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INTROZUCTION

The success of crop improvement programze depends on
the amount of genetic variability available in the popula=-
tion and the efficlency of the selection techniquea. Induced
mutation has proved egs a potent tool to incraase variabl-
1ty which can either supplement or replace hybridization.
However 1t should not be the ond of e pimnt breeder's
efforts. Such artificial induction of varlablility cen serve
ag the basis for further ilmprovement and the evolution of

new varieties,

The work of Muller and Stadler almdat 53 years agd

gave birth to the mutation breeding technique which ropre-
sents a departure from the conventional breeding procedurcs
in agriculture, With the advent of this method the genotype
and phenotype of living erganisas are under huasn contrdl
and can be changed at times according to the needs. In fact
it has opened a new era in plant breeding and is commonly
uged nowsz-days £or crop improvement in sgriculture, This
1s amply demonstrated by the relatively large and stendily
increasing nuomber of mutant varieties which have bsen commere

clally released from different countries all over the world,

The successful exploitation of atomic radiations for
inducing alterations in the base sequence of DNA is one of

the most potent lines of contemporary breeding research.



The success of the green revolution, to a certaln oxtent

a praduct of induced mutations has alrsady proved that radie-
tions can be beneficially utilised for tailoring betteor
varieties of crop plants. Artificlally induced variations
have been exiensively studied and reported in aimcst all
¢rop plants especlally in seed propagated onas. These
raports clearly show thet all morphological and physiological
cheracters within the species boundary and even beyond this,
can bte induced by mutation. Gotitachalk {19569) in his work
on Pisum sativum has clearly shown that mutations which are
progressive in the evolutionary sense can be inducod by
different mutagenic agents. lMost plent breeders nou recog-
nise mutation breeding as a potent tool for evolving ncw
varieties, It 1s also much time saving, compared to convene
ticnel plant iaprovement methods, A desired mutation con
be recovered in a homozygous state in M, or H3 genaration
compared to E‘6 or F7 generations in the case of hybridizee
tion (3iguobjoransson, 1570). The release of the vheot
variety, !Shorbati Scnora' by Sweminathan (1569a) in three
and o half years is the most striking exanple of this., The
work of Sears (1956) on transferring the resistance factor
from the wild grass species, jegilops umbellulata to the
cultivated wheat variety Chinese Spring by induced ironse—
locations has shown thet new combinations can 2159 be
created by mutation breeding. According to Brock (1970)



"we can induce aeny mutation that ocourred naturally, and
probably many vhich have either never occurrsd naturally,

or have been lost froam the netural population',

Sparrow et al. (1958) have reviewed the progress in
mutation research during 1896 to 1955, The reporits on
induced mutations by Gottschalk (1960), Gaul (1964),

Sparrow (1961}, Sparrow et al. (19063), Gustafsson and Gadd
{1965), Nilan (1956), Kawal (1962) and Swaminathan {1969 e,b)
glve a olear picture of the achievements made in the f£ield

of mutation breeding in various crop plants.

Study of mutagen sensitivity 1s a preerequisits for
initiating practical autation breeding programme in any
crap plant, as there is a positive carrelation betucen
susceptibility and yield of positive verigants. The sensi-
tivity of seeds to mutagenic treatment is dependent on
vardous factors including genotypa, type of mutagen, the
dose and dose rate employed and many other modifying factors,
The response of cells of higher plants to physical and
chemical mutagens is influenced to varying degrees by nume-
rous biological, environmental and echemical factors as
reported by Kawal and Sato (1966). They further added that
these factors modify the effectivencsn and efficiency of
nutagen in higher plants, Though it is not clearly under-

stood why these factors influence mutations and chromosome



aberrations, it has been cleorly demonstrated that mony of
these factors must be controlled in outagen treatment in
order o obtain reliable, repoctable ond usually optimun
results, The success of mutation breeding to 2 great extent
depends on sslection of variety to which mutagenesis ig

created,

Bhindd or Okra (Abelmoschus esmculentus, Moench) is
considered as one of the most important vegetable crop in
India due to their wide adaptability under e wide range of
edaphic and s5il conditions, Availability of its frults
during most of the =easons of the year end the relatively
low cost of production mede it one of the most favoured
vepeteble orop of the world. =IBhindi is considered as a
proteinacous vegetable. Numersus varicties have been
released by conventicnal breedimg techniques in addition to
a large nunber of locsl varisties under cultivation, But
none of the varieties shows resistance or tolerance to thoe
most dreadful disesse of the crop variety, vellow vein
clearing, a virus disease, This clearly demonstretes thot
the genes concernsd with resistance to YVM is not avatlable
in natural population. The only alternative 1is to create
variability by artificial means and direct selection pro-
cedures to0 J.sola‘t:‘e out resigtant types. An attempt has been
initiated in tho Department of Agriculiural Boteny, College
of Agriculturs, Vellayani to create variability to isolete



out resistant types in this particuler crop. During thoe
course of this main objective, in tha present study, an
enynest attempt is made to test the varietal variations
on thelr response to the moat efficlent physical mutogen,

60c:) gamua rays.

The main objectives of the present investigation
include:

1. To test ihe mutagen senaitivity of Bhindl varictiecs
based on M, lethality, injury and sterility,

2o To test tho differontial pesponse of purc and
hybrid seeds to mutegen, and

3. To assess the induced variabllity in Ma £or various
polygenic traits in pure and hybrid seeds.
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REVIEd OF LITDRATURE

The idea of producing mutations artificilally and
using them for breeding was reported as early as 1901 by
DeVrien. In the first tuenty five years of this century,
nuneraus investigators tried to induce mutations in wany
different organisms by physical and chemical agents of
varied nature. Xe-ray irradiation was spplied to cells
and chromosomes by Koeralcke (1905) snd Gagner (1903).
However, the conclusive proof that fonizing radiationa
induce mutations was presented by Muiler (1927) in Drosophila.
This was closaly followed by the successful experiments
of Stadler (1528 a,b) in inducing mutations in barley end
maize, Since then different kinds of radiations have been
tried. Though these attempts were successful in some ceses,
the methods used werc not sufficlent to provide clear and
convincing results (Gaul, 1964). A wide range of both
physical and chemical mutogens 1s now available and it 4is
therefore natural that several investigators have probed
the relative advantages and disadvantagze of the different
mutagens (Swaminathan, 1269 a,b). However, most of the
varieties developed by mutation breeding have arisen fron
materisl irradiated with ionizing radiation only
(Sigurbjoroasson and Micke, 1969). In sexually propagated
crops chemical mutagens have ylelded very high mutation



frequencies and in most cases they were more efficient

than lonlzing radiations (Kamra and Brunner, 1970).

Varietal sensitivity

As reviewed and reported by Davidson (1960), Konzak
et al. (1361 a,b) and Nilan (1956) the major factors that
alter the genotypic sensitivity to mutagens include nuclear
volume, water content, oxygen pressure, stage of develops
ment and hydrogen ion concentration. In recent years, the
role of nuclear volume end chromosome content (DNA value)
in determining the radiosensitivity of plant species has
recelved a great deal of attention, It has been cleariy
demonstrated that there is an inverae relationship betueen
radlosensitivity and DNA content. Data for the prediction
of radlosensitivity of seeds in relation to total IA cone
tent have been published by Osborne et al. {1983). GCong-
tic differences eventhough they are as gmall as aingle
gene differences, can induce significant changes im radio-
sensitivity, Gustafsson (1944, 1947, 1965), Gustafsson
and Tedin (1954), Milan (1956), Laomprecht (1956, 1958),
Gelin et al. {1958), OSmith (1961), Sparrow (1961),
Konzak et al. (1961a) and Sparrow et al. (1965) clearly
reported that any change in the genotyplc level can induce
significant changes in radiosensitiviiy which influence



not only the total rate, but also the spectrum of recow
verable mutations, Ramalingam (1980) reported that spece
+rua of autations differed according to variety and mutagen
and interaction between variety and dose of a particular
mutagen. A variety-depsendent varlation was observed in

the sensitivity to physical and chenical mutagens.

A clear and specific prediction on the influsnce of
a particuler genotype on the mutation spectrum is not
available as reported by Mackey (1960 a,b)., Jegathesan
and Swaminathan (1961) nnd Swaminathen (1965) reported a
differantial cffect of mutagen between cpecies of the sape
ploidy level and between verieties within the same specles
in various crops. Radiosensitivity of haploid plants was
found to be higher than that of diplolds (Tanakas 1970).
The diploids in turn vere reported to be wore sensitive
than the respective autstetraploids (Yameguchi and Kobayashi,
1960; Yameguchi, 1954 and Sree Rangaswamy, 1570). ZEnken
(1966 a,b) concluded that closer the varietles in their
genotypes, greater is the similarity in their spectra and

frequency of mutations,

Gregory (1960) stated that the chief limiting factor
in mutation production and mutation recovery is the genlc
constitution of the experimental organism and not the type
of mutagen used, Thus for the plant breeder a knowledge of



what might be celled mutont expectations in his material
may be made important than a resolution of the mechanisa

of mutation changes at the submicroscopic level.

Comparison among varieties of tomato (Bilachi et al.,
1963}, barley (Mikeelson and Brunner, 1968) and pea (liulteeb
and Siddiqui, 1973) showed variation in respect to rodia-
tion response among different genotypes indleating the
influence of genetic factors on radiosensitivity. Krdshnoaswaml
and Rathnam (1932) reported differential radiosensitivity
to LMS exhibited by ten greengram cultivars. Gamma irmae-
diation of greengram varletles indicated variatlion in the
mutagenic sensitivity in the 4, generation {Ratnaswany et al.,
1978). Difference in radiosensitivity was also reported ia
varieties of cucumbits (Vishnoi and Joshi, 1981), Safflower
(Mallikarjunaradhya and Gowda, 1981) end Tomatce (Georgilov,
1960).

Davees (1962) studied the genetic control of radio-
sensitivity in tomato using growth measurements and other
characters, Blachi et al, (1963) have also conducted
experiments with tomato varietics. !Marked intervarleinl
differences in radiosensitivity were recorded by Maksuo
et al, (1993), ruji (1962), Ukal (1967) and Mikaelson and
Haveratna (1968) in rice. The varietal differences in radic-
sensitivity were 21so reported to be due to differcncos in

chemlcal composition (MyHensere et al., 1965) or due %o
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differences in endogendus levels of auxin and ascorbic

ncld (Goud et al., 1967).

Chromosome constitution and pollen/aced sterility
affected by Mutation treatment

The absorption of ionizing radiation in a bacterial,
plant or animal cell has long been known to praoduce a
variety of structural abeprations in chramasomes which are
visible under the microscope. £As a result of cxtensive
works done by various workers it has been repeatedly shown
that apart from the geneticelly trznanissible changes,
irradiation causes a nuaber of cytological abnormalities,
Formation of micronuclel, restitution nuclei, multinucleate
cells, multipolar spindles, as well 2s abnormal contraction
of chromosomes and stickineas of chramosomes may be mentioned
as some of the important cytological abnermalities, The
frequencies and kinds of aberrations have shown to be effec-
tive yardsticks for the cytological assay of radiation

damage.

Goodspeed (1928) reported failure of some chromduone
to peir after irradiation, Levitsky and Asaration (1932)
in Crepls, Vicia and Secale and Muller and co-workers
(1937, 1938) in Drosophila observed chromosome brealkage

due to Xeray irradietion. Stadler (1932) reported chroe

mosome brealtages in malze,

Lea and Calchecide (1942) found in Tradescantia that
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chromatid bresks end isochromstid breaks were induced st
the prophase, while chromosome breeka and chromosome inter-
changes were induced at the interphase, Sax (1943) had
repsrted that the primary genstic event in irradiation is
the breckege of chromosome thread, Muller (1954) stated
that the frequency of groass structural changes varied as a
power of the dose higher than one when I-yrays or gamma rays
are applied in ordinary doses since with such irradiation
the broken ends which unite are usually produced indepen-
dently arising from breaks oand the products, the structu-
rally changed chromosomesn, therefora represants a concens

tration of effocts,

Sparrow (1961) reported chromosome sticliiness and
clumping as an immediste result of irradistion with high
doses. It has been found in barley that the translocation
frequency deternined by both mitosis amd meigsis is the
same and increases linearly with radiation dose (Gaul, 1963;
Calbult and Smith, 1952; Caldecott et al., 1954). Budaline
end Scapova (1965) observed ring formation zlong with
bivalents in 10 kR gamma irradiated Tritlcua dicoccum,

Evans (1967) concluded that radiation does not immediately
break chromosomez and may not produce direct breaksges of

chromosomes at all. Vasileva and Mikhanzhiev (1972) repor-
ted an increase in chromosome aberrations with the incraace

in gamme irradistion doses in different varietiss of pea,
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In soya bean it wag reported that the fraquency of root
tip ¢ells with structural chromosome ree-errangements
increased with increagse in concentratiosn and dosage of
sutegens, and the most fraquent form of chromosome abe~
rrations after chemical mutagen treatment was lagging and
use of Xerays and gamma rays produced bridges and fragments.
(Mashkin and Proludina, 1574). Structural chromossme
reearrangements were obaerved in mitosis and melosis after
treatment of paa seeds with gouma rays and EMS by
Rekhmatulla and Gostimskii (1976). They also found that
the frequency of chromocsome sberrations to be considerably
greater after treatment with gamma rays. In Copsicup
agnnus after irradiating with 040 kR gomma rays medotic
abnormalities 1like gtickiness, clumping and breakages of
chromosomes, formation of multl valents end univalents,
non=orientation of chromosomes on the metaphase plate,
unequal chromosome separation and laggards occurred at

frequancies proportional to dosage.

Reduction in fertility of Hy plants 48 a raliable
paraneter to assess the effectivensss of mutagenic treat-
usnt as reported by Kiwi (1962)., A linear dependence of
decreased pollen and seed fertility on mutagen dose wes
reported by Beachell (1957); Chang and Hsich (1957) and
Singh (1970). Pollen sterility which oecurred in most
plants resulted from cumuletive effects of aberrant melotic
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stages and physiological and genetic damage caused by
chromosome breakage (Rao and Lakahmi, 1980). Baukowska

and Rhymza (1970) observed that fertility was reduced in
proportion to the dose of gamma rays in Phaseolus vulgsris.
Bekendam (1961) in Rice had indicated a decrease in ferti-
1ity with increasing dose upto a certain level beyond which

there is however a saturation effect,

Singh (1970) observed that in rice gamma rays induced
a high frequancy of translocations and this might be corre-
lated with pollen sterility. Vasileva and Mekhanzhiev (1972)
reported an increase in chromsscme aberrations with the
increase in gamaa irradiation doses in different varieties
of pea, Bensal and Singh (1972) studied a polypatalous
mutant of NP-46A, which breeds trus and which was induced
by Xe-rays.

Effect of Mutecens in the M1 genavation

Mutagens disturb the normal bidlogicel organisation
of an orgenism and this is expressed in a number of ways.
The low dosages do not shaw any severs offects but high
doses produce grass visible disturbences, These effects
are seen in the M, generation in six categories (1) reduced
geraination (2) reduction in aurvival (3) growth inhibition
(4) reduced fertility (5) Chlorophyll chimeras and (6) other
morphological and developmental abnorzaliiies.
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Gerpination of seedg

Delayed and reduced germination is a common feature
at higher dose levels and rates as reporsted by Athval (1963)
in Cicers using X-ray treatment. Shrishov and Shain (1966}
using gamma irvadlation in field beans and Sidorova ot al.,
1966; laslov and ‘tepanova, 1967 in Jea confiramed the
above results., Dehiya (1573) reportcd that among the diffe-
rent goemma irradiation treatments 30 and 70 kR decreased
germination of the treated wmung bean sceds. Louls and
Kadambavanasundaram (1973a) reported a reduction in germi-
nation percentage and an increase in delay for germination

following gamna irradiation of coupea seeds.

Survival of plants

The survival of seedlings was generally found 10
decrease with increasing doses of radiations and chemical
wmutagens (Rad> and Ayengar, 1964), Yamogata et al., 1963;
iddiq, 1967; Swaeminathan ot al., 1970 end Jananowskil, 1970;
obtained a sharp fall in survival rote vith gemma ray dogsage
above 25 krad in Plgum arvense and Vicia sativa. A signie
ficant reduction in plant survival uith high doses 0f Yerays
end neutrons was reported by variocus investigators include
ing Ojomo and Chheda (1971) in cowpea. Mujeeb and Grig
{1972) in Phaseolus vulgaris observed 2 progressive reduc-
tion in survival with the increase in dose of gamma irradia-

tion. Fautrier (1976) reported that in Lucerne, no plant
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survived in trectments above 120 krad of gomma rays.
Dabaley and Zekurnov (1977) noticed that in sweet variety
of Lupin 20 krad end for bittver variecvies 30 lkrad of gamma

rays weres found to be lethal.

Plant heizht

Teretchenks (1966) noticed delayed seedling grovth in
pea by gomma irradiatisn. Akilov (1956) noted an increase
in plant height with incrzased dosago of Zamme rays in
soyabean. Though tho height reduction was conspicuous at
seedling stage,’ Louls and Kadambavanasundaram (1973a) found
the plant height at maturity to be uniform over the treate
mentg after gamoa irradiation 9f coupea seeds at different
doses. Sreerangaswamny et al. (1973) observed that the
greengram plants treated vith gamna rays were shorter then
the parents and those treated with 60 krad were the shortest.
Decrease in seedling height in gram was noticed by Khanna
end Makachandam (1980),

Mutations in the i, goneration

Gustafsson (1947) stated that chlorophyll dioorgoni-
sation ic one of the many effects of irradiation. An
increase in the frequency of chloraphyll gutaticas with
increcsing doses of radlations was reported by several
Investigators in rice. Mutotion frequency resched a maximum

at moderate dosez of Xe-rays and gamna rays and decroased at
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high doses (Matsuo et al., 1958; Masima and Kowai, 1959)
Gailey and Telbert (1953) reported that very high doses
of gamma irradiation to the extend of 50 krad did cause
disorganisation of chlorophyll,

The environmental conditione under which the seedlings
ere grown, alter or even induce certain chlorophyll defi-
cient phenotypes. Thus Hansel (1968) and Nilen et al,
(1963) found thet unless M, seedlings of all treatments were
grown under identical conditions, difference in mutation
frequencies between treatments may not be valid. Popovic
and Zecovie (1965) studying mutation chenges in winter
barley due to gsama irradiation observed a change in ear
colour in some plants, They also racorded several chloroe
phyll mutants, Kasysnenko and Timofeyev-Resovsky (1967)
in Arabidopsis thaliana L, found that when treated with

0060 all the 130 chlorsphyll mutants were single recessive

end six were considered to be of particular interest in
that, one had increased pigmeqtation, but less assimila-
tion rate, another with reduced pigmentation, and greater
vitality etc, Alikhon and Veeraswamy (1574) studied the
effects of gampa rays ;m EMS in red gram and found that
chlorophyll mutations were maximum at 24 krad and 70 mn

treataments respectively.

The frequency of chlorophyll mutations recoverable in
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a mutagenic experitent is a good indicatlon of the effective-

ness and efficlency of mutagenic treatuzent (Monte, 1963).

Differences in the spectrum of mutations induced by
physical and chemical mutsgens were reporited by several
investigators. Rekendam (1961); Chao and Chal (1961); end
Basu and Basu {1569) reported thet in rice following irra-
diation, the =2lbinos predominoted in the chlorsphyll muia-
tion spectrum followed by viridis and Xontha, Louls and
Kadambavanasundaram (1973b) reported the occurrence of albino,
xantha and viridis mutants in covpea £ollowing geammn irra-
diation. Chekalin (1977) obtained wide spectrum of chloro=
phyll mutations in Lathyrus sativus following gamme irradia-
tion and treatment with different chemical mutagens, the
most frequent being chloro=viridis,

Induced mutations on polyzene traits

Almost all economlcally important characters in plants
are known to be governed by polygenes. The expression
'Micro=mutation' 1s used to mean mutations in polygenes
governing quantitative characters leading to small choages
in phenctypes. East {(1935) has pointed out that the devia=
tions forming the fundementnl materiala of evolution ars
the small variations mentioned by Darwin. Baur (1929) in
his paper on the means, origin aad inheritance of racial
differences in Antirrhinum introduced the term "Klein-

mutetionen” which Gregory (1969) interpreted es synonymous
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with micromutations, But the firat convincing report that
physical mutagens like X-rays can induce new genetle
variability in guantizative traits was presented by
Buzzatl Traverso (1955) in Drosoaphila. The poscible role

5f small mutations in plant breeding became apparent soson,

Following the successful experiences of Gragory (1355)
in the usefulness of mutation tool for groundnut improve-
ment, breeders in different crap plants resorted to the micro-
mutation technique to iamprove quantitetively inhericed
characters like yield and its components. Sax (1995)
reported that yield can be increased by certain stimulatory
doses of radiations, which may be dus io higher mitotic
activity of mutants (Tedorodza et al., 1977; Javeed Igbal,
1979). Radiations produce more chromosome wmutations which
are seived off during meiosis while EMS is known to praduce
comparatively more point mutations {Chremberg et al., 1959).
Experiments of Humphery (1954) and Rowldngs et al. (1958)
on induced mutations in soyaboan clsarly showsed that the
estimates of genetic varioilons for yield, plant heirht,
maturity time and seed size on the averase were five times
as large as those of the controls, giving a better chance

for selection,

& general reductlon of mean and a significent skevness
distribution afier mutagenic treatments was reported by

Scossiyoll (1965)3 Goud (1967a) and uinocha et al. (1977).
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Kumar and Das (1977) have also agreed with the above
report and explained the cause as the actlon of ionizing
radiation on chromosomel and extrawchromoaomasl parits of

the cell,

Increase in variance following mutagenic treatment was
a common feature observed ln quantitative characters ag
reported by several investigators {Oka et al., 19583
Batiman, 1959; and Matsue and Onozawa, 1961). Oka et al.
(1358) and Ota et al. (1962) reported an increase in varie
ance with increasing doses of mutagen, but Yamsguchl (1960)
observad an opposite effect, Yamaguchi (1964) confirmed
that variance d4id not increase linearly with the radiation
dose, On the other hand, Mish znd Bhatti (1358) reported
that the varlance decreased at higher doses. Sakal and
Suzuki (1964) and Tanaka (1968) found that distribution
of varience for certain characters was stunned and therefore,
stated that the mutation of polygenes occurred wostly in
a negative direction. Swaminathan {(1966a) was 3£ opinion
that the directions of incidence of micrs-mutatlons was
stronzly influenced by the previous selection history of
the variety.

Brock et al, (1972) has reported that the incroased
variability in mutegen tregted population is found to be
largely due to increase in genetic conponents. Borojevic

and Borojevic (1968) repsrted that genetic variebility



20

for several quantitative characters increcsed in irrodlated

population of Triticum gestivum.

The induced genetlc varlabllity proved also to be gul-
table for artificial selection on speciflc quantitaotive
traits, The experimental work initiated Ly Scossiroli (1964)
and followed by Clayton end Robertson (1955, 1964) ond
Kitagawa (1967) proved to be fundamentsl to this point of

viav.

As a general rule induced mutations can be success-
fully used to creete any sort of useful variations in quat-
titatively inherited characters. The classical work of
Gustafsson (19565) on adaptability and improvement of yisld,
and that of Sigurbjornsson and Micke (1969) on numorous

other traits provide examples to this.



MATERIALS AND METHODS
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MATERIALS ALD MEINIONS

The present investigation on gendtypic stotus in
relation to radlosensitivity and induced mutaegenesis on

Thindi (Abelmoschus esculsntus Moench) was conducied in

the Depariment of Agricultural Botany, College of Agri-
culture, Vellayani during 1932-84, The detalls of varice
ties tried o test sensitivity are presented in Tablo 1,
and the hybrids to study induced mutations in Table 2,

Selection of seed muteriel
!

Uell developed seeds obtalned from fully ripencd
frulis of healthy plants were used for the study. Uniformly
dried healthy seeds having same size and colour verc selec-

ted for mutagenic treatment,

Technigue of selfing

Raindi is a naturally self pollincted crap, To ensure
cent per cent self pollination the pareintal plents vere
selfad by providing protective ceasures. The flouer buds
to be opened on the next day vere covered by usint a butter
paper cover in the previous evening, ULhen the flouwers are
openied on the next day, assisted posllination was done by
using camel hair brush, after renoving the cover. The
flowers were covered immediately after pollination end
allowed to remein for 3-4 days. The solfed {lowers uore

properly labelled for future use.
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Technique of croasing

Pre-dotermined male and femzle parents were used f£or
crossing. The selected buds in the female parent was hand
emasculated in the previous evening and properly protected
by covering it with a butter paper cover, In the next
day morning, assisted pollination was done by taking the
pollen from the male parent ot the time of normal anthesis
and dusting on the stigmatic lobe of the emasculated
flowers. Male flowars were clso pratected from cross
contamination., The crossed flovers were properly covered

and labelled.

Hathodg

Gamna irradiation

The twenty varietics including fourteen pure breds
and sixz hybrids were irradiated by using & gamma coll
installed at XKAU headquarters, Vellaniklara, The dose
rate boing 60 kR/hr. The irradiated secds were plented
on the Sth day of exposure,

Planting technique

Gamma ray treated aad contral seeds were preesoaked
for twelve hours ond sown Ln two replications of 30 seeds
each, The seeds were planted in rows at a spacing of
45 % 49 com efter = basal dose of cowdung. Propor rondomi-

zation of treatments were done in each replication, Ghm



experiment was lald out in ABD with two replications., Fere
tilizer application were done at the rate of 25:8:30 kg NPK
per hectarse. Full dose of P and half dose of ¥ and K wore
given two ;eeks after sowing. Remeining half dose of W

and K were glven after fortyfive days of souing. A mode-
rate spacing and fertilizer status were glven t2 checlk
excessive vegetative groith. Speclal care was taken to pro-
vide uniform field conditions for these plants till horvest,
Irrigation was provided as and when rejuired, All the field
experiments in this study relating to li; and M, were con-
ducted in the experimental area attached to the Deportment
of Agricultural Botany, College of Agriculture, Vellayani,

Plant protection

Halathion (Cythion) 0.95%» was sprayed twice before

fruit setting +o control shoot borers.

Direct effect of the mutazen on the H1 reneration

The direct effect of gamma rays on the varisus fono=

types were studied with respect to the following characters.

1. Germination percentage
2. Days taken to complete geraination
3. Plant height at 30 days interval from sowing to

complete harvest.
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4, Kumber of leavas per plant at 30 days interval

from sowing to complete harvast,

5. Number of branches per plent at 63 and 90 days

after powing
6. Humber of fruits/plant
7. Length of fruit

8, Yeight of fruit
9, Tield per plant
10, Pollen sterility
11, Seed sterility
12, Weight of secds

Observation on M1 peneration

1. Geraination

Germination counts in the difforent trectments ucre
tuken from the third day of sowing in the early morning
hours. Total germination percentage wes estimated from
the values taken on the doy after vhich no further gerni-

nation was observed.

2, Plant height

Plant height was determlned et three stages of growth
at an interval of 30 days, namely, 30th, GOth and %0th days
after sowing. Heights were taken from ground level to the

tip of the plant and represented in cm,
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3, Numpber of leaves

Number of leaves produced per plant was also studied
at three stages of plant growth ie,, 30th, 63th and Q0th
dey after sowing. Totsl number of groen leaves avallable

at the time of observation was taken into comsideration,

4, Number of branches

Humber of branches produced per plant was studied
at 60th and 90th day after sowing. Totsl number of branches
per plant avalloble at the time of observation was taken

into consideration.

5. Number of fruits per plant

Data on the mean number of frultu produced per plant
were studled in the 1N generation. The total number of
frults produced in each plant was counted and the meon
caleulated.,

6. length of fruit

First formed two fruits each per plant were harvested
from f£ive plants selected &t random from each treataent.
The length was taken from the psint of attachment to the
tip in em,

7. Helcht of fruly
The frulis vwhose length were taken were weigheds The

wean weight of frults tezken from & single plant wera cole

culated in gram,
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8, Yield per plent

The yield obtainsd per plant was celculsted based osn
the welght of fruits and the total number of fruits pra=
duced per plant.

39, P3llen sterility

Pollen sterility analysig was done using acetocaraine-
glycerine staining technigue, Ten plants at random from
each treatment were aelected, Flower buds prsduced during
the early part of the flowering period were selectod,

Pollen grains wepe cdllected at the ¢ime of noramal anthesis.
The pollen grains were collected by msans 9f & cleen camel
kair brush and placed on a drop of acetocarmingwglycerine
nedia placed on a clean slide., It was then kept £ar one
hour and exomined under the low power 22 a microscope.
Unsteined, undersized, partially stained and shrivelled
pollen grains were scored as sterile end the uniforaly
stained and properly f£illed pollen as fartile. Thrae s5iides
were prepared for e¢ach flower.' Five microscoplic fields
were scored fros each siide. Follen sterility was ectimated
as the percentage of sterile pollen in the total numbor of
pollen grains in & microacopic field,

10. Seed stertlity

Fully ripened fruits werc harvestad froam each plesite

The frults were split open at the ridges and the number ¢



foertlle and sterile seeds were coumted, Two frults per
treatment were token €0 assess seed sterility. Seed gtew
rility was estimated as the percentage 2f sterile seeds in

the total nunber of seeds in a Lruit.
11, Jeight of seeds

The weight of one hundred fertile plumb seeds Zrom

each plant/treatment were $aken using o nono-panebalonee,

Collection of seed materdal for raisine i, generatlicon

Seeds were selected from treated population of hybrid
seeds and respective contrals. There were 18 treabments
in each replication., Based sn vl seed sterility percefs
tages the treated population was categorized wder thrac
heads,

Te 0~15% - Low sherility group

2o 15-30% - Medium sterility group

3. Above 30 - High sterility group

Two frults each from each plant/trecatment collectod
for selection of seed naterisl £for raising M, generation.
Five plants from each sterility class vere selected per
treataent per replication. There were cighty n1 plants
selected per replication including control. From the obove
plants, the first formed two fruite were selfed, alloved o
have full meturity, harvested and dried and stored for extrace

tion of seeds. At the time of raising M& ganeration the seeds of
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the two fruits selected/plant were bulked together and
collected thirty secds at random and raised %, generation.

Planting_technlque of M,

The selected seeds vere uniformly dried oand sown in
rows, 6ach row represent one i, plant, There were thirty
plants each in each progeny row. The fertlilizer dose and
uade of application and crop mansgement were as recomzended
in package of practices., Special carc was taken 0 pro-
vide uvniform field conditions for the entire crop t1ll hare

vegt. The f£ollowing obgervations were token in M.

Chservations on HE plants

1. Chlorophvll mutation freguency

The chlorophyll deficient mutants wvere screencd out
on the seventh day of sowing. This was done in the early
morning hours, This was continuad for ebout three more
days and freguency calculated on treatmentwise, Bue to
lack of different types of chlorophyll mutants, the spectrum

was not tuoken into consideration,

2. Viable mutations

Gamma ray treated and control plants were subjected

to perliodicel observationg and the visusl varianis scored.

3« Quentitative mutations

Detolled observations on quantitative traits were
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taken from sll the normal looking plants, excluding border

plants. Observations were token on:

1. Plant height on 30th, 60th and 80th day efter
sowing

2, Kumber of leaves/plent on 30th, 60th and 30th day
after sowing

3. Nuaber of branches/plant on &0th end 90th day
after sowing

4. Rumber of fruits/plant

5. Length of fruits

6. Welght of Lfruits

7. Yield/plent

Observations on quantitative cheracters in I~12 ware

made £ollowing the same technigue as for M1 generation,

Statistical analyses
4q_analysig

Analysis of variance of the data was done £olloving
Fischer (1935). The mean vzlues wore token £or each charace
ter per treatment for each replication, The data collected
in percentages were transforged by the angular or stn™?
transforaation proposed Ly Snedcor (1356) befare concucting

thelr analysis of variance.

The outline of the mnalysis of variance table showing
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the gsource of variation, corvesponding degrees of freedon

of M1 generatlion is glven below,

Source Legrees of freedom
Total 79
Block 1
Treatment 33
Error 39

In the i1, the data was analysed by using 18 x 2 RBD
and 9 x 3 x 2 aplit plot design. The corresponding degrees

of frocdom are given below:

1. 18 x_2 RED

Source Dagrees of freedom
Total 35
Block 1
Treatuent 17
Error 17
2. 9 x 3 x 2 split plot
Source Dezrees of freedon
Totad ! 63
Replication 1
Hain plot 8
Error (a) a
Sub plot 2
Main = sudb 16

Error (b) 18



Table 1, Detalls of varieties selected for radio=-
sensitivity analysis in M,

Serdlal Ho,

Name of the genotype

O Y O~ wu & W=

D D e = W W ol oW ed =
Bmmﬂc\\nbuma

Pusa Saweni

Co=1

Kilichundan

Pusa Sawani x Co«1

Pusa Sawani x Kilichundan
Co=1 x Pusa Scwani
Kilichundan x Puse Sawani
Kilichundan » Co=1

Co=1 x Kilichundan
Sevandhari

Anzkonmban

Le3s IT

L.H.

Cochin local

Chuvala Venda

Kozha local

LeHdSe I

Karingal local

Ola Venda

Pilicode local
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Table 2, Detzils of genotypes included for nmutetion

analysis in 1’42

3R

Serdal io. Nage of the genotype

o e

O DN Ouw o

Pusa Sawani

Kilichundan

Co=1

Puse Sawani x Co~1

Pusa Sawani st Kilichundan
Co=1 x Pusa Sawani
Kilichundan x Fusa Sawani
Kilichwaden x Coe=1

Co-1 x Kilichundan
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RESULTS

Effect of gomma raya on the M, generation

The direct effeet of the nutagen on germination and
days token to coumplete gorainetion; height, numder of
leaves and branches per plant at diffsrent intervals;
nusber of fruits per plant and fruii characters and nollen
and seed sterility were estimated in ll,.

Germination

The germination percentage wnder various treatments
i3 presented in Table 3, Statistical analysis of the
data has shown significant vardations among the treatments,
A significant reduction in germination was noted in the
case of G.,. G1l+' 615, 017 &and 019 comparaed to thely ress
pective controls whereas G., 63, Gyo (}5. GG' GS' Gg, G‘IO’
G.”, 012, G‘IB' 616' G18 and 320 showed only an insimifl-
cant reduction in germination percentage., The germination
percentage in control ranzed from 26.49 (8y5) t0 75.53 (G5)
while in 30 kR exposed materials germination percentage
varied from 12.74% to 70.08» in (G1 5 and G‘Io) and (33 rose
pectively. Not much of difference in germination percen-
tage could be observed between conlrsl and 20 kR in 610 as
against a poor germination percentage (12.74) in troated
G,|5 populations The geraination percentege of the parental
verieties as well as of its hybrids on expasure 10 30 kR
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Geraination Days taken to eamplete
(percentage) gerninaticn
Genotypes

Control 30 kR Contral 0 kR
1 63.51 61.17 745 Te0
2 37.25 25.82 8.0 6.0
3 75.53 70.06 55 7.0
4 55.82 50.04 6.0 80
5 68.73 62.40 7.0 740
6 68.73 52.81 7.0 649
7 66,34 91.79 640 2¢5
8 55.82 51.78 Te5 7.0
9 61.34 59.09 7.5 740
10 71.01 70,08 6.0 8.0
V] 68.59 66.01 6.0 645
12 264,49 23,66 5.0 %40
13 3%.18 29.03 845 845
1 55.82 42,09 5.0 449
13 42,0 12,74 6.0 640
16 35.78 32.63 Te5 8.0
17 50,82 32,15 645 Te0
18 9179 49,82 45 440
19 31.09 16,70 59 5.5
20 45,96 42,1 7.0 7.0

F value 13,63% 1.27
CD velue 12,84 o]

#? Significant at 5 level
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vas seen to decrease, the decroase being 2.34-11,43% for
the former and 2,25-14.55 per cent for the latter indica-
tive of almost the same percentage of reductlion im both

the cases.

Yhen the hybrid 07 showed a significant reduction
of 14.55%, 1t= parents G, and G3 showed only an incignifi-
cant reduction of 2,34 and 5.45 respectively due 5 treate
ments. The reduction in germinstion percentage noted in
G, was 11,430, vhereas the same variety in combination
with G5 gave only a negligible reduction (2.251%) vhen used
as female pavent and 4,04 when used as male parent, Among
the purelines chosen as parents G, gave the maximun reduc-
tion in germination. The hybrids botween 62 and the other
two parents, G, and 63 gave only an insignificant reduction
in germination, compared to their conbrols. The moximum
reduction in germination compared to control was noted
in Gyge

Days taken to complete germination

Nunber of days taken by differont treatuents to come
plate germination 1s given in Table 3, Statistical anolysis
of the data showed no significant variation due %0 trcate
ments. In wajority of the cases, treated material shoved
a greater delay in geraination comparcd to their respactive
controls,
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The genotypes 63. Gls' G,,, 010' 311' 016 and G17 took
more nunber of days to complete germination than their
respective controls. A negligible variation in days taken
to complete geraination was noted in 65, Gy 30 015' C~19 and
Goge A hybrid material (‘-7 showed a maximum deley at 3.9
days to gerninate compared to its control. The stme gence
type gave gmaximum reduction in germination among the hybrid
materials. There wag practically no difference in the
number of doys taken to germinate between the treated and
eontrol population of 615, wilch incideatally showed the

maximun reduction in gormination.

Plant height

The plant height as on the 30th day, 60th day cond
90th day of sowing is given in Table 4, The various tyeat-
ments has brought ot significant variation in heipit. In
general it can be observed thet trsated materials has put
up only lesser height as compared £0 their controls.

The helght of plants observed in the control popula-
tion was in the order of 4,00-16,7) o, as against a helght
of 4,07=15.57 ¢m in tho gamma radiated material. Fiftcen
genotypes (Gy, Oy, G4 Gy Ggy Goy Ggs Ggs Gqgs Gyqs Gz
Gqzs Gqyr Gyg and Gzo) showed a decrease in plant height,
whereas five other genotypesa (Ga, 515, 017, Gqq end G19)
made inaignificant increase in plamt helight, when compared
with their respective comtrols.
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Table 4, Direct offect of gamna rays in bhindd varieties -
plent height (cm)

bays of obzervation

Genotypeas 20 days 60 days 90 days
Control 70 kR Control 30 KR Control 30 kR
1 13.80 12.42 33,90 33.48 36,41  39.93
2 B.25 10,57 31.83 27.78 a4n,12 28,56
3 12,16 10,49 26.96 26,75 23,03 29.77
4 16.25 16,18 40,59 43,15 44,71 5364
3 13.71 11.66 32,03 28,32 34,24 33.76
6 16.70 14.88 41,08 39.50 41,42  4L2,94
7 13.95 11.02 32.33 31.18 38,47 32.78
8 12,84 10.96 32,55 30473 33.Th 36,87
9 12.2% 10.30 31.24 31.91 32,23 33.33
10 11445 9.00 23.50 27459 24,05 31,58
(k! 4,44 3.97 26.30 26417 43.20 45,83
12 4,67 4,56 27.22 26,92 43,91 44,80
13 6.74 6,27 32477 29,61 56.37 49,68
14 4,48 4,08 23.77 31.8% 43,05 51,70
15 4,33 5.87 28.25 36.18 47,36 51,13
16 6.04 5456 36499 31.77 49,20 51.23
17 5.81 5400 36.97 36431 564,06 41,82
18 4,00 4,69 22.15 27.90 35,49 42,16
19 4,51 SeTh 26.24 25,58 42,36 49,99
20 5.92 4,07 3442 20,62 52,58 59.86
F value 8,09% 4.82% 114
CD value 4,31 17.88 NS

* Significant at S5 level
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After the 60th day of gowing, in the control popu~
lation the maximum height gained was 41.08 cm (Gg) and
the minioum 22,15 ca (G4g). In the treated materlal the
height of plents ranged betwesn 26.17=43.15 ca in G4 8nd
G, respectively. The other genotypes (G,', Ga. 03. GS' '36'
G7, GS’ Gqqs Gioe Gqge 617. (‘.19 and 020) wera smaller in
height coapared to their control, It can also be chgerved
that the growth rate of plants wers considerabdly reduced
on expasure 19 treatment when compared agalnat tholy rog-

pective controls,

At the 90th day of sovlng, not much of significont
difference could e observed among the different treatments.
In the control populstion, the minimun hedght (24403 cn)
and maximum height (56.37 cm) were recorded by G.,o and 013
respectively, while emong the treated population the maxigum
height of 59.86 ca was recorded in G,, and the minimum
height of 23,56 ca recorded in Gyoe

Humbey of leaves per plent

The nunber of leaves produced by the different troat-
wents on the 30th, G0th and 90th day of sowing is presented
in Table S5, The different treatments exhibited signifi=-
cant variation for the number of leaves per plant. The
nundber of leavas/plant on the 30th day varied from 2.18
(013) to 8,06 (010) in contypol population and from 2,10
(G45) o 5,54 (G,) in the treated materiels.
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Table 5. Dirsct effect of gamma rays on bhindi varietiecs -
number of leaves/plant

Days of observation

Genotypes 30 days 60 days 90 days
Control 30 kR Control 30 kR Control 20 kR
1 4,33 5.30 10,93 13455 1389 15,06
2 3.7T4 4,51 11.99 9.89 14459 13,22
3 4,58 4,98 15.87 20,43 15.19 21.26
4 4,80 5454 8.50 12,55 15.19 16437
5 4,72 4,52 11.87 16,17 13.47 18.82
6 4,81 4,61 9.85 13,00 12.85 14,94
7 5.08 4,16 12,78 16439 14,02 16,02
a 4.7 477 12,83 16.55 13.51 12,70
9 5.09 4,73 14.14 15.61 15.87 18.09
10 8.06 4,01 8415 18443 9.63 17.07
11 223 2.20 9.09 1084 12.25 11.87
12 2.81 2,10 746 10454 9.99 12,48
13 4,33 2.30 9.05 6.88 12.00 11.39
14 2.26 2.30 9.62 9.28 11.25 11.73
15 2,26 2.62 9.19 9.66 1214 11.64
16 2452 2428 12.69 10.81 12,22 12.57
17 2457 2.3 8.75 G546 9.46 13.56
18 2.18 2633 10,02 7486 11.45 10.86
19 2.21 2,43 7.84 8,13 10,93 10459
20 2457 2,37 7.9% 10.32 10.79 10.35
F Value 2,42 8,89% 1.77
CD Value 2,57 9,20 NS

* Significant at Si% level
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In Gqs G3. Gh' GB’ G14, G15 and G19 the treated popu=-
lation produced an iusignificant higher number of leaves
than their respective controls. Number of ieaves per plant
in the exposed materials (G, Ggs Ggs Gps Ggs Gqgs Gqqs Gqao
613, Gygo Gﬁ7, G18 and GZO) was lesser compared to their
controls, An insignificant decrease in the number of
leaves produced by treated materials was observed in Gy, G5,
GG' G7, G9 and 615.

On the 60th day of observation also there was signifi-
cant variation among treatments. The genotype Gz, G13, 615,
G16 and G1B showed a marked reduction in the number of leaves
per plant in the treated material compared to their respec-
tive controls, whereas in others (61, GB’ Gyo 05, G6' G7,
GB' Gg, 610, Goqe 612, G1b’ G17, 619 and 620) the numgber of
leaves was insignificantly higher in the treated moterials.
The number of leaves in all the treated hybrids wvers higher
when compared to their controls. In general, due 2 expo-
sures an increased vigour in leaf production was noted in

hybrids, irrespective of the parents involved.

The number of leaves produced in the treated material
ranged from 6.83 in 613 to a maximug of 20,43 in 33 whereas
it was 7.46 (G,,) to 15.87 (Gz) in control population., The
number of leaves produced ln the different ctreatments on
the S0th day of sowing showed no significent variation, In
the control population the number of leaves produced ranged
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from 9.46 (G47) to 15.87 (Gg) while 1t ranged from 10,35
(Gyy) to 21.26 (03) in the 30 kR expomed materials. The
genotyoes G.', Gj, Gl;' GS' GG’ G7, GB' Gg, G1O' 612. G1l+’ (‘.16
and G17 showed an inoignificant increage in the aumber of
leaves under 30 kR exposures, A reverse trend due t0 cxpo-
sure was noted in Ga, Gyqe 613, (}15, G‘IS' 619 and 620‘ £311
the hybrids produced a greater number of leaves in the
treated material than in the control on the S0th day of
sowing,

Nusbsr of branches per plant
Table 6 representsz the number of branches produced
by the different treatments, when the plants were 60 deaye
and 90 days old. There was no significant variation among
the different genotypes in the number of branches produced
as on the 60th day of sowing. In general an incraase in
branch nuyber was noted in the irradiasted populsation come
pared to control. At the 50th day of sowing, fourteen genoe
types (Gqy Gay Gy g Ggs Ope Ggs Gos Gyge Giqp Gy Gyos
G.‘g and GZO) showed an insigniflcant incrsase in the numbor
of brancheg in the irradiated population compared to theip
respective controls whereas an insignificant decreocse in
branch number was noted in others (Ga, G12, 013, Gy 59 Gy and
318)‘ In the control populsticn the number of branches pro-
duced per plant ranged from 0,86 {51?) to 2,69 (G;5) whereas
it ranged from 1.20 (Gg) to 3.11 (GB) in the irpadiated
population.
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Table 6. Direct effect of gamme rays on bhindi varieties -
branchieas per plant

Days of observation

Genotypes 60th day S0th day
Contral 30 kR Control 30 kR
1 1.50 1.55 3.00 1.69
2 1,90 2.38 1.48 395
3 2.20 3.1 187 2,97
4 2.67 1e6h 1.50 1.0
5 1.30 1.73 1443 2,01
6 1.09 1.20 1.38 147
7 1.19 1.80 1.29 2,00
8 2221 2,26 1.45 2.16
9 2.05 2.37 1.81 2415
10 1.53 2,86 1.65 2404
1 1.90 2437 2,00 2,67
12 217 2,03 2.18 2,89
13 1.86 1485 2,08 2,84
14 2,20 2,74 2.1 2,54
15 2,57 1.53 2,44 1.31
16 2.69 2.42 2463 2,74
17 0.86 1.96 2,65 2,17
18 2.57 2,72 2469 2,78
19 1.42 2,06 2,06 1.9
20 1.75 2.1 2,06 2.34
F value 1,21 1.58
CD value NS ¥S
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There was no significant variation among ths diffew
rent treataents in the number of branches produced per
plant as on the 90th doy of sowing. In general, on in-
crease in nusber was observed in treated materials com-
pared to their control. Increase ia branch nuaber com-
pared to contral was noted in sixteen gene{:ypss (Ga, GB’
Gys Gge Ggs Gms Ggs Ggs Gqge Gqq0 Gya0 Gyze Ggpe Gqge Gyg
and Gy,) whereas the other four genotypes (G1, Gy g9 G17

and 619) showed a reverse trend,

Coapared to conirol, G1 produced losser nugber of
branches in the irradiated population, whereas in the
hybrids produced by the combination of Gq with G2 and 03.
thers was an increase in the number of branchea for the

irradiated population,

Weight of frult

Table 7 represents the mean welght of fruits oxprassed
in gram due to different treatments. Statistical analysis
of the dagn showed significant varietion for the nean

waeizght of frults among the various genostypes.

In general, an increase in welght of fruits was noted
in the irradiated materials compared to thelr controls.
A significant decrease in fruilt weight due to gamme rays
was noted in 63, Gyqo 017. G18 and 619 wvhen compared to

thelr controls,
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Length of fruits (cm)

Yelght of fruits (g)

Genotypes T ontrol | 30 KR Control 30 kit
1 18,40 17.46 2077 22,83
2 16,58 15.30 17.67 14,36
3 20.31 19.36 18.76 25,93
4 17453 16,88 16.01 16464
5 18,3 18,21 20,94 21,69
6 16.59 20.87 16.87 15.80
7 18,11 19.66 21,13 21.60
8 20.74 18,95 20,17 20,47
9 19.33 19.09 22,55 20434

10 16489 16.50 18,76 23,25
1 16.61 16.71 13.61 19426
12 17.84 17,40 20.41 21,09
13 14,46 17.95 14,56 19.47
i& 19,70 17.68 22,04 20,49
15 17.33 14,07 14,75 12,83
16 20.76 18.66 264,23 23429
17 9.90 15.92 22,02 30,70
18 18.23 15,96 21.39 18,13
19 19.04 15,17 22,29 14,82
20 17.10 16,44 20.83 19494
P value 2,11

CD value NS

4 Bignificant at 5% level
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No significant difference between control and trected
values was noted in (‘-10, 012 and 013. Gn the other hand,
02, 05, Gg, Gy 4 G4 5 end Goq indicated an insignificant
decrease in fruit weight.

When the pure sceds of G, showed & decrease in walight
of fruits due to exposures, its combination with G1 ang G3
gave an increase in weight of fruits in the irradiated
material, But when 62 wag used as the male parent a reverse

trend was noticed,

Length of fruit

The mean length of fruits (cm) as affected by the
differsnt treatments (Table 7) showed no significant variaw

tion emong the various genotypes.

In the control population the mean length of fruits
for the various genotypes ranged from 9,50 cm (617) to
20,81 enm (Gg) while 1% ranged from 14,97 on (G15) to a
naximn of 20.87 cm {Gg) in the treated materials,

It has besn observed that few genotypes (GG. 07. Gyq0
Gy 3 and 017) showed an increased length when irraciated,
whereas majority of theam (G4, Gy, Gge Gyy Gge Gy, (}9, Goge
Gyar Gqgo 615, Gygr Gygs 019 and 620) zshowed an inoigni-
ficant reduction in fruit length compared to thelr rese

pective controls,
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Table 8, Diract effect of gamme rays in bhindi varletlas

Genotypes

Pollen sterility (%)

Seed sterility (%)

Control 30 1R Control 3 ue
1 13.44 22.18 30,12 40,16
2 11.45 21,83 20.02 36424
3 1977 21.46 29,38 32,45
4 14,23 29,10 28.32 38,70
5 19.88 20.63 29,11 414,42
6 17,38 24474 30.83 33.18
7 15.98 28450 29,67 3735
8 14.35 28,37 30.40 40,68
9 14.23 23,98 30.35 33.30
10 20,14 20,57 32.01 38,90
" 20458 27.41 33.41 39.46
12 23.96 25,18 32,19 35,38
13 20.26 28,52 30436 33459
14 2954 27.62 30.58 36433
15 20,66 2995 28,60 32,05
16 20.44 23.33 31.39 364,76
17 20.18 25421 32.09 42,29
18 20,082 27.27 3442 37.56
13 20,01 28.79 30.67 33.84
20 20,38 32,06 .98 36420
F Value 2,995* 9,85%
Ch Value 9.59 12.14

* Slgnificant at 5% level
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Pollen sterility

The pollen sterility induced by gomma rays in diffe-
ront genotypes is presented in Table 8, The diffcrent gono-
types showed significent variation among themselves and
more s» vwhen exposed to ganma rays, In general all ihe
genotypes showed a decreased fertility due to the effect
of gamma rays. In control populatisn the percentago
sterility varied from 11.45 (G,) o 23.96 (G4,). Gomaa
ray irradiation increased the sterility percentage fron
20.57 (G10) t2 32,06 (Gyy)s ALl the genotypes showed Q
significantly higher pollen sterility percentage due %o
gamea ray exposure, compared to thelr respective controis,
The percentage increase in polien scerility due to grwora
rays varied depending on the genotype and thera was no
direct relationship hetween the sterility percentages in

controls and the induced sterility in different genotypos.

Liean nunber of fruits/plant

Table 9 represents the aean number of fruits obhtolned
per plant in cach genotype under gemma ray exposures and
also under control. There was significant variation a~ong
the difforent genotypes for the mean nupber of frulis
obtained per plant, *“hile the wmearn number of fruirs por
plent in control population varicd £rom 4.26 to 6.35 in u13

and 615 respectively, the range in value dus to treacment
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Table 9. Direct effect of gasma roys on bhindi varieties

Gomotypes ne(].gdfplant fmgs;‘pi;n . 100 s&efi welght
Control 30 kR Control 30 KR Control 30 kR
4 154,53 4,12 5¢24 2,04 4,38 3451
2 157.74 43,89 6.58 2495 12.70 2487
3 183.40 44,56 643 44,05 Selaly 2e30
4 156,06 63.42 5.09 3.93 5.11 2,79
5 19915 83,55 6,18 2.65 525 3439
6 151.17 47,49 6420 327 4,07 3415
7 183.47 83,60 5435 2,13 5404 3462
8 170.30 100.8% 6.20 3491 4,66 4,39
9 105410 68.37 6.67 2.84 4,72 3.63
10 162,01 78.50 5,62 2.61 4,22 2.08
1 176427 75.53 5.81 4,03 4,60 3467
12 160,86 57450 4,86 Ja72 4,07 2,46
13 148,54 59.10 4,26 3406 3.63 2,89
14 164,05 84,18 5.88 3e11 4,40 0.12
15 147,70 51,72 6.85 3,76 2,95 2,01
16 17597 65.45 5.37 3403 2.94 2,75
17 196.85 41.17 6.72 3434 3.45 3,09
18 152,59 39.32 3.69 2.72 3.46 2.7
19 147.30 39,75 4,70 2,45 3.33 2.58
20 180,46 65.36 5433 Ze2h 2,84 273
F Value 17.17% 4.0 1.13
Ci Value 62,24 2.18 N3

* Significant at 5% level
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was 2,04 (01) to 4,05 (63). Gampa ray treatment caused
reduction in number of fruits in all the genotypes. The
rate of reduction, in general was much higher in hybrid
population compared to their parents. The percentago
reducticn in frult number varied depending on the gende
type and there was no direct relationship between the yleld
performance of the control and that of the reduced yields
obtained due to the effect of gamma rays. It has been
noted that the poorest ylelder, showed a maxiaoum percen=~
tage reduction of 28.2 due to the effect of gamma rays ond
it was 50,3 per cent in the highest ylelder.

Mean zl.eld[glant

Gamma ray influenced yleld varlations in twenty genoe
types of bBhindi is depilcted in Table 9, Statistiocazl
analysis of the data showed significant veriation among

different treatments.

In all the genctypes whether it was pure or hybrid
seeds gamma ray exposure drastically reduced the yield per
plant. The mean yleld value ranged from 105.10 g in Gg to
199,15 g in 65 under control pspulation, gemme ray exposure
reduced the mean yleld from 100,85 g in Gg to 29.32 ¢ in 618'
Within the control populaetion also, tho yleld potentiality
varied depending on the genotypes. Significantly, higher
ylelds compared to the lowest value of 39,32 (618) were
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noted in all the other nineteen genoiypes. Gamma ray
exposurs invaeriably reduced the yleld in all the gesnotypes,
compared to control. Within the exposed material the yield
reduction varied depending on the genotypes. There was no
relation botween the yield potentiality of the control and
percentege reduction due to exposure. The percentage reduc—
+ion in yield observed as a result of the gemma ray cxposure
was 35,3 for the poorest yielding gendtype (G4 8) and that
for the highest ylelding genotype (G’l‘?> 78.8 per cantoge.

Seed weight

Table O represents the sced weight from the different
genotypes in the control and also the seed weight os
affected by 30 KR gemma rays. Statistical analysioc ¢f the
data showed significent variation among different genstypes.

In the contrsl itself the genotypas showed much
variability in gseced weight, It varied from 2,94 (616 and
Gpy) to 1270 (Gy)s 411 the genotypes tested showed a
reduced seed weight due to the effect of gemma rays cone
pared ¢o their respective controls, In treated population

the seed weight varied from 0.12 in Gy, to 4,39 tn G The

8'
percentage readuction in treated population compered to
their controls varied depending on the genotype, The pari-

mum reduction in seed woeight due to treatment was noted tn

Gygye
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Seed sterility

Table € represents the seed sterility duc to diffes
rent genotypes and also dua to 30 kR exposures of gemma
rays, The different genotypes chowed significant variae
tion for seed aterilk.ty within the control and also in
the exposed materisl. An increased sterility was noted
in the treated materlial compared to thelr respactive

contrals,

In control popullation the seed sterility percentage
increased from 28.32 (G,) to 34.42 (618), while 1t ranged
froa 32,05 (615) to 42.29 (G.w) in the treated population.
¥ithin the control population there was no significont
difference in seed sterility, due to variations in gonoe
types. DBut treatment with 30 4R gamma rays showed increase
in seed sterility in aimost all the genotypes. The induced
seed sterility in many genotypes (02, Gge Gos Gy Gyq0 Gqas
613, ) 615, Ge6e 618' 619 and GZO) showed no signifi-
cent difference compared to their respective controls, The
pinfmun ard maxinun values vere distributed among different
varieties, both in control and treated population. The
seed sterility percentage varled depending on the genotypes,
as in the case of pollen sterility. A mexisum increase in
sterdlity percentage compared to control (42,25 per cent)
was noted in G; and the oinimua in g (10433 per cent).



Table 10. Gaxma ray Induced growth characters in M, generation

Treatments Plane;céz)eight 1923::7;1:;!: bgauggiez:s?;lant
Control 30 kR Control 30 KR Control 30 kR
Pusa Sawani 55.51 43,83 11,52 10.82 1.25 1.60
Kilichundan ' 43,15 45,58 10.81 10.92 1.83 1.57
Co=1 54,34 556.95 10.19 11.17 1.53 1.61
Pusa Sewanl x Cow1 51,69 53.17 10.82 11.38 1.9 1.57
Pusa Sawanl x Killchurndan 45,9 46,09 10.83 11.43 1.50 1.57
Co=1 x Pusa Sawani 48,18 51.37 9.32 11.51 125 1.50
Hilichundan x Pusa Sauvant 45,23 43,18 10.67 10.52 1.55 1.45
Kilichundan x Co=l 51.62 45.94 11.25 10.62 1.63 1.43
Co=1 x Killchundan 51.23 47.76 3,10 10.43 1.34 1.52

F Value 0.585 04668 1.83

CD Value NS 83 NS

¢S



Table 11. Gamna ray induced frult character varistions in M2 generation

Number of Lengt(‘h ?f fruit Weigh? 31‘ Lrult Yield,;plmt
Treataents fruits/plant cm 4 (g
Control 30 kiR Control 30 KR Control 30 KR Controi 30 kR

Pusa Sawani 3.97 3.96 15480 17.29 15.27 16,56 115.48 64,75
Co-1 3.4 4,05 16.83 17.44 17.89 17,49 70.97 97.65
Pusa Sawanl x Co-1 3.93 4.49 20.30 17.44 18.11 16.73 72.86 74.23
Pusa Sawani x
Kilichundan 4,03 3.91 16.45 18440 17.23 16.50 69.99 63.70
Co~-1 x Pusa Sawani 4,00 J.84 13.61 18.02 14,50 17.72 53.55 91.08
Kilichundan x
Pusa Sawani 4.19 3.75 16.24 16.84 15.48 15.37 113.34 57.63
Kilichundan x Cow1 4.75 3.63 16.27 16.41 14,95 1789 72.30 64.18

F Value 0.65 1.79 1.38 0.96

CD Value NS HS NG NS

£s
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Effect of gowmme rays on Mz generation

Plant_helghfs

Table 10 represents ths mean plant height of various
genotypes due to treatments. There was no significent
variation among the genotypes for mean plant height. In
gensral there vas an increase in height due to 30 kR gamma
rays.

Increased height due to the influence of gamma rays
was rioted in Gy, 63, Gl;’ (T.5 and (}6 ¢onpared to thelr reg-
pective controls, whereas Gy, G,?, GB and G9 showed &
decrgase in plant height compared to their controsl, In
the control population the height of plants ranged f£rom
43.15 cn to 54,34 cm whereas it was 43,18 co to 54,95 ¢a

in the exposed material,

Meen plent height under three 1,.8terility clasces

The mean plant height for the different genotypes
under three different M.. sterility classes is given in
Table 12. Statisticel analysis showed no significont
differences smong the various genotypes, but the thrse
different M, sterility classes showed significant diffe-
rences, The main treatuments x sterility classes wore alsc

found to be insignificant.

The different genostypes showed differsnce in mwean
plant height depending on the ¥, sterility classes, The
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Table 12. Gamma ray induced pla?iém geight variation under

3 My sterility claas

Sterility class

Treatmnents

Low fediun Bigh
Pusa Sawani 46,88 38,54 45,67
Kilichundan 46.41 45,19 45,14
Co=1 47.13 41,3 56.43
Pusa Sawani x Co-1 28,68 54.15 50468
Pusa Sawanl x Kilichundan 42.33 45,47 53,48
Co=1 x Pusa Sawani 47433 51,75 54498
Kilichundan x Puse Sawani 39,8) 45,31 bl bk
Hilichwndan x Co=1 l'303‘l Mo3ll 50.12
Co=1 x Kilichundan 28,40 36,47 58442
HDetween Between ste= inter-
treatments rility class oction
F Value 0.910 4,35% 0.047

CD Value N3 Te305 i

* Significant at 5. level
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maxioun mean for plant height was shoun by Gy (54,95 em)
followed by Gg (5135 cn) and the lowest mean plant heignt
was shown by Gg (41,10 ca)e The three sterility classes
under G.l showed significant variations for the mean plant
height, Lowsst sterility group had the maximum plent
height followed by high and medium sterility clasges. In
the case of G,, maximum plant helght was under 3, and the
lowest was under 53. in (}3 maxinun height was under 83
followed by S1 angd 82. In G,'. GS' GG' G8 and Gg maxzimam
height was shown by 53 folioved by £, amd Sy. In G., S
showed a greater height than S3 and S,

In the lowest M.. sterility closs the different genoe
types showed variations for plant height. HMaximum height
was shown by Gg (47.33 cm), & cross between G, and Gy,
Hera Gz wao the female parent, Another hybrid Gh, o raci-
procal cross of the same parent showed the mintaun helight
(28.68 cm). Similerly the different genotypes undor S,
also showed variations in mean plant height. The nexiaun
haight was given by G, (54415 cm) and the ninizum by 69
(36.47 ca). Gy and G, which are reciprocal crosses of G,
and 03 kave approximately equal heights of 45,47 cm and
45,31 cm respectively.

The meen plant height for various genstypes under S3
(51437 cm) was greater than the mean plant height in the
other two sterility classes but it showed no significant
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difference, It was significantly suverior to S, mnean
height of 41.14 cm.

Number of leaves

Table 10 represents numbsr of leaves available for
the different genotypes under contrsl and when egposed to
30 kR gamma rays. There was no significant variation for
the number of leaves obtained, In general there uas an
insignificant increamse in the number of leaves produced in
the exposed meterial compared with their controls,

An insignificant increase in number of leaves in the
exposed materisl comparsd to their controls was noted in
Gye Ggs Gy Ggy Gg 2nd Gy while Gyy G, &nd Gy 11lustrated
& reverse trend., In the control population the mean mwmber
of leaves produced ranged from 9.10 {Jy) to 11,52 (G4) and
10.43 (Gg) to 11,51 ((56) in the exposed materials,

Mean number of leaves/plont under 3 141 sterility classes
Table 13 gives the mean number of leaves per plant

Por different genotypes under three different M, storility
classea. Statistical enalyeis showed no significant diffe-
rences amang the varlious genotypes, There was algo no
significent difference among the 3 different M, storility
clasges {(sub plots). The main x sub interaction vas also
found to be insignificant,

The different genotypes tested showed variations for
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Table 13. Gamma ray induced leaf number variation umder
3 My sterility class

Sterility class

Traatnents
Low fediun gk
Pusa Sawani 11.58 990 10.99
Kilichundan 11455 10.61 10,61
Com1 11.09 1141 1M.02
Puaa Sawand x Co-1 16.37 11.98 11.78
Pusa Saweni x Kilichunden  10.67 1M.77 11.67
Co-1 x Pusa Sawani 11,25 10, 12655
¥ilichundan x Pusa Saweni  11.26 10446 Qe85
Eilichundan x Co=1 10.81 10433 10,73
Co=1 x Kilichundan 10,47 9.17 Kk
Betveen Detween ste-~ Intere
treatments rility class acvion
F Value 1403 0,822 0.871

CD Value 35 N3 ]
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the mean number of lsaves depending on M, sterility closces.
Maximum value was shown by Gg {11,51) and the minimum by
Gg (10.43).

The three sterility classes under G‘l showed variations
for the meen number of leaves, I[laximum number of leaves
were obtained for S, (11.58) followed by Sy (10.99) and
Sp (9.90). The same pattern of distribution was observed
in Gg and 07. In the case of G, the csen number of leaves
was found to he grester in the case of 51 (11.55) whoreas
8, and S; had equal nuaber of leaves of oboub 10,61, Haxi-
num number of leaves under G, was recorded by S, (11.41)
followed by 84 (11.09) and 83 {11.02)s 1In G“ the masxigunm
moan number of loaves was racorded by 52 (11.98) followed
by S5 (11.78) and 8, (10.37).

In G5. 53 (11.87) had the highest mean for leaves

followed by 31 and 32. The genotypes G6 and G, followed

the same pattern in which maximum mean for 1ea:es wag

shown by s3 followed by 54 and 52. The different penstypes
under the three sterility classes alao showed variationn
for the mean number of leaves. The maximun value vas
obtained under G, (11.58) and the minimuam by Gy {10.37) 4n

51 sterility class,

In 52 also the different genotypes showed variotions

for the mean number of leaves, But there was not much
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difference boiween the genotypes for the mean numbey of
leaves. Maximun mean was shown by Cjp {11,98) and the
sintoun by (}9 (9.17)s iIn S5 the maximum mean was shown
by Gg (12.33) and the ninimua by G7 {9.85).

The meen number of leaves in 33 was higher than in
8, and 5, but there was no aignificant difference in the

mean nunber of leaves among the three sterility classea,
Nunber of branches

The gean value for the number 5£ branches per plarnd
wnder the different genotypes is given in Teble 10, There
was no aignificant variation among the genotypes for the
nugber of branches produced per plant in the control or

expoaed materials.

An inslgnificant inerease in the nuaber of branches
per plant compared to their controls was noted in G1, Gg.
GG and Gg. The genotypea Gz' G3, Gb' G7 and GB showad an
insignificant decresse in value comparad to their respective

controls,

In contro) population the pean mmber of branches per
plant ranged from 1.25 in G, to a maximum of 1.83 in Gy
when 1t ranged from 1.43 (GB) to 1.61 (GB) in the exposod

material,
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Mean number of branches as influenced by three M.l steriiity

Table 14 gives the mean nuaber of branches for the
different genotypes under the three different 1, sterlility
classes, Statistical analysis showed no significant
difference among the various genotypes, the three 3‘11 ate-
rility classes and also in the main x sub interaction.

In general the different genotypes showed variations
for the mean number of branches obtained depending on r”i.l
sterility class. Maximum velue was shown by Oy (1.508) and
the minimun by Gy (1.428).

The three sterility classes under the different gence
types showed varying values for mean number of branches,
The genotypes Gq, 03 and Gg 11lustrated maximum mean in 31
followed by S, and ?3. Under Gpp» 82 showed the highest
mean (1.735) followed by 84 {(1.54) and 53 {1.435),

In G,‘, (}5 and G7, 52 had the naxiaum mean f£olloued
by 5z and 54, 1In Gg, S showed a maximum mean of 1.005
followed by S, (1.465) and 8y (1.410), In Gg the mean
number of branches ranged from 1.235 to 1.655 in Sy end 8,
respectively.

In 81 maxicum mean for number of branches was shown
by Gy (1.95) and the minimum by Cq {(1.32). In S, the
highest mean was noted in G, (1.695) and the lowest by
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Table 14, Gamma ray induced branch nusber variation under 3 M,
sterility claas

Sterility class

Treatzents
Low Medium fidgh
Pusa Sawani 1.905 1.645 14255
Kilichunden 1.330 1.695 14565
Cowl 1 ¢95° 1 0530 1 0%5
Pusa Saweani x Co-1l 1,540 1735 1435
Pusa Sawani x Kilichundan 1.485 1.633 14575
Co=1 » Pusa Sawani 1,465 148410 1605
Kilichundan x Pusa Sawani 1.320 1.675 14355
Kilichundan x Co-1 1.65% 16235 1395
Co-1 x Kilichundan 1,725 1.420 1350
Between Between ste~ Interactioca
treatments rility class
P Velue 0.278 2,060 1.650

CD Value NS N5 N3
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Gg (1.235), For number of branches G, had the maximun
mean of 1,665 and G hed the minimum mean of about 1,235
in 83. The mean number of branches in 3, was comparatively
higher then in 3, and 53 but there was no significant

difference.

Number of fruits/plant

The mean numbar of fruits produced per plant by the
different genotypes is given in Table 11, Statistical
angalysis of the data showed no significant variation among
the Gifferent genotypes. In general there was a reduction
in the nugnber of fruits produced dus to 30 kR gamma rays,

Yhen G3, G,* end G, showed insignificant increase in the

9
nunber of fruits in the exposed material, 02, 63, G!*, 07
and GB showed a reverse treni, The mean number of fruits
in control population ranged from 3.12 (Gg) to 4.75 (Gg)

and 3.60 (GZ) to 4.49 (G,) in the exposed materials,

Mean _number of fruits/plent under 3 M1 sterillity classes

The mean nuamber of fruits produced per plant by the
different genotypes under three sterility classes is given
in Table 15. Statisticsl analysis showed no significent
difference among the various genotypes, the three diffee
rent aterility classes and also in their interaction, The
differant genotypes showed different values for the mean

nunber of fruits obtained depending on the H, sterility
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Table 15, Gamma ray induced fruilt nugber veriaticn under

3n sterility class

Sterility cless

Treatments
Low HMedium High
Puga Sawani 3.625 4,200 34950
Kilichundan 2,850 4,240 34700
Co-1 3,600 3,680 4,850
Pusa Sawani x Cowl 3950 4,870 4,610
Pusa Sawani x Kilichundon 3.440 3.7680 4,500
Co=1 x Pusa Sawani 3180 3.810 L,,542
Kilichundan x Pusa Sawani 34950 3650 34640
Kilichundan x Cow1 3470 34190 %4220
Co=1 x Kilichunden 3,520 3,650 4,470
Betweean Between ste- Intore
troatmentg rility class actlon
P Value 1.50 2,340 00293
CD Value NS NS [s
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class. The maxinum mean £or the number of fruits was

shown by G, (4.46) and the minimum by Gy (3.63).

The three sterility classcs under the different
genotypes showed variations for the ween number of frults,
Gqs Gz and G“ 1llustrated a case in which maximum nunbor
of frults was sbhtalned by Sp sterility class followed by
83 and 81. In (}3. GS’ 66 and 69 naxzimun mean for frulis
was shown by 93 followed by Sy ard S4. 9, had the higheat
mean of about 3.95 followed by S, (3.65) and Sy (3.6%) 1n
67. In Gy bighest means for frults was shown by 33 (s.22)
followed by Sq (3.47) &nd 5, (3.19).

The dlfferent genotypes under tha three gteorility
clasges chowed vardations for the wean number of frulits,
in Sqs among the different genatypes the highest mecn shown
was 3,95 (0, and 8.}, The minieun mean for fruits among
the various genotypes was shown by G, (2.86). In 8, the
maximun mean was shown by G, {4.83) and the minimum by Cg
(3.19). In S; the maximum mean of 4,86 was shown by G5 and
the minimun meen of 3,64 was shown by G.. The mean number
of frults in S3 (4.28) was grester than the msan in the
other two sterility classes. But there was no significent
difference among the three sterility clssses,

Length of fruits
The length of frulis under different genotypes is

given in Table 11. There was no eignificant vardiation
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among the different genotypes. In gensral there was an
increzse in the length of frult due to exposure. In G1.
03, G5' GS' G., and G8 an insignificent increase in fruit
length was noted in the irradiated population coampared

to contrsl whereas Gy G,& and 09 showed a reverse trend.

In contral population the nean length of fruits ranged
from 13,61 ce (Gg) 5 21.23 cn (G,) whereas it was 16,24 cm
(Gg) to 18,40 cm (65) in the exposed material,

Hean lenzth of fruit under three M,' sterility classes

Table 16 gives the wean length of frults for the
different genotypes under three sterility classes., Statise
tical analysis showed no significant difference anong the
various genotypes, the three sterility clasges end also

in the main x sub interaction,

Taking into account the three sterility classes the
mean length of fruits in 32 wae higher than the mean value
in 83 and S,. But there were no significant differences
between the three. The different genotypes showed varia-
tions for the mean length of fruita obtalned depending on
the H1 sterility cless, Maximum mean for length 5f fruit
was shown by G3 end G, (17.44 cn) and the minioun by G9
(16.23 ¢n).

The three sterility clesses under the different genoe
types showed varying meens for the lsngth of frults. In
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Tahle 16, Gamma ray induced fruit length variation undép
3 H, sterility class (cm)

Sterility class

Treatments
Low Mediun fidgh
Pusa Sawanl 17.60 18,28 16,01
Kilichundan 18,94 15,44 14,55
Co=-1 18.88 16.81 15.63
Pusa Sawani x Coe1l 17.74 1774 16,85
Pusa Sawani x Xilichundan 15412 20,17 19.76
Co=1 x Pusa Sawani 15.39 17.82 20,97
Kilichundan x Pusa Sawani 17.04 17.22 16426
Kilichundzan x Co=1 17.03 16.75 1545
Co=1 »x Kilichundan 15.72 16492 164,07
Eetween Between ste- Intore
treatments rility class action
F Value Q.419 0,178 0,754

CD Value NS NS NS
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Gy and G7, 85 had the highest mean voluz followed by S,
and 53 whereag Gg, 63 end Gg had the highest valus in G,
followed by S2 and 83. In Ga, 5, end 532 had the same

moan value of 17.74 om followed by Sy (16.85 cm)e The
highest mesnh value 4in 32 folloved by 33 and 5, was noted
in 05 and Gg. In 66. the maximug mean £or length of
frults vas shown by Sg {20.97 cm) followed by Sy (1782 ca)
and fin2lly S, (15.39 ca).

The different genotypes under the three gterility
classeas showad variations for the mean length of fruits,
In Sy ‘the maximun value for the mean length of frult was
shown by G, (18.94 cn) end mintmum value by Gg (15.12 em).
The genotypes Gr5 showed the highest valua (20,17 cm) and
Gy the lowest value (15.44 cm) in 52. G, had the highest
value in S, and the lowest value in S5+ In 55 the highest
value £or the mean length of frult was shown by Gg (20497 ca)
and the lowest value by G; (16.01 ca).

Velanht of fruits

Table 11 represents the mean welght of fruits for
different genotypes. There was no significant variotion
among the genotypes for the meen welght of fruits. In
general there was an ineignificent decreage in the welght
of fruilts when irradiated. An inoignificant increase in

fruit weight was noted in Gqs Gg and Gg when G,, G'::" Ggyo
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05, 67 and G9 showed a decreased value due to gamma ray

eXpOSUres .

Mesn fruit weight under three s steriiity classeg

Table 17 gives the mean weight of fruits for the
different genstypes under three different By sterility
classes. Statistical analysis showad no significant
differances for the moan weight of fruits for the various
genctypes, different My sterility classes and also their
intaraction. The three aterility classes under the diffe=-

rent treatments showed varylng mean valuaes.

The genotypes, G, and G7 1llustrated a case in which
maxizua mean for weight of fruits was shown by 82 followed
by S, and 33. In Gy,5; had the highest mean of 17.93 g
and 8, and 83 had an equal mean of 17.53 g» In S.'. G8
shoved the maximun mean of 20,00 g and G7 showed the minioua
of 15.04 g, Similarly in 8, the meximun mean wes 18,27 g
shown by Gg and the minimun (16.35 g) shown by Gy 1In S,
GG showed the highest mean of 18.04 g and (;1 the mininun
mean of 15.03 g. Taking into account the three sterility
classes the mean welght of frults in 82 was higher than that
in S., and 33. But there wers no significant differences
among the three sterility classes,

Mean yield/plant

Table 11 represents the mean yiold obtained per plant

for different genotypes. There was no significant variation



Table 17. Gamma'ray induced £
3 M, storility classo
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(u%t welght variation under
4

Sterliity cleas

Troatments
Laow MMediun High
Pusa Sawani 17.17 17.49 15.03
Kilichundan 17.93 17.53 17453
Co-1 17.89 17.62 16496
Pusa Sawani x Co-1 17.69 16.99 15450
Pusa Sswani x Kilichundan 15.05 17.73 16,72
Co=~1 x Pusa Sawani 16.82 18,27 18.04
Kilichundan x Pusa Sawani 15,04 16.35 1h,42
Kilichundan x Co~1 20,00 18,10 15458
Co=1 x Kilichundan 15,92 16.43 16.56
Between Detween mto= Inteor-
treatments rility class ection
F Value 0.7k 1.77 9,62
CDh VYaluas NS s a8
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among the different genotypes. In general there was a
decrease in yleld in irradiated wmatorials compared %o

thelyr controls,

The maximum yield obteined was for Gg {91.08 g) under
37 ¥R exposurz. The contral population gave only 58.55 g
fruits per plant, An insignificant increese in fruit yleld
in 63. GA' 05 and G9 was noted under ganma ray exposures,
The genotypes G,, GZ' GB’ G7 and GS showad a decrease in
yleld.

Mean yield/plant under three m1 sterility claosses

Table 18 gives the mean yield of fruics per plant es
affected by three M, sterility classes., Statistlcal ana-
lysis showed no significant difference omong differont
genotypes, different sterility classes and also in their
interaction., The three sterility classes under the difle-
rent genotypes showed varying mean values for yield por

plent.

The maximum meon yileld in Gy ond G7 was ghown by 82
followed by S, and SE' In G, Ga and Gé higheat mean yield
was shown by S, followed by 53 and Y. The class 81
recorded the maximum mean yleld followed by 83 and 92 in
the case of G5 and Ga, The genotypes 05 and G9 iliustrated
a case in which maximun mean yileld was recorded by 53

£ollowed by 32 and 51.



Table 18, Gawsa ray induce yield variation under > M4
sterility class \&

Sterility class

Treatments
Low Medium igh

Pusa Sawanl 62.36 The92 59.97
Kilichundan 50,95 75.70 TS 70
Co=19 148.19 64,06 30.63
Pusa Sawani x Co-1 69.41 81.90 71.39
Puss Sawani x ¥ilichundan 51.008 6C.9h 73,12
Co=1 x Pusa Sawani 50426 136,08 81,30
Kilichundan x Pusa Sawani 58.47 59,79 5h 476
Kilichundan x Co=1 69,52 57.29 65,80
Coe1 x Kilichundan 55,86 59,65 7he38

Between Estween ste= Inter~

treataents riiity class acticn

P Value 1.13 0.168 0,926

CD Value NS NS 1S
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The different genotypes under three sterility classes
showed variations for the msan yleld of fruits. In s,
paximum value for meen yleld of fruits wac recorded by GB
(148.19 g) and the minimum value by G, (50.95 g). In the
case of S, Gg recorded the highest mean value of 126.08 g
whereas (?-a recorded the lowest value of 57.2%1 g. In 33
the maximun mean value for yield was recorded by Gg (81.90 g)

and the pinimum value by 0 (54.76 g).

The mean yleld of fruits in 8, (75,25 g) was higher
than 33 and 81. But there was no significant differcnce
between the three sterility classes in the case of mean
yleld of fruits,



DISCUSSION



DESCUCSION

The induction of mutations by physical apnd choniezl
agents 1s invariably cccomponied with the production of
undesirable chenges in the bioiogicnl materials, HMost part
of these wndesirable chenges resulting frog chromssone
structural changes aad toxicity due to the direct effect
of the mutagen arc menifested 4s %1 damages such ag lethes
1ily, injury and sterility. Tor a particular mutagenic
treatment there exlist a correlaticn bciween H1 danage ang
MZ mutation froguency (Gaul, 1959). Dfficient treatnents
producing greater praportion of mutations to damages are
essentlal for the economic use of mutagens in plant breed-
ing. The present investigalion was carried on prisarily
1o aggess genotypic status in relation to radlatin scnal-

Tivity in pure and hybrid secds of Bhindl,
Cernination

It has been noted in the present investigotion that
in all ihe varieties tested there was a reduction in geormi-
nation, when expased to 20 MR gauna rays. Reduction in pore
alnation as a result of mutegen treatment, as wos noted in
this particuler crop uwas reported by meny mutation workers
in varicus crops including Gustafsson and Gadd (19305) in
Poa protengis, Rangaswaay {1969) in Sorghun, Aoy et al.

(1971) 4in Cucunis sativus, Bohera and Datnatk {1379) in
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Amaranthus and Mesjid (1673) in Lycopersicon. The delay

in germination of cowpsa seeds following mutagen treatment
was reported eaplier by Louls and Kedembavenssundaren (1973a).
Contradictory reports in which geraoinability of gemma irra-
diated seeds were botier as compared ¢ the control have
been reported by Swarup and G411l (1968) and Rukmanskee {1973)
in french Yeen; Mujeshb (1974) in Cicer and Khan and Heshim
(1978) in green gram. Mujeeb (1974) reported earlier gere
mination in gram at low doses of gomma rays. It has also
been reportod by varicus investigators that the seed germi-
natisn is not affected by low doses of fonizing radiations
(5jodin, 1962; Yellensiek, 19G5; Ojoms and Chheda, 1971).
S3odin (19562) attributed a physiological explenation for
this observation, The first phase of germination is the
swelling of cells by hydration followsd by enzymatic acti-
vation and metabolism, The materials and energy nscessery
for this initial growth are already available in tho seed,

50 the young embryo has no need to synthesise new substunces
but only to activate those already stored in the cotyledons,
This stage of germination is unaffected by radiations, there-
fore dumage t0 the embryo which might arise from isnizing
radiations result only in post gerainction mortality. During
the course of the present investigation it has also been
noted that gomaa rays delays germination depending on the
genotypes. The late geramination observed in the prosent study
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may be due to the influence of mutagens cn plant hormones
and plant growth regulators, which causes & delay in the
initiastion of germination (Casarett, 1968), The ability
of the plants to recover from the rediation effect may be
either by actual repair or by elimination of severoly
dazaged cells (Mahan and Gerhold, 1965).

A genotypic variation in the response of the muiagen
as regards the percentsge geranination was noted in the case
of gamma rays. Thie to a certain extent demonstrates that
the germination test can be adopted as o preliminary test
to esgeas the sensltivity of the different varieties of
bhindi to mutagens. It has already been reported in vorious
erops that genetic differences, even though they are as
small as single gene differences, can induce significant
changes in radioegensitivity, which influence not only the
total rate hut alsc the spactrum of recoverable nutations
{Gustafsson, 1944, 47 ond 653 Gustafsson and Tedin, 19543
¥ilan, 19503 Lamprecht, 1956 and 1958; Gelin et al., 1958;
Smith, 19613 Sparrow, 1961; Konzak et al., 1961a and Sparrow
et al,, 1965). Mackey (1960 a,b) clearly demonstrated that
although nobody is able to predict the influence of a porti-
cular genotype on the mutation spectrum, the chalce of the
parent material is certainly a most decisive part of any
programae in mutetion breeding.

The influence of mutegens in germination was attributed
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by Skasg (1935) and Smith and Keratsern (1942) to the
destruction of auxins, while Gorden and Vebber (1955) ond
Gordan (1757) suggested thaet it would be due to inhibition
of synthesis of suxins., It is vell recognized that factors
such as teamperature, water content, oxygen tenslon, pro=-
tecting substances in the seed etc. may affect sced gorni-
notion and growth., Sydorenko (1962) based on his studles

an the germination of irradiated corn seeds at higher doses
ef ionizing and UV radiation suggested that the activities
of catalase, percxidase and isoclfric dehydrogenasce decreased
in the irradiated materlals. Brock (1965) after studying
the rosponse of Trifolfum subtorransum ¢o Xerays and thermal

neutrons attributed reduction in germination to radiation
induced gross chromosomal breakage. $Sinha and Godward (1972)

observed reduction in germination in Leug culinaris follewing

gemna ray treatient and attributed the reduction to disture
bances caused at physioc-chemical level of the cells or acute
chromdsomal damage or both. Venkateswarlu et al. (1978)
noticed recuced germination in pigeon pea, following irradia=-
tion and suggested that it may be due to threshold physio-
loglical elfect of X-rays in the species. The physiological
effect of mutagens in inhibiting germination was also
reported by Chauhan and Singh (1975), that gamme rays cause
disruption and disorganise the tunical layer and results in
poor geramination of exposed seaeds. A most striking effect
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is the impeirment of mitosis and virtual elimination of

call division in meristematic zsne duping geramination of
seeds as reported by Cherry and Hageman (1561} The per-
contage reduction and delay to complete germination noted

in the present investigation can be attributed to gomme

ray induced alterations in the cellular events in the pro-
cess of cell division or other biochemical and physiological
activities related to it. Differential effect noticed
depending on the genic constitution accounts for varisus
factors such a3 nuclear voluue, DNA value etc. It has been
clearly demonstrated that there is an inverse relationship
between radiosensitivity and DNA content. Data for the
prediction of radiosensitivity of seeds in relation to total
DNA content have bsen published Ly Gustafsson (1944, 47, 1965);
Gustafsson and Tedin (1954); Nilan (1956); Lamprecht (1936,
19558) and Sperrov et al. (1965) clearly reported that ony .
change in the genotypic level cen induce significsent chonges
in radiosensitivity which influences not only the total rate
but also the spectrum of recoverable mutations, Ceomparison
among varicties of tomato {Bienchi et al., 1963), barley
(Mikeelson and Brunner, 1968) and pea (Mukeeb and Siddiqut,
1973) showed variation in respect to radiotion response
among differont genotypes indicating the influence 0f genetic

factors, on radiosensitivity.
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Rote of growth in plents

The innave capacity of tissues for prowth differs
greatly. The type of tissue and state of developmant deter~
nine the nature of treatwents that may be suceessfully
applied. The biologiczl responses to mutagen treatments may
vary with the chemicnl composition of the tissue at the time
of treatzment because competing bischemienl reactions will
influence the proportion of mutation~-ylclding reactions,

Growth of plants is governed by the internal meta-
bolisz of the system and the external comditions which bear
2 direct or indiraect influence on the former. The prosence
of an clectrostatic field or toxic chemieal has been reported
to influence plant growth {(Ehrenberg, 19060). Irradiatisn
stops DNA transceription and leads to decrease in protein
syntnesis and growth {Pollard, 1954).

In the present investigation rate of grouth was deter=
mined by observation on plant heigzht, number of leaves and
branching pattern at different intervals.

Reduction in plant height estimated during ths seedling
stage was more drastic than at the later stages of growth
when irradlated thereby indicating an apparent racovery of
H., plants from injury. Recovery from injury at later stages
of growth of cowpea was reported by Louls ond
Kedambavanasundaren (1973a)., The recavery might be dus o
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the geowth of uninjured meristematic cells which replaced

the injured ones as growth proceeded, Numerous reports made
earlier clearly support the results sbtained in the present
investigation. Caldecott et al.,(1952) observed redustion
in growth rate of barley seedlings following X-~irradiction
of seeds. Voodstock and Justice (1967) after studios in

Zea mays, vwheat, sorghum and radish reported a proporilonal
decrease in growth rate depending on the increase in exposure

level of gamza rays,

The explanations offered for the delay and reduction
in growth rate are m2ny. Soith end Rerasten (1942) attri-
buted the docreese in grawth of seedlings f£ollowing X-pray
treatment to the destruction of awxins coused by lomizing
rediations. Sparrow et 3l. (1952) sugzented that tho abnormal
cytological behaviour due to chromosomal damage and mitotic
inhibition can be attriduted to reduced growth in mutogen
treated materials, Pele and Horward (1995) based on tholir
atudies on X-rayed seeds suggested that the possible intere
Perences of irradiation with the synmthesis of new DA moy
lead to inhibition of growth. Gordon (1957) opined that
radfation which induce physiological changes may involve a
number of interrelated nonespecific factors such &s inhibition
of LNA synthesis and vapiation in auxin level vhich may
ultimately lead to deley end suppression of growth in the
exposed materials, Evans and Sparraw {1961) belleved that
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the influence of 1onizing radiations on growth can be abttrie
buted basically o the genic lass due 40 the chromosomal
aberrations, The phensmencn of mitotic delay due to irra-
diation has been reported as the sajor cause of growth
reterdation by Evans et al. (1957) and Cvina and Scott (1864).
Ananthaswamy et al. (1971) observed inhibition of scediing
growth in gamma irradiated wheat seeds and suggested that
the adverse effect of seedlings might be due to specific
effect on certain reaspiratory systems operating during crop
growthe From a detailed study osn the effect of ionizing
radiation and post-treatments with growth substances on rice,
El~-Aishy (1976) concluded that marked decrease in length of
coleoptile and firet leaf might be due to an inerease in

the production of active radlcals that are responsible for
seed lethality or to the increage of radiation induced gross
chromosomal alterations which may result in lethallty or
suppressed growth of seedlings.

Induced pollen and seed sterility in H.‘

Sterility is one of the post laportont m,, danage induced
in plants by mutagen treatment, The intensity of aterility
is known to vary depeanding on the type and dose of the
mutagen employed and the material under treatment. Tho
resulta of the present invesctigation on pollen and seed
sterility revealed a direct relationship with the genotypes
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used., It has elso been noted in the present investigation
that hybrid seeds are more sensitive to radiation compared
to pure seeds. Coppared to control there was a general
reduction of fertility in all the genotypes tested. D3Zender
and Gaul (1965, 1967) and Sato and Gaul (1967) clearly
demonstrated that the M, sterility depends on the genotypes
and induced sterility may vary depending ¢n the abllity of
the mutagens and their doses in inducing higher percentage

of chromaogomal aberrations or gene mutations,

Reduction in pollen fertility of ¥, plants io &
reliable parameter indicating the effectiveness of mutagenic
treatments (Kiwi, 1962). Decreased fertility with increasing
doses of mutagens was reported by Zamnone (1965) in Vicis
sativa, Chskalin (1966) in Lathyrus, DBankowska and Rynzya

(1970) in Fhaseolus vulgeris, Kezprzyk (1970) in brood bean,

Louis and Kedarbavanasundaram (1973a) in cowpea and Ehojwani
and Kaul (1976) in pea,

An increased seed sterility was also noted in the pree
sent investization depending on tho genotypes used. The
cryptic structural differences in chromosomes and chromonspal
aberrations are the causes for M starility with radiations
(Gaul et al., 1966), Akhun-zade (1977) reported thet
chemicals and goama rays were oqual in their capacity to

induce chromosome aberrations, but the aberrations inducad
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by the chemicals were largely eliminated due to ontogeny.
Gaul (1970) stated that mutagen-induced sterility nay be
caused by (1) chromosome mutations, (2) factor mutations,
(3) cytoplasmic mutations emd (4) physicloglcal effect.

0Of these, chromosome mutations are probably the major origin
of all mutagen induced sterility. Katzyomma (1963) found

a direct correlation between M, sterility and frequency of
translocations in rice. Singh {1970) observed thet gomma
raya induced & high frequency of translocation in rice and
this might be correlated with pollen sterllity as vas noted
in the present investigation. Gaul et al. (1966) and Sato
and Gaul (1967) reported that radiation induced steriiity is
mostly haplontic and IMS induced sterility is diplontic in
nature. Rao and Lakshmi (1980) suggested pollen sterility
to be the result of cumuletive effects of aberrant melotic
steges and physiological and genetic demage caused by chromo-
some breskage following formation of antimetaboslic ogents
in the cell.

Fruit vield per plant

During the course of the present study i1t was made
Clear that the mutagens adversely affect the fruit yield
per plent. [eduction in yield due to nutegen treatment has
been reported in various crops including leguminous crops by
Tedin (1954); Zacharias (1956); Gottschalk (1965); Bora
et al, (1961); Jena (1962) and many others. Reduction in
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yleld due to mutagen treatment may bhe due to their adverse
effect on érsvrbh and growth rate or due to induced policn
sterility, as a result of chromoszome structural aberprations.
Caldecott et al., (1954) reported thet the reduction in yield
in M, generation cen be due to radiation induced structural
changes in chromosomes involving translocations, inversions
and deletions. Sree Rumulu (1970) based on hip studlea in
sorghun using X=rays reported that tho reduction in yield
can be atiributed to reduced pollen fertility.

Induced polygenic mutstions in Ma generation

Host of the ecanomically dmportant traits in plants are
governed by polygenes. 1In the present investigation the
effacts of gamza rays on polygenic traits like plaunt helght,
nunber of laaves, number of branches and nuumber of fruits
per plont, welght and length of fruits and yleld por plant
were analysed, Among the above characters analysed yleld
per plant and weight of fruits shoved significent reduction
in mean values in rﬁe generation. A reduction in mean volues
in Hz genorations for tho polygenic tralts have been roported
in various crop plants and it L2 stated that the shift in
mean values in the segregating generation will depend on the

frequancy of both negative and positive mutants induced.

An insignificant reduction in mean volue comparcd to

contral population was noted for plant height, number of
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leaves and branches per plant, length of fruit and number

of frults per plent. This is in agreement with the previous
reports made by Brock (1965); Ehrenberg ot al. (1965);

Gaul (1967) and Scossiroli (1964) in wheat. In extensive
studles performed by Scossirgli (1966 2,b) and Scossirsll

et al., (1966) in vheat, this effect was shown in the same
population for a large number of characters. Gregory (1965)
Tound that yield of dry peanut pods in the average decreased
by irradiation., Oka et al. (1958), Matsuo and Ouazava {(1961),
Ota et al., (1962), Kaval (1962), Yamaguchi (19564), [liah ond
Bhatti (1968) and Sharma and 3ainl (1570) in rice; Gupta (1970)
in barley, Bhatt et al. (1961) in wheat, Daly (1960) and
Bhatla and Van der Veen (1965) in Arabidopsis have howcver
reported that there 1s no significant reduction in mean values
in irradiated population, In the case af yleld per plant an
insignificent increase In mean values was noted, For veight
of fruits there was a significant reduction in mean value

in treated plants compared to control plants. Gaul (1970)

has pointed out that in most instances the mean values of
mutagen treated populations are lower than in untreated popu-
lation. In safflower, Rajendra (1975) has reported a signifi
cant reduction ir mean value for number of days to flower
under gamma ray treatment but for other characterss occasioe |
nally, significant positive and negative shifts in mean values

were noticed.
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There was no significant difference in mean values in
"12 urder the three My sterility claasses for the different
genotypes analysed. But the minimum and maximum values vere
found to be dependent upon the genotypes concerned and the
characters studied. In general a higher mean value was
noted in the medium sterility class. This may be due o
higher frequency of both positive vartants and control types
in progenies derived from plants having medium sterility,
Chakraborti (1973) reported higher mapgnitude of variebility
in progenies derived from low and medium sterile r-s1 panicle
categories in rice., He has concluded that the low genstlc
variance in progenies from high sterile spikes might be due
to elimination of a number of genotypes as an effect of pre-
vailing sterility. Gaul (1964) reported that the selection
of modium fertile spikes might be desirable. Bekeadam (1961)
in rice has observed that the mutation rate is the scme in
all fertility classes even the fully fertile group revealed
no reduction in mutation rate, But in Bhindl it was made
clear in the present invegtigation that medium fertile 1y
plants will be desirable to yleld positive variants in majo-
rity of the characters, regardless of the genotypes,
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SUMMARY

The use of radiations to produce genetic variances
1s accepted as & useful tool of potential value in plant
breeding and capable of being employed as en alternative
to conventional breeding programmes. As varietal sonsiti-
vity is a pre-requisite for any mutatiosn breeding programme,
in the present investigation the direct effect of the mutae
gen (GOCo-gamma rays) on twenty varieties of Bhindi include
ing both pure and hybrid varileties was assessed with rese
pect to various growth metrics. The dose level employed
being 30 kR. Experiment was lald out in RBD with tuws repli-
cations. Data were collected on (1) germination percentage,
(2) days taken t5> complete germination, (3) plant height
at 30 days interval from souing to complete harvest,
(4) number of leaves per plant at 30 days interval from
sowlng to complete harvest, (5) number of branches per plant
at 60 and 90 days ofter souing, (6) number of fruits/plant,
(7) length of fruit, (8) welght of fruit, (9) yield per
plant, (10) pollen sterility, (11) seed sterility and
(12) weight of secds,

Seeds from gemma ray treated hybrids and thelr parents
and their respective controls wers carried forward o the
M2 generation to assess the extent of induced variability
for various polygenic traits like plant height, number of
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leaves/plant, number of branches/plant, fruit characteris-
tics and yleld/plent, The tabulated datn were analysed
statistically and the results interprated,

Etfect on m1 generation

1. Gamma rays significantly reduced the goralnation
percentage in almost all the genotypes, Hybrid varleties
showed more susceptibillty compared to thelr parents,

2: In majority of the cases treated material shaved a
greater delay in germinztion coapared to their respective

controls,

3. A significant reductisn in plant height due to
exposure was observed on the 30th and §0th day of sowing.
An increased growth rate at later stage of crap growth wes
noted in the treated materials,

4. A3 in the case of plant height, the exposed
materials showed significant reduction in mean number of
leaves per plant on the Z0th and 60%th day of sowing, but on
the 90th day there was no aignificent variation among the

various treatments.

5. No significant variation among treatments was noted
in the case of number of branches per plent during the
different pheses of the crop growth,

G. A significant reduction in numbar of fruits por

plant was observed in the treated materiais.
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7» Yield por plant reduced significantly in the
exposed materials, depending on the genotype.

8, Length and velght of frults also showed significant
reduction in treated population comparsd o the controls,.

The effect variled depending on the genotypes.

9« A drastic and significant reduction in pollen fopr-
tility was noticed due to the effect of gamna rays. Uepe
+1lity being very less in hybrid materials compared to pure

breds,

10. Significently higher percentoge of seed sterility
vas induced by the mutagen. The percentsge varied depending
on the genotype.

Effect on the !, generation

1., No chlorophyll deficlent mutent was observed in M,

generation.

2. The mean values shifted both in minus and plus direc-

tions depending on the character.

3. Though there was no significeat differonce in plant
heigut among the treatumentz, there was an increase in height
due to 20 KR gomma rays.

4, The three different iy sterility classes analysed
shoved gignificent variation for meam plont height. The

values dependent on the genotypes tested.



30

5. Ho significant variation for mmber of leavas per
plant was noted due to 30 kR exposurss or due to the three
different i sterility claoases,

6. Number of branches per plant 8lso failed to show
any significant variation due to different treatments or due
to the three different "y sterility classes analysed sepa-
rately.

7. The different genotypes under 30 kR exposures,
three M, storility classes and their interaction showed no
significant difference in the case of nunher of frults per
plent in “2'

8. Welght of fruits also showed no significant diffew
rence anang the different genotypes under 30 kR, dus to the
effect of three difforant My sterility clasges and aloo in

their interaction.

9. Length of frutts and yleld per plant also showed
the same trend as in the cese of number and welpht of fruits
per plant,

10. In all the cases studied the maximum and minimum

nean values varied depending on the genotype.

11. The influence of My sterility classes on monn values
algo varied depending on the genotypes.

Thus in the preasent investigation, hoth in M, and !-‘12
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generations the character expression due to the effoct of

30 kR gamma rays varied depending on the genie stutus of

the materiael under study, Insignificant shift in meon
values in My generation for various characters siudied give
further seope for selecting desirable plants either in noga-
tive or positive direction of control plants. The present
Investigation clearly demonstrated that in Bhindf also the
genlc statuzs i a decisive factor in any induced mubtation
breeding programme. A wild type of bhindi isolated out
fron Mo generation promises further scope, as it seems to
escape from the yellow vein mosaic disesse, Hybrid materlals

are more sensitive to mutegen compared %o pure breds.
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ABSTRACT

The effect of 70 kR ch-gama rays on different genoe
types of Bhindi (Abelmoschus esculentus Moench) have been

studied in detail in M, and M, generaticns. The experi-
nents vwere conducted during 1981-83 at the Depaptment of
Agricultural Botany, College of Agriculture, Vellaysni.
There were 20 @ifferent genstypes including both pure ond
hybrid seeds. The M; generation was 1aid out in RED with
two replications and malntained £9lloulng the package of
practices recommended for this particular crdp. The rudio-
gensitivity of the different genotypas ware tegted bagsed on
the direct effect of the mutagen in ¥; generation, The
treated hybrid materials aleng with their control, parental
varleties and 30 kR exposed parantal types were carrded fur-
ther to M, generation to ascess the extent of variation
created in the segregating Hy generation, Proper lay out,
maintensnce of the crop and data collection were followed in
megregating gensration also. The date collected werc statis-
tically analysed for proper interpretation of the rasulis
obtained,

To asgess the dirvect effect of the mutagen in Zi1 geng-
ration various growth metrics such as germination percentage,
days to complete geraination, plant height, nusber of lcaves
and branches per plant at 30 days interval, pollen and ceed
sterility and various fruit characters including yield



per plant were tuken into consideratiom, A1l the chavacters
analysed showed difference in expression depending on the
genotypes concerned. !lnjority of the growth characters
showed significant reduction in gampa ray treated popula=
tion compared to thelr respective controls. A delay in ger-
mination wans noted in gajority of the genotypes. Growth
metric analysis clearly demonstrated that eventhough tregte
ment delays the crsp grawth in early stoges, at later phases
of growth the plant rectifies itself and atisins meximup
expression as in the cese of conirol population. All the
zenotypes tested showed increased pollien and seed gterility
due to gemnn ray exposure, vhich dircctly influences the
nunber of fruits produced psr plant., Yield per plant chowed
significant variation among the treatments and in majority
of the genctypes gamma rays significantly reduced yleld
potentiality of the plants. DBased on seed sterility porecen~
tage, it was posasible o group the ﬂ,‘ plants under low,
mediun and high sterile types,

Induced variastions on plant heigh%, number of locves
and branches psr plant, length ond weight of fruits and mean
yield per plant wore assessed in raz generation. il signifi-
cant veriation betweon treatwents were noticed in any of the
characters studied. In this case also a genotype influenced
alteration in shift in wmean values vas obgerved in almost

all the charactera. The analysis on the influence of the

]



three My sterility classes on character expression showed

no significunt veriation., Bsth negative and positive shifg
in mean value compared to control values were noted depend-
ing on the genotypes. The inasignificant variation can be
attributed for equal frequency of both negative ard positive
variants and promises good selsction response. 4 gysice
watic mutant heving the wild characteristics of this partie.
cular crop variety isolated from ¥, generation promises
wider scope as it escapes from the most disastrous disease

of Bhindi, vellow vein mosalc disease,



PLATES



Plate 1. General stand of the crop in the field






Plate 2, Leaves showing chlorophyll deficisncy in H.]
generation (eoniral leaf in the centrs)

Plate 3. Twin fruits developed from fused buds in IAL]
generation (normal fruit on the left)









Plate 4, Frults showing seed sterility in 1, generation
(contral on the left extresme)

Plate 5. A view of the normal and sterile seeds in t11
generation
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Plate 6. Varietion in fruit length in H1 generatiocn

Plate 7. An isolated view of the wild mutant obtained
in the M2 generation.






Plate 8. A closer vicw of the wild putant in Ma shoaing
flowers and fruits

Plate 9. A comparative view of a normal fruit and the
fruits from the mutant plant in H, generation.






Plate 10. Plant height variation obtained in M, generation

Plate 11, Variation in branch number in M2 generation









