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INTRODUCTION

Bhindl (Abelmopchyus spgulentug L.) Moench is sa
important fruit vegetesble rich in vitamin A, thiamine,

riboflavin, vitamin C snd minerals like calcium,
phosphorus, irorn and potassium. The crop is extensively
grown throughout India. The ease with which it can be
cultivated and its adaptablility to & wide range of
growing conditions made bhindi popular among the
vegetable grovers.,

The bhindl crop suffers due toc several diseases among
which yellow vein mosaic caused by a virus is the most
destructive one, as it infects the crop at all growth
stages. This viral disease occurs throughout Indie
wherever bhindi is grown and causes heavy loss by influ-
encing the quality and yvield of frults., The virus is
transmitted by whiteflies (Bemjsia tabaci Gemn.), which
cannot be controlled by the conmonly aveilable insecti-
cides. Further, vwithin 2belmoschus ggculentus (L.) Moench
there are no socurces cf resistance, except for the advent
of 'Pusa Sawani', the symptomless carrier variety evolved
at Indian Agricultural Research Institute, New Delhi,
'Fusa Sawanl' alsoc could not sustain its tolerance for
lonyg. Hence it is necessary that new varieties, resisting
yellow veln mosaic virus, are to be develored so as to

replace the present susceptible lines,



Attention was shifted to other related species of
Abslmosehus possessing higher degree of tolerance than
available vithin Abslmosghus sgoulentug (L.) Moench and
vhich cross reasdily with Apelmoschus sgculentys to a
reasonable dsgree of suseess. Arumigem gt sl. (1975)
reported that Absivogehns Banihot accessions introduced
from Africa and Japan were synmptomliess carriers of yellow
vein mosaic virus., In the sbsence of adequats degree of
resistance to the disesse, attempts wers made to exploit
the symptomless carrier type of host reaction present in
Abslmoschus manihot (L.) Medic. Reports regarding crossa-

are not consiatant.

Use of radiation techniques may generate useful
variability to isclate & mutant, resistant to yellow
vein mosaic disease, Thare m indications that mitagenic
treatments of 7, would give a relatively wider spread (im
frequency distribution) in F, for economic characters. The
present studies were taken up with the following objectives.

1. 7o £ind cut extent of ¢ross compatability between
“"’ Mosnch, c¢v. 'Puss Sawani'
and three sccessions of Abe manihot (L.)
Medic.




3.

To develop desirsble variants in the interspecific
hybrids through gams rediation, so that useful lines
possessing resistance/symptomless cerrier nature to
yellow vein mosaic éisease could be made,

To assess effectivensss of irradiasting the inter-
specific ¥y seeds to generate useful mutants in

subsequent generations.
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REVIERW OF LITERATURE

Bhindi (Syn. Okrs, Lalies finger, Guxbo) is an
important rainy and summer season vegetable cultivated
for its tender and fleshy fruits. The ¢rop is grown
extensively throughout India, because of its adaptability
to a wide range of growing conditions. However, the main
problem limiting the successful and econoimic cultivation
of this erop is its susceptibility to yellow vein mosaic

dissase.

In India, this disease was first reported by Kulkammi
(1934) and the viral nature of the disease was estazblished
by Uppal et al. (1940). The disease occurs throughout
India vhereever bhindi is grown and takes a heavy toll of
the crop. Sastry and Singh (1973) reported 45-100% damage
of the crop, in the absence of insecticidal spray within
20 days after germination, 7The diseass is transmitted
through imsect vector, whitefly, Bemisis tabsci (Gean,)
(Capoor and Verma, 1950). The crop loss is a function of
age of the plant at which the first incidence is noted and
spread of the inoculum, favoured at high temperature and
humidity (Varma, 1952). There is wvery little reduction in
the incidence of yellow vein mosalc even if repeasted
prophylatic control measures are taken against the whitefly
(Sandhu ot gl., 1976). The most logical and economic way



to manage the disease appears to be through varietal
resistance. The earlier sttempts in India to breed a
field tolerant varisty led to the development of 'Pusas
Sawani' (8ingh gt al.. 1962). This widely cultivated
variety, reported to be a symptomless carrier of the
virus, has recently lost this reaction dus to verious
genetic and agroclimatic factors (Singh and Thakur, 1979).
A large number of cultivars tested, did not carry any
source of resistance to yellow vein mosaic (Nariani and
Seth, 1958; AICVIP, 1974-'76, 1977-'78) Arumgem, 1977;
Chauhan gt al., 1981 AICVIP, 1982-'84). In the absence
of adequate resistance in the cultivated varieties, a
search for source of resistance vwas made in related wilad
species. Nariani and Seth (1958) screened eight species
of Abelmoschug and four species of Hibigeus for their
reaction to yellow vein mosaic by grafting as well as by
feeding viruliferous whiteflies. They reported that

Abelmoschus manihot ver. pypgens, Abelmogchus crinitus
Wallich, iibipous vAtifolius L. and Hibigous pend

L. were immune to infection. 5ingh and Bhatnagar (197%)
observed that the Ghana bhindi belonging to the Guinean
group, Abelmoschus sp. with 2n = 194 Chromosomes, was
tolerant to yellow vein mosaic. Arummgam gt al. (1978) repo-
rted high resistance to yellow vein mosaic disease in two
accesaions of Abelmoschus manihot L. The two accessions were




received from Ghans and Japan. Axumgen gt al. (1975) side-

grafted a diseased seion of jpslmoschup speulentys (L..)
Moench on a hsalthy Abelmpgohug menihot L. rootstock. The
rootstock later did not show any symptoms of the disesse.

They later took scionic piece from jbelmo 3 manihot L.
and grafted on a healthy Abslmoschus sgoujentus (L.) Moench
plant, Cn grafting healthy A 2pculentus (L.)
Meh,thxe:lmt became susceptible indicating thersby ‘symptomless
carrier' nature of Abelmopchus menihot L. FPield resistance
to yellow vein mosaic diseasse vas cbserved in a wild species
panihot L., by many werkers (Arwmgam and
Muthukrishnen, 19787 Singh and Thakur, 1979). Resistance to
yellovw vein mosaic vas observed m Abelmoschus manihot L. and
Abelmoschus mgnihot ssp. Satyaphylins Rexburgh ex Horneman
(Chelliah and Srinivesan, 1983p AICVIP, 1982-'84).

L 1 2. g1
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Interspecific hybridisation for improvement of bhindi

Inur_specitie hybridisation provides means to transfer
a few of the velusble c¢characters from wild or economically
inferior specie= to the agronomicelly superior cultivated
species., Interspecifie hybridisation was carried cut in the
genus Abslwoschus for the last half a century with different
objectives, The reports of the earlier work include a
succeasful cross between Abelmospghus epculentus and
Abslroschus manibot (Tewima, 19307 Teshima, 1933y Ustinova,
1937, 1949). During the recent past, ¢rosses vere attempted




smongst the differeamt species of Abelmogchus with varying
levels of success by Pal g% al. (1952); IARI (1956); Joshd
and Herdes (1956); Kuwada (1957, 1974); Singh et al. (19632,
1978)y Gedwal gt 31. (1968); Thakur (1976); Hossain and
Chattopadhysy (1976); Ugale g% al. (1976); Singh and
Thakur (1979); Memidwar g% al. (1979); Jambhale and Nerkar
(1981e, 1981b, 1983s, 1982b); Mertin (1982) and Nirmaladevi
(1982),

Tezima (1930) attempted interspecific hybridisation

between Abelmoschms menihot L. and Abelmoochus sseulentug L.

Moench was fertile but its reciprocal yielded no seeds,

Backcross of F, with Abslrogchus spon. g failed but when

1‘1 was used as male parent, the cross was successful.

Teshima (1933) observed that the aross Abslmoschus manihog L. X
Abejmoschus gsculentug L. Moench was successful only when

Abelmogchus esculentus L. Moench was used as female parent.
Reciprocal ecrosses produced only abortive seeds., Even in

successful crosses, fertility of F, was lesser than cne

per cent., He also observed that the back cross was successful
only when Abelmosghus esculentus (L.) Moench was used as

male parent, The sbove conflicting reports would either

be due to varietal 4difference or method of pollination

used in the sbove cases. Chivaki (1934) observed fertile
menihot L. x Abelmoschus speulentus
{(L.) Moench crosses., The ’1 shoved hybrid vigour and was




intermediate between parants. The work of Chisaki (1934)
esteblished cross betwesn Abelmoschus manihot L. and
Abslmogchus egoulentus (L..) Moench. He observed that
intense yellow flower golour of Abslimoschug manihot L, was
dominant. Ustinova (1949) reported that the degree of
sterility wvas high in interspecific 5‘1 hybrid of Abelr
manibot L. x Abslmespchus esculentus (L.) Moench, due ®o
disruption of melosis during microsporogenesis and embryosac
development. Ustinova (1949) initiated vegetative hybridi.-
» g manthot L, as reotstock end
2belmogchug esculentug (L.) Moench ss scion. Seeds from
graft hybrids matured normally, The utility of such grafting
in creating varisbility is only of acsdemic interest which
neads further detailed atudy.

sation between Abelmoscly

Pal et al. (1952) cbserved that Abelmoschus esculentus
(L,) oench crossed readily with Abelmoschus tuberculatus
Pal et 3ingh,Abelmoschus manihos L. and Abelmosghus manihot
L. var, pupgens and formed nogmal viable seeds, but crosses

with Abelmoschus ficulmeus Wight and Arnott ex Wight
resulted in only shrivelled or empty seeds, The many Fy

hybrids studied were suﬁlcff&u formed vere either
seesdless or developed only a few empty seeds. Backerosses
and crossing of the hybrids in various combinations failed
to produce visble seeds. The F, hybrid of Abelmosghug

siberculatus Pelet Singh (n = 39) x Abslmoschus Siculneus



Wight and Arnott ex Wight (n = 35) had 2n = 65 and vas
totally sterile with sn aversge of one to six pairs/cell,
while the ri of Abslvoschus manihot L. var. tetraphyllus
Roxburgh Hormeman (n = 69) x Abslmoschus esculentus (L.)
Moench (n = 65) hal 2m = 134 and vas also sterile, but
had 20.4§ chromosome pairs/cell (IARI, 1956). According
to Joshi and Hardas (1956) meiosis and seed setting in

Abslmoschus esculentus (L.) Moeach (2n = 130) and Abelmoschup
Jubsreulatus Palet Singh (3a = S8) were normal. The F,

hybrid obtained from reciprocal crosses between the sbove

two species were totally sterile, In pollen mother cells,
they observed the wost frequent association 29 IIS + 36 I8
and suggested that the cultivated bhindl with 65 chromosome
bivalents is an slloploid comprising two genomes, one with

29 and the other with 36 chrcewsomes. Kuwada (195 observed
a chromosome number 2n = 96 with three to seven bivalents,

in the cross between rbelmogchus manihot L. var tetrsphyllus

(n = 69) x Abelmoschus eseulentug (L.) Moench (n = 68),
Thie indicated & very poor chromoseme hormology between

chrorosomes of the two species, Obwicusly fertility of

hybrid was low, Kuweda (1957) reported that in the back-

schus esculeptug L, Moench

(2n = 152), the melotic configuration observed was 28 to M4 IS,
56 to 62 IIS, and O=-6 IIIS. In the backcross to Abslmoschug

cross of the hvbrid to Abelmo

manihot L. the configuration was 80 I8, 36 IIS and 2 IIIS,
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The ebove figures indigatsd a certain extent of chromosomal
homology betwesn the two speeies. According to Kuwada
(1962), sterility in inserspecific hybrid was associated
with insbility of pollem to reach the avule and also with
sxbryosac abnormalities, He also observed that fruit sise
of hybrid depsnded on female parent indieating considersble
cytoplasmic effect. Singh g% a]. (1962) reported that
resistence in Abelmoschus pupgens Roxdb., Abslmoschu

. Abslmoschus tubsroulatus Psl et Singh, Abelmosghus

sasplosug W. et A., and Abelmosghns grinitug Wellich could
not be exploited successfully as sterility was cbserved in

verying degrees when these species were srossed with the
cultivars, In the case of cross with Abslmoschug tubereulatus
Palgt Singh, they found complete sterility and no viable

seeds wers obtained even from bagkcrosses. OCadwel g% al.
(1968) employed invitro culture of ovules and embryos to
obtain viable hybrids in different species combinations in

the genus Absimogchus and successfully produced hybrid
offspring of the cross Abslmoschug epgulentus (L.) Moench x

Abelmoschus fubexculatus Pel et Singh. Kuwada end Okuno
(1968) reported that fertility of the amphidiploid inter-

specific ¥, was affected by gene concexrned with fertilicy
and a relation existed between genome and cytoplasm. Kuwvada
(1974) observed that the ¥,

Pal et 8ingh (2n = %8) x Absimpsehus manibot L. (in = €8)
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shoved hetarosis but was totally sterile, Arumugam @% 8l.
(1975) could producs fertile Py hybrid between 3
panibot L. and Abelmosgbws sseulentus (L.) Moench, but
thers was 90 per cent sterilicy in Foe Hossain and
Chattopadhyay (1976) reported that Abelmeschug esculentus

(L.) Moench x Abelmoscghus fieulgeus  VWight and Arnott ex
Wight hybridswere self sterile, but produced many fruits

without seeds or with only rudimensary seeds, The hybrid
reserbled thelr wild parent in sewveral morphological

characters and inherited its resistance to yellow vein
mosaic. Ugale gt al. (1976) studied the F, generation of

the cross Abelmpschus esgulentyg (L.) ioench (2n = 72) x

Abslposchug tetraphyllys Roxb. ex Horneman (2n = 130) and
observed that most oi the characters were intermediate in

expression and resistance to virus was obsexved,

Thakur (1976) attempted eross between Abelmoschus
epculentus (L.) Moench and a bhindi introduction from
Ghana, which was identified as Abelmosghnmi

found the crosses successful only when Ab

gsgculentus (L.) Moench was used as female. Mamidwar st al.
(1979) observed that in crosses of Abelmoschus

(L.) Moench with three wild forms, fruit set was the
highest vwhen hus egculentug (L.) Moench was the
female parent and it ranged from 83.33% in 2Abglmoschus

ssgulentys (L.) Moench x Abelmopgimg maniho% L. to 57,5%
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in Abelmoschus esquleptug (L.) Moench x Abelwoschus
Setraphylius Wall. These two hybrids produced seedless

fruits or fruits with shrivelled seeds. Occureence of
spontaneous amphidiploidy was reported in an interspecific
cross of Abelmoschus esgulentug (L.) Moench and 2
letraphylliug Well (Janbhale and Nerkser, 1981a). They
(1981k) could get success in reciprocal erosses using
Abelmoschus mapihot ssp. mapihot, introduced f£rom Ghena.

The crosses were gsuccessful in both the directions. Manie

festation of hetercsis over the better parent was seen for
internodal length, branches/plent, plant height, f£ruits/plant,
days to opening of first flower and days to marketable
maturity. To overcome sterility in the crosses Abelmoschug
sgeulentus (L.) Moench x Apeimoschus manihot ssp. manihot
and rbelmoschus esculentus (L.) Moench x ibelmoschug
tetraphvilug viall, amphidiploidy was induced in the F1
(Jembhale and lierkar, 1982a and 1982b). The amphidiploids
showed more or less regular chromosome pairing, fartin
(1982) atitempited hybridisation between common bhindi and
the West African type. 7The l‘l hybrids were somevhat
sterile, pod set ranged from 0 to 72 per cent, while
seeds/pod ranged from 0 to 26, Nirmaladevi (1982)

reported that Abelmoschug manihot L. was crossable with

Abelmoschug ggculentyg (L.) Hoench. The interspecific Fy
hybrid exhibited significant hetercbeltiosis for many of
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the economic charagtars. B5She observed significant genetic

distance between Abelmoschus manihot L. snd
esculentus (L.) Moench,

Muatation breeding for erop improvement

Brock (1970) suggested mutation breeding as a potential
alternative to plant introduction and hybridisation.
Appropriate selection can piek ocut desireble variant(s)
from the variability created through mutation. Smith (1970)
repozted that seeds are the preferred experimental material
for matation breeding.

Reports on mutation breeding in bhindi are limited,
Substastial work has been carried cut in related crop
cotton and the doses of rediation used varied from 0.5 to
30 kR / rays (Gulemov gt al., 1968)s 20 to 40 kR ) rays
(Bashanova and Eminov, 1970); 5 to 30 kR )/ rays
(Rekhimkulov, 1971)s 20 to 50 kR / rays (Mustafaev and
Kuleiva, 1979)s 1 to 20 kR /' rays (Azimovas gt al.. 1979)
25 Xk ) rays (Raut and Panwar, 1980); 10 to 50 xR ) rays
(Sarkhenbeili, 1982).

Kuwada (1967) induced resistsnce to Phytophthors in
s menihot L. by irradiating seeds with %%co
Y rays and X-rays. Plant height, stem thickness and

nupber of nodes varied according to the type and concen~
tration of radistion. Kuwada (1970) trezted 4ry seeds of
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bhindi with X-rays and observed plants in My gsneration
having more number of nodss and breanches. Mgy showed
incressed variation in plant height, pods/plant and
seeds/plant, Nandpuri gt al. (1971) obtained increased
variation in plent height, days to flower and yield in

My generation. Rao and Giri Raj (1975) treated bhindi
(vaxr. Puss Sawani) with»thm doses of X~xrays and four
doses of )/ - Tays. There vas significaent difference
between treatments which indicated the creation of new
variability in bhindi by irrsdiation. Yashwir (1975)
reported that when seeds of selfed Abelmoschus esculentus
(cv-. Pusa Sawani) were treated with 40 to 80 kR /- rays,
height reduction in the M1 was observed. Koshy and Abraham
(1978) irradiated bhindi seeds with 20 to 100 kR Y- rays
and in the M, they cbserved stem dichotomy, changes in
phyllotaxy, reduction in sise of flowers, sbnormal develope=
ment of petals, androscium, gynoecium and occureudecof

twin fruits. Fatokun gt 8}. (1979) obtained supernumerary
inflerescence in bhindi through matation. As a result,
instead of one fruit at each node, the plant had a potentiasl
to produce several fruits., Jambhale and Nerkar (1980)
isolated ‘Palmetisect’', 2 nevw leaf mutsnt in bhindi after
irradiation of the cultivar 'Pusa Sawani', Jambhale and
Nerkar (1982¢) irradiated dry sesds of ‘Pusa Sawani' and
'Vaishali Vadhu' with 40 to 80 kR /- rays and EM5., They
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obsexved that plant mortality, sterility and chlorophyll
chimeras in the M, incressed with incresse in dose of
mitagen, Nirmaledevi (1982) reported that /- rediation
hasd the potential to produge vegetable type (s) in wild
Abelmogehus manihot L. Paliwal ot al. (1983) reported that

}/-rad.tnuan of seeds reduged the growth and stimulated
branching, fruit set and yield in bhindi,

Reports on mutagen induced variation in quantitative
characters amony carop varieties are mvailable. Compara-
tively lesser attention was given to study the usefulness
of mitagen treatment of F& hybrids in generating increased
variahbility in 1"2. Mutagen treatment of rl seed is expected
to increase the variation by creating new alleles and/orx
increasing the range of recombinations by breaking linkage
(singh, 1984). Gregory (1936) suggested that radiation
induced variation i8 cumulative with that induced by
hybridisatior.. Comparisons were also made by irradiating
the hybrids as well as purelines and their usefulness weas
found to be due to their additive effect (Gregory, 1961),
Siddique (1971) studied the effects of irradiation in
indueing interchanges in the tha of cotton species and
it was found that the range of distribution of plot means
vas invariably wider in the treated population for almost
all characters when compared with their respective controls.
Autonemov (1979) reported that /- radiation (S to 15 kR) of
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the hybrids obtained by crossing purelines of wilt
susceptible veriety of cotton 'S4727* with wild wilt
resistant form of Gogsypius hirsutum ssp. mexicspbum

var. nervosum, increased level of wilt résistance. Kuleiv
(1980) irradiated hybrid seeds of cotton with 10 kR and

20 kxR /- rays and produced good breeding material with
useful characters., Savov (1960) reported that by combining
hybridisation and irradiation, a new whest cultivar
'Altimer«67' was obtained., Thie variety has got a unique
combination of high productivity with resistance against
the moat important diseases, as well ag very good quality
grain accomplished in one genotype. Khan et al. (1981)
reported that irradiation of a hybrid between two cotton
varieties, with 10 to 35 kR )/ -rays resulted in production
of dwarf mutant with pest resistance, more hairs snd better
fibre quality than the hybrids. Gopimony et al. (1982)
undertook irradiation of Fy seeds of a cross between the
cultivated brinjal variety ‘Purple Giant' and Sclanum
pslongena var. insshum to enhance recombinzation of resist~
ance with economically required fruit and yield characters.
They obtained 22 resistant and spineleas mutant typesby
FoM, generation, Kraevel et al. (1982) hybridised the
Soviet varieties of cotton, Tashkent 1 and 173 and the
Arerican varieties Acala Mesa and Acala S-21 and the Fy
seads were V- irrvadiated. %They observed that the frequency
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and range of mutations in rau, were greatex in the hybrids
than in the corresponding progeny of the irradiated parents.
They eatimated that mutability of the hybrids was roughly
twice that of their parents.

A good source of resistance to yellow vein mosaic has
not been identified so fer among the cultivated bhindi
varieties., By use of rsdiation tecimicues, it may be
poasible to increase the genetic variability so that a
rmutant  resistant to mosaic may be identified. The present
study is undertaken tw develop deslrable variants in the
inters; ecific hybrids so that useful selection could be
latexr made.



%dté‘l[dlj arz/ /;{ez%o/é




MATERIALS AND METHODS

The sxperiments were laid out during June-Oc¢tober,
19684, November-April, 1984-'8S and June-Oatober, 1985 at
the Instructional Farm, College of Horticulture, Kerala
Agricultural University, Vellanikkars, Trichur, 7The
research farm of the college is sitiated at an altitude of
22.25 m aebove MSL at 10° 32'N latitude and 76° 16'E
longitude., The soll type is a deep and well drained sandy
clay loam (pH = 5,1),

The experiments consisted of two main parts:

I, Cross compatibility between Abelmogchus mgnihot (L.)

bedic and Apelmoschus egculepgyg (L.) Moench Cv.
'Pusa Sawani',

II. Gamma~xay induced variability in M, generation and
evaluation for host reaction to yellovw vein mosaic

vixus.

1. Cross compatibility between Abelmoschus manihot (L.)
Medic and Abelmoschus esculentys (L.) Moench cv,

‘Pusa Sawani',
A, Haterials

There were three accessions of Abelmoschus manihot

obtained from different sources (Takle 1), The accessions

weare:s



Teble 1.

Source and morphological description of three accessions of Abelmoschup

Benihot

Accession 2

Source
Habit
Stem

Petiole

Flower

Bracteoles

Calyx

Thick, slightly rough
with red tinge

Alternate, long
stalked, cordate base,
acute apex

Solitary, axillary
stalked, large buds
gvoid acute

Large, with appressed
stiff hairs

Companulate, obtusely
dentate at apes with
red tinge .

KAY, Vellanikkara
Perennial Shrud

Thick, slightly rough,
light green

Alternate, long
stalked, cordate base,
acute apex

Long - light green

Solitary, axillary
stalked, large buds
ovoid acute

Large with sppressed
stiff hairs

Companulate, obtusely
dentate at apex with
red tinge

IIHR, Bangalore

Perennial Shrub
™hin, rough, purple

Alternate, long
stalked, cordate base,

Ventral side sparsely
hairy green, dorsal
side deep purple

Spolitary, axillary
stalked, small buds
ovoid acute

Large with appressed
stiff haixs

Spathsceous, green
with purple tinge

61



Table 1.

(Contd,)

Accession 1

=i

Corclla

Gynoecium

Frylt

Seeds

large, sulphurous with
purple eye

Staminal tube white
with pale yellow
anthers

Stigma globose dark
red

Capsule with red tinge
in immsture stage,
green vhen mature and
broadly furrowed
between ridges

Dark grey, hairy

Large, sulphurous with
purple eye

Staminal tube white
vith pale yelliow
anthers

Stigma globose dark
red

Capsule green in
immature and wature
stage and narrowly
furrowed between
ridges

Brownish, non-hairy

Lighter yellow with
light purple eye

Staminal tube white

with pale yellow
anthers

Stigma globose light
red

Capsule dark gresn

in immature and
mature stage

0¢
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Abelwoschus manihot « IARI (Flate I.
Avelmoschys mapihot -~ KAU (Plate II)
Abelmopchup menihot ssp. §etrsphylius - IIHR (Plate III)

‘Pusa Sawani' (Abelwosghmis speulentusl was the other parent
used in the study (Plate 1V),

B. DMothods

The four lines were grown during June-October, 1984.
The three accessions of Abslmoschus manihot were crossed
with ‘Pusa Sawani' directly and reciprocally. About 200
crosses each were made. Synchrony in flowering in 'Pusa
Sawani‘' and related species was snsured by temporal
sovwing of ‘Pusa Sawani'., Observations were recorded on
the following characters:

1) Percentage of fruitset in !’0 (A)

2) Percentage of fruitset im maternal parent

3) Seeds/fruit in F, (B)

4) Seeda/fruit in matermal parent

$) Percentage of germination in Fo (c)

6) Percentage of germination in maternal parent.
Following parameters maau;ing the extent of cross
compatibility were estimated

7) Pexcentage of success/fruit set




Plate I

Plate IIX

Abelmoschus manihot

Abelmoschys manihot

IARI source

KAU source






Plate III W manihot ssp. tetrephyllus -

I source

Plate IV  Abelmoschus esculentus ev. Pusa Saweni
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8) Pexcentage of germination of seesds

9)

c* = grossed s** = gelfed

10) Percentage of seed forming efficiency

11) The fertility of F, plant

The fartility of Fy plant was estimated as percentage
of frulit set in !'1 plants on selfing and as percentsge of
normal seeds.

Percentage of frult. get

t. sgtx 100
- ﬁ of selfings

Percentage of normal seeds

12) Pollen fextility of parents and F; plants

FPollen fertility of parents and 3"1 plants were estimated
using acetocarmine test. Observations from ten randomly
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selectéd plants were recorded in each pamt/rl. The
pollen fertility vwes measured as percentage of visble
mll’nv

FPercentage of vieble pollen

II. Gamme ray induced variability in Me generation and
evaluation for host reaction to yellow vein rosaic

virus,
. 98 Materials

Interspecific 7, seeds from the following crosses were
ixradiated vith a %%Co source (Gamma chamber - 900 of BARC)
at a rate of 0,23 IiR/hr, from the gamma source available at
Radio Tracer Laboratory, Kerala Agricultural University,

Vellanikkara. The doses given were 135 kR, 20 kR and 2% kR.

1)  ibelpopchus sgculentys x Abelmosehus manihot (IARI)

2) ppelmospchus manihot (IARI) x Abelmoschus ssculentys

3) Zpelmoschus sgoulentus x Abelmeschus mgnibot (KAU)

4) 2Avelmopchus mapiboy (RAU) x pbelmoschus esculentus

$) Abelmoschug esculentus x Abslmoschus
Iatrephyliup (ITHR)
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By, lMethods

Sixtesn entries from the first four crosses, consisting
nnxamdﬁmxrrz!wbudsmgmm:»nlugaphuotuu
350 m” accommodsting 75-100 plants/entry during November-
April, 1984-'85. The four entries of the cross Abelmoschus
ssculentus x Apslmoschus manibot ssp. tetraphyllus consisting
of three Ms ad one F1 hybrid were grown during June-Cctober,
1985, Spacing was 60 x 45 cm, The axillary buds vere
clipped off es soon as they sppearaed to meke sure the differ-
entiation, growth anddevelopment of mutant tissues normally
present in terminasl bud, %Yo ensmure sufficient inoculum of
yellow vein mosaic, ‘Pusa Sawanit was grown in bulk during
both the seasons, No chemical spraying was resorted so as

to favour the development of whitefly population.
Ce Ubservations

1) The morphological description of the parents, inter-
specific !'1 hybrids and mutated !‘1 hybrids were made based
on the following characterss

a) Plant habit : Branched/umbranched

b) Pubsscence
i) Stem + Smooth/pubescent/vwarty
11) Leamine s Smooth/pubescent

i11) Petiole s Smooth/pubescent



e)

a)

&)

£)

g)

h)

Pigmentation

i) Stem

ii) Petiole

111) Vein

iv) Corolla throat

Leaf size

Leaf share

Lamninal margin

Leaf wlp

Flowver

1) Bud

ii) Corolla

iii) Calyx

iv) Stigma

-

*r
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Green/green with red tinge/
rod with green tinge

Green/green with red tinge/
red with green tinge

Prominent/not prominent,
green/whitish/green with red
tinge/red with greean tinge

Prasent/absent
Small/medium/long

Cardate/hastate/sagitate/

onthers

Deeply f£id/narfowly £ié/

serrated

Pointed/blunt

Haixy/scaly/smooth/resinous

Yellow/golden yellow, red
throat/purple throsat
Hairxy/smooth, £leshy/non-

fleshy

Bigtd/multifild, purple/red/
others, smooth/hairy



1)

3)

2)

Fzults

1) Immature fruit

colour
44) 8Bise

1i1) shepe

iv) Tip

v) Dehiscence at

maturity

vi) Fruit hairiness

vii) Bending

Seeds
1) Seediness

ii) Shape

1ii) Haliriness

26

t Green/darkgreen/yellowistigreen/
red/desp red/other

¢t Small/medium/long/extra long

s Round/angular/ridged/straight/
curved

3 Pointed /blunt

3 Dehiscent/indehiscent

1 Present/sbsent, less hsiry/
highly halry, only on ridges/
entire fruit

s Snaps/bends

: Low/medium/high
Round/depressed

s Bmooth/hairy

-

Following cuantitative charascters vere also recorded

a) Days to flower

b) Nodes to first flower

e) Plant height (m)
a) Leaf length (am)
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e) Leaf width (om)

£) Fruit length (owm)

) Fruit girth (om)

h) Primary branches/plant
1) Nodes on main stam

3§ Fruiting nodes on main stam
k) Internodal length (om)
1) Fruits/plant

m) Ridges/fruit

n) Seeds/fruit

o) Fruit yield/plent (kg)

3) Observations vere also made on host reaction of different

genotypes to yellow vein mosaic virus at 20 day intervals
D, Statistical analysis of data

The details of the statistical analyzis followed are

as followas
1) Analysis of variance

Before proceedinc with the detalled statistical analysis
of the plant characters, the data were analysed, as described
by Ostle (1968) for a completely randomised design (CRD),
This wvas verformed tc teat the significance of differences
smong the genotypes. Analysis of variance was nerformed
separately for Ngs and parents and Fl hybrids taken together,
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The variance due to genotypes was further broken up
into variance due to parents, hybrids and parents vs hybdbrids,

The significance of difference, if any, among the
irradiated F, genotypes was tested using student *‘t’,

2) Added vigour in rl due to irradiation

The vigour due to irradiation was calculated as

follows:

x 100

(X, - X,)
Vigour due to treatment 1 (15 kR) = —n %g
0

&4
thl

i»shere»x1 = mean periormance of ml at 15 kR

-~

xa = mean performance of untreated control

Likewise vigour due to 20 kR and 2% kR were estimated
for different chavracters.

Equality of variances wes tested using 'F' test, ashead
to testing the significance of vigour due to irradiation.
wWhen the variances were honcgeneous signiiflcance 0f vigour
due to irradiation was tested using student 't' test (Panse

and Sukhatme, 1978).

t = [% =%

= (Na=l) S |
/....... 4*_‘ o0 (i 4+ 4,
n1 no - n1 no
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mean of treatment 1

> 4
'

nn
Q » O
L)

- mean of wntreated control
variance dus to treatment 1

2]

- wvariance due to untreated control
ny «~ nusber of observations in treatment 1
n, =~ number of observations in untreated control

When the variances were not homogeneous Cochrans
approximate test (Snedecor and Cochran, 1937) was employed

i.e,
% -5,
3:} £x§
/ ny - - ng -

mean of first population

vhere

»E M
-
|

»

= mean of second nopulation
varisnce of first population
= variance of second population

T In
Rl o
"

= gample sise of f£irst population

2 B
LI

= gample sise of second population

The calculated value of 'tc’ was tested sgainst ‘'t'

tl"! + tzﬁg

Hl-t-ﬂz

!tl

where t1 and tz are table values of t for n1~1 and nz-i
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degress of freedom respectively at S per cent level.

3. Estimation of sensitivity of gqualitative characters

to gamma radiation

Data on guelitative characters were critically analysed
and sensitivity to mutagenic trsatments were estimated,
From the frequency distribution, percentage of change in
each character through mitation was caloulated for each
gen type. Change in each charascter was represented in bar
diagranms.

4. Estimation of rmtagenic efiiciency

The mutagenic efficiency was calculated considering
the characters plant height and leaf length as per Konzek

et al. (1968).

M x 100
Mutagenic efficiency = —zi-

where Hp = chlorophyll or viable mutants per
100 M, plants

8 = % increase or degrease of the character
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5. Estimation of pollen fertility of irradiated inter-
specific l’1 plants

Pollen fertility vas counted using mmumim test.,
Cbhsegvations from 10 randomly selected plants were recorded
in each genotype. The pollen fertility was measured as

percentage of visble pollen

6. Quantification of host reaction to yellow vein mosaic

virus

Plants exhibiting symptoms of yellow vein mosaic under
natural and forced epiphytotic conditions were counted at
20 days interval in all genotypes. Epiphytotic condition
was created by feeding viruliferous whiteflies employing
microcages. Fasting for one hour was enforced before
aquisition and inoculation feedings. Whiteflies were
allowed to feed on the lower surface of third leaf from
top. All the plants were observed for symptoms of yellow
vain mosaic disease. Percentage of yellow wvein mosalc

incidence was calculated as f£ollows:

Fumbey

[ R &k

of plants with symptoms of
ESES OB SAS & A ;

7. Estimation of maternal parental effect

The data on guantitative charagters, collected from
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direct and reciprocal interspecific ¥y hybrids were snalysed
using student ‘t’ test (Pamse and Sukhatme, 1978) ¢o
estimate the maternal parental effect.



Josults




RESULTS

The data collectsd in the present investigation wvere
analysed and are presented below:

A, Cross compatibility hetween Abelmoschus mepihot (L.)
ME saguleptug (L.) Moench cv.

‘Pusa Sawani'

B. Gawnma rays induced varisbility in Mo generation and
evaluation for host reaction to yellcw vein mosaie

vixus

1) General anslysis of veriance

2) Added vigour in F, due to irrediation

3) Estimation of sensitivity of qualitative
characters to }{rwanon

4) BEstimation of mutagenic efficiency

S) Pollen fertility in irrsdisted interspecific
Fy hybrid plants

'6) Quantification of host reaction to yellow vein
mosaic

7) Estimation of maternal parental effect

A, Cross compatibility between Abelmoschus manihog (L.)

Medic and Abeimopchys spcubentus (L.) roench ov.
‘Pusa Sawani'

Cross compatibility between three accessions of
Abelmopehys manibot and the cultivated species Abslmoschng
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g vas -waua (Table 2). Crosses between different
accessions of Abelmosghus mapihot snd Abelmoschus esculentus
showed that the percentage of fruit set 4id not differ
widely in direct and reciprocal crosses (80,00% - 94.,80%),
There was much difference in seeds/pod depending upon the
matgernal pa:oné. Seed set/pod was higher in cases vhere
maternal parent was Abelmoschus egculentus. It ranged from
52,30 to 77.%0 , ug manihot was used as
maternal parent, seed set/pod was only 14,38 - 19,60 .,

The pexcentage of germinztion of hybrid seeds was

less than the parents except in Abelmogchug esculentus x
Apelwoschus manihot ssp. tetraphyllus (93.33%) and
Abelmoschug manihot (XAU) x Abelmoschus egculentus (81.33%).

The crossability indest was the highest for Abelmogschus

esgulentus x Abelmoschus menihot ssp. tetraphyllug (95.36%)
and the lowest in Abelmoschus mapihot (TARI) x Abelmoschus
@sculentus (49.554).

The percentage of seed forming efiiéiency (Tavle 3)

at ¥, level wcs the highest for Zbelmoschus esgulentug x
Abelmoschug manihot (KAU) (97.82%) and the lowest for
Apelmoschus manihot (IARI) x Abelmogchus esculcntus (63.38%).

There was not much of difference in the »ercentage of seed

forming efficiency in direct and reciprocal crosses

involving abelmoschys esculentus and Abeimoschuys manihog
(IAR1), In Abelmoschus esculentup *x Abelmoschyp manihot



Crossabili
Fo 2" ol c* index % (CI

91.42 $2.30 72,00 53.88
94.80 77.20 72,00 82.47
96.00 68,00 93.33 95,38
80,00 14,38 68,00 49,55
93.10 19,60 81.33 66,29
A,‘l‘* B.** '*.
92,00 78.92 88.00
92,00 22,69 74 .66

28,46 78.66

WA manibot 100.00

o* = crossed

A = fruitset(%)

s** = gelfed B = average nuxber
of seeds/fruit

C = germination(%)

of seeds
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. Table 3. -Percentage of seed forming efficiency of the
crosses at ’e level
:-u i Seeds in
l1fed Seed forming
Genotypes maternal crosses efficiencyw
A Rarent ,
W‘ ,%mm 76,92 - -
v, 83 Sawal
22,69 - -
28,46 - -
- 82,30 66,27
- 14,38 63,38
- 77420 97.82
- 19.60 360”

- 68,00 86.16
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(KAU) percentage of seed forming efficiency was 97.82%.

In its reciprocal cross it was only 86.38%, The efficiency
of seed formation in Abelmoschus esculentus x Abelmoschus
manihot ssp. tetraphyllus was 86.16%.

The fertility of P1 hybrids was further evaluated by
observing the percentage of fruit set at F1 level and
seeds/F, fruit (Table 4)., The fruitset (%) ranged from
15.79 to 82,35. It was lowest in Abelmoschus esculentus x
Abelmoschus manihot ssp. tetraphyllus (15.79%) and highest
in Abelmoschus esculentus x Abelmoschus manihot (KAU)
(82¢38%%). Even though hybrids exhibited high percentage
of fruitset, seedset/F1 fruit was very poor. It ranged
from 2.1 #05.9 seedq/?l fruit, The seeds, if at all
formed, were shrivelled and were very small in size (Plate V).
In all the cross ccmbinations, percentage of normal seeds

was low (0.5% - 1%).

Acetocarmine test of pollen fertility of parents aand

inter specific Fl hybrids involving Abelmoschus esculentus

and three accessions of Abelmoschus manihot provided useful
information (Table 5)., Pollen fertility in the parental
species Abelmoschus manihot ssp. tetraphyllus was very high
(98.41%). 1In the case of Abelmoschus manihot (IARI),
Abelmoschus manihot (KAU) and Abelmoschus esculentus pollen
fertility was 91,.2%, 94.52% and 93.44% respectively.
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Table 4, rcrtility oi d:.mt and reciprocal F, hybrids of
g mtus cv, ‘Pusa sw ' and three

Nybrids selfings Trutser IUCIESt oV
18 12 66.67  4.20
20 12 60,00 5,20
17 14 82,35  4.70

chus manihot | 15 10 66.67 5,90

19 3 15,79 2,10
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the fertility was around 19,00% in the direct cross and
15.00% in reciprocal cross., Unlike other interspecific
hybrids, pollen fertility of the hybrid Abelmoschus
ssculentus x Abelmoschys papihot ssp. tetrephyllug was very
high (74%).

B, Gamma rays induced veriability in Mo generation and
evaluation for host reaction to yellow vein mosaic

virus
1) 2nalysis of variance

The analysis of variance fct the seven genotypes
(four Fy® and three perents) grown during November=April
1984-'85, indicated significent differences for all the
characters under study (Teble 6). Among parents, the
differences were n!.gnif;caﬂt for dcys to ficwer. leaf
length, f£fruit length, fruit girth, ridges/fruit, and fruit
yield/plant., The mean square due to hybrids was significent
for days to flower, fruit length, fruits/plant end fruit
yleld, Variance due to paxrent vs hybrids was significant

only for fruit length and seeds/fruit,

Ma;yaia of varience for three genotypes consisting
of Abelmoschug ecculentus, Abelmoschus menihot ssp.
3evxaphyllug and their direct P, hybrid revealed significent
difference among the three gemotypes for days to flower,
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nodes to first flower, leaf length, leaf width, intecrnodal
length, plant height, fruit length, seeds/fruit and fruits/
plant (Table 7) (PlateVI), The genotypes were not signie
ficantly different for nodes on main sterm, fruiting nodes
on main stem, fruit girth and ridges/fruit,

The aaélyaia of varience for the 12 genotypes derived
throucgh Y- radiation of direct and reciprocal intersrecifie
hybrids between Abelmogchuys gsculentus and two accessions of

Abelmoschus_manihot showed significent difference for days
to flower, nodes to firxrst flower, plant height, leaf length,

leaf width, fruit length, fruit girth, primary branches/
plant, nodes on main stem, fruiting nodes on main stem,
internodsl length, fruits/plant, ridges/fruit and seeds/
fruit. The genotypes were not signific:ntly cifferent for
fruit yield (Table 8),

Analysis of variance (Table 9) revealed that there was
no significant diiference among three genctypes derived
through /-resdiation of the interspecific F, hybrid between
Abelmoschus ssgmlentus X Abslmoschus manihot 8sp.
Setraphyliug for a set of quantitative charactaers, except
fruit girth,

The Nl lines were grown and obsexved for 15 quantitative
characters (Table 1C). The different genotypes showed
considerakle variability for days to flower (54-61), nodes
to first flower (5.45 - 6,71), plunt hedght (C.61 - 1,02 m),



Plate V MIQte ahmce of seeds in ¥, fruits of
el &g;&sgz_ug

Plate VI md.tum siaed fruit.s o£ !' plants of

w




Abelmoschus esculentus Abelmoschus tetraphylus
v.PUSA SAWANI

Abelmoschus esculentus Abelmoschus tetraphyllus
«v.PUSA SAWANI




Table 6. Analysis of variance for seven genotypes including three parents and four !'1
hybrids from direct and reciprocal cross between Abelmoschus #sculentus and

two accessions of Abelmoschus manihot

Sources of as lean squares
variation Days to Nodas to
flower first flower Plant height Leaf length Leaf width
Genotypes 6 1289.2¢"° 5,498 0,425 " 1069.37 ns. 73"
Parents 2 1647.02°  4.82 0.225 1971.80" 245,62
Hybrids 3 1405.30"  0.31 0.113 150,54 7.78
Parent vs Hybrids 1 226.47 22.42 1,760 2021.00 3779 .83
Exvor 98 $3.56 0.94 0,051 99.69 28,65
Sources of ar , , Megn squares
variation - Fruit Truit Primary Nodeson Fruiting
length girth branchea/ wmain stem modes on
plang main gtem
L $ 3 *R * L 1 -
Genotypes 6 41.98 27.78 6.374 264.77 271.02
Parents 2 12,958  36.34" 744186 3.49 19.29
Hybrids 3 2.40" 0.40 9,333 117.39 20.73
Parents vs Hybrids 1 197.76°  92.82 3,040 1229.47 1525,.34
Error 98 0.58 0.75 1.292 13,97 8.47

* P = 0,08 ** P = 0,01

oY



Teble €. {Contd,)

S8ources of Mean squares
variation Af  Frternodal  Frults/ —  Kidges/ Seeds/  Frult yleld/
length = plant frult = frult _plant '
Genotypes 6 14.34" 351,07 12.43"" s889.26 " 0.0765" "
Parents 2 13.82 2.06. 30,02  748.29 0.0125
Hybrids 3 5.10 145.31 0.91 2.46 0.064"
Parent vs Hybrids 1 43.13 666,38 71.82 33831.59" 0.241

* p = 0,05 ** p = 0,01

£%



Table 7. Analysis of variance for three qenotypes
conaiating of ;«M- achus ulentus

Mean squares

Charagter Bources of variation
| Genotype Exrror
Days to flower 319.“” 2.33
Nodes to first flower 18.30" 0.80
Plant height (m) 1.36" 0,05
Leaf length (cm) 188,03" 5,33
Lesd width (am) 346,68" 8.08
Fruit length (cx) 464.23"" 2.66
Fruit girth (cm) 81.73 31,73
Nodes on main stem 22.94 3.19
Fruiting nodes on main stem 12.64 3.63
Interncdel length (em) 33.n" 0.95
Frui ts/plant 2394.64" 42,40
Ridges/fruit 14.64 1,04
Seeds/fruit 6790.24"" 42,90
“«pw=0,05 % p=0,01

Degrees of freedom for genotype = 2
Degrees of freedom for error = 27



Table 8. Malysis of varisnce for 12 mutated genotypes
tr:an dizect and Feciprocal exosses betwesa

il ﬂm and two sooessions of

Mean squeres

Charastes B Sources of varistion
i} T Gemotype — “Error
Days to flover s42.34"" 33,28
Nedes to first flower 12,20"" 1.48
Plant height (m) 1.8 0.1
Leaf length (em) 19¢6.00"" 157,69
Lest vidth (aw) 860,26 0.47
Pruit length (am) 83.83"" 6,00
Pruit girth (cm) 14,00 1.64
Primery branches/plant 20.60"" 1.3¢
Nodas on main stem 120,86 " 22,09
Fruiting nodes on main stem 191,46 12.18
Internodal length (em) 9.7 2,88
Fruita/plent 356,64"" 28,08
Ridges/fruit 22,04"" 1,53
Seeda/fruit 250,08"" 67.7%
Fruit yield/plant 41,47 28.81

* P = 0,08 *t p = 0,00
Degress of fresdem for genstype = 11
Degzress of freedom for exzex = 1348
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Table 9. Analysis of variance fcx three mtaud genotypes

from the mn Abe dren geinis x

Mean squares
Charascter Sources of variation
. Genotype Error
Deys to flower 65,53 8.39
liodes to First flower 4,27 1,81
Plant height (m) 2.82 0.15
Leaf length (cm) 751.18 57.96
Leaf width (cam) 219,89 32,85
Fruit length (cm) 1.29 0,73
Fruit girth (aw) 23.69" 0.58
Primary branchesg/plant 5.17 0,99
Nodes on maln stem 207.82 25,04
Fruiting nodes on main stem 100,36 20,33
Internodal length 2,45 5,04
Ridges/fruit 2,31 0,93
Seeds/fruit 352,55 76.30
Fruit/plant 759.30 586,02

* P = 0,08
Degrees of freedom for genotype = 2
Degrees of freedom for error = 277



Table 10. Mean performance of 13 genotypes derived through irradiastion of direct end
reeiprocal interspecific ¥, hybrids bcm belmosghug esculentys cov
‘Pusa Sawani' and two accelsions of Nbe sty

Days to Rodes to Plant height Leaf length Leaf width
Genotype flover first flower (m (cm) (cm)
PxI Mo, 54.20+ 058 6.30 £ 0.3 1.0 c.8  s398+ 1.28  29.5¢ & 0.6
Mo, 54.60 3+ 0.58 6.07+ 0.2 o 0.0  4s.09 + 1.8 22001 1 0.6t
I1xP Mo, 56.34¢ 0,68 65303 o001 0,08 4287 ¢ 2! 21,08 + 089
m, 56.31% 0.8 5712 0.  o0.80 + 0,08  43.65 4+ 1% 22.35 + 0.88
Mo, 60.96+ 0.68 5.5+ 0.8 0.67: 0.0  39.86 £7T, 19.92 + 0.9
Pxk Mo, 55.086+0.58 6.21+0a% o420 a0 198 20.64 + 0.62
Mo, 57.39 % o.sf 6.30 + 0,18 0,95 + 0,08 42.79 +L°HR 21,87 + o°R
Mo, 58.29 & o8 6.7 s+0a% 0.7+ 085 41,27+ 1.28 21,14 4 0.6
KxP Mo, 54.0¢3 058 5.734 0.8 1,00 + 0.03  4s.23+ 1.BB  21.5¢ 2 0. B¢
Mo, 959.28 3 0.58 5.59 & 0¥ o0.91+ 0.0 40.89 + THE  19.19 + o8
Mo,  59.58 i 0.8§ £.78 + R ¢ 0.80 + 0.08 36.91 % 1,28 1s.19 + o.ef
£ letpersin
Mo, =15 kR P = Abelmoschus esculentus columma iMaicate
Mo, = 20 kR I W mapihot (IARI) non-significence.

s manihog (KAU)

LY



Table 10, (Contd.)
Frait Fruit Timary Fruiting
Genotypes length girth Etndus/ WI"::‘ nodes on
fom) {em) _plent mainstem
PxI Moy 14,87 + 0,28 1074+ 0.1% 2001+ 0 1830+ 0.8  9.s0+ 0.38
Mo, 15,38 + 0,98 11.21+ 0.1% 2.2 + 0.} 1695+ oS e.e1: 0. W
Moy 14.69 + 0.28  10.30 + 0.15  2.26 + 0] 1817 4 o 7.0 + o8k
c
IxP Mo, 14.56 + 0.38  10.20 + 0.15 1.e8 1+ oF 17.28 +°5586  6.50 + B°W
abd a
Mo, 14.00 + 0,28  10.29 + 0013 1.68 + 0.12 16.15 + oS8  6.23 + o°W
€
Mo, 13.21 ¢ 0,38 10,15+ 0,18 1,37+ 0.§3 15.12+ 058 3.88 & 0.8
4 ade ]
PxK Mo, 15.62 £ 0.33  10.68 & 0213 1.90 + 0.13 17.5¢ + o°8f 7.4 & 0. 58
K. ade b !,5,
Mo, 17.01 + 0.25  10.61 + 0.13 2.40 & 0.11 18,65 + 0,48  7.88 O,
e b '
Mo, 15.25 + 038 10.11: 0.3 2,233 0.1 16.67+ 0.68 5,75 + 0.8
) c b
KxP Mo, 14.81 + 0.25 9.97 + 0.13 1,88 + 0,11 18,72 + 0,48  7.25 1 oS8k
ad e caf ‘g 1&
Mo, 15.07 + 0.25  10.49 + 0.13 1,56 + 0,11 17.05 & C. 6.85 + 0
a c cef ,zg g
Mo, 15.98 + 0.28 10.42 + 0.13 1,68 + 0,11 15.80 % OF 5,86 + 0.3
Mo, = 1S5 kR P = Abelmoschus esculentus Similarity of letters in
columns indicate
Mo, = 20 kR 1 = Abelmpschus manihot (IARI) non~significance
Moy = 25 kR K = Abelmoschus manihot (KAU)

§7



Iatexnodal
Fruits/ fruit yield/
Genotype "‘gf‘ plant frait fruit plant (g)
pxz w, 335+ 80 1307208 ses:o0a? 607108 205.83 5 53,68
Mo, 2952089 10.32:0.88 5993 0.3 0,031 0.8 3ee.e9 s 5458
Mo, 370+ 089 11.29: 0B 051 0B .o IO 15014 4 536l
1x? Mo, 3.75:088 1236+ 08 e p oY ae 0.88 205,17 + s5.98
Mo, 3.593 087 sy o®l c.ees ol eo2y 3B 174050 3 s
Mo,  3.20 % M  e.ss s 0.6f 600+ 0.8  c.63: oW 10311+ 61098
PXxK Mo, 3.60% ot 10.:1:088  6.1mso0af 61 0.8 19654 1 5368
Mo,  3.3¢ % o9 1447+ 053 e.65s 0.8 w261 0.8  250.19 & 53.68
W, 3.8 % 0.8 1078108 7.9+ 088 7221 0.3 160.33 ¢ 53,68
KXP Mo,  4.18 % 0% 7.73+ 055 650+ 0.3 c.e6+ 088 134.36 + s3.6d
Mo,  3.58 + 0.3¥ 10,07 ¢ 089 7.0+ 0.8  s.s0+ 08 200,72 + 53,68
= ; b o 08 :
Moy  3.55 % 0017 10.91 # 0.83  7.24 + 0,13  6.53 % 0.8 196.03 1 53.68
Mo, = 1S kR P = Zbelmogchus esculentug Similarity of letters in
columas indicate
Mo, = 20 xR T = Abelmoschus menihot $IARI) non-significance

25 xR

K = Mbelmogchus manihot (KAD)

6%
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leaf length (36.91 - 33,98 ém), leaf width (16.19 - 29.57 ow),
fruit length (14,00 « 17,01 em), fruit girth (9.77 - 11.21
om), branches/plant (15.12 - 18.72), fruiting nodes on main
stem (5,85 « 9,50), interncdal length (2,95 - 4.18 om),
fruits/plant (7,73 - 14.47), ridges/fruit (5,89 - 7.24) and
seeds/fyruit (4,26 -~ 9,03),

In three genotypes derived through ixradiation of the

interspecific ¥, hybrid Absimoschus egculentus x Abelmogchug
papihot ssp. tetrephyllug, significant variation was observed
ohly for fruit girth (Teble 11). It ranged from 6.33 4,7.26

em, Yor all other characters, the mean performaence of

three genctypes wers not significantly different.
2) MdodviqourmrlaaQMiMnuon

The {irradiated 1‘1 genotypes were compared with untreated
contrel (corresponding r plants) for a set of quantitative
characters (Table 12).

Days to flover

The J-rediation induced earliness in the interspecific
hybsids, except in Abelmosshus sseulentus % Abelmoschus
panibot ssp. tetxsphyllus. VYhen the interspecifie F, hybrids
days to first flower, the F,s treated with /.radiation took
only 54«60 days. The interspecific hydrid Abelmoschus manibot
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(IARI) x Abslmosghug speulentys when treated with /. radi-
ation took only 5860 days to £irst flower, thcrzam

73 days to £irst flower.,
Rodes to firast flower

Burber of nodes to f£irst flowver rmiae,iom or less
sene in F,5 and treated F;s (5-6 days) from direct and
reciprocal cross between Ak ug esgulentus and 2
sccessions of Abelmoschug papnihog. Only in the F,,
sbelmoschys ssculentus X A manihot (KAU) nodes
to firet flower increased substantially with |- radiation

» *: 7wy LYY
AR Mg P S & N

Flant height.

The gamma radiation increased plant ‘height in inter-
specific hybrids, except in Al gsgulentus x '
Abslmoschus manihot ssp. tstrephyllus. In interspecific
hybrids involving Abelmogehug esguientus and two accessions

of jbelmopchus manihot.plant height ranged from 0,63 m to
0.84 m., When the ?‘s wore treated with gamna rays plent

i ®.
LEN .S S SR RS N A

height observed was from 0,75 m to 1,01 m. In the Fl'

Abelmoschus egeulentus x Apalsppehus papihot ssp. Setra-
phyllus plant height decreased from 1.27 m to 0.93 m with

gamma radistion (15 ki),

leaf length

Incresse in leaf length vwas observed in all the
irradiated interspecific hybrlds. Naximum increase (45,239%)
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vas cbserved in Abalmopghus manihot (KAU) x Absimosgiws
g with 15 XR of geama radiation.

Leaf width

Leaf width vas increased with gamma radiation in all
the interspecific hybrids,except in Abelmoschus esgulentus x
Abeimoschus manihot ssp. fetrsphyllus. The interspecific
hybrid Abelmoschus ssgulentys X Abelmoschus manibot (IARI)
vhen treated with 15 kR |- redistion, leaf width was 29.54 om,
while in Iys the leaf width was only 18,13 em. In rx hybrid

thus sseuwlentus x Abslmopehup menihot ssp.tstrechylius

leaf width decreased from 7,78 em (Fys) to 6,87 cm with gemma
radiation,

Fruit length

The irradistion decreased the fruit length significantly
in all the interspecific hybzrids ,except in Abelmoschug
ssgulentus x Abelmoschus manihot (KAU). Maximum decrease in
fruit length (15.75X) was observed in Abslmoschus manihot

(XARI) x Abelmogchus sesuleptus treated with 13 kR of gamma
radiation.

Fruit girth

The gamma radiation incressed the fruis girth signie
ficantly in all the interspecific hybrids, except in

Absimoschus ssculentug x Abslmosshus menihot ssp. fetraphyllus.
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In direct and reciprocsl intsrspecific hybrids involving
2pelmoschus ssgulentyg and two accessions of Abelmoschus

manihot, mean fruit girth ranged from 9.16 em to 9.56 em.
In mutated Fys the fruit girth ranged from 9,97 em to

11,21 em. In the F, Abelmoschys esculentus x Abelmosghug

manihot ssp. tetraphyllug, geamma radiation decreased the
fruit girth from 7.33 em (in rla) to 6,33 em, 7.11 o and

7.26 om for 13 kR, 20 kR and 25 kR doses respectively.

Nodes on main stemn

Radiation treatments reduced the nodes on main stem
in all the interspecific hybridsexcept in Abelmoschus
ssgulentup x Abelmoschus manihot ssp. tetraphyllus end in
Abelmogchug manihot (XAU) x Apelmopehyp eagulentus received
15 kR garme rediiation. In Abelmoschus plentug x
Abelmoschug manihot (IARI) gamme radiation reduced the node
number from 24 to 17 and in its reciprocal cross node
nunrber was reduced from 20 to 15. 1In Abelmoschug esculentug x

Abelposchus manihot ssp. fetraphyllus, incresse in nodes
on main stem was observed upte 28% with 20 kR ganmme radiation.

Pruliting nodes on main stem

The gsmma radiation significantly decreased the fruiting
nodes on main stem in all hybrids, except in Abelmoschus

esculentys x Abelmoschus mepihet ssp. fattephyliug. In all
cases maximum decrease vas in genotypes receiving 25 kR



Table 12. Increase or decrease in vigour due to irradiation as cbsexved in £ gensration

Days to Increase or Nodes to Increase or
first decreass(X) Standard first decrease (%) Standaxd
flower over eontrol error flower over continl error
55.46 $5.93
5‘.20 "'2.’1 1‘” ‘.30 602‘ 0.”
s‘.” -1.” 1.98 6.01 1.’5 6.2‘
$4.59 2,27 1.98 6.07 2.36 0,28
hup manthot (IARI) x -
RDB LIS CILE ‘ 73.33 5,73
Moy S8,.34 «20 44" 1,98 6.15 7.33 0.28
Mo, 58,31 -20 4D * 1.98 $.72 «0,18 0.27
uo, 60,96 «-16.87 2.00 5.4% -4 .89 C.29
$5.73 6,00
55.0% - 1,22 1.97 6.21 3.50 0.28
57.39 -32.98 . 1.97 - 630 8.00 0.28
58.29 4.59 1.97 6.71 11.80%* 0.28
71.26 5.80
$4.04 24 ,17%% 1.97 5.73 -1,21 0.28
59028 ‘16.81.. 1.97 5.59 -3'63 0.2’
59,55 -16,43%% 1.97 5.78 ~0.34 0.29
43,40 7.10
47.17 8.69 0.568 6.78 -4.51 0.32
47.%8 9,63 0.58 7.16 C.88 0.32
8.7 12.24 0.58 7.5 0.70 0.32
Mo, = 2% kR ** pw 0,01

ge



Table 12. {Contd.)

Plant Increase or Yeaf = increase or
haight decrease(X) i::::ard tength decrease (% :;‘;:"”
(m) __ over cemtrol {cm) over control
hot (TAF 0.837 37.66
Mo, 1,004 19.95% 0.066 $3.98 43,34%¢ 2.87
Moo 1,021 21.98¢ 0,067 47.14 25,174 2.88
- 0.707 |  33.60 |
o, 0.914 29,28%% 0.068 43.65 29,.90%* 2.89
Mo, 0.801 13.29 0.067 42.%7 27 .38%* 2.88
0e726 | 32.13 |
o, 0,935 28,78%* 0,066 44.70 39,12+ 2.87
0,750 3.31 0.066 42,79 33,170 2.87
0.756 4.13 0.066 41,27 24,57 2,87
0.53@ ' 31.13 .
1,009 60,15%% 0.066 45.23 45,204 2.87
0.909 44.28%* 0.066 40.89 31,35 2.87
0.801 27.14** 0.066 36.91 18,57 2.87
1.270 ; 17.00
Mo, 0.930 -26.7;** c.g;: g.;g 13';3" i.gg
Mo, 1.230 -3.1 Cu . .53% .
Hog 1.229 3.23 0.079 19.63 15.47 1.07
Mo, = 15 kRy Mo, = 20 kRj Moy * 25 kR *pP=0,08 " P =001

9¢



Leaf incresse or Increase or
width decresse (%) f::zigrd rzzit decrease (%) f::::’xa
(em) over contsrol %chth over control
-y X
(TARI) i8.13 17.12
Mo, 28.54 62,935 1.52 . 14.87 -13.14%e 0.314
3”&2 25;07 38.38** 1053 - 15.38 -10’65*‘ 00317
Mos 22.91 26,26%* 1.52 14.69 -14,197* 0.314
- 15,68
Mo, 21.07 25,93%% 1.53 - 14,50 -7 J14%* 0.322
Moy 22.35 34,640 1.53 - 14,00 =] 0 TO® 0.318
ms 19.’2 20.00* 1.57 . 13&21 ~15.75** 6%3“
e x
KAU) 16.86 16.49
bﬁox ‘21 .64 28 L A5%* 1.52 . 15,62 -5, 48" 0.314
Yo, 23.57 27 .94%% - 1.52 - 17.0% 3.15% 0.314
21 .14 25,39%* 1.82 15.24 7 JBOW® O.31¢
16.66 17.49
21.54 25, 29%e 1.%2 14.81 -15,39%% 0.314
19.19 15.18 1.52 15,07 =13 .84%% C.314
18.19 %.18 1,52 15,99 -8 , 58 %" 0.314
lmpschus esculentus X
manihot ssp. 7.78 7.78
Hug 6.87 15,54+ 1.08 - 6.87 -11.70 0.523
“oi » 7.0’ 19.50** 10“ ‘ 7007 ‘-9'13 0‘523
Mo, = 15 kx3 Mo, = 20 XR3 Mo, = 2% kR * p = 0,05 ** P = 0,01

] ¢



Table 12, (Comed.)

Increass oY Standard Rodes Increage or

decrease(X) error on main decrease(X) f:;::“d
over control stem over comtrel
| 23.60
12,34%> 0.258 18.29 22,502 1.075
17.26** 0,260 "16.9% -28,19%* - 1,078
7.84** 0.258 18,17 «23,00%* 1.078%
20,07
G,70%* G.261 17.28 13, 90" 1.084

16,95+ 0,251 16.18 »19,83%¢ 1.080
8,21%% 0.268 15.12 =24 ,66%* 1.110

19.40
16,59%* 0.258 17.54 -9.,59% 1,075
13.13" 0.25‘ 18.‘5 ‘3&8’ v 1.075
10,15%* C.268 16.67 ~14.07 1.075
18;33
6,.40% 0,258 18,72 2.13 1.07%
11,98% c.258 17.05 -6 .98 1.07%
8 .W* 0.35‘ 15;.0 -13180' ) 1 .075
19.60
-18,64%* c.178 22,23 13.42%* 0.773
-8 o G * C.178 25,13 28,21 %* 0.773
=f,68%% C.178 24,45 24,74%> C.773
Mo, = 18 xR, Naz w 20 kRp Ha3 = 28 kR *p = 0,08 ** pmw 0,01

8



Teble 12. {Contd.)
mug W(% i::z:w Internodal mm::(:;: iw
sain stam over comntrol (=§ over control SX¥Of
L ARAS 8

g mizmz) 10.87 4.55
no1 9.% -12.60 0.82% 3.35 -26,37*% 0.4C4
mz .Q‘a ‘20 0“" 0 .'3! 2 .95 -35 gig** 0.‘08
m3 7.40 -31,92%% 0.829 3.69 -18,.90* 0.4G4

hot (IARI)x ‘

11l enta 10.20 4.69
6,50 «36,27** 0,835 3.74 =20,26% 0.409
6.23 38 ,92%% 0.831 3.5% w23 A5%* 0.408
3.83 B2 45 0.727 3.2¢ 30 ,Q0** 0.418

ot (K 12.00 5.09
mx 7.44 «~38,00** 0,829 3.64 -gdB 49 O.404
”‘2 7.68 «34,33** 0,829 3.64 w34 2B x 0,404
ms 775 =52,08%* 0,829 3.87 w23 28%* 0.404

54 x ) '

9.40 5.84
uol 7.25 =22.87* 0,829 4.18 2B 420 0.404
mz 6.8% w27.13%% 0,829 3.58 =38, 70%* D408
uaz 5.86 =37 66" 0.822 3.72 w36 ATH* 0,404

10,50 5.36
14.47 37.81%* 0.767 5.36 0 0.389
mz 16.54 57.52% 0,767 5.63 5.04 C387
ws 15.87 51,347 0,756 5.65 S.41 0.382

ml-zsm; uaz-mkm msazskn * D m 0,089 ** D = 0,01

68



Table 12, {Contd.)

Increase or - Increzse or
Fruits/ decrease(X) Standard Seeds/ Stendard

decrease (%)
Plant over control arrox fruit ver control error
RIS ‘ x
: mizmx) 17.80 5.00
H&l 13,07 -26,5T* 0.6809 8.07 61.40 3.03
ms 11;29 ‘3605?’* G.GB‘D 6.8’ 3’.60 3.03
o 12.13 5.93
I‘bz SQ” ‘2‘.2’*‘ 0'597 6089 14&67 3.0‘
Mos 8.55 -29 ,50%% 0753 4.80 ~22 .40 3,07
E (KA 13.93 5,67
mx 10.% «25,08%% 0.689 4,46 -21.34 3.03
nbz 14.47 3.87 C.689 4,26 -24,87 3.03
Hb3 10.78 -22.61%% ¢.689 7.11 25.3% 3.03
5.33
-22.,48%% 0,589 4.46 -16,32 3.03
-5 450 0.689 5.80 5.80 3.03
2.34 0.689 6.53 2250 3.03
0.50
-0e,13 3,260 6.21 1142,00* 2.27
8,07 3,290 9.69 18.30%*» 2,27
14,01 3.200 9.52 S 04" 2.2%
MDS = 25 kR * P w (0,05 ** p = 0,01

09



Table 12. {Contd.)

branches/ gmm(%) Standard  Ridges/ decreass (%) Standard

1an1 over control error fruit over txol srroxr
3.13 R L 7.73
2.91 -7.03 C.314 5.89 23 ,80%% 0.326
2,25 -28,11%¢ 0.314 - 5.98 22647 0.326
) 2¢3‘ -Z?t'?** ’ 0. 31‘ . Goﬂ‘s . -21'.73*. Gom
1.68 5.00 . 0.318 6.33 «15,36%* 0.328
' 1»” "15-63 0.315 6.68 «10..50“ 0*32’
1 » 37 -'1‘. ” v G .3” G.W ’-19':“*' 0 . 3“
287 |  7.80 \
1Q” "’n M’* 0. 31‘ ‘Q” ""1 3;&“ ‘ 0 .m
2.40 ~16.38 0.314 6.65 ~id,T4O* 0.3286
2,23 =22 . 30% 0.314 719 -7.82 0.328
1.80  7.27
1 n“ ‘ .“ 0. 31‘ 6'5‘ ‘10 u“. 0 . 3“
1.“ -13-3!‘ 9331‘ 1'90 -3‘071 0032"
1.68 -6+67 0.314 T.24 ~0,43 0,326
4.96 ]
4.7‘ -3 .62 002’2 5 o -
‘oe‘ “2 .‘2 00 ”1 5 0 -
4.80 «3.23 0.293% 5 o -
= 20 kR; msczskk * p = 0,05 “* P = 0,01

19



Table 12, (Contd.)

Fruit ﬁw or |
per plant ase(X) Standard
(kg) _ over comtrol %0
RSP . S S0 e A 55}
belnogc] 0.217 .

0.233 7.37 0,057
0.386 77.88%* 0.087
0.219 0.92 0.087
0.140

0.208 46.42 0.0%9
0.174 24.29 0.057
0.143 2.1¢ 0.047
0.15%3

0.196 28,10 0,087
0.250¢ $3.39* 0.057
0.164 7.18 0.057
0.123

0.134 8.94 0,057
0.209 69.90 0.087
0.196 9,30 0,057

- -

- ) -

)

-~

Moy = 15 kR; Mo, = 20 kR; Mo, = @S kR * P = 0,05 “* P+ 0,02

¢9
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gamma radiation, which ranged from 31.92% to 62.45%. The
interspecific hybrid Abelmesghus manihot (KAU) x Abelmoschup
spculentus when trsated with 28 kR gamma radiation, the
nunber of fruiting nodes on main stem was reduced to four,
while the F,;s had ten fruiting nodes. In Abelmoschug
ssculentus x Abelmoschup menihot ssp. tetruphyliug fruiting
nodes on main stem increased from tem (in F;s) to 17 with

20 kR gamma radiation,

Internodal length

The radiation treatments decreased the internodal length

of the F, hybrids between hbelmoschus ssculentus and two

accessions of Abelmoschus menihog. In F, hybrids, the
internodal length ranged from 4,55 cm to 5.84 com, whereas

in irradiested F, genotypes, it ranged from 2,94 cm to 4.18 om

1
only. In Abelmoschus manihot (KAU) x Abslmoschus esculentus,
internodal length was 5,84 cm, This was reduced to 3.58 om

when the P, was treated with 20 kR /- radiation.

.

Fruits/plant

The irradiation reduced the fruits/plant in Fy hybrid
Abelmogchup ssculentus x Abelmoschus msnihot (IARI). Where
the 7,8 had 18 fruits, tmitc/p.lant was reduced to ten, when
treated with 20 kR gamma radiation. The F,s, Abelmoschus

manihot (IARI) x Abelmoschus eseujentus had 12 fruits/plant,
the irredizted F,s had eight to nine fruits/plant. In Abelmogchug

asculentug x Abelmogchus manihot (KAU) fruits/plant was



reduced from 14 (in l:u) 0 10 in irrsdiated F,’a (1% kn),
In the reciprocal oross fruits/plant vas reduced from 13 to
8 with gamma radiation (18 XkR).

Seeds/frulit

ssp. 3sSraphyliug, em radiation did not coreate any signie
figant variation for seeds/fruit. The interspecific hybrid
Abelmoschus sogulentus » Abelmoschug menihot ssp. Setrayhvllus
vhen treated with 15 kR, 20 kR and 25 kR gammea rediation
seeds/fruit got enhanced to 6,10 and 10 respectively. The F,
plants produced only one seed/fruit on an average.

Primary branches/plant

The gemma radiation deoreased the primary branchea/plant
M (IARI) x

ssculentus and Abelmoschus manihot (KAU) x

g esgulentus treated with 15 kR gamma radiation.

In Abeimosghuy & x Abelmoschus menihot sap.
tetrephyllng all the Fis and irradiated Fys had 5 branches/

plant,

Ridges/fruit

Radiation treatments reduced ridges/fruit in all the

F; hybrids involving Apelposghup Spsulentus and two access~
ions of Apsimosghys manihog. In direct and reciprocsl
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crosses of Abelmoschus speulentus x Abelmoschus manihot
(IARY), 7,8 had eight ridges/fruit and irredisted Fy® had

six ridges/fruit., Ridges/fruit was not altered by gemma
rediation in Abslmoschys spculentus x Abslmoschus memihoy
ssp tetraphyllug. All F.s and irradiated Fy8 had five
ridges/fruit. |

Fruit yleld

The radiation treatments resulted in increase in fruit
yield in all interspecific hybrids except in Abelmoschug
esculentus x Abelmoschus panihot ssp. getraphyllus.

Abelmogchus sseulentus x Abelmoschus mgnihot (IARI) when
treated with 20 kr /- radiation had 0.386 kg/plant. The

F; plant yielded only 0.217 kg of fruit/plant. Abelmoschus
gsculentus x Abelmoschus manihot (KAU) ylelded 0,153 kg
frui¢/plant, In irradiated Fis (20 kXR) fruit yield was
0.2% kg/plant. Severe fruit shedding was observed in
Zbelmogchus esculentus x Abelmoschug panihot ssp.
totraphyllug, within seven days of flower opening and as
such observations on fruit yield could not be taken.

3} Estimation of sensitivity of qualitative characters
to /- radiastion

Morphological transformations in mutant generations
were critically observed (Appendix I). Branched habit was
dominent over unbranched habit., The ). radiation altered
branched habit to unbrenched in 12,7X of interspecific
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hybrids between 2bslmoschus ssculentus and two accessions

unbranched mutants wes very low (0.7%). All the P, plants
had smooth stem but 12,8% of mutant plants derived from
direct and reciprocal crosses between Adbelmo

and Abelmoschus manihot had pubescent stem,

Leaf lamina and petiole were pubescent in all the

direct and reciprocal Fq plants of ibelmoschus epgulentus x
toaccessions of Abelwpschys manihot. In the M, generation,
11,2% of the plants had smooth lamina and 7.3% of plants

lamina and petiole, while in the M, genexation, 18,.7% of
plants had smooth stem, 16.3% had smooth lamina and 7.8%

had smooth petiocle,

Dominant characters, red stem and petiole colour got
altered with y -radiation. In Mg generation, plents having
red with green tinged stem and petiole were common. The
direct and reciprocal Fzs involving Abelmoschus esculggtug
and Abelmoschug menihot (KAV) had green stem and petiole,
while mutant plaaﬁ having green with red tinged stem
(32-48%) and petiole (55-67%) were cbserved,

No change was observed for pigmentation of veins and
corolla throat, leaf shape, fruit shape and hairiness of
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stigma, fruit dehisesnce at maturity, seed shape and
hairiness of seedse, through irradiation.

Desply fided lsaf margin was dominant over narrxowly
fided leaf margin, In 37,9% of the /. rsdiated plants,
narrowly fided leaf margin was observed, The percentage
of change was only 7% in Abelmoschus eseulentus x

Absimopchus manihot ssp. fstraphyllus. Pointed leef tip
character of the F, plants (97.5%) got mutated to blunt

tipped leaf by 20.3% to 43.4% through [.radiation.

Hairiness of flower bud and calyx in ¥, plant were
also altered with )/ radiation, In M, generation, plants
with smooth calyx and flower buds ranged from 7.,3% to
16,1% and 9.7% to 17,1% respectively. Multifid stigma
nature cf the 3?1 plants was changed to bifid stigma in
Oull% = 4,6% Of irradiated F1 plants.

Red tinged fruit colour was dominant in Abelmoschus
esculentus x Abelmoschug manihot (IxRI). In irradiated
F, genexation, fruit colour varied widely from yellowish
green (5,7% - 8.5%) to green (41.,7% - 55.5%) green fruit
colour was dominant in crosses invclving Abelmoschug
gssulentus and Abelmoschus manibot (KAU). Colour variations
in fruit like darkgreen (5.,0% = 6,0%), yellowish green
(0% = 2,0%), green with red tinge (55,0% - 58.0%)n{red with
green (4,0% = 5.0%) were observed in irrsdiated F, plznts.
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The percentage of small fruited plants was reduced
in irradiated F, generation (1.6% = 3,0%)whereas in
untreated control eight to ten per cent of plants had
small fruits, Eighty per eent of the r‘1
Abelmoschus ssculentus x Abslmpschus manihot ssp.
tetraphyllus had small fruits., In irradiated F1 plants,
only 53 %X of plants had small fruits,

plants of

Though y.radx.atien changed the highly hairy nature of
fruits to less hairy by nine per cent, none of the plants
had fruits without any hairs, in direct and reciprocal

crosses of Abelmoschus esgulentys and two accessions of
Abelmoschus mapihot. In irradiated F,s, majority of plants
(65%) had tender fruits, vwhereas 33-47% of F, plante

had tender fruits. In irxediated F,, Abelmoachug spculentug x

Abelmoschus manihot ssp. fetrsphyllug,21X of plants hed
tender fruits as against nil in ’1"

In 89% of irradiated F, plants of Abelmoschus esculentus x
two accessions of Abelmogchus mespihot seeds/fruit vere
comparatively very low like the Fxl. However, 11% of

irradiated Fys had medium seeded fruits as against five per cent in
1'1-. Sensitivity of different characters to gamma radiation

are presented in bar diagrams (Fig. 1, 2, 3 and ¢).
4) Estimation of mutagenic efficiency

Two quantitative characters vis. plent height and leaf
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length were taken as dependsble parameters for estimating
the mutagenic efficiency. Reletive effects oi three doses of
gamma radiation on plamt height and leaf length were
estimated by method suggested by Konsak g% al. (1965)
revealed that mutagenic efficiency increased with an

increase in dose of gayma radiation (Teble 13),

8) Pollen fertility in irrsdiasted interspecific Fy
hybxrid plants

Acetocarmine tests for pollen fertility of irradiated
interspecific F, hybrids were conducted (Table 14),

Pollen fertility of the parentsl species (Tsble 5)
vere very high, ranging from 91,20% in Abelmoschus menihot
(IARI) to 98.41% in Abelmoschus manihot ssp. tetraphyliug,
in the Fl hybrids the pollen fertility was comparatively
low (15% to 19%) except in the cross Abelmoschus esculentus x
Abelmoschug manihot ssp. tetraphyllus (74%) . |

In the F, hybrid Abelmpgchug eseulentus x Abelmoschup
mpnihot (IARI), average pollen fertility was only 18.95%.
Pollen fertility in the three mutated F;s (Mo,, Mo, and Noy)
of the above cross had fertility of 23%, 30% and 36%
respectively. In the reciprocal of the above cross, pollen
fertility increased with an increase in dose of ).radistion
(19%, 20% end 29% respectively for 15 kR, 20 kR and 25 kR
of ).rediation treatments) The ¥, pollen fertility wes
15% only.



Table 13. Matagenic efficiency of gamma radietion on plant height and leaf length

of interspecific F, hybrid between Abelmoschus esculentug x 3 acoessions
of Apelmoschys manibot

Plant helight Leaf length

H’l H02 lbs Mol &2 ma

—— ————

501,25 441.31 558,04 230,73 385.38 3585.11
314.21 722,35 903.61 333.58 IN07 423.01
347.“‘ 3021.15 2421.31 255.62 301.48 407,00
166,25 225.84 368,46 220,80 318.98 538.50

-343,67 -2920.63 =~303406 370.68 502,56 592.02

"°3" 25 kR

0L



Table 14.

Pollen fertility (%) in irzediated interspecific 7

in the genus Apelmoschus

1 hybrié genotwpes

49.84

68.74

24,68 52.19 30.03

18,23 20.54 19.57

12.53 16.49 31.91

24,16 32.85 41.20

11.8% 52.97 27.08

20,08 16.09 19.49

15.80 30.5%6 30.07

15,53 25,00 45,65

sp 13.08 13.12 15,20
i’bi'15kR3 3‘502"20)&11! m3'25k8

1L



Table 14. {Contd.)

x

S8Pe

Moy

11.64 14,30 "19.21 29.82 26.23 46,09 80.98 93,78 84.03

8.%1 20,85 23,02 14.34 24.79 29,00 75.38 83.80  B5.16
21.87 27.3% 4.7 17.18 14.68 17.98 76.72 75.88 = 82.45

14,20 13.22 '17.91 15,11 16.12 3¢,.7 88.83 88,06 72.10
26.59 18.81 20,00 9,58 15.98% 37.30 86.79 0N 84.26
9.84 18,39 1761 17.10 29.98 46.56 92,58 89.64  45.77
15.10 8.12 81,62 13.48 27.20 8.99 52,20 43.26 83.43
9.50 14,07 26,57 28.03 15,77 19,63 72.60 77.07 868,93
18.98 20.45 17.4€ 8.80 16.31 33.11 90.17 72.41 69,60

Mesnt 15.09¢ 18,05t 26,79 1%.4%  20.601 33,94t  78.99:  78.39r  81l.81%
sD 5.83 5,78 11.75 7.08 5,65  10.40 12,03 14.03 6.62

Moz = 15 kRp M°2 = 20 kR; Ho, = 25 kR

¢l
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} apmulantus x Abelmpschug menihot (KXAv)
the 1'1 pollen fextility was 18%, The genotypes (Hox. Moy

and Hoa) cbtained through irradistion had pollen fertility
of 15%, 18X and 27% respectively. In the reciprocal of
the above cross pollen fertility was 16% in rl. and 1its

mutated genotypes (Mo, Mo, and Moa) had pollen fertility
of 17%, 21% and 34X respectively.

Pollen fertility of Abelmoschus ssculentus x Abeimoschus
panihot ssp. tetrachvlilug vas very high(74%) compared to
other rl hybrids., Here alspo }/'zwauon increased the
fertility, Mean fertility cbesexved wvere 79%, 78% and 8I%

for xvio:_. Mez and m, genotypes respectively,
6. (umntification of host resction to yellow vein mosaie

All the 15 plants in esch of the three accessions of
2belmogchug manihot did not eshibit any symptoms of yellow
vein moseic under natural condition and artificial inocu-
lation (Tables 15 and 16), The plants remained healthy
even after feeding with viruliferous whiteflies. Under
natural conditions, 75,36% of the plants of Ab

cv. ‘'Pusa Savanil' did exhibit symptoms of yellow

vein mosaic disezse, After inoculestion with whiteflies,
95% of the pl:nts of 'Pusa Sawani' became infected by yellow

vein mosaic virus,

Undexr natursl conditions, symptoms of yellow vein
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mosaic disease vere observed in 11X and 44% of the plants
of 'Fusa Saweni' within 20 days and 60 days of sbwings,
respectively.

In interspecific ry hybrids involving Abslmoschus

sgculentug and two aceessions of Abelmoschus manihot,
number of plants exhibiting yellow vein mosaic disease

ranged from nil to 6.6X under natural conditions. In 12
genotypes derived through / radiation of interspecific
l‘1 hybrid seeds, percentage of _!.ntection by yellow vein
mosaic virus ranged from one to nine per cent under
natural conditions (Table 18), None of the F, hybrids or
their mutants did exhibit symptoms of yellow vein mosaic
disease, within 20 days of sowing.

Artificial inoculation of yellow vein mogaic virus by
fecding plants with viruliferous whiteflie« using micro-
cages (Plate VII) accelerated the disease incidence even in
interspecific hybrids (Table 16). Yellovw vein mosaic
incidence (%) ranged frxom 13.,3% in Abelmoschug mapihot (KAU) x
Abelmogchus esgulentus to 27% in Abelmoschus esgulentus X
Abelmoschys manihot (IARI). ‘

In direct and reeiprocal crosses involving Abelmoschus
ssguleptug and Abelmoschug manibot (KAU), the incidence of
yellow vein mosaic was 20% and 13,3% respectively. Under
natural conditions, none of the mutants or Fy plants between



Plate VII Microcage for forced inoculation of yellow
veln mosaic virus

Plate VIII Abelmoschus esculentus X Abelmoschus manihot
ssp. tetraphvllus treated with 20 kR gamma
raciation with svimptoms of vellow velin mogaic
under forced inoculation







Table 185. Reaction of ‘Fusa Sawani' three accessions of Abelmoschus direct and

reciprocal intexspecific ¥ s hybrid
genotypes to yellow wein mbsaic under natural condition
Yellow
Nurber of plants infected on Total Nard
20¢h 40th 60th 80th of of plants mosaic

dey day day day plants infected %;?dmm

23 56 91 156 207 156 75.36
s mapihot (IARI) (I) o 0 0 0 15
Mbelmpgghus manibot (KAUX (K) o o o o 15
0 0 0 0 15 0

Px2X o 0 1 1 15 1 6.6
Mo, 0 2 8 ® 97 9 9.2
Mo, 0 1 3 3 100 3 3.0
Mo, o 2 8 8 100 8 8.0
IxP ) 0 ) s) 15 0 o
Mo, ) 3 7 7 92 7 7.6
Mo, o 3 5 5 96 [ 5.2
vo, o 1 P 4 75 4 5.3
m1a1°§in: Mo, = 20 kR; Mo, = 25 kR

5L



Table 15. (Contd.)

Nunber of plants infected on Total .. Yo
numbex of plants rmosaic

20th 40th 60th 80th of infected inei

day day day day plants %) dence
PxK 4] 0 1 1 3  § 6.6
lbl 0 2 S S 100 5 5.0
l‘bz 0 1 7 8 100 8 8,0
m3 0 3 b 4 b § 100 4 1.0
KxpP o 1 1 1 100 | 1.0
!h‘ 0 2 ] 7 100 7 7.0
2&2 0 3 9 9 100 9 2.0
no3 0 2 7 ? 100 7 7.0

HD1'15 kR; Mo, = 20 kR; Mo

9L



Table 16, Reaction of us gigggggiﬁg cv. ‘Fusa Sawani‘’, two accessions of
¢t and rect reciprocal interspecific ¥, hybrids
to yellow vein mosaic virus by feeding viruliferous white £1iés

Inoculation by insects Yellow vein
Parents mossic
inoculated infected incidence(%)

Abelmoschus esculentus cv. ‘Pusa Sawani®(P) 86 82 95.3%
Abelmoschug manihot (IARI) (I) 15 0 0
Apeimoschus menihot (KAU) (K) 15 0 o
Spaimeschus psnihot sep. Satraphyllus 15 0 0
IZHR) (T
Hybridsg
PxX p 3 4 26.70
Ixp 135 2 13.30
PxK 15 3 20.00
KxP 15 2 13.30

LL



Teble 17.  Reaction of Abelmpschus sgoulentus x Abelmoschus menjhot esp. tetrephyllus
and satated F, genotypes to yellow vein mosaic T naturasl condition
by feeding vibuliferous whiteflies

N al dition ::}_;w Inoculation by Yellow vein
Number o of  osaic —_ % mosaic
plants plants incide~ Inocu~ £ incidence
obsexved infected lated (%)
nce{%)
15 0 0 15 4 236.67
Moy 92 0 0 a0 - 23,00
iloz o2 0 0 20 3 15,00
m3 98 0 0 20 4 20,00
Ma1 = 15 kR
Mo, = 20 kR .
m, = 25 kR

8L
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Abelmosehup sseulentup x Abslmcechus manibot ssp.
tetraphyliug exhibited symptoms of yellow vein mosaic

(Table 17)., Under iote;od epiphytotic condition, the r1
plants of the above cross exhibited 26,67% incidence

and in three mutated genotypes (mi. Mo, and Mas) percentage
of incidence cbserved were 38%, 15X and 20% respectively
(Plate VIXT),

7) Estimation of maternal g:mnul effect

There was signiiicant difference between direct and

reciprocal crosses for days to flower, €£ruit length and

fruits/plant in crosses between Abelmoschus esgulientus and
two accessions of Abelwmosghug maniheog (Table 18), Direct
and reciprocal hybrids invoiving Abelmoschus esculentug and
Abelmogehus manihot (IARI) differed signiiicently for fruit
yield. Maternal efiect was observed for fruiting modes on
main stem in Abeimoschug esculentug x Abeimosgchus manihot
(KAU), Maximum maternal effect was observed for days to
flower, The maternal effects for nodes tc first flower,
plant hoight, leaf length, leaf width, frult girth, primary
branches/plant, internodal length, ridges/fruit and seeds/

fruit were non significant,



Tsble 18. Maternal effects for 15 quantitative character in Abelroschus esculentus x
Abelmoschus manihot crosses

Characters
Days to flower 58,47 73.33 17.86%% 55,73 71.26 15.54%* 2.67
Nodes to first flower 5.67 5.73 0.06 6,00 5.80 0e20 0.45
Plant helght 0.8¢ 0.7 0.13 0.73 0.63 0.10 0.08
Leaf length (om) 37.87 33,60 4.07 30.80 31.13 0.33 3.65
Leaf width (cm) 18.13 16.60 1,53 16.87 16.67 0.20 1.98
Fruit length (cm) 17.12 15.68 1.44% 16.49 17.49 1.00%* 0.38
Fruit girth (om) 9.56 9.38 0.18 9.16 9.37 0.2% 0.32
Primaxy branches/let 3.13 1.60 1,53 2,87 1.80 1.07 1.7
Kodes on main stem 23.60 20,07 3.53* 19.40 18.33 1,07 1.36
Pruiting nodes on
main stem 10.87 10,20 0.67 12.00 9,40 2,60* 1.06
Internodal length (cm) 4.53 4.69 0.14 5.09 5.84 0.75 0.52
Fruits/plant 17.80 12.13 5,67 13,93 10,66 3,270 0.62
Ridges/fruit 7.73 7.47 0.26 7.80 7.27 0.53 0,43
Seeds/fruit 5.00 5.93 0.93 5.67 5.33 0.34 4,13
Fruit yield/plant(kg) 0.217 0.140 0.077* 0.218 0.163 0.060 0.030
* p = 0,05 *%* D = 0,01

08
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DISCUSSION

Bhinds is one of the most popular vegetables
cultivated throughout India for its tender and fleshy
fruits. The prospscts for the expert and transportation
to distant places becams brighter with the standardisation
of techniques to dehydrate bhindi pods. Bhindi seed is
alsc &n ingredient for eattle feed,

The single major constraimt for bhindi cultivation
is the incidence of yellow vein mosaic disease. This is
especially true during the Xharif ssason. This disease
causes severe loss in fruit and seed yileld (Sastry and
Singh, 1974;  Gingh and Chekrabarthi, 1978). The
disease is transmitted through whitefly Bemisis abeci
(Genn)» Attempts were made by several workers to control
the disesse indirectly through the use of insecticides
(Rao, 1959; Sastry and Singh, 1973). Mandashar (1978)
opined that insecticidal spriication alone can not reduce
the disease effectively, as the <(ixe taken for the
vector to transmit the virus is only half an hour, Hence,
the most logical and economigal method to contrxol the
disease would be through varistal resistance., 7he pepular
variety 'Pusa Sswani' was reportsd to possesgfield
resistance to the disease as it is a symptomless carrier
of the virus (Singh gt al.. 1962). However, after
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several years of coatinuwous cultivation, this variety
became susceptible (Chauhan gt al., 1980).

T™he different strategies of plant disease management
include avoidence of the pathogen, choice of an sppropriate
chemical to reduce the inoculum potentisl of the pathogen
and the use of a plant type which can resist the pathogen
genetically. A homogenous blending of the above is env-
isaged in integrated diseass management, Among the above,
genetic manipuleation through hybridisation or mutation is
definitely the most successful and cheapest one. However,
the programme of development of breeding for disease
resistance has to be attempted continuocusly as the pathogen
also breeds by their own method and thereby ‘break® the
resistant lines in course of time, In bhindi, genetic
mmipulation. is the most pragticsble and economical measure,
considering the availsbility of resistance in related

Abelmosghug species.

Interspecific hybridisation was attempted to transfer

desirable characters to Abalmogghus esculantus (L.) Moenech.
Crossability studies between w ssculentus and
bbelmpschus manihot were made as early as 1930 by Teximas,
later by Teshima (1933) and Ustinova (1937). A few of the
recent reports reveal attempts to transfer the tolerance
of Abelmosghus mapihot to yellow vein wmosaic (Nariani and
Seth, 1958) into cultivated bhindi.
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In the present investigaticn, three accessions of
Abelxoschus manihot were studied for crossability with
Abelmosghus ssculentus ov. ‘Pusa Saweni'. Abelmosghus
Banihot ssp. tetraphyllug crosses redidily with Abelmogchus
saculentus (CI = 98%), Crossability index (CI), being &
function of perxcentage of fruitset, viable seeds/fruit and
percentage of germination in both crosses and selfed
' maternal pmnt reflected a measure of crossability
(Rao, 1979). Fruit sat (%) did not &iffer widely in direct
and reciproeal F, cxossas. The maternal percntal effect
was pronounced fox seeds/pod. In crosses,vhcre Abelmoschug
esgulentus was a maternal perent, seeds/fruit were high
(52.3 ~- 77.2 o Evidently there was reciprocel difference
in the crossability index values for crosses between

Abelaoschus eseylentus and Abelmoschus manihot.

Teshima (1933), Ustinova (1934) and Thekur (1976) also
reported reciprocal differences in interspecific crosses
for the crossability index walues, Crossability index
hup papihot ssp. getraphyllus
hus esgulentua (CI = 95,36)

followed by Abelmopchus mapihot (KAU) (CI = 82.47) snd
s Rapihcte (IARI) (CI = 53,88).A graphical

presentation of crossability is given in Fig.5. The high

percentage of seed set in diregt and reciprocal crosses of

2Abelmoschyp gsculentus and three accessionsof ZAbelwmosghus
papihot substantiated further the grossability. ODhillen
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and Sharma (1982) and Martin (1982) also made similar
obsexvations.

The cross compatibility was further studied at 21
level. In direct and reciprocal F, plents of Abelmoschus
esgulentus x Abelmoschus papibot had a fairly high fruit set
(60% - 82%) (Plate IX). In contrast to this, the F, plants
of Apsimoschus ssculentup x Abelmoschus manihot ssp.
setraphyllus had poor fruit set (16%) (Flate X). The
conflicting reports on success of the interspecific
hybridisation are mainly on the basis of sbove observation.

The !1 plants did not possess normal seeds and F2
generation could not be raised., The low seed set in Fl
hybrids observed by Pal gt al. (1982), IARI (1955), Kuwada
(1957), Singh gt al. (1962) and Mamidwar (1979) further
corroborated the present study.

Success in interspecific hybridisation depends on the
amount of fertile pollen in the !‘1 hybrids to generate Fz
population. In the present study, detailed observations
were recorded on pollen fertility of the hybrids., The
three accessions of Abelmogghug mamihot being varieble in
pollen fertility, the hybrid population also showed wide

veriation for pollen fertility. Abslposghug manihot ssp.
tetraphyllus had higher pollen fertility (98%), whereas
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Plate IX A healthy plant with normal fruit set derived
from Abelmoschus manihot (IARI) x Abelmoschus
esculentus (15 kR)

Plate X Failure of fruitset in interspecific F., hybrid
Abelmoschus esculentus x Abelmoschus manihot
ssp. tetrephyllus
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g manihot (IART) had a pollen fextility of 91%
and Abelmoschus manihog (KAU) 95X. The pollen fertility

of direct and reciproeal 1‘1 hybrids involving Abelmoschus
ssculontus and two assessions of Abelmoschus menihot were
much lower (15% - 19%), while Abelmosghus esculengug X
Abelposchus manihot ssp. getraphyllus had higher fertility
(74%) . The possible inference from this study is that
Abslmoschup manihot and Abelmoschus ssculentus being
polyploids, variation in pollen fertility is quite expected.
Abelmoschus esgulentus is an amphidiploid with 2n = 130
(Gedwal gt al., 1968; Joshi g% al., 1974; Singh snd
Shatnagar, 1975). Reports on the chromosome number of
belmosehus mgnihot very from 2n = 60 (Teshime, 1933),

2n = €6 (Skoveted, 193%) and 2n = 68 (Kuweda, 1957, 1974),
Ugale et 1. (1976) xeported a ehrm nwbexr of 2n = 130

in Abelsoschug ssculentus ssp. SsEsphylius

Mded vigour in r,‘ due to irradiation

Mutation breeding vas suceescfully used to evolve high
yielding verieties like 842 in tomato (Nandpuri, 1966),
Puss Paxvatli in french b"a (G111 2% al.., 1979) and disease
resistant varieties in cotton (Autonomov, 1979) snd in wheat
(Savov, 1980). Reports on mutation breeding in bhindi are,
however, limited sxcept for the work of Nsndpuri et al.
(1971); Duttas, (1972)7 Rao and Girirsj (1975)s Nassar (1976);
¥oshy and Abraham (1978) and NHirmaledevi (1982),



In the present study three accessions of
Banilotvere used as source of resistance to yellov vein
mosaic virus, All the accessions are vild and require
modifications for being evolved into vegstable types. The

wild species were crossed with Abelmogchug esgulentug to
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generate useful variants., Kraevoli gt gl. (1982) rxeported that

mutability of the hybrids would be twice that of their
parents, Interspecific F, hybrids were subjected to three
doses of gamme radiation, so ss8 to widen the variation,
Considerable variability was observed in irradiated B,
generation itself for days to flower, plant height, leaf
length, leaf width, fruit length, fruit girth, nodes on
main stem, fruiting nodes on maid stem, internodal length,
fruitea/plant, ridges/fruit and fruit yileld/plant.

Early flovering in F; plents (51 days) of Abelwopghus
gpculentus x two accessions of Apelmppchus manihot vas
observed through rediation. In Abelmoschus epoulentus x

Abelmopchug manihot ssp. fetgaphyllus, ) rediation delayed
flowering by three to four days. The radiation treatments

induced positive changes in plant height, leaf length and

width, Irradiation reduced fruit length, nodes on main stem,

fruiting nodes on main stem, internodal length, branches/

plant, fruits/plant ond ridges/fruit in many of the cxosses,

The gamma radiation induced considerable veriability for

quantitative characters in interspecific hybrids of the genus
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Abelmoschus. Mutebility of charactercs were high in

Abelmoschus esculentus X 2 accessions of Abelmoschus manihot

vwhen compared to the mutability in Abelmoschus esculentus x

Abelmoschus manihot ssp., tetraphyllus. There is enough

scope to select plant types with desirable characters.,

Comparative observations on morphological characters
in parents, F1 hyb;ids and irradiated F1 hybrids revealed
interesting information. There was preponrderance of
characters of Abelmoschus manihot in the interspecific
hybrids (Appendix I). Many of the forms of characters in

Abelmoschus esculentus were xecessive. Deeply fided lamina

and pointed fruits of Abelmoschus esculentus cv. ‘Pusa Sawani'
were dominant and expressed in the Fl hybriés. The F,
hybrids resembled the wild parent for plant habit, pigment-
ation of vegetative parts, lamina size, corolla colour,

and fruit hairiness. Characters like fruit colour and

fruit tenderness had a partial dominance type of expresgsion.

Considerable changes in discrete characters were
observed in irradiated F1 hybrids. Dominant characters
like branched habit and pubescence of stem, lalgna and
petiocle got mutated with gamma radiation. Unbranched plants
with smcoth stem, laminz and petiole were observed in
irraciated F1 generztion. Red stém and retiole, deeply
fided leaf margin, pointed leaf tip, hairy flower bud,
calyx and fruit were obsérved to be dominant in inter-

specific hybrids., TPlentz with green tinged stem and petiole,
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narrovly fided lamina, blunt tipped leaf, smooth flower
bud and calyx, tender and less hairy fruit which snasp on
bending were observed in irradiated F, generation from
the cross Abelmoapchus esculentus x two accessions of
Abelmopchus manihot. This provides ample scope for useful

selections.

It vaa observed that fruit tenderness was the most
sensitive to gamma radiation follovwed by fruit c¢olour, leaf
margin, leaf tip, plant habit, pubescence of stem, f£lover
bud, lamina, fruit and petiole in crosses between Abelmoschus
gsculentug and two accessions of Apelposchus manihot. Gamma
radlzation did not create mmch variability for tseedsz/t‘1 fruit,
Though 11% of plants hed mediunm seeded fruits, seeds were
hollow or incompletely filled,

The interspecific hybrid Abelmopchus esculentus x

Apelmoschys menihot ssp. tetrephyllus resembled more to wild
perent for branching hebit, pigmentation of vegetative parts,

hairiness of fruit, stem, lamina and petiole and fruit
tenderness. Bristles, a characteristic of Abelmogghup
spsulentus ssp. tetraphyllys were pressent in Fy fruits,
Fruit set (%) znd seedg/fruit were substantially low in Fy
plants, Through gamma radistion, plants with amooth stem,
lamina and petiole and narrxowly f£ided lamina vere obtained.
Medium sized and tender fruited plants in Me generation
provided good scope for useful selection, Seeds £rom such
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plants were collected to Taiss subsequent generations.

In general mutagenic efficiency increased with an
increase in dose of )-rsdistion, With the doses 15 kR, 20 kR
and 25 kR tried, both gquantitative and qualitative chara-
cters vere affected, though there sppeared to be scope for
the use of still higher dose of J-rays for creating wider
variability in interspecific hybrids,

The ). radiation enhanced the pollen fertility in
direct and reciprocal crosses, As the doses increased
from 15 kR to 2% ki, the pollen fertility also increased
correspondingly, in all cross combinations. High degree
of sterility in interspecific hybrids of Abelmoschus
gsculentus x Abelmosc manihot was attributed to the
disruption of meiosis during microsporogenesis and megas
porogenesis (Ustinova, 1949)., The present study indicated
that the jonising radiation had got some influence on
microsporogenesis, 'mroxigh irradiation, normal pollem (%)
was increased, which in turn a!iectift.he fertility prositively.
Radlation induced pollen fertility might be the result of
normal chroxmosore pairing, which was dependent on doge of

Y - radiation. rerhaps this aspect has to be explained
in future with more elaborate study on fundamental asspects

of pollen cytology.

The parents, interspecific hybrids and the irradiated
vere evaluated for their gresetion to yellow vein mosaie
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virus, Under natural conditions and artificial inoculation
Pusa Sawani' was found susgeptible. None of the wild
parents exhibited sny symptoms of yellow vein mosaic both
under nztural conditions and artificial inocculation., In
the population consisting of four Fy8 and 12 irrsdisted
’1’ from the dirxect and reciprocal crosses involving
Abelmopchus esculentus end two accessions of Abelmoschus
panihot, raised during November - April 1984~'85, the viral
disease symptoms developed to a milder dégroe under natural
conditions (nil to 9%), PFour rl hybrids consisting of
direct end reciprocal crosses of 2belmoschus esculentus and

two accessions of Abelmoschus manthot raised during June -
October, 1985, developed symptoms of vellow wvein mosaic to a
greater ektent, under artifical inoculation (13 « 27%),

None of the 91 hybrids or mutants from Abelmoschus
eaculentus X Abelmoschus menihot ssp. getraphyllus raised
during June « Cctcber 1985, did exhibit symptoms of yellow
vein mosalic disease under natural conditions, Artificiel
inoculation accelerate: the disease incidence in Fls and
mutated F48 upto 27%., Hanifestation of symptoms in symptom-
less carrier plants is largely subject to the cuantity of
inoculem carriedé in the plant which may rromote or resk the
disease expression, When plants were subjected to forced

inoculation, yellow vein mosaie¢e incidence was accelerated,

Maternai parental effects were observed for quantitative
characters like days to flowerx, fruit length, fruita/plant,
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fruiting nodes on main stem and frult yield., Kuwada (1962)
slso made aimilarxr observations.

The most important drawback in interxspecific hybridi-
sation in the genus Abelmopchug is the sterxility of F,
hybrids, Fhough gamme radiation incressed the pollen
fertility. of F, hybrids, no significant effect on seed
fertility was observed. The doses tried were effective to
eliminate undesirasble dominant charscters inherited from
wild psrents, though there appesnred to be scope for the use
of still higher doses of gamma radiation for creating wider
varisbility. Appropriate gselcection uncer artificial
inoculiation can pick out deairable’plant types having

resistznce to yeliow veln moselic,
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1984~'85% snd June « October 1985, at the Instructional Farm

of the College of Horticult

Undversity, Vellanikkara, Trichur,

consisted of two parts.

a) Cross compatibility betw
Medic and Abelmoschug ¢
rusa Sawani.

b) Gamma rays induced variak

evaluation for host

virus.

The experimental materxis
of Abelmoschus manihot and Abelpogchus

‘Pusa Sawani'.

2., The cross compatibilicey

Abelmoschus menihot and Abe
Savwani® was studied at FO

effect was significant for

vas significant maternal effec

s Kexala Agricultural
The experiments

Abeimoschug manihot (L.)

} (L.) Moench cv,

lity in Mo genexration and

on to yellow vein mosaic

comprised of three accessions

hetween three accessions of

gsculentus cv. ‘Pusa

F, level. HMaternal parental
sot/pod at F, level. There

for crossability indem also.



93

The crossability index was the highest in Abelmosehug
ssgulentus x Abelmoschys menibot ssp. tetxsphyllug (95.36X)

aessulentus (49.55%), Poor pollen fertility and seed set
were observed in !’1 plants vhich indicated sterility in

Apsimoschus manihot.

3, Variability vas induced in interspecifice F1 hybrids

mmwmmmmumoz

Abelmogchus manihot, using 18 kR, 20 kR and 25 kR rays.
Gamma radiation induced considerable variation in inter-

specific hybrids for days to flower (54 « 61 days), plant
height (0,76 «1.,01 m), leaf length (40 ~ 54 om), leaf width
(18 = 30 em) fruit length (13,21 - 17,01 cm) fruit girth
(9,97 « 11,21 em), nodes cn main stem (15 - 19), fruiting
nodes on main stem (4 -« 10), [internodal length (2,95 - 3,87 cm),
fruits/plant (8 - 14), primary branches/plant (1,35 - 2,91),
ridges/plant (6 ~ 8) and fruit yield/plant (0,134 - 0,386 kg),
in direct and reciprocal crogses involving Abelmoschug
sgoulentus and two accessions of Abelmoschuys manihot. The

/- radiation did not significantly influence nodes to first

flovwer and seeds/fruit.

4. Mozrphological transformations were recorded in mutated
genotypes for plant habit, pubescence and pigmentation of
vegetative parts, leaf charagters like size, margin and tip

of leaf, and hairiness of calyx, flower bud and fruits.
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Gamma radiation altered branched hebit to unbranched in 12,7%
of Fl plants, Meny of the dominant charscters expressed in
interspecific Fy generation got chenged to 1ts recessive
formes through garmma radistion, In mmtated F1 generxation,
plants with smooth lamina sndé petiole, narrowly €ided and
blunt tipped leaf wers observed, Hine percent of the
irradiated Fy plants had less hairy fruits as egainst highly
hairy fruits of untreated F, hybrids, Mutants with smooth
flower bud and calyx were also observed, No change vas
observed for pigmentation of veins and corolla throst, leaf
shape, hairiness of stigma, f£ruit shape and f£xuit dehiscence
at maturity, seediness of fruit, seed shape and hailriness
of seeds in all interspecific hybrids. In Abelmoschus
geculentus x Abelmoschus msnihot ss::. Letr il

)’ -radiation increased meeds/fruit substantially. iutegenic

efficiency was found accelerated with increase in dose.

S. Pollen fertility of the interspecific hybrids increased
with increase in dose of )-rediation. In interspecific
hybrids between Abelmosghus ssculentus and two accessioms of

Abelmoschus manihot, pollen fertility was poor (15% - 18.95%).
Increase in pollen fertility was cbserved in irradiated ria

(19% -« 30%). Pollen fertility of Abelmoschus esculentus x

Abslmoscius mgnihot ssp. tetraphyllus increased from 74%
(in Fis) to 81% in irradizted F,s.

6. Reaction of parents, F,8 and irradiated Fy8 to yellow

vein mosalc virus were assessed both under naturzl conditions
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and artificial inoculation. ‘'Pusa Sawani' was infected by
vellov vein mosaic virus (78X - 95%), whereas none of the
wild species did exhibit symptoms. Incidence of yellow
vein mosaic disease was more (13X - 27X) upon artificial
imoculation than under mﬁmnl conditions (ndl to 9%) in

F,s and irradiated Fi# of Abelmosghug spculentus and three
accessions of Abslmoschig masibot.

7. Matexrnal parental effect was estimated in interspecific
hybrids involving Abelmogchus esculentus end Abelmogchus
manihot. Maximum maternal perental effect was observed for
days to flower, followed by fruit length and fruits/plant.

There were differences in c¢xross conpatibility in
interspecific hybrids involving three accessions of
Abelmoschps manihot and jbelmoschus sseulentus. It was
noticed that sterility of the Fl hybrids will hamper the
progress of the breeding programes, Though gamma radiation
enhanced the pollen fertility, no significant increase in
seed fertility of interspecific hybrids wes cbhserved, The
result also indiceted that gamma rsdiation could generate
useful variability in Fl hjhnds by changing the undesirable

donminant characters of wild parent.
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ABSTRACT

Yellow vein mosaie ip the most destructive viral diseass
of bhindi, which takes hsavy toll of the crop, infecting at
all growth stages, Attempts to isolate source(s) of resis-
tance t© yellow vein mosaic disease from cultivars and vwild
relatives were provic to be of limited success becsuse of
either incompatibility or sterility barriers between the
cultivars and wild relatives, aAn experiment was planned and
carried out during June - Cctober,1584) November - April,
1984-'85 and June - Cctobexr 1985 at the Instructional Farm
of the College of FHorticulture, Vellanikkara, Trichur to
1nducé variability inr interspecific hybrids involving
fbelmoschus esculentus (L.) Moengh end Abelmoschys manihot

(L.,) Fedic,

The three accessions of Abelmogchus menihot were
observed cross compatible with Abelmoschus egculentug cv.
‘Pusa Sawani', Abelmoschug manihot ssp. tetraphyllus crossed

readily with Abelmospchus esgulentup (CI = 95%). This was
proved through Fo fruit set, Fo seed set and germinetion of

F, seeds. The Fi plants did not bear normsl seeds and '2

0
generation could not be raised. The pollen fertility of 3‘1
hybrids were much lower than the parents, There was

reciprocal difference in the crossability index,

Y radistion created considerable varisbility in
interspecific Fy hybrids for days to flower, plant height,
leaf length, leaf width, fruit length, fruit girth, nodes



on main stem, fruiting nodes on main stem, internodal length,
fruits/plant, ridges/fruit snd fruit yield/plant, in

Abelmoschus spculentug X 2 accessions of Abslmoseius menihot.

There was preponderence of characters of Abelmoschug
panihot in the interspecific hybrids. Considerable changes
in discrete characters were observed in irradiated Fy hybride.
Dominant characters like branched habit, pubescsnce and
pigmentation of vegetative varts, and hairiness of fruit got
changed with gammavradiation. Though the /—taﬂiation
enhanced the pollen fertility of intersvecific hybrids, they
had secdless fruits or fruits with incompletely filled seeds,
With the doses 15 kR, 20 kR and 25 kR tried, cueantitative and

-qualitative charactersg were affected, though there appeared
to be gscope for the use of still higher dose of ){raya to
create wider variablility in interspectific hybrids.

Under natural field conditioms and artificial inoculation,
'Pusa Sawani' was infected by yellov vein mosaic virus, vhereas
none of the wilé species did exhibit any symptoms. Artificisl
inoculation provides a means to select desirable plant types

having resistance to yellow vein mogaic disecase,
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