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INTRACUCT ION

Bacterial wilt caused by the soil borne pathogen,
2agudomonas 20)lADAGAAEUR E.F. Smith limits tometo (Lycooersicon
atculantum Mill.) productiom in both tropical and sub-tropical
arets. The cisesee is pravalent in every growing region of
the warm temoerate, sub-tropicel and tropical gones of the
world. It occure commonly in North Carolina, South Carolins,
Meryland, Viruinia, Georgla, Columi:ixz, Florids and Hawaii
in the United States and in other narts of the world perti-
cularly the Philipnines, Indomesis, 5ri lanks anéd Indis, causing

considerable loss to tomato growers.

The disesze 15 common in regions heving an annual
averze r-infzll of above 100 om arx: a growing seazon of at
least e2ix monthe, The disease occurs in Giverse soil tyles
as sandy loam, red, black soils and light sandy soils. Both
acidic solls of pHH 8 to 5.9 and alkeline soile of pH 7.5 to

8.% are favourtble for the disease incidence.

Of the many control measure: to comvat the disease, use
of resistant varietier wvas the oniy meassurs, economical and
fessibls, Chemical control of the disears was of littie
guccess and crop rotation was ineffective unless a long
rotation with non-suzceible crope wera tried. Grafting on
resistant root stocks of Solanum enecies was impracticalble

for largs secsle cultivation.



Two serious drewbaeks for the successful develorment

cf bactarial wilt raristant tomato veristies ware:

1. expresszion of resistance was very labile, and

2. many scurces of registencs hed 2oor guzlity £ruits.

satisfectory levels of rasiztance combined with comverciel

fruit size and Quality could not be lsolated in tomato, although
this was tha objective of work in meny narts of the world as

in Norta Cerolina, Hawsii, Fuerto RicO zn hiliprinse. Large
fruit size was the most slusive charecter in bact:zrial wiit

registuence Lreecing ~roursmmnes.

In Kerals, tomsto cultivetion was a totzl failure
esnvecially 4in the plain:s cdue to the incidence of cactericl wilt,
Ag & peeult, arzs unier tomato in the State le orecticelly
negligible, Aviilsbility of & variety resistint to bacteriel
wilt alon. with othar desirzsble horticulturcl chepracterisctics
like wedium to large fruit size ent earliness -would be a boon

to the vegotuble growers of Kerala.

An ev:cluation trial for resisztance to bacterial wilt
conducted at the Coliege of Horticulture, Xaral: Agricuitursl
University, Vellanikkar:, Trichur avinced re:zisténce in the
line CL 32 4-0-1-1% G&, High wvariebility for recsistance to
bactericl wilt, smzll fruit size, longsr dayes to maturity and
other nagativa horticuiturcsl ~-néd economic chaeractors wvere thm

mi jor defects for recomuencing it for commsrciai cuitiwvstion.



This etudy was mainly aimed at imoroving the present
level of resistance to bacterial wilt, and improviag the
fruit sige from small to medium to larger sisze in the line
CL 32 4-0-1-19 GS, In addition, other sspects included in
the study weres

1. Estimation of relativ: efficizncy of methods of
galection - mess, pureline, singlz seed descent
and bulk « in the imprevement of characters.

2. uantificztion of the realiced geloction responses
through trait-wise selection associated with

recistance to bactarial wilt,

3. Inheritance of resistance to bacterial wilt and
estimation of association, 4f any, with a few
selected characters.

4. Biochemicasl bases of rasistence #nd reaction of
hoete to artifigisl inoculation,
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ReEVIBW OF LITER..TURG

A review of literature on the pathogen, its
pethogenasgis, symptomstology, sources of resistsace, factors
affecting recistunce, genetic &nd biochemicsl bigesx of
resistance and selection nwthods for improving level of resi-
stances ant others econcmic chirccters are made under the

following main tities:
i, PRthiogen ond’ mathogenesie

The first report on the dicteese came from Italy in
1882 (Walker, 1952). smitn (1856) described the disesse and
czsual agent and prenorteé the disease in potato, tometo ané
brinjal. The Ilirst re»ort on bacterizl wilt of tomato in
Iniia wae by Hadoysthulleh nnd Sahe (1941} from .est Bangal.
later it was r=oortaed on brinjel by s znd Chattopadhyay (195%)
&nd on banan: by Chattopadhyay and sukhopadhyey ( %68) from

waet Dengal and on chillise from Ma‘hy: Pradesh (Remadevi, 1978).

Pgaucomonas solanucgerum ie 8 comrlex srecies consisting
of sever:cl racas differing in host raengsz and pethogenecity
{(Hoywspd, 1261). Theras occurs considerible geogr-ohical
verpiation in the orgenism. Ltroins affacting rolunaceous eroos
are « serious vronlsm in .i. asla. The pathogen is known to
attach more then 200 speclar of plants belonging to 33 f-miliier,

Of these, the fimily Solasnsceas contuine the largest number of



obg

hostz (Kelman, 1953). Some of the imoortant host: other

than tomato are pvotato, tobacco, brinjzl, chillies, banana,
peanut, sesamum, cartor, cassave, black gram, rubber, franch
bean and ornamant:ls like garden balsam, canna, aster, chrysan-
themum, cosmo:, dahlin, sunflower, marigoldé, netunia, black
night shace, nasturtium and varbema (Duckas gt zl., 196%;
Revillz gt al. 1967y Eelalcarzir gt gl., 1968). A few other
host vlznts are gingar, cowpez, dolichos bean, hybris cotton
and jutez (Chester, 1980; Hildebradt, 1950; walker, 1952; Chupp
arct Sherf, 1960; Khristov, 1368; 3ehr, 1570).

Kelman (1954) found that the wild tyoe colonies were
highly virulent and produced wilting within 34 cdaye, wharess
mutant tyde was cither weakly dathogenic or non-pathogenic
and 444 not induce wilting ev.n after 21 days. Avirulent ferm
wae more active te orosuce brown pigments in culturs, than
virulant ones, which depended on the »{ of the medium. The
pathogen loses its virulence re~idly in cultur: due to trens-
formation to avirulent forme. Most of the f.olates favoured
a nH gang- of 5.% to 7.0 for thelr growth. The ontimum H
requirament of Psaucomonafr solanace:rum wes observed by
others as 6.6 to 6.7 (Kelmsn, 1983).

Buddenhzgen gt zl. (1262) observed racs 1 of tue
pathogen effectin; tomsto, tobacco anc other sclafucaous Crops,
weede and & few c¢inloid bananss (Muza grouns EBu or ha),

Race 2 ir pathogenic to triploid bamna (Muss groups AkA, AAB



and -BB) and Heljgonisz sop. or both. Race I infaects notzto

end tomuto ani is weekly pothogenic to other solsnccszous

crong. They further peortad thut ths cdifferent races have
com:on host: elso. 2ehr (1570) revoriasd z stroin of Prevdomopsr
golsnegeupum from ginger, virulant to tometc but sviruient to
pototo ane brinjal. But the isolstes from tomsto, »oteto and
vrinjal wers not viruient to gingar on artifieiul fnocuiation.
Although ths banzna strain i: pathogsnic to tomatoe: follioving
stam inocul:ztion, none of ths strclins Of tometo race in ~rie
were found to attuck Mups g=notypes (bBudenhagzn, 1960 an” 1%68).
Pegy gt 8i. (1°74) reporteé thet ther: are two biotynz:s of the
psthogany one (biotynse IX1) which cauzed comvon tomato wilt Lut
onliy non-gignicicent snd slow wilt in ginger and other one
(bictyne IV) which caused very‘r':»pié and zevers wilt rosuiting,

hesvy lors2:e in ginger.

Kashwai -0 Joshi {(1:76) icentified cix str ins of
Ezgucomona: polanucsarum isoldited from #iffarent hocts in
Indi: wared on colony charicters, hiochemiczl prorerties and
pathogenicity, In an attemnt tO study the verpiation in
Eeauriomon-¢g sgolapnscearum, Rath anc addy (1977) used ten selected
isol.tes from wilted tomato nients and the Drepares cuiture
was inoculkte. to tomato, chilli end notato. Thers wa: not
much Gifference zmong the i:o0lates on tomuto wnile none of the
izolster ware xthogenic on notato a&nd chilii. Though morpho-

logleslly slike, the isclstes exhibilred veriction in rex ect of



biochemica:l cher.cters like gelatin ligucfasction om actiom

on litmus., Rao (1977) obs:z:rved thut lsolstss from ths hille
helonged to rece 3 und those f£rom plein. to recy i. HAamscevl
{1:78) renorted cftar stuwying Qifferent irfol te: from meny
port: of Aaral- that Pggudomon:: solashagauful exisie’ in
difieramt races or striin: coming un'er either rice 1 Or race 3
ans tiy roce 2 is nonesxistent. The two dsclutes from Veliaysnd
Triv néfpum) wors found highiy virulsnt to toem«to, wrinjal «nd
chilii, Tha 1.0lcte from urinjsl collectes from denouthy Trichur)
war founr € bz i sejarcte «te-ia not comar-ouLls O wrinjad
isolotes from Valicyen! ool bettambi., BUt ths briajec omg
tomste isoliter from Pettrmibl wsPe cOMDY Dide Thi. iniiecutsd
that the sawe tr . in of ihe athogen could nfect o 2woiuce
the “isecse in mor= than one host in ~ifferant locations. It

war infarre” thet cifferent sathotyles of 2u

ape oresent in Kersls coile which wepy in mxthogenzeoity end

also in coultur.l, physiologic:l and bleochamic. 1 srovertiec.

The ~etuotyrer oouls bm grouned into 12 pethogrouns and cowld

pp cerigned te rees]lol Bufdenhegen, et wle (162) an hiotyne IIT

of Heyward (1364).

The scolovy of the vathogen 4n acsturally infasted
poil 15 Moorly understox'. It s dnferre th-t tioe Hpimary
inoculum c.me fram the s0il hut tioare war v conclusive avidence
that the sathoges ¢ an ublguitous inhabitint 4n colis

(bur-enhagan 2 Xelmen, 1964)., Un er natursi conditions tae



organicm wac eble Lo survive saorophytic.lly in the moil
for as long s: :ix years (Chacter, 1v50). The » thnogesn
gentered throuyh tina root system alk: it we:. believes th.t &
woune 1ic necessery for entry iwWalksr, 1952; ~eimev, 1:53;

Chﬂ?‘lg’} «ndg -herf, 1964).

tounds c.used Dy nametodsl injury, machaaiecl injury
én?® root brezkag: from transolenting are attributed to the
entry noints. Hildebrsndt (1:50) recoried entry of wticgen
throu'h n tur:i oosning of the dlent. Accoriing to Liboen gt al.
{1364) p=thogen antars into the uninjured root as well. They
ctatead that root contéct with infected olants war not necesssry
for infecti n to occur. Bacteris infect at »oint: of oriiin
of the sacondary roots. apert from roots, other areq: 2f the
ghont oorticn might clso e inwveded. Insact: were sli¢ resortec
to ~lay a role in the - »rexsd of the fisesre (Young, 146

Vaxili «nd Baldwin, 19686).

Dirpcreminetion ane goredd of tiwm dirsase wers wimsv:i.y
from degsyed and dlfeused slint part: (Xelmen, 1953; Chupp
and Sherf, 1960). HXelman and Sequerda (1965) stites thut the
relssre of & learce number of bacteria in to the zoll £rom
root: of infected 2lante micht 2lay sn importént role in repieé

eoread an’ infection of adjsécent plentes,



. Symptomatology

The symotoms as:oclz ad with boct risl wilt a2re vepy
sigtinct {(Yound, 1%46; woller, 1952 XKelm:n, 1953; Chudo and
shorf, 1760: Logine, 1%65). The fir:«t exores:i-n of the
dissase is wilting of the lower leaves. SHuch wilting is slso
usual.y sesoclated with 2 elight yellowing of older lscves.

If éireess Jevelo.ment i+ punid, folisge spartoms sre simi:ar
to thosa xocuced by escorchimg due to high tomssr. turs.
Chloresis of the leavse Jdoer not occcur. bwarfing a3 stunting
of tha oslant mey occur. Héventitious roots spiezsr ¢ the stem
of tne die=use lants. o very distinet irwdicsticon of hactorial
wilt i€ the : »esrence of 2 bectariel ooze when ths vesculap
syitem 1. revered. This is 2eccompanie: usvelly by darkscing
of the vageulur tissue. Chester (1950) rz2 orted that ctem may
filscolour «n. beeome mushy snd that no distinct :ruit cymptoms
were obiserved. Tha root cystem of ciseazed »lant: “evelon a
water soakal ap earasnce (Kelman, 1953; Chup, and sherf, 1 69).
Even Gark brown to black srecs fevelo> with “scay of the root

system.

Foliowing gentry of the nathogen into the host plant,
visivie sympioms occur within 2 to 8 Cays (Kelman, 1983;
Chupys and wnef, 1560). The ~athogen snters intc the inter-
celiular space: of the cortex and then to »ith from xylem
vegsels ecausing lysigencus cevities (valker, 1952). severe

wilt, the primary symptom ¢f the disesce, is primarily cdue to
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vacsculer plugging (Wwalker, 1952; Husain &ne Relm:n, 1958).
Hupain en’ Kelmaen (1958) rerorted that the »rimery wiiting
foctor i an extrecellular polysaccharide or slims vroduced

by the psthogen. Thic =lime increstes the visecocity of the
vaecular eystom and interferssz with the movemant of water in
the wasrels. They ratorts® thet weekly wtho snlc str.ins

244 not nrouce rlima. EBreakdown of nlint tie:ua “ua to
hacteprial wilt ca2n he attributed to the rouction of cellulssaes
sn¢ pDolyg:locturcnasar rotuced by the Lactsrium Hugain and
talmer, 19%7). They sleo ro orte? that the feczy of the >lant
tigsue coul’ be coused by Pizuiomopsg olabac:agum in the
skeence of secondary bacterle. Continued tis: ue Jecasy and
vagcular slugging rasulted ultimctely in the “eath of the
infected olent. Baldazeci (1477) opinec that beszides &
nolysacchuride comnlex, recvonsikle for wasculer nlugging, a
chemic:liy unidentified frection which slters the membrane
permisbility is produces by the psthogen. The bacterium &lso
orocduces Iahk which cin initlate tylose foruation and increasse
coll walli plasticity. dthylene production is zlso associated
with {t.

. Control

Chemic: 1l control wes agttemtad with little zuccess
{Zelmen, 19833 nrofugramen end Izlam, 1°7%; Rem - cdawvi, 1278).
Cro. rotatiorn wa. of littla uss. Howavar Schi gt zl. (1-81)

r@ ortad that rototi o with Yigne gp. followe® Ly moizes and
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cabbage or okr: foliowed by Vigne pgo. and maize gave effective
control of Psgucomonuns golapacecrum in tomato. Villareal gt al.
(1270) revortac thit inoculation with &1fferent combinatione
of strazinsg at 24 hours interv.- 1 on suscetible, moderztzly
cuscentible and rerirtant verieties, geve significent raduced
infecticon. They [nferrad thst crosg orotoction o n raduce the
gubseguent ceverity of infection by Pgeyu’onmonats solenacespum,
sdversifolium and Zolaphum torvum were

racomended [ishrifugzamen nd Islam, 1975 Remacavi, 1978).

Croftings on pulg

tam ane hong {1-76) re orts’ thet through grefting the susce-
ptible tomato rci>ns on reclstant brinjal root ctocks like
Sabeh -nd Hitem Lulat, the incidence of becterizl wilt in

fiel’ was reduce” to 10K,

e tources of resistance

Muach of the esrly ‘lsease resisztunce vreeding work
wag caerriad out at Horth Carolina in U.B.4. (Schoub and Baver,
1744y veaver, i944). In fielc tests, Louiriana Fink and T 414
from Puerto Rico showad (o0od resistance to bacterial wilt.
Aberdeen (1:46) founé that strain derived from Louisiana Pink
an® T 414 were resistant zlso in wueenslanc. Two verieties
Sensation en’ Mo.rval, though with noor fruit quality, showed
gOOC. reriisiance to wilt. Resistint lines renorted from North
Carolina Univsrsity (annuel revort, 1950-51) were found to be
resistant in Hawaeili but fruits were too emali to be of much

commercial walue. The tricle et Sri Lanks involving sevaral



Horth Caroline lines indcatad resistince in Masgterglobe and
Rahangsla to bacterizl wilt (Abeygunaw:rdens and Siriwardans,
1963). Thaey further reoorted that the North Carnlina lines
1960~8, 1960-2a, 1+62-B2 and 1561-37-%5 M and Mast:rolohe and
Rahangal: ~aslection II ware the wmost rasigtant, The Los hanos
tomato lines reciestant in Philiosines were suscentihle in these
tasts inficuting the axistance of Aifferant osathogenic races

. The North Carolineg linse were

euerior in wilt re=istznce to local cultivited vari-ties and

outyieslded the commercial wveriaties Macterciol.e and Pearson.

A further :ource of resistanece cifferent from that
ooservec in North Carolina lines war reorted in iwvgonersicon
pimpineliifolium (KFI 127305 &) (Abeygunawardens and
Siriwarden:y, 1%63). Henderson and Jenkine (1:72) renorted
recistance in Venu:r, SBaturn end Beltevilie 33814 to bacteoriel
wiit. WValv (1-73) confirm:¢ the paczisteonce in Venu , Saturn
ane in logal linee IIT1 IRAT and OB2. bBut Venus . né¢ Saturn
vere nrovad to ve noor vieiders (Fecercl Bioclogic: i Ingtitute
of ~gricuiture «no Forestry, 1:76). The four F7 lines from a
cross UiRIPZ X Floralou snowed good tolersnce to Peaucomonas
sgolapacegrum (IRAT, 1970). The locel line 2 4SS was obeserved
tolarsnt to bacterial wilt (Sorere Reseerch Station, 1%70-71).
Akibe at 8l. (1:72) reported rerisisnce in tagree liner oi tomato,

6% 52, 65 5 52 :nd 68 S4. Chetic and Kakati (1473) revorted

resistonce to Peguiomones solanaceagum in Oxheart unfer natural



infasction, Beet Of All and Margliobe Supreme were moderately
susceptible. AVRIC (1978) renorted three tomuto cuitiwurs,

VC-1l.l, Saturn an: Kewalo, resistent to bacterial wilt and

the ?1 progeny of two way ant three way Crosses were more
re-istent than the parents on srtificial inocuiation., Mew and
Ho (1976) rcresned 43 varieties and lines. The line VC 8-.1.2.1
waz ragistant regardless of inoculum dencity ancé noted that
suscedtible varietie:s ware not significintliy sffected by changes
in inoculum density but recist.nt lines becime lees resistant
at high fnoculum denzitiee. Bedekar (1:77) testad four tomato
cultivers for their razection to different isolate: of
Peaudomonas solanacaarun. Pleeuse reaction wariad from cultivar
to cuitivar to bacterisl isolate mixtures. 3Saturn anc Pl 303811
ghowe? extreame cueceptiicllity to all highly wvirulent 1zolates.
Presance of highly virulent ipoletes in the mixed inoculum
decreased the survivel percentige. Saturn ané PI 303811

could@ withetand weakly wvirulent isolates &énd their mixtures oHut
succumbed ¢¢ hicghly virulent Taiwkn isclatez. VC 9-1 W and

VC 11.1 X3 showed resistance to eight isolates sné taeir
mixtures. Venus and Saturn and the susceptibie variety Manaval
were inoculated with isolates of Ppqudomonss solapnagespum from
UiAa «nd Indle by root wounding and stem »uncture met.ode. It
was found that Manapel wes more resistant to American isolatee
then to Indlan isesolate:, during four to six weeke of age
(Jenkins and Neemith, 1976). Saturn and Venus wers highly

puseentible to American isolates at two to four week:s of age



but beceme highly resistant after four to six weeks. All
cultivers were highly susceptible upto ten weeks of ags to
Indian {zolates when stem inoculated. Venus ind Saturn were
rasistont when incculated by root woun. in with Indien isolstes
after rix weaks. The Indien isolate wae mors virulsnt than
smerican isolutes to 8li cultivars at all stages in Loth
inoculaticon techniques. Venus and Ssturn should survive

bectorial wilt if trenenlinted whan about :ix wesks old,.

Kann (1277) raesorted of @ line, Cranit:, which has Ml

for rasistance to Maloi-ogyne incoanita beeide: cood recsistance

to Zggudomonss golanece-rum. Greham gt k. (1377) observed
rasistance in VC.4., The line VC 48-.1 watc resistant to bacterizl

wilt in Taiwan AVRDC, 1973). Rao 2t zl. {(1278) rarorted
suscetibility of previocusly considered resigtant lineg in USA
and Philipiiner under conditions in Indis, showing soecificity
of resistznce in North Carolina souree of rezicténce. Of the
25 lines, L 3972, L 3987 and CL 84~0-7=1 were moferately
recistant in Nigorie (IITAa, 1978). Sonoda st yi. (137%)
resorted moderzts resistince in tomato accesci-ns 102, 106, 135.1,
138-2, 14 and 123-1 in Fort Pieorce. Eveluation of tomsto
varietier aguinst bacterizl wilt conducter at asgricuitursl
Colleg=, Vellayani, Trivandrum, indicated wiit incidence of
<30% in Venus, Ssturn, an: CRA 66 selecticn A (Remadevi, 1378).
The minimum ¥ of wilted pnlents were rocorded in Saturan (18.67%)

followed by Venue (21.33%). The wilt incidencs in Bonny Best,



Red Cherry, Marglobe ancd jycopersicon pimpineliifolium were
56%, 62.67%, 74.62% =nd 48% respectivaly.

Sunarjonc (1980) revortaed, the breeding lines .VRDC 33,
#VROC 15 and CL 32 6.0-1-25 were recistint to Pggudcoonas
solansceirum. The line Hawelil 7996 resietont to the pethogen,
haé very small fruit:. GSonoca gt al. (1980) observed that the
better zources of resi:tunce to Prgudomonac golznacesrum at
prezent ars Hawaii 7967, CRA 66 anc PI 126408A, VRUC (1380)
reported rasietance ( ) 90%) in ClL 275-0-1-2-1, CL 945-0-8,
Cl 1219.0-8, CL 1351-1-6 and Ci, 1351-1-%,

The trial conductad &t College of Horticulture, Velliani-
Xkara, Trichur incicataed resistance in CL 32 8-0-1-1% GE out of
78 linee/varieties ev:luated (Celine, 198l). This line had too

small fruits to ba ©f comsereclal sccaptance.
B. Pactors affccting wilt incidence

Resistonce snd suscestinility to disease are conditions
with defined metabolic, anvironmental, and Jenetic conditions.
Bven plontes concsidered highiy susceptille to & Nsthcgan may
have tissues that «re re:zistint (Ruc and Rashe, 1:70). Similarly
picnts may be resirstant at one stage of . evalopment but highly
sugcetible at another. 4 =iight change in tempar.ture can
alter disease redction &s can day length, growth rejulators,
varicue chemicals, other microorganiems énd inorganic nutririon.

The auility of a micrcorganiem to cope with or rerres: & hoet
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recistence machaniem would be yeneticuliy controllsdé and

subject to external influence. Kuc (1:68) opined tnut diseace
recist:nce ic not an ansolute or static concition and devends
uvon many factore. The expreszion of tha biochemicel notentiasl,
fatermined by the Censtic component of the organism, is
influencz¢ by a multitude of factore inciuding nutrition, arowth
requlatore, temerstups, moisture, day length, stagz of
Aevelommant ~néd nzture Of the tiscue. Ball (1:81) stated that
factore vwhich influence resistance, inciuda inten:ity, cdurstion
an® guality of light, moisturs levels, nutrient levrle and

agricultursl &n® industrial chemicals,
1. Light

Low light intensity geanerally dec: eesas resi:st.nce.
It may alro increacse the resistance depanding on thz soecific
host vathogen combination. Long photoperiode gener«liy result

in higher levels of resistance (Beli, 1381).
2. Nutrient eliements

Rue (1968) found thet wilt resistance iniuced by
growth requlators ic influenced by c:lcium lavel in the »nlant
ané nlantes deficient in caloium remain highiy suscentibie.
walker (1952) reorted that severity of infection of
Peeucomonas solepaceserum ic ioccreased by high ievzi: of
Phos dhorus anx decreased by high nitrogen. Beii {1v81)

injicated thaet increzszing the concentration of »tassium and



et
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calcium increaser most often the ra:istance while excess
nitrogen dacrazser resistance. The »hosphorus hae variable

effacts.

Sequeria and Kelman (1962) revorted that growth
subgtance: such ar IAA, increase greatly with sn increzee in

wilt severity.
3. age of plant

Increesed reesistence in resistant liners was apdarentiy
agcociated with age rether than plant size (Winstead and
Kelmen, 1952). Coyne ané Schuster (1983) reportad that
resist:nce in tomesto to Pegudomonas solapagssrul changes with
plant age. Resict:nt plants become susceptikle upto 21 daye
and become recistant again from 21 to 49 days. Jenkins and
Nesmith (1976) observed thet Vemus and Ssturn survived bacterial
wilt in the fieid hettor if eight week 01¢ sesdliings are
transplanta¢. Bell (1981) rerorted that each plant pert
changes in itz levzl of resistance with age. Ra:ristinces lavels
in stem and root: generslly incresse repidly during the first
two weaks of sesiling or when new shoot growe, and slowly
thersafter. Levels of reoaistincs in leaves and fruite frequently

éscline wit: age.

4. Soil temperstura

Infection may occur at z0il tempersture as low as
55% (12.8%) but symptoms of wilt 4o not ordinarily become



aprarent at 12.8 to 18.6°C (Veughsn, 1944). Tha rate of
developmant of the “isesse, increisers with the incresacse in
temoerature from 21.1 to 43.3%. Vaughan (1944) demonstrated
that tomato plants wiltad at 26.7°C but when the soil temoers-
ture ie¢ lowsred to 12.8°C for five days, the olants recovered.
Tha wilt symotoms reanpesred, if tihe temoersturs wag adjusted
to the original temserature. Hildeirandt (1950) reorted

th=t nlimtr 21d not wilt uatil the scll temsraturs remuined
sbove 21.19C for stlesct three dsye. Be slso indicated that
there ir ralationshin between pathogenecity znd tempersture and
dazy lencth. Short d2yr c2ueed poor grovth of sathogsn whereas
lons daye ci:use goord grovwth and rani” develoment of the
dicsease symntoms. The guickest disgase development occurred

at & tem-eraturs of 32°C with a low nitrogen concantration
either in lomy or short days. Harrison (1961) statad that it
might be possiible to classify Psendomonar golanscaspam into
four classes “eneniing upcn rifferences in thair revction to
optimum temperature ranges. Chup» and “herf (1960) raHorted
that the tamoarsture range for direese Afavelopinent wexs between
15 to 37.8°C with an o timum temnerature of 23.4 to 35%.
Rrausz and Thurston (1975) observed that eicvated temsersturs
(32°C) in eanvironmental control chumivers significantly increased
severity of bacterisl wilt in two tomatc liner, Philinnine 1169
. golapagesprum. The

level of resiztance in Venus to isclate K-60 was not signi-

an- Hawsii 7580, resistznt to Psoucom

ficently affacted by temerature, but this line sxoressed no
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rasictence to irolats 1B-6 at all temodersture: taestoes,

Recduced light intensity (8,07% lux.) di@ not recuce resistance
to isolets ib-& in line 1169 at 26.6°C but significantly
decre:sed recistance st 29.4°C. Reduced photoperiod (9.5 and
10 hours), independent of tampdersture eignificently decre:ssd
rasistance of line 1169 t¢ isolatz lB.-6, The stufies of

Mew &n® Ho (1377) on the resistance to Pgeudomonas golenacespus
in six cuitivars as influenced by changes in coil temvwerzture
reve:led that VC 48 maintiined moderate pesistance (20 to 40%
wilt:d plants) et 26, 30 zné 32°C. VC 8-1-2-1 and VC 11-1
were rasistant (1 to 20% wilted plante) et 26°C but baceme
moderat-ly suscsptible (40 to 60%) andéd susceptible (> 60%)

res actively st 32%. at zo°c there were no rignificent
differances among reslistant cuitivere whereze at 32°C more
than 50% of the VC 9-.1 anc VC 1ll.1 plente wilted in & to 6
days. VC 1ll-1 plants wilted in 5 to 6 days. VC 48 wa: still
mocerstely re:istunt at the enc of 19 deys at all temoercturss.
Data thus suggested that thare were two tynses of bacterial
wilt, one denendent znd another independent of sodl tsmrarctures.
The high ambient air temossrature had 8 dirsct affect on all
resistsnt plante, but VC 48 was affscted lescer than others.

It ancears that 32°C 1s the critiec:l temueriture for
ggar-ting the two tynes of bactorial wilt resistanes in
tomaetoar. They opingé that in the dewvelopmant of bacterial
wilt resi: snt tomato lines for trooicai cliimate, lines should

be screensd &t soil temperature of 30 to 32° .



. 5011 moisture

Gallegly an: Walker (194%) re-orted that high
moisture levels in s0il affected the disesse by favouring
the survival of bacteria in tha soil, thereby increasing
capecity for infection., Thus the effect of reriosic drying
of the soil on bacterial vieability apnesrs to be & major
factor in the incicence and magnitude of wilt. Xelmsn {(1553)
obsarvac that high soil moisture level: usually favour
devaloment of bectaerial wilt, But Chupp ami Sherf (1960)
reorted that the infection oan occur in dry sgoil and “iseese

becomes serious in red laterite solls.
6. 5041 pH

The disease occurs in a variety of =zoile such as
serx'y loem (Kelman, 1953), red, black cust and light sandy
loam soils (Perk and Fernando, 1938, Heduayatullsh ani Saha,
1341). The dicedse &150 occurs in both acidic solie of H
8 to 5.5 (Millier, 1940) and slkaline zoils of nH 7.5 to 8.5
(Pagk and Perncndo, 1938). Vaughan (1544) steted that the
idecli pH of 6.5 to 6.8 for tomato cultivetion favours the
development oOf bectericl wilt z2lso. Kelmen and Cowling (1965)
revorted a high wilt incidence at & H 3.5.

7. Inoculum density

winstesd und Kelman (19%%) studied the infiuence of
inocuium concentraticn on the incidence of bactaricl wilt.

They found that there ware no differerices in disease severity
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in Marjlobe (susceptible) due to inoculum concantration.
However there wa: merked decresta in dilsease incldence in

the LI plants (resistent) as the inoculum concentration
decreoared. Averre c¢nd Kelman (1.64) found a reducticn in
sevaerity of bectarial wilt in tobacco when the ratio of the
avirulent celle to those of virulent ones was increasec.
Jenkins gt al. (1967) detacted the bacterium at a concentration

of 2.5 x 10°

cells/ml of =zoil by direct isolatiocn and st

2.5 x 10‘ cellis/mi of so0il using tomato plants as indigrtore.
In surface s0iis with a high level of orgaenic mutter and
microbes the bactarial nomilation was lower than in the
sub-solle. Addition of menures reduced tue pPopulztion in
sub-goil consicereibly. Okabe (1965) showed thet the in . culum
potantial of the pathogen to cause wilt in tomato was 6 x 104
ceile/g of dry soil. Remadevi (1378) recorted thet the
population threahhold of the pathogen in the =201l at the time

of aprearance of wilt symptoms in tomate was 1.07 x 107

amgd
2.5 x 107 cells/qg of roil for the sterilige: series and
non-steriiiged gerie:z respectively to which bacterial

susoen:lons containing 10.45 x 103 and 10.45 x 104

celis/ml
vere initially incornorcted »er Xy of toil. The various scil
amencments like cowdung, cowdung + glyricidis leaves, neem ctke,
marotti cake, and sewdust + urea were not effective, Lin (157v)
found that inoculation of resistént tometo line VC 8 and
susceptible line C238 with avirulemt and virulent isolates
resulted in the increasze of numbar of wirulent bacteriul cells

in suscaMmible plantes but r.»idly decreased in resistant »nlamte,
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aftar 48 hourz. Mew and Ho (1976), after studying with

five inoculum levels (from 10° to 10°

viable cells/ml),
racorded th:it the suiceptible vaerleties were not sgignificuntly
affected by chuncae: in inocuium concentrition, while

resictant varieties shifted from resistunt to moderately
resistent when incculum den:zity wes incressed. They further
reported that Jdiffsrence 1in incubation seriods ramging from

6 to 17 days was a gool intication that resiztint varieties
could slow Gown thae rate of wilting 1f the initial infection
was sstablishad or it delayeéd the initial infection of the

¢isease.

8., Season

Mew ani Ho (1976) opined that no varieties were
cornietely im:-une «nd resistance to wilt was influenced by the
olanting sszson. Remudevi (1978) obssrved the maximum
incidencae of Iisease (100X) in Agriculturzl Collegs, Vellaysni,
Trivandrum Auring the month of October ani November, 1978
an® minimum (104) during Pebruary, 1976. After February the
incicence of wilt increased up to June and then declined
during Ju.y-august. Th2 incidence of wilt of tomato wes found
tc be oositively correlat=8 with the porulation of Pagucomonas
golonscaarum in soil. |

hccording to Remadevi (13978) there was no significant
correiation betwee:n wilt incicence and the virious environ-

mental fictore like ¢gross land minimam temper. ture, surf:ce



lend minimum temper:ture, maximum and minimuam atmospheric
temnerstures, reletive humidity and rzinfall, Thir indicated
taet the ¢isease2 incidence was not directly infiuenhced by the
difterent environmzntal factors infividually. Howewver, zhe
found a combineé influence of the pomulation of the pathogen
and grees land minimum tom erature which was no.itively
corrslated with the dlssaze incidence. OShe reosorted that
ther2 was no »oeribiiity of internal transmiscion of nethogen

taroush seede,
9. Nematode

The oresencs o6f certéin nemutode sdecie: in the soil
can pradicpose the plant: to bactarizl wilt infection. lucae
at 2l. (1954) founs high incidence of bactari.l wilt in =oils
infestad witn Malojdoovne incognita. Temiz (1968) revorted
that recistent warieties which dic not get infected with
Peaudomaonas solanacesrum in the absence of nematodes, bacame
infacted in soili that was infested with nematodes. Goth gt al.
(1983) obssrva: that bactericl wilt recictince was broken
down when roct-knot nematode larvae were added at the rate
of 100/10 om pot at the time of incculation with bactarisl

izolates.
F, Genetice of bactari. 1 wilt rocistance
sdngh (1:61) racorted thet resistince to bactwrial

wiit derived from Louisiana Pink is polygenic and recessive.

A second rource Of resistunce derived from Lyconersicon



plapinellifolium (PI 127805 A) i partizlly dominant in
seadling stag= ani recessiva in mature plant and that the

sx ression of resistant variety iz ¢ function of age of plant
end chenges with temperature (Acosta gt sl., 1764). They
found a complex nicture of inheritence in which host reaction
was altered by tempngrature and inferred that the study
cgemad to follow & pattarn szimilar to that demonstrated in
the resistsence of Brassice gampestris to cabkaje vyallows.

st a constent sand temperztura of 24%, all susceptible and
mult igenic resistant cabhége varieties were infected while
those with monogenic rasistence :urvived the infection. They
further reported that a small number of dominant genes :re
responeible for confarring resistance; one or more genes for
resistance to bacterizl wilt may be located on chromozome
nunber six. Acosta (1964) stated that resistance to
Pgeudomonas golapagasrum in Lycovereicon pimoineliifoliwm

is controlled by & zingle nair of genes. Purther tests
indicotad a more comnlex mode of inheritance. HNorth Caroline
linas were intarmediate in rezistance. The gene so for
indeterminate (rowth ajneared tc be linked with one or more

of the genes for resiasténce.

Acosta gt 21. (1-64) obesrved no associetion between
the gene ‘U’ eontroliing uniform fruit colour and resisténce
to bectericl wilt., #» feow resistant selectionsz hoéd ysllow gel
arouni: thz seed: Of rioening fruits, They couid get no lines

in resistant group with fruits of commrerclal guality.



Suguki gt al. (1364) statad that resistance to
Pgeucomonas® golsnacesrum sprears to be detarmined quanti-
tetively. Report of the Faculty of Agricuiture, University
of west Indies (1968-65) indicoted that reeistince to
Pegucomonag golonkcearum had a close linkage with genes for
poor fruit charecteristics. AVRDC (1375) rpaported that
resistence to bacterial wilt is controlled by muitiple recessive
genes acting additively and inferred that further stulies on

inheritance of resistance to tha diseace are neasded.

Parrer (19576) obsarved from the segre=gation ratios

in the I, of reazistant 126408 plants crossed to sutcentible

2
Bonny Best or Floradel, that resistince wes polygenically
inherited. Reciprocal crosses showed that extr: chromosomsl
inheritance was not involved. The genes involved were additive
and no dominance was involved. Variance component andlyeis

of Pl. 92. '1' ’2' Bcl and acz generutions of a croses between
resistant (VC4) apd susceptible (walter) cultiv:.re estimated

a narrow senge heritability of 42% and a broad sense heritability
of 53% for wilt resistance with a dearee of dominance of %%

Grahasm and Yap, 1976).

Inoculation stufles conducted by Mew and Ho (1976)
showe thét threes typas of bactericl wilt resistence operated
in tomato: the first being, plantg were resistant whan tested
by both artificial (elinring) inocculation snd netural infection.
The second, recistent when evuiucted with naturzl infection



in the screening nursery but wae surcetilile when artificially
inoculated., The third, the interm-diste tyoe which was found
tc be resistsnt uncer natur:zl infection but only moderately
rezist--nt vhen artificelly inoculated., They inferr>d that the
bacteri:l wilt resistance in the tested wvarieties was either
rpecific or non-specific recistance., » Jddalisl crosc unalyeis
of #ix cultiwar: iniic-tad that fnheritunce was mainly due to
aéditive gene sction (Mew and Ho, 1276). Xenn and Latarrot
{1377) demonstratad that resistance to Ppeudomonas So)lanicesrun
and Fuserium oxvecorus F lyceversici were unier multifuctorial
controi and it wvas suggesrted that the asgociation between them
wag cue to pleiotroony rather then linkage. Villaresl ano

Lais (1978) encorseé the hypothesi: of additive gene action

for rasistence to Ppeudomonhs S0lanScearum.

G, Blochemiezl bases of resistance

Resistant verieties possess physie:i and biochemicel
barriers which inhibit the entry of pathogen to the host cells.
Mzhadeven (1:73) o2ined thet ra:istance againet oarasitic
microorganisme like bacteria, fungl and wiruses is not Jue to
structurcl berriers like thick evidermis, leaf h:irs, thick
cuticle, sugar content, osmotic »ressure, »H, and other
feztures. Chemical toxicunts like prohibitin:z, shytocalexins
and other post-infecticnaliy formed inhibiting substances
appear to ke important in thes defence reaction., The pr:ncipal

antimicrobial subsizncec blosynthesised by phanerogame are



alkaloide, glycoside:z, sulphur compound:s, unsatursted
lactona:, f«tty aclds, phenols, quinone: ané their derivstiverz
and :seential oille (Thapliyal anc Hene, 1967). The chemical
camaounde which inhibit ths pathogen are classified as
pre-infectionsl and post-infecticnal inhibitors (Russel, 1978).
freg-infactiontl inhikitors in the plant are mainly catechol,
procatachuie acids, shenols, terpenes, flavanoids ecnd tomatine

{stoessl, 13969; langec:ke gt al., 1972; Rodééick, 1974),

Mahadevan (1970) cdefinad nrohibitine ar preformed
inhibitory comrounde wiiich confer some degree of rotaction
to the host .»lants ageinst micyoorganism. Thease orohinitins
aprs narticularly efisctive at the point of entry ani are
srimarily active during entry and nenetration of microorganiem.
The quantity of orohibitins in a host mey largely determine
the recistance of tis:zugs to paprasites; more »rohibitins meen
morae resistance and vice versa. Parasites meay difforp in their
sensitivity to »rohibitins. Solenine and tomstine are orohi-

kitins occurring in iygoosfcicon ssculantum (Irwing, 1947,
~lidson, 195%2).

Mullar (19%59) znd Cruickshank (1-63) stzted that a
host may huave two kind: of defence factors, »rohibitines amd
rhytoalexing. Prohibitine are passive chemical barriers while
phyto= lexing are active biochamiczl barriers against infection
(Mzhadaeven, 1970). Discecse results 4f both «re overpowsred

by the Jrarasites.



Specific resisténpe ie conferred by a compound or
comrounds extremely toxic to a smell groun of sreciziired
nathogen of herbivores (Levin, 1976) and each compound ie
oresent only in & few sdecies. &Huch compound: are sinigrin,
gossynol, juglone, phlorigidin, A ~tomatine, end rolenine.
And gensrcl resistnce if rencdered by the vresence of a
compound or compound: which deter, renel, or ars weakly toxic
to most microorganicms and/or herbivores; such compounds
incluce chlorogenic acis, coumarin, euuencl, x -dinene,
quercetin, tannin, thymol end¢ vanilliin. Kue (1364) reported
that in zome instances inhibition of a microorgunism mey
result from the cumulative effect of two or more coanounde.
It waez further ranorted thet non-diffusible substaences like
tomstine, phenols stc. have a XKey role in the defence machsnism

{Thapliyal and NHene, 1967).
1. Tomatine

The phytochemic l(-tomatine if & steroidal glycoalka.
loidé found in tissues of Lycopersicon genus an wes chown to
exihibit antibiotic activity against a wide rangs of organisms
(Irving, 1947; Pontaine gt al.. 1948). This¢ secondery pnlant
compouné is toxic tc muny orgeniems, besides fusarium,
bect ‘via, other fungl anc yeast like forms. It occurs in wilt
susceptible a8 well as resistint tomsto plants, and to a
grestar extznt in the latter. Irving (1547) stated that the

high content of tomatine in resistant tamato nlints made it to
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survive though thay were badly afiectes. Tomstine gradualliy
¢lseneared from susceible nlants ar inverion nroceaded

and that tomctine war complately absent in wilter an fying
slents., It was infarred that wilt resistonce or wilt suscamti.
LiLity in tomato plante 4i¢ not nsceescrily fapend uson the
nresence or ancaace of tomatine but rutner upon tha rats at
wit'ch the nlant wa: akvle to @isvorut: it ar ths nesd for this
spotactive suuteuo: aprose. If adequats pat: of tomatine
sco-uctlon 1 not melnt.ited the variety will e suscatible

to wilt,

Fontaina gt al. (1948) isolated cryctzliine tomatine
from tomste olonts: anc described fte rorerties in detédil.
In the g~nu+s olunum, towetine f: largely accommenie’ by otaer
steroidel glycoulksloids whzreas in the genus Lycoparsicon
tomatine or one of Atsr davivatives de ususliy the oniy etorcvidel

aikalold racent Ro': fc¥, 1974),

Tomatine &> eere in all parts of th2 »lant z¢ they
Aavelop but varies with the plent pert. Tukalo (1958) founc
0,96 to 1,9% of tomatine in leaver of tomato, 0.3 to 0,64
in stoms and root: anc 0.33 to J.2% in fuliy sxwnfed flowers.
There i: consicerabls virlation in the tom:tine contont of a
sarticulep >lint part, a¢ fur leaves it wer 0.46% Ghay, 1958),
for “tum Ik Lesves, 1t wer 0.0 ent Q.168 re:dectively
{~icheo, 1:58). Much of the veristion was sttributas’ to
tomtc veristy growto stege of plent, time an: soisonal

conitions. XKuhn gt gli. (1u50) found thst ths tomatine yield
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docreated with age. Kuhn gt gl. (1952) observed cifferances

in tomatine cont:nt in differ-nt snecie: of lycoversicon.

They found thet Lycqoiersicon aseulentun had 3000 s of tamstine.
Sindien at gi. (1578) obrerved that tometine content was afiected
by age ont 8ay lemgth. The coatent incretsad as the plante
mature”. lesf content in lycorersicon ascul ntum ogrown in long
deye 7 ubled in the 46 days intarvel bLetween the young and

moturs Jevealoment rnt.gec.

Prokoshev gt sl. (1952) while compering Lygodersicon
scgulantum. iycoparcigen yalicum end lygopersicon pimpinellifolium,
foun:: tnat the latter ccontuined the highest leavel of tometine,
Pive tomato varioties stucdied by Sicho (1956) hac tomatine

concentratlion G.O4 to DLJO086 in their ctem,

Sander (1956) reortaed that shoot 4s the muin site of
tometin: synthesis., Accumulation and gynthesisc in the shoot
8%93f te be indgpencent 0L any <ireet root influencs. The main
site of tom2tine bio:yntheziez in the root is the actively
growing reglion, The content of tomstine in tha host slant
adecrs tO0 be yuits variaile and iz influenced by ths 2nviron-
ment. The osroduction is directly related to the rate of growth.
The orincinel <ite of “acradation is the fruit. Tomstine
éican eerence Auring iruit ripening is “ue to sctual deqradati
of the alkaloid (Rodcick, 1974). Heithar the location nor the
gite of smthaeds of tometine within the c¢elle are yet known

(Corn, 1452). Freserce of tumatine in sa> exuvied fram
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decapitated nlants suggests that trznsoort form root to

ghoot occurs.

Rodéick (1574) reporteé that cruda extract of tometine
inhibited Pygspium oxvevorum £. lycopercigi in wvitro. He clso
found that impure tometine inhibited growth of & number of
bacterie and olant and animal pethogenic fungi. Particlly
purifi¢ tomatine »osses:zee greater antibacterisal activity
than nurifiec alksloid. Gram-nozitiv: bact ris are more
cansitiva to tomatine then gramenegative. Langasceke gt al.
(1272) found that tomatine was quite inhibitory to hyohal
extencion of Fueagpiug oxvedoxum £. Aveooersici in yitro but
following infection of the ~lant, the level of tomatin~ in stem
and root increcsed in ruscedible ae well &g resistant culti-
vars. Mohanzkumieran gt al. (1369) found thot tomctine lewzls
are high in rocts of Lycovarsicon pimoineliifolium cultivers
racicstont to Peaudowmonsc seloenacecsrum than in suscextible
cultivire. Alkaloid lewvels in roots of racistant culitivurs
increased following infection by this bacterium whareas thoce
in roots of suscamtible cuitivaerse remained constant or
decretsed., They further reported that thes tomutine content
in rasigtint verietisg incressed with age of the olant.
Eseudomonas selapacgaruls wae completely inhibitasd by 350 nom
of tomatine in ¥itpo. The alkaloic contant wa: ahove the
critical lavel in comd:rstively resistant varisty Venus both
in the shoot ans root, The lavel of tomatine was lower in

the cuscadtible variety znc the content was very low in wilte



alante. Ro¢ Ack (1974) found higher levels of steroidal
giycoalkaloid tomatine in the roots of lacoopsreicon
aimaineliifolium line: rzsistent to Preu.omOnag BOlanACeSEw

than suscemtible lines,

The bacteriocidal propertiss of tomatine ware reported
by Bustinza (1%247) in Phytomonas solsnece:rum. Fontaine gt al.
(1y48) found thet tomstine haé¢ high antifungal action and
also renortad thet entivclotic propearties of tomatine ware
fus to tomatidine norticn of its molecule. Beech ¢nd Carr
{1955) in their surv.:y of inhibitory compounds for se-eration
of yeuste anc bactaris from a mixed culture found that tomatine
was non-selactive in action, sSicho and Mrhowe (1961) observed
that tomatine was capapie of inhibiting metoboliem of
aschearichie goli under ssrobic concition, the degree of
inhibition being directliy osroporticnal to the concentration
of ths matorial. ornesan and Durbin (1967) reoortad that
the leaf infecting fungus Saptoris lyconersicl was resorted
tc detoxify x~-tometine.

Remudavi (1:78) founéd higher content of tomatine in
the shoots and rootes of Vanue than in the susce>tible
Mergiove. OLHhoots and roots of wilted olante containad etiil
legssr smount of the Glycoelksloid. 1In all the cases, the
shoots contéined mor: of tomatine than root:. Venue contaioed
tomating at & concsntration of 725.17 nupm in roots ané

902.42 »m in shoote -0 Marolobe conteéined 213 »nom and



301.8 pwm respectively. Marglobe on wilting coctained
101.4 pom «n 132.67 pom of tomatine in roote anéd shoots

resvectively.

Juvick enc stevens (1983) renorted tihat tomato
cultivars with higher levels of o{-tomatine might display
i crzbsed host slant resictance to tometo pathogens and
irsect pests. Thsey further reported that wuriction in
< ~tomatine content was controlied by the segregation of two

co-ominant allelss at & eingle locus.

le KMBOIS

Phenols play a role in most resisteones but how it
hanyens is not clsar. It ie responsiile for < lsmase
racistanece in cifferent crope {(Farkes enc Kirsly, 1962

Gootmen gt &l., 19677 Singh end Bedi, 13767 Thind gt al.,1981).

¥henols, particul.rly chloxogernic acid, ware
dotoeté in the vescular cystem of young ootato »lants
{(Tanliyal anc Nens, 1967). The rasistsnt verietie: contained
chlorogenic @#cié¢ and the concentration wa: highar in the
ro:cte of the resistant »notato verieties than in suscaptible
ones., The bast wnown sxamd>ole for the  rotzctive role of
vreformed phenolice ag inet dicdese incidence is
Qoliattrichum girginans (Perk.) vogl. com»lex in onion.
Reslstance in onicn is correlated with the r=d or yeliow

nigmentation of the bulb secles (Walker, 1323, 1926).



The nigments involved are flovons end anthocyanins,
occuring with single phenolice like »nrotocutachuic acid.
Thaoliyal and Nene (1967) reocorted that the presence of
volatile and non-volatile antimicrobial subetences in the
fleshy nigmented onion =ceales is tihe factor for rasistance
in onion ageinet Colietotrichum gcircinang. The removel of
coloured scules renders these enion suec~-tivliae. Lawsance
ancé Gastur (:19%5) found thet thenolic compounds inhibited
the growti: of Streptomvees Rcabisg in cotsto. Manon and
Echuchinger (1557) revorted thet the resist. nt combination
of Euparium infected tomato accumulated more chenclics then
the surcestible combination. Furkse «néd Kiraly (1-62)
ravortad that accumuisticn of nolyshenols u-on infaction
i: more intenss in the resiztant combination of otuto.
Thomiyame (1963) stated that aromatic comounds such as mono
an cinydric ohenols, shenolie glycosides, flavenolde,
anthocyanine, sromatic aminc acids and coumarin deriveatives
are increzeed in & host tiesue inwvaded by & perasitz. He
redort2d that co-exiatence‘ of phenolics witih amino acids
wes kened the toxicity of the former and tha retic between

concaentration of phenolices and amino ascid: may be imortant.

Sakal and Tekamori (1964) determined O-2iphenoi
content 1~ 22 20tato verietier. Varietie:s with high &3 shenol
levels wers highly resistsat to Phytoohtoogs infectinps.

Kuc (1.64) opined that bacteria ars gener-liy not as serzitivs

to these inhi.itore a&s are the fungl. In & few insi.nces,
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inhibition of & microcorgenism mey result from the cumui~tive

effact Of twe or mors coapounde (Hamnon, 1v62; Kuc, 1-64).

stoes:. 1 {(196Y) obsarwed that phanols arz sroduced
ar a consequance of the increased bilosynthesis of aromatics
following infection. Phanols themselves ar2 weakly fungitoxic
but on oxidetion resction form quinons walch may farticinete
in reristance Nrocess by condensation with oroteins and
engymes or »olymerigeti.n to tanning anc lignins which may act
as oSrotein nrecinitants or ohysic.l barriere to narssite
exssnsion. The engyme: pdroduced by Huraszite: degrade noly-

sheaols and tanains, ilowaring thadr toxicity {(Mahadewen, 1970).

Bhullar gt gl. (i272) stucisd the role oi shanols in
relction te anthracunoze, Colietotrichum ganeici, in chilii.
They f£ound that resiat.nt cultivar had highsr content of
pshenole than suscentiale otzs. dapcia and Wohepatrs (1:273)
found that Jegren ¢ re:istunce to colietotrichum gapeig) in
lnavar was oritively corrgslated to the shenolic content of
the leavee. Cheams (1.32) sacwec that in both the diceases,
anthrecnofs ot gerc.s oo~ isgaf rnot of chilli, the shenoliic
c.ntent 4i¢ not show any rolation with re: ist.nce or suscenti-
biiity. Thin¢ gt gi. (1-81) reportec thst totasi rhenols
increased in resistant chilii gznotyves and dacraasad in

cuscantible genotyser eftsr infection by Xapthomones vasicat rie.

Mutta gt i. (1963) observed & rire 13 :oluble shenol

content in both suseaotible (Bonner Dercta an’ Mirmande) and



resist:ant (Maroorum) tomato varizties <fter inocuistion with
Fugerium gxysoorum. -ubsaguently the phenol contvent dissrveared
io the reelstint vuriety, suggesting that it was & Cefensive
reedonse to infactisn. In a stwy on rssictence in difierent
Lvcopergicon soecies t0 lcts blight it was foun: that Shemolic
content showel & gracter increwge in resistsnt verieties than
susceptible verieties (Ravise end Tangury, 1971). bhatia gt gi.
(1.72) reoorted thst werly klijht Liiterpaxie scoleni) resistant
varietises of tometo oy 213923 and G1 120 héd¢ higher total tznnin
contant in the lesves #nd stem then suscaikible variasties like
Marglobe. The resistant varieties alsc haé a higher total
content of shenols and flavenole in the fruit, stem, leaves and

rotr than sugsvetible varietien.

Inoculation stuclies on tomato with leaf curl virus

' ghowe” & significent increase in “henol after three weeks of
inocuiation in resistent lines (B2447 &nd xXx113544-Silvestra)
while susce tible lines ¢thowed oOniy a mer:inal increesse in
phancl contant ower that of comtroi 8om and Chauchary, 1978),
Resiztant vearietis:s contoined higher émount of pshenole than
susceptible ones aiter zix weeks of inoculation. Likewiese
vhenclic compounds sccumulated to a graater sxtent in the
resiztant #ikado thin 1in the suscentible cutton's Golden {nisen

after inoculation with aiternaris fenuds (wit:pperis citexncts)
(Agarwal ond Elsan, 1578).
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rileki gt gl. (1968) observed higher total phenol,
O-dihyiric ~henol an? flavanol, in the roots of notato reed-
lings resistant to jeteroders postochiansisz. Following
infecticn by an incompetibilie race of khytoohthors infastens.,
the contant of 0O-dlishaenol: increased in resiztant plents of

notzto {Ishizeks, gt gi. 1271).
3. Vitamin C

Voromia (1371) found 2 higher contant of ascorbic
2cid in the rine fruit:s of rasistent tometo variety (Leningred
~utumn) to Clacogoopium fulvum. Rattan and seini (197¢)
obe rvec nigh ascorbic acld content (31-34 mg/l00 g) associatad
with resistance to chytophthop: ner: gitica. In ruscetible
cultiverrs, sscorbic acis cuontent ranged from 17 to 22 mg/100 g
of fruit. ~wasthli and &.ngh (1975) found, following infection
by cucumuer mosaic wvirus in chilli, grester resduction in
arcorbic aci” and cepsaicin contents in fruits of sugcentibie
vioriety (iP 46s) than in those of tolersnt NBG local selection.
The decrease war asgocletac with increased ascorbic acid

oxidution rerulting from virazl infecti.n.
H., selectiocn Methods

Yield in tom:to ie s complex charact:r besed on a
numbzr of vielé comoonentz, fruits/plant, plant height, locules/
Zruit, days to fruit set and to harvest .Handourl gt z1.., 1376).
The main yield components heve high genotyic coefficiant of

vari:ction essociited with high herit-uiiity resulting in high



38

genetic advance. Thace charactars are »razdominently controllesé
by adritive genes., Most of the varlability existing in the
nlant nopulation for vericus character: could be fixed in one
cycle of seiection (Chaudhsry, 1968). telection srocedures like
mag:, dureline, pedigree, bulk, rescurrent selection and more
racentiy single gged dascent are used to adventuge in various

cro: plante.
1. Mas: felection

Chau-hary (1368) re orted that success in mass selection
fgpencs on herit«uility, monulation size, intensity of selectiun,
linkage relationships eénd veriability of cheractsrs. tHigher the
gsiection intensity in mass selecticn, the better would be the
success und mass selectinn could be used t¢ exrloit both additivae
and cdominance varience :singh and Siagh, 1976). Swarupn (1977)
remerkec that mass selection war effective tc improve highly
heritable chsrecters, but wars not =0 useful in case of nolygenic
characters narticulerly those which have low heritcbility.

Tc overcom= the limitatione of mass selection he suggested masg
pedigree ma2thod. Chaubey (1979) opinec thet mas: selection
wae advantageous to improve yleléd. The scone of improvement
through mees selection bacame limited a: the totzl genetic

veriability bocame limited.
2. Pursline selactimm

Cheu hery (19€8) reorted thst sursline selection has

g2ecie . signific-nce in the improvement of self-nollinated crons.



Aanc, thoudgh nc new geanoltynes wouls be cr=aeted v this methos,
unimorovae’ v-rieties coul? ba siaved to isoclute sunarior

wreliner.
3. intl2 sear dpicent

Thir maethod 4 & moriiiection of bulk metho’ of breedinG.
The methos wa: mo ifisd® by Grefius (1965) where it war “esigned
to Nrerarve tot. 1 rong: of veriastion throughout the propegation
2ariod and to minimire the effect: of natural relection in
changing thes genotynic srrey in the original »nomlztion,
Aaccopding to Brim (1566) when additive tyve of enistasic was
of signiiicencs in ths inheritence of eccnomic charectars thic
mathod was as efticisnt -¢ when genoty ic weriznce wer mostly
adceitive., al:o on.y lorfs effort wa: necess:iry to ontain
homozygous ty»-- for simnly inherited charscter: which were
Sircontinuous in exodrsssion.  Boarma snd Coopsr {197%) renorted
thst 5.5 allowed runils generstion advance oFf met rials in
early segragioting yener-tisne, They also inferrad that single

cead Aprcant regquires tha least overall selecti .. effort.

Tigcneliasar anc Casali (1972) comnarad twe methods of
tlant imorovemsat sne sug ected nericree rystam for ecrly
genaration and single ca=zd deescent method for more adwvanced
genarctions, Cegali and Tigehellaar (197%) comsred genetic
a’vences in tomatc obtained tiarough nefigree selection and
eingia see’ dascent. They redortad that single seed Ffarcont

wasr affectivs when sevaercl charascters with differant heritability
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valueswers uncer cimultzneous selection. Pierca (1977)
studied the imoact of singls =eed Aescent in selectin: for
fruit rize, eariiness <¢nd totel yielé in tomato. The study
ravaciad that single sest¢ descent methot of selectin Dgr ge
sroducec generclly inferior «nd smelier frult size and low
tot.l yizid in nrogeuier s: comperad with nedigree seiection

cegd descent follewed Ly one cyclza of »edigree

'

3

alocne or gin.is

3

selection. Tha ¢

&

ite furtner suggestad that chencecs for
recovering hign nerformars in line would be resucad in :ingle
seed descent method of selection as comnarsc to pecigre=
gelection, Hii: (1v71) comoasred npureline szlactinn, rescurrent
selection to &n inhref tester and recinrocsl racurrent selection,
for a coo2 with twe allales at one locur with comolats
fominance. Lzcinrooci razcurrsnat celsction was mors affective
thwan Nureline selaction. with martisl d-minuance, recidroecsl
reourrant ssle tion wer aguéliy 2f£20tive to dursline relaction.
Mechdwaver gt al. (1981) cosrared rin . le sesd J2rcant and

ulk so~suletion method 1n & hypotaetie.l cros wilch had caven
chromecsomas 2a8ca with six loci and with verious “airsas of
liagkega. In the cixth iauvrzd gznersticn additiv: genestic
vari-nes was Llassar in bulk nonulction than in witn single

seer’ Jargant. Thi differ-nce wue attributes to los:es in
genatic waricl adty in the bulk pomletion “uring gensrpati.n
advinca. Fecunw ity sffscted the genetic vuricoi.oity 4in the

bulk o wlstion hrex»’ing cathod,
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putlsr (1:6¢) revorted that yener on chromssama
two axart a nleiotyronic 2£6£ect on fruit size i, tomsto.
Gane 'F' incre.oser fruit welght an. 'g' ‘4 sno ‘o' reduce it.
Locule numbzr {ic) has m=jor infiuence on frult size but
tite Azt suggect that there are genes controliiny frult cize
patwaer, 'aw' onc ‘o' anc iz setwsaza fs Y wnd tax cantromere.
Butler (13¥73a) stuied 1Y safecti o 0f tometo for frult eize
in a £ilisl powistion of 1200 -laut: saifed in’ reralectad
for six genersti ns. Vorlei-iiily was recuced in mort of the
lirmg and ~ominance for =wmei. fruit vize 9i¢ not occur in all
iiras, He inforre thet tne dominancs fooctor war zscooiatad
with the gena 'Y' in chromosome one. In another cprous=, it
war i igrter thet the ominuiice O0f emcl. ZXuit size wag

agrociated witn geaoes i curvmosoums ono Loutliaer, 15730).

In a dalint cross Liwolving six cuitivers of tomato,
Trinklain (1275%) foun that rfominene~ and a2istisie were
involved {n the inheritencs Of fruit welght, sarly wisid and
Fynit erucorine zad adi'i1tiv gane action iavolvad in the
ivherit nes of tot:l yisiu., I anothear stu .y invoivia; B3
vrristies Of tomsto, locule numoer was szl nificintiy enrroolated
with fruit weioht (Janoric, 13748)., The ztu-ies Ly Lutlar
t1378) eshowad thet the inherit-nce of fruitsize Gened: on a
faw gena: affecting fruit numier end c2li exxwneion., The study
on vield eomnonznts iike plunt haight, fayr to first £ruit set
a1%" to harvest an’ loculeas/fruit in tomato ravesies thet

ganotyoic coefticisnt of variaticn and heritabi. ity for fruits/



slant and loculz¢/fruit waga very high ond thae cher ctsre
correlet=é signifiesntiy with yiei’ iretar -nd Rsi, 1976a).

A Advergance ctu'y among 25 veristios of tomsto (Peter anc

Qai, 1976L) ir lreted thst ganetic Aivergsnc: wes mortiy Aue
te virti.tion for locuctes/rirdit en dent height. A selection
it ex based on thines Ciherletel: we: rocomyzisec for crop

o rovzmant . An Lavsstigetlos inveiving 4u tometo waristiose
irdigated hiugn hacited ity a:tlm te for fruit =ize, ne2ight,
Fry: to metusits ond yisld/oint Wearniri 2t gd.. 1977).

Fruit rigs, yiaio o fruit:/ol.nt hes higher ex:ect~€ ganatic
advancs., Poritive corre. mtion was couserved botween fruite/
mlont ans ylaelr/oiant wnils fruls cize ant haiyht ware nectively
crrereletsd, Ths truitz/isnt wés th2 major yiaid comoonent.
sownordend Lity o worrelotidn stucy urding sight verietias of
toemato s£hoval & it L@nttysde e sasnotysic coefficiznt of
voriction £or e ont helight, iseves/piant, orimery branches/
=1t 3 frwts/ b ot (PPoBec iy Prezen, 1:77). Heritablility
wor omore thnoen 3% in 8li coer.€tris cof estimatad gensetic

oo e wie tize Bighest {ur iruite/niecnt. & significent

9

nocctive corrzo tion was se.erved vetween fruite/bunch snd

t.

e
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Rajunn: gt at. (1v77) renortad thet cenetic ¢ivergence
in txmat: was monifasated in oingt height, locules/fruit andé
nofac to f£irst iaflorascconce. Wubie' i an idichalske (1978)
in @ helf Adciiel conirisin’ 13 esriy varistiss of tomato found

incomnlets cominance of :smaller f£ruit size end partisl or



complete domainance for more number of fruits among those
which ripen the earliest. Mitsi &nd Singh (1578) in a

10 x 10 cdizllel snelyeis of tamsto ravealed that days to
flower, fruits/plint, early yielé and totzl yield were preco-
minently conditioned by non-adcditive gene sction and yleld
was polygenically controlled. 2Zhuchenko gt al. (1979%)
reported that the gznes for amall fruit wers not completely

receszive,

Ponnusweamy anc¢ Muthukrishnan (1980) re orted that
there was consistent negativ~ correlation between fruit weight
and fruit number in tomat> and simultaneous selection for the
two characters is recommended. 8ingh and Singh (1»80) reported
additive gene action for daye to flower, fruits/plant, fruit
sizse, locules/fruit, fruite/bunch, orimery bronches/plant
and plant height. Johnson and Hernandez (1980) raove: led,
from crocses between early maturing 1401 and late maturing
L 414, that early fruiting was partially dominant and heri-
taiility astimates for fruit weight and fruit numhar were
0.48 and 0.79 respectively, whereas cros:zes batween high
vielding VF65-433 and low yielcding Beafeater he< zaro heri-
tability estimete for both fruit number an? fruvit weight.
Stefenovakrusteve (1980) observed no:itive correlation batween
vield and fruit welght and fruit number was nagotively

correlated with fruit weight.
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celine (1931) renortad that »rogenier davelonsd
through mass zelection wers suverior to thora Jgvzloped
through bulking for days to harvest, fruit:s/olent and total
fruit weight/nlant. The nrogznies daveloped through cureline
selaction wars suverlor to kulking for days to Zruitret, deys
to firzt hervest, markaet-ile fruit welgnt/oiant anéd nDarcen-
t-ge of lerg: fruited onlante. The etucy further reve led
thet relesction resnonse thvrough mass celection wes 20:itive
for >rimary brenchesg/plant and locules/fruit while for plant
hzight selaction resz >onse taurouch bulk method wa: po:itiva,
Tha realised haritebility wae &lso high (0.83) for day: to

first fruit hervest.



MATERIALS AND METHODS



MAT IR I/ uac AN METHUDS

The crops were raised in the Instructional Parm of
tha College of Horticulture, Kerzla Agricultural University.
Vellanikkara during September to December 1981, Septemier to
Decedber 1782, February to Mgy 1983 and September to December
1983. The experiment:l sits is situsted at an zltitude of
22.2% m above mesn sea level enjoying a typieccli warm humid
tropical climate. The s0il tyve war gandy losm with a i of
$.1. The weather data during the period of research are given
in Appendix I.

The experiments comprised of four malin pacts:

A, delection efficiency associated with resistance to
bacterisl wilt,

B. Genetice of resistance to bacterisl wilt.
C. Biochemical bases of resistance to bactsricl wilt.
D. Artificial inoculation stucies.
A, Selection efficlency as:o¢lated with resistince to
bacterisl wilt,
1. Experimental msterials

The bulk posulation of the breeding line CL 324-0-1-19 Gs
wae used or the base vopulation for different methods of
selection. The following charecterr singly snd in combination

were tried.



a) Fruite/nlant

b) Yislc/plant

c) Locules/fruit

A) Plent haight

e
'

e T - B
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groan

cheack

Thers ware altogather 15 tre«tmants &8s follows:
fruite/plant

Yield/olont

Loculies/fruit

Plont hzight

Y ) - Fruits/plant ¢nc yielu/plant

1.2
iTl 3) - Fruite/plent anéd loculez/fruit

;’I‘L 4) - fFruite/plant anc oslunt height

(&'2.3) - Yield/slent anc locules/fruit

('12.‘) - Yield/olent anc olant hedight

t'r'3.‘) - Liculag/fruit and »lant height

(‘1‘1.2.3) - Fruits/plant, yield/nlsnt anc locuies/fruit
(Tl.:i.é) - fruite/plant, locules/fruit ané :lant height
W'Z..’s.&) - Yield/»>lont, locules/fruit end lant height
{TI.Z.C) - fruite/plent, yislé/plant ané nlant height
ﬁ'rl.2.3.4)—?ruite/:>£ant. yvield/nlant, locules/fruit

and nlant haight

» tot: 1 of 2377 »lonts formes tna bare voxuilation,
in rows aleone with the vsriasty, Puss Ruby as suscamible

in zltern-ts rowr, to i:olite resistant g -notyne(s)

ag:iinet baucterial wilt. The exveriment«l csite war &€ hot spot

[0 N

lop]
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for bactericl wilt onr eveiuation for resi:tence wer cone

sequentizliy 4in the very rams »lot.

2. Metiaods of sslactinn
a) Mass seiection (at 5% inten:ity)
L) Pursline sslectiocon
c) Sin.le szeed descent (SSD)

) Bulk

The nrocacursz atonted for each of the methods of

galection was ar fOllows

a) Mazs seisction - Ubservationy were mace on aach nlent for
Tiffrrent cheractors 2nd olants fa:lling in tha uomsr five
ser cant limit for sach charucotar/cher ot:r combinetion were

saeiected. Thae fruits +er> hirvasts and builkad to obtain seeds.

) furelinz - The most sromiving elite nlunt for each chsr.cter/

combinction was icentifised end relfe’ to cevelos drog: ies.

c) Lingle seed desecert - Ths largest riged reed: were coliacted
from gachh 0f the woll Favelr e’ Frults hkorne on the mo:t

aromisiny sliite 2lont relects® For mureliine selection.

#) Eulk - The reads coliected renfdomivy from the antire bese
oomilation formed tha kulk.

3. waycut i LX2erimehtal Lesign

A snlitenlot dasicgn with five reriicatione war used,

The four metincd: ©f zalection formed the main :lotg «nd surerior



progenies identified based on character/character combinstions
vere incluced in the sub-plots. The experimeant was laid out
in a wilt-prone ares. Thirty days oid seedlings were truns-
planted at & spacing of 60 x 60 cm in rows &lternsted with the
sugcaptible veriety, Puta Ruby. There were ten plants/treat-

ment/replication.
4., Cultivation practices

4 bassl doss of 20 tonnes of cattle manura/ha an<d N,

ons and Kzo at the rate of 120160260 kg/ha were &npliad.
Other cultur:i opsrations and pnlant >rotactic>n measures were
followed as per pickage of practices (Kerala sgricultural

University, 1931).
5. Gorervations

Observatione on the following charucters vere recorded.
a) Vegetative churacters
i) Plant height.
L) Productive chiracters
i) Locules/fruit - Five fruitz were taken a2t random end
locules counted.
i1) Pruits/plant
111) Yield/plant
iv) Earliness - Day: taken from sowing to flower, fruit set
and firet harvest,
v) Pruit wveight - Averagr fruit weight of first three

hapveste.



6. Svaluation for resistance to bactericl wilt

Thz wilt i cicencae wasg pec.rdec at two distinct
grovth "hages, juvenile st.g: ond adult stigs. The wilted

plente war: confirmed for bacterial wilt by ocoze test.

The exrariment was srogressed for three generctions.

7. «taotisticel anulysis

The Qet: weres anclysed as suggesrted bv Panse and
“uthatme (1378). ~nzlyeis o¢ veriance we: Jone tou £ind out
ra2.2tive affectivenes:s of selecticn metaods &né vsrious
triitewise seiect. ony to imsrove aconomie charcctars &iong with
bactarizi wilt re.ist. nce. oselection res 0ise: were estimated

&z par Hingh ond Chaulhery (397%).

The suoeriority of one salectin»n methol over ths
otier war ceges:ed by comduring the resileer genetic gsin
iresd0nse to ceiactiosn). ine reaslised genetic gain for various
cacr. et2ps unfer differ-nt m tihods of selacti n s woll ar
tr. itwice selecti ns gk ce for each generation war c.iculatsed

as foliows.

a) Realisac genetic guin = Mean derformence -~ Mezu »nerformance
of bkulk no-ulction WGingh ané Cheu nary, 1-79).

b) Reslicred haritabllity wes worked out &g fol.ows:

R = Regoones to selection
5 Selection ~iffersnticl

Falecner, 1981)



in ac¢dition to the above the followin. varemeters
for each method of selection for sach g=znerztion were &lso
astimatad.

¢) Ganotysic cosfficient of variction = 9 ¢ x 100
Arithmetic mean

{(Burton, 1952)

where “ ¢ = ganotysic staiird faviction

&) Phanctyoic coefficlent of weristion = “p x 100
srithmatic mean
(burton, 1952)
whare” p = Phanotysdc stondard deviction

2 g
@) Heritsbility in broad seuse (h*(b)) = _S

CBZ

where .2 = genoty»ic wverience
g

c—4 =™ —2 *+c2 = phenotynic v ricnce
p q e

3

£f) =xpectad ganstic adv. ice - i.hgb

wher= i = g constant at 5x intensity of
eelaction = 2.06

" = heritzbility in broed sense
B

“p = phenotypic stendard devistion

g) uxpected g=zuatlic & veace ag a parcentags of mean =

arithmetic mean



B. Genatices of resistance to bacterial wilt

1. Experimental materials

The selfed nrogenie: of reristant L€79 (CL 32 ¢ -
0wl-1.1-19 G3) (P1l) ant the susceytible Pusa Ruby (P2) were

used to develop !'ls. ?zs. Bcla and BCZS.
2. layout and exverimental design

A r-nfomieed block derign with five reolications wes
use’ with 10 plants sach in Pl. 92 and !‘1 and 40 nlants esch
in rz. BC, ané Bczlraplicatifm. The exrerimont was luié out

in a wiit-prone agee ~uring September to December 1332.
3. Ubservations

Counter were taken of number of plant: wilted in

cifferant generations due to bacteriali wilt.
4, Associstion of characters with bacterial wilt resistance

To study assocliation, if sny, between bactarizl wilt

reeistane» ané gquantitativ- and quaelitative charectars, ten

ol

plent: esach from LE 79 (resistant) anc Pusa Ruby (Susceautibie)

were grown in pots.

The following chiracters were obrerved.

Gel colour of fruits - Green/yeliow.

Locules/fruit - Few loculed (L three)
- Many loculed (> three)



5. Staticstical analysie

8} Inherit:znce of r=si:stance to bacterisl wilt

The dat: from gegrageting znt non-segragating
noulstione were collactec and ancly:ed. The confirmation

of F, raotio was ione by te:st crosrs ratios, The chi-square

2
method suggestsd by Pense and Sukhatme (1378) wes foliowed.

) Penetrance of direcse rasistence

The panetr:ance of the genes for dliqare resistance

wa: astimated ar suggeczte’ by ~wdeyev (1:79).
¢c) Htudy of asrociation between dicease reeistance/and
other quantitz=tiwve an® gualitative charcctaers.

The characters wera anslyred for association with
dficsase reaction following tae contingency chi-square test
(Pangz end Sukhatme, 1¢78) and muitinomial tezt (Rao, 1973).
Chi-square vclues wers used to test the significance. a4
provskility v:lue of 0.50 an~ above wae conctidered for
non-significanee, wheres: probability below 0.50 was considered

significent with ragexc to thelr as-oeiatiun,

C. Blochmmlce i baser 0f rasisztance to bactorici wilt

1. ixperimental matericls

Tha resivtsnt line, LE 79 Cl 32d=0-1.1-1-.1-19 G:)
and the susc-=2tibles wverioty Pusas Ruby were snclysed for the

biochemical status in 15, 30, 45, 60 znd 75 d.ys olé¢ »lants.



2. Chenlcul constituents

The following chemical constitusnte war- anvlyred

wnc estimatad for thelr content in roots, =stams and leaaves.

a} £ - Tomatine

The method suggert=E by Peach and Tracey (1955) for
=~ tomatine estimation wae mocdified. Twentyfive grams each
of root:, stem: and leaves were collected «nc minced in a
waring blsnder witi: 125 mi of 95% ethunol. ive mi of glacial
acetic aci” wae adfed t9 1t and after shaking for 18 h on an
szutomatic sheker, the mixture was filtered through whatman
Ho.4 filter oeper uring & bhuchner funnel. 7The residue was
then warhac¢ twica with 50 ml portione of 64% ethenol. The
at wsnolic extr.-cts were combined amnw concentrzted to an poxi-
mateiy 50 ml under raduced osressure in & vaccum flsash evapori-~
mater. Five grams of annydrous sodium sulphate was added
to this an’ the mixture wa: warmed on a water bzth for 30
minutes when a flocculent orecinitate of o»rotain anoeared.
After cooling, 2 mi of 20» sulphuric acid< was addec to the
mixture ane fiitered turcugh whatmen No.4 filter ocner. The
res 1due was wa<he with 10 ml of Aistilled weter ant the
filterate »lus weeiings war: collectesd e mede alkaline
(pH 10) with cstrong amuonic solution. In order to remove the
grean colour of the solution 1t was filtesred t rough gless
woG. an:.. activetad charcoal. The filt-rate was then allowed

to stance overnight Lelow 4%c. The precipitate developsd was



separ+taé by filtoring through whatmen No.42 filter paner and
wached withh 10 mi of cold ammoni: sclution. %The orecioitute
was then <issolvec in 5 ml of 10X acetic acidé and it war used

for tomatine datarminastion.

H=1f mi of the sem les were trinsferrec to three clezan
lintfree >yrex gles: test tubze an. 2 ml Of water was added to
aach of thege. «ftar cocling the solution in & water bath at
15°C, & ml of untiron: reagzat (00242 sathrone in concentrated
sulonuric acit) war Loyerad unuar Lae :oiation with & nidette,
wit.y vest tubos stili S cold watur seth, the contaits were
mixed tnroughiy with clean gi&ss rod. The remplas vere hesated
ovar ¢ woliling woter Loth for 10 minutes én tunese tubes were
then raturnec to cold weter bath ance kent for 5 minutes.
Parcentage of trensmittince we: thsn racorde: uring Soectronic
20 colorimeter ik & L) ot 620 mA aguinst ¢ resgent blank and
respective opticul dens ity viiues were obtuined from the cone
version tible. Concentration of tematine was then caleou lated
by refarring to a steudardé curve pr:pared with known levels of
authentic tomatine obtainec from Sigma Chemical Comneny,
tou.rox 14503, Gt.Louls, «0U 63178 WA (suppiiad by the courtesy
O I'roietovaby, Chinf, Vagsteblo LaLor tiry, oow-n, Baltsville,

dsrylsnd, 20708 Usa).
b) Total phenois

Total shenol: 2stimcted s tonnice aclic. ~leooholie

axtroctse of root:s, stems on leavese from 1%, 30, 45, 60 and



(o84 ]
<

78 fay: ols ol:nte were used for ectimation. The modified
folin-Nanis method (Mahadavun and Lridner, 1%82) was followed

for s<tim:.tion.

e) Crthoiihydric ohenols (0...,nhsnols)

Tha Arnow's mathod a: describer by Mashedevan and
sricher (1542) was followed for the estim:tion of orthodihydric
shanols in root:, stemr on’ leaves at Eifferent stages of
growtih, The alcoholic aextracts of the plant narte wers used

for the estimation,

A)y Vitzmin ¢

Vitamin C in roote, steme &n¢ lesves at cifferamt
stages of growth wars s:timated by the visusl titration method
baser on the ra2duction of 2, 6 - <dichloroshenol indophenol F“ye

matnod (Mahacsv. : an@é . ridhar, 1982).

To :tucy changes in tae countant of(-~ tomatine, total
shenols, G.U. daznole .oe Vitamin €, 60 ¢.ve 047 siznts of
lew 79 on Muse Raby Were ertificiuily lnocusetza thriudh the
rovt . Ths abov: cgeartituentg in root.:-, .toms c:ui Leaves were

proinagtad thraer Zay ook oavEd JuYe adilr luooculation.
e sprtificiat inoculstion studieg

To stu y the rauction: of L& 79 (CL 32 F=D-1-1.31.1.19
Go), Puse Ruby - nd the suscetiile veri-ty {(vusa Ruby) gr.fted

on tha resistunt line {(Lé 79, CL 326a0=l~lal.l_l> Ga) to



aptifzcial ineccu-at:on, two trisl: ware coniucted. Tha first
trial conrirted Of thres set: of oslants ant sscune triali had
one gat. Bach gat comorized of tern Hients sach under L& 73,

Puga Ruby ¢nd -ugs Ruby grefted om i 79,

Tairt; deyr old seedlingeg with a stem < iemetar of
spcut one om were selectec for grafting. We gz graefting wes
follower. Toirty days ufter greafting, the grefted nisnts,

L& 7% ang Fuse Ruby weare artifieclally inocuistsd with race 1
isoclete (Vellcnikkara) of Pegudomonss polanscearum through
stem suncturing on tha thir: leef axil from tihe top (Xelman,
1267). Sufficient mol:ture wags retained in the »>ot: and in
the vicinity of nicats by epraying wetar. week:y obssrvation
on nuwabsr of Jants wilted waz recorded. #Final cbserwvstion

wbrs tiken aft r tarec weeks of incculation.



RESULTS
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Ra&ULS

The dats from the nresant investigations were
statistically analysaed and nresented under the following

headss

i. Selection efficiency linkeé with resistanecs2 to
bacterial wilt

s, Vuriaviiity of the base posulation
B. Ralative efficlency of four selectior methods

C. selnction efficlancy and realised genetic gain
through trait-wire selection

T, “9aluation For reristsnce o bactrisl wilt

Il. Genetic bacer 0Of rezietance to bacterisl wilit

Iil.Biochenicel baser of recirtance to bactaricl wilt

Iv. Aptificial inoculstion studies with the Vellanikkars
irolate of Egeyionenat colanagesarum £.7.0mith.

I. Selacticn efficlency linked with rerirtanece to bacterisl
wilt

e Variaiuility of the base posulation

Cons ifercirle variebiliity wes obeoarved in the base
sonulaticn for fruits/plants (ov = 74.53), locuies/fruit
{ev = 25.3%), viald/plant (cv = 278.92), nlant height
(ev = 27.8:), day: to flowar (cv = 25.,06), days to fruit set
{cv = 13,68), deys to fipet hervest (ov = 19.88) ané fruit
waight {(32.30) {Terie 1). Maximum verieulliity (range) was

ohiserves f.r yisli/piint ((.02 to 4.43 kg) f£oliowed by fruits/



Tabla 1. Stotisticonl orosarties of ths buage po-ulaticn of CL 327-0-1.19G¢

Stunferd Coefficient

Cherzcters Range HMean v‘ir:ff)c"’ feviation of viris-
(o) tion
Fruits/plent 1 - 97 15.87 + 0.34 219,36 14.31 74.53
loculias/Pruit 2 - 1.5 3.4 2+ 0.02 0.74 C.36 25.30
Yi=lé/Plant (xg)  0.020 - 4.430 0.63 1+ 0.04 3.09 1.76 278.92
Plant heigat {(cm) 16.% ~ 121.5 48.39 + 0.31 182,23 13.49 27.89
peye to flower 52 - 9 77.15 3+ 0.50 468.72 21.65 25.06
ays to frult ret 60 - 1:6 83.36 + 0.38 271,866 15.48 18,68
tays toc first bharvest 0 -~ 144 115.6% + 9.%3 527.42 22.%7 1G.88
Fruit weignt (g} 5.2 -~ 75.0 23.90 + 0.22 23.30 9.66 32.30

856
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plant (1 to 47), fruit weight (5.2 to 75 g), daye to fiow:r
(82 to »9), olant height (16.5 to 121.5 em) days to first

horvest (20 to 144) and days to fruit set (60 to 128).

. Relative efiiclancy of four gelisction mathode
1. Relative efficiancy measured in terms of DAr ga
perfornance
The ganer.l analyeis of wuriance irmiicatsd that the
galection methods were eig ifitcantly Ciffersnt to effact
chenges 1n fruits/plent, locules/frult, yielo/slant, and fruit
welcht in three consecutive generations, dayr to first harvast
i, firet end sacon. gensretions, plant height in first anc
thiré gener:t cns, Ssys to flowsr in firrt genspction and daye

to frult g9t in sacond and third genersti me (Table 2).
a) Frults/plant

The meus fruit numuazr oblained through meesg, Huraline
anG si.gie sea’ ‘escent (7 1) selecti ns ware not rignificant.y
differznt in tne first ag thipd genaraticons. The tiwes
metnods Ciffers: sighnificontiy from bulk seiecti n. Mass
selacticn wes signiiicentiy viffer . nt frum other mestaods in
the secon generoetion. Pursiine andé 655 selsction mathods were
similer., In the tulre generstion meximum fruits/olent (52.53)

ware OLterved in i foliovwed by mase galection (48.17) Tabie 3).

b} Loculss/fruit

Loculss/frvit in mece, oureline, amw: ° D gelecti ne

ware signiiicently cdiffersnt from bulk in all the threa



Table 2.

Genercl anelysis of wuriance for iffersnt characters

e —

Mdesn squares

ources of veristion A Pruite/plant Loculas/fruit

Gen.l Gan. il Gan. 11 Gan. I Gan.IX Gen. ITX
enlications 4 358.19 608,62 13257.20 0.3 0.86 N.46
aelection methods 3 4834.77 2837.35 - 13764 .G2* 5.12% O 4.67
rror {(a) 12 i63.6% 274,41 1¢32.62 (.24 D30 0.95%
1 (P = 0,05) 7.66 S.490 11.43 0.18 D.19 0.3%
'raite 14 209.19 115.86 345.33 0.54 D.43 0.56*
ot hods x Triite 28 132.77 115.23 355.07 0.49 D23 0.36
rror (&) 168 177.3 85.10 285,24 0.48 0.44 0,30
0 (P = 0,08)
reitse 2.5%3 6.60 12.17 .49 0.47 0.39
ethods x Tr«ite 16.51 ii.44 21.08 0.86 (Je82 L.58
r»ite unfar <ifferent _ - _ ~ _
ethods -

Gan, - Ganeration (Cont.)
* Significernt st 5 = 0.05
- ok

Sigulificant at o = 0,01

09



Mean rFquare:

[RS—— wo———"

sSourcas of wvzriction df Yield/bl&nt

Pilant hedight
Gen,.l Gan.lil Gan. 11 Gen.l Gen.lX GCen.IXY

Repiications 4 0.45 0.45 24 .61 1664.10 6557.04 9284.06
Selaction met nodsr 3 £.39%* 1.92** 15.02" 6026 .54%" 2684 .27 2302, 23"
Error (a) 12 0.57 n.19 1.70 1122.4% 779.96 £99,99
Traits 14 0.13 5,99 0.49 109.:8 310.22 271.94
Methods x Traits 28 0.14 5.08 0.54 237.36 317.72* 270,28
srror (b) 162 0.42 5.89 0.37 282.7% 183.92 247.13
Treite 0.33 Fe17 D.44 12.3 9.84 11.2%
Meti0de x Traits 0.58 e300 0.7% 20 .24 15,35 1-.48
Traits under ifferent .

mathods - - - - 19.51 -

(Conte.)

19



Sourcege of veriztion df

Mean squéres

vays tc flow:r

vays to fruit

Gen. I Gen.lil Gean.Iif Gen.l Gan, 1Y Gen.I1Y
Renlica iong 4 24 .51 706 .65 86.1% .44 232.47 25.09
Selsction methods k| 74.73*>* 28,63 40,28 8.60 430,147 48,47
spror (&) 12 12.08 17.32 14.28 2.72 40,34 2.37
e (P = 0,05) 1.24 1.50 1.34 0.59 2.26 0.5%5
Tralte 14 12,57 0.%9 2.66 1.03 168,1%%* 2.55
thﬂ' b4 Traitﬂ 28 7;82*‘ 0.80 1-6‘? 1911 196.57** 3021*
grror (k) 168 3.9 0,53 2.09 0.92 7.5%1 1.79
ch (P = 0,08)
Trzite 1.44 .52 1.03 0.69 1.96 .96
Mathods x Traite 2.44 N.%0 1.79 1.319 3.67 1.66
Traitz unfer ~ifferent _ _ _
methods 2.76 3.68 1.71

(Contﬁ.)



Table 2. (Contci.)

ources of variation df

Mean sguares

ayes to first narvest

Fruit weight

Gen.I Gan.lil CGan.IlIX Gen. i Gen.Il Gen.111
Replications 4 836 . 44 13%0.1 476.%3 1.85 1.00 5.38
Selection methods 3 1425.68** 3017.53** 202.62 4731,10*- 2184 2%* 3064.24™"
C (P = 0.05) 4.18 3.42 2.96 0.32 0.44 0.34
Traite 14 561,21 106.8:** 23.23" 304,.39%* 511.20%* 444 .35
Methods x Traits 28 61.07 103.86%" 15.48 401,32%* 503.90%* 206.48%>
grror (L) 168 56.40 41.8% 11.12 0.42 .74 10,19
TYr-itse 5.37 4.63 2.39 0.461 0.62 2.2%
Hathode x Traits a3l 8,02 4,13 e 798 1.07 3.986
Triites under cifferent - 8.23 - 5.87 1.11 4.07

methode

[
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genar tions, Mass, nureiine and 557 ~id not “iffaer signi-
ficantly from esch othaer excat in second gyeneapation., In the
seconé gensreticn curelines hed a fewer locule number (3.6)
comdared t¢ mass & 5.0 (3.7 each). Tne highest locules/fruit
attuined in the thiréd genesprction wae 3.7 tarcudh maes and

7 ap? 3.8 through dureline selectl ns.
c) Yield/nlant

The maximum meon fruit yisld/plunt pecorded for 5:0
(1,82 %g), vureline (1.52 Rg) <nc mess (1.50 Xg) wee in the
thiré generctisn. The meen ylel/plent in mae., nreiine and
sul selections siiffered signivicently from bulk in the first

are third genacstions,
4) Flent height

The maximum plant helght wa: ra:corded for mreline
selactions in the first w«nd third ganerstions (74.9 and 76.6 em
resvectivaly) fol.owed by mass (64.3 -nu 75.7 cm respectively).
Plant: evolved through .00 had the lowest niznt height (58.0,
63.9 .ndé 74.73 cm) in ali generztions., bulks &id not ciffer
from other selacti .n metusod:s 1o Becunc generation and was
sgimiiar to mees end Lol in the first gens etion. The mass
geiectli ng were on r with purelines in the first generction

&} wu dn the tulpd gensgxution.

e) V'ays to flowar
Unrier maes saitaction, plante wopr- sarlier to flowar

(60.3 days) followvaed by 5 1 (61.4 days) in the first ganeration.



Thi: was signific:ntliy fifferent from nureiine and bulk.

In the second ganeretion thes selection methods < 1d not Aiffer
gignificuntly. In the tnird ganarstion, Hlent: avolvad
through # D ware th® sariisst to flower (53 daye) followed by
those davalonsc through wraeline (53,37) :n” meeg (54,.¢).

No significent ifferznce was obf :rva” between NIl zn’ Tureline

and pureline an’ mase.

£) Daye to froit cet

The s-rligct to .ipr.t frult ret wad: ths ~rogeaniss
avoelved tugough macs - riectivn (73.67 fuyr) in tha Lirst
generstivn. In the secunt gownaration, ureliue seizctions
took 60.87 caye cna in the tuiro gzueriti n L. ral.ctione
tok 6%.74 duyr. Mags, warsl o ond tusv relecti ng in the
fir:t gsnevitisn, mass «nd bulk in tie secont genersti n and
mees e pudk ano oSure line and Dulk in the third ¢genaration

ware on per with eacin otharg.

g) Duys to fipst harve:-t

way: to dirst horve t were 102 day:e for mag. anc 85I
tasacticn: dn tur Sipstl Qoaerat: 3. At took 35 doys and 97
doys £or 7 goizetiont i toa et i thiipd generations
res @ct.v2iv. Macs, -0 o bulk fgoction: of the firpst
gener-t10n, Moty «nQ Hureline, puraling uwi bul% of the second

generstion, mass «<nfé pureiine, and Murszline, £.1° anxxd bu:k of

the third g :nerstion were simiiar.



Table 3. Mean nerformance of wvarious charscters under ¢ifferent seicction met ods
Gan, X Gen. 11 Gen.XIY
ch“ tﬁc‘tet!‘ B it b, 7 gt 50 Bk A MR T | A G 4 e ke e — v e e - e .
H PL S0 K M PL 8.1 5 I L D £
Pruits/»lant 26.40 23.80 21.30 8.30 18,13 5,70 11,60 4.7 48,17 21.1% £2.-3 21.86
c: P = 0.05) 7.66 5.90 11,43
Locutes/fruit 3.90 3,90 3.0 3.40 3.80 3.60 3.80 3.2 3.0 3,80 3.90 3.40
cr (P = 0.0%) 0,18 1.18 0.3%
Yielr/nlant (kq) D.77% 0.7/1 0.663 0.213 0.439 0.157 0.303 92.11¢% 1.49% 1.516 1.815 n.764
< (P = 0.05) 0.265 G.156 460
Plant height (cm) 64.3 Td.» 58.0 54.4 7i.3 67.7 0.9 %8.3 75.7 76.6 74.73 64.8
Cr P om 0.0%) 11.%3 9.494 3.
pays to flower 60.3 64.4 61.4 62.30 51.% 51.5 %1.4 52.7 54.6 53,37 53.01 55.80
Cr (P = 0.05) 1.24 1.50 1.34
Days t> fruit es2t  30.67 71.48 71.04 70.9 64.75 60.87 €63.73 66.6 71.48 70.88 6 .72 71.10
gg:g:: first 101.6 110.64 101.6 102.6 3%5.52 103.11 4.85 105.8 .83 99.12 6.71 97.8
cr (P = 0,05) 4.18 3.42 2.96
Fruit weight () 36.3 4.4 47.3 29.8 36.6 35.7  34.5 26.5  43.7 S0.8 43.3 36.5
co (P = 0.05) D.32 0.44 0.34
Gen. = Generation Maes seiaction

Pis -
3 »

bulik

M =

= Single sead descent
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h) ¥Pruit weignt

Mean frult weicht was the meximum for 551 selecti ne
in firrt generction (47.3 ) followed Ly nurelinz (44.4 g) and
mass (36.3 @) which wers -igoifigontly Aifferent from buik
{(2:.8 ). In the secen’ goterction slro ¢ walectione recorded
tas meximum fruit walight (33.5 g) foliowas Ly mass (36,6 ¢)
and pursline (35,7 ¢} waich were -leo cign:fleantiy different
ircia buik {(20.5 ©). wat 1o the tnidrd ganer-ticn "ursiine
L@i ~t1ion Rad the maximun mean fruit welgiit 50.3 g) foliowed

P N . - 3

L L.t w43.3 Ui osar mars 4309 gl wndon wer: sigti.io ntly
ciifarsnt Jrom owik (30.% o) [Plete~-Il1). The thres methods
of re.zct nF ~ Mgz, Jureline end - . i ffare” elgoiiicantiy
fron sach otasr.
2. Ralative efiicizncy mearured in terms of rocitive sghife
i genetic vorsmatere

The ef ciciancy of selection methnodes wes ales as-essed

in terms of >o:itivae enift in the ganetic narameters of »Hro-

senieg Tobies 4a and 4L).

&) Hariteollity estimeta: 44 genetlc aivancs

1) Froite/ ..t

Heritability value (hz(b,) for fruitg/olant was more
for bulk (D.13) in the third ganeruticn followed by &' (0.,12),
megs ane dursline (0.0 each). The maximum v lve for genatic

2 vanca as mer cent of mesan waz recordes unicer mses gelection
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irn the reconc gensration (198.64). The genestic advence ae
nar cent of mean for »nureline, 5.L and bulk in the third

genarztin ware 152.38, 129,90 and 325,56 resectively,
i1) Loecileg/frulit

The maximum herit-uility was rscorde:c for &1 gele-
ctiong {(0.20) in the t.uird generstion icilowed oy bulk {(0.0%)
and mass (0.08). Ganetic advunce as er csnt of meen wes
aleo high for =1 (2.685) comure to other metnode in the
thiré ganeration, Magg selection 4n the Fir:t generstion and
sureline and bulk in the third generctions rocorded higner
veluas (2,40, 0.26 ent 1,30 resnect:valy) than in otasr

generations,
ili’ Yis A.i':/ yeont

Haritauiifty gstimate was the nighs:t for wreline
galection (D.67) followed kv 57 {D.16) on’ bul¥ {0.71) 4in the
third gonec-tion. Ganetic adtvsner as var_cmnt E mecnh war
more in bulk (14,.28) fcllowed by & 1 (8421) wnd pureline (4,38)
in the tuir. ganeretion. The mass seiqcction had magitive

vsiuge in the third gecer.tion.
iyl oww st et

Harite>di:ity was high for Lulk seisction {(0.26) in
the thigd eaer.t: .o camxred to ot'v v mobadds, foll.owed by
pureline in the sacond and tlidrs gen-r tions {D..3 ané 0.07

ragrectively). SGanetic avanc: &8s “er cant of mesn war the
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high2st in the second generation for all seiecti~n m-th-ée
axcant oulk wiaich had ¢ nagstive we lue. Purzline &eigctiwn
recorded the maximum v- lue (132.48) foliowed by 3.7 124,.75)

an mags (15,02}, In the thir’ genserstion bulk had the maximum
value of ganetic adv nee a5 2er cent of mean (97,61) folilowed

oy dureline -(55.36), mesr (10.61) anc &30 (5,.85).
v) aye to glowsr

Heritabiiity v.luese were higoer in the first ganera-
tion for mess (1.22), sureline (0.:3) and & . (0.27). In the
gacon”s and thigd gzneretioe Mureline and 55D had lower veluas
and mas: had nag.tive v-lues. In the third generation, bulk
had & hiyh r veive (0.43). Genetic afvance as »ar cent of mean
was the hichest in the first generction for all selections
except bulk., Mass gelaction ha” negetive veiue in the sacond
and third gansrationg snd mureiine had ¢ low v-ilue (2,21) in
the second genarstiocn and negatives velue in the thnird generation.
In the case of & 1 it hac low veiues (U,:1 and (.23 ressactively)
in both second an’ thirpd jsenerztions and bulk had nagative
values in the first and tecon’ generctione (-0-85 and ~7.29

recoectively).
vi) laye to fruit set

Heritebliity estimetes for mmss, ureline and &:0° were
hicher in thz sacond generation comnarsd¢ to other genecctizns
an® for bulk it hed & nagutive vaiue in all generctions. Genstice

advance as ver casnt of mean wae 2lzo high in the second



Table 4a. Relative efliclency of ssiscti .n methods in isoroving genetic varsmeters of
Ciffepant churacters

Charecters

Canard-
ticneg

b A e T R T R R MO 7 e b

- S———

Mages galiaction

PMireline seliection

FPruite/nlant

Locules/fruit

Yied/olant

rlint height

pavye ro fiower

UDays to fruit sat

gavs to first Larvest

fruit weight

1
11
i

1x
ILXE

i1
11

Ii
I11

i1
rix

Ii
1Y

I1
It

1
is14

a~

i e B S ——

PCVY (hoa 3oV ey B
218.4% 7.83 -19.49 137.47 ~40 .15
185.4%6 36.02 - .82 39,24 - 5.79
277.99 ~-53.67 30.44 352.5% £2.70

034 0.0% 0.004 N.41 .01
0.41 ~0.11 -3, 02 D.4% -0, 13
D27 0.04 i 304 Ne.43 3.0
0.21 0.0004 ~0.03 0.22 ~0.07
04,09 ~0.0071 ~-DDI2 0.03 -0.004
0.27 -1,03 0.32 0.48 0.66
271.04 ~-15.42 -17.13 3353.02 -35.29
218.95 i0.71 63.23 274.77 130.27
183.02 8.03 20.96 281.85% 43.18
5.17 2.38 1,08 4.68 2,17
0.69 -0.01 0.53 .58 0.11
2.26 -Ded2 «-0.031 2.23 -~ o003
0.83 0.06 ~0.001 1.26 -0,002
44 .47 64 .,.5% 35.14 3¢.47 72.39
1 .82 0.69 el 2.36 .40

45,90 0.6% 2.40 T8.72 4.95%

55.45 11.3¢ 32.57 58.97 867.0%9

12.2% .01 1.26 14,99 2.5¢

28.5v 58.82 84 .70 B4, 85 174 .47

54.4% 110.50 8.:.00 80.5%7 64.82

32.65 81.02 102.6% 103.25 211.48

{Cont .}

~J
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Table 4a. (Contd.)

Charsct~ra

Sengra-~
tions

fruite/plant

Locules/fruit

Yielé/nlant

Plcnt oeight

Payes to flower

pays to fruit st

Taye to firet harvest

fruit weight

I1
IS

I1
111

ii
Iix

11
IiI

111

-

8:1T: salection

Bulk selaction

o -

GLV Y T34 Qv Y Ca
-7.56 191,51 -19.70 3.24 18,36 6.68
3.50 78.00 7.28 ~0.33 8.43 -0.69
33.12 274 .87 68.2% 34.56 266.64 71.18
~0.03 0.45 -0.06 -0.01 0.39 -0.03
~0.01 0.36 ~-0.02 -0.01 0.14 ~0.01
-D,01 Q.18 -C.01 0.001 0.01 0.002
0.001 9.04 0.003 -0.0001 0.01 -0.0002
0.07 0.45 0.15 (.05 0.47 0.11
-31.82 234.63 ~-65.54 26.56 113.9¢9 54.71
7.34 148.82 15.11 -15.82 114.60 -32.59
2.12 197.15 4.37 30.69% 118.22 63,22
1.17 5.25 2.42 ~-0.27 1.868 «0.55
0.08 D.44 0.16 -1.86 11,64 -0.38
0.06 1.7% nN.12 1.04 4.00 2.14
41.31 4:.38 85,10 ~2.45 23.95 -5.0%
0.20 1.50 0.40 -0.31 2.31 ~%.63
-0030 4100‘ -6061 "'4.‘8 2‘.‘3 -9.24
4.98 3.98 6.15 -2.95% 42.81 -6 .07
107.90 108.38 222.27 0.52 1.06 1.0¢
162,71 170.55 3458.54 0.48 2.1 .98
42.37 43.42 8/.28 0.62 2.06 1.28

o——

~2
(S



Table 4bh. Reletive afficlency of selacticn met.acds in imoroving genatic osaremetars of
vegetetive an: economic characters
G Mag=z selection Pureline selecticn
. eng- .
Ch-ricters rations 2 2
Range Mesan h“(db) G (%) Range Mean he () GA (%)
I 15.4 -~ 38.2 26.40 0.02 29.85 17.0 -~ 30.0 23.80 -0.14 -169,09
Pruits/plent I1 8.0 -~ 2:,.6 i8.13 0.11 193,64 1.4 - 10.4 5.7 -0.07 -101.39
131 36.2 ~ 57.6 43.17 0.09 ~114.44 27.6 - 56.4 41.15 0.0%9 1£2.38
I 3.2 hand 4.5 3.9 0-12 20‘1 3-3 - ‘07 3.9 nool 0.23
LOC““ulﬁa‘S/fruit -LI 3.6 - 4&‘ 3.8 *‘0013 -2-77 300 - 309 3.6 “0.03 -O.:?O
Iix 3.4 - 4.2 3.2 0.06 0.92 3.2 - 4.3 3.8 0.01 0,26
I 0.430-1.025 0.77% 0.001 0.05% 0.539-0.959 D.771 -0.15 -8.%8
Yield/plent (kg) 1 0.301-0.686  0.483 -0.01 ~0.21  0.109-0.470  0.187 ~0.06  .2.27
X 50.3 -~ 73.8 64.3 -0.03 -2.40 62.00 - B7.0 4.9 -0.05% -47.14
Plent naigant (cm) 11 54.8 - 82.7 71.3 0.02 15.02 49.0 - 87.5 67.7 0.23 192.48
111 66.9 -~ 86.4 75.7 0.02 10.61 61.9 -~ 92.6 76.6 0.07 56.36
I 58.3 hat 6206 60.3 0022 3.95 5902 - 6‘.2 540‘ 0023 3.53
11X $3.8 - 55.8 54.6 -0.0% -0.39 52.8 - 55.4 $3.97 ~-0.,001 0,01
1 70.0 - 71,21 70.67 0.03 0.0% 70.8 - 72.0 71.48 -0.001 ~0.002
paye to frult set II 55.0 - 69%.0 54.75 6.70 29.69 58.0 -~ 73.0 62.87 .96 118.94
Iil €9.0 - 72.8 71.48 0.18 0.97 B8%.0 ~- 72.0 70 .84 0.08 0.56
Jaye to first harvest II .4 - 95,8 +5.52 0.10 12.27 94.4 -112.% 103.11 0.5% 65.08
111 7.4 -102.6 59,83 i .0004 0.01 94.2 ~101.8 49,12 a.08 2.6}
fruit weiagit (g) i 25.1 - 51.2 3e.6 0.8 301.51 24.0 - 50.0 35.7 Q.99 461,58
111 33.7 - 55.6 43.9 .99 134.53 33.2 ~ 72.2 50.8 0.9 417,29
{Contad,)

ol



Table 4b. {(Contc.)

-

5ul selsction

Geners— Bulk salection

Cmr&ctere t io,’s — R 2 v i o i 22 N+ Attt . W w0 1L tirs e e 2
: Renge Mean H* (b) G () Range Mean h* (k) Qs (%)
I 12.8 - 34.2 21.30 -0.05 -834.13 5.0 - 12.2 e d 0.17 80.57
Pruits/nlant I 6.2 - 1v.2 11.60 0.05 62.77 3.2 - 7.2 4.3 ~-0.04 ~-14.15
11X 37.6 -~ 65.0C 52.53 0.12 123.30 8.2 - 41.83 21.56 C.13 325.56
I 305 - 4.‘ 3.9 -0006 -la“i 301 - 398 3-‘ "0004 —0.35
Locules/fruit II 3.4 - 4.0 3.8 -0.03 ~-0.62 3.0 - 3.4 3.2 -0.05 C.44
III 3.5 - ‘a4 309 0.20 2065 3.0 - 3.5 3-‘ 0009 1030
I 0.3-8-1.125 0.663 -0.03 -1.53 3,131-.0.248 0.21: 0.0 1.03
Yi=1d/plant (kg) II Y.175-0.455 0.303 0.03 0.87 7.082-0.204 6.119 ~0.02 ~-0.19
Iix 1.178-2.472 1.816 0.16 8.21 0.214-1.530 2.764 0.11 l14.28
I 52.86 ~ 62.9 58.0 -0.14 -114.17 42.6 - 62.6 54.4 C.23 10Cc.52
Plant height (om) II 51.3 - 73.4 60.9 0.05 24.7% 52.5 -~ 62.8 58.3 ~0.14 -55.91
I 58.0 had 64.0 61.4 0.22 3-@3 6200 - 63&2 6208 -0'1‘ —Q.%
rays to flower II 50.8 - 52.0 51.4 0.17 0.31 50.4 - %4.4 52.7 0.16 -7.29
Iix 51.4 - 54.0 53.01 2.03 0.23 5.4 -~ 57.0 55.80 0.26 3.:4
I 70.4 - 71.6 71.04 0.12 0.25 70.4 -~ 71,2 70.90 <0.12 -0.36
Days to fruit set II £8.00-71.00 63.73 0.84 133.52 64.0 -~ 6:.0 66.60 ~0.10 -7.59
I 92,0 -107.2 101.6 0.01 0.74 100.4 -106.2 102.60 -0.01 -0.26
Days to first 11 91.0 -100.6 94.87 -0.01 -3.64 102.8 -108.4 105.80 -0,18 ~8.73
harvest 111 3.0 -101.4 36.71 Y430 6.3% 7.4 =100.2 27.80 <0.07 ~-5.04
) ¢ 3C.0 - 65.0 47.3 0.99 470.86 26.8 -~ 33,0 29.8 0.48 3.57
Fruit weigit (g) 11 6.7 - 67.5 35.7 0.92 ¥06.78 24.5 - 30.0 26.5 0.23 3.72
111 37.3 - 62.4 48.3 0.98 180.75% 31.5 - 41.5% 36.5 0.30 3.54

ol
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genarction for mess gelactisn (V9.6%), surelina (11%.:4)
ant® - relecti.n (133.952). The bulk hadé neusativs vealues

in al: the taree saneratione.
vii) T:ays to first hervest

Haritekility velues £Or mass ar! nurcline selection
weras mors in ths second generation (3.10 and® 0.55 re: vectively)
comiared to othar generations., Herit: ility w-lue for & V
selection:s wae higher in third generation (0.37) commured to
othar genasratiosnz. The bulk szelecti ne racoried nag:tive
values in alli ths thres gensratione., Ganetic asivance &z pDer cesnt
of mean wag 2lso higher in the record ganerztion for mase (12,27)
and osuraline (65.08). The meximum v=lue (6,35) was rhown in

the third genercticn for ¢ .I'.
viii) #ruit weight

Higher haritici.ity ectimates were obtialnec for all
methods of seisction in all the thrse ganarations, It was
incongicrtant for bul¥ in zll the three gensrstioneg. Jdenstic
a’v-nee & 2 pr cant of mes«n wat higher in the acond genaration
for =li thae seisction metnodr. 5.7 method recorder the highast
value of genatic advence as >=pr c2nt of meen (506,78) followsd
by muraline (461.53), mass (301.51) encg bulk (3,.72). ~Fureiine
hac tha highest veiue (417.29) followed by masa (184.%3),

S5 (190.7%) «nd bulk (3.54) in the third genpration.



) Reszlired censtic gein

The reasilsed genstic geln uncer meass, sureliine and

551 gelections compared to hulk pooul-tion ware sgtimetod for

Aiffarent chepsctare Yehle 5) .,

1) Fruits/nlint

The reslis~d gaenetic gain for frults/nlant was the

highest for 5:1° selectione (30.9%7) in the thirs generction and

for mése in the firet (18.11) and second (13.28) genersti.ns.

i1) Loculer/fruit

The recilsed genstic g«in unrer <iffarent selection

methods warez at ner in ali the three gaunercticn: excat for

pureline zelecti ng. in the second an’ thirs gsnerztions wure

line selection racoriec lower vaiues thin othsr msthcd: of

eslaction.

131) Yielé/nlant

The reciiser yenietic gein for ylald/o2lant wa: ths

highest for 55 selactions (1.05) in the third gansration and

for masz in the first (0.56) &nd second (0.37) ganarations.

iv) Plart neight

The pdroganies developed througn mureline had higher

viiuer in the figrst en thldrd generationg, Moss selections

ha< higher walue in the sacond generation.



Takrle 5. Realisné genstic g2in under «i1ffer2nat raiection matnosdc in three
congecut ivz generstions
Char:cters Gen. 1 Gan.I;“~_ Gen.IiX
M4 Y, FLD M 1 Wi M i 55D
Fruits/olant 14,11 15.11 13.01 13.28 0.8% 6.75 26.31 12,29 30.97
CD (p L 0005) 7.6‘) 5.90 1]043
Locules/fruit 0.5 0.5% 0.5 0.6 0.4 0.6 0.% 0.4 0.8
Cr: (P = 0,05) 0.18 0.12 J.35
Yiel /ol:nt (Rqg) N.564 3.560 0.452 0.370 ".068 O.154 0,73% 0.752 1.052
i (B o= 731.08) 0.268 N.156 0.460
Plent heicht (cm) . 3 20.% 3.6 13.00 11.8 2.8 10. 90 11.8 9.93
CD (P = 0,05) 11.+43 v o 4 8.72
Lays to flower -2.5 -1.4 ~1.4 -1.2 -1.2 =1.3 ~1.2 -1.83 -2.79
deys to first hiurvest -1,00 .04 ~1.0¢ -13,28 ~2,692 -10.31 2.03 1.32 -1.09
Cu (P = 0.0%) 4.1% 3.42 2.96
Proit weight (g) 5.5  14.6  17.5 10.1 9.2 12.0 7.4  14.3  1:.8
= (P om 0.0%) n,32 0.44 Te 34
Coan., = Geonor tion
M = Haes
PL = Pureline
S5I° = Single seed deccent

94



v) Days to flower

Barliness in flowering wes obrerved for all the
selesction metho’s 4n all the generstionz. In the firrt gene-
r«tion mass selection had tha highest gzin («2,25) ané in thas
thiré generation S50 selections had the hishest guin (-2.79).
In th: sacon’ gensrsgtion there waes no eignificent c¢ifference

among the saelection methods.
vi) Days to fruit set

The realise” gensetic g:uin for nursline =nd 83U sele-
ctions wers negative in the recond an thigd gensratiocns but
mase salection had »nozitivz and negative welues in thaz third

and first genesrations psspectively.

vii) Days to first hervest

85D selections had negative valuer in all the genera~
tions. Maes an’ ureline selecticns had negative =nd noritive

values in the racond an? third generati.ns resrectiv-ly.
viii) Fruit weight

The meximum genetic gain was obsarved ia SiD sele-
ctinns in the fir:st an~ cecond ganervtions., Surasiines had the
highest value in the thiré gznerstion, The vulues for 5. 0

gselections decressed from first to tiipxd gseration.

c¢) Realised neritsbility
The roalisec heritability for wverious charascters under

mass, pureline aénd H5D are ;iven in Table 6.



i) Fruits/plant

Tha maximum reciizsed heritubility was oLt ined under
maes selection in s8ll the thres generztisnsg (0,65, 0.48 and
0.35 reacwctivaly) folloved by pureline (0.32) in the first
genacation amn: 37 in the second (5,14) end thirpd (0,.63)

generations,.
11) loculas/fruit

The meximum re: .lsed heritabliiity was obtsined under
msgs in all generstions (0,65, 0.78 nd 0,65) foliowed by 3sD
in the secont (0.36) an’ tuird (0.30) ge.aerati ns. Pureline
colectl 'ng and Lol Belecticns hao similar veiuss in the first

genar tico.
114) vialé/nlant

Maximum reslisef heritability wae cbrarved unfer mess
eaiection in all genherztivn:s 10.54, 0,35 and 0.,70) followed
by oureline (7.20) in thy first and 357 in the taird (0.47)

ganpreti s,
iv) P.ant hsight

The hizhest v luis wi: racorie’ uner wwreline seisct:i
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In tha first groereticn o undar mess in the cacons and third

genarotivne, wharezs ~.i ha” v.luse lower thern 0.% in all

ganaer-td ne.



Table 6. Raali-ed heritubiilty for various

under

Sigfarant

calaction methods

vagrtative and economic charsctars

Chepe cters Gau.d Gen.I: Gen.I1I
# PL S.L H PL SLD M PL  S&D
Frults/plant 0.65 0.32 0.27 0.48  0.02 0.14 0.95 0.40 .63
Loculas/plent 0.65 0.30 0.30 5,78 D.24  0.36 0.65 0.4 0.30
Yiald/plant 0.54 7425 0.20 0.35 0.03 0.08 Q.70 0.33  0.47
Pisnt height 0.61 N.68  0.12 3.30 3.31  0.0v 0.67 0.3 9.33
Days to flower 9.53 C.14 0.14 0.28 0.12  0.13 0.28 0.18 .27
Days to fruit cet 0,03 ~0.04 =0.01 0.2 0.40 0.20 -0.75 0,02 2.10
Daye to first hervest 0.17 -n.62 0.0 2.30 0.23 0.4 =0.35 =0.11 17409
Fruit weight 1.14 1.1~ 1.41 1.3 D.74 0.7 1.30  1.1% -7

6/,
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v) Tl'ays to flower

The raclised heritability for day: to flower was low
uncder all saiection methods in all the three gesneratiing excent

maeg sealection ((0.58) in the fircrt generction,
vi) Lays tu frult sat

Only & wvery lovw resiissd heritability war recorded

undar tha four mathodr in all the gensr~tione.
vii) Tayr to firct nurvest

Of all the thres gensrstiong, only in ths sacond
nariraticon, th2 reciized napltebility valuas woaps high and
noritive, In the tiuird genearation, mess and ~Mureline had low
snt negotive wvelues. Pooitive but very low vsluas were cbtained

for 3.0 relactiong.
viil) Fruit waight

.1 relections ha® high velues in the second and thirpe
gmnerctione (0,%7 #nd 0.%4 resnectively). Bxcent for mureiine
erlacticng in the cecon generation (N.74), all other seiecti ns

ha* v lues gr-ater than one,

C. Salactim eofficiency 2and raaiice genestic ¢gzin through
troitwise melaction

1. Relutive efficiency messurec in terns of Qer g@
ner £ orm: noe

Tae denaral snsiysis of waricnce 1o icsting the affacts

of itreltwice sslectin on ths morpholocliell an® aconmic



@ o
P

charact -r« &re rasanted in Table 2. There wasg significunt
“ifferece Dgr fe for loculee/fruit in the third generatimnm,
fayvr t< flowsr in the first generation, deys to fruit set in
the sacornd genereticn, days to fir:t harvast in the secon® and
thir’ geawrstions and avarege frult weight in all the tiree
generationg devalonsd through tr.itwise ssiscti ns. Ta2 overcll
wanc darform nes of roa:niar evolva: taprsugh tre itwire

selsotinng arse iven in Table 7.
a8} Locuizg/fruit

celactiong begss On the trait coanincetion ﬁi 2.4 recorced

th= highe-t numoer of locules/frult 4.2).
Py Teys bt flover

selsctinne based on the trult comuineti i ?l 2.3.4
rezultsd in ol ntr witn the shortest numuaer of days to flower
(5% drye), closely foliowed by Tl' No eignitic at cifference
was obrarvec among Ty, Tpo Tye Tyo2e 1oz Tae Toiar Yol

3 net TB

T1.2.3° V1.3.4 c3e4.

¢} tays to fruit esat
s@lections hgsad on the trait comoinaticn T, 3.8

) KT i ’ a 0> s s i 7 o
V.36 59 Ty [ a4 tock the zhortest numoar of A.ye (58 d=ys

aach) in the s~cord senser tin foliowed by T, 3 (61.67 Aays).

€) saye to £first hozvert

The ecriinst o harvast wes roecusdac in tas trsit



Table 7. Msan performence of urogeniss daveloned throujh tr itwise szalection

Fruits/plent Locules/fruit Yialc/plunt Plant heloht
G.I G.11 311X G.X GeIX t3.X1X 3.1 G.II G.IIi GeX G.1IX G.I1IX

—

Tl 28.27 9.73 4%.73 3.6 3.7 3.9 0.4831 0.263 1.584 €5.80 67.20 75.80
Tz 24.60 12.60 £%.60 3.9 3.9 4.0 0.738 0.37M 1.907 63.93 70.10 75.23
T3 19.87 8.60 52.87 3.8 3.5 3.8 0.680 C.2%1 1.857 66.%3 68.10 80.97
T‘ 22.73 10.67 3%.13 3.9 4.0 3.8 0.7%7 0.30° 1.337 63.7 65.20 7T1.23
11.2 26,87 9.93 46.06 3.9 3.5 3.8 0.812 0.270 1.553 63.33 73.7C 66.57
11'3 23.27 17.60 47.20 4,0 3.7 3.8 0.703 - 1.456 64.90 59%9.83 72.70
T1.4 30.00 3.80 43.13 3.6 3.7 3.8 0.358 0.293 1.543 68.37 €9.73 78.07
72.3 29.00 16.20 43.87 3.8 4.0 4.0 0.935 0.446 1.785 67.33 64.23 76.63
T2.4 21.87 11.73 $1.00 4.0 3.6 4.0 0.721 0.298 1.765% ©2.37 69.13 82.57
73.‘ 27.60 10.47 44 .87 3.9 3.8 3.7 0.8l6é 0.307 1.44% 67.33 62.%53 71.00
T1.2.3 22.47 14.00 53.06 3.9 3.6 3.7 0.765 0.362 1.610 63.67 61.87 80.93
11‘3.‘ 21.33 11,23 44.60 3.7 3.9 3.7 0.v13 0.307 1.31% 71.07 73.73 75.70
T2.3.4 17.33 1£.20 51.73 4,2 3.8 4.1 N.%10 0.402 1.620 80.33 £7.30 73.%7
71.2.4 21,27 .53 46.67 3.9 3.6 4.2 U.606 0.241 1.813 66,70 83,83 74.87
71.2.3.4 20.87 10,27 42.67 4.0 3.5 4.0 1. 599 N.35%% 1.589 64.30 68,63 76.70
¢ (P = 0.05) 5.93 6.60 12.17 J.49 0,47 Q.33 0.333 O.18% D.430 12.73 ‘.84 11.2%

(Contc.,)
¢ - Jdenapetion
¥ o}



Table 7. (Contd.)

Day: to flower nays to fruit rcet Dey: to lst nsrvest Fruit weight

G.2X G.I1 G.IiTY F.X 3.11 GeXIIX G.1 GelIl G.IIX G. I G.Il G.IIX

Tl 60.33 51.53 53.07 7453 66.00 73,07 102.53 96.33 +6.27 37.7 34.3 43.3
T2 60.60 51.47 54,00 71,07 6+.00 70.20 105.07 “6.13 v6.27 43.1 42.9 43,0
T3 61.73 51.47 53.47 71.47 63.00 70.60 102.73 9u.27 93,93 49.0 35.4 50.2
T‘ 62.53 51.33 53.67 71.20 63.090 71.006 108.27 94.53 97.87 46.7 32.1 43.1
T1.2 60.73 51.80 54.07 70.93 62.33 71.13 103.13 95.33 100.40 35.4 27.8 42.7
T1.3 61.27 51.00 53.53 70.87 66.67 70 .47 105.07 92.80 +8.40 42.5 30.2 42.8
T1.4 60.40 51.67 54,13 71.33 6..490 71.13 106.00 36.33 100.47 40.6 35.4 43.7
72‘3 60.93 57.27 53.47 70.493 61.67 70.37 103.40 92.93 =3.40 52.2 50.0 85.5
TZ.‘ 61.53 51.33 53.67 70.93 65.33 70.53 108.87 93.07 47.67 48.5 33.6 46.7
Ts.‘ 61.20 51.20 53.93 71.20 62.33 71.00 101.00 98,20 100.00 38.0 40.7 45.3
T1.2.3 62.07 51.33 53.93 71.20 64.33 71.13 105.47 98.80 98.27 39,9 40.2 44.0
T1.3.4 51,27 51.53 54.27 70.80 52.00 70.93 104.73 99.20 95,13 40.4 33.4 42.3
T2.3.‘ 60.47 51.53 53.80 71.07 58.00 70.00 105.67 9%.87 u8.60 39.2 35.7 48,8
T1.2.4 61.93 51.60 54.73 71.47 66.67 71.07 107.67 54,13 98.60 3B.8 37.4 S5€.%
T1.2'3.‘ 58.67 £51.33 54.49 70.80 58.% 70.27 102.2™ 1061.07 99.04 43.4 44.4 55,2

-

¢+ (Pm0.05) 1.44 0.52 1.03 0.63 1.96 0.96 37 4.63 2.39 0.451 0.62 2.28

(3.0

Tee b i S [eR———. o - v— RV
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combination T, 4 &and ’z.: (93 Gays each) which wera on par
with TI, TZ' T‘, Tl.z’ Tl.‘ andc T2'4 in the recond gencretion.
In the third ganerztion 71 anc Tz saiections rasulted in the
gszrilest slant to harvest (96 days) foliowsd by T2.4 {48 deys)

an¢ these warae on par with szlections bassed on T3. T‘. Tl 3¢

Ta.3* T1.2.3° T2.3.4 2™ 13 2.4,

e) Fruit weight

Selections basad on T2‘3 had the maximum fruit weight
in 21l gene:stione (52.4, 50.0 and 5%8.% g resnectiv:ly). The
treitwise selection T, (43,0 g) and T,.4 {44.5 g) in the fipst
generation woet Ty , 4 , 44.4 g) wnc T, (42.% ¢g) in the second
generation en T, , , (56.5 ¢) and Ty.2.3.4 (55.2 ¢g) in the
thiréd generation wazre superior in 2serform.nce. No diffarance
was Oobserve among T2.3' Tl.g.d and T1.2.3.‘ in the taipd

generztion,
2. Interaction effect

an intarection sffect Letween mathods of salsction
and treltwiss selection was evidant for »lant height in the
sacund genercsticn, daye to £lower in the first gsisrction, days
to £ruit get i thae recom and third generstine, cdays to firet
harvest in the sacond gengrution «nd fruit weight in ali the

generztinng (Tebie 8).

a) Plant height
In the second generatio, maximum »nlant haight wes

ovsarved for murel:ne sziaction hased on Tl 3.4 (87.5 cm)



fcoliowelf by mass selaction vases on T].z {(B2.7 cm} en E00

selaction beced on T, (73.4 em). Thes cwaerfest nl-ont: were

1

ouvsurved for T unfder {0 seiectiun (81,3 cwm) followed by

l.2.4
thast unver mezs seicction (54.8 cm). Plante ware raietive.ry

dwarfar under ... Sclactiong.
b) Days to ficwar

In the first genar.tion, mag: selectisn based on T,
arﬁiiz ware tha earlisect tc flowar 58 an~ 58.4 daves reazvactivsly
foliowad by T1.2.3‘4
othar. Puraeline selectl nr vased on T, 2.3.4 YOF2 the sariiest

(82,8 Aays) an’ were on > r with ezch

to fiower (5%.2 < uyg) followed by T, 5 & Ta.3.4 {60 =nd 60.2
fays rasnsectively) an’ tiaese were on nar with sach other. &l

baced on T (88 days), {6r.2 dzys) =né 1 (60.4 days)

1.2 T2.3
ware signiiicsntliy <ifferent from otherc.

1.2.3.4

The selectione based on traits T1 G T2 had the
shortast numier of cays (53.0 -ndé 58.4 re:wctivaly) t: flower
uncer masg comaras to that under murelins wund fol, The trait
comninetion T2_3'4 A13 not : iffer sigpific. ntiy between marss

and wrelins 2n® sureline and .0,
c} Pruit sat

Iu the sescond gancretion mass and carsiine salactions
basec on T3' '14’ T3.4' 11.30" 112.3.‘ anc T10303-4 recorded tm
shorte:t numier ot cdays (58 days each) for fruit set. &ob

selacting bhage On , T and T

T2.3" T1.5.4” T2.3.4° T1.2.4 1.2.3.4
alzo had the game Jurstic: Eor fruit sat. In the thire



generaticn under mass, selections basad ¢on T3 an® Ty

ware the suriisst to fruit set (70 faye »reh) folloved hy

cdeded

T1.3, Tz.z.é and T1.a.4 (71 day~ 2:¢h), which wera on oor with

aucii other. Halections hasac on Tl to:k 6+ dove. folimrrad Ty

Ty Tyand Ty 3 2.3 T3.4° T2...8 ™ Ty 2050

(7. daye a.ch) uncer mureline, T, Tz. T3. T1.3, '1‘2.3. T3.4'

(70 @ ys a-ch), T *

T.3.4 “™ Ty .94

salect: s basad on T2 2.4 were the esaprliast to sst fruit

ware on 2r with esch othespr. Under &1,

(6 days) fulliowed by T,, T, and T , anc these ware on "ur with

2 4

acCh other.

The gedections ised ON ﬁz 4 anr 1 ndar 39 werae

2.3 "
the earrigst (6. and 7" ceys resvectively) which were signi-
fici atay cifiepant from taose uncar nass 8 Muraline selection

met aods.
d) Day: to first harvast

in the sec nd genzration maes sslectione hased Hn Tj 2
*

and Tz.‘ were the gariiaszt tu fipst hervest (86 doye such)
followed by thore Lageld on T, 5 &nd Ty 4 (¢ @uys =sch).
Pureline selecticne harec on T, andt Ty o (24 deys wach) followed
by 1, (v6 duys) «né 1, (27 daye) anc 5 1 gelections based on
12.3 were the sariiest ¢c harvest (8% cdoys) followad Ly tnose
barec on T, , (1 cays) wns Ty.2.3 (v2 Baye) and these wers not
pigniiie ntly cifferent. Selectione based on 11.2. T2.3. T2.4
and 11.2.3 took fewar duys t9 harvest undar .mass ane 5o methods.



Table 8. Mesn pDoridrdence of Hrog-nies devalodad through truitwise salecticn
un zr thre> cslecti .o m2thode

Pruits/nlant
Gan.I Gdan. Il Gen,Ii1

M Bl ol ¥ PL 3 i M Pi. 2T
Tl 33.8 25.2 3.8 14 .4 6.3 8.0 43.2 56.4 37e6
Tz 31.8 18.2 £3.8 i3.2 5.4 19,2 542 55.4 5.2
'1"3 23.8 22.4 12.8 10.8 8.6 6.4 46.6 49.0 63,0
T‘ 2<’.4 23.0 15-8 14.2 3»& 14«8 3602 32-6 48.6
TI 3 17-{) 28-0 24.9 2'1’.6 5-6 17.6 52.2 27.6 61-8
TI 4 33.2 4.4 27.4 17.6 5.2 6.6 44.4 36.0 5.0
T2 3 31.6 21.2 34.2 25,2 10.4 10.0 41.6 34.4 £5.6
?2 4 15.4 2%.6 24 .5 2.8 3.0 9.4 7.6 33.6 61.8
T3 4 30.8 30.0 22.0 15.4 5.8 6.2 4:.4 45.0 43.2
TI 2.3 25.6 25.6 13.2 24.0 1.4 16.6 50.4 43.8 6.0
Tl 3.4 24.2 25.2 14.6 17.2 7.8 156.8 44.4 35.0 41.4
T2 3.4 15.8 17.0 12,2 2C.2 8.4 11,0 3.2 54 .4 47.6
2h1 2 ‘ 24.4 21.0 1’5‘4 IQ.‘ 400 1}.2 ‘3-6 38.0 ‘“’Q‘
11.2.3.4 2(}.8 23.4 Itj.‘ 16‘0 5.0 9.& 5702 25-;.0 43.3
Methods x Traite 16.51 11.44 21.08
Traite unier <ifferent - - -

met 1o0%g

o

{Cont .}
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Locules/frudt
Gen.l Gen,IT Ganl,1:i1

M 12" &0 M Pl LA ¢ M PL S50
Tl 3.2 3.7 3.7 3.8 3.4 3.8 4.2 3.6 4.0
Tz 4.0 3.9 3.2 3.8 3.8 3.9 4.0 3.9 4,0
Ts 3.8 3.7 4.0 3.6 3.4 3.4 3.8 3.7 3.9
T‘ 3.9 3.9 3.8 4.4 3.7 3.3 4.0 3.8 3.8
?1.2 4.0 3.9 3.8 .8 3.0 3.6 3.4 3.9 4.0
T1.3 4.0 4.1 3.0 3.6 3.7 3.8 3.4 3.6 3.5
Tl.& 1.8 3.3 3.6 3.9 3.7 3.7 4,2 3.8 3.4
12‘3 4.2 3.6 3.7 4.0 k PR 4.2 3.9 3.9 4.3
72.‘ 4.0 3.8 4.4 3.7 3.5 3,5 4.0 4.3 3.7
73.4 4.5 3.2 3.6 3.9 3.4 4.0 4a.2 3.2 3.8
7112.3' 3.8 3.9 3.9 3.6 3.0 4.0 4.1 3.4 3.5
11.3.‘ 4.1 4.0 3.5 3.8 3.9 3.5 3.8 3.6 3.7
T2.3.4 4,3 4.0 4.4 3.8 3.6 3.9 4.0 3.8 4.4
T1.2‘4 3.5 4.0 3.8 3.8 3.7 3.4 4.1 4.2 4.3
T1.2.3.4 3.4 4.7 3.9 3.5 3.7 4.0 4.9 4.2 3.8
Ci (P = 0.05)
Methods x Treits 0.86 0.82 7.68
Tralts under <iffersnt - - _
mat hods

{Cont~.)



Table 8. {(Contd.)

Yielé/plant
Gen.I Gan,IX Gen.XI1X

M PL SED M PL SED M PL w01
Ty 0.314 0.959 0.611 0.435 0.174 0.17% 3.597 1.738 l.416
T2 0.893 0.595 n.736 0.491 0.1381 0.441 1.920 1.758 2.042
T3 C.876 0.663 0.501 0.312 D.242 0.20C 1.776 1.85%0 1.944
Ty 0.%81 5.718 D.571 D.457 0.100 0.369 1.368 1.15%6 1.488
TI.Z 0,944 .768 0.724 0.447 C.164 0.3%9 1.360 1.372 1,946
T1.3 Q.478 0.852 0.778 0.934 D.1lo8 D.455 1.252 0.891 2.226
T1.4 1.0258 0.70% 0.844 D.483 0.184 0.207 1.283 1.340 2.002
T2.3 0.564 0.827 1,125 N.688 0.318 0.332 1.433 1,376 2.45%0
T2.4 0.463 0.3235 0.764 0.584 0.980 0.212 1.570 1,254 2.672
TB.‘ 0.89% 0.887 3.671 0.540 0,192 0.183 1.3828 1.336 l.622
T1.2.3 0.958% 0.937 0.398 0.650 0.470 De38% l1.572 1.462 1.796
T1.3.4 0.630 0.763 C.453 D.384 0.274 0.264 1.207 1.546 1.178
72.3.4 2.430 D.53% 3.562 14604 jaldS 2.3%7 1.410 2.048 l1.404
T1.2.4 0,641 N.621 3.55% 3e301 Nel54 0,268 1.576 2.216 1.648
T1.2.3.4 5.653 0. 795 2.650 0.512 Ne257 Ted97 1.760 1.396 l1.608
Co (P wm £,085)
Methods x Traits 0.576 0.223 G750

Trait:s under ~iffarsnt

methods

{Contd.)
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Plant height

a m—— o

A TS s AN A S S IRY rrAOBRE

— 2 e

Gen.l Ganl. 111

] P i b M L oD M PL HHy
1, 72.9 67.9 52.6 7442 43.0 73.4 78.5 71.9 77.0
Tz 65.3 70.1 53.4 7%.5 68.5 66.3 663.7 68.2 82.83
Ta 5-.8 83,2 56.6 70.2 71.0 63.1 86.4 88.4 68,1
T‘ 8:.6 7.7 57.€ 66.1 64.3 65.2 &7, 68.6 77.2
*1.2 73.8 62.0 56.0 82.7 77.6 60.8 68.7 73.4 73.8
71.3 5.6 72.2 62.% 71.4 53.0 $-.1 82.0 61 . 74.2
Tl.‘ 71.% 72.6 61.0 73.5 73.5% 57.1 76.4 77.2 78.6
12_3 65.2 68.5% 63,3 71.8 61.1 5.8 74.0 70.6 80.3
Tg.‘ 56.1 74.8 56.2 67.4 71.9 66.1 78.5 81.6 87.0
T3.4 6:. 1 73.4 57.3 63.7 65.6 53.1 75.3 74.2 63.5
T1.2.3 63.3 67.4 60.3 7403 54.2 57.1 83.0 82.8 77.0
T1.3.4 6f,.2 87.0 5.0 71.6 87.5 62.1 81.0 72.3 73.8
T2.3.4 £0.3 72.1 50.4 74.0 67.3 56.6 6.4 B82.6 69,7
Tl.zga 61.3 83.5 55.3 %4.8 70.4 £1.3 66.8 92.6 65,2
Tl.x.s.c 56.0 83.5 53.4 63.0 78.1 4.8 72.6 B4.~ 72.8
Ch (P = 0,05)
Methods x traite 20.84 14.35 19,48
Traite undar differant - 19.51 -

methods
{Contc,)
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Table B. (Conté.)

Days tc £lowsr

- e [ et S P s S Ao KPR 0 M S-S - T

Gen.l Gen.lI San.lITY

M PL Sai H PL Sk M PL 80T
Ty 58,0 62.2 60.8 £1.0 £1.€ 52.0 £4,.¢ 53.4 1.4
TZ *R.4 61.8 61.6 S51.2 S1.2 2.0 €0 54.0 £3.0
T3 60.0 64.2 £1.0 £1.0 £1.6 £1.€ 3.8 G2.8 3.8
T‘ 60.6 63.0 64.0 £1.8 Eh.8 £1.4 53.8 54.0 £3.2
11.2 61.6 TR 6 .2 £1.6 5.4 Fle.t 54.4 5% o4 £2.2
T1.3 €1.4 én.n 82.4 £ .8 51.2 £1.9 54.2 53.4 £3.0
T1.4 £v.0 61.2 61.0 51.2 %51.%6 £1.6 £54.8 S4.4 £3.2
12'3 61.8 62.6 67 .4 £1.4 53,4 51.0 54.0 54.0 $2.2
12.4 60.8 62.4 61.4 52.0 51.2 £0.3 4.2 53.6 £3.2
13.4 5%.8 60.8 63.0 51.0 51.4 £1.8 54.8 54.0 53.0
T:.z.a 62.6 60.8 62.8 £1l.4 51.4 €1l.2 $4.8 53,6 £3.4
11.3.4 60.6 62.2 61.0 £1.6 51.4 £1.6 54.8 54.0 54.0
T2.3'4 59,0 6N.2 £2.2 €2.0 51.8 0.2 5.2 £3.6 52.6
11.2.4 61.5 64.6 61.6 51.4 52.0 51.4 5%. BFR.2 $3.4
11.2.3.‘ 5¢.8 59,2 53i.0 51.6 £1.4 £1.0 57..8 54.2 53.2
Cl (P m 0.05)
HMethocs x Traits .44 0.90 1.79
Treits unoer diffsrent 2.76 _ _

maet ods

tContrt,.)



Table 8. (Conta.)

o e e o, — - e

Days to frult set

Gen. X Gen, Il Gen.III
M 3 & i M PL 5D M PL & D

T, 7G0.0 71.2 T3 .4 71.0 58.0 6.0 72.4 €:.0 £3.8
Tz 70 .4 71.6 71.6 67.0 71.¢ 6.0 71.4 Mm.2 63,0
T3 71.2 72.0 7.2 58.0 58,0 6 .0 72.4 70.2 6,2
T4 0.4 71.6 71.6 3.0 83,0 6%.0 7.4 72.0 70.6
TI.Z m™m.4 71.2 71.2 71.0 58,0 52,0 72.8 71.4 59,2
T1.3 70.8 70.2 71.6 65,0 73.0 53,0 70.6 70.2 70.6
'!‘3”4 71.2 71.6 71.2 7i.2 58.0 58.0 71.4 71.4 70.6
TZ.: 70.58 71.6 70.4 6%.0 5.3.0 85,0 72.0 70.6 70.0
TZ.‘ 70.0 71.6 71.2 67.0 58.0 71.0 71.4 71.4 68.8
T3.‘ 70.8 72.0 70.8 58.0 53.0 71.0 72.0G 70.6 70.4
T1.2.3 71.2 7i.2 7i.2 6 .0 $8.C 66.0 72.2 71.2 70.0
1’1.3.‘ 7C .4 71.6 704 $5.0 58, 54.0 71.4 71.4 70.0
T2.3-4 70.8 72.0 1544 53.0 58a 58,0 0.6 0.8 68.6
T1.2.4 71.2 72.0 71.2 6.0 73.0 58,7 7C.% 72.0 0.4
71.2.3.‘ T d 70. 71.2 % 3.0 53, Rt I ) 0.4 0.6 6.6
Co (P = 0.98)

Metinods x T its i.19 3.67 1.66
Treits uncer differ=nt _ 3.68 1.7

met nOde

| e e ey e et

- e .t
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Table 8. (Contd.)

Days to first harvest
Gan.l Ganl.II Gen.Iil

" PL S M PL &1 M Ph IS &
Tl lO{}oS 197.2 ‘3”9.3 96-8 5506 }6w6 1’"":.“ 94.2 ‘;“.2
T2 11,0 1i3.4 100.8 S2.0 6 . 3 5.6 100,74 wH.8 3.0
'IL3 1“3.8 1(}3.2 1-’"“6.‘! 9;-8 '*“4.6 "r’:':).‘. lﬂﬁoﬁ ﬁiﬁ. %802
T4 101.2 116.4 107.2 33.0 EL B | 6.6 97.2 5.2 97.2
TI 2 23,83 111.6 23,0 86.0 106 .6 33.4 106G.5 10l1.8 5.6
T1 3 106.0 1806.0 103.6 83,0 e .4 3%.0 N P 101.95 97.0
TZ 3 8.4 114.6 5 Ted 85.6 101.2 89,0 100,50 100.0 95.2
Tz 4 “B.4 116.8 102.4 86.0 104.4 #1.0 37.4 17%0.8 44 . B
T3 4 23,0 107.4 EN 4.8 105.90 74,8 1Gz.6 98.6 Q8.8
Tl 2.3 109,2 106.4 100.8 2.6 112.0 1.8 100 .4 8.2 6ol
Tl 3.4 102.4 1:2.2 39.6 93.8 111.0 83 99,8 100.0 97.6
Tl 2.4 104.4 i12.2 155.8 .4 105.4 5.6 8.8 100.4 2% .8
11.2.3.4 10¢.0 19¢.4 10042 5.6 112.0 95 .6 101.+5 A0 26, 4
Cir (P = 0.05)
Hethods x Traits Fe 31 8,02 4,13
Traite un or “iflersat - 8.23 -

meéthods

Cont,)



Table 8. {(Contd.)

Fruit waiynt

den. X Gan. Il Gen.III
it PL 5.1 M L FON + M PL RER &

Tl 34.7 48.6 30.0 $0.0 26 .0 23.8 4,5 33.2 48.3
Tz 28, 45.% 55%.0 £1.2 37.0 47.5 4.6 50.8 47.9
13 4:.3 35.7 62.0 32.8 46.0 27.5% 50.3 54.8 45.€
54 40.7 54.5 4/.5 i3 36.3 22.7 40.90 4.5 40.3
Tl.z 40.8 2% o 8 47.5 3i.4 25.¢ 27.0 33.7 45.3 4.3
T1.3 33.3 4i7.5 45,7 32.4 5.0 32.7 47.8 43.2 43.3
T1‘4 33.7¢ 3%.3 5de5 33.5 28,8 44.0 35.7 45 .5 49,2
T2.3 33.7 55.0 65.0 42.3 40,5 67.5 5.6 53.0 62.4
TZ.‘ 33.3 63.1 42,2 40.4 31.4 23.6 45,3 46.6 57.3
13" 38.8 34.1 41,1 3.7 50.0 40.0 39.6 43.6 52.8
T1.2.3 42.2 4%.7 32.1 3.7 30.0 54 .0 47.3 42.6 42.0
T1.3.4 8.8 35.6 56.7 25.1 45.0 30.0 37.0 5Q.7 37.3
T2.3.‘ 3.2 4.8 36,2 27.2 33.0 5 .0 33.8 54.2 53.3
TI.Z.& 34.2 44,1 33.0 39.3 45.75 247 5i.0 6.7 43,7
T1‘2‘3.‘ 5.2 45.0 50,0 s, ? 45.3 R 43,7 72.2 4-.6
Cr: (P = N,08)

Met 0drs x Traite {1480 1.07 3.96

Traits un‘er ~“ifferant

metnods 0.87 1,13 4.07
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e) Fruit weight

The =il selections based on T, and T had signifie

3 2.3
c. ntly hicher fruilt waight, folliowed by thore uncder mass and

suraline in tae firct ceve ~tion. In the recond® ganaration,

I zelectione basga” on racorceé the highert fruit weicht

‘2.3

{67.5 g) follow=d by 51.2.3. T2'3.4 andg T Purzline

leée3.4"
solactiong bages un ?3 4 hed the maximum fruit weight (50 g)

ioveé ' a ¢ gl S5 3 i
folioved by 11.2.3.‘ are TS. Mass gelection: basad on 12 had

the maximum fruit weight (51.2 g) folicwed by Ty 8P Ty .

In the third ganarxrcticn, mureline selection bamed on T1 2.3.4

recupce’ the highest fruit weight (72.2 g) followed by T1.2.4

(6‘07 g’ &m q (5!300 g) (Pl&t&-—m). Vn&"’?@l‘ A f. mthbﬁ,

263
selactions barad on T2 3 recordsd the highest fruit weight

(6.4 g) followed by T (57.8 g) anc T (3.3 ). Unfer

2.4 2.3.4

mess selection method, seilacticns bases on T har & fruit

2.3

weight of 55.6 ¢ foilowed by ¥ (51.0 @) <nd T, (50.3 g).

1.2.4 3
Selections Lasad on Tz 3 had significimtiy hicher fruit weight
undler =0 in all the three ganeratione (65.0, 6€7.5 and 62.4 o
regHmactively) compared t< thoee under eithier mass or wureline

in sach generstion,
3. Reclised genetic gain for various traitwise selecti ns

The realisel genetic gain for vairious treitvwize
salections umrier mags, wureline and §5:1 metiod: wnd myp £e
resoonse tO solectione are presentad in Table 9 an 10

ressectivaiy.



a) Pruits/plunt

In the first ge=neretion, the maximum rezlired qgenetic
gain was obtained for msrc selections Laged on T, . (2+,91)

foliowed by ticez based on T, and ¥ Purel:ne seleactions

2.3°

bused on T recorded the maximum gain (21.71) followed by

3.4
12.3 ane Tl.z' Uier & D, selectione baged on T2.3 had the
meximum goin (25.5) followed by T, . on T, In the recond
gensration, m:se selections uased on T, 4 (24.75) hac the maxi-

s z - L i, wys . ) =11
mum wvelue £olloved by “2.3.4 °0¢ T1.2.3 Under surcline

sriacticn the tredit comiip:tion (5.55) was followed by T

a3
& T gela2ctions Lagsd on 12 raccorda’ the maximam

3
anc Tg.3.4°
qauetic gein (14,35) followe® by T1.3 ard T1.2.3’ In the third
geazrition mass sel-ctione based on T2‘4 had tne maximam gain
(35.74) foliowed by ?1‘2.3“ und T2.3.4. Undar surelinz method,
seiecti ne oared on T, (34.54) wa: followed by 12 ane 72.3.‘
and unfer & T galwction T, , o (43.34) way follwad by T,

and '1“103 A IH: T2.4. The 23K za re&sdonce te gelecti.n wag the
highest for the troit comuinztion 12.3 in tha first and gecond

genzrations (20.71 and 11.35 resdectivsly).
b) woculeg/fruit

In the firet generation, under mess m~thod, maximum

genetic guln wes obtained for the treit combiinction T2 3.4

{0.32), followed by T and T Se.zctione bated on

2.3 1.3.4°

'I‘l 2.3.4 uncar cursline mrthod had the maximam wolue (9.6)

followad by 1, 5 8pd Ty . o T, , , @0d T, , ,. Selection based on



(el
~J

'12.4

toliowsd ry '313 undier 5:1'.  In the second generstion relections

anc T, . . recordedé the highe:t genatic gain (1.0 sach)
L L 2

pesed on ’14 {..2) wars folioweé by '1‘2.3. Tl.4 and '1'3.‘ undcer

naEs mathn of seiecticn. The treit combinsticus '1‘2 3 and
T, 3.4 (0.7 zach) wa: follow:d by '1‘2 undar wireline mathod.

Unier S0 methof the tralt combination T, {i1.7) war followed

by S3 40 Tq,2.3°% ¥1,2.3.4° In thz tnird genur.tion, eeslections
wasad on T, ?‘1‘4 ami '1’3.4 had tha maximum genstaic gsin (C.8
sach), followed Ly Ty.2.3 ™ '1"1.2'4 Urar mass matnod of
selection. Undar Hursiine method, selections paged on '12"&3.9)
Soh selections based on

wa: followed by T an® T

1.2.4 1.2.3.4°
T2.3‘4 racorde’ the maximum gednm (1.0), £ollowad by 1‘2.3 and
Ty.:.4+ Selecti.ne based on traeit comoination T, 5 .. 22K g
hed hich resvonre in tne firct and taipd .eneration (0.8 and
O.7 rescactivaly). AlLsc Tz.‘ in tne first cnd third generstiun
0.6 each) arwx ’1‘2 in the gacond anc thipé geueration (0.7 and

0.6 rasosactivaiy) heo higner gar g@ yenetic gain.
¢) Yisld/olunt

The maximum roslised genstic goin waes racorded for
tne troit combinstion T, o (0.714) under mass salection in

tne first generation. The trait comoinstion ¢ under mreline

2.4
selegction 1 itne sacow geaerstion (0,%861) aa? unfer HILD
selaction (1.708) in the tuipd gsnerati n slicited maximum
regonse L. seagctisn. The gy g4 reedons2 to selection wes

high for the trait combination T in the first (0.728) and

2.3
teconc ((.327) genereti-ms.



/) Plint height

Maximum genetic guin was racorced f£or the treit come

hipatdin 1T unc ey curzline sslaction in the firrt and

1.3.4
gagund genarations (32.6 -nd 29.2 rasiectively). In the third
gen rition aleo ‘uraline salection Lased wn T, . , recorded
the meximue wolua (27.38). The 29r se ref:on'2 to saiection

war the: hl hest for T, 3.4 {16,64) in the first aeneration,
] L ]

.

in the sscond ganer-tion (15.40) ané 7T in the thipd

1.2 2.4

a‘}‘?g‘«gr{ftif?n {]7.77) ™

a) Deyr to flowar

The meximum genetic gsin for dzye to fiower wat
o.i. ire. for sslecti ns sased on T; under mass anc T1.2‘3.4
und 2r .. - salection methods («4.5 aach) in thz firet geners-
tion. In the sscend genzration the trait comoination Tl.s
un’Ar Mass oSn T2.4 and 12.3‘4 under =l selections had the
meyimum value («1.9 ezeh). S.4- selectione barad on T, g &nd
T, 4 Tecoried the maximum velue (~3.6 2ach) in the third
goser-tion., Ty Dar 58 venetic gain wees meximum for T,
in the firet ane talréd generstions («4i.47 and =2.73 resiectivaly)
foliovwed by 12'3 in ths rrcond and thirdé generstiong (-1.43

énf =2.33 rasosctively).

£ bayve to frult aat

sedactions bagz2d on 5 under mass in tas firct gene-

retion had the maximum fewsi-at genetic guin (-0.9). in the



49

sacond genaration out of 18 trudt combinati-one, 12 treitwise
selections uncder our=line and seven traitwise selectione under
58 racorded the maximum velue (-8.6 esach). £37 eselections
based on T2.3.4 racordéed the maximum gein (-2.5) in the third
gensration. Higher Dgr ze response war obteinad for 21 («0,37
and =0.03 in the first ané segond generation re: "ectively),
(«0.10 an¢ ~-8.60 in the first «nd second genaration

%1.2.3.4

raedactivaly) and for Tz 3.4 (=2.860 and «1.10 in the sacond and

thixrd generation resoectiv ly).
g) T:ays to harvest

Maximum gain wasg obtained in selectionrs sased on Tz 3
(-5.4) under oD in the first generation. In tha secomd
(=-16.8) under

generztion T {(=19,3) was followsd by T

2.4 2.3

357 ens T (=17.2) under mass selection. In the third gone-

2.3
retion 72.4 under msss (-0.4) and under 5:D (~3.0) had higher
genetic gain. The rasvonse to gelection for 2ll trzitwise
selectiong were Dositive using Nureline method in the first
generation. The 29F e selection reznonse was maximum for
days to first hurvest for selectinne baser on T, in the first
{«0.,07) and thiré (~1.67) genarctions. BSelecticn:e based on
treit combination Tz.‘ had the highast response («12.73) in

the secon’ jenaration.

h) Fruit weight

The magtimum gesnetic gein war realisec from selactions

beged on T under S5 method in the first and cecond

2.3



Table 2.

undar tinrea sal-ctl n methods

Realired genetic gain in progenis=s evelonad tur.wugh tr-itwice sgelacti.n

Fruits/plant
Gen. X Gen. 11 Gen. Il
M PL L 4 PL B M Bl S0 1)

11 25,5 16.91 17.51 “.585 1.8 3.1%8 21.34 34.54 18. 74
Tz «3e31 e 15,51 H,35% 0.53 14.3% 3G.34 33.86 37.34
?3 1%.53% 14,13 4.51 5,95 3.7% i.5 2&.74 27.14 41.34
TQ 21,11 14.71 7.51 ~.35 -1.8% e G 14,34 10.74 26.74
Tl.z L1471 17.7 Tuedld 3.1% D.5% 11.%¢% 24 .34 14.14 32.34
Tl.3 .71 12,7 16.51 24.7% .78 12.7% 3C.34 5.74 39,94
11’4 25,91 1€.1: 13,11 12.7% .38 1.7% 27.54 14.14 37.14
T,.3 23.91 12.91 25.91  23.35 Be5% %.18 1%, 74 12.54 33.74
TZ.‘ 7.11 17.31 16.31 17.35 -1.8% 4.55 35.74 11.74 39,94
Ty.4 22.51 21.71 13.71  14.5% C.95 1.3% 24 .54 23.14 21,34
T1.2.3 27.31 7.3 4,31 12,18 ~3.4¢% 11.7% i .52 21.94 43,34
T1.3.4 15,93 16451 6.31 12.3% 2e3% 5.5 2..54 14,14 17,54
T2.3.‘ 7.51 7.71 in.,91 21.3% 3.55 H.10 31.34 32.%54 25.74
T1.2.4 16,11 2.7 1In.11 SeBL -7, 8% w35 21.74 26,4 26.54
Tl.z.B.é 12.51 15.11 10,11 11.15% D.1% 4.5% 3%.34 7.14 1v.24
cr (P = 0,08)

Methodrs x Troits 16.51 11.44 21.08

(Contd.)
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Table 9. (Contt.)

ocules/frudt
Gen.l Gan.,1Y Gen,Il1

M L SIS M P SINE M PL soP
Tl "042 003 ‘:}.3 0-6 0.2 006 0.8 0.2 0-6
12 0.6 0.5 .. 0.6 0.6 2.7 0.6 0.5 0.6
Ta D.4 8.3 0.6 .4 0.2 0.2 7.4 Da3 N8
'14 0.5 0.5 }04 102 {},5 0.7 ﬂqé @.‘ ‘.4
11 2 4&.6 0.5 ‘3-6 8.6 -9-2 004 G 7.5 006
11 3 0.6 .7 0.6 .4 Q-5 U.8 0 D.2 B.1
Tz 3 0.8 0.2 0.3 .8 0.7 1.0 0.5 3.5 6.9
T2 4 0.6 0.4 1.0 D.5 0.3 D.4 0.6 1 0.3
Ts ‘ 1.1 O-S \"1'02 007 0.2 0.8 0.8 -9.2 G.‘
Tl 2.3 0.4 0.5 0.5 0.4 -0,2 0.2 .7 N 0.1
Tl 3.4 0.7 7.6 0.1 0.6 0.7 0.4 J.4 0.2 1.3
Tz 3.4 Qe Uaw 1.0 0.6 U4 .7 C.6 N.4 1.0
?1 2.4 2.1 0.6 C.4 C.6 0.5 Ged e 7 0.8 D9

: or : W ' i
71‘2‘3.4 3 1.3 o 2.6 6.5 0.8 0.6 0.3 0.4
CRP o= 0,08)

iConta,)



Table . {Conts.)
Yielc/nlant
Gean.l CGon.ll Gen. X1l
M Pia N ) PL SR #h HET
Tl 0.703 (l.748 ta %00 J.310 3.055 G.05¢ L0774 2.652
T2 0.672 .384 N.525 Be3Tz 0.062 0.32:2 0,334 1.278
Ts O.Gﬁs {).458 ﬂ¢29{'3 \)9]43 ‘!3.123 Q.OBI 10086 1.180
T‘ 0.770 e80T 0.360 .338 ~-0.012 N.250 0.392 C.724
Tl 3 D267 0.641 3.567 1.51% D045 N«336 D.127 1.462
Tl 4 G e 814 0.434 3.633 Ve 3BT D . N65 0.08:4 0.576 1.238
T2 3 H.653 7.616 0.%14 0.56% 1414 D.213 7.612 1.6736
Tz 4 D.25%2 0.724 0.553 3.665 0.5861 0.093 0.430 1.708
TS 4 0.679 0.676 0.460 N.421 .01 D064 0.572 T« B5EB
Tl 2.3 D. 748 G.726 0.187 0.531 0.351 D 27D Ta 658 1.032
Tl 3.4 0.41 Na852 N.242 0.265 D.1550 Dald3 D. 72 T84
Tz 3.4 Gedl% Te328 Da351 0,435 N.12¢ N.238 1.284 T
Tl 2.4 2,435 0.415 1,344 14182 (1a335 « 14 1.452 0.8%4
T N.442 484 Qe43 Na333 T.138 Je 178 N.632 0.844
1.2.3-‘
Methods x Troite 0.576 Med%3 1750
wontd.)

01

"y

G



Table 9 (Contéd.)

Pluont height

Gen.l dan. il Gen, I11
M Pl BT M P 1 M Fle Y

T, 18.% 13.5 -1.8 20.9 -3.3 151 13.7 7.1 12.2
T2 13.“; 15.7 -}.c 17.‘ 10‘2 60““ 3;’ 3.4 ‘8.0
13 5.4 23.3 2.2 11,9 12.7 4.2 21.6 23.6 3.3
T‘ 1%.2 25.3 3.2 7.8 6.0 S 3.1 3.8 12.4
Tl 2 19.4 7.6 1.6 2‘.4 1.3’o3 2.5 3.9 8.6 g.o
Tl 3 5.2 ]7-8 8;5 13‘1 ""gos "'302 }702 -2.9 ‘;.4
Tl.l 171 13.2 5.6 20.3 1s.2 -1.2 13.6 12.4 13.8
’Iz 3 lk\08 1‘.1 13.\"& }305 2.8 1.5 14‘2 508 1505
Tz 4 1.7 20.4 1.8 9.1 13.6 7.8 is4.1 ia.0 2.2
'ra 4 1307 2‘-.0 2.3’3 1004 7-5 ~S-2 1(’05 :‘?h‘ ’1.3
Tl 2.3 8.9 13.0 Sed 16.0 -4.1 ~1.2 18,2 18,0 12.2
T1.3.‘ i3.8 32.6 3.6 13.3 2.2 3.8 10,2 7.% S.0
T2 3.4 4.1 17.7 e 15.7 i1.0 ¢.3 3.6 17.3 4.9
TI 2“ 609 2%—‘»1 Q'a‘;é “"3.5 120} "?.G 2-0 27.8 A}.‘
T1.2.3.‘ 106 29-1 ""1-0 ‘-1 1.3.'».8 5-5 7-8 20.1 703
Ci (P = 0.08)

Metrnods x Trelts 20.84 13.35% 1:.48

(Cont.)
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Table 2. (Contd.)

Days to flower

Gen.Il Gan.ll Genrl.1II
M PL S5D M L 55D M PL L v
T! "'4.3 ‘0.6 -2‘0 -]‘7 -1‘1 -0.7 -104 “2.‘ ‘-3-4
Tz -4.‘ —1.0 '.1.2 "1.5 “‘1.5 ‘-0.7 -0.3 —1..8 -2.3
Ts -2‘8 ""1.‘ -1.8 "l-? -1o] '.1.1 .’2‘0 -300 -2.0
T‘ ~2.2 -1.8 +2.8 G P | -1,9 -1.3 -2.0 -1.8 -2.6
Tl 2 -1.2 "20‘ -206 —1.1 -003 -103 "104 "’O.‘ -3.‘
Tl 3 “1.‘ "2.8 -0-‘ *1.9 —1'5 -107 "'106 -20‘ -2.8
Tl ‘ "‘3.8 -1.6 "1.8 -009 -'l .] -1.1 —1.0 -1.‘ —2.6
"2 3 "100 ’2.2 -2.4 -103 "103 "107 "108 -1.8 -—3.‘
!2 ‘ -2.0 —0“ -1.‘ -].5 "'3.5 "’Ica -106 "2.2 ‘206
1‘3 ‘ -3.0 —2-0 4‘002 -107 -1-3 -101 "1053 ‘103 -2.8
¥ * -0.2 -2.0 0 «1.3 -1.3 ~1.5% -1.0 -2.2 -~2.4
1.2.3

Tl 3 ‘ -2-2 -‘006 -1.8 ‘101 "103 "1.1 "'1.0 -1.8 "1.8
Tz 3 ‘ -308 -206 DO.S "‘0-7 "1.1 "'209 ""806 "2&2 -3.2
Tx 2 ‘ -1.2 -002 -1.2 "'1.3 "O-? "'103 “0.2 -006 —2-‘
T1.2.3.‘ ‘-4.0 "'306 ‘-4-8 “l.g '-l.‘ ‘-1.7 0 ‘].6 -2.6
o (P = 0.05)

MME- x 'i;rﬁitﬁ 2.“ G.Qf) 3.,19

{Eonta,)
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Teble 3. (Cont:.)

Days to fruil ret

- o o e — ottt

Gen.l Gan.1I Gen,IIX

M PL S50 M PL CEN & M PL L2801 )
T, -0.9 +9,3 -0.5 +4 .4 -3.6 +2.4 +1.3 -2.1 -<.3
Tz -0.5 +0.7 +0.7 +Q.4 +4 .4 2.4 +0.3 -0.9 -2a1
T3 +743 *1.1 +0.3 -3.6 -3.6 +2.4 +1.3 -0.9 -1.9
Te ~0.5 +0.7 +e7 ~8.6 -3.6 +2.4 -0.7 +0.9 ~0.5
Tl.z -0.5 +0,3 +0.3 +4.4 -8.6 ~3.6 *1.7 +C.3 -1,9
T1.3 -0a1 -D.7 +0.7 t+2.4 +6 .4 -8.6 ~-0.5 +0a1 +0.5
TI.‘ +0.3 +0.7 0.3 +4.6 ~-8.6 ~8.6 +0.3 ~0e3 ~0.5
T2.3 -0.1 +0.7 -0.5 -2.4 -8.6 -7.6 +0.9 ~0.5 -1.1
T2.4 -0.2 +0.7 0.3 +3.4 -8.6 -4 .4 +0.3 +0.3 -2.3
Ta.‘ Dol rlal ~0.1 ~8.6 -8.6 +4.4 +0.9 ~-0.5% -0.7
T1.2.3 +0.3 +0.3 +0.3 +t2.4 -8.6 -0.6 +141 +0.1 -1.1
T1.3.‘ -0.5 +0.7 ~0.5 -8.6 -8.6 -8.6 +*0.3 +0.3 ~1.1
T£.3.4 -0.13 +1.1 -0.5 ~-8.6 ~-B.& -8.G -1.5 ~-0a3 -2.5
T1.2.4 +De3 +1.1 +0.3 2.4 +5 .4 ~-8.6 -0.3 +0.93 -03.7
T1.2‘3.4 ~0.5 -0.1 *0.3 ~-3,6 -8.6 ~8.6 -0.7 ~0.3 -1.5
¢ {0.05)
Met hods x Traits 1,19 3.67 1.66

{Cont<.)
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Table 9. (Contd.)

Doy: to £irst barvest

Gen.l Gan.1X Can.IlI

N PL 57D M PL 2D M PL 30 ol
T, -2.0 +4.6 -2.8 -9.0 -10.2 -9.2 +2.6 ~3.6 ~3.6
T, ~1.6 +10.8 -1.8 -13.8 -9.0 -6.2 +2.2 -2.0 -4.8
T, -3.83 +0.6 +3.6 -6.0 ~7.2 -%.4 +2.8 +0.2 +4 ,0
T, -1.4 *13.8 +4.6 -12.8 -11.4 -3.2 -0.8 +1.4 -0.6
1y.2 -3.8 +9.1 -3.6 -1s.8 +05.8 -12.4 +3.0 +4.0 -0.8
Ty.3 +3.4 +*3.4 1,0 <l1s.8 -11.2 ~1n.8 ~0.6 +3.2 -0.8
Ty.4 “1.4 +9.8 -1.0 =15.4 +1.0 -12.2 +2.8 +1.6 +3.6
T2.3 -4.2 +12.0 ~5.4 ~17.2 -4.6 ~-16.8 +2.2 +2.2 ~2.6
T,.4 -4.2 +14.2 -0.2 ~19.8 -3.6 ~-14.8 ~0.4 3.0 -3.0
Ty.4 -3.6 +4.8 ~5.,2 =11.0 ~0.8 ~11.0 ~4.8 +0.8 +1,0
Ty.2.3 +6.6 +3.8 -1.8 -13.2 +6.2 -14.0 2.6 +0.4 -1.6
Ty.3.4 ~0.2 +9.6 -3.0 =12.0 15,2 -13.0 +2.0 +2.2 -0.2
T, 3.4 -0.8 +10.2 ~Ne2 =1i.4 -1.2 ~5.2 +2.2 +2.6 ~2.4
Ty 2.4 +1.8 -10.2 +3.2 ~10.4 -0.4 -9.2 +1.3 +2.6 -1.2
T.2.3.4 -2.6 +1.8 -0.4 -10.2 +642 ~310.2 +4.1 21,2 ~1.4
Ch (P = 0,08)

HMetiode x Traits 2.31 Beii2 4,13




Table 3. (Cont:.)

N Fruit weight

M L IIIEY ) M Pl S0l M Pl ST
Tl 4o'§ 1808 e-z 23.5 "'2.5 2-3 120(} "’3.3 ]1.8
TZ ~0.% 15.7 25.2 24.7 3.5 21.0 12.1 14,0 11.4
T3 19.5 5.9 2.4 Ge3 19.5 1.0 13.8 18.3 3.1
T4 10,9 22.7 17.7 10.8 9.8 -3.8 3.5 12.0 3.8
TI 2 11,0 0 17.7 4.9 ~1.5 0.5 -2.8 1i.8 2.8
Tl 3 3.5 17.7 16.9 6.3 ~1.5 6.2 5.3 6.7 6.8
Tl 4 4.0 5.5 22.7 7.0 2.3 17.5 -0.8 9.0 12.7
T2 3 3.9 28.2 35.2 1.8 13.5 41.0 i¢.1 21.5 23B.9
TZ 4 3.5 33.3 1:.4 13.9 4.9 2.1 8.8 20.1 21.3
T3 . 9.0 4. 3 11,3 6.2 23.5 13.5 3.1 7.1 16.0
Tl 243 12.4 18,49 2.3 10.2 3.5 27.5% 10.8 6.1 8.5
Tl 3 4 -lqo 5-8 26-9 -1.4 1805 3.5 205 14.2 008
Tz 3.4 6.4 16.0 6.4 0.7 6.5 23.5 2.3 17.7 16.8
TI 2.4 4.4 14.3 B.2 12.8 18.5% 0.2 14.5 33.2 12.2
T1‘2.3.4 53 15.2 202 i0.4 1.8 23.5 7.2 35.7 13.1
Method: x Treite 0.80 1.07 3.96

L0l



Tabla 10. felection rasfoonge por ge in drogenler develo et through teoltwise selaction
in thres conszcutivs gensrations
Fruits/»lsnt Loculas/Eruit Yield/plant Pl:nt height
Gen.I Gen,Ii GCen.IIT Gen.l Can.1I Gen,. ITY Jan. I Gen.IT Gern.IIl Gen.lI Gan.lI Gen.ITT
Tl i9.98 4.83 23.87 0.2 0.5 Je5 G.820 G.144 0.820 11.37 3.9 11,00
Tz 16.31 7.75 33.74 g.% 0.7 0.6 0.527 N.252 1.143 93.850 11.8 10.43
T, 11.%8 3.7% 31.01 G.4 2.3 0.4 0,46 0.132 1.093 1. 21 9.8 16.17
T‘ 1‘-4‘ 5-82 17.27 f).s i:)nﬂ {}.“ n‘.646 G.]m ‘Jo573 1‘.54 609 6.43
Tl 2 18.548 5.08 24.20 0.5 0.3 J.4 2.801 2,151 0.79% 2.50 15.40 1.77
Tl 3 14.58 12.75 25.34 0.6 0.5 0.1 D.432 2.300 D.832 10.47 1.53 7.90
Tl 4 21.71 4.5 26.27 0.2 0.5 C.4 0.647 0.174 0,773 13.94 11,43 13.27
Tz 3 20.71 11.35 22.01 0.4 0.6 N.6 0.7243 G327 0,941 12.90 5.93 11.83
Tz 4 13.548 6.63 2:.14 0.6 0.4 0.6 0.5190 34179 1.901 7.94 10.83 17.77
13 4 19.31 5.62 £3.01 0.5 0.6 0.3 2.608 1,188 0.68% 13.5¢0 4,23 €.20
Tl 2.3 14.18 $.15% 31.20 0.% D.4 0.3 0.%5%4 0V.243 0.846 9. 24 3.57 16,13
T, 3.4 13.04 7.08 13.74 0.5 0.6 3.3 7,402 0.188 N.546 16.64 13.43 10.7°0
T2 3.4 9,04 10.3% 22,87 0.8 Jet 0.7 De29% 0,283 0.856 6.50 DL 8,77
’ -
T, 2.4 12.38 3.68 24.81 Ded D.4 0.8 .35 De122 1.04: 12.27 0.53 10,07
Ty 2.3.4 12.54 5.42 20, 31 3o 0.0 0.6 0.485% D236 e 32% 1c.87 17.33 1:,9n
Cb (P»0,05) $.53 6.60 12.17 D.4% 0.4 0.37 $.333 0.163 0.44 12,93 2. 84 11,28
Ccaonteé,)
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Table 10. (Contd.)

Day: to flower Days to frult set veys to lst harvest Fruit weight

-

Gen.I Gean.1I GCen.III Gen.? Gen.ll den.lll IJern.I Gen.,IY Gen.IIT “en.i GCen.II Gan.YIT

s - -

'y ~2.47 ~1.37 -2.73 -0.37 ~0.80 -1.03 <~0.07 «0.47 =1.67 7.97 7.8 €.8
Pz -2.20 -1.23 ~1.80 +*0.17 +2.40 ~0,90 *2.47 -3.67 -1.53 13.33 16.4 12.%
23 -1.07 -1.23 -2.33 +0.57 ~-3.60 ~-0.50 +0.13 -7.53 +1.13 19.20 8.9 13.7
" -0.27 ~1.37 -2.13 +0.30 -3.60 ~1.10 +5,67 -9.27 +0.07 16.90 $.6 6.6
’1.2 -2.07 -0.30 -1.73 +0.03 -4,27 +0.03 *+0.53 -30.47 +2.60 9.60 1.3 6.2
r1.3 -1.,53 -1.70 -2.27 -D.03 +0.07 -0.63 +2.47 -13.00 +0.60 12. 70 3.7 6.3
rl" -2.40 -1.03 -1.67 +0.43 ~-4.20 +0.03 +3.40 -8.87 +2.67 20.80 8.9 7.2
r2.3 ~1.87 -1.43 -2.33 +0.03 -4.%3 ~0.23 +0.80 -12.87 +0.60 22.40 23.% 22.9
rz“ -1.27 =1.37 -2.13 +0.03 ~1.27 ~0.57 +3.27 -12.73 -0.13 18.70 7.1 10.2
rs.‘ -1.60 «1.50 -1.87 +0.30 -~-4.27 <0.10 -1.80 -7.690 +7.20 8.20 14.4 8.8
f1.2.3 ~7.30 -1.37 -1.87 +0.30 «2.27 +0.03 +2.87 -7.00 +5.47 10.10 13.7 8.%
rl.3.4 ~1.53 ~1.17 «14%3 -0,10 -8.60 -0.17 +2.13 -6.60 +6.33 20.60 6.3 5.8
r2.3.4 ~2.33 -1.17 =2.00 +0.17 -8.60 ~1.10 +3.07 5.93 +5,.80 9.40 10.2 12.3
'1.2.4 -0.87 ~1.10 -1.07 +1.43 +0.,07 «0.03 +5.07 -6.67 +5,80 2.00 10.9 20,0
Ty .2.3.4 ~4.13 -1.37 -1.40 -0.10 -8.6C «0.83 <0.47 -4.73 +6.20 13.60 17.9 8.7
cD (P=0,08) 1.44 0.52 1.03 0.69 1.96 0.9%6 £.37 4.63 2.3% 0.461 .62 2.28

o

6l
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gener tiong (35.2 and 41,0 resnoer ivsly). In the third

nenarction, nursline selections baeged on T end T

1'2'3.‘ 1.2.‘
(36.7 and 33.2 resectivzly) were followed by ©~ ! ealecti-ns
based an Tz 3 {25.9). The ner §@ resronte wa: alsy the

highest for selections dasad on Tz 3 in all the three gene-

rations (22,40, 23.5 and 22.0 resectivziy).
4. Rezlire heritabiiity for different troitwice salections

The realisec haritubility for variou- treitwicse
selactions under maee, sureline and SsD methods and er ge
reciicec heriterxiiity for <iffersnt truitwise selections are

oresantasd in Tablas 11 and 12 reccectiveiy.
a) Frults/nlant

A high resiised heritability wars recordec for rele-
etion:s nare on Tz‘z uncer 830 (0.96) an under mass (0.54)
in thz fir:t generstion. 1In the second vesnarcetion thisz comibi-
nation hac high herit:iility under mase seiection (0.33) and
in tha tiird generstion also it had high heritekility uncep

mass (0.7%) an® under 5D {(0.709).

The reciicec heritability per ge £or traitwise
seiaction: wa: the higheszt for T3 4 in the first and third
gener:tions (0,78 and 0.93 respectively) followad by T4 (0.56

<1 Ja63 resvective.y) and Tz 3 (2.50 and 0,54 resective.y),
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b) Loculse/fruit

In the first genaration ths triitwice seiectim 'rg

unier wr:line end =0 methods (0.83 azch), T under mass

2.3

0.67), T und-p murelina (0.67) and T under mass

2.4 2.3.4
(0.90) hed high heritaebility. In the recon’ generztion slso

T uncaer sur-tinx (1.3), 'Iz 3 under mass (C.67), T undep

i 2.4
purelinz (0,.50) ans T1.2.3.4 under mess (0.86) had high
reaiizad heritepbility. In the t ird geunerztion 'I’z undier & D
(1.7) ers unier oureline methods (0,83), 1‘2.4 under S0 {G.50),
T,,3.4 UNT2r mase {4.60) and Ty.2.3.4 UDSer maes (0.86) recorded
high rec.ired heritebility. The per s@ reaiise” heritchbility
was maximum for the triit combimction '1‘1.2 in all the three

ganerctions (1.0, 0.60 and 0.80 res =ctivaiy).
c) Yield/nlant

» high recliszad heritsbllity was obtaained for 72.3
uncey mess selection in the fiprt and recond genarstions
{7.61 ant 0.53 resnectiv=ly). Selections based on T, 4 2i80
ha® nigh reslise heritebility under mass &¢ well as underp
§ 0 (2,90 and 0,70) in the f£irst generation and unfer mass in
the sacond an. thire geoserctione (0.50 a1 0.83 res wmctively).
In the tnird gener-tiun '14 hac¢ high rssiised heritsbility
uer mees, sureline and 0 pelection metixxis (0.80, 0.61
e 0.60 rews.ectivaly). Tha Jor ge reslised heritability was
high for T, in the firet air’ recond ganerations (Q.80 anc 0,52
regrectively) and '5'3.4 in the first and third gesnerationes (0.88

ond 0,9¢ resnectively).
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é) Plant height

The reaslised heritability was high for zelections

heses on T, unfer mess method in the fir:t gener:tion and

2
undézr D in the third generation (0.%0 :nd 0.61 res ectivaly).

The trait comoinstion T anfeyr mags &#nc 5.1 in the firet

2.3
generation (0.73 and 0.50 resvectivaly) anc thet under mess
in the sa2eoont generation (0.92) and that unier mees an® 5D
{7.27 and 0.56 raszsectivaiy) in the third gezmer«tion hed high
reaiised hzritability. The trait combinction Ta.3* 2K g8
hes hign reailsed herit.bility in the first and third gene-

rations (0.55 and (.51 re: sectively).
e) Tigye te flowar

A Digh resiized heritubllity was obeerves for deye
ts flower £or ta2 trailt comninatiun'rs 4 urnki :r mass in toe
saeon’ <nd talrd ganercetions (0.92 and 0,54 r=28ectivzlyl).

selections ~ase’ on T unler mass (Je.2) in tha firet

£.3.4
generetion, uner > L {(0.32) in the third generation and
T1.2.3.4 WP Or mage (0.55) and 551 (0.47) in thz £irrst gene-

cotion had hlgher heritei ility. The trait comuination Tl 2.3
22r g2 had high reciisad heritability in the first (n.80) and

taird (2,71) genaretions.
£) taye to fruit zse

In the fir:t ge=ner«tion ali traitwice selaections
undear Sifforsat geicsctiun matiod. ha aegetive w.iue: or v=lues

lwer than $.5. In the zacon generatiosn, TA racorded



herit:oility valuas of 0.61 ang 0.56 under mase and "ureline
methods re:»ectivaely. In the third gensreticn slso, all
trcitwise selactions he” weiuss lowsr then 0.5 or negetive
values. Reoil:zs herit.iility pag ze for sll troitwise sele-
ctione wer: either nag:tive or veluets legser than 0.5 in the
girst <nd third genecrctions. In the cocond genarstion the

trzit combinetion 7T 4 Facorve. the maximum wv-liue (0.71)

1.3.

folloved by T «nd 1 {0.70 each) an¢ T (C.87).

2.3.4 }'Q2.3.4 1‘4

g) Days to first harvest

selections based on Tz under mass in the first genere-
tion, under surzline in the second generation spd unfer 5D
in the thiprd gensration recorded reaiired haritaovility wvzlues
of 0.47, 0.54 anc 0.2% r=2:nectivaly. The treit combinstions
Ty, g unier mas: &nd suraline (U.57 ené 0.55 resdectively) in
tha first Qeecetion snd T2.3 unfer mese and H:5D (0,58 an’ (.46
resDactively) in the first gensration, under mas: (0.42) in the
racund genaprstion and under 5.0 (0.22) in the third genercticn
ha highsr herit-bility veiuersr comxred to otnar triitwise
galectione., Certein trcitwise salection: hed nogotive or
velugs fgrecier than 1.0 ia 31l the generations. Thsz J@r e
resli:ec haritebility volues for traitwise selsctions in the
firet an’ third generatione ware nagstive or values iower thsn
recorded

N.%. in the :acond gasneration T‘, T ans T

2.4' 12 1.2
harit-bility vzlues of 0.96, 0.93, 0.79 an' 0.72 rsc ectivsly.



Table 11. Realised® heritébility of warious charcct-rs effected by triitwise
select lons unier three salecticn methods

Fruitsg/plant
Gen.l Gen.11 CGen.IIX
M PL s8% M PL S50 M PL R
Tl 0.66 0.22 0.23 0.25 0.03 0.04 0.55 De.45 420
Tz 0066 0018 0-28 0023 OQQ] 6026 0.35 GOGO nn67
T3 3.21 J.42 1.08 1.23 0.91 c.38 5012 6.57 10.00
14, 1.07 0.50 .26 0.47 (.06 0.34 .73 0.37 5.32
TI 2 0.58 n.32 0.2% 2.08 201 C.21 0.70 2.2% N.58
Tl 3 0.34 .41 T o34 0.8 0.02 0.26 1.20 0.12 .83
TZ 3 0.96 0.27 0.54 0.93 0D.12 0.1 379 0.26 .70
T3 4 1,26 n.77 D45 0.85 0.03 0.08 1.3z 1,22 0.76
Tl 2.3 0.78 0.36 7.10 0.74 -0. 07 0.44 1.10 2.46 e 90
Tl 3.4 2.58 0.35 0.13 0.45 0.086 D12 N .82 0.49 .41
T2 3.4 0.28 0.16 (edl 0,80 QN7 0,13 1.18 0.68 .53
Tl 2.4 3.48 .16 Gel3 N.17 -3.01 d.08 7.6% 0.34 o34
T].2.3°4 0.40 ‘»’.31 (.3.21 0.3"’4 .'0003 Golﬂ 1033 {1015 '\.43
{Conte .}



Table

11.

{ Contd, )

locules/fruit
Czn.lX Gen. Il Can.Xll
" PL e M PL LsD M eL SED
Tl 1.0 N.30 0.30 2.0 2.0 &.0 4.0 2.0 €.0
Tz 1.5 2.83 %.83 1.50 1.0 1.17 1.%0 N.83 1.0
T3 D.21 0.8 .16 N.21 0.05% (05 T.21 0.08 0.13
Tg 1.25 1.2% 1.0 3.0 1.2% 1.7% 1,50 1.0 1.0
Tl 2 2.0 0.83 ie0 2.0 .33 C.87 G 0.83 1.0
Tl 3 0.5% 0.27 6023 .36 D¢l Decld 0 0008 0.0‘
TJ 4 1.33 N.50 ~1.0 2.33 - -d.3 2.67 4.0 L ¥
T2 3 0.67 2.08 0.12 0.67 D.26 0.33 .42 0.19 0,3%
T2 4 1.50 5.67 1.67 1.2% D.80 e 67 1.30 .50 G.80
Ts ‘ 1.1{} 0.15 0.0@ O.?u Un }b olZ"“ 6.8?’ —‘!.06 0012
Tl 2.3 0.36 3.172 D13 0.36 - .08 .31 e 04 O 0.38
Tl 3.4 a.7 Je23 0.04 3.80 J.47 ;.15 3.40 1.08 .12
12 3 4 OQ% ”023 0-3‘32 3.6{5 0.1{: f}oél’ {}-b‘\} 3015 I’n38
Tl 2.4 Ded Ve B0 .40 1.2¢ 5.00 4.0 1.4 T o BO Q.20
{Contd.) —
[



Table 1l1.

{Comte,)

Yicli/olant

A e 0 S A AT Ve A D i R 1 RS . S e

N N oo

Gan,.{ Sen.eds CanJI1X
] Bi. oo 53 M P o ¥ M PL, KRR 3

1 4 A s M1
oW N e

"1.2
1.3
1.4
2.3
2.4
3.4
Y1.2.3
1.3.4
T2.3.4
1.2.4
1.2.3.4

IR I N B~ R R R

3

J.€1
0.4%
4.6%5
1.03
N.55
0.29
“1a 1D
0.61
Deliu
Devi
.73
Je3d=
) e 202
0.34
0.3%

334
.10
Te1%
a4
.15
T.28
Je33
vy |
Oul>
1.03
.31
Jedd
Giedd
n.17
1o A%

N.27
Ned?
0,77
N,4%
NMe 10
1,56
Ted2
3.53
350
.56

D2
N.02
Na31
~NeN1
D.01
.02
Qa024
0.0.
D.23
Ja11

"Gﬁ ‘2.52 015
Gel 9024 o
- o (35

1% '044
£ P ¥ 1. 01

! Y D06

7.15
D.06
D 0u
.l

e
M.l
7.06

e O

Y
Ue20
2.76
Q.33
P £
Ve it
0.33
De27
Del3
leB/

LY 3
Je 18
.28
.37
"«37

Cont:ie)

[
<2



Table 11.

(Contd,)

Plent height

Gen.l Gan.ll Goan.11I
4 i, SUD » Pia SRS M i, R
Tl 1.40 0.50 -0.07 1.57 -0. 34 0.56 1.03 0.26 0.45
Tz .90 .53 ~ 73403 1.12 G.34 0.27 0.2% 0.11 0.61
Tl 2.16 3.79 0.2% 4.76 1.67 n.63 8.54 3.10 Q.43
T‘ 0.57 0.3% D.04 5.29 0.08 0.973 0.12 0.05 0.17
T1.2 1.27 ¢.26 0.05 1.53 0.6% 0.08 0.25 0.22 0,30
T1.3 0.46 0.64 0.31 1.16 -0.1% -0.12 1.50 -0.11 N.34
71.4 0.386 D.48 0.17 1.03 0.40C -0.03 0.63 0.33 0.36
TZ.C 0.73 0.51 0.52 J.92 0.10 0.05 0.97 0.21 N.56
12.4 0.09 0.69 0.06 0.46 0.46 0.26 5.71 0.61 0.07
T3“ 0.67 0.67 N.14 0.51 0.36 ~-5.25 3.51 0.46 N.06
T1.2.3 0.6 0.47 0.21 1.22 ~C.15 -0.04 1.39 0.65 0.44
T1.3.4 0.93 1.18 T.13 0.83 1.06 D.14 1,09 8.27 2,33
12.3.4 -0.25 0.64 0.22 0.95 0.40 2,01 N.22 .64 n.18
11.2‘4 o34 1.07 £.03 ~0.17 0.4% -0.26 0.10 1.03 0.01
11.2.3_‘ 0.0H 1.0% -0.93 Ve dS V.72 0.24 Nad1 0.73 0.28
‘Cont".)
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Table 11. (Contu,)

aye to flower

oo VRN a7 v aa

Gene.x Gente IT CGeoen X1l

e 2 sty e o

M F23 FR ] tle Seeslt ] FEI P

.73 0.05 De15 0.426 6.03 0.0% Ne21 J.18 0.26
0.9%0 3.07 .08 .31 0.12 U a8 tel0 I Del8
1,7¢ I Gela 1.0 0.57 Ja037 1.23 0edn D.13
1.85% 0.15% ~3ed3 O.uig J.16 G.11 1.68 D.15 Call
e 23 Nelo D.17 tadd LA 4 (a0 N.27 N.03 a4
tedD T.28 0.04 D.34 0.15 217 0.2% Nadd Ne28B
0.7% ¢.37 D.43 "e18 0.08 Tyl Do dtt e 10 Gu.18
0.22 Tede leid Ded 0.13 De 17 C.40 0.18 .35
te37 0.03 0 e N4 Jel3 D.1o 0.13 e 30 0.1% %.17
i.60 ~0.15 -1.04 0,94 ~-0.12 -, 10 0.5¢ =0.17 ~0.26
1.2.3 1e04 D.4 0 ‘a7 D.1i3 . 5 e 0.22 a4
«1‘3.4 0.63 .06 O.13 D.31 0.13 SIS} 0,253 S - C.18
3.3.4 Jeu2 2 7 a0 Deil Tell B .14 fadv Te3d

Ne2l Heild ERy I Nedd e (3% Dol ‘a?33 Yo N,18

1.2.4 ‘
- 25 "«5‘. - 47 L8 IS 4 "}¢ 16 - 1 7 »': f}-. ] oy - y
1.2.3.4 €.75 35 0.47 Jes 16 7e26

= w3 W 2
B W N e

1.2
1.3
1.4
2.3
2.4

ERE

IR I
(7Y
.
»

= |

I

{Cont: .}
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Tabla 11l.

{(Contd.)

Dey: to frult set

B ek N e

it

L B B I IS

"2
¥
W b W o

3
N e

*
E

3.
‘1,243
1.3.4
ZLo3.4

W W e e
»

1.2.4

1020346

w2

Gan. Y Gen Il Gan. IXT
M P oW ¥ i4 2 S | PL I
D07 -aiig .03 ~(ledd D50 -laeld "o 12 D14 1413
0.06 -t} g b -0.04 -yl 4 -3e 23 - «lZ -0.03 N.08 (ell
-3.05% -3, 06 -it e 22 1.67 T.44 -ileld - el 3.115 7.10
.19 J.0% B » 1Y 3,51 -~ .56 .16 - 0.13 =0.06 Te03
.06 i {}d -J.02 -t s Tokd S ¥ ~Jedd 0,02 .10

G.01
~0.03
~Ue01

0.0%

Ce2
~2.03
N

:‘;081

1.0

G.U5
-ty 11}
=618
- o4

017
-, 12

.05
-, B
0.0

0.1

0.0%
-0 .04
0.03
-0.02
-0.02
-, 0%
1.3
G.03
~N.02
-0,02

D25
~G.41
0.27
-ile b
1.56
2.27
1,14
1.03
~Hed3

1.03

e B

1.317

3.53

D23

.60

S IREEY 3

Ve 00

Uaol

Y11
.30

03.05 -~ .01
~3.03 J.04
-3.10 .03
~1a03 .02
~N.16 = .08
-~N,12 0,7
-4 3,04

Jelw Gelld

2.03 ~3.35

n.0o8 302

-0.03
G.07
.08
T.12

~N.11
.08

PARAIN |
0.02
. 04
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Table 1}%.

{(Contéd.)

ey: to £ir:st hergvast

Guzn. 1 Gaulll Tan JXIX
M Pl Lrobad M Pl L M i
T] Gods ~-Ce3d (el 1.10 (.69 e63 ~0.32 w25 Ged5
Tz 0.47 RS ) J.11 4,04 .54 Se37 -~ aBd 1,12 0.29%
T3 1,34 -3.04 -Ne22 2.12 Ja43 0.56 -0.%9 ~0.01 ~0eN2
T4 Q.39 -1.0% ~3.36 3.60 0.%0 0.72 0.17 -6,112 "o 0%
Tl.z 0.57 n.%% .22 2a8 -7 .8 3,74 ~0.45 -~ .24 .05
T1.3 ~0.49 ~0.29 -0,0% Z.41 0.96 0,92 0.09 =1.27 .07
Tl.d =0.1%6 -2.0% Tedl 1o79 -0.21 2.60 ~0e33 «D.34 .77
TE.B c.58 -1.03 0.46 Ded2 Ted: 1.44 =330 1,19 Ued2
TZ.( Z.54 -y BY 0.01 2.53 Dedl - 1 N5 =0.18 18
T3.4 1.44 .52 ~0.56 5.91 ! A -l.18 -2.%3 .0 D11
T1.2.3 -1.,04 -i3s33 TelB 2.08 ~3.53 1.20 w(io8l ~3,03 e 14
?}.3.4 -3,04 - e B2 Nadi 2.43 -tel 4 1.1 -Nedl «3.19 Ca0
T2.3.4 D14 =087 .02 o8 8.1 Dedu «.38 ~Ta22 ‘edl
11.2.4 ~Je23 - B Gedd 1.35 .03 3.63 ~J.17 «0.18 N8
T1’2.3.4 0.45 -i3gln 3.3 1.78 -D.53 Q.37 -0.72 «0.10 N.12

{Conte.)

0cl



Table 11. {(Conte.)

Frulit weignt

G&led Unihelill Gen.Ii1
H i I & Fi * M ©g, g
T, 5.44 14.46  0.15 26.11 -1.92 1.77  13.33  2.54 .08
T, 6.15 N.55  0.8R 3.:8 2,12 8,73 1.95  0.4- 0.40
T3 3.20 D45 2.5& 1.03 1.49 0.08 2.26 1.40 0.69
T, 2.06 2.43  1.9% 2.04 1.08 — .42 0.66  1.32 542
T, , 2.39 9 0.62 1.07 ~53.08 0.02  -0.61  0.41 0.34
Ty, .78 1.30  1.42 1.40 -5, 81 V.46 1.18 .49 0.50
1, 4 0.85 .77 7.32 1.49 .74 5.65 0.17  2.90 4.10
1, 4 2.46 2.07  2.59 1.88 8.99 3.01 2,27 7.63 1.90
T..4 .59 1.16 0.68 2.36 3.17 107 1.49 .70 n.74
S 1.27 -1.59  4.04 .87 -8.70 4,32 0.44 -2.63 5.71
1123 1.91 1,17 ©.17 1.57 0,26 2.02 1.65  0.45 .48
T1.3.4 ~7.15 0.43  1.98 -n.21 1.36 .26 3.37 1,04 0.06
T2.3.4 0.4 (L & 0.0% T R 0.30  1.30 1.24
T, L., a.71 1.1 €.31 2.06 14.23 D1t 2.34  125.54 .38
T 934 1.04 Lai2 i.4. 2.04 1.46 1.3 1.4 2.63 0,46




Table 12. Per £@ reculised heritubility of weriour characters effecteé Ly treitwice
selections coneidaring all the celeaction ms=tiiods together

Fruits/ol-nt woulss/frult Yi2l7/plant Plint hoight

Lt 4 AR o o 1N i

Gen.l Gen.li Gen,IlI Gen.l <en.ll AT § 8 4 Cen.I Gin.lI Gen.lil Gen.I JTgr.lIY Ger.XIZ

3 0.31 G.08 0.37 1.54 3.85 3.85 0.32 0.07 0.42 0.51 0.40 0.49
'2 0.33 0.16 0.68 0.%4 0.13 0.13 0.38 0.08 n.38 0.38 n.47 0.42
3 2.66 0.86 7.12 0.13 0.09 0.13 1.36 7.33 3.16 0.21 1.66 2.74
. 0.56 0.22 0.66 1.25 2.00 1.00 0.50 5.17 0.52 0.25 0.12 0.11
1.2 2.37 8.10 0o 1.00 .60 0.80 5.2 2.05 .27 5.38 0.62 0.07
1.3 0.37 .31 7.63 0.2 9.29 3.05 0.27 0.16 n.33 0.47 6.07 .36
1.4 0.42 J.10 0.5 6.67 16.67 1.33 0.45 0.12 56 .48 0.36 n.41
2.3 0.590 0. 23 0.54 N1 0.28 0.28 .38 0.1 0.52 0.55 0.25 n.81
2.4 D.28 0.14 1459 1.13 0.75 1.13 0.17 0.06 0.34 0.30 0.41 0.67
1.4 0.78 0.3 0.93 0.19 0.23 0.12 0.88 0.27 1,99 0.66 2.23 6.30
1.2.3 0.35 0.22 0.77 0.24 0.1% 0.14 0.2% 0.1, 0.45 n.41 n.16 n.M
1.3.4 0422 0.17 7e45 0.24 a2+ 0.14 0.21 5.10 0.29 2.71 n.87 0.47
2.3.4 0.22 0.25% 0.73 0.3% 8.27 0.33 0.18 3.15 7.45 N.27 0.38 n.37
1.2.4 0.21 7406 0.40 0.45 1.08 i.16 P 207 5.61 Vol 0.02 .40
1.2.3.4 0.38 5413 0.4 0430 f.37 0.39 B.25 G.12 .43 Y D.42 .48

{COﬁtf( - )

S 1

[
Ul'



Daye to Llower

Day:

to fruit set

Days to first nervest

fruit weicght

—re—

Gen.I Gen,Il G:n.lIli Seun.d Gin.Jl Gen.lil Gonesd Gon.JI den.III Cen.l Gen.II Gen.IXX
Tl 0.23 .13 0.25 0.92 0.04 0.27 0.01 176 J.13 3.96 9.75 B.80
52 0.15 .12 3.18 -0.01 -.15 0.06 -0.20 .79 De12 .63 0.78 N8B0
73 0.63 .12 N.22 ~.04 Oe24 D.N3 -2.01 Ga.62 0.0 1.78 .83 1.27
T4 0.68 3.43 5.33 -0.03 0.36 0.01 ~3.59 e 26 -0e:1 2.16 0.07 0.08
Tl.z 0.18 1,718 0.1% ~Q.0:52 0.27 -0.002 -0.04 n.78 -.13 0,47 (.06 0.30
T2.3 0.15 1. 20 0.26 0.9002 <=0.01 1,05 -0.25 1.30 -7 .06 1.20 G.04 5.60
T1.4 0.54 0.23 .38 -i14 0% 2«81 -1.004 ~-0.57 1.48 ~-{3.45 41.6 17.8 14.40
T2’3 0.23 G.17 D.24 -4 C.4y D.02 ~1.08 1.26 -0.06 1.85 1.98 1.85%
Tz.4 ¢.11 0.12 (.18 -0 002 (1,08 0.04 -ie24 0.93 0.01 0.8¢ {1e 34 N.49
T3.4 -0.24 0.23 0.28 0.12 ~-1.6% ~-0.04 -0e23 ~1.36 1.29 3.42 6.0 3.57
T1.2.3 0.87 0.16 0.22 -Na02 0.18 ~0.002 -N.29 0.71 ~0.55 Qe 1,22 N.76
T1.3.4 0.19 0.15 1419 0,01 9.7 .01 -0.23 .70 -6.67 1.82 G.61 T.51
T2.3.‘ .29 0.14 0.25 ~-0.01 G.70 0.03 -0.32 D.61 -0,50 0.81 0.88 1.78
Tl.2.4 0.08 0.10 0.1 -~ e 10 -(.01 1002 -D.41 0.54 -0.47 3.07 3.72 5.83
T3.2‘3.4 Q.50 Je17 el .01 .70 -0.07 n.04 - .43 ~53.64 i.206 1.66 0.81

et

oy
{



h) fruit weight

The trzitwise relecti~n Tﬁ uncer T dn the first
in sacond generctism: {0.BE ané 0.73 raz ectively) and that
uncer durxiine in the firet generction (0.%5) had higher
res.leac pneritanility. Similarply 12.3 un er sureline in the
gacon’ sn’ thira gensr-zticn: (0.9%.and 0.63 respectively) and
1,4 unier Jurelins and T io the third genarcticn (0,70 and
0.74 re: ectiv ly) had higher reslized herit-bility.

& high pap ;e reaiised heritability v oObierva for
T2 in the firct, racon ¢ tuipd gensp:tions (¢.63, 3,78
ant N,59 paciectivaly) .nd 'I’2 3.4 in the firrt and second

genaretions (0,31 and 0.9 pesrectivaly).
e &valustinn tor resista.acs to bacterial wilt

The cfats on the ircidence ©f bact ri:l wilt in the
hesa ronulstion s in the advineed’ generzti n: un-2r "{ffsrent

salection method:s e¢re cres2nited in Tabla 13,

~ wilt incidane: of 22.134 was recorded in the base
207ietion. Ghz wilt i1ncicuance reduced rigniiicaatiy in tne
tairy generati-a. Tuls war acnievad turough o © wilen recorded
a Jise@ara incloancs of oniy 9.86%. Th: wilt iucidencer in
suraline an mes. seiactions were 12.13% an 10.934 cas e
ctiveiy. The cate sl 12 icéted that mors slents wiltad in
the a7ult olint -toage then in jJuvenile stage. The wilt incidance

for variour tr.it comibin.tions under «iffer:nt selection mathods



Table 13.

Svaluation for resiztunce to bactapizl wilt in orogezuiers devoloned
through three methods oOf s=laction

s o Total )
Method: of selaction :;gﬁga— number of Plants wilted
»l:nte Juveaile  Adult Total wilt
stage stage ()

X 750 27 66 33 12.40
Mesrs Selection 13 750 15 100 115 1%.33
I1X 750 20 62 a2 14,93
I 7580 33 79 117 15.60
Pure line cselection Ly 750 3 103 106 14.13
111 750 31 60 91 12.13
I 750 46 93 139 13.53
Single seo” descent Iz 750 16 110 126 16.80
Iix 750 14 60 74 @.86
1 ing & 20 26 26 .00
Bulk Ix 100¢ i2 14 26 26.00
I1ii 100 P 14 is 15,00
bage Donulation 2377 171 23¢€ 457 22.13




Table 14. dv:zluation for wilt recistances in progenies developed through
traitwise salections under thrae selection methods

Plants wilted

Total
No.of Mass Pure line Single seed descent

Tralte Genera- plan-

tiong ts Juve- Adult Juve- .dule Juve- Adult Total %
nile stage Total % nile staqe»7°t"l ~ nile stuge
stage stage stage

1 2 3 & 5 6 7 8 9 10 11 12 13 14 15
X 50 5 6 12 2 -] 7 14 5 10 20
Tl I S0 1 5 6 12 - 6 3 12 1 ) 6 12
111 50 - 1 b b 4 3 7 14 1 1 2 4
) ¢ S0 1 2 3 6 - 6 o 12 5 15 20 40
Tz ) §4 %0 2 5 7 14 - 4 4 8 - 9 9 18
I1X 50 - 4 4 8 - 5 5 10 1 1 2 4
1 50 3 2 5 10 12 30 42 34 3 9 12 24
T3 Il s0 2 6 3 16 - 6 6 12 1 6 7 14
I1X 50 1 5 1) 12 1 3 & a8 1 1 2 4
I 50 3 6 9 13 3 3 6 12 4 11 15 30
T4 11 50 i 4 5 10 - 7 7 14 2 5 7 14
111 50 3 3 6 12 2 i 3 Y - 4 4 8
I 50 b 6 7 14 2 2 4 8 1 3 4 8
Tl 2 11 50 3 7 10 20 - 1 11 22 3 8 11 22
I1X 50 - 4 4 8 2 3 5 10 0 0 ¢ ¢

P

<

{Contc. )



Table 14. (Cormt<,)

1 2 3 4 -] 6 7 8 9 10 11 12 13 14

) ¢ 56 2 2 4 3 0 0 0 i - s 3

T, 3 Iz 50 - 6 6 12 1 é 3 6 - 10 19
Iz 5 - U 7 14 3 3 13 - 2 2

I 50 3 2 5 10 2 2 4 8 S 7

T, 4 IX 1 2 5 7 14 - 3 3 & 7 3
11X 5¢ 1 4 5 10 & 4 10 20 1 i 10

I 50 2 4 6 12 4 10 20 4 5 9

Tz 3 I 50 - 8 8 16 1 7 2 16 - 12 12
111 50 1 4 S 10 4 3 7 14 1 3 4

1 50 2 7 9 18 1 5 6 12 P 6

?2 4 11 50 - 12 12 24 - 2 9 13 - 3 3
Iiz 50 1 6 7 14 - 9 9 14 1 3 4

) 8 50 1 4 5 10 1 & 3 é 4 7 11

T3 4 Ir 50 - 5 5 10 - 9 3 18 - 18 15
Iii 50 1 4 5 10 - 3 3 16 - 1: 11

1 56 3 7 14 20 2 1 3 -] 3 2 12

T1.2.3 1I 50 - 5 5 10 - 7 7 14 1 g @
11X 50 2 S 7 14 - - it 0 3 2 S

{Conté.)



11

15

10
14

16
16
19

14
22
16

12
14

14
10
22

12
14
16

12
18

12
16

Table 14. (Conts.)
1 2 3 5 7 8
I 50 6 14 2
Ty.3.4 I 50 7 14 -
11T 50 1 a -
I 50 4 10 2
1, 3.4 I S0 8 16 -
;1 S0 4 3 -
. T -
Ty.2.4 IrY 50 6 20 1
111 50 8 20 3
I 50 3 8 2
I{r SO 5 2 7 14 3 2 10
G. I 100 6 20 26 26
Bulk G. IT 100 12 14 26 26

G.ITI 100 2 14 le 1o




jable 1%5. Performance of LT (0o JddeDelal-lalals? Go)
under multilocctinel trisls

Tdrtrict ::ii:sng.og ziiitg fﬁivfgfi
Trivendrum 137 29 73.8
uilon 36 4 5.0
Kottayam 1% 0 100.0
laukki 50 4] 100.0
#athepamthitta 100 96.0
~lien ey 11 3 12.7
urne <ulam 48 i4 0.9
Trichur 1013 102 39.1
M kighat S0 2 BT
Mz lopour.m 66 < 7.0
Ce licut 10 3 77.0
Cannanore ise 2 98,7
wynac: 30 0 107,0
{av, 85,5%)
*Rarnite e {11HR bongelore) - - 100.0
~ihar (Ronchi) - - 1003.0

*srtificially dnoculatec

()
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£ .r iffer-nt generastione are glvzn in Table 14, The tr:it-
wise ssiecti-ne Tl' Tz. T:.z' T1.4. 12.3, 13‘4. Tl.;.é R
12 3.4 uner mass salection recorred a low wilt incidence
(2-10%) in tha thip” ganerstion., Simileply the troitwicze

i i . ' 5 2 ~ureli
gslecti n 13, id, 11.3.3. T1.2.4 ars T2.3.4 urc2r nureline
0-10%) an Sy Ty0 Tq0 Teo Ty 20 T30 T2o30 12040 T1,23 @™
Tl 1.4 uncer D (0=-10%) had low wilt incidance in the tirvd

genarction,

Tha parformanc: of L3799 ICL 32 deNelelalalaly a)
war further teite througn & multilocati nal trisl Tobie 15).

The mean ionclcence of wilt wes only 10.5%.

I7. Gonatic buseg of rasictance to bacterisl wilt

Ao Inheritancs of resiztance

Numner of nDlente tronsplanted, plet s survived and
wilter in hoth segregating an! non-segregating genarati ns of

L&73 x Purse Ruby crosses are pragsented Ian Tebie 16,

7.2 resguit in icctes that the regist.-nce to vacterial
wilt in LE7> {c inhoritec monogenically andt is controlisd by
a ringle incomplet :ly cominant gene. The gene systam oser:ting

in this line of Lycooepsigen qsculentum has & ‘enety: nce of
72%6. Thers wae & surviv- 1 of 12% of ~lants in Fqe

B. asgroclation of churacters
1. dei colour of fruit

Of tie 20 Monte OLisrved - 17 each un er rsgist nt



Table 1€, Inherit:-nea

of

re:i -t .nos to Locterisl wiit.

——- —

o a——

Gensrations

Numbzx of nDlante
Totol Re: i tent uscatibils

dxect e
rztio asgu-~
ming Xr-
tia i nense-
traage

e i v

T e g A S

*

L2
u\\

v

1 {L& 7$} 50

72 {Pug. &“i‘y’ 50
F 50

¥ 200
“Cl \Fl = kd73) 200

, (F1 a “usc Ruby) 200

36

41
71

s

(43)
(B4)
(12)

14
50
44
159
124
182

(152)
{1ie)
(188)

* Xz - 3084

(¢ = 0.05)
Figurer 1.. «runtiiesss «re 2% - 0v -

Rt o o ssuwaing

Bt i

L ara— e ot

D.3623.04
N,H431.16

Q.06:0,%4

1.34
3.41
3.19

0.3 - 0.2
0.1 -~ 0.0%

0.1 - .08

ertis s Densiranes

of ro

=i ghance

oo

[



Table 17z2. Contingency table for te:ting as-ociation
between fruit gel colour and re:ci.tasnece to

boetarde L wilt

e e

rruit gel colour

vireese reection Total
Grean gal Yellow el

Res 1etant 0 10 i0

susceotible 0 10 10

Total 0 20 20




)
Cas
co

bactariel wilt

s szp s rzaction Locules/fruit Tot-1
<3 >3

Buzecasticle 1 9 10
Total £ is 20
Pl = § § 15 } 10 @ 101 X 1

2 113 14 { 6 !
0 =85 1 131101101 x i

201 0;1.01.5351

(PO = sscuming <3 locules/fruit under susca tibliity es zero)

Pl = 843341424,2 x 1
£270566400
= 0,13%449

PO = R453341424,2 x

1
52254 720000
= 0.0162539

2+ Pl = 0.,1%



{(LET9 WL 32 d=0=1alelalaly 38)) an’ suscemible {(Pusea Ruby)

- all the plante hae ifrults with yeliow gei colour {auie 17aj.
éd. boculss/fruit

Ten plents each under resistunt (LE7% (Cu 32 4-0-1-1-
1-1.19 G=) ) an susceptivie (Pusa Ruby) genotyne:s wers cbssrvaed
for locuias/fruit. Those faoliing under the two grouose, viz..
loculz numkar <3 an’ >3 in the tws varietiss were analyzed for
ite ag:ociation with reristance to Lkecteriel wilt by uring
multinomial orcbabrility te-t (Tabkie 1Th). o srobability of
0.1% w:c foun. for the ags.clation of frower locuiag (£ 3) ner

frult «n raesist.nce to buctarisl wiit.

Ii%. Blechnemicsl baerg of resistcnee

M. Letimation for totel content of (- tomastine, total
phenols, U. .ohencls and Vitamin ¢

1, - Tunatinze content

The - tumatine coutents 40 rout:, stam ant iLeaves
of LET? (CL 32 ¢=lelalalaield G3)) and Pusa Ruoy at five
differsent st.ger aysg nracented in Teble 13, The totel
<= tomatine in LE73 was more then theat in Fusa Rubv at all
gteger. The meximum ccntant wasz: otserved in 15 Guys ol seed-
linge in bots I&TI ¢n  +wusae Ruby Lut dacreere’ in 30 d.ys olg
and then grudus lly incressed. The content in roots of L8879
waes more thsn thet i Pusa Ruby at sll stige:. The rost contant
was meximum in 15 Says old seedlinges wnd aftar & elump, it

a¢-in reacque” the muximum in 45 deys old mlante.



Takle 18,

£ .~ Tometine contant

(~%m) &t “iffer»nt growth stagss

1%th ﬁé:é;j’

r— ~ nmen:

30th “ey 45th day

La 79 E2)

i 7% R L 7 g

Root
Shoot

Totsl

3310.4 3176.6

3456.3 138+=.2

3574.4 1:85.0

M E e b oo 2% S S o

&th Aay

s s e .

75¢h day

s s 2 4

1357.3 634.9 281:.2

137:5.6 a0e . 8 2521.3

1372.4 764.1 2520.6

Tuble l..

1771.2
1652.5
1632.1

e ¢ L g o i

L& 719 ™

1831.9 1235.3

1871,2 1553.1

1437431 1313.8

2091.4 1437.9

221%.9 1955,.1

2174 .4 1793 ,4

@ Ts =

R = Puse Ruby

Tot:l shenoi content (Tannle :cid
crowtn stages

Clt 3260ml=i=l=l=lal: ¢

ey

(pxa) &t dicferamt

3°th Acy 45th d.y

JR—

éhth day

75th fuy

& 79 ¥ w 7 PR 6 73 PR s 7% PR L 73 R

aoot
ook

270.0

i13.0

233.0

74305 6.51,%

e s e e s e e et

.2 422.0

3.0 288.7

t.2 1738, 637.5

51%1.0

34° .2 41,0

1363, 1°21.0

1625, 820,3

o



2. ‘10&'&1 3}3&!101{;

The totzl »henols in the plant war morzs in LE79? at
all stogee excent in 45 d:ys old plents {Table 12). The
contznt in rost wae lower in Ld79 than thet in ~use Ruby at

w1l stuges excent in 60 - aye o0ld nliants,
3. V.. henole

Tha tot«i oiznt content O0f O.i'. phenols was more in
LT3 than in Muse «uby ot <1l stegee. The root content was
swid@ in 15 ond 30 Jduye oa seedling: of LOth varluties, It wes
nigaer 1. Pbe Ruby 1o 45 anu 60 duye Ol plants and lessar
in 7% fcye ol plints ae compared to LE79. Thz shoot conteined

more U, . shenol: thun root: in both the veriasties {Taile 20).
4, Vitamin ¢ content

Tas totul Vitamun © contert irn 7% war lsseer then
Muga Ruby in 15 wod 30 Jays 0l seellings. Ths content was
mors 1n LE79 then 4in Puse Ruby ir 45, 60 an’ 75 daye old
nlants, The Vit-min C contant 4in roots of 1&7Y% war mors than
that in root: of Puss Rubw at all stacer {Table 21).
B. Rzictiva oreporticon anmong chemical constituente in

resi tant ard suscevtible lines

Tihe rsi-tivs oroportion of ol - tomatine, totsl nhenols
C.re ohenole, and Vitamin C in rooti and zhoots of LATY
(CL 326-0-1~1-i-1-1% G.) and Pugs Ruby st five c¢ifferent growth

stages wer~ stuiied (Table 24).



Tal-le 20. GUu.e dherol cort:@nt (Cotsohol cont 2at (naa) at €iffareont
grovti stagae

R —_— . . R o e

45t ., day 60t day Bth Asy

15th Jay 30ta ey

o e it

L 79 PR La 79 ¥R i 79 R Lz 7. #R L 7% R

Root 32.9 32.0 3%2.0 35.0 37.0 55,0 22.7 24.0 38,0 32.0
~hoot 228.% 201.3 245 .5 224.%3 261.5 235.% 227.% 173.5 3le.5 29 .4

Tot 1 163.0 144,93 17%.2 12,0 156.6 B LI 152,06 12500 223.7 215.3

g, PSPPI PR NS

Fable 21. WVitenin C contamt (o) at iffar-nt grovth stagoe

18tn Sy 30t oy 45t Sy &t Sy 75th cay

sy Fa R P R i T v cn # Y g 7. ‘R

N e, Y L o ot A kARl 3 A . P 5 e T AN

QQOt 63.: 470:3 t”-& &fﬂ‘j.” ‘:":'5‘.2 é’ ’n& &“0.’; 61’}02 7‘;-6 4‘% .13
“poot 250 .« 289 .4 3=3.4 454,90 32i.2 TR 2i0. % Yidu 7 k5 R 174 .1

Tot. i 17,7 £°32.7 4 5.7 33%.¢ 233.5 TEH. D léd.6 145,85 232.2 13,0

-1
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1.KX « Tomatine t tot:1l phenols

The ratic of-C- tomatine to tot..i phenoi: in roote
of LE7: wee more than that in Pusa Ruby at asll stages studied,
In the rhoot also the trend wag same =2xce® in 60 and 75 days

olé nlantz where proportion was hiyh in Puss Ruby.
2. X - Tomatine : G...7henols

The ratic of- tumatine/0.0. shenol:s 1o root: of L&79
wae more than that in Puse Ruby at all stagses. In thoost, axcemt
in 60 ceys ol¢ »lints, the trend was same a4t thet in root: of

1&£72,
3.~ Tometine : Vitenmin C

The ratic of< -~ tomsting/Vitemin C wes mors in the
rocte of ILR79 than that in Puss Ruby at sli stages excet in
15 and 785 cdays old nlentr. The ratio in the choot alzo hsd
the same trend excadt in 45 and 75 Asys oic¢ planiz viiere Pusa

Ruby h&d & higher pronortion.
4, Yitzamin € & tot.l1l shenols

The ratio wa: higher in the root: of L57: exce®x in
60 daycs ol” olant:z. In the shoot ths rroportion was higusr

in Pusa Ruby axce t in 45 and 75 days old »lants.

The retio of Vitamin C/0..:.phenole was hiiher in

roote of LE75 st sll staggs, 1In shoots this wrcoorticon was

S dowd t o € eear Mesdiot mecst wrnde S AL mwmS3 PE OB oew amisl cwm b e amdhe e



Table 22. Ralative oroporticn of . iffarent chemic..l constituent: in root
an? shoot at Jdifferent grovth zt.ges.
Ppros - [ - e . e —
Plant - Tometinae 3 Totai phenols - Tomatine @ O.L.ohenols - Tomatine :
nare ratio ratio Vit.< ratio
LE 79 m L T PR & Tu PR
15th day Root 14.1 ¢ 1 10.73 ¢ 1 112.1 = 1 94 .26 : 60.4 1 1 67.15s 1
Shoot 4.47: 1 1.86 ¢ 1 15.12¢ 1 6.% 13.8 ¢ 3 4.8 : 1
30th day Aot 4.8 1 1 2.25 ¢ 1 318.8 1 1 1.9 1 19,8 ¢ } 10.1 ¢ 1
“hoot 1.74: 1 1.16 ¢ 1 5.62: 1 3.58 3.% 21 1.78: 1
45th day Root T.8%: 1} 3.06 3 1 7€6.1%e 1 32.3 48.3 : 1} 36.82: 1
“hoot 2.62¢ 1 1.54 ¢ 1 9.64: 1 7.03 1 7.34:¢ 1 R.44: 1
60thH day Root §.85: 1 4.73 s 1 85.993 1 43.04 : 22.4 1 20.52: 1
Shoot 1.53: 1 2.43 : 1 3.22: 1 8.9% 8,97: 1 8,15 1
75th dzy Root S5.73: 1 3.8 : 1 35,043 1 46,5 @ 26,6 ¢ 1 33.14;: 1
wnoot i.62: 1 .21 ¢ 13 7.002 1 6.53 7.17: 1 11,2 ¢ 1

e T o " VR4 L Iy $i7a

P WV RUPO S

Etl



Table 22. (Contd.]

N R <t e i P e T e % e T, S i AP Doy G 1 S

Lont Wik wmin U Tor A Vide. .8 o, ohenoles Totol ~heoolos 0,0,
F o e "
o ~nEnoisr retic r.tio vhenol: retio
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6. 'ictal Wml!x Qolse wemlﬁ

Thes ratio of totel phenols/C.l:. Dhanols was highsr
in roots of Fusa Ruby than 4n 275 at ali stags: sxcest in
7% deye olé dlent:. In the shoot, thi: retin wae high r in
Pusa Ruby in 15 and 45 duys old »iants. The ratic was higheor
in 30, 60 anc 7% dayes olu »lants of LE7Y,.
Ce nhift in contont of <X~ tometine, totzl phencls, C.U.nhenols

3né Vitumin Coafter srtificlal ingcuiation with

The incresse/decrease in levels of X~ tomctine, totel
phenole, 0.I'. nhenole snd Vitemin C in 60 days old vlante
of L&7% (CL 328«0-1-1i-1-1-19 G) ané¢ Puse Ruby three days anf
geven days after artificisl incculation ars orecanted in Tables

232, 23b, 23c and 234.

1,{- Tomtine

There was an incresse ind- tomatine contant three
deys after srtificial inoculation in both L7y (1878.1 to
7000.6 prm) snd Pusa Ruby (1313.8 to %5696.3 »wm). The root
content war z1l:o more in LET7Y, The cortent =howsd a dacraase
in both the liners aftar savin days compares to tihrea daye
aft:r fnoculation, The contzant wae low in the root: and shoote
of Pusa Ruby (4387.3 =nd 4208.7 ppm) compared t: LB79 (516:.4
anf 5654.9 pom res ectiveliy). Puss Ruby succumed to artificial

inoculation after sevan days.
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2. Tot=z1l ohanole

Total ohenol cuntents ic the roots -nd in whole »lant
af LE79 were low 1329 -n: 677 opm re: @ctivaly) after three
o0 OF drnoeuv.ttion conwiz U uninueulot=d nleont: of 1879
(320 :n 922.0 2w re “setiveiv). Totsl dShenols incressed in
Sue- Ruby 5%, to 3.7 2wl «E£tar taras days of inoculiqtion.
Total shanols in root: of WBTY we: hicghar {(32% »om) than that
of “usa Ruby (379 nm), thres éaye after inoculiation, nut the
contant wars rseasctivaly 430 oom o nfd 8398 oom saven daye atfter

inoculation.

3. 8. . phenois

Thers was incraase in U.D.phanolsin both LET? an
#ara Ruby zfter incculstion. The O.i . oh=2nols in root ant shoot
ot 7Y recorde’ an incresce of 299.,1X and 1iTh and 454,.1% ond
111.64 ressectiveliy three ant seven days after inocuiastion
comnara’ te 207.3n on’ 148.2% end 240.3% amw 424.1% respectively
in Fusa Ruby. The tot i content 4n whoie ol.it wé: more in
Pup Ruby (282.4 pm) cowocred to 7% (202.6 »>om) after seven

deye of inoculstic: wnen Puss Ruby sueccumbasd to wilt.

4, Vitamin C

The totuli Vitcain © 1a Puse Ruby we: mor2 than thet
in LE75% three an s«v=n deys after inosculiti n, Yhe root
contant in LETY war ni-har (521 2nd 723 nom) then thst in Pusa

Ruby {415 .n 604 »om) ot woth the intarvsis,



Table 23a.( -~ Tomstinz content (ppm) in 60 <auys o0ld nlint on artiiiclai inocuiation

BEefore inocuistion Three dayr sfter Heven duys efter inoculati'm
£ 79 Pucs Ruby LE 79 Pusa Ruby & 79 Pusa Ruby
Root 1841.9 1235.3 863G.4 6743.7 516v.4 4387.3
“hoot 1871.2 1553.1 6181.2 5162.6 5654.9 4208.7
Totcl 1873.1 1313.8 7100.6 5696.3 5493.1 4263,2
Teble 23b. Tot 1 nhenol content (uom) in 60 Feyrs olid >lemt on artificial incculetion
Before inoculation Thre: duy. <iter Sev n deys after
inoculaticn inocul-tion
LE 72 Puza Ruby Ls79 Pusa Ruby “8 79 Pura Ruby
Root 3-0.0 258,00 322,00 30%.0° 430.0 338.00
SHuoot 1183.0 63/.00 351.00 871.00 639.% 1543. 090
Totul 22,0 <~11.00 677.20 633,71 626.3 1328.00

—t
N
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Table 2ic. U.ir.ohenol couvtent (pom) in 60 deys old nlamt on erii.iclial Iinoculation
teforz inoculation Threa d.ys aftzr inocu- Seven days aft-r inocu-
lation lation
i 79 Puse Ruby LE T Puza Ruby E 7« Puss Ruby
Root 22.0 23.0 65.8 60.3 99,9 6.7
“hoot 227.5% 173.5 262,2 252.0 254.0 388.8
Total 159.0 125.0 193.4 184.1 202.8 282.4
Table 23d. 9Yitamin C contant (ppm) in 60 deyr ol: nlent on asrtificisl inocuiation
Eefcre inoculstion Threa duye after inccu- teven days after inocu-
lation lation
LS 79 Puse Ruby & 79 Pusa Ruby & 79 Pusz Ruby
Root 84.3 60.2 521.0 415,0 725.0 602.0
s2hoot 210.8 189.7 767.5 1243.0 622.0 1746.5
Total 168, & l48.5 685.0 $67.0 703.0 1365.0

251



D. Shift in relative proportion of «(- tometine, total phenols,
G.l. ghenolr and Vitiomin C in root: an’ shoot:r of 60 days
olé plante of L& 79 (CL 324-0~1-1-l-1-13 Gi}) and Pusa Ruby
after artificiel inoculation (Teble 24).

1. - Tomatine: total henols

The ratio of (.~ tomatine to tot 1 phenols incretsed
in root: and shoots of ::oth L&79 anc Pusa Rubv on artificlal
inoculation. The ratio waes higher in roots and shoots of LE79
then thet in Pusa Ruby, three days and cevan days after

inoculation.

The increase in rotio of . tomstine to tot:l dhenol
in rect: of 1LET79 wee 4.85:31 to 26.3:]1 gn? 4.85:1 to 10.811
ag ageinet 4,793 to 21.8:] and 4.7981 to 4.39:1 in Pus: Ruby

three days «nd seven dayes efter inoculatim respectively.
2. X~ Towmatine: 0.D. shenols

There waes incresee in tiis ratio threo doyes after
inoculati-n in both L&75 snd Puse Ruby #n: decreased in roots
of both lines ceven duye after inoculation, Puca Ruby, wilted
seven duys aftar inoculatiom, hed higher rotio (62.91:1)
compared to uninoculated plants (43.04:1). LE7° which
remaine’ healthy reven days after inoculation heé a lower ratio
in roots (81,721) comxred to Pusa Ruby. LE7Y haé higher retio
(22.311) in the shoots comnered to Pusa Ruby (10.811).
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3.~ Tomatine: Yit-min C

The protic of - tomatine 1o Vitemin ¢ roacordet a
Cacpraase in roots as weli as 1n zhoot:s of bhith LET79 an.: Puse
Ruby tiorae doy: ¢nd peven daye sftar inocu.ztion. The wilted
plants ©f Puss Ruby, s2var &ys after inocuiction, hed hilgher
r-tio in rozty (7.3¢1}) Lut lowsr in shoots (2.4:1) commered

to LB79, (7.13:1 anc 8.21]1 rerdectiveldy).
4, Vitemin Cs Tot. L shanoils

Thi: retio inersczed in root:s ané shoot: of L8879 and
Pugs Ruiby thres days siter incculstion., It decresced in
roots sevan days aftar inoculation., Thers wag slight increase
(0.921 to 131) 1r ghoot: of I&T79 but it showed a decresse
{1,431 to 1.1:1) in echoot: of Puss Ruby eov:an deays after

iROCU-Lr.t‘LI—ﬂ.
5. Vitamin ¢ 6.1., rhanols

Consequant to inoculation, the retio incressed in
roote an: shoot: Of woth LETY anc Pusa Ruby. 1he increiése wacs
more, thres doye zfter inocuiaticn comiered tO sevsn Gays after
inoculation, The wilted »liznts 0f Pusa Ruby had a highar ratio
in roots 18.631) e in 2 oote (4.511) comxred to heclthy

nl.onts of L& 7% (7.3121 snc 2.731 resovectivsiy).

6. Tot:u 1l ohenoig:r Ueve 3heNnOLE

tn artificial inccuiation tnls retio narrowed own

in both root «n: ghoot of LE79 and Puse Ruby, three daye



Teble 24. Relotive oronertiocon oi - ifterant chemical constitusnts in root and rhoot of
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after inoculstion. Tha rstio wa:z: wider in Pus. Ruby comxred
tr L8379 ut thrae and saven days aftsr inocuiation. The wilted
plants of Pusa Ruby had the ratio 12.9:1 in the roots and
3.978) in shoot: compared to heslthy LE79 (4.8:11 and 2.7:1

resoect ively) at the same time.

IV. nrtifictal inoculetion studies with tna2 Vellanikkara
isolate of Pasycomonse golapacearum s£.F. Smith

Tha cate on the reaction of resistent L2739 (CL 324-0-1-
1-1-1-1% G5), surcevtible (Pusa Ruby), &n< susceotibie scicn
(Puee Ruby) grzfted on rzeistant root stock to artificisl
inoculiztio with Vellonikkups i:0lute of Ppqudcmionsg golabecasrun
are presented in Table 25. The suscentibie olants and the
suscetible scion grefted on resist:nt root ctocks wiltaed
within thres weaks of inoccuistion, Tha zurcestille vlunts
wilted mor- (70%) in 14 days time comxred to grafted nlants
{(35%). The resirtznt Hlants rameined resiectant throujhout the
obgervational neriod. New sprouts a»earsd on ths resistsnt

root stock of grafts whoee sclions already wilted and withered off.
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L3 5o lnd TuBi

sactericl wilt c-ured by Hgaudomonas £ol:nacesgum
ce¥, iadtiy Limits tometo custivition v the cagie manid tro ces,
Management of ths H@thogan has Aot Lesn Hregticsite oy
scoagmicailiy facsible. ixistene2 of muny races. Srzspnce of
v:rias viruient isolates within esch race, fluctuaticose in the
level of viruizne= asx & function of ' ocil ten 2r turs, i,
humi :ity ~tc. medae the control of the M»mthogeu, & cuwm ar-ome
affiir. uvolviny bact:rici wilt reziertant line: wits wicer
aha vt ity ind resipucie plint tyne 1 the obviiurs anewer to
tnlr tangle. Mony sources of resistinee toe wilkt crps ra ortoa,
Thore oureat afe geneprally léte to fruiltsat, -asclli-fruited and
low viz:l inu. Tevelooment of esriy, lorne fruitsc  nd hioh
yisi- ivgy tomate lines -uite: for warm humi troier wmi e
on -meoticus ettencyt dn (nzx right directiosn, The adr tive
tyse ¢ wene acti n resorted in wilt rerist.once mancita2r for
aoroerriate selaction gswthod: £or wri t.1 imrrovament., Gr ite
~ire selactl i wouds e more effective in ritustion: whaps
2ttt 'mts 2rc mate Lo avorv. early, lorgs fruits. anc hdgh

yisi iy lines with boartoriel wiit re: s tane-.
Rel tive @€ lcloncy of sei=ctiun methoxie

Th2 selection mathod: massg, rurslins one sliwiie seed

feccent, ware aors affsctive 8K 58 to iasgova fruits/aiont,
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loculas/fruit, yield/plant end fruit weight in «ll the
three coasecutivs generations. Significeant changes were
obsrarved for nluint hei at in the first an: third gensrustions,
dazys to flover in ths fir.t ¢anevztion, day: teo fruitset in
the s=cond an third generations cnt dey: to first harvest

n toe first (nG second g2nerstivn:s uncer there soiszction
methodes. The nich warisllity dresent in ths pere nodalsation
wae utilized to the best advantags ueing the reiection metacds.
In self »clliinate: erops iie tomato, variebility for »lant
characters can be fixed in onez cyciz of selszction, srovided
no further gane segrogetion tikes slace (Cheu hery, 1963).
The 2fficecy of sclection methods liks wacy un ey ud itive
ant domin:nce varisnce (Singh and Singh. 1376), »ureline under
perticl cominc nce (Hill, 1%72) and 5:7 under s=vzzr¢ i chara-
ctars with ~iffarent heritebility viiues were unter - imultaneocus

celaction (Cuszll an Tigechellear, 13975) ware zlresx’y revorted.
Inprovement ir fruitsg/olsnt

1" metho’ of nelection resulted in rogenies with
meximum fruite/nl:-nt (52.53) follouwed by mase relaction (43.17)
in the thiré genecration. The selection met 106y massz, Mire.ine
=nt Bl were ecueliy 2ffective In the first generction «L1lio,
~ low herit bility :n? a high genetic gsin were racorded for
maes, nuraline and 5.1 relections. » higher rezliiced herita-

biiity for mee~ and hirher pealised jenetic g in for o

celection: were observad. Celine (1581) revorted iLnit ‘rogesnies
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feveloaad through maers selection ware -unecior te bulkso
roganies £oc fruits/olent. In the osrasent (tu 'y voormioaction
has maximum fruit: /ol nt fellowss oy megs selaction in te
thir? ganar-t:n, Tigehezllaar zno Cssall (-72) rugeestod

mathe to Lastovs frults/ni-nt.
Taarovament in loculas/fruit

At mers salaction: hed tae Dionast Locuiess
fruit (3.7 =ach) in the third gouecsztion foiiows: 1V suraiine
seblaction (3.3). The turee matnodr wars guusliy 2£ffactive
in tne fipct o s@conn Qenerction:s. dich re tirec narite-
B lite sped Mich resilzad genatle gein wuve recorded £or mass
gplaciad ndrogonler. Low resilsed neritabpiiity .nd nigh
re:licad genatic goin ware recupdes in | D wpnd wrsiins
sxia0t1ons. Hob herpsteobaitty o hivk genetle ¢dvunce woare
ravortad for locuies/fruit (Nensur: et gl., 197c). Celine
{1-41) rero-ted tiwt calection resnonr. throuch mess reloction
wis 20 itive for tocules/frult in tometo. Va2 reclired

[

cenatio geine okt ine through moss, .. 0 and Mreiise omiect
merthod: ¢iF net  1ffarp ~ignificent.y from ool other in the

cmraeant etudy.
Insrovament in viel /olint

Ciogalections hed meximum yiodo /0l led2 Wil
foliowed by nursiine selectisns {(1.52 Ry «nd mess seiazctions

(1.4% kg} in tne talrd gensretion. Hesilser horitability wee



high for mas. selectione followed by : . selectione wharesas
re-lire’ genatic ¢guin was the highest for . o relzction:z
foliowa® by ~ureline o mass selecti.ac. Trinklein (7:75}
reorte” thet ad itive gene action 1. involved in the ivheri-
tanez of totei yield. dJziine (1-81) obrerves that roucnies
Aaveloses through mass selzetion: were sunerior for tot. L
fruit waight/lcnt como:re to bulks. Nendourl gt gl. (1977)
ranorted high heritzbiiity and hialh exectsz” ganatic v nee
for yield/plent. .. hich heritability sr cclsted it low

2y szt e’ uenetic afvance war outervad in “ureiine =eleoctions
in the ressnt sta y. It in j1catay tiwt high redilse hHoritee

bitity wes not Llweyr ctsoCicted with hioh resliisec ounetic wuin.

Im srovement in i.nt hei ht

Paretine salectioeng had the maximum Hliat heicht in
fipst +n third generitiong (74.9 :nd 76,6 cm res sectiveiy)
follows: by mrs ssloctions (64.3 ané 75.7 resnectively). .ob
rglepction: ware the dmwarfest in all th: tihree ganer-tious.
Res lised neritebility was high for mirgiine selsctions in
firet ganoruticn (2 50.) ant resllses gznotic g-in wae nlgh
for mreline = :lesction: in the first o thige generastions «nd
low £or ol o Haoiire naritabllity ane reclicre osnetie ¢éin
wars lov for ¢ relactione., Hendpuri gt gi. (1°77) rejortaé
hWich heritins: Lity for plent Leijnt. lngh oan oingh (3987
indigated Npxonierence Of ad itive gene ection For sient

haicat. Celiae (1931) obtoined & »woltive gslaction ras onosg



for slant height through bulk seiectiovn. - Loy lemgivtuhni.oty
an high exsacte ganetic acv.ice were racorce: for bul.
s2lactions in thz third gsnerations., - 7 selectl nr were
Awspfar to mess, curaling one bulk seizctions.  Hew osuri gt ol.

E

{1 78) resxortad . neguetivs arsocizticn of slont nei it with

viedd in tometo. vsiectims through ov, Zg Eacto. haed mzximum

vield/nlant comxured to other selaction mat.ods,.

Imorovstent in duys to filovar

Daye to flower wa: the lowest for .- 1 calactione in
tha thipd cener.tion (83 duye) follows by swreidne (53,797
feyr) :nd mas: (54,6 deys) selectionr. They wasre sigrdilcantiy
cdiffarznt from buiks (5%.8 caye). In the first generation mass
and So7 gpelactione har toe lowest Fdaye to Elower (80,3 end’
6l.4 deyr re: ectively) o7 were significentiy <~ifizcsut from
mireiine sn buik zelecticns. LoOw heritubiiity aend low genstic
srvence indice e’ that fuyr t. £lowsr wer confitioned procse
minently by non-adci ive genz asction a:s re woried 'y sde 1 ond
singn (1978). Re: licacd jenetic veln wss more for mass eaiections
in the fipst genaeretico and £op S50 in thipd gane- tiorn. This

ivad

[

ine cuted thet varlebiiity for daye to fiower couls ko
in one cyels of salecti v unier mass walle . ralsctione agedec
stili mors numiaye of cyclec.

Imorovewsnt in Jayes to fruitset

&1 selecticons wers the sariiest to et fruit in the
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third gsner-tion (64,7 days) wolch wes rignificimily Fiffer nt
from otaer selections, Mas: 8nd Jureline sele tions wer= on
mar with esch oth r. Heritesbility snd axpected genstic advance
&s well as realised heritsapiiity ¢nd realised genetic guin were
low for day: to £ruitset under &ll selecticn mothode. The geno-
tynic coefticient of w.ristion wae high for =il esalesctions
foliowad py ureline anc mégs selectivns in the second gensra-
tion, 4 hi h geov aBrocicted witin high heritab: city resulting
in high genetic advance was rpenorted for cayrs to fruitsst in
tomsto (Nanoouri gt il., 1976). Celine (1381) found oHrogenies
cavelose” thneough muraling selectione wers £ wrior to kulking
£or dayes t fruit:et. In the orexaent stwly &, eelsctions ware
g0 @rior to mess, ureline and bulke, but wita: 8 low reiiiges

haritchiilty ond realise genstic gain,

Imorovement in days to harvest

Tha 1 an’ mers eeleactiuns in ths: first genspation

{174 dsys eesch), -»7 g2lections in th: secon’ snerztion (L%
duyr) ané third geonarsti oo (56,7 days) took the lowest number
of deye to firct harvest. Heritedility and ex ected genetic
guin were low for 2li selections exespt - . salections wiiich
he: hiun gsmetic gain in the thire gsneretion. 1 selactizns
aleo had hi,u resiissc saritabllity in the socond genaration.
Mes: selectione had tiwe highest reeilser genstic goein in the
secon gyansration., Celine (1:81) revortad that mess selection

wen casarior ¢+ poiuce deye to £irst hervest an realiicad
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cecond generstiocn: (17.%5 and 12.0 respectivaly) and pureline
galecticne in the thipd generation (14.3) followad by &1
{(11.8) <nd mue: relesction: (7.4). T.s=re wo:s 8 gricdational
facrease in realicec. ganetic guoln under »:-1 metinod from first
to taipd genepreti ne. rivestave ong Sechan (1:73) resorted

& hiyh heritebiiity =n¢ sxrtected genetic advancs for fruit
weight in tomete. Celine (1431) renorte: thet Mureline gale-
cticnrs ha® more vercentags of large fruited piintz. 1In the
pras~nt studfy significent improvenent in fruit wei ;ht wee
obtained tarou b - <nd pureline selecticne. Janorie 119576€)
corral<ted locudass nuabeyp with fruit veight. Thers war signi-
fic:nt improvement in loculeg/fruit under .. and odurel ne
galiection methods. Mitel and Singh (1978) reported that
aficitive gene acticn was orecominantly involved in fruit weight

“an’ loculeg/fruit (Nandonuri gt al., 1397¢).

Improvement through traitwire salection

Thasre w8z gilgniiicunt lmprovement i iocuiez/fruir,
d:ye to flovzr, deye te frultsst aud days to herve. t and fruit

wel bt tarouun tr itwisze szslacti n,

selecti-nz bas-d on trsit combination fruite/plant,
ylald/plant an” nlant haight had more locules/iruit (4.2) in
thive gener.tion., elections Leesed on one narticular ehepactar
wil, affect cienges in associate: carpectzrz &g indlcct 4

by the rssuit.



~glactions based on truit combination frult:/siont,
vield/plont, loculesg/fruit and »lint heicht hed the lowest
fdays to flower in the Eirst generati n (53,67 deye). Thic was
followed by selecricns bared on fruits/plant (64,3 Foyej.,
Selections kwirad on thes tr: it conbdnctivns fruits/ploat, locuies/
fruit ond plont height «n yield/plant, locules/fruit con »lsat
haiyht took the lowest numier of duye (58 fuy: auch) foliower
by the trsit comiinition yield/plent ¢nd locules/fruit (61.67
cays) for fruit ret ia the racond gesneration., SHelection: in
tae sgcond ganscotion, bisad on fruits/nlant an locuie: /fruit
wer: tie £irst €O hervest (22,80 Suye).  Ia tho thipd Cenere-
tion selecticn: bosac on frults/2lomt and yieid/ i ot wels t e
earliest to fipst nervest (56.27 dcys e.ch) Eoliowe’ hy sele-
ctionr buse on tr-it comcdnation yilelo/wi-nt «n  viont haionmt
{97.67 raye). The results in icite thet feiecticn sy on
#iffaprent wroructive chwrecters zlong with saviinss 1o flowsp
gne te higvest v ald shner«te wogenle: esriv 2o floer one
e rly to harvest, 1o/ sur: gl gi.e (1374) foun o signziicort
nadetive gorrelatic: of fruits/nlont Q:te Ddhont asioat on
mn-gionilicant azostive se cclat on »oth days to meture, ltay:
to matur» Wi’ & necligivie tlrect effzct ¢ welkl ar ini.act

aftact on rioll,

Maximum imorovem:at in fruit veight wer rocoxrd e’ inp
selection:r ware o2 trzit comoination yioe /olont sn Loou o5/

fruit 1o oli the thres geleations (52.4, BL0.0 wm 5.5 ¢
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respectively) (Plate-V and VI). SHelections based on yield/
nlant and® locules/fruit woulsd seem to effect improvement in
fruit weight. Locules/fruit was significantly correlat-d

with fruit wei ht (Janoris, 19786).

o~ignificint differences were obierved for verious
trzite/treit combinations among selection msthode for plant
hei ht, days to flower., dayr to frultszet, dayes to first harvest
#nd fruit weight. The mazs selections based on fruits/plant
an¢ yleld/plant warz the asarliest to flower (58.0 zné 58.4
days respectivaly) in the first generation. 8Single seed
descent selecticns baees on yield/plant, loculas/fruit and
plant height were the earliest to set fruit:s (68.6 deys) in
th= thipéd generstion. Mass selections lasged on fruits/plant
and yiald/:lant ¢n yield/nlant anéd nlant neight were thae
earliogt tn First harvest (86 days sach) in the second gsnera-
tion fellowad by 531" salections based on yield/nlant and
locules/fruit, yield/plaint :nd plant heijht «nd fruit/plant,
yisld/plant an~ locules/fruit. Fruit weight we signific ntly
imorove® by i1 metho® of zalection hase’ on viald/nlam and
loculer/fruit in the firet, second and thipd Jenerstions
(60.5, 67.%5 an® 62.4 g reso actively) (Plate-VII an’ VIII).
5ingh en” 3ingh (1276) onined that maes selection culé be
uzet to exnioit noth ad itive and cominznt viri: nces.
Tigchallazar «nv Casali (.372) esuggestec 5:7 matnod wa: affo-

ctiv: when zevaer.l chsracters with diffesrent neritepility
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valua: ware under iumiltonecus selisction., In ¢ha perent
:tuwies'@ari:ﬁeﬁz to filow - o to hiervest ware opbt. ined
througn Mes: salaction. o alectiunes wore o 23xE€0 rant trat
cognonr vl one wals more 2flectiv . uncer o mietagr OF gsdoctioan

to itmorove fruit welght, cfeys to frultszst v Jdaye to hervart,

“electiun resoncr par £ through troitwice relection

Selection resoonsa: 15 fruits/nlent

The treit comoinctiuvns ylele/osiont snd ocuiss/truit
ane thaet of fruits/slent ond locuies/frult oy zg efirctad
tne higmeaet preslicad gonetic osin in the first o cacon:
ganarations (20,71 ‘nr 12.75 resnectiveliy). Iin thz talré
gangr«tion seleactinng boged on yiold/»lent hr ¢ the maximum
reslired genetic ¢gsin. The realised neritsoviilty e aoowe
S for salacti ns ey On the tralt comsinaticn yiaels /alant
cad Loculasg/fruit in t.o first snd thir ganer tioneg (0,50
e 0,54 raocmctivaly) no for salection: sassed on visl/slaat
it waus D065 1o the thip geneyetion, Th» raculoe s atw e thaot
glale war very aueh related to frults/oicnt,  Fruits/ lant
wes relerte’ of the mein yiedd componznt (riwvestowva and

noehon. ¥73y Hene wuri, a2t alb.. 1577).
“glection resnonsa in loculer/fruilt

Tha treit combinatior gleld/ol nmt, lecuces/Eruit
andt alent heiont sffscted the maximum reeiiser usnetic gein

in the filpst =nc taird gznerstions (1.8 z:nc 0.7 re. Dectiv:iy)
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foliowac by ssiections based on yiadd/olant in the sacony

S balpd gesner.tiong (0.7 and 0.6 resvect valy). Reciiced
neriteviiity we: low {0r tr-it comiinstion viaia/nicnt,
tocutes féruit a0 olent Gaight, oselaction beos on vieddy/
dont fed hiln recitesr herit.kility (8.94) in toe £ip:t
nansration. cselections kare on the comoinat i-m fruitsg/»oism
an yield/olant rscorfer high retiise horltoocidity for
locuies/Erult (1,0, 0.60 :nf 0.8" in idprect, szeoond en third
ganarcstivns reedectivi:ly) and comparatively low rasilses
genatic godn (2.5, 0.3 on” D.4 recosctiveaay). Thic in igcetrsd
tnet simultanscus sesaction for frults/oiuad o vield/ »lont

shouidc be fcna while scliacting for nighar locules/Eruit.

~election ree ~onres in vielc/plant

The realicve . genatic geln wee hign for szlsctiovns bosed
on thy comivination yizid/niant an’ loculas/frult in ths first
eng gacont gansrotlions (D.728 wnd 0,327 %o resectivsiv). in
the third generstion selections ase’ on ylaliy/ slant e thae
highest venetic gain {1.143 Xg). [t was sug estad ot
#alections cisen on ylald/slent woul rseult i @ ximuy uenetic

a-in for visl:/plant.

Selaction prer *onggs in ~lant height

The seliection: losed on tr it com. petiony Frultey

nient, locuies/frult cn’ >icnt azight 4n the fir-t genar tion,



fruitg/»icent n yield/plant in the secon Soner tion ond
yield/piont cn »lunt hedgbt in tae trdrd ganccotion bt the
meximum genetic geidn (16,64, 15.40 oo 17.77 on re: hectiveiv).
Gaw resalss o Lecit Lility wes 2leo sbove B 0 Loy seasctions
riea on ?1‘3‘4 (.73}, ?1.2 (D.62) . ?3.4 B67i. waiections
bora on slont aeight woul’ result in hih agsatice g in for
2loat hwedocnt Cus to high naritsbility s e ortad v ¥ pdowrd

at i, (1977).

~elagtior gesnonsay in Toye Lo Elower

feclicnd geantic gedn for ecriinse: tv i lewswp wore high
for relecti ney begsd on fruits/nlent in the fiprt 2w roipd
generetlone el 47 ond =2.73 regnectiv-iv} followsd by
s=lactione aosad on the comudnetion yield/mlont an loculas/
frult ir the recomr end t-drd generction: (-31.43 no 2,33
res ractively). The saelecticne Lase on thy econ. in.tion
froits/pl-nt, viel /plent an’ locules/fruit recopde” tos
hivitast reslised haritebility (0.87) ane peclicaed gonstic
oaln {(&7.3) i the £iprt oonerstion. Ths resslt dnidontas
e rlincg. t¢ Fiow'r could be efiachked in tns & VL AeHY 20 PEe
tion: toroughn sslecticne keesd on 8 few yiai Jomronsnts

ggrocteted wits sarbinses.,
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Selaction responcec in dsys to fruit set

The ezlectione kased on frulte/plant had the maximum
reziived genatic gain in the firet generatizn (=0.37). The
treit combinution fruits/nlcnt, yield/olont, locules/fruit
and plant height in the secol ganeration (-8.69) snd the
combinstion of yield/plunt, locules/fruit «néd Hlant heigiht in
the secon< «nd third gensratione («8.60 and 1.10 respactively)

ha¢ the maximim resiized genstic gain.

Selection resonses in d.ys to first heérvert

+alection: based on thy combination yield/plent and
niant neight heéd higher reciiced genstic gein in the second
generation (-12.73). Simil:rly selections uvased on fruits/
olant had hin reslise Jganetic gain in the t ird gensration
{«1,67) ant high ree.ired heritibility in the seconé genera-
tion (..76). ssisctions based on ylelc/oslenmt cloo nad
higher re. lised yen=tic gsin in the reconc and t ird geners.
ting {(=49.67 ¢nfé ~1.53 rezpactively) anc hiys resiised
heritebility in thne sscond geneckti n (0.7v). Th= salectione
baseé on olent haigat €T4) - fruits/plent ond yleld/plant
(TJ..Z) hac nigh realised heritability (0.96 und 0.789 resde-
ctively) &nd hivher res.ited genetic gain (-9.27 :nd -10.47

rassactively) in toe reconc ;eneration.



Selactions based on‘Tl. Tz. TQ, T ané T had

1.2 2.4
high realised® heritsbility and higyh reclized genetic gain

in the sec'nd genaration only. This might be <us to high
variability in the initial generatica wanich rasulted in high
genstic gain in the subseaguent genaration. Loe: of genetic
veriakbility wouls ten- to affect gen=tic gedin negatively

in the advanced qgeneration (Muchibaver., gt ai. 19381).
Nencouri gt =i. (1976) found nagative assuei.-tion hetween

days to mature and fruits/plant,
Zelection responres in fruit weight

The rezliraed genatic gain in fruit weignt waz maximum
in selections bieed on the combination yield/plent and
locules/fruit in all the three gener:-tions (22.4, 23.5 and
22.0 g resnactively) znd ite realise: heritibility wae more
than one. The selacticn: based on yleld/nisnt «lso haé¢ higher
realise’ genetic gein and high haritebility in ell th= tures
generatione (0.63, 0.78 2nt 0.59 respectively). Selectiocne
based on ylaeld/plant amx' locules/fruit hed 3 definite infiuence
on fruit weight. Janorié (1 76) ascribes high fruit weight
to more loculss/fruit. #Fruit weight was negotively correlited
with yield/nlant (sSrivasztave and Sachan, 1973). Genes
controliing yield/nlant, loculee/fruit and plent azignt are
imrortant in affecting fruit welght. The improved fruit
welght of th= »Hrogenier over their parsnts might be due to

trznsqQre:ive sejregetion.
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Fig.l. Wilt resction of genotype:s evolved through ssliections
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rtricte of Hepsie (Flg.2). The zrtificisl incculation
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Innerit. .o of will re:istance

wimga (1 61) rs ortad that re:istences to boetarial
wilt Rerive’ frev Lourian.e Plak war Dolyc:alc af rece: iva.
a3t nes £ron Lygosersiceon zimoinslitfolium 0 12780% 2
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or Ploradei thst rasei-tances was Dolygaricaliv inherited,
Viliareal and Lads (1578) endorre’ the hyosothssis of ad itive

gene action for resist.nce t° Preudomon.t golupage:runm.

In the osresent stui.ies the cross ietween rarslctant
a1 (Ch32lwlmlelaial?® Go) wita gusc: itinle Puse Ruby showad
that the ra:istance in LETY is monog=:lc and incomnlataly
cominont witn o Denstrcance of Tw». There was ¢ survival of
12% oionte in F‘ which: iadicated thet the gene action wae

incomnlat-ly dominent.

The gene esyrtem Oparcting in Coroline source of
racistancs ar resorted by muny workers mentionec coowve wers
re.28xive and solygenic. The inoculiation studies by Mew and
H (1476) ehowed that the bscterisl wilt pesistencs wee
elith-r soeacific or non~srecific in deatinkg two tydes of
rarictence machenism. The Jdifierant go@ne syct=mr for wilt
rasigtence oover-ting iun twmeto wers furthrer astab:iehed by
Tikon gt oi. (1983). They obuervel thot resi::unce in CRA 66
vale: was confitionsd by multinsle races: ive genes, wille a
cinGgiz Jomin.nt gone controls resis. ance in 6€3-13«3
WG B=le2~i). It iz evident from the vrer nt rtufier thet
yet cnothar buctariel wilt rsezistasnes mesehanliem - monogenic
ant incompligt~ly domincnt gane actin - existed in W7

{CL 34d=0al-l-lal. &),



168

Apsociztion of wilt resi:ztince with qualitativ: and
quantitstive chidracters

The wilt resievint line LETJ and suscedtivle line
Puss Ruby hed the yellow geal colour arcuns the see”. This
showad¢ that the vellow gel colour arcun® the seec cannot
be construed as an indication for as:sociution with recisteance
to bactaricl wilt. icosts gt k. (1464) revortes s faw
resiztant sslectione wilch hed yellow g2i colour arounc the

redds of th= ripening fruits,

scoste gt gl. (1964) revorted that they couls gset no
lines in resicstent group witih fruits of comcercisl qu- lity.
Renort of University of west Indies (15683-6=) in ic.ted thaot
resi:stence to Pggudomonas solépscecrum had & close linkage
with poor fruit charoctaristice. «~nnusl Redort of Narth
Ceroline University (1550-51) indicetad trat cert:in resistant
lines in Hawaii had fruit:, too small a8 cize to be of any
comrerci- 1 value, Suncrjano (198.) owserved tiat the
rosicstent line Hewaii 736 hed wery small fruits. » oroba-
bility of 0,15 war oniy found for asrociation hetwe=p wilt
resistonece sn”’ fewsr locules/frult (<£3). Tids ghowed tixt
emsll fruit :sigze was not closrely ascocisted with resistance
and tnere was po o sibliity of gatting larger fruits in

racist:nt linee.
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tiochemicel basar of resistance

Imvin (1976) clerscifled chemic:l substences reeoon-
eibla for resistance to oathogen in to ceunstitutive zno
inrucen. Constitutive resistonts 18 buved upon the ressice
of inhipitors orior t. contact. Mo:t Of tiz rasistances to
booteris, wiruses, fungl znd namatodar wsre iacuge’. The line
of camagrcztion hetween tihi- two clae:es ir not rharaly Faiines.
He furthsr oucepvad ¢t chamle:l compounds whicnh wirde: off
Ffigeesze inciience ia ¢ few gpaclies of »Hlsnt incluref < -tometine
and solsnine. Theste chamicsls are high.y toxic tc smell
grouns of speclieilsec dathogens end thus reodsred spacific
reristence. CGoanercl rasirtanees was confarbred by compounds
wiiieh “eter=, rassliz or ware wea'lliy toxic to mort micro-
org=nisms., Thsy inciu = chlorogenic «ci-, tancin, coum:rin
atc., Huc ::64) resort=¢ timt inhibition of & microorganism
might ra:ult from the cumulastive afiect of twoe o more
comdounde. Thapliyeli ¢n’ Hene (1.67) onined thet non-diffusible
substoagces Lt 2 tomating «n dhenols heve « Key rode in

cfafenca machsaisn,

Tukale {(1358) found that x-tomatine content in olant
voried with 2lant nert. RKuhn gt gi. (1:82) foun th: lovel
of (- tomatine in Lyconersjicon gsculentum to be 3000 »om and
much of ths variztion inX -~ tomstine levol was attpibuted to
variaty of olant and stage of develoomant. Kuhn gt ai. {1250)

ocbsarved tomstine content decretsed with sge. Hinden gt al. (1978)
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found th: tometine content affectied bhv «ge sn incressed

L& the rlent meturec., Remaievi (1578) ulso founé increared
ilavel o{ tomatine in recistént linee commared to suszcantible
liner .1 nigheroK- tomstine content in #hwoote than in roots.
Juviek ome Ctevons {1:32) slso linked hiuher lavelr of

K= tometine wit. increcsed host resistsnce in tomsto.
“whanakum.r:o 1 gt gib. (1:6-) found that tomstine levels in
root: of raritant cultivars increased¢ following infaction

Ly bactuerium whares: 1in rootc of surceptible cultivere 1t

r=m: ined oconst.nt or cserecsed.

In the asrecent rtudias the root contont and totsl
2lent contint Of X~ tometing wer: higl«r in L& 79, at all
gtuce: studied (Pig.3). 1In 1% days ol see ling, the content
waer ths mexinum both {6 resistent Li7% &s well & in rusce.-
MiLle U Rukby. This 1 cuz to the faict thet tue
rzeistones lavel 1o ctem g proots lucCres:ad’ ranid iy <uring
iz Eipst tw wess of ce@ediing growth or when new shootr
~pew s prfacrec by well (1.81)., The dgciwase in level of
XK= tomztine on moturity of nlent wa: reooortes by <uhn at al.
{1987). Th2 zhott h.< morev~ tomatine content than root:c in
botn line: a: resorted oy Remacevi (1478). On artificiecl
inoculation th: contant in root and rhoot increasedé in both
the lineze sftap threes facys Of lnoculetion ans then showed @
fecresce after savan Geyes (Fig.4). The extent of incresszs war
mora in resi-tusnt lines (1878.1 to 7000.6 paa) comdared to

#ugs Ruby {1313.8 to 5696.3 pum). & highar contant wag



Fig.3. Bilochemiccl status of LE 79 and Pusa Ruby -
before inoculstion
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fig.4. Plocuenmleceli stetus of L3 79 and Puse Ruby -
after inoculation
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msintzin=d in the roots and shoots of LE7Y seven days after
inoculation in constr:st to Pusa Ruby which had 2 low level
¢ wilted saven day: efter inoculation. The higher lavsl
ofs~ tomitine in Li79 werded off the onslaugiht of pathogen.
Irwing (1:447) purportsd that reasistant vuri:tiss wers able to
zocumulate the chemicei to gufficient levai if the neec arose.
The incressed level of. - tomatine waz not meintazined in
susceptibie varlety beyond the initial stage of infection in

contrast to resigtent line.

Protactive role of nreformed nhenolice against disease
incidence wa: elreedy re crted (Walker, 1323 and 1526).
lawsence an® Ge:tur (1955) anc Menon and chachinger (1957)
ravortad the role of phenclice in combating diresses in
notato and tomato ressectively. Thind gt al. (1981) observed
incresesed’ levei of totel shenolics in resigtent geanotynes and
decreesed levels in susexotible ¢genotyves of chilli after
infection by zanthomonss yesigstoria. Kuc (1964) opinsd that
bactepié zre genereliy not sensitive to phenols ar are fungi.
In the present inve:tigstion, the resistont line had lowar
total phenols in the roots before and after inoculation
comdare’ to susceMtible viriety. The wiltec niunta of
Fusa Ruby contsines mors tot:l phenols than resistant plents.
Thi: may be ~ue to the fact that total ~henois cre not directiy
inhibitory to Peeufgmonss solépsceagpum. Mayer :=:nd Harel (1979%)

renorted that -~uinon: formed by the oxidation of ‘henolices are
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toxic to extr. celiular enzymes ;roduced by tihe Dathogen.

The lower level of totel ohenolice in the rootes of the
resist:nt line ceén be arcrilbed to the increscsed rut: of oxi-
d-tios of shenolics by oxicising emzyme:, &5 these oxisising
engymes like cstechol oxidase was renorte’ tc increase
following infecticn. A higheri- tomatine levei with low
lavel of total vhenol: may alio be innibitory to kgeudomonas
Eolznacesrum. This line of thinking ws: initizlly sroacsed by
Zue (1964).

The total 0,'. shenol contant was more in the re:istunt
line than in the susce™tible wariety at xll st.ges (Fig.3).
Or axtificial inocuiation U.l:'.phenol content increi.sec¢ in
both the lines (Pig.4). The root content of L£7% was higaer
then that of Puss Ruby three «nd sevan Suys after inocuiation.
Geven cays after inoculztion the total nlent content wae more
in Pura Ruby vhich was cdue to hiuner increass in shoot contant.
Purz Ruby wilted seven days aftar inoculation which indiczted
that total cont=nt meéy not be imrortant with ragapd to rasist:-ace.
The very fact that C. .. ohenol contant increazed and remained
2t a higher lev~l on srtificial inccuiation in resistont line
in“iceted that a highar O.D. dhencl level in roote was &s80-
cistert with wilt raesictance. HMashacawvan (1979) obs«rved thet
prohibitins were narticul o rly sffective at the Doint of antry
an¢ panetrstion of microorgoniem an: the qu.ntity of -rohibitins

in the »lant nart largely datermine? rssi:tance to msr-czites,
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Inomiyams (i:63) okesrve: tuat sromatic comdoundt lixe mono
ey cfihyéric ohenol: inCrecsed In aoszt tisszues invaded by

Darssiter 88 a vart of resist.nce Mmachanism.

iHigher contants of vitamin C wera obcarved in the
fruits of tometo wvarieties resistunt to funguli fiseases
{Voronia, 1771; Rettan and faini 1979). Thar wes reduction
in vitamin < content in cucunber meossic virur suscsdDtible
slents comnors€ to perigtant plants (awasthi and Singh, 1975).
Tha tot-1 vituimin C content in both &7 und Puse Ruby varied
vith plant age in the presant study. The cont-nt in root was
invariecbly higher in &7: &t all stages (Fig.3). OUn artifi.
cral inocuistici also the reot contoent was higner in LE79 at
taree an: sgven daye eftar inoculstion (Fig.4). The totsl
content 1in Fugs Ruby wes more ane tade wee “us to hi bwr sho 't
content cunseguent to artiflcicld incculation. Thisc in teoted
tact it wa: not th: tot.i plant cohtznt, but the highar root

contant, imoortant for fynarpting wilt rasistonca.

The highar tot:l cortent of . tometine and vitemin C
in povt: of resiszt.nt line ir¢ signiiic- nt on the fact that
it will set inhinitory or toxic to mthogrn &t tha point of
entry intc the host., Highsr laval of O.U0. ~henolsfound after
artificiei inocuiatisn in resistemt lines ianiicated 1t: role
in wilt gesist. nce. Higher tot:- L shanoic in th2 root of
ruggentibl: veriaty at wilted rtage showe! tuet it might be

Gum to iow rate of convarsion of o>henolics in susce st ible



liner to pro-ucte like quinonz. The cont:nte of timsce
chemicels fluctusted with age which implieé that the plant
age is as:occlated with resist.nce as renortsd by many workers

(Winstead and Kelman, 1982, Coyne and Schuster, 1983).

Relative -rovorti.on of chemical conestituzntse

The importaence of the ratio among the concentreticns
of different chemicals was suggested in iseuse resictance
(Thomiyame, 1963). The inhibition of a microorg: nism re:ults
from the cumulative effect of two or mors compounds (Hamoton,

1962; Kuc, 1964).

oC- Tomatine: tot:1l rhenole ratio

The ratio of«- Tomatine/totsl phenols wae high in
roots of IE79 at all stages studlied befors inocuiztion (Table 22).
In shoot, the ratio <id not show a particular pattern. The
retio after inoculati-n, increased in root:r snd zhocts of
both the lines (Table 24). A high rctio was meint ined in
roctr of LZ79 three end seven days after inoculation (26,311
and 10.8:11) comperad to that of Puse Ruby (21.:3) snd 4.8%:1).
Pusa Ruby wilt ¢ sevan duys after inoculation had low patio,
wnich incicated tnst a high - Tomatine/totci phenols ratio wes

involved in wilt resistance.
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o= Tomatine: .., rhenols reatio

The ratio wase found higher in roots of LEBT79 at all
staiges bafore incculation (Table 23). The rstio in the shoot
vuried with age. Conseqguent to inoculstion, the retio
increzeed in rosts of both the lines thres day: after inocu-
lation but decressed seven daye after incculstion (Table 24).
The wilted olunt: of Pusa Ruby had higher ratio (62.%:1)
coapsred to Pusa Ruby before inoculation (43.04:1) ez well ae
L&79 aftar seven days of inoculation (851.721)., Thi: showed
that there waes a similt:neous incresse of <~ tom:tine and
0.0, phenole on infecticn in resistant lins (Fig.A‘). Low

levels of £~ tomstine and 0.0 .phenols tended infectiin.
e Tom:tineg: Vitemin ¢ ratio

This r«tlo was wleo high in roots of €7y at all stages
excet in 15 s 75 daye Old Dlemte. The ratic decros:sed in
rocts &¢nd shoote of both LB79 and Pusa Ruby three days und
sevan days after dnoculation, The higner roetic in wilted
plants of Puss Ruby (7.3t1) comparec to hesalthy 1875 (7.13:1)
inilcuter -hlqher increase in vitamin C in &7 after incculestion.
This brings about narrow tomatine/vitemin L ratio wiich
implies the role of vitemin C in the wilt resi:-tince machanism,
It is inferred thuet the relative nronortion of Vitamin ¢ to

<K~ tomastine i: dmportént to fimpert restistance.



176

Vitimin Cs totzl phesnole retio

& higher pratic wey observe: in roovt. of LE7%, arti-
ficial inocuiztion resultsc in increese in tas retio in goots
ant ghoot: of both L&TY ¢nd rusa Rudy three daye aiter
inoculaticn., Thoe retic incressec more in roots of W79
(0.2231 to 1,611) comsered to thet in iusa xuby (0.23:1 to
1.321)., The ratio want down zeven ‘eys after inoculsticn,
but to & gre tar extent in rocts of Puse Huby {(1.3:1 to 0.7:l)
comazred to thet dn WETI9 (1,521 to 1,.%81). This shows: thet
t yar> war grecter increese ia vitemin € comneresce to total
phenols in LE7Y consequent to inoculstion -nd thwt the rols of
Vitamin C in wilt raeasietance iz furtiher endorecef. A higaer
level of vitamin C with reictively lower level of tots=l nhenols

have & role in wilt resi:stance.
Vitamin C: C., phencle ratio

This ratio wag 21ls0 foun high in rootes of 1879 comparass
to that in Pusa Ruby vefore und after inoculation, The ratioc
war highar tirezs d:-y: after inoculution commraedc to :evon days
after inoculstion. This rhowed thet Vitemin ¢ ¢ ntent incre::ec
tc 8 gretter extent comared to O.U. shenols. The wilted
nlunts of Pure Ruby bac¢ higher metio in th- root (8.,61l)
comnare- to heslthy plionts of IE7% (7.331). This wer 'ue to

the gimultaneous higher incretze of O.7 .phenols in LET79, This
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obeervation further encorse’ the role of Vitemin € &nd 0.1,

ohenols in toe resi:t.nca mechknism,
Totsl ohenols: 0.0, vhenols ratio

» higa proetio wa: ouwierved in the root:s of Pusa Ruby
comrerad to LATY at Bll stuges excemt 1In 60 Soyes olf slante
bafore inoculagtion. On artificial inoculution the ratio
became narrover in both rootr anf shoot- of 72 snd Puse Ruby
three days after inocul-tion, This indlcated jraater increase
in 0.7, nhenols: compare’ to tot:l phenols. The ratic wase wider
in Pusa Ruly a8t borh the intarvals indicating higher content
of totsl chanole thun <¢.0. 'henols. The rotic in the roots
of wilted nlont: of Pusa Ruby was 12.71¥d comsares to thet of
haalthy L2792, ¢.8:1, %¥uiz zaowad, there wa: nivuer C.5'.shenol
comtant 2rodans? on inocuistion comdared to total phanols.
The oresgace ©f higuer lesvel of w.l. phencie aftur lotoculstion
Ry be fus to the increased intaercoavaersion ¢o:i biovsynthesls
of phenol:, wnich can occur simulca@eOUs.Y. alz and
Hoezel {137%9) opined thst turnover of oshiegnolic sisat sroducts
mey ve “ae to intoroomvereli.ar whlch involdved in blosyntaetic
sagusnces, cataebolism and® oxidativa wiymerization reaction.
Thete :hree mat_lbolic routers way occur simultanecuzly and
tiedr retioc will thur dedens on various narsmaters regulating
celiular metabolism, This alro inddcated that lines wita
nore 0,0, ohencl: an itf higher oroduction rotentizl are

imsorg:nt for wilt reeci:tence.
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It is inferred that wilt resirtance war confaprred
not by # zinzle chemic:l alone but & combined infiuenca of
differsant chemic-ls involved. The ralative spooocrtiovn of
L= tomatine, totil ohano.:, U.d. phanol, Vitemin C znd sossikbly
other chemiceis are zlro involved in the iLischsmicel resi. t nce
mecheniem in tomato. The lavals of Aiffersat sathogen~inhibitory
commounds iike (- tomatine, vhenols c«rd vitamin ¢ contained
in the nlant refors infection are just not sufiicient to combat
the pathogan, which need: =tili higher lev:i to srav.il upon
the mathnogon &5 thas infaction Jrouressed. Thir contingency
war met by the increases level produced cubseguentliy. The2 nigh
content of thees inhisitory comnounss, de fugto, oressnt herore
infectiun nortsndr the inharsnt resistcnee of Hlant: againgt

the wilt.
Inocuiation stwiles

Cpsfted lante, Puse Ruby on LET7%, teok iongsr time
t2 wilt. Pusz Ruby, the suscentible variesty, wiilted more (7%
suscentinliity) in 14 daye coapersd to graftaed olente (35%).
Susceptiblie as well ac grafted nplents comnletz=ly wilted 4n
t ree wezis time (Plate-IX). The resirt:nce of Li79 was
confirmes by tns healthy svrouts nroduced from tiae root stocks

even after the scion wilted off (Plate-X). Thz celay {n wilting
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of gr-ftr coulc be zttrivutsi to influsnce of reszigt-nt
ro>testocks, Mew <. o (1:76) rosortss thast the resistant
sLocks dalisyed ex rersicn oo wiltl symptom . Un ireres: ing
toe incculum “ensity, the resiztont veristi.:. becifMme moderas
toiy reric ont. lers 1o34) oplosd tint tos resence of
tometing in 8a ) From @ sceuitats® slant: uggasted wrgll le

tr. nroopt fooa rot to o aoot.

In tha orassnt inoculation studies, the recsons for
f@lay exhibl: ad by gr-fted nlints to schow wilt svmtoms need

to he furtiisr investig«taed.



Plate -~ I. A view of tomato crop in the fi~214.

Plate - YI. Chack plants (Pusc Ruby) showing susceootibility.
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Plate - IXXI, Average fruit weight under different

selection methods after third generation -

Mape - 43.9g
- Pureline $0.8 [
&5D - 48.3 ¢
Bulk - 36.5¢g

Plate -1IVi :m‘mmmmou
£a ion msthode.






Plate - V. LE 79 (CL 324-0-1-19 GS) - Original
Fruit weight - 29.9 g.

Plate - VI. LE 79 (CL 324-0-1-1-1-1-19 GS) - Improved
Fruit weight - 58.5 g.






Plate-VII, Promising selection under single seed
descent method.

Fruit weight - 62.4 g

Plate-VIII. Promising selection under single seed
descent metheod,

Fruit weight - 57.8 g.



Plate - VII




Plate - IX. Wilt reaction on artificial inoculation

Plate - X. dm-mu-mnnhd
s (CL 328-0-1-1-1-1-19 G3s).






SUMMARY
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Sttempts wers mace to improve the tomatc line
CL 324.0-~1-19 G& for sarliness and hijher fruit weight
along with resistance to bacterisl wilt (Ppgudomonas
aolanacesrum =.F. Smith). Relative sfficlency of selection
methode - mass, pureline, single seed descent and bulk -
was studlied. Realised genetic advance through traitwise
selections were reccrded. The base matarial:s were ->rogressed
through continuous selections for three generations. Genetic
and biochemic:-l basas of resistance to bact: risl wilt were
studied in detsil. The resistonce of the evolved line wes
tested and confiraed through multilocatirnal trials, both

in yive anc ip yitxe.

S5slaction methods - mass, pursline and 55D - were
effective to improva fruite/plant, locules/fruit, yield/
plant and fruit weight., 5D selection: had higher reallired
genetic gain for fruits/plant (30.97), locules/fruit (0.5)
and yleld/nlsnt (1.0%5 kg). &9I: selectione had higher
reéliged gensgtic gain and higher realised heritability for
Gays to firet hearvest. Miss selections recorded higher
realiged heritebicity (0.95) for fruits/plant anc had
high realised heritsbility (0.65) ant re:lises genetic gain

(0.8) for locules/fruit, High genetic 2ivance war not
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alwvays associated with high heritebility. Under mses
selection, wariability for days to flower could be £ixed
in one Jensretion whereés it recuireé more generations under

L7 met hod.

Selections bated on trait combinestion fruite/plant,
vield/plant anc plant height hacd si;nificantly hi her
loculies/fruit (4.2). Selections bised on fruits/plent,
vield/vlant, locules/fruit end »lant height were the sarliest
to flower (59 8ays). Iaye to fir:t harvest were significamtly
raduced (96 days) through selecti.-ng bare: on fruits/plant
an” yleld/plent followzé by yield/nlant and plant height
(98 Adays). Fruit weight was significently improveé by
selections baeeé on yield/plant anc locules/fruit (53.% g).

Mags selectione based on fruits/plant anc yleld/plant
wore the sarliest to flower in the first generation (58 days).
£37 method of selection basef on yield/plant’ locules/fxuit
and plant height was the sarliest to set fruit (68.6 cays)
in the third generstion. Fruit weight was :significantly
imoroved Ly selections besead on yleld/plant :nd loculag/fruit
unoer 5:D method (62.4 ¢g). The 5 I rethod was found more
effective in tomato imorovemsnt vhen severcl characters were

under simultsneous sael:ction.

The selections bsee? on fruits/plant, yieldé/plant and
plent heioht an yield/plant par sa had high rezlised genetic



gain for deys to first harvest. Selections bareé on plant
height pgr ge ond fruite/plant an: yielé/plant haé high
redlired heritability (0.96 and 0.93 respactively) for days
to first harvert. Selections based on yizld/plant Der sa
had high realired heritability (0.59) and selecti ne based
on yield/olant an: locules/fruit had high realise¢ genetic
gain (22.0 g) for fruit weight. Trensgreesive segragants
aposared through galections bazed on yisld/plant and

locules/fruit.

Bvaluxation for wilt resirt:nce showa® ‘hat the wilt
incidence was the lowest for progenies evolved through S:D
method (9.86%) followed by mass selection (10.93x%),
Purelirerelection (12.13%) and bulk (16x%). WwWilt incidence was
more in adult stage than in the juvenile stsige. The multi-

locational tricle recorded a plant survival of 8y.5%.

Crosses betveen I£79 (CL 324-0.1-1.1-19G5) and
Puga Rulw in‘icsted a monogenic and incomnlately dominant
tyre of gene action. The resistant geone in IEB79 had a
penetrance of 72%. There wés no associstion between yallow
ael colour arcund the seed and disease recistznce. Vewer
locules (£ 3) were not closely linkecd with resistince. There
wee higher »nrobasbiiity for getting larger fruits in

resistaent lines.



Pk
C
2

Biochemical basic of resistance was studied by
ertimating the content of <~ tomatine, totcl phenocl:,
0.0.vhenols and vitamin C in 1%, 30, 45, 60 andé 78 days old
plants, Chances in levale of thess chemical constituente
were ascessed by inoculating 60 days old nlants. FPifteen
dayes 0l seedlings recorded the highest content of <~ tomatine
in both resistaent (LE79) and suscetible (Pusa Ruby) plante.
The roct ané totzl content of{- tomating were higher in
LE79 than in Pusa Ruby at all stegee. On artificial inocu-
lation, the rooct and ehoot content showed a greater increase
in I&79 three daye after inoculation. The content decressed
in both the lines seven days aftzr inoculation, but a higher
lavel was maintsined in 1£79. Puss Ruby wilted seven days
after inoculation while L279 remained healthy even after

saven days of inoculation,

Total phenols were lower in root: of L&79 then in
Pusa Ruby at all stuges except in 60 days ol plonts. After
artificisl inoculation, total ochanols were higher in roots
and ehoots of Puss Ruby a2n¢ wilted plants of Pusa Ruby had
highsr tot:1 phenols than in rezistent plants.

Totzl O.D. phenol content was higher in L2795 than
in Pusaz Ruby at all stages. On artificial inoculation there
was increzse in 0.D. phenolsin rootes ¢nd shoots of 1879
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three days after inoculation. A higher level was meint:ined

in roote of LET9 seven Qay= after inoculetion. Pusa Ruby

which had & higher content in shoots and a lower contsnt in
rootg wilted gevan daye after inoculation. & highsr O.i:.phenols

in root wag involveé in wilt resistince.

Vitamin C content wae higher in roots of LET? than
in Puga Ruby. On artificial inoculation sleo, a higher contant
wasz obsarved in roots of LE79 three days anc seven days after

inoculation.

The ratio of <~ tometines total phenols wae higher
in roots of IE79 at all stages before inoculstion. The same
tr=n® was maint:ined in L&79 three 2ndé eevan days aftor
artificial inoculation. The ratio wasz found low in the roots
of wilted nlent: of Pust Ruby. The ratio of<X- tomatine: C.u,

phenolswag higher in roots of L8879 at all stages.

The raétic ofci- tomatinet Vitamin ¢ was higher
in root: of LE7% than in Pusa Ruby before inoculation at all
stages excedt in 15 anc 75 days olc nlants. The ratio
decreése: on artificisl inoculation due to higher increace
of Vitamin C. The wilted plants of Pass Ruby had higher
= tomutines vitemin C rstio owing to lower leval of vitamin C

comnared too<- tomatine.
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The vitemin C: totsl phenolswas higher in roots of
7> exceot in 60 days olé plantz. The ratio increased in
roots and shoots of 1879 anc Pusa Ruby three day: after inocu-
létion. The retio decreased to a greater extant in roote of
Pusa Ruby sevan daye after inocuiztion. Thers war hichsr
increase in vitamin C content compared to totzl phanoles in

LE7% consequent to artificial inoculation.

Vitamin C: O.L.phenolsratio was higher in rootz of I£79
at all stages before inoculation. On artificisl inocuiation
the ratio increacsed in roots and rshoots of both 1879 an- Pusa
Ruby. The r«tioc was found higher in roots and shoot: of wiltec
plantes of Puga Ruby cdue to lawer contant of 0.1 .phsnolscomparad
to vitamin C. Vitamin C an® O.u.phenols were implicated in

wilt resistance.

The ratic of totcl phenolss C.L.phenolswas found higher
in roots of Puss Ruby than in LE79 at zll stages excemt 60 days
ols plantr. The ratic beceme narrower in roots and shoots of
LE79 an® Pusa Ruby three deys after inoculation. Theres wae greste)
increass in O.0:'.phenols compared to tot-l phenols in the

reciztant line.

The artificial inoculation sturfier sliowed that L&79 was

reristant to Vellanikkar« isolate of Pergudomonsp solanaceacus
E.P. Smith, Grafting of susceptible escion on resistant root

gtoc delayed wilting of infected scion.
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APPENDIX - I

Atmorpheric STt 5011 RHK)  Raingsll

Months tamp. (=)
Max. Mini.

September 81 4%9.0 22.3 29.30 85.0 523.8
Octoler 81 29.6 22.8 28,90 80.0 136.7
November 81 31.3 22.0 29.40 71.0 8n.2
December 81 31.2 21.6 30.30 63.0 -
September 82 30.9 24.0 30,91 78.5 67.4
October 82 32.0 23.1 30.25 76.% 277.8
November 82 31.4 23.9 29.36 70.0 95,4
December 82 31.9 23.2 29,66 58.5 .2
Februsry 83 3¢.5 22.7 33.93 64.0 Ril
March a3 36.2 23.8 35.92 65.0 Nii
April 83 36.2 25.8 37.11 65.5 Nil
Moy a3 5.1 25.5 35.49 615,58 37.8
Sentember 83 29.5% 23.4 28.62 84.0 494.6
Octobar 33 31.2 23.1 30.62 77.0 143.8
Novamboar 33 3i.5 22.3 30.27 71.0 60.2
lecember 83 31.2 23.9 25,492 63.0 24.4

Source: Metasorologicel Observutory, Vellenikkara.
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ABSTRACT

Smith) 1ic & major disedee of tomato. Attempts were msde
to imorove & reportedly resistant line CL 324-0-1-19G8 for
higher fruit weight and better pnlant type through four
selection methods - mass, pureline, single seed descent and
bulk. Ganetic and biochemicel baser of resistancs vere

also stwiied., Racistance of the evolved line was tested

in yive an¢ ip yitro.

Mass, pureline anéd S:D methods of selection were
effaective to improve fruits/plant, loculas/fruit, yield/vlant
an? fruit weight. SSD method resulted in higher realiced
genetic gain for fruits/plant (30.97) locules/fruit (0.5)
and yielé/plant (1,05 kg). Higher genetic acvince and high
re2liced heritebility were recorded for days to first harvest
in 851 selections. Mess selection had highar realised
haritebility (0.95) for fruits/plant and high recliised heri-
tability (0.65) anc realisec genstic gein (0.5) for locules/
fruit. Fruit wveight wag improved thrcugin pureline selection.

Selectione based on truit combination fruits/plant,
yielé/plent and plant haight significently effacted higher
loculee/fruie (4.2). velections based on trait combination



fruits/plant, yieléd/plent, locules/fruit snd plent haight
vere the etrliest to flowar (89 days). Taye to first harvest
were signific ntly reduced (98 days) through selections based
on fruits/plant and yleld/plant followed by yiell/plant and
2lant height (98 deyw). Pruit weight was =ignificently
improve’ by selections based on yield/plamt «nd locules/fruit
(58.% g). falections bused on yleld/plant had high reslised
heritability (0.52) and reslised genetic g-ian (23.0 g) for
fruit weight. FPruit weight was gignificaently imoroved by
selectione based on yield/plant ans locules/fruit under S
metho? (62.4 g). Trenesgresasive segrag-nts &pneared through
selections baced on yield/plant and locules/fruit.

551 selectivne ha’s the lowest incicence of wilt (%.86u),
Multilocstional triels reveunled a survivil of 39.%% of plents

undsayr normél Sirecse stress.

Bvalustion of generation: from (879 (CL 326-0-1
1.1-19G8) x Puga Ruby Cross indiicatsad a monogenic anc incomnle-
tely dominent tyve of  ene sction for wilt resistance. There
wae no asroclation between yellow gel colour around the seed
ant #isesse rosistance. No closs linkaga vetwesn resi:tance

an® a fewer loculet/fruit was observed.

The reefztiant line (iE79-Ci 328=0elelelelal’d Gi) had
higher tot.i an’ higher root content of (-~ tomatine thaun the



susceptible line Pusz Ruby. - Tomatine content incressed
and maintcined at & higher level in resistent line evan-
though the infection progressed consequent to artificial
inoculation., Pusa Ruby wilted seven dsys aftar inoculastion.
Total vhenol content was higher in rootsz of Puse Ruby basfore
and after inoculation., The wilted plants of Pusa Ruby ac
higher contz2nt in root anéd shoot. The O.D.phenols content
was more in the rezistent line before and after inoculation.
Vitamin C content was also more in roots of L&79 before

and after inoculation,

A higher rutio of - tomatine: total phenols,. (-~ tomatine:
O.D. phenols and( -~ tomatine: Vitamin C were found in roots
of LE79 baefore inoculation. The wilted plants of Puss Ruby
had lower retio ofo.- tomatines totcl phenois ando(~ tomstine:
Vitsmin C., A higher incresase in G.D. phenols and Vitamin C
content on infection was obsarved in resistant line. The ratio
of Vitamin Ct: total phenols was higher in roots of LE79
before infesction u«nd the ratio increassd in both the lines
initially on infection and then decrezsed but to a greatasr
extent in Fuse Ruby. A higher increase in vitemin C cont-nt
compered to totcl phenols waes observed in LE79 on infection.
A low ratio of totél phenolss 0.D. phenols was related to

resistencs in I&79.



Inoculation in Yitro confirmed the resistance of

879 to Vellenikkarz isolate of Pagucdomonas solanscestus
BeF. Smith, Grafting of suscentible scion on L&79

‘elayed wilting of scion even on artificisl inocuistion.
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