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INTRODUCTION

Scsnmum indicum L. (Syn. 8. Oricntale L.)

known variously as sesamo, til, Simsin, gingelly,
gorgelim, otc. bclongs to the family Podaliaconc. The
generic name sesamum was taken from the Arapie "Somsin®

by Hippoerates.

It is <n important and very ancient oil yielding
erop cultlv-ted in India. Scsamum oll wns one of the
first, if not the first oil oxtracted from an oll scod

by the aneient Hindus.

Intensive research 1s earried out in India for
the improvement of this crop. One of the mothods ndopted

is hybridization.

Manifestation of hybrid vigour or heterosis
in development, cnrliness and yield of sesame has been
reported by Ricolli and Mazani (1987) after their
extencive studles with 32 varieties of sesame from

dirferent parts of the world.

Male-sterility is rceceiving incrensed attontion
as 1n aid to tho production of' large nmourt of hybrid

seeds.



Gabelmnon (1958) used the torm malee-sterility
to embrace 4 wide variety oy abnormalities. He classified

this term in teo three catogorioes:

(1) Pollen sterility
(2) Staminal sterility
(3) Funetional pollen storility

A Tfairly Jarge nambor of biscoxunl or monoecious
plants show o specific hereditary comstitution by which
they produce little or no functional pollen whereas their
ovular fertility romain completely or almost completely

unimpaired,

Such natural male-storile plants are effective
females Tor 7 erossing programmc. Tho employment of
malo-sterile lines makes the laborious proccdure of hand
cmasculation superfluous. But the sSpontancous occurrence
of mplo-sterile lines is a factor beyond human control.
Honece 2 search for mothods of artifieial induction of
maloesteorility was nceossary for a more oxtensive utili-

sation of this phenomenon in brecding nrogramme.

Many experiments have beon conducted and it
h2s beon shown thnat certain chemiecals can be usced as
male-gametoecldos. A male-gamotoelde is a substance which

kills or make the mzle gametes functionless. There are



chemienls whleh affeet both male and female gamotos,
Chemicals which show selective gameotocidal action can

only bo nsed as a sucecessful gamctocide.

8tray reports are therc on the ocecurrence of
natural male-sterile lines in seosnme (Beadle 1932, Sikka
and Gupta (1947). Put the occurrence wns very rare and
their isolation was unpredictable. Honmce the cxperiment
was undertaken to {ind out the mothods of indueidng
male-storility in sosome with F,W-450 and 2, 4-D. An

acco.nt of the work is glven in the followlng pages.
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I. Chemieal indueiion of male-sterility

Frank Baton (1957) was the first to try a
chemieal as a gametocido. The oxperiment was earried
out, with the chemical ¥ ,W-450, or cotton. Later
several attewmpts have been made to induce male-sterility
by treating plants with chomicals. This is a recont
development in India bhut gaining momentum., The Tivst
roport on the use of a chomical gametoelde in India is
in 1960, from the Agricultural Department, Gujarnt,

F,W-450 was the chemiesl and it was tried on cotton.

Scme of the chemieals used Tor the induction
of male-sterility and their applieation in the crop

plants are roviewed,

{a) Sodinn 2.3-dichlorciscobutvrnte (FH-450 or Msndolk)

F,H-480 is a chemlenl gamctoecide whieh vhen
applied in optimum doses iahibit the normal development
of gametes without imparling any doleterious effects
to the plants as a whole., The chemical induces
futictionzl mnlo=sterility in erop plants vithout

adversely affecting female fortility.



The chemical is readily soluble in water
and is cent per cent active. Usually it is applied as
a Toliar spray and is eoa@sily absorbed by the plants,
Studios with 014 labelled F,W-450 by Hilton (1958) showed
that this chemical accunulates to 2 greater extent in
anthers than in ovules, The flower characteristies
like pubescence, thickness of cuticle znd the stage of
growth of tihw pilant and other environmeontsl factors are
considered to be the entities which govern the nbsorp=

tion and translocation of the chenicnls,

Different explanations zre given for the
mechanism of the chemicals in inducing mrle-sterility,
but 2 saticsfactory cxplanation is still to be scught in

tho fertlle field of wodern scicnea,

Hilton (1958) gives 2 biochemical explanation
foyr the effect of the chemieal ¥F,¥-450. His expori-
mental studies on cotton showed that F,W-450 is compotent
with pantoate an cnzyme which synthesisc pantotlionate
the absence of which eauses sterility in plants. He
statos that the chemieal accurmlates to a greater extent

in the anthovs than in the ovules.

Kaul apd Singh (1967), by their eytological
and histologieal studies in Trigonclla foennm-grigoum
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troated with F,W-450, concluded that upto the production
of microspores the proecess was same in both treated and
untreated plants. Thoreafter the difference betweon
trented and untreated plants bocaome apparent scon after
tho young microspores were rcleased from the mother

coll wall,

In contrast to those from the untreated plants
the young mlcrospores from treaved plants stopped growing.
Instead they appearcd to be subjeeted to some sort of
mechnnical pressure created by the enlarging tapetal
cells as a result of which the contents of the mierosporos
including the nmuclei disintegrated. The importance of
tapotal layer for the proper dovelopment of microspores
has already boen cmphasised by a number of workers
(Maheswari 1880)., Fvideonce for this has gecumulated
fron the histological and the cytologieal mechanisms of
pollen degeneration in gonic and cytoplasmic genle male-steril
1lines of = number of crop plants (Zenkteleor 1862, Dubey and
Singh 1985, Joppa, Mclleal and Welsh 1958). 1In all tho cases
the abnormal behaviour of the tapetal cells in one way or
another was found to be associated with pollen sbortion. The
simllarity in the mode of pollen zbortion in chemieally

induced and geniec male-sterile piants suggests that the



effeets of the chemlieal may be same as thosc genetically

controlled,

Dicotyledonous plants show greater respounse
to F,¥-450 than the monocotyledonous plants (Rhom and
Hass Company 1950).

(1) Cotton

Cotton is tho crop first rcecived treantment
with a chemical gamotocide - F,W-450. The experiment
has been carried out by Frank Eaton (1957) and he
reported that therc was delayed flowering due to the
application of this chemienl. The pinnte failed to
produce pollen grains when they were sprayed with 1.2
per cent agueous solution of F,W-450 but when hand-
pollinated with pollen from contrsl plants normal

bolls with viable seeds developed.

Meyor gt al (1958) reported that plants
sprayed with F,W-450 produced negatively slgnifieant
inerease of growth over the checws owing to the death

of apical meristem.

Socanegrn et al (19568) state that after treat-
ing the cobtton varlety Tanguis with one per eent solution,

a reduction in size of the flowers, capsules and in the



number of viable secds was obsewwed, TFour to six woeks
after the btreatment 90-100 per cent of the flowers
contained z high proportion of sterile pollon. During
the 3rd and 4th wecks some degree of Temzle storility
was also observed. Hilton (1958) and Roux and Chirinian
{1259) studied the offcet of the chemieal on cotton and
reported that the chomieal inhibited the onzymatic
synthesis of pantothonate znd accumalated to a greater
extent in the anthers than thore in the ovules.
Investigaiions of Pate and Dunean (19380) on eostbon
rovealed that all the concontrationsused in their studles
shoved male and femnle sterility except 9.20 per cent

which gave a selective sterility for male gamcieS.

Bhardwa and Sonthanam (1981) conducted an
cxpoerinent at PILRCOM Centre, Colubatore to study the
effacl of P H-450 on cotton. A tvial was 12id out with
¥=8 (Z. arboreun). %The {reatments compriced of 0.0, 0.1
“nd 0.2% concentrationsof Lho gamebocide spray at weekly
and fortnicktly intervals. The resulits indicated that
0.2% concentration of pametocide sprayed six times at
weekly invervals, from the eleventh week after sowing
indocod cent per cent pollen sterilily during the Tifth
and sovcenth wecks aftoer the initial spray. EBowcver the

gamotocide did not appear to be highly scleetlive and



damnge to female gamoses was also encountered resulting
in roduced secd set per boll. Scod storility was normal

in tho control.

A preliminary study on the effect of ¥,¥W-450 as
n scleoetive gamectocide was carricd out by Aviar Singh and
S.L. Soghal (1951) at the Regional PIRRCOM Centre, 3irsa.
The treatment of Ph, Ame. cotton 320-F by the chemieal
resulted in a high degree of male-sterility which was 2t
its peak in the third and fourth wecks fryom the dato of
application of the chomical. Marked fomale sterility
was 2lso induced by the chemical and the ef“cct was more
pronounced with frequent applications and higher concontra-

tion of the chomiecnl. !

Singh (1964) roported that this chemieal is
very Loxic to cotton causing acutc burning of leaves and
shoot apices and reduction in size of Tlovers. He rcported

induction of mnlce-sterility in cotton by the usce of FW-450.

Guru Swamy Baja (1967) conducted an oxperimont
at the Rog. Pes. Sta. Kovilpatti to study the phytogameto-
cidal action of F,W~-450 on the charsetors of M.C.Ue. 1
cotton, TFrom Lhis sindy a spraying schedule was

proposced which induced and mnintained a high level

o



of male-sterility with minimum adverse effcets on other

characters.

2. Tomato

To study the effeet of F,%-450 on tomato
Moore (1959) conducted trials under greon house and {ield
conditions. Green house studies on 146 varicties showed
complete malo~sterility for ten to thirteon days without
causing female-sterility at coneontrations of 0,073 and

0.15 per cont,

Ficld trisls werc conducted on eleven early
varioties, wilh four concentrations (0.075, 0.15, C.3 and
0.8 por cent) having three intervals cach., Tho lover
concentration 0.075 did not show any kind of pollen sterility
Trore was an inerease in the porcentage of pollen sterility
as the coneentration of ihe chemienl inereascd. The
concentralion 0.15 por cont gave a high percentage of
sterility for thirteen days with n slight reducticn in
Temale fertility. The high concentration 0.3 2nd 0.6
per cent almost provented frult sct, when solfed,

The highest concentration 0.6 per cont gave compnlote
malo-sterility Cor nineteen days beginning {rom

twelve days after treatment. Pollon production was



neormal, thirtyseven days after apslication.

Balakrishnan (1963) studied the effect of
T,11-450 on tomato. Three varieties with three concen-
trations (0.15, 0.3 2nd 0.6 per coent) wore tried.
Spraying was done whon flowers of the first truss wore
undergoing anthesis, Cent per cont sterility was noted
with ecertaln phybotoxic effect. Ovile fortility was

normal as in the econtrol.

{3) Yntormelon

Honz and Mohr (1959) tested the offcet of
T ,¥-450 on watermelon, The initial spraying was douic as
the first pistillate blossoms appeared and spiaying was
repeated after six days. The result was that the mature
fomnle flover buds werc Scen unopened. The effect of
T'4yH=-450 in preventing the opening of the staminate buds
appeared to be localised in the tip of the bud, Pinching
of the tip permitted the immodiate unfurling of petals.
Anthers dehisced with production of apparontly noraal
pollen inside the pature unopencd staminal buds., To
deloterious offects on feomale fertility were seen

associnted with the application of ¥,“-450.

Boswel (1980) conducted the szme experimont

on watermolon, with concentration of 0.12, 0.6, 2.0 and

13



2.8 por conk. All the coneentrations cnused phytotoxi-
city vith male flewers being prevented from opening

Tor & period of scven to ton days.
(4) Yhonot

Choprs ot 2l (1980) tried the chomical P,H-450
on wheat at T.4.H.I. But they failed to got any positive
result. Wheat plants were sprayed oncc or twiece with
0.23, 0.5, 0.75 and 1.0 per cont aguoous sclutions of
Py-450, Plants sprayed with lower concentration were
stunted and grass-like in appearonce. Those plants
which survived showed a delay in flovering. Small car
hends with shorbor awns, tougher glumes -nd normal

pollen graing were the resultb.

K.Bo. Porter and A.T. Wiese (1961) also tried

this chemienl on wheat,

The results obtnined showoed that this chomienl

is not wcll suitod gz a seloctive gametoelde Tor wheat.

{58} Brininl

Iealamma (19568) earricd out =2a oxporiment to
induce male-sterility in Brinjal. 8he voported complete
absenee of Achiscont anthers in tho treqted plants and

such plants showed compleote storility. This conmplote



sterility lasted for n period of two weeks beginning
from two weooks after treatment. There was a marked
reduction in the porcentage of fruit set on selfing
and it was direetly proportional to the eoncentration
of the chendical. The size and weight of the selfed
fyiite were also found to deerease with inereasing
conecontration, The sceds {rom selfed fruits shoved a
marked reduction in germingtion while the seeds from

crossed Truits were found wnaifected,

(6) ¥usk melon

Pundir, Nripendra and Singh (1955) rccommended
a multidirection folizr spray of gqucous F,W-450 for
induction of mile~sterility in the crop. The concentra-
tions tried were 0.8%, 0.4%, 0.5% and 0.6%. The pl-nts
wore scverely damaged in oese of high concentraticn nnd
zore number of sprayings. A concentration of 0.3 per
ccnt as second spray showed functiconal male-sterility
while 0.4 poer eent concentration with twe sprays showed
the @esired offect by inducing pollen sterility.
Concentration of F,W-450 hkigher than 0.4 per cent showed

deleoterious effect,



(7) onion

Cele Xaul and S.P. Singh (1967) tried ' W-480
as a gametocide in Onion. The concontrations used were
0.01, 0.025, 0,05 and 0.1 per cont. The molbnd of
application was differyont from the usuzl., Bqual volumes
of the solutions of the chemicnl were injeeted at the
base of the infTloresecnce beoaring stalk when the

iniloresecnece was 2 small protuberance.

The effect of tho chemieal on general growth
of the plents was practieally nil. Tho chomienl alse
proved insifective ns o male gametoclde 25 only 2 meximum

of 30 to 407 storility was cbialned,

(8) Sunn hemp

Faul and Singhk (1887) corducted sn experiment
with ®,i-450 on sunnhomp. The concentrations tried were
0,1%, 0.25% 2nd 0.5%. Toliar spraoys of the chewleals

were made to run off.

Plants spmyed twice vith 0.5% ¥,H-450 produced
flowvers vith complote pollen sterility which lasted only
for eloven days. Tho hoight of whe tretted plants were
rodueeds TFlowers were smpaller in size vith the keel
potals split partially or complotely and the stigma

cxposed. Anthers of treated planic remained elumped
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around the style in the form of a ring and 4id not

dehisce. Pruit set was 35 to 509 of the control.

(9) Tobacen

Joseand Singh (1967) tried F,W-450 as a
gamcteecide on Nicotiang rustien. The concentrations
tried were 0,057, 0.1% and 0.5%., The chemieal was sprayed
only once at the time of initiantion of the main inflores-
cence. The cxperiments were earried cut for two
consecutive scasons. The concontration was later altered
to 0.1%, 0.5% and 1f. Plants were sSprayed twice at five
day intervals. The treanted plants did not show any
effect at lowor corconbtrations but the leaves beeame
leathery. Tlowering wns simultaneous in almost all

the treatmonts.

Tuo appllcations of the chomical at 1.0% made
the pollen completely sterile in the apieal region of
the inflorosconce for about one wecke Threoo applications
of the same concentration prolonged malee-sterility at
the apieal region for two weeks and induced it totally

in the middle region.

0f tho various concentrations of ¥,W-450 only
1¢ had the signifieant offect in indueing high pollen

sterility in different regloms of the infloreseconce.



{10) Bhindi

Dubey and Singh conducted an experiment on
bhind] to study the gametoeidal action of F,W-450.
Pusa Sawani was the variety selected. The chomieal was
usod at three conccntrations 0.2%, 0.4% and 0.5%. Some
plants were sprayed szbout a weck prior to the iniltiavion
of the first floral huds and others were sprayed twice,
the first prior to floral bud initiation and the sceond

at the time of floral bud initiation.

Plant heights, time taken to {lovering, total
nupber of fruites per plant ~nd muwbeor of seeds per fruit
werc recorded. Pollen sterility was checked by the
acobocarmine method and ovular sterility Judged by the
percentage of 1rruit set and the nupmber of secds produced
per fruit when the emasculated flowers of the treated

plants were pellinated by the controls.

7,H~-480 produced marked offccts on the
vegetative and floral paris of bhindi and is found to
inhibit the heipght, number of leaves and the final yield,
1% was obscerved that =2ny spprecizble smount of male-
sterility accomplished by drasitie reduction in the
percoentige of bolls and the number of scoeds Tormed.
Completo male-sterility induced by 0.4 per cent P,W-450

was accompanled with 13% ovular sterility.

Jod



2, 4~ (2.4 - Dichlorovhenoxy acetic acid)

2y 4-D was discovered indepondently in Bngland
and in the U.S.A. during the Second Vorld Har (Blackmzn
1945, Xrans and Mitechel 1947, Nutwen gof pl 1945,
Slade et al 1945). It is mainly used zs a weedelde,
It can be uscd 95 7 gametocide and more effectivcly for
indueing parthenoearpy and nreventing fruit shedding in
certain crops. Bub roports of its usc 2s a suecessful

ganctocide are very fovw.

Fehm (1952) conducted an experiment to study
the effect of 2, 4-D as a gametocide on plants of
Hawksbury and Cape mountain Sweet water melons. The
chemienl was applied about a week prior to the opening
oi the first flovers. Full rale-sterility was observed
after onc weck when 2 dose of S ppm was applied. The
pollen of the male-sterile plants showed various obrnor-
mnlities. Pollen grains with vacnolated plasm: and small
size were observed. A high percentage of giant unreduced
gralns was scen. In sterile pollon these abnommalitios

amountcd always to Lwenty per cont or more.

The fensle Tlowers werc partly iertile and
sm2ll sized fruits wero produced. Truit set was low.

Lovor concentrations 4id not producc mole-sterility.



A% concentrations of 50 and 100 ppm. the chemical was
highly injuvions to the plants mnd the eoffcct lasted

for woeks.

B. Choudhary ot a2l (1980) sprayed encumber
plants with & ppe. and 10 ppm. of 2, 4-D. Femnle flowers
wore more in the treated plants. Crinkled leaves with
etiolated velns 2nd dark greeon intervienal areas appeared
on the plants sprayed with 10 ppm. t1ll cight to ten days
after the second spray. The aversge {inal growth of the
pain axis was less them 2/3 of the average growth of che

main axis in contrel plants.

Bobert et al (1961) reported 8, 4-D as n
pollenicide on grapc. Dipping the flowering eclusters
in solutions of 2, 4-D inercascd the number of secdless
berries. This was supposcd to be due te the Injurious
eifect of 2, 4D to pollen germinatlion or in other

words due te its sction as n polleniecide.

Choudhary and George (1064) obtaiued pollen
sterility of 90-100%. lasting for 85-12 days in two
varicties of brinjal by cpraying the whole plant with
2, 4-D., Corecoentrations above 10 ppm. caused elongation,

eurling and eracking of tender parts of tho stem.
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Josec and S.P. Singh (1967) tried 2, 4-D as
a gametocide on tobzcco. It proved toxic at 0.5% con-
centrotion. All plants died after about ten days while
at 0.05% linear growth was mich retarded and leaves
beeqne smaller in size. Flowering was delayed. Male-
storility obtained was 59%. The ovaries contained
less number of ovules in plants treated with 0.1% 2, 2-D.
The results with Ficotisnna rusties confirms that 2, 4.D

is not a snitable gametocide.

Other chemicnls

Bhronberg ot al (19568) studied the effect of
ethoxy caffein for inducing mutation and sterility in
harley. Theosc studies revealed that the chomical induced
sterilities which correcponded to the effeet of X-rays

at 6000%,

N

Nelson znd Foseman (1958) tried tihec possibilie
ties of chomicel induction of mnle-sterility in maize
by mems of gibberellic acid (G.A) at concentrziions of
500 ppm. and 1000 pprie Folinr opray of the above con-
contrations, when the inflorescence was one inch in
length,; shoved Sterile or partially sterile tassels.
Yermanos and Koowles {(19580) produced male-sterile
saiflowcr plants with a foliar spray of G.A. at 100 P,

in all the five varieties uscd.
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Chopra gt al (1951) studied the effect of
uracil, thymine, yeast nucleic acid and TIBA on tomato
and the nbove chemicals and Sodium nuclonte on onlon,
Aquoous foliar sprays vere given about a week prior to
the opening of the Tirst flower. 411 the chemiezls
failed to produce any kind of male-sterlility in tomatoes
“hile in tho cnce of onion cont per cent pollen sterility
was noted in plants sprayed with TIBA ot 10 to 100 ppm.
Sodium nucleate nt 4 per cent -nd thymine and urneil at

280 and 500 ppm. respoctively.

Fzaul and Singh (1967) conducted an experiment
to stvdy the effect of MYalcoic hydrazide (M.H) on cajanng
padng, using Lhoe concentrations of 0.1%, 0.5% and 1.0%.
Burning of the shoot snd leaf was noticed. All the
trontments shoved a signifieant decreonse in plant helight.
4 signifiecant increase was observed in the nusbor of
branches and flovwers. The size of the flovers was reduced
in 21l treatments. But theoy failed to got complete male-
storility. All the treatzents eaused a signifieant
decreoase in the number of fruits per plmt, number of

seeds per rruit and totzl yiold of grains per plant.

Thore are So many reports in the suceessful
usc of Maleic hydrazide as a mole goametoeldo In various

crops.



II. Pellen studies

(i) Pollen mornholosy

Pollcn grains serve best in distinguishing
betwvcen and showing relationship among the higher groups
of plants of diffcrent families, genera and some times

spocies,

Pollien grains are studied by scveral investi-

gators. It comsists of an intine and an exine.

The surfaece of the exine may be sculptured,
Smooth reticulate or smooth and with or without spines
and it is a eriterion by which plants of various classes
and families ecazn be identifiocd. Yode House (1933), lang
(1937) z2nd Erdtman (1954) studicd the pollen morpholegy

ol Solnnaceae.

{ii) Cytological studies on the sterility of pollen
grains were earricd out by two mot.ods:

(z) By staining

(b) By germination in artificial media.

(a) Staining mothods

Acctoearnine staining mothod was <dopted for

the ctudy of nollen sterility, from 2 very early time.



Zirkle (1937) had doseribed a meothod of testing the
vitbility of pollen graing by acceto carmine straining
nethod. Tresh nnoponed mature nthers were crushed in

a drop of acctocarmine taken on a slide and the pollen
gr1ins were allowed to remain in the stain for fifteen
minetes. By this time the grains got stained clearly,
The pollen graius stained decply and which looked plumpy
1nd normal wore counted 28 viasble, Unstained and

shrivelled were consldored as non-viable or storile.

Vietew (1852) used 2, 3, 5 - triphonyl tetra
sodium chloride Tor tosting the pollen vizbility of
Zen mavs. The best results were obtalned when Lhe test
was earricd out at 50°C using 2 itwo por cent solution.
Oberle znd Watson (19863) while utilising the above method
on peach, apnle, pear wnd grape pollens remarked thnt
this mothod was ineffTeective for the determination ;f
pollon viability in these crops. Jacopinl (1954)
rocommended the treatment of pollen grains with two per
eccnt of sodium biselenite lor poriods ranging from 1/2
to 2 hours, depending on the species for az rapid yolisble
meaus of detemining pollen viability in abone and pome
Truil trees. Grins with full germinative power turned
pale yellow vwhile non-viablo grains did not crange.
King (1959) rccommended a percxidasco-sgar medium. Here

the storile pollen grains showed a blue colovration



while the viable pollon grains were colourless and

swollen in appearance.

Ostapenko {(1959) showed that the above meontioncd
staining methods would not give cvidence for the sterility
or viability testire of pollen grains, According to him
these motbods gave only a relative valuo in determining

the pereentage of pollon viability.

I11. Gormination in artiflcial medin

A direct method of evaluating pollen viability

ic to Tind its nectual germination in an artificial modium.

Kobel (1926) ~nd Singh (1958) roported that

Sucrose solution e¢nn be used as an artificial medium.

Schumocker (1935) and Thompson ct gl (1950)
used boron to stimulante pollen germination in artificial

rodig,.

The medivm usecd in this experiment was a
combination of sucrosc and boric acid, as an aqueous

mixture,



MATERIALS AND METHODS



MATERIALS ARD METHODS

The experiment was ecarried out in the Division of
Agriculiturel Botany, Agricultural College and Research
Institute, Vellayani, during the year, 1968-69. The object
was to study the effects of the chemieals FH-450 and 2, 4-D
as male gametocides on gingelly (Sesamum indicum) Sym.
Besamum Drientgle.

A. Materials
1. Seed mnterial

Loeal varicty "Onattukara black" testced for
homogenity for two generations was used as the sced naterial.
Germinntion tost was conducted and 98% germination could be

obtained.

2. Chemicals
The chemieals used were Sodium 2,3-Dichloro
isobutyrato (F,4-450 or Mcndok) and 2, 4-Dichlorophenoxy
acetic acid (2, 4-D). They were obtained from the Division
of Agricultural Botany, Agriculturel College and Research

Institute, Vellayani,

Pilot studies werc conducted to fix the dose
of the chemieals. A maximum dose of 3100 ppm. was tried
in cnse of F¥,W~450 and 200 ppzm. in case of 2, 4-D,
Treatment shock was observed in the plants but they
revived within two days. Both the chemicals wero applied
ton days prior to the flowering of the plants. TF,W-450

induced cent per cont pollon sterility but the shock



received by the plants was severc and so the dose was

Tixed to 2 lower concentration.

3. Treatment

(1) Spray applieation

(2) F,i=450 at four concentrations

1500 ppm., 2000 ppm.; 2500 ppm., and
3000 ppm.

(b) 2, 4-D at four conecntrations
50 ppm., 100 ppm., 150 ppm. and 200 ppm.

{c) Digtilled water

{ii) Btoge of application
Three stages:
{1) Ten dzys prior to flovering
(2) At the time of flowering
(3) Ten days after {lowering

The following syzbols were given for the

treatmentss:
N - 7 \-450
D - 2, 4-D
- Distilled wnter

Cq - Control one

02 - Control two

N, - 1500 ppi. F,4-450
) - 2000 ppum. ¥F,H-250



N3 - 2500 ppm. P,H-450

My - 3000 ppm. F,W-450
Dy - 50 ppm. 2, 4D
D2 - 100 ppm. 2, 4-D
Dy - 150 ppn. 2, 4-D
Dé_ - 200 ppm. 2, 4-D
Tl - TPirst etage of application (Ten days prior
to flowering)
P ~ Socond stage of application (At the time of
flovering)

Tg - Third stage of applieation (Ten duys after
Tlowering)

The different troctment combinntions wore the

Tolloving:
1 o (12)  HeT,
8 Co (13)  Ng%y
(3) ey (14) ’Nl'l's
(&) g (15)  mry
(5) ITg (18)  UgTq
(6) M4y a7 w1,
1) NgTy (18) Dl‘l‘l
(8) NgTy (19) Dy
(9) BTy (20) DTy
(10) Ty (21) DTy

(11) NPy (22) DT,

v
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B. Mothods

1. Lay out

It vag a pot culture oxperimont and the lay out
was Comnlectely PBandomised Opsisn. Total nmamber of troat-
ment was 29 and cach one wes renlicated thrice. There
wore threc plants under egch treatmont 2nd the plants were
equally spoced in 2 single pot. OFf the three plants one
uvas used for goneral obscrvation and yield, one for floral

and pollon studies and the remzining one for breeding work.

2. Preparation of the pot

Eighty scven pots of 8" x 12" sizo were filled
with equal gquantity of red earth, sand and dried cowdung
(1l:131). The pote were asringed with a spreing of 1 mt.

x 1 mt., A1l the pots for ralsing plants Tor ¥,W-450 treat-
mont and 2, 4-D tLreatuont were arranged seprrately in two
groups. The pots for reaising control plants nd plants

for treatment with distilled water were cnutlously arranged
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at a respectable distance from thoe other pots. Tho pots

were marked with treatment symbols and then arranged,

3. Three shallow holes were takon at distances
of 10 em. within tho pot and thrce hoaltby seeds wore
dibbled in cach hole asnd werc covered with a thin layer
o soil. Thirning was donc aftor tom dAays and threc

healthy secdlings were retnined in each pot.

4, Soray treatmeont

Welghed quantitios of Lhe chemiecals were {irst
dissolved in one cc. of absolute zlecohol cach and the
solution was preparcd in distilled water. Spraying was
dene with a2 spray gun. The first spray was given 22 days
after sowing and the same agreed with ten days wrior to
flowering - judged from the pilot studies. In 2ll the
cases spraying was done between 9 AJM. and 10 AM3  only

after tho desiceation of dew from tho leaves,

5. Characters studied
I. Growth snd wmorphological charncteristics

(1) Visual observation

(2) Height or plant
{3) Humber of rlowors
{4) Pollon studles

{a) Pollen morphology
(i) Pollen shape



(ii) Pollen size

(b) Pollen sterility
(i) Acotocarmine staining mothod

(ii) Cerminating pellen grains in artificial
modia

(1ii) By crossing centrol plants with pollen
from the treated plants,

(5) pvnlar sterility

1I. Mechanism of pollen stexrility
Histolosical studies

111, Pt sot _aond fruit chnrncters

Bumber of fruits per plant per treatmont.

IV. Boed vinbility
1. Wi d hologicnl chnractors
1, Visual cbservations of the growth énd

development of plants under each tyreatment were made.

2. Hedght of plant
Only the final height of the plants
wore taken. Measuremenis were taken from the base to the

tip of the plants and the data werc analysed statistieall,

3. Number of flowers

Opened Tlowers were dally counted and

recorded, Tlowering lasted Tor about one month. Total
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namber of the flowers was cstimated and statistieally
analysed.
4, Pollen studics

(2) 1lon morpholo;
Studied ton days after troatment. Pollon

grains vere stalned in mcetocarmine and thelr shape and

size were studiod,

(i) Pollen shape

Pollen grains from {reshly collected flowers
wvere dusted In a drop of acctocarmine tzken on 2 clean
slide. Undchisced anthors wore erushed with the blunt cond
ol a mounted needle. Tho drop of acoteocarmine with the
pellen grains was covered with a cover slip and thon

observed undor the low power of the microscope.

{ii) Pollen size

The diamotor of' the pollen grains was measured
with an ocular micrometer. Tho ocular micrometer was
standardised wich the stage micromeoter under the low power
ot the microscope. The size of 100 pollen grains taken
at random from caeh treatment was measured and tho menn

diamoter waos ealculated,

(v) Pollen sterility
(1) Acctocarnin staining mothod

Flowers wore collected at intcrvals of two

days, commeoneing from the fiTth day of application of the



chemicenls. This was continued till the restoration of
male Tertility as in the control. TFresh flowers vere
collecicd and kept in a desicecator for one hour and then

the pollen grains were studied.

Staining and counting

Pollen grains were mounted in an acetocarmine
glycerine medium. 411 the three replications for oach
treatment were studied. Pollens from cach treatment wore
dusted in drops of acctoearmine taken on clean slides,
soparately. After 20 minutes the slides wore observed
under the low power of the microscope and sterile and

fertile pollon grains were counted.

Well stained plumpy pollen grains woere taken as
fertile and unstained and shrivelled ones as sterile.
Counts wore taken for 21l the three renlieations at tho
rate of 15 microscopic ficlds for ecach repliettion. From
these studios the wmoean percentage of pollen sterility for
each treatment was calculnted. The meximum sterility
obscorved was on the 2th day 2after treatmont and theSc data
were 2nalysed statistieally,

{11} SGominntion of pollon grains in artificial

media

From the preliminary studies it was obscrved

that medium containing sucrosc and borie acid gave maximum



gemmination. Sucrose solutions of 15%, 20%, 307 and 40%
were used in cowbination with 30 ppm., 50 ppm., 100 ppm.
and 150 ppm. boric acid respectively., Tube elongationswers
also recorded. Smnll drops of sucrose borie acid solution
were takon on clean sterile slides and pollon grains dusted
in it. After a few minutes the slides were inverted

and placed on glass rods in petri dishes. A picece of wet
filter paper was placed at the botton of ecach petri dish
to provide a humid atmosphere and also an indirect
stimulaticn to tho germination of pollen grains., After

24 hours goerminnted znd ungerminated pollen gring per

troeatment were counted.

A combination of 207 sucrose and S0 ppm. borie
aeid gave the best results.

(1i1) By crossing the control plonts with pollen
from the treatcd plants

Tive flowers were crossed in case of onach treatment,
¥nture flower buds wore emasculated on Lhe previous evening
of the oncning day. Emasculation was done by gently pulling
out the corellsa along with the cpipetalous stamens and then
the Tlover was covered with a pollen proof paper bag.
Pollination was done in the morning, before 7 A.M. Fresh
flowers Were colleeted in petri dish and the pollen grains
wvere dusted on the stigma of the emasculated flowers. After

pollinatlion the emnsculated flowers were covored and tagred,



The number of fruits per treatmont was analysed

statistically.

In all the cases maximum sterility was obtained
on the 9th day after treatment. But in this case of
crossing programme the gvailability of suffieient number
of flowers within this limited time was not adequate. So
the breeding programme was spread over z period of 14 days,

after treatmont.
(5) ovular storility
Tested by erossing treated plants with pollen
f{om controel, Five flowers were crossed in each easc.
1I. Mechanism of pollen oabortion

Both L.8. of vegetative buds and (C.S. of young
anthers from contrel and treated plants were taken nd

studicd under the mieroscope. Sections weore taken with hand.

I3T. Fmit set 2and fruit characters

Humbersof frults por plant in 2ll tho treatments
and all the replications were taken and annlysed.

IV, Seed viability

Viability was tested by conducting germimmtion test.

100 seeds from each treatment were tzkon and sown

in moist Tilter papor kept in 4 petri dish. Germination

count was taken on the 4th day.



EXPERIMENTAL RESULTS
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EXPERIMBNT AL RESULTS

The various effects of F,W-450 and 2, 4D on
sesame were studied with specinl emphasis to their

gamotocidal actlon. Tho results are given belous

I. Growth and morphiological chavmetors

(1) Yisual observations

Significant results wore obtalnod with the
application of the chemlcals. All the doses coxeept
3000 ppm. of F,W-450 shoved gametocidal eficcts without
any injury to tho plants. Plants treated with the
highest coneentration showed treatment shock by marginal
scorching of the leoaves and generzl drooping of tho
plants, but they fully recovered in two days. The leaves
and flowers of the troated plants vere smaller in size
vhon compared with those of the comuvrol. fThore was
profuse and prolonged flouering in the case of all the
T ,U=450 treoated planis. Tho offect of the chomleal was
pronounced at the first stage of appliecation. The
general growth and maturing of the ¥,W-450 treated plants

were Socn prolonged when compared with conlrol.

All the concentrztions of 2, 4-D wore highly

toxic to the plants. The damage was maximum ab the first



stage of application and it vwas dircetly proportional

to the inercasc in tho concentration of the chomieal.

The plants woere scen curled up and the leaves were thick
and leathery. Gall formntion was a characteristic feature
in 211 the treated plants. All the plants were seen
swollen considerably at the base immediately above the
soil level. Shoot and leaves vero hard and brittle and
wore dark green in colour partieularliy along the veins,
Plowers and frits were bigrer in size and there was 3
tendency for conversion of the Tloral parts to vegetative

paris, Style was porsistent.

(2) Height of plants

The Tinzl heights of plauts in cach troatment

arc presented In Pables I and 11,

The data obtained show that the chemieals a8 a
whole wore eoffoctive in rogulating the linear growth of
the plants, F,W-450 was very effective at all concentra-
tions in increasing the helight irrespeciive of the stages
of 2pplication. The maximum height of 113 em. vas observe
in plants trealed vith 23500 ppm. of ¥,W-450 at bthe sccond
stage of apolication. The average beight of the plants
at the second stage of 2pplication was greater than those
of the plants at the 3rd and lst stages of application.
Pig. I shows the graphieal represcntation of the hoights

o1 planis in each Lreatment. All the plants cxeept 2 Tow



TABLE I

Pinal beight of plents (cms) in cach treatment®

Treatuments RepsI Repell FRepelil HMeen Stage III RePel RoOPeII Rop«lIT Iean
Control~-{ 18 86 107 10100 1500 ppm 99 103 101—  161.00
Control-2 93 101 102 98,67 2000 ppm N 111 99 10030
Mean 10065 9449 104.5 99499 2500 ppm 123 99 $00 107.30
Distilled waben 3000 ppm 102 115 13 110,00
stage I 7 85 97 86434 Hean 103.75__ 107200 103025 104466
Stage II N 100 96 95467 2y 4-D Stege 1
Stage III 87 o8 111 98467 50 ppm 80 85 895 8333
Nesn 85, Ohe34__ 10134 5380 100 ppm 46 % 65 68433
FyW=450 Stege I 150 ppm 46 52 6% 4766
9500 ppm 78 107 120 101.67 200 ppu 7% 47 5% 51 .00
2000 ppm 104 103 102 103400 Hieen 61425 64450 62.00 62,58
2500 ppm 97 94 102 9767 Stage II
3000 ppz 88 95 108 97,00 50 prm 58 &4 70 64400
¥oan 91275 9975 108,00 _ 99.83 100 ppm 91 % 97 93,00
Stoge 131 150 ppm 87 62 52 67,00
1500 ppm 8 93 104 933 opopem 51 79 49 59466
2000 ppm 06 107 111 10800 Mosm 1275 T4:00 (7400 70801
2500 ppm 117 140 112 113.00 st 11T
3000 ppm 9 112 109 104.C0 50 prm 97 0 104 9700
Mean 100.00 90550 109.00 104483 100 ppm 9% 90 96 94400
150 pra 84 9 9% 89433
200 ppn 85 9 8 89466
Hean 905 g2 'i O «5 92450

#* Fractions omitbed

)



TABIE I

Analysis of varianec iov plunt height - Final (Table I

Bource a8 DF Variance ¥ rwatio
Total 33590 86 320

Troatmont 26286 28 938 7. 80%%
Betwoen chemicals 13722 1 13728 109,77+

Between coucentiIations
of T,W-450 234 3 78 0.52

Between concentrations
of 2, 4D 2459 3 8192 6.55+%

Between stages for
P ,-450 ¢ 2 ov 0.79

Betveoen stages for

2, 4-D 8268 2 4134 33,07+
Chemical vs. eontrol 813 1 613 4.9%
Chemieal vs. B. vater 143 i 143 1.14
Error 7304 88 128

C.D, for comparison botween concentryations

of F-450 or of 2, 4D = 10,52
C.D. for comparison botween stages of
7,H~480 or of 2, 4-D = 8,00

** Significant at 5% ond 1% levels.
* Zienivieant at 3% lovel ouly.



at tho first stage of applieation were, on an avorage
hirher than the eontrol and Aistilled water treqted plants.
The differonce betueen stages of applieaticn and betwoen

concentrntions of F,H=4580 wore not signiifleant.

2y 4«D was bighly toxic to the plants. All tho
coneentrations nt all stnges of nnaplication cerippled the
plants considerably. Pable I shows th-t the mean height
of plante in oneh treatment was less than that of the
contrel pl-nts., The injurlous effect was maximum nt tho

first stago of apnlication 1nd minimum 2t the Srd ctago.

{3) Number of {lowors

The total number of flowers per plant in each
trontment ic furnished in Table 111 nnd its nnalysis of

voriance in Table IV.

The results show that tlo treatmonts were scigni-
ficant. Tho efrect was highly signiiicant between the

chenicals,

F =450 was signifie~nt in increasing the numbor
of flowors por plant. Tho mean number of {lowers in all
the stapges of application and at 211 concentrntiomns of tho
chonienl was groater than that of control and distilled
water treatments.  Thore was cirnific-nt difreromeo botwoon
concentrations of "yW-450. TFlovor production was mnxipum

in plants treanted with 3000 ppm. Tollowed by 2500 ppm.,



CQBLE 111
fotal namfeer of flowezB per plant in eadi treatment

Sfcea-tesai® Bop#l  Bop.ll Hep.lll Mean Stag© 111 Bop.l Bep.IX Hep.lll Mean
Control-1 97 49 a1 79.00 1500 ppn 50 56 59 55.00
Control-2 108 65 72 81.66 2000 ppm 51 69 59 59.6?
Mean 102.5 57.0 81.5 30.53 2500 ppm 75 65 176 105*34
Distilled ©star 3000 ppm 117 100 0 99.00
Stage | 96 95 06 32.33 Mean JH L 7225 JM L
Stage 11 103 72 63 81.50 2. 4-0 Stag®© |
Stag®© 111 02 47 64.00 50 ppm 65 42 43 50.67
Mean 9553 71.33 70.66  79.11 100 ppm 30 37 31 32.67
FQV 50 Stage | 150 ppm 26 23 20 24.67
1500 ppm 103 123 65 90.66 200 ppa 5 6 7 6.00
2000 ppm 1 110 76 63 85.66 Mean 3150 2825 2575 2850
25Q0 ppm 92 106 66 89.00 Stage |1
3000 ppm 107 124 121.33 50 ppm 40 47 50 45.67
Mean 111.50 104.25 79.50 9841 100 ppm 36 48 39 41.00
S&SLII 150 PPm 22 0O 27 23.00
1500 ppm 168 101 82 117.00 200 ppm 96 90 30 72.00
2000 ppm 55 70 82 69.00 lean 48,50 91.25 13750 45.42
2500 ppm 98 135 123 11S.6? Stag® 111
3000 ppm 186 105 13S 143.00 50 ppm 58 57 60 58.34
Mean 127.00 103.00 106.00 112.00 100 ppm 50 59 40 49.6?
150 ppm 40 31 32 34.34
208 ppm 15 5 6 8.67

Mean 40.75, 38.00 3450 37.75



TABIE IV

Analysis of viriance for total number of flowers per plant

Source 88 DF Variauce ¥ ratic
Total 132575 &%

Troatment 103018 28 3679 7o 22% %
Betveen chemical 63665 1 63665 125,07%=x
BetWeeon concentrations

oi' F,W-450 11961 3 3987 7.83%2
Between concentrat.ons

of 8, 4-D 3491 3 11683 2,28
Betweon stages for

F,H-450 8261 2 3130 B, laxk
Boetween stages for

2, 4-D 722 2 361 0.70
Chenieal vs. controcl 990 1 2920 1.94
Chonieal ve. Do water 1i392 1 1139 2.83
Error 29557 58 £09

C.D. for comparison betweon concentrations

of T,7-450 and concentrations of 2, 4-D = 21,26
C.D, for comparisén between stages of

Ty#=450 and stages of 2, 4-D 18.42

*x Significant at 57 lewvel



1500 ppme. nnd 2000 ppm. respectively. Moaximom number of
flovers obsorved was 143 in plants treated with 3000 ppit.
at the sccond stage. There was signifieant difference
botween stnges of application of the chemieal. The sceond
stage of apnliecation averaged 112 flowors followed by 98
in the first stage and 80 in thn third stage of appliea-

tion. Tlovering was hastened by Lhe applieation of F,H-4580,

2, 4-D was not signifieant in inereasing theo
number of Tlovors. The general average and the individual
avernge of the 2, 4-D treatmonts were very low, when come-

parcd vith F,W-450, control and distllied water treatments.

Treatment with T,W-450 was superior Lo 21l other

treatments including control.

(4) Pollen studios

(a) Pollen morphology
(i) Pollon shanc

In gener:l the shape of the pollen grains was
spherical, in control plants as well as in ireatod plants.
But there were shrivelled or proliferated poller graias

in case of 2, 4-D trealments.
(1i) pollen size

Table V gives the average of the pollen grains
per treatment. The maximum diameter observed was 67.2 /&

and the minimum 54,5 /1, fTho average sizo in control was



TABIE ¥
8ize of pollen graing In A

Stages of appliecation

Treatments b
I 1T 111 fean
Control-1 67,2 67.2 67.2
82.40
Control-2 57.€ 57.6 57.6
Pistilled water 67.2 67.2 57.6 54,00
By He450
1500 ppm 57.6 €7.2 57.6 80,80
2000 ppm .6 57,6 57.6 87,60
2500 ppa 57,6 57.€ 57.8 57,60
3000 ppn 5%.6 57.6 7.6 57.60
Hean 7.6 60.0 &57.6 86,92
2. 4=
50 ppm 54.5 54,5 €7.2 53,74
100 pom 87.2 57.6 57.6 60,80
S0 ppm 54.5 58.5 57.6 56,20
200 ppn 54.8 54.5 54,5 54.80
Hean 57.92 B5.77 859.22 57.55
Genoral mean 61.50 50,74 58.84 50,15
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62,4/ and 642 in distilled wnter troated plants. Average
size of F,U-430 tronted pollen was 58.72M and that of
2, 4-D treated pl-onts 57.55A1 . The genernl moan wns

80,15M .

(b) Pollen sterility

(1} Acobtoenmmirge staining mothod

Haxirum sterility was obscrved on the 9th day
after trontmont in all the eases. The nercentrge of

sterility on the 8th day alone was anslysed statistieally.

The data cbitained are furniched in Table VI and

its snalysis of variance in Table VII.

The treatments weore highly signifieant in
inducing male-sterility. There was signifie~nt diffcorcnce
betweon the effectis of tho chemienls F,W-450 was superior

to 2, 4-D for the concentrations selocted.

The intensity of sterility was correlated with
the conecentrition of the chemional and tho stage of appli-
e~tion. Bignirieant difforonce was notiecd bolween cone-
ecentrition of WyW-450, HMaoximum sterility was obsocrved
with 3000 ppm., and minimwm with 1500 ppm. Thus the percone
tage of pollen storility was directly proportional to the
conceontration., The first stage or apolication induced

maximum sterility of 73% folloved by 2nd with 67% and 3rd



TABLE 71

Percentage of pollen eierility by acStocarmine nmetboO - nine days after treatment

Treatment®

Control-1
Control-2

Mean

Disstilled water
Stage |

Stage IX

Stage 111

Mean
UMSO~*e® |
1500 pam

2000 pam
2500 gps

3000 pam

S&HL&
1500 pom
2000 pam

2500 pam
3000 pom

Hep. X  Hep*ll
12 18
11 15
11.5 16»5
12 15
20 10
9 10
13.67 11.67
60 65
67 75
70 75
90 67
71.75 73.00
60 58
61l 66
68 67
70 76
64.75 66*75

Hep*I11

20
18

19.0

9.34

56
75
79
87

74.25

62
70
69
73

68*50

Mean

16.67
14.67

15.67

11*6?
13.00
9*00

11.22

60*34
72*34
71.34
88.00

73.00

60.00
65.67
68.00

73*00
66.67

Stae 111 Hep.l
1500 pom 20
2000 pom 27
2500 pom 31
3000 ppm 46
Mean 31.00
2« 4-D Stage |

50 pom 38
100 pam 50
150 pom 70
200 popm 100
Mean 64.50
Stage 11

S0 pam 37
100 pam 40
150 pam 50
200 pam 80
Mean 51.75
Stage 111

50 pom 30
100 pam 3
150 pom 40
200 ppm 57

Hep.ll

21
26
35
47

40

57
76
100

68.25

40
49
57
85
S7.75

29
30
41
31

Hep*Ill

26

30
36

52
36.00

41
60

80
100
70.25

46

41
60

70

54.25
.

25
36
39

Mean

22.34
27.67
34*00
48.34

35.00

39.67
55.67

75.34
100.00

67«87

41.00
43.34
55.67

78.34
54.58

23.00

32.34
40.00

41.34
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TABIE VII

Analysis of variance for pollen sterility by acotocarmiug
mothod ninc days after troatment

Sourece 83 DF Variznece T ratlo
Fotal 55210 86

Treatwmont 81542 28  1840.7 84.43%%
Betveen chenlenls 458 i 455.0 20.87%*

Botweon concentrations

of T,H~250 2294 64,6 35,07

&

Betweon coneentyations
of 2, 4D 7ii6 3 Z372.0 108,820%¢

Batween steges for
P H«450 11045 2  5822,5 £53,22%x

Between stages {for

2y 4=D 6314 2  315%.0 144.8)1%%
Chemieal vs. control 8583 1 8598.0 394.4%*
Chemical vs. Do water 15380 L 15380.0 70%.5
Error 128 &8 2l.8

t.D. for ecomparison between concentrations
of T,w=480 and hetveon concontratlons of

2y 4-D = 4,4
C.D. Tor conparison botveen stages for
Pylie280 and botwesn stages for &, 4-D = 3.8

=% Siznifieant av 5% and 1% lovels.
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stage with 33%. In inducing sterility all the concentra-
tions of T;W-450 werc superior to control and distilled

water treatmonts,

With all its deleoterious effeets 2, 4-D was also
gignificant in inducing pollen sterility. The perecountagoe
of sterility was directly proportionzl to theo concentrations
of the chemieal. The range of sterility was from the doge-
nerabion of pollen groin to the complote inhibition of
flower production, There was significant difference
betwecn stages of applications The first stnge of appli-

cation wac effeetive in inducing the maximum sterility.

Tho flowers of the treated plants had half 7illed
and completely empty anthers. In somo total inbhibition of

anther production was also chserved,

The effects of I'y\W-450 lasted upto 18 days after

treatment and those of 2, 4-D were long lasting.

(ii) Sterility of pollen grains in srtifieianl
nodium

The data are furnished in Tables VIII and I,

The chemienls were highly significant in inducing
policn sterility. Significant differconece wac observed
botween chemicals. Thoe general average of the 2, 4-D

treatments wvas greater thon that of the F,W-450 trostments.



TABLE VIII
Percentage of pollen sterility in artificial medium (20$ sucrose + 50 ppm boric a©M)

Sreatments £ep»?  Hep*ll Hep.lll Mean Stage 111 Hop*l Rep«ll Hep Il Mean
Conts?ol~1 10 5 0 5.00 1500 pam 30 31 55 32.00
Conteol-»2 8 7 2 5.6? 2000 ppm 24 R 27 27.67
Mean 9 6 1 534 2500 pom 40 42 m 47.34
Distilled igafcer 3000 ppm 54 o2 55 53.67
Stag© | 2 5 0 1%67 Mean 37.00 40.17
Stag® 11 12 15 20  15.00 2. 41> Stago 2
Stage |11 11 9 4 0.00 50 ppm 40 41 68 49.67
100 pom 60 53 50 54.54
Mean 8,34  8*34 0.00 8.22 150 pom 79 &4 59 65.00
F.W-450 Stage | 200 pom 05 0 94 89.67
15C0 p|® 30 59 3B 35.6? Mean g 25 HIF.ob - OS®
2000 ppa 50 48 54 50.6? Stago 11
2500 ppa €Q) 59 62 60*34 50 ppm 40 38 39 39.00
5000 ppm 80 8? 79 80*34 100 pom 54 42 51 4900
Mean 55 57 53.25 56.75 150 pam 68 70 75 Tt.oo
Stage 11 200 pom 99 97 96 97.34
1509 pprs 24 25 30 26.34 Mean 65.25 6UW~ 1%25 64.08
2000 ppm 31 50 42 41 *00 Stage 111
2500 ppm 44 32 50 48.6? 50 pom 41 40 42 41.00
3000 ppm 68 72 » 70 70*00 100 pom 59 50 48 52.34
Mean 41*75 4975  48.00 4650 150 pom 70 64 62  65.34
200 ppm 95 93 93 95.34
Mean "'§1725 I



PABIE IX

Annlysis of varianece for pollen sterility in

artificial medium

Source S8 DPF Variance F ratio
Total 59428 86

Treatnent 87760 28 2062,0 71,84%%
Between chemieals 4969 1 4A%69.0 186,10%*
Betveen concontritions

of T,¥-450 8859 3 2286.,0 70.65%%
Between concentrations

of 2, 4-L 13452 3 4484.0 156.23%%
Botween stages for

F 4 ¥-450 1681 2 840.0 290,85%:
Botween stages for

2y 4D 8 2 4,0 0.14
Chomieal vs. control 14186 1 14186,0 494,.28%*
Chenieal vs, D. water 18219 1 18219.0 634.80%%
Error 1668 58 23.7

C.B. for comparison beotweon concontrations

of ¥,l-450 or of 2, 4-D = 5,04
CeD. for comparison botween stages for

74=450 or for 2, 4-D = 4,36

#* Significant at 5% and 1% Jevels
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Here also the intonsity of sterility was dircetly

proportional to the conecentrations of the chemieals,

F,W=-450 at concentration of 3000 ppm. gave an
average of 68% sterility. Maximum sterility obscrved at
this concentration was 80.34% at tho first stage of
applieation. The general average was 48%. Difference

between stages of application was large.

Maximum sterility of 97.3% was observed with
2, 4-D at the highost concoentration of 200 ppm. at the
sccond stage of application but the effecet of stages of
application was not significant statistically.

In gencral the sterility observed iu artificial
medium was less than that obtained by accotoecarmine stain-

ing method.

The length of pollen tubes, 24 hours after sowing
in artificial modium is furnished in Table X. Maximum
pollen tube growth was obscrved in treatment with distilled
water (150.6/%) and minimum (28,68) in treatment vith 2, 4-
Tube growth in F,4-450 treated pollens was greater at lower
concentration of 1500 ppm. The mean tube length being
145,94/ and it was slightly greater than 145.5A the

general average of contrcl,

2, 4-D showod a rotarding effect on pollen tube
growth.



THE X
Tength of pollen tubes in /A (aftor 24 hours)®

Treatments Stagos of applieation ¥Hoan
I iT 11y
Control-1 42,2  142,2 142.2
145.5
Control-2 142.8 148.8 148.8
Distilled wator 150.6 150.8 150.6 150.6
F 4450
1500 ppm 148,85 142.6  148,% 145,94
2000 ppm 140,.5 138.8 100.7 126.6
2600 ppm 101.6 22.8  87.¢ 94,0
3000 ppm 72,6 78.3 0B 74.1
Hean 118.8 113.2 101,58 110,16
2, 4=b
50 ppn 65.6 0.2 58,9 G4,2
100 ppm 60.3  83.7  55.8 680.3
150 ppm 43,2  47.8  40.4 43.8
200 ppm 38.5 28.6  30.7 32.6
Yean 81.2 52.6 46,7 50.4
General monh 121.86 121.5 117.96 114,16

*Pollen grnins having tuble length sbove 28 M vere

counted a8 germinated.

ey
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In general the tube growth was inhibited with
increased concentration of the chemieals. The graphical

roprosentation of pollen tube growth is given in Pig. V.

(1ii) By crossing the control plants with pollen from
treated plants
Tables YI, XII and XIII furnish the data. For
comparison the control planis were selfed and the data vere
analysed along with thosc obtained in the casc of the

treated plants,.

Fruit sot was high in case of control +nd distil-
led wator treatments thus shewlng Lhe fertillty oy the
pollen. On an average 95.5% and 95% of fruit set were
obtained in control and distilled wnter treatments or the

storility vas 3.5% and 5% respeetively.

In ease of F,W-450 maximm fruit set of 80% was
observed at tho lowest concentration of 1500 ppm. or the
sterility in this casc was only 20%. Tho minimum frmit
sct of 7% was observed in plents treated with 3000 ppm.
at the first stage of applieation or the sterility
obtained in this ease was 93%. The genoral average of
frit sot in F,W-450 treatments ranged from 22% upto 76%
or the sterility observed was between 78% and 24%. Tho
percentage of fruit sot decreased with inerease in

concentration. Between stages the first stage of appli-
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Ta2IR X11

Analysis of varisunce for $ruit set on erossing control
plants with pollon from treated plants

Soureco g8 DF Variance ¥ racic
Potal 264 86

Treatment 243 28 44 122,8%#
Botween chenmieals 68 i 68 188.80%%
Betwoen conecntrations

of F,H-450 2 3 13 36,11%t
Belveon concentrations

of 2, 4-D 11 3 3.86 10.1%-
Betweoen Stages for

F,Heds0 i 2 0.5 1.38
Retuaen stages for

2, 4-D 1 2 0.5 1.38
Chemienl vs. control S4 54 150,0¢%
Cheniesl vs. D. waoter s 75 208,3%%
Hrror 21 88 0,36

C.le for comparison betweon concentrations

of FgWi-450 or o 2, 4-D

== 0.5

C.D.e for commarison botween stages for

TM=-450 or for 2, 4-D

f

0.48

*% Significanc at 5¢ and 1f lovels.



&5y
O

TABIE XII1

Pereentage of fruit sebt on crossing conbrol plants
with pollen from treated plante

Tregzvmonts Stoges of avpliention Hean
I 11 111
Control-1 i00 100 100
96.5
Control-2 100 100 80
Distilled water 100 o3 23 ©5
Fa¥-480
1800 ppm 2?3 73 80 75.34
2000 ppm 597 67 75 62,00
2500 ppr 47 47 47 47.00
3000 ppm 4 27 33 22,32
Hoan 48,5 83.5 58.85 53.48
£, 4-D
50 ppm 33 29 ¥ 28,00
100 ppm 20 2% 14 20.34
150 ppm 7 7 14 9.34
200 ppnm 0 G 0 0.00
Hean 15 15,25 13,75 14.67
Genoral mean 7247 72,358 T1.8 64.89
. '\f(,\’ -
s R)Q\’ < 13 A\ S
< ok >
= NE e /‘\ ’
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cation gave an average of 48.5% Truit set or 51.5% steri-

lity and it was the maximum between stages.

Perconteoge of fruit sot was comparitively low
in case of 2, 4-I treatments. The fruit set decreased
with inecreased concentration of the chemieal and it was
zero in planmts treated with 200 ppm. or cekt per cont
sterility as obtained at this concentration. Here also
the first stege of applleation showed the least amount of

fruit set elaiming a high degrece of pollen steorility.

In Fig. VI the percentage of fruilt sct is

represented graphically,

(5) ovular sterility

Gvular sterility was tested by crossing the
emasculated flowers of the treated plants with pollen

from control.
Tableg XIV, XV 2nd XVI furnish the dnta.

The fruit set, when compnred with control nnd
distilled water treatments was low in plants treated with
the chemicals, Maximum £ruit sct wac observed in case of
F,W-450 or ovalar sterillity was loss in this case. The
average ovular sterility obtained in ¥ ,W.450 treatmont was
38.817., Maximum of 73% was oblained at coneentration of

3000 ppm. At lower conecentralion of 1500 ppm. the storilit;



MLB XIV
Fsftlt m1 on crossing feested planto with poll en from control plants (Ovular sterility)*

Y5xCal2eentfE] Hop. 1 Hop.11 Rep»lll Mean Stag© 111 Hep*l  Hep*IT Rep*Ill Mean
CaatroX*1 5 S 5 5.00 1500 ppm 5 4 4 4*34
GontroX-2 5 5 4 4.67 2000 ppm 4 4 3 3*67?
Mean 500 50 450 4.84 2500 ppa 2 2 2 2.00
distilled water 3000 ppa 1 2 1 1*34
S'sago 1 4 5 5 4%67 Mean 3*00 3000 ?*50 2.83
Stage H 5 4 5 4%67 Z_ Stage |
Stage 111 5 5 5 5%00 50 ppa 2 5 9 234
100 ppa 1 1 2 1*34
Mean 4.67 4*6? 5.00 4,79 150 ppa 0 0 0 0.00
P.W-450 Stage I 200 ppa 0 0 0 0.00
1500 ppa 5 ° 4 4767 Mean 07ff 1%00  1%00  0*Q2
2000 ppa 4 4 5 4*34 Sfeago 1t
2500 ppa 3 2 3 2.67 50 pom 1 5 3 200
S0 ppa 2 . 1 1.34 100 ppa 2 0 1 1.00
Mean 5.50 3.00 3.25 3*25 150 ppa 0 0 0 0.00
Stage 11 200 ppa 0 O 0 0.00
1500 ppa 5 4 4 4*54 Mean QnBwvane0*50  1¥00  0*75
2000 ppa 4 4 3 3*6? Stage |11
2500 ppa 3 3 3 3*00 50 ppm 1 1 2 1.34
3000 gpm 1 2 1 1*34 100 ppm 1 0 0 0.34
Mean 305 395 ox 75 3OS 150 ppa 0 0 0 0.00
200 ppa 0 G 0 0.00
Mean 0*50 0*25 0,50 0*42

« FI™"G mowers were crossed in each treatment
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TABIE XV
Analysis of wariance for frult sol on crossing treated
plants with pollen from eontrol plants

Bource S8 DF VYarianee P ratlo
Potal 303 86

Treatment 287 28 0.2 37, 7%
Betwoen chemienls 100 1 106 370.,3%%
Between concentrations

of Fy¥-450 52 k] 17.3 B84,074%
Between coneentrations

of 2, 4-D 22 3 7.3 27 ,03%=
Betvoen stages for

7 W=-450 i E 0.5 1.85
Between stages fox

2, 4-D 2 2 i 3,70+
Chemieal vs. control 42 1 43 N L Ll
Cheniieals vs. D. water 3% 1 37 137.03
Brror 16 58 0.27

C.B. for comparison between concentrations

of P,lH«450 or of 2, 4-D = 0.48
C.Ue for comparison betweeon stges for
¥ 4~450 or for 2, 4-D = 0,42

#¥ Zignifiesut at 5% and 1 lovels
* Significant at 5% level only



Percentage of fruit set on crossing treated plants
with pollen from contyol plants=

Stagoes of application

Proatments Yiean
I 1z 11X
Control-1 100 100 100
96,5
Control-2 o3 @3 a3
Distilled water o3 o3 100 95,0
F.4-450
1500 ppm 23 87 av 89.00
2000 ppm 37 73 73 77.76
2500 ppm &3 80 40 £1.00
3000 ppm 27 89 27 27,00
lean 86.95 61,75 36,75 6l.12
2, 4-p
50 ppm 47 40 29 38.00
100 ppm 0 20 7 18.00
150 ppm O 0 4] 6.00
200 ppm 0 0 4] 0.00
Mean 18.5 15.0 2.5 14.00

#Fractions omitted

&y



observed was 11% on an average. The sterility in cohtrol
and distilled water treatments were 3.5% and 5% rospectively
Ovular fertility was aifected by chemical treatment and the
intensity was directly proportional to the conceantration

of the chemieals.

Ovular storility was maximum in 2, 4-D treatments.
At higher concentration of 150 ppm. and 200 ppme there was
no Truit set at 211 or the sterility was complote. ¥Fruit
cot was maximun at lower concoentration of 80 ppm. indiea-
ting lower perecentage of sterility. Ovular sterility was

less at the first stnge of appliecation.

In Fige. VIII the perecentage of fmit set is
represcnted graphically.

IX. Mechanism of pollen nbortion

The cross section of young anthers from treated
plants showed collaopsed as well as hypertrophied tapetal
cclls ané the pollen grains were disintegrated in the
middle of the anther eavity. Abortoed pollen grains were
secen in eertnin ecases. The abortion was noted at the later

stages of pollen grain formation.

Longitudinnl sectlons of vogetative buds showed

no symptom of domage in both treatad nnd control plants,



I11. Fruit _set ané fruit characters

The data showing the number of eapsules in each
treatment are furnlshed in Table XVII and its analysis of

variance in Table UVIIT,

In easc of ¥,W-450 the treatments were highly
signifiecant in increasing the number of capsules por plant,
The general average of c¢apsulos for tho F,W-450 treatment
was 82. Therc was significant variation between concen-
trations of the chemieal. Maxirmm number of 132 ecapsules
was in plants treated with 3000 ppm. at the second stage
of application. The strges of applieation were also signi-
ficant for F,W-450. On an average the maximum nurber of
capsules was at the soeond stage of applieation (82) and
it was Tollowed by Lhe 1st and 3rd stages. fTreatment with
T ,W«450 was superior to contrpl ~nd distllled water

trocatments,

2, 4-D showed a depressing effect on the number
of ecansules per treatment and the general average was only
43. The range wns botween zero and 31, Treatment with

2y 4-D wos insignificant.

The percentage of total fruit set per plant is
furnished in Tzble XI¥. Haximom fruit set was In plants
treated with 3000 ppm. of F,W-450, with an average of
90-34% greater than 85% in control and 83% in daistilled



Treatments

<jontr©l«1
Oontrol-2

Mean

Piatilled water
Stage X

Stage U

Stag®© 111

Moan

1300 pjsa
2000 ppm
2500 ppm
JOOO ppm

Mean

Stag® IX
1500 ppa
2000 ppm
2500 ppm
3000 ppm

TABLE W it

fim | number of pods per plant in each treatmont

Hop*l  Hep.XX Hep. XXl Moan Stage 111 Hep.l Hop.ll
95 48 41 61.34 1500 pom 40 44
102 64 62  76.00 2000 ppm 47 65
9850 56.00 5150 68.6? 2500 pom 10 59
30C0 ppm 101 92
Y 63 8 75.00 Mean 6450 65.00
64 94 53 70.34
63 39 53  51.67 50 pps 21 18
100 ppm 10 12
7034 6534 6134 65.6? 150 pom 15 o
200 ppm 0 0
52 93 120 88.34 Mean 1150 10.50
58 108 70  78.6? creoe 11
78 54 91 74.34 50 ppm 20 28
121 97 110  109.34 100 ppm 15 16
77*25 88.00  97.75 87.67 150 ppom 15 13
200 ppm 0 0
42 156 80 92 67 Mem 1250 14.23
50 84 50  54.6 Stage 111
92 128 115  111.00 50 ppm 40 28
172 99 125  132.00 100 ppm 21 26
150 ppm 18 15
89.00 11175  92.00 97.58 200 pom ) 5

Mean “26.25" 17.50

Hop. XIX Mean
54 46.00
54 55.34
40 56.54
73 8P.67

-53.25 61.59
24 21.00
14 12.00
10 12.34

0 0.00
12.00 11.35
19 22.34
20 17.00
12 15.34

0 0.00
12.75 15-1?
25 30.34
31 26.00
12 15.00

2 ?.34
17.50 18.42

02
pat



TABIE XVIIX

Analysis of variance Tor rmumber of pods per plant
in each treatmont

Source 88 PP Varinneo ¥ ratlo
Total 132008 86

Treatment 118242 28 4116 13,.51%*%
Between chenmienls 83164 1 83164 273,11%*
Between conecntratlions

of F,¥-450 loveo 3 3573 131, 73%%
Botween coneentrations

of 2, 4~D 2744 3 215 3.00%
Between stages for

T, N-450 8299 2 4149.5 13,62%%
Between stages for

2, 4-D 324 2 162 0.53
Chemical vs. conirol 2299 1 2299 7.55%*
Chonienl vs. D, water 2415 1 2415 7.93%¢
Error 17666 58 304.5

C.D. for comparison between concentratlons

of F,2W-450 or of 2, 4-b = 16.44
C.l}. for cowmparison between stages for

F,W-450 or for 2, 4-D = 14.24

*% Sicnificant at 54 and 1% levels,
% Significant at 5% lovel only.



water treatments. Average percentage ol frult set in
F,W-450 treatmont was 84,83 and it was very close of 85%
in control. Percentage of frit set was moximum at the
first stage of applieation, 88.75 and it was closely
folloved by the second stage of application with an

average of 86 and 3rd stage with an average of 79.75.

The percontage of fruit sot in 2, 4-D treatments
was very low. Maximum of 58% was observed in treatment
with 150 ppm. and a minimum of 2oro in treatment vith
200 ppm. Usually thore is only onc flowor in each axil
and this is betweon two aborted flower buds called
neetarial glands, But in cnse of the P,W-450 troated
plants 2ll the three buds developed. Thus three capsules
were seen in oach axil of the ¥,W-450 treated plants. The
capsules were samller in size whon compared with those in

control plants,

Capsules of the 2, 4-D trezted plants were
bigger in size. DBut in treatments with both the chemieals
therc were empty and half 7Tilicd capsules and sceds.

Soeds of plants treated with 200 ppn. of 2, 4-D were

smaller in size.



TABLE {IX

Percontage of tetal fwuit set por treatment*

Troatments Stages of applieation Hean
I T 111
Control-1 Va4 Kal Vi
85.00
Control=-2 a3 93 o3
Distilled water 81 87 a1 83.00
Fad=450
1500 ppm 89 79 84 84,00
2000 ppm 92 78 o3 88.00
2500 ppm 84 24 53 77,00
3000 ppm 80 o2 89 20.34
Hean £8,75 86,00 79.75 84.83
2, 42D
56 prm 41 49 52 47,24
100 ppm a7 41 52 43,34
180 ppm 50 58 44 50,87
200 ppm 00 on 27 2.60
Mean 32.00 300 43.75 37.59
General mean 74.35 T6.00 74,20 73,55

# Tractions are gnitted.
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IV, Secd visbiliiy

The goneral germination percentage of Seeds is

furnished in Table XX.

Percentages of germination in contrel and
distilled water treatments were 90.5 and 79 respectively.
The average percentage of T,W-450 was 71.84 showing that
the chomieal affccted the viabillity of the secds. Maximum
gormination percentage of 78.25 on an average was observed

at the second stage of applieation.

Percentage of germination in 2, 4-D troatmont

was vory low.



TABIE XX

General gormination pereentage

Trentments Stages of applieatiol pean
I 1T 1711
Control-1 06 5 a6
90.50
Control-2 88 25 a5
Distilled water 0 73 74 79,00
Eoil=480
1500 ppn 73 82 a7 80.67
2000 ppm 53 78 72 6%.67
2500 ppm 89 73 79 73.67
3000 pom 48 80 70 65,34
Moan 60.85 78.285 77.00 71,34
2a_ A=D
50 pom G4 59 82 58.34
100 ppn 84 70 a2 65,34
150 ppm 74 47 e2 4% .67
200 ppm 00 o 20 6.67
Hean 58,50 44,00 34.00 44,50
Gonornl mean 7.6 735.25 73.20 72.33
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DISCUSSION

The main aim of the experiment was to induece
male-s5terility in sesame. HNumcrous dcsirible and

undesirable offects were observed.

At higher concentrations of F,1'-450, treatment
shock was secn accompanied by marginal scorching of the
leaves. The chemical spray was seen accumulzted along
the margin of the leaves, and the high concentratlon
of the chemical brought about the seorching of the
leaves along their margins. EBffects of this kind were
reported by Pederson (1259) in alfalfa, Chopra gt al
(1960) in wheat, Nripendra gt al (1263) in muskmelons
and Singh (1954) in cotton.

Leaves and Tlowers of the plants treated with
F,W-450 were bigger at the base and comparatively small
at the tip of the shoot as in normal plants. But therc
w1as an overall increasc in tbhe number of leaves per
treated plant 4nd zust be due to the morphogenic effects
of Lhe chemienls, Boeanegra et a2l (1988) in cotton and
¥aul and Singh (1967) in sunnhemp zlso obscerwed smnll
sized loaves and Tlowers in plants treated with F,W-450.

Kumar and Singh (1983) reported that the size of the



flovers was unaffected in sesame trested with F,K-450,

211 the 2, 4-D trentments were highly toxict
the plants. The plants were Seeun curled up. The leaves
were thiek, leqthery and dark green in eolour. These
changes were causScd entirely duec to tho deleterieus offcct
of the chemical. The change in texture of the leaves
clearly indicates the abnormal development of the vegeta-
tive cells. Results of this type were ohscerved by

Choudhari and George (19264} Iin brinjal.

The flovers and Tfruits of plants treated with
2, 4-D were bigger in size. This enn be due to the enhoneet
growbh of the cells of the frmits and flovwers stimulated
by the echemical translocnted selectively to them. This
result is contrary to the results obtained by Fehm (1952)
in vatermolons. He obscrved small fruits in plants treoated

with 2, 4-D at a concentration of 5 ppm.

All the treatpents with P,W-450 inereased the
height of plants. It means that the chomieal was effect-
ive in stimulating shoot growth; a typleal hormonal
effect. The internodes wore normzl in length but the
nurber was incressed when compared with that of the
cortrol plants. This result is entirely different from
those reported by Kumar and Singh (1963) in scsame 1nd

Dubey and Singh (1968) in bhindi., Heyer gt al (1958)

P



reportod that in cotton F,W-450 cnused negatively
signifieant growth over the control owing to the death
of the apieal meristem. Such deoleterions ceffacts were

not observed in this work.

2, 4-D ir 3ll treatmenls reduced the helght
of the plants considerably ané it was one of the harmiul
effeets of the chemieal. All the growing poinis were
seen destroyed and thus apieal growth was suppressed.
Reduction in hoight was dircetly propertional to the
concentreation of the chemical., Choudhary ot al (1960)
observed such effects in cvcumber. Choudnry and George
(1964) reported elongation of the stem in brinjal treated
with 2, 4-D but the branches were brittle and slendor.

The total number of flowers in planls treated
with P,W=-450 was greater than that of the control or
other treatments. There was a peculiarity noted with
rospect to tho development of the Tlowers. Normally
in an axll only one flover is seen with two nectarial
glands on either side which arve reduced flower buds.

But in the ense of all plants treated with F,W-450 thore
were threc flowers in each axil snd it was duo to the
development of ihe flower buds which in normal case nbort
to form the nectarial glands. Thus F,W-450 shows a
stimulating effeet on flower production and growth. This

could be in the nature of a hormonal action. TFurther,



flowering was also hastened,.

But these resulis are contrary to the rindings
of Chopra et al (1960}, Kumar (1963) and ¥aul and Singh
(198%).

Flowering was ceen delayed with the appliecation
of 2, 4-, Josc and Singh (1267) roported effocts of
this kind in tobacco plants troated vith 2, 4-D at 0.05%

coneent ration.

In goeneral the shape of the pollen grains in
troated plants uvas spherienl and seen unaltored, Eaton
(1957) recportod that the shape of pollcn grains in cotton
treated with F,H-450 showoed great variation. Suech results
were also obtainod by Narayana Swamy (1960) and Chopra
¢t nl (1950) in cotton. The inviable pollen grains in
both treatments were shrivelled or ruptursd along their
periphory or were wilh vacuolated plasma. Fehm (1952)

observed sueh effeocts in watermelons treated with 2, 4-D.

There was no considerable variation in size of
pollen grains from F,W-450 treated and control plants.
Pollen grains of 2, 4-D treanted plinte wore small when

comparad with other treatments.

Nair (1964) and Leclamma (1265) reported the

prosence of small pollen pryains in plants treated with



F,W~450, Rehm (1952) observed small pollen grains in

plants treated with 2, 4-D.

Half £illed and ompty anthers vere prosent in
treatmonts with both chemienls. In some cascs anthors
were completely absent and in still others only part of
the anthers wera scen. HNondehiscont anthers were also
frequont, Thesc effcets were more pronounced with 2, 4-D.
These Tindings show elearly Liat 2, 4~D 1is an eoffective

male gametocide.

Instances of the failure of anther dohiscence
due to the applieation of TF,W-450 wores roported by
Henz and Hohr (1959) in watermelon. Pate and Dunecan
{1960}, Santhanum (1961) and Kaul and Singh (1987)
reported such e4ses with the applieation of T,W-450 in

cotitoli.

Hethed of Judging polien sterillty by aceto-
carmine staining has shown that the maximum pollen
storility wac on the 9th day aftor btrontmont in all the
cases. This gencral observation may be due to the uni-
form absorption and translocation of the chemieals, in

all cases, irrespoctive of the svages of growth.

In treatment with both chemicals the percentage

of pollen sterility obtained was dircetly proportionnl to



the concentratlion tricd. ¥,W-450 at ¢ he highest concene
tration of 3000 ppm. induced 70% sterility on an average
and it was upto 887 at tho Tirst stage of application.
Therce werc no deleterious effects other than a mild
troatmont shock whieh disappearcd in two days. Eaton
(1957), 3ingh (1264) n=nd Curuswary Bnja (1267) veported
that they could inducce successful male-sterility with
less sido offects in cotton wvhon Lhey applied F,W-450.
But Pederson (1959) in alfalfa, Stammess and Hadley
(1962) in soybesans, Kumar (1963) in sesame and Kaul and
Singh (1267) in onion could got partial male-sterility
with 7,W4=-450 treabtmont.

2, 4~D could induce cont per cent pollon steori-
1ity with 150 ppm. 1nd 200 ppm. but the planis vere
soriously injurcd so that it cannet be used as 2 success-

ful male~gometocide.

Application prior to flowering was the most
effeetive onc. Rosults obtained by Moore (1959) and
Balakrishnan (1963) in tomato agree with ihis, Duboy
and Singh (1968) roported ithat the anpliention of IM,W-450
prior to floworing was more cffoctive in inducing male-
sterility. TPeports show that tho peried of Lho eficct

of the chemieals varied with differcnt cerops.



But the data may not prove anything in the
light of the reecent rcports from the Division of RBotany,
Governmont Agricultural College, XKanpur that the aceto-
carmine staining mothod for evaluating pollen sterility

is unrelizble in the ease of sosame,

Pollen storility assessed by germinating the
pollen grains in artificial medlum was less than that

obtained by the acetoearmin staining method.

The medium contained 20% suerosc and 50 ppm.
boric acid gave the maximum germination of pollen grains

and the same was nsed as the standard medinm.

TyW=450 at eonecntration of 3000 ppm. gave an
average of 68% sterility. Maximum Sterility observed at
this concentration was 80.344 at tho first stage of
application. The genceral average of pollen sterility
induced by this mothod was 48%. Maximum sterility of
97.3% wac obsorved with 2, 4-D at concentration of 200 ppm
in Lhe sccond stage of application. Storility was direetl

proportional to the concontration of the chemieal.

Length of pollen tubes in treatmeont with F,W-450
and 2, A-D was less than that of distilled wator trented
and control plants. But pollen tube longth in treatment

with 1500 ppm. of F,W-450 excceded that of the control.



All the 2, 4-B trcated pollen grains showed for less
growbh of pollenm tubes when compared with all other
treatments. In genoral the ehemicals were having effect
in inhibiting pollen tube growth. Thus the retarded
growth of the pollen tubes can be duc to the presence of

the chomical in the mature pollen gralus,

Hohrotn nnd Sanghi (1966) roported that geormi-
nation of pollen grains in artificianl modium was the most

rolisble method <for assessing pollen sterility in scsame.

Pollen steriiity vas also judged by crossing
Lhe econbrol plants with pollon rrom treated plantc. Rosult
showed that tho pereentage of frult set was very low nt
higher concontralion of the chemicals. On the other hand
fruit set was normal with polien grains of untreated or
control plants, TFrom this it ean be inferrcd that the
pollen grains were sterile. The genersl average of fruit
set in ease of plants crossed with pollen from plants
troated with 3000 ppm. of T,W-450 was 22.34% showing that
the sterile pollen graine verc meximum 2% this dose.
2, 4-D showed cent per cent failurc or frult set, indirect

showing complete pollen sierility.

Jvalar sterility wns tested by cressin emascu-
lated troated flovers wilh pollen Trom untrcated plants

or control. Ovular cterility was obscrved at higher and



o
en

lovwor concentrations of treantment with the chemicals and
the intonsity was dircetly proportional te the ccncentra-
tion. Ovular sterility was high in plants treated with
2, 4=-D. Tho average maximum and minimum sterilities
observed with ¥,W~-450 treatments were 73% -nd 238.81%
respectively. The sterility in control and distllled

wnter treatments wore 3.5% and 5% respectivoly.

Treatmonts with 2, 4-D wns highly toxic to the
ovary., Complete sterility was observed at high concentra-

tions of 150 ppm. and 200 ppm.

Comparing the resulis obtained in control and
Aistilled water trecatments it is eclear that the fortility
of the ovary was affccted by tho chemieals. Prosencoe of
empty and hali ©illed capsules and seeds also confirnm
that ovular sterility was produced with the application

of the chemleals.

Moore (19859) rcported that an application of
0.15% F,W=4530 in tomato affected ovular fertility.
Dubey and Singh (1988) roported thnt they cbserved 13%
ovular sterility with 0.4% of F,H-450, in bhlndi.

Mechanism of pollon abortlion was studied, The
cross soectinn of anthers from the plants treoated with the

cherpicnls showed hypertrophied and collapscd tapetal colls,



This may be due to the action of the chemicals. The
function ef the tapetum is to nourish Lhe developing
microspores. Whon the tapetal cells wore destroyed the
developing sporogenous celles were starved and thus normal
Aevelopment was blocked., With continued starvation they
disintegrated, FEmpty ond partislly developed microspores
wore shrivelled up. FEnpty microspores will not be able to
maintain their shape and naturnlly they will get shrivelled
up. Mahoswari (1950) reportcd the importance of tapetal

colls in growth and development of tho miercspores.

Kaul and Singh (1987) roported, af'toer their studies
in Trispnella fochum-graccum that the develeping pollen grains
wore secen as if subjected to high prossure nnd the presscurs
was exerted by the hypertrophicd tapetal cells. 8ingh and
Hadloy (1261) and Kumar (1963) reported the similar nature
of tapetum in sorghum 2nd scsamo treated with chemileals.
Hypertrophy of tho tapetal colls was roportod by Artsch Wager
(1947) in semi-sterile Bekn vulpsris T.

Tongitudinal sections of vogetative buds showed
no symptoms of Qamage in both treated and control plants
indieating that the food supply was unintcrrupted and it

did not contribute to thoe disintegration of the pollen grains.



Muamber of fruits was more in plants Lreated
with ¥,W-450 than that of control and 21l other treatments.
FThis result is contrary to thosc obtained by Pate and
Duncan {1260) and Richmond (1981) in cotton and Dubey
and Singh (1968) in bhindi. Previously it vas mentioned
that the number of flowers in F,W-450 treatment was high.
Therefore it is natural that the number of fruits will

nlso be high.

Frits of F,W-450 treated plants were small and
there were empty and half filled capsules and seeds, It
clearly shows that the reduction in tho size of the fruits

was dve to the effect of the chemicals.

In all plants treated with F,W-450 there were
three capsules per axil and were observed only after the
treatment and the effeet was distinet at the second and
third stages of application because the presence of single
capsules per axil preduced prior to the treatment. Langham
(1945) reported the presence of three eansules per axil as
a hereditary character in sesame., But in this experiment
a2ll the plants of control, disiilled water and 2, 4-D
treatments produced only a single eapsule per axil thus
confirming that the prosence of three capsules per axil
in ¥,W=-480 treated plants was entirely due to the cffect

o the chemieal.



Freguency of empty capsules and seeds was high

in 8, 4-D treatmeonts.

The average yield of plants treated with
F,W=-450 was high as against tho reports of Kumar (1983),
in sesame and of Dubey and Singh (1968), in bhindi.
Increase in yield 1s directly proportional to the number
of capsules which in turn is corrclated with the increase

in the mamber of flowers.

It was also obsorved thot the chemical affocted
the viability of tho seecds. Percontage of gevmination
was low in seeds obtained from F,W-450 treated plants and

still low in those obtained from 2, 4.D treated plants,



SUMMARY



SUMMARY

The experiment was conducted to study tho
effocts of F,W~450 «nd 2, 4-D as male gamctocides in

sosamo, 1t throe stages of growth.

The concentrations tried were 1500 ppm., 2000 ppm..
2500 ppm. agnd 3000 ppm. in case of ¥,W-450 and 50 ppm.,
100 ppm., 150 ppm. and 200 ppm. in case of 2, 4-D,

2y 4-D was highly toxic to the plants at all
concentratlons. ¥,W-450 at 3000 ppm. caused treatment

shock oxpressed as marginal scorching of the leaves.

Pollen storility was tested by acstoearmine
staining mothod, by germination of pellen grains in
artificinl modium and by crossine the control plants

with pollen from trented plangs.

The first stapge of applieation was more
ef{fectlve in inducing pollen steritivy and ¥,W-450 could
induce 73% sterility without too much deletorious side
effects, The plants tregted with T,W-450 were vigorous
in growth., Maximum pollen sterility was obscrved on tho

oth day after treatment in 41l the eases.



Ovular sterility vas judged by crossing the
treated plants with pollen from control plants.
Sterility was observed with the gpplieation o both the
chemicals but tho intensity was directly proportional

to the concentration of the chomicals,

Viability of the sceds was nlso tosted and it
was Tound that the chemieals reduced the percentage of
germination, Viability wns too much reduced in scocds

Trom plants treated with 2, 4-D.

In short resplendent resulis vore obtained
with F,We450 and it was compnratively g better male

gametocide Tor sesame. Fesulls with 2, 4-D showed that

this chomiecal will not be a successiul male gametoeide in

S0SanC,

The never ending enthusiszcm of mnn and tho
highly doveloped nature of his grey matter arc wastoring
the nature in rultidirectional fashion. I =m optimistic
to believe thal this cxperiment will 284 a spoeck off

inrermntion to the heap of modern agriculture,

84
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FIGURE I

Bar disgram showing final helght of plants per

treatment (in om.)
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FIGURe II

Bar dizgram showing size of pollen grains (in A)

in each treatment
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FIGURE 111

Bar disgran showing poreontage of pollon storility
by scetoearmine staining method (9th day after

tyeatment)
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FICURE IV

<
Bar disgram showing percontage of pollen sterility
in artificial medium (9th day after treatment)
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FIGURE V

Bar diagram showing length of pollen tubes in

artificial medive (after 24 hours)
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FIGUEE VI

Bar disgram showing percentage of fruit set on
erossing econtrol plants with pollen {rom treated
plants
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FIGURE Vi1

Bar diagram showing percentage of fruit set on
evossing treated plants with pollen from contrel
plants (ovular sterility)
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FIGUER VIIX

Bar disgram showing percentage of fzuit set por

trestment
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FIGUE IX

Bar dlagram showing general gerninacvion percentage

por treatment
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PLATE 1

Comparison betwoen control plants and distilled

vwater sprayed plants

Left Control plants
Right Distilled water treated plants

(Pirst stage)






PLATE 1I

Comparison between control plants and distilled
vater sprayed plants

left Control plants

Rkt Distilled water treated plants

(second stage)






PLATE 11X

Plants treated with 1500 ppm of F,W-450 at
the third stage of applieation,

Control plants.

Plants treated with 3000 ppm of F,WN-450 at
the third stage of application.






PLATE IV

Plants treated with 1500 ppm of F W-450 at
the first stage of applieation.

Control plants.

Plants treated with 3000 ppm of P,WN-460 at
the first stage of applieation.






PLATR V

Plants treated with 1500 ppm F,W-450 at
the second stage of applieation.

Control plants.

Plants treated with 3000 ppm of F,W-480 at
the seoond stage of application.






PLATR V1

Plants treated with 3000 ppm of F,W-450
at the third stage.

Control plants.

Planted treated with 2000 ppm at the
third stage.
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PLATE VII

Plants
(tirst

Plants
(first

Plants
(first

Plants
(first

treated with 3000 ppm of ¥ WN-480
stage)

treated with 2500 ppm of P ,W-450
stage)

treated with 2000 ppm of ¥ W-450
stage)

treated with 1600 ppm of F,W-480
stage)






PLATE VII1

Control plants

Troated plants (3000 ppm F,W-450 at the
third stage)






PLATE IX

Control plants

Plants treated with 200 ppm of 2, 4-D
(rirst stage)

Plants treated with 50 ppm of 2, 4-D
(rirst stage)






PLATE X

Capsules from different troatments

c Control
L Distilled wator treated
2, 4D Note the curled nature of the stem

¥ ,W~-480 Noﬁ the presence of three capsules per
ax






