ri~tion (cv). for yield and its cu-.poneDta in 1'5
qefteratloftll of Sweet Red ~.rry Pickling x jC"W C1u.~er---------_._--------_......--_....._~-_ ......-----------=------_.....

Pedigre. Plant beight. Days to fint Clusters' I'ruits/plant Yle1d/plant
D-.ber ( c:.-.) ore. fruit Plant (9)harye.t- - - -. ... .-. .. ... .-. - ......... - - - - ......... - - - - -. .. .- ... - - ... - - ... .. - - - - ...... _--~ .. -

1 2 3 4 5 6

11-2

11-8

111:-6

111-7

Mean 20.00 + 1.18 80.80 + 0.86 3.90 ± 0.92 14.09 .1: 1.99 83.00 ± 10.89-
Range 16.00 - 30.00 75.00 - 83.00 1.00 - 12.00 6.00 - 28.00 45.00 - 163.00

CY 19.54 3.40 74.71 47.02 47.30

MeaD 19.68 .t 0.75 82.10 t- 0.41 3.50 .t 0.49 11.72 .t 1.03 69.64 ± 5.47

aaDO_ 12.50 - 21.00 79.00 - 83.00 1.00 - 8.00 6.00 - 15.00 45.00 - '4.00

cv 15.03 1.58 52.62 29.11 26.04

MM. 16.40 j: 5.95 92.40 i 2.15 5.40 :t 0.66 20.20 j: 1.87 105.40 ..t '.42
Range 25.00 - 35.00 84.00 - 99.00 4.00 - 6.00 14.00 - 27.00 80.00 - 140.00

e" 91.11 5.19 21.71 20.63 19.98

Mean 22.05 + 1.30 80.30 + 0.59 2.36 .t 0.39 16.1" .:t 2.21 92.13 ± 15.4"-
Ranoe 18.00 - 28.00 78.00 - 83.00 1.00 - 6.00 8.00 - 29.00 55.00 - 191.00

cv 19.68 2.69 54.93 38.78 47."1

._---...--------=--------=-------...._--------_._-........_---.
coftt,d •••



'fable 17. (eoDtd ••• )

----------_....._~----_ ..._---------_..._--------_..._..._----...
1 2 3 4 5 6

1

2

2'7

....D 18.SO + 1.33 79.00 + 1.46 3.80 ± 0.72 14.25 + 1.75 110.75 .:!: 15.01- - -
R.nge 15.00 - 24.00 77.00 - 84.00 2.00 - 6.00 10.00 - 19.00 85.00 - 160.00

c:v 16.03 3.69 42.11 24.4' 27 .11

"ean 32.64 ! '.23 84.00 i 0.68 5.57 .t 0.58 13.00 + 1.68 .9.58 i 10.79-
Range 23.00 - 46.CO 81.00 - 54.00 1,,00 - 9.00 7.00 - 25.00 40.00 - 145.00

CY 25.54 3.03 39.80 40.70 53.74

" ••D 26.91 + 1.73 87.45 .t 0.47 4.94 .t 0.68 29.62 i 3.45 179.16 i 21.36
aaDOe lS.SO - 41.00 86.00 - 89.00 1.00 - 13.00 6.00 - 55.00 so.oo - 300.00

C'Y 26.49 1.78 58.62 42.07 41.31

....n 30.64 ± 2.57 93.92 i 1.35 8.08 .:t 1.15 4'7.80 ± 4 •• 346.70 .t 28.31

Ran94t 26.00 - 53.00 '7'7.00 - 88.00 3.00 - 15.00 18.00 - 10.00 103.00 - 372.00

c-v 31.41 5.51 51.SO 32.26 25.81

--..._---------------_......_......_-_..._----------......_-------_.

-J
en
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MMn, 1Hd..-. alld wrlaaee for cl.... t..na••• 1ft F5

oe.ratlon of tt_oartaa Max x JtJ\U Clust.r and SWe.t Reel

Cherry PtckllnG x K"U Cluet.er are 91.._ In Table 18.

HuD9Ilrlan Nix • IC.-'U Clust.r he...... of 4.29 wlt.h .«ItD

6.50 5nd variance 11.13. Sweet Red Cherry Pickling. 1(-\U

Cluster has a .ean "alue of 4.49, ••ed1an 8.00 and _runee

17. SO.

Evaluation for wl1t r.si.taace

Selected clustered bell pepper 11Des vere evaluated

under field condition for resi.tance to bacurlal vllt.

"'e loweat. percentage of wllt va. ob.er..ed 1ft IL-1 of FS

veneratlon of Hungarian * •• K-'U Clu.ter (21.43") aDd vaa

llOderately resiatant (Table 19). 1-5, 11-2, 1I-5, IT-6, 23

and 26 were al.o reeorded as .aderately reatstant. r 4

QeDeration of Sweet Red cherry Pic:k11rag • It\tJ Cluster .s

su.ceptible to wilt. The de.crlption of the .electeel

clustered bell pepp.rs i. appended In ~peD4ix III.

o. uaoc1ation b.tv.... root characure and fruit yiel4,

prS-ry branches/plantead plant. heigl'lt

Significant po.itlve correlation •• ob.erved between

prlaary roota/plant. and frult yield (0.65). correlation (1')

betveen pr_ry rootelPlant. and plant height. .slid pr.... ry

branche.tplant, root l_gth and yle1d/plant, plant height

and pr1llary branche./pl.nt v.e DOt s1plfiaant (Table 20).



T.bl. 18. MeaD, ••fAD a84 variance for clu.~erDe••
In'' VeD_ration of Ihmoargn MIx x KJ\U
c!"al.r and av_~ Red Cherry Plek111l9 •
K"U Cl\l8t.er

---------_..._----------_._----

78

Medlan variance
..__.._--~.-- ...--..-.-.......-,.....--~..--..--...------......---~ ............_-....-..-.....-

Hlm9ilrlaD ......
It,",U C1uater

Sweet Red cherry
Plckl1n, x K'U
C!aat.er

..29 + 0.84-

•••, + 1.12-

6.50

8.00

11.13

1"7.50

---------_...-------------------.....----....
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Table 19. "~erl"l wilt loclcS.c. In 1'. and "5 o.eratiooa
of HuagariaD _x x "AU Cluater aDd Sweet Red
Cherry Pickliog x K,\U Cluater

Nil t ineldence....._-_.........-~-..--..
" Score

HUDgarlao NIl. x K~U Clutar

Sweet Red Cherry PidtllDg • K-"f
Cluster

Sweet Red Cherry PickllD9 x ;t.w
Cluster

11-2

11-8

111-7

111-6

1

2

28

27

1-5

II-I
11-2

11-5

III-1

IV-6
23
26

39

60.00

65.71

43.00

48.00

23.38
26.60

26.80

53.33
56 .36

55.71

28.57

21.43

34.28

35.71

40.00

22.50

38 .33

30.00

45.45

JIIS

s

MS

Jill

MIl

Mit

MIt

..­
MS

M8

JlIR

MIt

MIt

f4R

MS

MR

MR

HI
MS

~------------------------~---_.



Table 20. Correlation bet__ root char<lctAr. and
plant belght, priMry brancbe./plant and
fruit yield

.._--- -- .

80

Charact... Tapro~

lenv th
Pr ilMry root./

pl"nt

Fruit yield

PIa nt belqht

Pr~ry branch••lPl.nt

0.23

-0.01

0.65·*

0.41

-0.10

-_ __ _-- _.._.._---.._ .
-. p • 0.01
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DISCus.m.

Bell pepper. (Ctp'i....... 10. ... r. Q£2IM

Sendt.) are 1aIport.4D~ fruit veveQblee uaed in .ay tom.

of cookery. Being. ..,ly lntrocl\lced crop to I(eral.# a

f. releYant 1nforas tiOD are only ....11able on the s\lita­

bili~ of this crop to the want h_ld uopleal cliNte of

the State. It 91'.... well :lD. rel.~i ly cool cla-te aDd

1••uit.ed for 9row109 11' hlli. durlrag nth.

(fIo_nl, 1982). Dry weather 1. nec._ry during frult.

Ntarity of the crop. '!be _xu.- let. of pepper. occur

at • u-perature of 11·C - lI·C (COchran. 1936). Hlgh day

~r.tur. (2Q..2..·C) aDd low llQb~ lDteIl.lt.y (3~ .hade)

eDhance flower drop (.yl.kl aDd Hal fIyY 19'''). The i4_1

11011 pH 1. 6.0 to 6.5. The above requir__~. of bell

pepper...ke it • dlfficult crop to be groWD UIlCler the WIUlI

h...ld tropical conditloa. of Karala. Sepc.ber.I'ebnaary

.oa~ would be the po••lble gr_~ I ••on for t.he crop.

Many of the bell pepper. are ...eeptlble to Mctuial wllt.

Unlike bell pepper., ~ chUlle. are grown thrOUGhout.

the year 1ft Keral.. The bot cbill1e••• fru1t~. at " hlgh

t_perature of 3S-C to 3'·C. ft. varlet1.. JlCI\U Clu.t.e aDd

Pant e-l are grown uncleI' hip tellperature and high h_ld

CODdltlona. reter.tl Al. (1'14) reported re.l.blnee In K.\U

Clu.ter aDd Pant C-l a9l1D8~ PI""'" 1211-'.E. B.I'.

"l~h. Wl1t r ..1.unce 1n K\U CllI.ter va. agaln contlrl\ed
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by Piou (1985). K~U Clut.r .ad Pant e-l •••ou.re.. of

r ••l.banee ~ baeul'1al "il t can b. exploited ln Qrov1ll9

bell pepper. UDder the want h-.id condlt.lon. of Keral••

uy .tt..pt. on bet..r..l. breedlftCJ in bell pepper. maklnv

u•• of the adaptable local 11ft•• like K"U cla.-r and

P.nt. C-l would be 1.r,81y v.lea-eel.

Bucca. of • .., breedtav provra_. depeDd. prs.-rUy

011 the .xtent of wrtAbil1t.y 111 the a-•• popul.tlon.

Bftluat.lon and e.t.ltrat.ion of genet.lc varl4billty, herlta­

bi11ty .nd expected ve.et.ic: .....nc. are pre-re',1ulait.. for

any erop u.p1'Ove-_t. profJl'..... lD the pre••t. In...t.1va­

tiOD, the contritnat.ion of teIlOt.yp. to t.he phetlOtypic

.xpr••• 1oD of dlfferent. char.cter. va••adied. The .:net.

of CJ••t.lc wI'tabi11ty ••••t._ted in a ••t of two chll1i

lin••, flv. cap.l~ 1111.. aDd 10 ~p.1C\8 x ehllli '1 CI'O•••••

Phenot.ypic eo.fllet.t of Yllriat.lon (PCY) va...........

for fndu/plaDt. (61.14 aD4 57.M durlJl9 &1 anet 8 2 r ..pect.1­

"ely) followed by prilaary breache./pleDt.. '!tI. hl9b eat.S-t..

of ph_otyplc coefflet_t. of _riat.1on (PCY) for fnalta/plant.

va. _rller reported by H1r_tb and Ma~pat.i (1'..,7),

Jt.tltrMpr a!.l- (1983) aDd Gopal••rlabDan (1985). The

love.t. pc••• recorded for day. to fndt ripening ('.23 In

11 aDd 6.12 tn &2) - stnQh and 8tDflh (1''7'), R...ltngl_

(I"') .nd OOpalakrlahnan (1985) 81.0 ob••rve4 • low ••t.~t.e
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of pheno~yplc: ..rl.~lon for day. to red chilli harvest.

H 19h herltabll1t.y va. ob.erved for priMry branches/plan~,

plan~ helQht, day. to flover. daya to flr.~ ;r••n frui~

harv••t, fnalt8/plan& aDd 91'8. fruit yie1dlPlan~.

Heritabllity values glve lIn Indlc:.~lon of the

.ffec:~lven_. of selectl00 on tbe ba.ia of phenotypic

perforMance. Heritabll1ty along with e.~1JRaus of expect.ed

genetic: advance should be consldered RIOr. than herit.lbl11~y

2a U wbil. Nkln9 aelectlon.. H1gher berltab1l1ty coupled

wl th high es~i..te. of expected ....tlc advanc. for plant

h.i9ht, day. to flower, days to gre. fruit harvest.,

frul~slPlant and fruit. yle1d/plant. rev..l the Inwly._t

of ..ddl~ive gene ac~lon. 81111l.r ob••r.-tion. were alao

llad. by ltahir_var .u 11. (1983) and U'Ya and Saint (1976).

Mod.r.~e1y high es~lNte of herltabllity luteS expected

gen.~ic advance was ob.erved for pr1nklry roots/pl~nt and

day. to fruit ripening. Hi9h _tilnat. of heritability aDd

.xpected genetic 4d~nce for th... c....r.c:wre indicated

tMt they could be improved ~hrougb approprla~. seleetion

.ethod.. Fruit length and fruit perimeter bad .. low herita­

bilit.y and a low expect.ed genetic advance. This show the

illP!ct. of 8viro...t on fruit per1lneter. 1h.. high influence

of ...vironanent on fnlit per1llet.er •• earlier reported by

Slnp aDd Slnqh (1970) ~n4 V.dive! .IS: 11. (1983). Pr 1aIary

branche./plant ha. high her1t:abUity value but: the .xp~ed



oeoetic advilnce •• low. 'fbi. indicate. the in~l.et.,t

of noft-"dditlve gene action for this ch.~r..cter. Thi. va_

sub.tantiated by the reports of "••thi ti u. (1976).

Heteroste breedint -.. extensi.ely explo.ed and

ut.lli.ed for boost.lng up yleld in • nwnber of ecoftOlllletll y

latportant. crops. ""e preYal_ce of het.ero.l. has praet.lcal

iapllca tlon ollly lf het.ero.i. i. explored on .. rather

extenaive .c'3l. "Dd hi;bly heter&*ic ero•••• "ere ...Uy

anc! quicitly .eparat.ed out.. Informat.ion on genetic diver­

gence of t.he IMterial. 'Inc! COIDbiniDQ ability would facUit<ilte

the choice of parente for bybridization snd in i.o1-stiD9

proei.intjJ F1 hybrids for further exploit.lt-ion. The line

K t.e.t.er _lUllys.s helps to detemine both general (gca) and

specific (aca) combining abU ity of parents and hybrid.

re.pect.ively. General aDd .pecific COIDbining ability could

be attributed to 2\dditlve and noD-additive t.ype of gene

actions r.spect.lvely (Spra9\le and Tat\1Bl# 1942).

~ COIItpariaon of perenta ". hybrid. (Table 9) reveled

highly si'lnifieant. differenc•• bet.ween parents .and hybrid.

for all the cbaraCUrs. Thl. could be expected becau.e

the line. and t.e.ter. were o.et.ically divero.nt. aDd placed

uDder a~r.t.e clust.ers. 1tIe varietal .asociat.lon 1n

cSl fferent. clust.era ..,•••11VbUy d1.t.urbed with cbanoe. in

....on.. There was ahiftino of varieti•• from one cluster

to i\nother. It i. likely, becau.e the.e ••tiNt•• are
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obtained frOift quaDtlta~IY. charac~er. which are affected

by Qeno~ype x .nvlro....~ 1nter~ctlona. BventhouQh a

po.iti.e correllt.lon wa. ob.ened bet.vee the ;enet.ic

dl.tance of ~ rente and P1 perfonaanc. for yield it. Va.

not. 8ignifiant. Thi. _y b. dUe to the fact. thtt. only _

lower number of genot.ype. (6) were taken for the e.t.illat.ion.

Coft)ining abl1 tty _.ly.t. revealed the 1IItportance

of non-additive 9-. action a. indicated by hl;h ) ae.

for all character. except pr1lDary branch.alPl.nt., d&Y8 to

flower, frult.cr /plant aDd Ore.. fruit yield/plant.. High 6
2

Q~ along with hl;h it; value for t.be above four charactera

indlc.J ted tnwlV8alent of add Itlve ;ene act.ion for the

cont.rol of th••e char3ctere. Prepond.erllDce of addf.ttve

;eDe action for these character. ~~. obserVed by Lippert

( 1975), MU;(ova (1979) and Gopalakrtatman {198S). Sinee

there was preponderance of addi"... c;ene action for the

:!bove charactera••lyn1ficant. ,sdvanc.ent. could be achieved.

1n the aeQre~t1n9 gener~tlons ualng l'Jilaple 'lel.etlon

procedure.. Coatp·lratlvely equal valu~s of v.,rl,.lnce due to

both 901 and 8ea for fruit len;th indieat.ed t.he role of both

addit.ive and non-additive o.e action for the control of

tbe above char~cter. Pecurrent ••l.ct.ion could b. u8ed for

btprovement of such charlcter.. Mllko'M (1977. 1979) ob8erved

addit.ive .n~ non-additive qene action for fruit length.

The '1 hybrid. were bet.ter 1D yield and ear11er to

flower C'OIftPare4 to the co-'lOft p.areDta K"U Clullter and Pant C-l.
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The pheDOlltenon of bet.r••le la conaplcuoualy evldent in

the hybrids developed In the study (Tabl.. 22 .sDd 23).

Out of 10 hybrid., Sveet Red Cherry PIekl1n; x Pant e-l

was the tal1Flet ('4.11 ~) ·snd had a19111fleant relati.e

heterosi. (26.24~) and heterObe1tlosls (24.SlK). Thta

hybrId resul ted frOl\ a cro.a between two QOOd generoll

C08Iblner.. ""e.ea effect of the above croa. 1n which

two good ;eneral c'GIIblner. lmrolved va. only 2.16. Thl.

Indicated that hybrid. wlth hltb Rer U perfo~nce .y

not nec•••arily have. high eea effect. Prllltary branche./

plant .a lIIax1lll.- in c\lbanelle x Pant C-l (8.13) exh1bltin;

.. al;nif1cant beterObeltloai. (31.34%) and relatt.e hetero­

ai. (40.29%). 8\lt the .ea effect .....xllftu8t in Sveet Red

Cherry Pickling x K4U Cluster (0.16 ~nd 0.53 respectively

durlno 8 1 and 1 2). The 2!l U per foraance of thi. hybrid

ws lower which ..y be ••cribed to the In'VOlveiftent of fA

poor comblnet. O\lt of 10 hybrids, four .hoved relative
.

hetero.l••nd aev. 8boved beterobeltioal. for tap root

left9th. 1tle hybrid Yolo WDftder Dnproved x K\U Clu.ter had

the IIwudJll\ll\ tap root I _9th (18.94 CIll). Popova and

Mlblllov(1975, 1976) reported heteroBla for root length.

Four hybrid. showed heterObeltl0.1s and relative heteroal.

tor pr1lnary roots/plant. Hunvarlan wax x K\U Cluater h3cS

the IMxlmW! prlMry roots/plant. and had the hlgbeat relative

heteroeis (65.0'7). The above hybrid had high SC4 effect

( 7 .99) and t ts parents were QOOd general. COIIbinere.



Tabl. 21. Nwnber of P1 hybrlda exhibitlng d••lrable hHeroat. 0 ••1' Pant. e-1

aDd K4U auter during Dee:-ber, 1985 - \prU 1986

----_.....------......---------------------_...----------_...-_.EcollOlllc charactera
........_.-_......_ ....................._ ........._ .... ...-.-_~_._ 4a._~__..........__,-......... _ .._

Frult../plan~ Or.. fnit
yle1d/pI.D~......_--..-.-_....-...--. ........._-..--.__.....~........._...-....-..,..--.--....-.....-....---.....-._--~- .......-....---.-._..............~--._-.-

lIu.ber 0 f F1 hybr14a
vi til dealrable

heuroala

•••• of the _iii: out­
BUDCll.1I(I bybrid

9
(9)

CWNaDe1l•• 1t4U
Cluat_

(CUbanelle x it¥)
Cluater)

NIL 10
(10)

IlUagert.a III••
K-'U Cluater

(Huagariaa Wex x
K.\U CIuatar)

rlpr.. la pareth_ie indlc:.t.e hybr: lde exhibitl.. deeirable heteroala over
It \0 Cluater



1'able 22. ."'er of Fl hybrids exh1blt1D9 d.strabl. he~.r08t. over Pant C-l and

!tAU Cluster duriDfjI 1\UGuat - Decetnber 1986--------------------------------------_...---------------acono.lc Cbaract:.rs-.-.- ~ ....-._-_-. _..-.........- ~---..-......---.....-..._ _----_ - --~.-..-..
o.ys to harv.st Frult/plallt Gre.. fruit yleld/PlaDt

N~.r of PI hybrids

" 1th desirable

heterost_

NUl. of the ..st out­
_tan4tng hybrid

10
( 10)

aw..t a.:l Cherry
Pick11n9 x It""

Clast..
(SWeet Red C1terry
P1ek1ill9 x K-\U

CIU8ter)

10
(10)

.....vars... Wax x ItAU
Cluter

(IIGDqartaa _x x
KAU Cluater'

---_...-------------_......_-_..._-----_......_------.
Flqur_ 1D p.-r_th..ts indicates hybrids ..lbltlD9 desirable beteroeie over
J("U CI uatel'
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All the hybrid. vere _rl1.er than the COROD ~rell~.

Kt\U Clu.~er aDd Pal1_ e-l for day. to Vreea frul~ ....r:'".~.

Yolo NoDder Ialproved • P.D~ e-l •• the .arll.8~ all'lOn,

all the hybrlde. -nte hybrld Cubanelle • K~U Clu.~er mad
•••1_.. _Qat.lv. value of .ce effec~ (-5.70) and

hKerobel~io.i.. Th. RK .II perfontaftce of this hybrld

w•• lower: whicb may b•••crlbed too the lowlv_eat of bo

poor co_iner. 1D t.he cro... Ou~ of 10 hybr lds, ~hr..

sbowed .iQftiflc.n~ DeQatl.. h.t.robel~10.i. and five

.xhlbited .i9Dlflceft~ re1.~l.,. hetero.l.. Frult perialeter:

.....1Ift.. In the ca•• of Early c.lwonder • Pant e-l (7.12 em).

Thl. hybrid had t.he ..x_. sea .ffect.

lIWl91r ian wax x K>\V Cl uteI' produced .,cia.. frulta/

plaD~ (76 and 92 durin, &1 aDd &2 re.pec~ive1y) which ..y

be due to the lnvolYft\ent of two 9004 venera1 co8tbinera,

.ryln9 extent of betero.l. fo,r frult./plaat was observed

by Pandey d J.l. (1981>, Murthf and Laks..l (1983),

aopalakrlatman (1985). ~1 hybrld. exceeded t.he mid-parent.

for fruit. yield/plant. HUnCjJlria" Wilx x Ko\U Cl U8 tel' ytelded '"'

the ...1InuIl (400.5 9/p1aftt 11l 81 and 482.8 g/p1ant 1a 1 2)

(Flg.l). The hlgh yield 1ft above ero•• 1. resulted frOllt

lner.8 e in the alRber and .1.. of frut ta/plant • Thl. hybr id

bad r.I.~lve he~ero.i. of 79.3~ in 81 and 69.1~ in &2.

Taking 1n~o accoUD~ £I[ .u p.rfoO'llDc. (425.4 CJIlIlPlan~) .nd

beuroel., SV.e~ Red Cberry PicKling x K"U C1Ullt.er ._ the

.econd b••~ COIftblnation (Fiq••). Durlov Dee-.ber'SS - ~rll'86
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period KuDosr1.&D tliax x .an~ C-l va. the second b••t

COIrIblnatlon (415.17 9/P!ent) (Pig_5). III the above

h.terotic hybrid. the patents beloD;ed to different

elu8ters. Varying extent of heterosis tor yield was

earlier reported by Pandey .IS &1.. (l9tU). Mur'thyaaDd

Lak.hmi (1983), Qop~lakri.hDan (1985), Pioua (199S).

The performance of all the hybrid. were bet.ter

dur iag Auqu.at - Dec:sber '86 complred to Oeceber '95 to

AprU '86 period. This i. due to the favour~ble environ­

..ental concHtlon pre.. U lDCJ during .\ugust to Deeembt?r '86.

All t.he "1 hybrids were 80litary frutted snd were pungent..

COIMterelal cultl".rs of ehl1liee ..nd e<lp81c...

"re .olltary fruit.ed. 'fhe aolltary bearino hah it limit.

mechanical ~rv_tino and _k•• harve8t.inv process labour

intens tv.. NMrly 20 per cent. of the cost of cult.ivation

of chill t is for harvestlD; of fruits ..lone. The c:onctapt

of clustered bell pepp.r......es u-portance in thi8 cont.xt..

Attetllpts .. re _de at Kerala "Orlc:ul tural university to

develop clu.t.ered bell pepper linea, adapt.ed to Kerala

c:ond 1t tons. P iows (1985) developed a set 0 f cl\UJ tered

bell peppers by cros.lnO bell peppers 11ke HunQarlan -XI

Sweet Red Cherry Pic:kl1aQ with hot chilli - K\U Cluster.

Th..e lines needed continuous evaluation. The pr.Rent

lnvesti;ation was ma inl y Uftdertlken to .tudy the _rlabl1ity

pruent 1n the .e;re;at1nv popu}!tiona of clustered bell
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peppers and to ••lect. elite plant... Considerable

var tattons va- obaerved 1ft the popula tion for .11 'the

chaI~C't~r8 studied. ttlere 1e scope for furt.h~r seleetlon.

Clustered bell peppers with desirable charact.ers were

identified and progre.sed (Fig. 6 t.o 9).

Evaluatton for wilt. resistance shoved t.hat the

line l<,\U Cluster 'I'ig.l0) was re.i.t~nt to wilt. confll'1ll1nv

the earl1er reporta of Peter n Al. (1984) and Pious

(199S). During December - April period all '1 hybrids

except &lr1y cal~der x KAU Cluster snd Yolo WOnder

IIrtproved x i(\ll Cl uet.er were auacept.ible to wil t. These

t.wo hybrids were lftOderately suecepttble. Durtng I\uquet. ­

Dec_ber per 10a Yolo Wonder la'tproved x K\U Cluster w.a

moder" tel y r.ei8ta rrt to wil t • Eva1 \M t ton 0 f a.oreg.• tin;

generations of HUDQjlrlan WlIx x K\U Cluster and Sweet Red

cherry Plc<llnq x ~\V Cluster for wilt resistance showed

that out of 19 lines 10 were moderately re.lst3nt to wilt..

others were either suscept1ble or moderately susceptible

to w11 t.. The I1ne P4nt e-l well found susceptible to "11 t

under Vellanikk~r~ conditione.

The present 1ftveetlg.ttlon was .. inly under taken

to IIvlke the bell peppers adaptable to v..nr hwrt1d troplcel

eli.hat-le eoodltlons of Kerala by ua1nv adaptlble 10011

l1nes. ~. per the ..rlier reporu pronounced heteroala
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v•• foulld for differen~ quantiut.i.e ehilraet.era. HunQerian

wax x KAU Cluater vaa fOund to be the 1lO.~ prOllli8ing bybrid.

followed by sweet Red Cherry Pick11ng x K"U Clua~er •

Tbe.e premiaing hybrid COII1blnat,loft8 cen be uaed further

for aeleet,in; de.irable aevr4l9anu 1D .ubaequent. ven.r~t,lona•

• valuation of clustered bell pepper. re.ulted In .ele~iOD

of elite plants and the.e ••lect.ed clust.ered plant.. Were

pr09re.aed for further ...luation. 1he developlllent of

eluat.ered bell pepper. d_rfer In atature lind adapt<lbile

to waDI h-.ld conditiona carrying re.iatance to bacterial

wilt, ia • longtent breedia; obJ.~ive.\part of the

pre.ent worK II tm., at pro;rfJ.SSiOD of' thelbove 11n.. and

Idet.lfylDC;J such elite plante. SD ~la l1lr.lted obJective.

aubatantial progre•• h4. been _de.











•
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The pre••t .Qad1.. were COId.ct.. at the celiev-

of Hort1culture, Jterala Avr1eu1 baral Un1vera1ty. Ve11aalkJcara

dur1ng July to December 1985-86. The ..terlal. for the

atUdy COIlPr1aed of f1ve I1n.. of bell pepper, t .. linea of

hot eh1111e. and the1r r 1 hybrida. ftae ..p1tude of "'1'1-

abU1ty 1ft the _ter1111 ed. 1fte 1'1 heteroa1.

1n lnterwr1etal ero waa eat_ted for explo1tetiOD of

hybrld v1toUr. LiD. x tester aDllye1••a done to ••tblate

the COItb1aift9 eb111ty effeR.. !be "1 hybr1da al-9 With

hot chill lea vere eftluated for Wilt r ••1a~Dce by epot

plant1119. "aet of clustered bell pepper. vaa _".l_ted

tor y1e14 aDd 1ta cc.ponent.. The ••aoe1.t10n betve. root

chen~era tep root I_9th aDd pr_ry roou/plant w1t.h

y1eld .a alao obaIerved.

The g8DOtype. eU ffered a1plflC1lnt.ly for plant

height, pr1_ry braach••IPlane, tap root 1810th. pr1a.ry

root.lPlant. days to flover, daya to 91''' frult harveat,

day. to frult rlpe.ln9. fnait l-oth, frult perUteter,

fruita/plant aDd green fnait yie1d/Plant. Phenotypic

coeff1c1ent of ftr1atlon •••xu.- for frult_/plaat

(61.1.. aDd 51.eN reapedl.el!' 1. 1 1 and .,). Hlgh b..1te­

bl11ty coupled wlth hlqh _onltude of genetlc ad_nce ••

observed for fruU:a/pl.snt. Plaat height, daya to fru1t

r1p_1ag, fru1t leD9th aDd fruit per.eter Mv1D9 lIOderately



hiQh herltabU ity had oaly • low eJIPeetecl genetic .dY~Dce.

"'e parental genotypea were claaaified into thr.. and

four cluaters during ftrat aDd .econd ••aaone reapect.ively •

.\11 hybrid. exc_t bIO .bowed aigntflcant positlve

heterobelttosls for pl.at heltht durlng ~U9ust - Dec-.ber

1986. The tall.st hybrid •• Sweet .ed cherry Plc:kl1nO x

K~U Cluster (59.6 aft). All hJbrid. showed nega tl" hetero­

beltio.i. for pr.... ry branch_lPlant. "'x1ll_ n.tJer of

priNry branch•• 'M. observed in cubene11. x KI\U elu.ter

(8.11) and cubanell. x Pant e-l (8.13) during firat and

.econd ....on., reepedlvely. Out of 10 hybrld.. four

shoved posttiv. h.t.eroat. for prlaaary roou/plant. prbtary

roote/pl"nt .a INlx..... ln HUDQilrlan Max x K\U Cluster

(109.54). -'11 the hybrla were .rlier u..n the cOIIlR)n

parents 1<\U Clu!!ter and Pant e-l. .-ong the hybrids, fruit

l_gth •• NxiIR. in Hun91rtaD wax x Pant C-l. Out of 10

hybrid., six .howed po.itively 8iqDifieant het.erobeltio81.

for fruit periRIeter. The"l hybrlda did not show poaitlve

heteroai. over the c..-on parente K"U Clu.ter "nd Pent C-l

for fru lts/pl<tnt. All the PI hybrid. exe_ded the bell

pepper parent. for frultalPle.. Hungarian W.X x K.I\U cluater

",d lIlax'" fruiu/plant (91.18). Taki,. into conatderatlon

2II .I! perforIMnc.t, aDd heter..la. Hungarian wax x K.\U eluater

""a the beat hybrid yleld1Dg 400.5 o/plant. and 482.5 g/plant

re.pectively dur iD9 first ",nd aeeolld sea lIOns • No cl ..r cut
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relation.hip eould be ..tabli8hed between the extent of

9.etiC dl.t.ance be"".. the p«rcmu and the perfor1l'allc_

of the r 1 hybr 1d e:e:-bl.. tiona.

ce-biniD9 abUtty a.ly.1. revealed the pr..ence of

non-additive gene action for all ehar1C:ur. studied except.

priNry branch../plant.. del,. to flower, fruit./plant <'Inet

gr... frutt yt.ld/pl••t. "preponderance of additive gene

action WI. obaened for the above character••

The apot plantill9 of .u.cepUble with line. under

e..luation lDdicatecJ ttut only the llne K-'U CluteI' we.

re.letilnt to bact.erial vl1 t..

In aeoregat1ng g.eratlon. of KuDgarlan NIlx x K.\U

Cluater aDd Sweet Red Cherry PleJ111nl x K-\U Cluater con.l­

derable variatlon .a oba.rwd for all the cbllractera

atudied. In ". generatloa eoefftcteDt of variation ••

..xill_ in H\lDgarian NIlx x KAU Cluater for yield/plant.

(56.8S). In 1'5 gemeratlon it.a for Hun9l'rl~1l Wax x j(~U

eluater 2-S (73.96) followed by HuIlQar14n Wlx x K'-\U clueter

2-2 (63.56). There vaa DO 11lt. which .a re.labnt to wllt •

.~ significant poalttve conre1atlon Wila obaerved

between fruit yleld/plant and prllMry roota/plant.
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J\Ppendlx - I. Frequ-cr dl.u1bu~1on of dU8~.r" planu in
"5 g-._ration of H_gar1.sn Wax x Jt4U Claetel'

----............_-......----.........--_..._...--.......__._--.
cla.s•• Perc-.qt_ of

pl.nu
--.....~...---.................--............-,-------.....---......~_ ........_---.._..._-..........--..-,_....~-

1.0 - 2.0 20 12.57

2.0 - 3.0 31 19.4t

3.0 - 4.0 2. 18.24

4.0 - 5.0 31 19.f'

5.0 - 6.0 l' 11.95

6.0 - 7.0 11 6.92

7.0 - 8.0 6 3.77

9.0 - 9.0 6 3.77

9.0 - 10.0 3 1.8'

10.0 - 11.0 2 1.26

11.0 - 12.0 1 0.63

_._-------_ ......_-_..............--......----------_.



~p_d1x - II. Prequ_cy dl.t.ribut.10D of clust.ered
pl.at.. 1n ~5 g._ration. of Sv_t. Red
cherry Plcsrlng x It"" Cluat.er

----~-~~~~~----~---------_.
ct•••• rrequ_cr Pere_t.lge of

plants---..-_......~~--- ..-_............--~.-..~--_.....-_----..................._-~......
1.0 - .2.0 22 24.12

2.0 - 3.0 12 13.48

3.0 - 4.0' 16 17.98

4.0 - 5.0 15 16.85

5.0 - 6.0 • 6.1.

6.0 - 7.0 0 0

1.0 - 8.0 5 5.62

8.0 - 9.0 3 3.37

9.0 - 10.0 3 3.37

10.0 - 11.0 0 0

11.0 - 12.0 2 2.25

12.0 - 13.0 3 3.37

13.0 - 14.0 1 1.12

14.0 - 15.0 1 1.12--Total 89



"Ppendix - III. D_cription of the s.lected clust.ered l1ne.

-~--~---~~---------~--~--~~--~----~-----------_.

Pedlgr.. "'-ber
Plant
height.
( CIIl)

Clust.ers/ Fruits, Fruit.a/
plant. Cl WI t.er Pl3 Dt.

Pruit.
yield/
plant

(9)

Fruit.
orient:­
:ltion

1 I 3 .. 5 6 7 8 9

Munvarian Wax x
KAU clut..

IV'"

1-5

4

5

24

21

2.
39

3

4

5

12

20

25

30

22

18

15

18

19

15

21

5,
8

6

5

3

5

5

3..

3.0

2.1
2.5
2.8

3.0

2.0

4.5

4.0

5.0

2.0

15
14

30

10

20

18

15
17

18

11

99

62
115

53

112
103

85

105.5

90

50

ere~

er~

erec:t.
erect.

er~

er~

erect.
er~

.rect.
erect

oa
OS

-rc
os
os
OS

TC

TC

TC

TC

--------..._-~------_ ...-----_._-----~------~---~~-_._. __.
contd •••



~""1x-III (con~d ••• )---------------------...----------_..._----_...-_..._-----_...-..._-_....
1 2 ) 4 5 6 7 8 9

--._-.~~.,---....-.-....-.-......-.....-..~.....-.--.-~.........---......_-_-...--.-........---..,......-.--.....~-_-.--.------- ...--...--....---.--'.....--~............~~.._..
Hungarian _ ••

K\U C1u.~..

11-2 1 24 3 1.3 10 60 .r~7 OS

2 29 3 3.0 12 62 erect. 1'(:

7 26 3 3.5 34 115 er.e~ OS
9 18 7 3.2 29 169 erect. OC

11 15 , 2.0 13 55 erect. -
15 19 .- 2.5 26 125 erect OC

11 30 6 3.0 11 65 ..en OS

III-l 4 21 7 2.5 24 120 erttC'~ oa
y

44 21 7 2.0 20 121 er'- OC

50 28 • 2.5 30 151 erec1: OC

IIJ,..! 11 27 , 3.2 12 80 ere~ OS

23 11 18 3 2.0 36 11' ..~ OS

20 20 • 2 •• 38 210 erect. os
U 23 5 ••0 22 125 erect: 08

39 22 • 2•• 23 158 erect. OS

.7 30 9 2.3 38 131 erect. OC

ole 24 , 2.9 23 166 erect. OC

74 21 4 2.5 19 108.5 .re~ OS

7' 32 5 2.5 30 195 er~ OC
83 17 8 2.0 20 80 .r~ TC

88 22 4 2.0 8 .9.5 ereet. OS
93 30 ., 2.7 13 80. B erec:t: OS

-----------------------------------------------------contd •••



APpeDdl... III (coMd ••• )

~----------~-------------~--------------~-----_.1 2 ] 4 5 6 ., 8 9
.........----~-_ ...._----......~_ ...--..-..-._...-..._-...---.,........._............-....__...._..,.----..-....-....-..----.........-.-....-_........,....-.......-........._...-.-.----.-~
Hungar taD NIX X

Jt~U Cluat.er

111-23 10] 25 7 20 150 ereet OC

107 27 3 12 63 erect. OS

115 26 12 2.0 26 165 erect. OC

Sweet. Red a-erry
P lck11DG x K.t\U
clueter .. 24 ] 2.0 12 105 droop"DCJ OS

11-2 15 19 4 2.5 26 145 droap1q oa
I1-a 10

111-6 1 JO 4 20 105 droop"" OS

2 )5 , - 21 114 drOOP1a9 OC

11 , 35 5 2.0 • 50 droop1q OS

14 24 5 4.0 12 61 droop1.. os
27 8 30 8 ].0 ]'7 183 drooping OC

28 3 30 • 2.0 32 140 dr-oop1ng OC

11 ]1 1. 2.0 46 201 drooping OC

13 39 15 2.5 68 241 drooplD9 OC

22 30 13 2.5 70 212 drooplft9 oc
23 29 14 3 38 115 drooptft9 OS

34 28 6 2.0 le 103 drooping OC

35 33 59 3.8 55 28 droopiD9 OC

46 26 10 2.4 42 242 drooplllQ OC

--------------------------------------------~-_.ore - 7r1.le C1 us t.red OS - Oem.tonal Sollqry OC - Oeca.to_l Clut..r4ld
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""e pr...t at._i.. •ID~erwri"l he~erosl. til

Q;I&C:W ••,. L. and ...l_~loa of a .et. of elua~.red

bell peppers' were c:oadacted .~ Ute Col1eve of Hor~lcul~ur.,

Iterala A91'1cu1 tural UIli••r.i~y, Ve!lani.JtQra durlnCjl July 1985 ­

De('8!ber 1991. The _ ter1els for tll. s~udy ~rlsed of fl••

bell pepper Yarlet.l.., ~wo bot. clt1lll_ and th.lr 10 "I

hybrids. &..lua~loD of ~h..e _~ertal. rev.led coa.id..bl.

ftrlatlon for ..t. of t.he ecaa_le cta.r_eur.. Pheftotyplc

coefflcl_~ of variation vas _xu.- for fra1u/pla... HicJh

heritAbility coupled with hilh 9_e~1C' ad_nee .s also

obeened for fruit_/pl_at.

The 1'1 bybrlds tJawl.1ft, b.l1 peppers aad hot. chUll..

were foud nltabl. for _at ....ld t.ropical eondl tlon. of

Iteral_ • .u I the F1 bybr ida yielded "re thaD the bet.t.er

parent. The F1 hybrids .owed cI_irable heterosis for pl,:int

bel0h~, prS-ry branche./pt.ft~, tap rClO~ l_9tb, prt.ry

roou/plant.. days to flower, days 1:0 9r- frul~ har...~,

da,. to fruit. rlp..l.., fnlt l~, fruit. p.rUte~.r aad

gre_ fnalt ylelcl/plant. TIle "I hybrid H_oerla. IIIx • X"V

Clua~er was tbe .ost p~ls~ y1e1dlDg .82.8 glplaat

(fnJ1t81P1.ft~ - 92) follow" by ..... Red Oaerry Plcklift, x

It'U Cla8ter and HuDg4rlaD Nax • P.at e-l.



\

COIIb1D1ft, abil1ty ...ly.l. 1'....1.. "'... pre­

pODd.r.ae. of addltl•• 9-••cu.o. fOr pr"ry branche./plant,

dey. to flow.r, fnait-IPI.. ~Dd 91''' fntlt. yleld/plant.

" pnpond...rac. of DOn-additl". V-. actioD was ob••ned

for plarat. h.lgbt, tap root length, prt.ry root./pl.rat.

and days to gre.. fruit bar"..t, day. 1:0 fruit ripu1Dg and

fruit per••ter. Prepcmcleranc:e of addlU". and DOn-aacldiU••

9-. ac~loD .... ob••ned for fnlt l_~.

'I'b. par_tal lta.. v... P'OUPed late thr.. and four

clu.t durla, firat anet .ecoad ...... reapectl"ely, .a.
on 1...1. D

2 ."tlaUn.

Th. I1n. j("U Clueer •• ,... r_i.ten~ to tt.ct..rlal

,,11~. Pr......ry roou/plant •• po.iU..ly eorr.14~ed vttb

yleld. III ••vregat1ng 9_rat1o.. of Huaoartall "x x ItAU

Cla'er aad -.t Red Cherry Plaid 1a9 x ((~U Clvet..r con.ld.--

abl. _r14tlon •••a••" for .11 chenc::t..re .tutU.ed.

lilt.. clut.ered bell pepper I1n 1d_~lfied and

provr•••ed.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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