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INTRODUCTION

Sinoe the dawn of agrioculture, one of men's
principal aims has been the promotion of pleant growth.
With the advaencement of various vitsl phenomenon of plant
1life the importance of plant growth regulators came to be
emphasised more and more. The practiosl utilization of
ohemicel gametoocides though it is in its infancy, hes
attracted the master minds of plant breeding all over the
world., Gametooide i8 a newly coined term to desoribe the
aoction of a chemical growth regulator which inhibits
gamete development, Certain deformities and melformations
following the ohemical treatment have not hendiecapped the
practical utilization of induoed male sterility in certaln
crop plants.

In recent years exploitation of hybrid vigour or
heterosis by intervarietal hybridisation hes become a very
promising line of eoonomic production in a number of orop
plants. Heterosis in brinjal was observed by various
investigators both in India snd elsewhere, in respsct of
a number of characters. But the presence of

hermephrodite flowers with a large amount of pollen per



anther rendered the process of emasoulation costly end
laborious. OCareful emasculation and pollination of
flowers on an extensive scale therefore became obligatoxy.
Any kind of male sterility ocen eliminate this kind of
cumbersome work and cen facilitate the technique of
erossing to make the maximum utilization of hybrid vigour

oy heterosis,

The numerous instances of male aterility occurring
emong orop plents in nature, without any direet relation
to ovule sterility indicate that 1% may be possible to
reproduce this situation artificially. Many male sterile
mutents have been identified. The selective abortion of
pollen by F.W.450 was reported by meny authors. This
phenomenon of selective mgle sterility may be useful in
‘the production of hybrid seed in a great variety of orop
plants., Thus the tedious process of hend emesculation is
gradually getting replaced by the simpler but. more
efficacioua applicastion of chemical gometoeldes.

Brinjal is an importent fruit vegetable cultivated
and consumed extemsively in South Indias. 4s the utili-
zation of improved hybrids in brinjal is likely +o
contribute to the substantial incremse in production, a
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preliminary understanding of the effect of certamin well
known chemical gametocides in this ocrop hses been conmidered
worth exploring. Hence the assessment of the effoct of
F.W.450 on induecing male sterility in brinjal hes boeen

the object of the work repoxted here.
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REVIEW OF LITERATURE

I. Florsl Biology

Types of clusters and flowers.

Moast Brinjal varieties bear solitary fruits, while
& few produce clusters of fruits up to four. Cluster
bearing varieties natursily produce many flowered cymes.
But single fruited varieties alse commonly produoe multi-
fiowered coymes., Ofben both solitary blossoms end oymes

coour on ‘the same plant,

Concerning the inflorescence Smith (1931) observed
that some varieties rarely bore more than one flower per
inflorescence. According ‘bo Shoemaker (1934) flowers
were solitary or in clusiers of two or more. Thompson
znd Kelley (1957) also reported that the flowers were

solitary or in clusbers of two or more.

Smith (1931) found that the individual flowers in
the inflorescenoe wers ¢ither long styled or short styled
and that fruib seb was related bo style length viz., long
styled flowers set fruits, while the short styled flowers
eborted. The length of the style had been found by many



workers to be an important characier in brinjel with
regard to proper pollination and fruit set. Smith (1931)
end Magtang (1936) grouped bthe flowers of brinjal into
two classeas, with regerd to the position of the stigmas
in relation to ‘the anther tips viz., (1) long styled
flowers with the stigme protruding well above the anthex
tips, and (2) short styled flowers with bthe stigma lying
between the anther tips. Smith (1931) also reported that
solitary flowers were long styled while in the inflore-
acence the lowermost f£lower only had a long style and

o thers had short styles. Megbang (1936) noted that
flowers produced early and labe in the season were short

styled irrespective of +their position on the inflorescence.

Pal and Singh (1934) in their observalion with the
variety Muktakezi further olassified the shord styled
flowers into true short styled and pssudoshort styled
based on the measurements of styles. According to Pal
and Singh (1946) pseudoshort sbtyled flowers set fruit
with hend pollingtion.

Krishnamurthi and Subrahlmenisn (1954) reported a
new category viz., medium styled flower in which the
sbtigma was ab the level of anther tips and which was

capable of fruit set under naburzl conditions.

Fau



Cariappe (1961) found that the long styled and
medium styled flowers alone produced fruits while pseudo-
short styled znd short styled flowers fmiled completely.
The long styled flowers gave s higher set then medium
styled flowers.

II. DPollen studies

A8 a general 1ule the pollen grains sexve best in
distinguishing between znd showing relstionship smong
the higher groups of plante such =& femilies, tribes,

generg and sometimes apecies.

A great desl of work hsd been done on the moxpho~
logy of pollen grains by investigators azll over the world.
Majority of pollen grains have got an imner wall ocaglled
intine end an outer wall ealled exine. The outer surface
of the exine may be sculpiured, reticulate ¢r smooth and
with or without spines. On the surface of the pollen
grains furrows may or may not be present. Wode House
(1935), Lang (1937) and Erdtman (1954) studied the
pollen morphology of Solsnaceae and repoxted that they

are round and may be 2-3-5-6 colporate.



Pollen stexility.

The sterility of pollen grainas had been studied
by two methods.

(1) By staining methods.
(2) Germination in artifiocial media.

(1) Staining methods.

Zirkle (1937) hed described a method for testing
the viability of pollen grains in aocetocarmine prepara-
tions. Pollen grains were dusted on a slide containing
one or two drops of acetocarmine and mounted. They were
studied after 15 minutes when the grains were properly
stained. The grains which had been 8tained well and
looksed plump and normal were taken as vieble. Unstained
and shrivelled ones were considered as non-viable ox
sterile. The same technique had been used by many
workers to f£ind out the percentage of viability of pollen
of verious other orops.

Vietez (1952) used 2, 3, 5 triphenyl tetrazolium
chloride for testing the viability of maize pollen. The
best results were obtained, when the test was carried
out at 50°C using a 2% solution. Oberle and Watson (1953)

found that this method on peach, apple, pear and grape



pollen wae ineffective. Jacopini (1954) recommended the
treatment of pollen grains with 2% sodium biselenite for
periods renging from 4-2 hours, depending on the species
proved a2 rapld religble means of determining pollen
vigbility in stone and pome fruit trees. Grains with
full germinstive power turned pale yellow while non-
viable grains 4id not chsnge.

King {1959) recommended a peroxidasse agar medium.
Heore the viable pollen grains could be recognised by their
colourless swollen appearance while non-~functionsl

(sterile) grains became blue znd did not swell.

Ostapenko (1956) by his experimentel siudies on
‘the validlty of pollen grains of various orop plants
questioned the valldity of the verious staining methods.
According to him these metaods might be regarded as only
of relative value in determining pollen viability.

Gormination in artificisl media.

There are experimental evidences Yo show that pollen
grains can be grown in artificial mediam containing sucrose
solutions. The concentrations of sucrose required by the
pollen graing to germinate, varies beltween plants of

different species and even within the same species.
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Adsme (1916) during his investigations on germi-
netion of pollen grains of apple and other fruit trees
found that beat pollen germination wus obitsined in
epple in 2.5 - 10% cene sugay solution, in pear in 4-8%
solution end in atraw borry in 8% solution. In rasp
beryy and black beryy best germination was obtained in
16% suger solution., Kabel (1926) germinated pollen
greing of certain fruit trees in suersse solution and
roported mn optimuz concentration of sucrose solution
of 5% for quinoces, 10% for peaches end apriecot, 10~15%
for plums snd pears, 5-15% for apple and 15% for cherries.
Dilshit (1956) found thet logquat pollen gorminated successe
fully in 1% sucrose solution. Singh (1956) studied the
pollen grains of 10 varieties of peach and reported that
there s a varietial variation for requiremente of suerose

solution for successful germination of pollen grains.

Various workers reported that Boron esn induce
pollen germination and pollen tube growth in various crops.
This chemicsl was found to ocour in the cells of the
pistiles. Schumucker (1935) studlied the pollen grains of
various crops and discovered that Boron as borate was a
astimulant to pollen germination snd tube growth in many
species. Thompson and Batjer (1950) studied the pollen
of different fruit ercps and found that Boronm in low
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concentrations 2.5~40 ppm. sbtimulated the pollen germina~
tion and pollen tube growth, but had & reverse effect
with higher concentPations. Raghaven and Baruah (1956)
reported that arecanut pollen grains ouliured in sucrose
medium showed a considerable degree of pollen germination
end pollen tube growth. Nunzuer (1960) found that 0.001
to 0.01% of Boric acid had a stimulating cffect on pollen
germination and pollen tube growth in mors than sixty
engiosperm species. Singh (1960) obtained an inecrease in
pollen germinabion and tube elongation in masngo with
addition of 20 ppm. Borie zeid.

Addition of solidifying materikls like agar and
gelatin were used from ‘the earlier days for +the prepara~
4ion of cultbure medig for pollen grains. Iyengar (1939)
used an agar-sugar medium for artificial gexmination of
pollen grains of cotton. Johri and Vasil (1955) got an
increase in the percentage of pollen germination of
cotton on ‘the above medium, when Boric acid was added to
it. Agarwal, Khanna and Singh (1957) found that 1% agar

medium containing 6% sucrose gave best results with

pollen of Momordica charantia.

Bplakrisiman (1962) reported that tomato pollen

was found to germinate well in 15 end 20% sucrose
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solution with addition of 100 ppm. Borie acid., Vilgsini

(1963) studied ten varieties of Hibiscus rosgsinensis and

recommended a suitsble medium of 45% sucrose, 100 ppm.
Boric acid and 1 g, of agar. Nair (1964) with a view to
s bandardise a suitable medium for Bhindi pollen obtained
a medium of 20% sucrose solution with 2% ager which gave
the best results and wes seleoted the solid medium for

the study of germination of treated pollen srains.

Chemicals used for induction of male sterility.

Several attempts have been made to induce seclective
abortion of pollen grains through treatments with various
chemicels, Some of the chemicals used fer functionsl male

gterility are reoviewed and presented.

Various orop plents like wheat, tomato snd onion
were subjected to the siudies on the chemioml induction
of male sterilily by Chopra et sl (1960) at I.A.R.I.

In wheat M.H. was used at 50, 100, 250 snd 500 ppm.
on 37 day old plant by epray treatments. OFf which 250
ppm. and 100 ppm. were fairly effective in causing pollen
sterility. With an increase in the frequenoy of spraying,
the effect of the dosage is increamsed. The anthers were
shrunken with shrivelled pollen.
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Tomato plants were sprayed with aqueous solutions
of M.H., Uracil, Thymine, Yeast, Nuoleic acid and
Triiodobenzoio acid (TiBA).

In onion agueoua solutions of Maleic hydrazide,
Uracil, Thymine, Nucleic scid, Sodium nucleste and
Triiodobenzoic acid were injected into the inflorescence

prior to the onset of meiosis.

In gll these cases none of the treatments tried
gave complete pollen sterility, coupled with ovular
fertility.

Robert et al (1961) reported 2, 4-D as a polleni-~
cide on g¥ape variety, Tokey. On dipping the flowering
clusters in solutions of 2, 4-D, the number of seedless
berries increased. This was supposed to be due 4o the
injurious effect of 2, 4-2 to pollen germination or in

other words due to the action of a poilenicide.

Choudhury snd George (1964) obtained pollen sberi-
1ity of 90-100% lasting from 5-12 days in 2 varieties of
brinjal by spraying the whole plent with M.H., W.A.A. and
2, 4-D. BSpraying with 2, 3-D at concentration higher than
10 ppm. caused elongaziion, cawling =nd cracking of tender

parts of stem. N.A.A. induced ‘the conversion of stamens
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into miniature plstils, indicating some hormonel action
in sex determination. M.H. at concentrations higher than
400 ppm. interrupted apical dominance.

F.W. 450.

The chemleal gametoecide F.W. 450 inhibits gamete
development. This chemical induces functionzl mele steri-
1ity in some crops without adverasely affecting the female
sterility. I+ has the composition of sodium 2,3 dichloro-
isobutyrats.

F.W. 450 is water soluble szlt znd should be
considered essentially cent percent active. It is readily
absorbed from foliar application of aqueous sprays.
Iranslocation is both upward end downward, but tends to
be greater towsrds new and rapidly growing iissues such
as now leaves and especially to flowers amd floral buds.
Ovservations on spray timing with most plants indicate
that F.W. 450 is probably active during {the reduction
division process in the formation Lf pollen from the
pellen mother cell. The chemical accumulates to a greater
extent in the anthers than in the ovules. This chemical
gametocide is still undex experimeln‘i: and has not yet

attained commercial importance.
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Chenically induced male sterility in certsin crop
plants by F.W. 450 ere the following.

Cottons

FoWe 450 has been tested moz!'e extensively on cotton
‘than on sny other cvop. Eaton (1957) studied the effeot
of F.W. 450 on cotton. The Empire cotton plants were
found to produce no pollen graina after they had been
sprayed with 1.2% solution of F.W.450. But when the
flowers were haznd pollinated with pollen from untreated
plents normgl bolls with viable sewds developed. It was
indicated that the sodium salt of this cohlorinated organioe
acid was freely mbsorbed by ootton planis snd remains
active and mobile for a long bime. Here, male sterility

has been effective by a labte dchimcenc¢e of anthers.

Hilton (1958) observed thet the chemiocal prevents
the development of pollen grains without adversely affect~-
ing the femgle fertility when applied to plants at low
concentrations. Pate end Dunomn (1960) conducted an
experiment to study the effect of F.%.450 at several
treatment levels caused male and female sterility with
no marked aselecetivity for eéither gamete. The results
indicabed that F.W.450 at the rates used in their
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experiment were not suitable for use as a selective male
gametooide in oommercigl production of hybrid seed cotton,
oxcept 0.203% whioh gave a selective sterility for male
ganetes.

Investigations of Richmond (1961) on the effect of
P.W.450 having concentrations 0.25% and 0.4% showed that
the four varieties of Americazn upland cotton tested,
responded similarly to the treatments and significant
effects were induced in all characters except number of
flowers per plot. From the data on cut orossing and on
boll setting in open and self pollinated plots, it was
concluded that the gametocide was cspable of inducing a
certain amount of sterility.

Singh and Sehgal (1961) conducted a preliminary
gtudy on the effeot of F.W.450 an a seclective male
gametocide in Americsn cotton. The treaitment resulted
in a high degree of male sterility which waes at its peak
in third and fourth weeks from the date of application
of the gmmetocide. But in any cf the treatments ox
concentrations used the gemetooide did not show selective

action against male gametes.

Bhardwa] and Santhanam (1961) laid eut a trisl with
Gossypium arboreum to determine the efficiency of +the
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chemioal gmmetocide F.W.450 in producing male sterility
in Asiatic cottons. The gametocide was sprayed at weekly
and forinightly intervala., The results indicated that
0.2% concentration of the gmmetocide sprayed six times
at weekly intexvals from the eleventh week after sowing
induced cent percent pollen sterility during the fifth
and the seventh weeks after the initial spray. However
the gemetocide did no¥ appear to be highly selective and
demage to female gametes also wae encountered, resulting

in reduced seed set per boll.

Singh and Sehgal (1964) studied the usefulnese of
this gametocide in producing hybrid seed in the Punjab-
Ameriecan 320 P variety. A higher percentage of male
sterility was induced, effecting partial female sterility,

resulting in a reduction in nuumber of seeds per boll,

Ter-Avanesjan snd Semenova (1964) observed the
effectiveness of dichloroisobutyric acid for inducing
male storility in Gossypium hirsutum, &. barbadense,

G. herbaceum, G. arboreum and numerous commercigl varie-
ties. Early maturing strains of all species were more

sensitive to the treatments then late maturing forms,

The tests of Semenova (1964) with a range of

gzmetocide on different Gossypium speoies showed
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dichloroisobutyric acid to be effective in producing
mgle sterility in breeding interspecific cotton hybrids.
The best concentration heing different for different

apecies.

Tomato.

Moore {1959) conducted an investigation with F.¥.
450 in tomsto under green house and field conditions.
Concentrations of F.V.450 rvanging from 0.02% to 1.2% were
used. Complete nale eterility was induced for 10-13 deys
without causing female sterility at concentrations of
0.075% and 0, 15% under green house conditions. In field
trial four concentrations 0.075%, 0.15%, 0.3% and 0.6%
were used with three subsequent applications. The lower
concentration failed %o produce male sterility. 0.15%
produced a high percentage of aterility for 13 days with
slight reduction in femazle sterility. The concentration
0.3% produced complete zbsence of pollen for 12 days,
from 12 days after treatnent and female fertility was
also patisfactory. The highest concentration 0.6% gave
complete mule sterility for 19 days beginning 12 days
after breatment. DPollen production was noxmal 37 days
aftor application. No fruits were set when normel pollen

was applied between 15 and 22 dnys after treatment to the
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flowera of plants treated with 0.6% concentration. This
was taken to indicate female steriliiy. Female sterility
was again normal 37 days after treatment.

Balakvishnan (1963) also recorded bthe effect of
F.W.450 on Lomato. Three varieties were tried with con-
centrations of 0.15%, 0.3% and 0.6%. Complete male
s borility was reported to have been induced for concen-
trations 0.3% and 0.6%. 0.15% produced Pfairly high uale
aterility for 13 days. But pollen was never completely
absent. The concentrations of 0.6% and 0.3% were
efficient in couplelely arresting the pollen production
for 12 and 19 dzys respectively, but produced deleterious
effecte on plants, by causing yellowing of lezves and
retardation of growth. Among concentrations used 0.6%
and 0.3% proved most effective. The percentage of fruit
set was congiderably reduced in those concentrations.

The treabted plants seemed o recover in 20 days after the
treatment.

Alfolfa.

Pederson (1959) conducted sn experimen+t on the
effect of F.W.450 on elfalfa using the concentrationa of
0.5 and 1.0%. He oblained only 10% reduction in mele
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sterility and a reduction of 60% femzle fertility. There

was also g marked reduction in flowering.

Miller and Hittle (1960) failed to get a significant
result fyxom ‘the study of the effect of F.W.450 on glfalfa.
Aqueous solutions sprayed at early bud and ecarly anthesis
gtages had a stimulating effect on male znd female ferti-
1ity at low concentrations and inhibibted the fertility of

both at higher concentrabions,

Sugay beets.

Preliminaxy green house and field experiments were
conducted at Colorado by Dudley (1960) 4o determine the
effectiveness of the chemical gametocide F.¥W.450 as a
selective gametocide in sugar beets. The results indica-
Yed thet the opiimum concentrations of the chemieal in
the field wes 1/3% at a carrier rate of 100 gallons per
acre at the pollen mother sisge. Such an application
deleyed pollen shedding by 7-10 days without seriously
effecting seed yield or subsequent gemination. A study
in green house condlbions indicated that the chemical
control of pollen formation offers an effective method

of foreing certain gself fertile inbred lines of sugar
beet to hybridise.
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Bubenbauer and Schultis (1960) applied F.W.450 on
sugar beets with varying concentrations. In control
tests the progeny of the sugar beets contsined 79.3%
fruit set while in treated plants, the reduction in
fertility was to 30.5% with 3% solution and it reaches
up to 6% when the same concentration was azpplied itwice to
the plant. The treaiment recommended is two sprayings
with solutions of 0.5-1.5%.

Water melon.

Henz and Mohr (1959) tested the effect of P.W.450
on water melon. The initizl spraying was done as the
first pistillate blossoms appesred and repeated after six
days. Here the chomicsl prevenbed the opening of the
nature sbtamingbe buds. The effect of F.W.450 in prevent-
ing the opening of staminate buds appeared 4o be localised
in the tip of the bud. Pinching of the tip permitted the
immediate unfurling of petals. Anthers dehisced with
production of apparently noxmal pollen inaide mature
unopened staminate buds. No deleterious effects upon
femasle fertility were associated with the application of
F.W.450.
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Boswell (1960) reported the same experiment on
wzter melon using concentrations of 0.6%, 0.12%, 2.0%
and 2.5% or 1, 2, 3 end 4 1lb. per acre respectively. The
1 1b. per acre rate was slightly phytotoxic snd prevented
the male flowers {rom opening for a period of 7 bto 10
days, the 2 lb. per acre rabte caused more folisr injuvry,
the staminabe failed to open Lor approximetely T o 10
days af ber trealuent. 3 snd 4 1b. per acre rates caused

severe injury and killing of leaves.
Bhindi.

Nair (1964) cerried out investigatbtions to induce
male sberility in Bhindi, with F.W.450 at 0.1%, 0.15%,
0.2%, 0.25% and 0,3% concentrations. The chemicel was
applied at three stages of plant growth viz., 30th, 37th
and 44th day after planting. A high percentage of aberi~
lity was induced in almost all concentrations at a.ll
stages of application. Increase in sterility was obtained
by an increase in concentrations and a decreasing tendancy
from the early to the advanced sbtages of application. The
maximum 8bterility was obtained in plants treated with
0.25% and 0,3% at the first stage of application. The

higher concenirations showed a reduction in fruit setting.
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Wheat.

Chopra, Jzin ond Swaminethen (1960) tried the
chemicol F.W.450 on wheat at I.A.B.I. But failed to get
any positive resuld. Wheat plants were sprayed once or
twice with 0.25%, 0.5%, 0.7% and 1% aqueous solutions of
the chemiecal. TPlants sprayed with lower concentrations
were stunted znd grass like in appearance, Plants
survived showed a delay in flowering, small egrheads with
shorbter awme and tougher glumes. The pollen grains were

normal as regards their size, shape and stainability.

Uaize.

Digz Boblea (1959), with a view ¥o standardising
suitable techniques for inducing male aterility, tried the
chemionl gamebocide F.W.450. At O.1-1.5% concen brations
white spots appeared on the leaves. At 2% larger spols
wera produced. At 2.5~3% growth cessed, tassels and ears
showed abnormal development, and pollen sterility was

about 20-30% and alb 4% and above, all plantec died.

Eye.

Wit (1960) failed to get any response of F.W.450
for vegebative growbh, flowering or even inducing male
sterility in the plant.



MATERIALS AND NETHODS



MATERIALS AND METHODS

The present investigation was carried out in the
Division of Agricultural Botany, Agriculturasl College and
Research Institute, Vellayani, Trivendrum during the year
1964~-65.

A. BATERIALS

(1) Sced material.

Brinjel (Solsnum melongena L. ) verielies Pusa

Parpl e Long and Pusa Purple Round were solected for studies.
The seeds were obtained from l.A.R.I., Now Delhi, Viability
a8 well as the pereentage of germinaticn of the seceds were
tested before being used for inveatigation.

(2) Chemical.

The chemiczl used was F.W.450 (Scdiug 2, 3 dichloro-
isobutyrate). Aqueous soiutions of 5 concentrations viz.,

0.1%, 0.95%, 0.2, 0.25% and 0.3% a% 3 etages were tried.
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(3) Treatments.

Varieties, different concentrations of the
cnemicelis, and bthe sbtages of its applicstion were denoted

by the following symbols.

(i) Yerieties.

Vorviety I. TPuzma Purple Long - 1, (Control)

Variety II. Puse Purple Round - I, (Control)

(i1) Concentrationa.

K, - 0.1%
E, - 0.15%
Zy - 0.2%
K, - 0. 25%
Eg - 0.3%

{iii) Stages of gpplicetion.

M2 -  Firast stage of appliocebion,
Mz -~ Second stage of applicavion.
it - Third stage of application.

w



Treatments 1 end 2 were ‘the controls.
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treatuent combinations were

Other

(3) 1y ¥y K, (13) Iy My K, (23) Iy My K,
(4) I, ¥, K, (14) T, M, K, (24) D, My K,
(5) 1y M, K, (15) I, M, K4 (25) Dy My Ky
(6) 1y M, K, (16) by M, K, (26) Ly My K,
(7) 1, 4, Ky (17) T, M, Kg (27) L, ¥y Ky
(8) L, , K, (18) T, My Ky (28) I, My K,
(9) L, u, X, (19) I My Ky (29) I, M3 Ky
(10)5, M, K, (20) T, My K3 (30) L, My K,
(11)3, My K, (21) T, ¥, K, (31) I, ¥y K,
(12)p, M, &g (22) B, M, K5 (32) I, My Ky
B, METHODS
1. Iay out.

A rendomised block deslgn, consisting of 32 treat-
ments with 4 replications, was seleoted. 3 replications
for breeding trigls and one for pollen analysis. There
were altogether 128 pots which were arranged in 4 blocks

with 32 pots in each. A spacing of 3'xz3' was provided.



Fig. 1

Layout of the Field experiment
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2. Sowing.

Sceds of the two varieties of brinjal were sown in
separate seed pens on 10-10-1964. From here healthy
seedlings were transplanted in 12"x12" pots.

3, Preparation of pots and transplanting.

Identloel pots of 12"x12" were f£illed with equel
quentity of potting mixture. Healthy seedlings were selsc-
ted and transplanted on 10-11-1964 ie., one month after
sowing.

4. Treatments.

Applications of the ohemlcal were carried out with
the help of en stomiser operated by commecting to &

pressure puitp end using water ae the medium.

The first spraying was given at the onset of flower
production and gnthesis and subsequent sprayings were given
at an intexrvel of two weets. In all omses at all times
it was done with extreme care to obtain a thorough uniform
wetting of the plants especially the terminal buds.
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5. Characters studied.

The following characters were studied and recorded
from individual plents.

I. Floral Biology.

Number of clusters and flowers.
IT. Pollen studies.

{a) Pollen morphology.
(1) Pollen shape.
(2) Pollen size.

(b) Pollen sterility.
(1) Acetocarmine staining method.
{2) Germinating pollen grains in
artificiel medie.

III. Fruit set.

(1) Number of fruits per plant.
(2) Selfing.

(3) Crossing,

(4) Size of fruits.

(5) Woight of fruitas.

iV, BSeed sterility.
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I. Floral biology

>

Number of clusters ond flowers

in order to study the effect of the chemical on
clustera znd flowers produced, the tobal number of
clus ters and flowers was recorded. The total number of
clusters produced was noted at weekly inkervals after
the first spraying =nd bthe toiel number of flowers was
taken daily.

II. Pollen studies

a) Pollen morphology

Pollen morphology was studied two weeks after the
treatment. 1t was doue by acetocarmine staining bechnigue.
Freshly opened flowers were collected and kepb in a
desicator for two hours to obiain pollen grains for stbudy.

The shape znd size of the pollen grains were studied.

(1) Pollen shepe: Anbhers were dusbed on a siide
conbtaining a dvop of ccetocsrmine-glycerine medium. The
undehisced anthers were crushed with the help of the blumt
end of the needle. I% was covered with a cover glnss and

‘the shape of the pollen grains was studied.
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(2) Pollen size: Im order to study the size of the

pollen #rains an ocular micrometer was used, The micro-~
meter was standardised under the high power of g compound
microscope. The size of hundred pollen grains tgken at
rendom were measured and the mean diameter of pollen

graing was caloulated.

b) Pollen sterility.

Sterility of pollen grains was ztudied by two

methods.

(1) Acetocermine steining method. Nature flower
buds which would open next day were ¢overed with a paper
bag. Anthers were collected from such flowers and dusted
on a slide conteining a drop of acotoearmine and coverad
with & cover gless. Afiey half an hour sherile and fertile
poller grains were counted. Ohservations were made in ten
different microscopic fields mnd the meszn percenbage of

pterile grains was camleulated,

{2) Polien germination in aritifiocisl media. Pollen
germination studies were condueted in three stages in ordex

to sbandardise the ouliure medis.

Firet obeges For the first set of observations, svorose
solutione of 2.5%, 5%, 7.5%, 10%, 12.5%, 15%, 17.5%, 20%,
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22.5% and 25% wer:z prepared. Small drops of suacroaze
solutions were placed on ciean slides. Pollen graine wore
dugted on iv. The drop was stirred with o needle 20 ms Ho
mzke sure that the surface of bthe pollen grains wes wed
end that they were distributed uaiformly throughout the
solutions. The prepared slides wecse Then inverted and
allowed to wast on Ywo smail gless rods plsued on o dsmp
blotting peper, kept in poitri dishes. Cerminated and
nongerminaled pollea graina werve counted afver 24 hours

from ben different microscopic fields.

Three concentrations, depending on iis peveentage
of germination snd tube lengith, were selgeoted snd proceeded

o o thoe socond steage of expesiment.

Second abnae: Ihe three concentrations, viz., 15%, 17.5%

end 20% which gave the best result in tune exporiment, were
used in combination with %50 pom., 3100 ppu. sad 150 ppm.
boric acid.

Third stage: Soiidiflicalion media: The sucwose conocen~
trations which gave the besdt resuli ile., sueross soiution

15% + 50 ppm. boric acid was tried in combination with

005%’ 1%) 105% and 2/‘% of agare
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The standard medium was taken in clean eterile
peiri dishes., Pollon graine of the twe varieties were
gown unifornly in the petri dishes.

After 24 hours cpoh petri dish wes e¢xemined wder
the Low power of ihe mieroseope. The number of germinated
and nongeryminated pollen graine in o micrsscopic fleld
wes counved. In & petyrl dish ten suech countings were
mapds at randon ond the porcentnge of gerainabion was

Aeternined.

The length of tubes of pellen grainsg seleoted at
raadon fron esch potrd dlsh was messured uvsing o
standardicod coular nisvomoter snd the mesn tube length

was found oud.

The combination ie.y 15% sucrose solution with
50 ppm. borie mcld and 1 an. of agar which gave the best
roault was taken Zoy the studice on pollen germination
and tube elongution of the experimenisl material.

Ench trestment was taken in scparnte pedtrl dishes
with 2 replication of 3 plates for cneh variely. The
sormination test in the oulture nedia was done when the
maxinun storilidy woe obbained in the thyoo stages ie.,
15 days after the treatment in 3 stoges. The perceniage
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of germmination and the mean pollen tube growth were

oalculated as mentioned above.

III. Fruit set

1) Number of fruits.

Pully developed fruits from individual plants were
counted and recorded, The pexcentage of fruit set was
calculated by comparing the number of frulis produced by
the control.

In order to etudy the source of sterility the

treated plants were selfed as well as orossed.

2) Selfing.

Selfing was effected by bagging method. The flower
buds whioch open next day were bagged in ‘the previous even-
ing because the normel anthesis in bdbrinjal is very early

in the mom:l.ng./ The bags were removed, after one week.

3) Orossing.

The treatments which failed 4o set fruits on selfing
wexre subjeoted to orcssing. Hand pollination was done by
collecting the pollen in a watoh glass and pollinating
with a camel's helr brush.
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4) Blze of fruits.

The length as well as the girth of two selfed and
two orossed fruits wes reoorded and the average length
and girth of fruits per treatment was calculated.

5) Weight of the frults.

Two fruite from eaoh treatment were seleoted and
the average weight of fruits per treatment was estimated.

IV, Seed storility

The needs wers colleoted from two frults per plent.
The fertile and sterile seeds were sorted out and numbered

by tsking semples,

Germination of seeds.

Hundred secds were taken at random snd sown in
moist £ilter paper kept in a petrl dish. Germination
counts were teken from the 4th day after sowing and
oontinued until the 8th day. The final data were taken
for anelysis.
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EXPERIMENTAL RESULIS

The resulis of the invesbigations conducted on
the effect of the chemical gameiocide F.¥.450 on brinjal

are presented below.

i. Xloxal biology

Total number of clusters esnd flowexs

The total number of flower clusters and fiowers in
individual plants was counted and the data were statisti-~
celly snzlysed. The productive and non-productive flowers
were sorted out. The summexy of the resulis is given in
the Tables I and II1. TFrom the tables it can be seen that
the treatments gave significantly different resulis. ALl
the concentrations in the first sitage of application guve
g consliderable degree of reduction in number of clustbers
snd flowers. In the second and third siage of applicatbion,

‘the higher concentrations significently reduced the same.

IXl. Pollen studies

a) Pollen moxphologzy

The pollen gruins were found to be yellow in colour.

The shape was more or less similar in hoth the varieties.



Y¥ean numbex of Clusters per plant

TABLE 1

Stages of application

Treatments
1 I3 118

Yexiety T

Control 140.33 140.33 140,33
0.10% 138,67 138.33 138.33
0.15% 135.67 135.67 136.67
0. 207 133.33 134.33 136.33
0. 254 130,233 134,00 135.57
0.30% 127.33 134,00 135.67
Veriety IT

Control 40. 67 40,67 40,67
0. 10% 32.51 26,67 33.67
0.15% 33.67 34.33 38.33
0.20% 38.67 3n.33 35.33
0.25% 38,33 26.67 34.67
0.30% 38.33 25.33 34.27




Mean number of Flowers per plsni

TABLE II

Stages of agpplication

Treatments ——
I II III
Varioty I
Congrol 129.33 129.33 129.33
(46. 33) (46.33) {46.33)
0, 10% 125.33 125.67 125.33
(41, 33) (43.67) (45.33)
0. 15% 120.33 123.33 124.33
(37.67) (41.33) (45.00)
0,205 117.00 122.33 123.67
’ (35.33)  (39.87)  (43.67)
0.25% $15.67 119. 33 120.33
(33.33) (37.33) (41.33)
0.30% 192,33 117.00 120,67
' {30.67) (35.33; {40.67)
VYariety 11
{15.67) (16.00) (15.35)
0.10% 18,13 16,67 18,33
{16.33) (13.67) (14.12)
0.19% 17.67 14.33 17.67
{14.67) (1%.67) (13.82)
0. 20% 17.00 13.67 17.33
(43.33) (8.33) (12.51)
0. 25% 1733 9.33 17.67
{12.33) (6.33) (11.67)
0.30% ??-00 8033 16-6{
{10.87) {5.00) {11.43)

Figures iu bthe Parenthesis show the
awgber ol productive flowers.
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There vwas ao significont intervarietsl wvarisntion in
pollen size. The shape wae found to be aphericsl and 2-6

colporate.

1) Polien shapo. The shepe of the pollen grains
woe 2 1ittle nffected by the cheslienl. Pollen groins,
eithey shrunken oy irregular were obscrved in treainenis
which produced stoyility.

2) Pollen size. Table III fuyrnishes the summary
of the resulis. Sintisticsl analysis of thoe data ohowed
o significent difference in pollen size ranging from
30.61 /o W 45.93 o The pize of the polien is delermined
by the levels of the chomlorl used and the atages of
application,

The vardety I gove e signifioant reduction in size
of pollen at the firut séage of sppliostion and with the
highest concentration (0.3%). In the vavioty II it wes
found that the second sbage of epniiontion was most
effeotive in vedueing the size of the polism. In the
cagse of thivd mtage of application only the highes
concentrations {0.25% and 0.3%) gave signlfiosnt effooto.



Size of pollen greine in YL

TABLE IIY

Stages of application

Tregtments
I i1 III

Yariety I

Control 45.93 45.93 45.93
0.10% 40,885 43.76 45.00
Ce15% 40.45 40.17 44.00
0. 20% 38.52 40.00 42.00
0. 25% 30.78 40, 00 42.00
0.30% 30,33 40.00 42.00
Taxiety II

Control 46.00 45.00 45.93
0.10% 45.6% 44,00 44.33
0.15% 45.50 40.67 44.00
0. 20% 45,50 38.33 44.00
0.25% 45.00 39.33 42.00
0.30% 45.00 39.33 42,00
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b) Pollen sterility

1) Acetocarmine staining method. The percentage

of pollen sterility was caleulated from an entirely random
sgaple aof weexly iatervalis starting fwon first flswer
opening ¥illi the recovery of complels fertliity. The
calonlated pollen sterility is given in the Table IV,

From the date it was understood that the percentase
of pollen aterility was highly corrclated with the concen-
tretions snd the time of gpplication, he perveentage of
gterility was found to vary every week afier treoaitment.
The effect of & perdicular concenbration of the chemiesl
wee guicker in the first stage of eprlicsdion. The
degree of sterility was found to be decressing zs the
stagea of appliecstion azdvenced. In all tbhe concentrations
a higher degree of sterility was obtained. The highest
concentration (0.3%) gave e more lasting offect when
compared %o vhe low level of the chemiesl (0.1%). 48
the concentrations of the chemiocal increased there was a

proportionate inereanse in the percentage of aterility.

The variety I showed cent percent sterility in
the third and fourth week st the first stage of application.

Cent percent aterility was obtained in the case of



Pexrqenings of polien terility - icetooarmine staining teginy
Week interval o
Treatnents
1 2 3 4 5 6 1
I stage of
application
Variety 1
Control 5 08 5 30 5 30 5 30 5 58 6 62 7 00
o 108 6 00 14 33 96 21 55 84 29 21 10 00 712
0 15% 6 42 16 21 100 00 96 41 75 27 10 33 7 00
0 20% 8 92 22 18 100 00 100 00 84 34 10 33 7 41
0 25% 9 32 32 58 100 00 100 00 86 63 19 00 7 42
0 30% 9 57 35 41 100 00 100 00 88 33 19 00 7 89
Yariety II
Contral 5 00 5 00 6 67
0 10% 86 20 10 33 6 00
0 15% Fo flower 86 67 11 00 6 12
0 20% 86 67 13 21 6 39
0 25% 87 oo 19 00 T 00
0 30% 38 33 20 20 7 00
II atage of
application
Variety I
Controk 5 08 5 30 5 00 5 00 6 00 9 00 10 00
0 10% 5 00 g 33 65 20 85 00 5 20 10 33 10 00
0 15% 5 34 15 72 70 21 87 11 65 23 10 00 10 00
0 20% 5 67 21 45 7% 16 98 35 87 00 18 67 10 00
0 25% 6 00 27 21 89 67 100 00 89 33 18 00 10 33
0 30% 6 11 28 21 96 27 100 00 90 35 18 00 10 67
Variety II
Control 5 88 5 88 5 00 6 00 6 21 6 33 6 91
0 10% 5 91 12 58 63 78 93 24 58 20 9 38 6 94
0 15% 6 23 16 27 77 41 95 34 61 27 9 18 6 97
0 20% 6 51 16 34 85 24 96 78 66 T1 18 11 71
0 25% 8 29 17 54 95 35 100 0o 70 18 19 o0 8 00
0 30% 9 17 25 34 100 00 100 oo 75 00 19 24 8 oo
IIT wtage of
applieation
Variety I
Control 5 30 5 00 5 55 5 58 5 68 8 31
0 10% 5 45 15 87 36 24 30 21 13 24 8 44
0 15% 10 27 25 72 70 21 45 82 20 10 8 91
0 20% 12 38 28 21 85 21 54 T1 58 11 8 92
0 25% 15 44 55 21 100 00 95 21 68 48 9 32
0 30% 16 15 58 43 100 00 100 00 88 21 9 21
Variety II
Control 5 88 5 88 5 00 6 21 6 34 9 88
0 10% 6 &9 10 33 a5 21 25 14 18 21 9 19
0 15% 6 89 10 41 73 41 63 21 43 24 9 33
0 20% 7 00 11 %2 88 21 76 21 69 23 10 00
0 5% T 14 15 58 99 25 96 41 83 14 10 00
0 Ja% T 34 20 31 100 00 100 00 89 88 11 24
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variety II during the third snd fourth weeks st the
asoond stege of applicalion.

2) Dollen germinalion. Observatlons on vhe
prelininayy trials were nade =% three siages und are

preaented sopsrately.

(1) Sucrose solution alone. The vesults obtained during

the gtudy of pollen gerninaticen in swerose soluitlon are

prasented ia the Tabloe V.,

Various oonecnirationa wers triad with g view %o
fixing the optimm consentretion. It wes fownd dhat in
the econcentraiions from 2.57% - 40% the pollen grains
failed o germinate. From 107 onworde pollen geraination
wos observed bul the percentage of gemination vas very
dow sud the pollen tube wae very short. The perceriage
of germinghion and tre role of btube elongsiion wers fomnd
0 he high in ke s.orese scludion ranging froa 12.5% to

20%. Bigher concentrabions geve vory poor germination.

{ii) Sucrose solution with Borie acid. The Teble VI
presents the summary of the observations of pollen germi-
nation snd tube growth in sucrose sclutions with Doxioc

acid.



TABLE V¥

Stendardisation of Media

Sucrose polution alone

of thy suatons Mg ouremisee  Mem relien tibo

2,5% - -

5, 0% - -

7.5% - -
10.0% 38.50 43.M1
12.5% £1.28 105.28
15.0% 91.89 132,34
17.5% 85.00 112.54
20.0% 72.52 95.43
22.5% 52,00 47.34

25.0% 45,00 30.84




TABLE VI

Standardisation of Media

Sucross solution with Boxia scid

Concentretion
af s3ucrose
solution with
Brric acid

Yoan percentage
of germingtion

Mean pollen tube
length in /u

15.0% +
17.5% +
20.9% «
15.0% +
17.5% «
20.0% +
15.0% +
17.5% +
20.0% +

50
%0
50
100
100
100
150
150
150

pem.
ppm.
bpm.
Tpm.
ppm.
bpm.
Ppite
bpm.
prm.

96,60
€8.95
77.09
68.33
63.50
58.81
55.57
49.38
33.21

145.27
139.56
135.43
144,27
128.57
122.67
80.21
56.24
44.2%
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Boric acid was found to increase the percentage
of germination and the tube growth. 15% of suoromse
solution with the lowest conceniration of Boric aoid
{50 ppm.) geve the best results. The percentage of
germination and the pollem tube elongation were very poor
with 100 ppm. Pollen germination was not marked at
higher eoncentrations (200 ppm.).

(iil) Suerose solution in combination with Boric epoid
and ager. The summery of the results is presented in

the Table VII. Among the four doses of agar used, 1 gm.
of mgar with 15% suocrose solution and 50 ppm. Boric ameid
was found to be the best combination.

Percentage of sterility in oulbure medis

From the Table VIII it ocan be seen thet the per-
ceniago of pollen germination aznd the pollen tube growth
were affected by the chemiocal.

The percentage of sterility varied with the
concentrations of the chemical and the stages of appli-
cation. Oemt percent sterility was obtained at the
higher concentrations (0.25% and 0.3%). The highest
concentration gave a higher percentage of steriliily and

the lowest concentration gave a lower percentage of



TABLE VIX

Stendzvdisation of Medis

Sucrose snd Borig acid in combination with Agay

bgsr in combination  Mean %age of Mean pollen

with 15% suevose nud pollen tube Length
50 ppm. Boriec acid germination in
0.5 am. 80. 21 138.00
1.0 gu. 96.38 143.61
1.5 gm. S0, 41 140.00

2.0 gn. 86,37 433.00




TABLE VIIT

Porcentage of pollen sterility in Culture medias

Stagens of application

Treatmento I o o
Yariety I

Control 8.18 8.88 9.67
0.10% 45.62 38.23 26,27
0.15% 51.7% 45.45 28,32
0.20% 65.32 62,32 28,14
0.25% 100, 00 89.62 30.21
0.30% 100,00 100,00 48.34
Yariety II

Control 9. 17 10.23 10.58
0.10% 10.31 40.18 30,48
0.15% 13.37 45.25 35.26
0.20% 15.28 58.27 48.17
0. 25% 18.32 100, 00 49.73

0.30% 18. 41 100.00 58.27
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sterility. There was a decrease in the effect of the
chemiocal from the first stage of application to the
advanced stages. ZEven the lowest conoentration gave

cent percent sterility during the firat etzage of appli-
cation. But in the second and third stages of application
the sterility was decreased.

Longth of pollen tube

Sunmary of the results is furnished in the Table
IX., There was a significant difference in pollen tube
growth. The reduction in pollen tube elongabion was
found to be determined by the concentration of the
chomical and the atages of application, The higher
concentrations gave a considerable degree of reduction
in pollen tube growth during the f£iret stage of applica-
tion in the case of variety I and eecond stage of
applioation in the case of variety II.

Zhe anthers were undehisced and hence a fajlure ia
pollen germination was noticed in certasin cases. In
cases where the anthers dehisce and the pollen grains
germinate they showed a reduction in vigour and a
staggering nature of growth.



Length of pollen tubs in a

TABLE IX

Stages of application

Treatnents I 1 o

Variety 1

Control 148.53 146.27 143.25
0.10% 73.37 106. 47 120.33
0.15% 69.48 81.56 101.43
0.20% 38.27 66.43 93.21
0.25% 2.33 43.21 89.34
0. 30% 2.21 34.73 89.00
Variety II

Control 146.21 146.15 144.23
0.10% 140.53 65.30 99.41
0. 15% 139.12 56. 17 94.32
0. 20% 139.13 34.31 88,55
0.25% 137.54 00.00 65.00
0. 30% 134.61 00,00 60.27
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1II. PFruit set Cr gL mY

The summery of the results of the totsl number of
fruite sed is presented in phe Teble X and XI.

From the data it can be seen that there was a
reduction in number of fruit set when compared to the
control. The fruit setting was very much reduced in the
plants treated with highexr concentrastions of the chemiecal.,
The firvat stage of application is morve effestive in the
case of variety I and $he gecond stage of gpplication in

the eass of variety I,

The induced sterility may be either on the male
phase or on the female phase. In order to confirm the
source of gterilily the treated plants were selfed as well

as oressed with the conbyol plont.

The data of the percentage of fruit sebting and

weight of the fruit set were recorded,

Selfing

The summaxy of ‘the results furnished in the Table
XII, illustrates the percentage of fruit setting. I+t was
found to be determined by the concentrations of the

chemical and the stages of gpplicatioa. The mezn number



Bomber of fruit seb ver plentk

PABLE X

Stages of gpplication

Treatuenta

- I Iz I
Yoariewr I

Control 26.30 26,3 26.3
0. 10% 19.67 19.33 23.33
0.15% 17+ 33 18.33 23.31
0. 20% 15.67 17.33 22,67
0.25% 15.33 16.67 22.33
0.30% 13.33 1367 21.67
Conirol 12,60 12.00 12,00
0.10% 10.90 10,67 11.00
0. 15% 16,00 8,23 9.66
0. 20% 9.67 6.33 8.67
0.25% 9.33 5,67 8.34
0.30% 9.0% 4.67 7,22




inelysls of verisnce ucklie for total

TALE XI

number of fruit set per plant

Source 8.8, df Varisnece F ratio
Tobal 5348.96 95
Troo kmend 4244.29 3 136.91 7.68%**
Troatnent Ve. comtrol  143.13 1 143.13  8.08™"
Bersween levela of o
Chomical 224.48 4 56.12  3.14
Batween stages 152.35 2 76.17  4.27*"
Error 1164.73 62 17.82

Bd

Sienificant at 1% level



TABLE XTI

Porcentage of fruli setting on selfing

Stages of application

Treatuments
I i III

Yariety I

Control 15.00 15.00 15,00
0.1% 5.00 6.98 11.00
0.15% 4.67 6.11 9.00
0.20% 3.00 3.89 8.91
0.25% 2.33 2.67 8.67
0. 30% 2.00 2.67 8.00
Variety II

Control 10.33 10.33 10.33
0.10% 10.00 6v00 9.33
0.15% 10.00 5.33 9.00
0. 20% 9.67 5,00 8.67
0.25% 9.33 4,00 7.67

0-30‘;‘ 9- 33 2-57 7'33
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of the £ruld set wop highly reduced Ly the chemiond

trealment whon compared with contyrol plmnis.

dhe chemieal in il concentrations showed a higher
degree of slorilidy oad it was confivmed by selfing.
These wes a gradual increase in storility {rom the loweotd
te the highesd concentraiions. There wag found v be
decreasing tendancgy fyom ecarly do bhe cdvaonced sitagen of
appliontion. The memn nuwaber of Lruit sed per plemd
varied fxom 2 %o 15 ir the ouse of vericty I ond Z.67 e

10 in the eoso of warioly Ii.

Cronsing

Uoy dutersinins the ovile fertiiity mnmé %o confivm
ihe veduetion in (oui’ setbing due to mele storility a

number of srossen woerd hnde,

The swmmayy of the results »f the perceniage of
fruit setting on orossing furnished in the Teble XIIX,
showe thet the lrentwnts wore not significently eifferent.
Only tne alghesl coaconbratioa showed a roduotion in

Lruld setling on crossing.



TABLE XIIT

Zoxoeninze of fruit sebiing op orovsing

Stages of gpplication

Treatunente T P e
Veriety I :

Contirol 99.67 99.67 99.67
0.10% 99.00 99. 33 99.33
0.15% 99.33 99.C0 99,00
0. 20 98,00 98,32 99,33
0,254 28,00 $2.00 95,00
0. 30% 93.33 96.00 96.67
Variety II

Control 100. 00 100, 00 100,00
0.10% $0C. 00 100,00 299.33
0.15% 100.00 100, 00 98.67
0. 20% 99.67 92.00 98.67
0.25% 99.33 99,00 28.00

0. 30% 99,33 93.43 38.00




Size of fyuits

Sizs of selfed fruiis. The Tablea XIV aznd XV give
the summery of the resulis of dthe size of fruits. The

sreatnents were found to be significantly different.

The length snd girth of the fruite were directly
related to the concentration of the chemical and sisges
of application. It was found that the inorease in the
concentration wes accompsnied by a decrease in the length
and girth of the Ffruits. The highest coneentrations 0.25%
end 0,3% gave s maximus redaction in size. The fived
sdege of applicstion had & proncunced effect in veducing
the size of fxruils when compared with the second and third
eteges of gpplication in the case of vaviety I. PFor the
vaviely II the meximum reduction in size of fruits were

cbteined in the second stage of epplicabion,

Size of crosgsed fruits. The data relating Ho the

gize of crossed fruits are presented in the Tables XVI

and XViI. The data show that ihere was a sligas reduetion
in size of the fruits vhon compared wiih the sonirel.

But between troniments thove wee ne signifiosnt diiference.
The size of the fruits wes fowmd 1o be the sume ln &ll

the treaiments.,



Length of selfed fruits in om.

TABLE XIV

Stages of application

Treatuents
I iI III

Variety I

Control 26.91 26.91 26.91
0,103 18.67 19,92 21.64
0.15% 18.33 19.32 20,13
0.20% 15. 41 16.67 18,67
0.25¢% 14.67 14.82 18.33
0. 30% 13.33 13.87 17.24
Variety II

Sontrol 11.67 11.67 14.67
0. 4n% 10.67 9.67 9,67
0.15% 9,67 9.33 2.70
0. 20% 9.60 8,00 8.33
0.25% 9.60 8.33 8,00
0.30% 9.00 7.33 8,00




Girth of selfed fruits in cm.

TABLE XV

Stagzes of application

Treatments I II e

Yeriety I

Control 15.33 15.33 15.33
0. 10% 12.67 13.67 13.67
0.15% 12.50 13.33 13.33
0.20% 10.33 40.33 12.21
0.25% 9.33 10.00 10,33
0. 30% 8,00 9,33 10.00
Yariety I1

Control 30.21 30.21 30.21
0. 10% 26,24 24,00 26,67
0.15% 25.67 22,60 24.33
0. 205 25,33 22.00 23.33
0.25% 24,33 21.67 23.00
0.30% 24.00 20,00 22.67




Length of ercogssed fruit in om.

TABLE XVI

Steges of spplication

Preatments I e e
Varieoty I

Control 26.33 26.33 26.33
0.10% 24.33 24.67 25.67
0.15% 24.33 25.67 25,67
0. 20% 24,140 25.33 25.33
0.25% 24.00 25.00 25.33
0. 30% 23.00 25.00 25.00
Yaviety II

Control 12,67 12,67 12.33
0. 10% 11.67 11.90 11.67
0.15% 11.67 11.81 11.67
0.20% 11.33 11.67 11.67
0.25% 11.33 11.33 11.67
0.30% 11.00 10e33 11.67




Girth of crossed fruif in om.

IABLE XVIL

Etages of application

Tregtnents I T 111
Yoriety I

Gontrol 17.67 17.67 17.67
0.10% 15.67 15.90 15.87
0. 15% 15.67 15. 7% 15.74
0. 20% 15,33 15.33 15.67
0.25% 15,33 15.33 15.6C
0. 30% 14,00 15.00 15.00
Yariety 11

Control 32.41 32.41 3z.41
0. 10% 29.67 29.67 29.67
0.15% 29,67 29,33 25.67
0.20% 29.33 29,33 29.67
0.25% 29.33 28,33 29,00
0. 30% 29,33 27.00 22,00
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Welght of frults

Weight of selfed fruits. The mean weight of +the
fruite corresponding to different conceniration 1s given
in the Tgble XVIII, in order of merit.

The levels of ‘the chemicel snd the stages of
application were found %o have a major role in reducing
the weight of the fruits. As the concentrations were
ineressed graduslly, the weight of sclfed fruite was found
to decrease. The highest reduction in weight of the
fruite was obtained in the first stage of application, in
variety I. Variety 11 showed maximum reduection in the

second staze of mpplication.

Weight of crossed fruits. The mean welght of the
erossed fruits are given in the Table XIX,

The weight of the orossed fruits was little
affected by the treatments. The data showed that the
treatments were not significantly different. There was
a significant difference between the ireatments and

control, but not between concentrations.



Weight of selfed fruite in gm.

TABLE XVIII

Stages of appliocntion

Treaiments T o P
Voriedy &

Conbzol 225.G0 225.00 225.00
0. 10% 65.33 86.33 125.33
0.15% 50,60 61.67 140,00
0.20% 43,87 58.00 31.67
0.25% 45433 55.00 79.67
0. 30% 40,33 53.33 78.34
Yariety II

Control 425,33 427,67 425.00
G, 10% 405, 4 206.33 285.43
0. 15% 395. 40 205,00 256,67
0.20% 394.23 191.00 175.67
0.25% 388.33 109. 46 169.21
Q. 30% 382.43 95.43 156.43




PaBLE  XIX

Height of crossed fruiis in gm.

S4sges of mrplioction

Ireetmenta 3 3 p

Yarioty I

Consrol 267.00 267.00 267.00
0.10% 255. 34 256,67 255,98
0.15% 25%.14 256.51 255,81
0. Gk 254.31 256,48 255,69
0. 25% 254,00 255,33 255.67
0. 307 254.00 255,00 255,67
Variety Il

Control 420,33 420. 41 420,31
8. iCH 404,51 404,00 400.90
0. 15% 494,33 403.67 400,00
0.20% 404.00 403.38 400.00
0.25% 404.00 403.00 400.00
0.30% 404.00 403.00 400,00
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IV. Seed sterility

Selfed fruits. The percentage of seed sterility was

calculated from an entirely random sample. The calculated
percentage of seed sterility is given in the Table XX.

From the data it is seen ‘that the percentage of
seed sterility was highly correlated with concentrations
of the chemicsl and the stages of application. There
was a linear increase in the percentage of seed sterility

a8 the concentration increased,

In all the treatments gorminztion was gomplated
within ten dsys ofiter sowing. In the conibrels esmplete
goxrrination war observed by the sixth duny after sowing.
Delayed germination was noticed in almost all cases. The
Table XX reveals that the germination of seeds was much
affected by the chemicel treatment. The germination
percentage was highly reduced in the case of plants
treated with higher concentrations (0.25% snd 0.3%).

Crooged fruits. The germinetion percentage of soeds from

cronsed fruits is givon in the Table XXI. The t=ble
evokes that the germinntion is litile affected by the
treatments. The seeds obiained from plants Irested with
highest concentrations fsiled to show & reduction inm

germingtion perceniage.



PABLE XX

SGernination percenteze of seeds in selfed fruits

Stages of gpplication

Treatments 1 o o
Vartety I

Control 89, 49 89.49 89.49
0. 10% 79.67 86, 4% 87.67
0.15% 71.34 69.34 30.24
0. 20% 58.33 60.21 63.33
0. 25% 54.24 59,00 61.24
0. 30% 48, 41 58.63 61.33
Veriety II

Con‘trol 75.64 75.64 75.64
0. 10% 70.67 60.57 62,41
0.15% 59,33 56.21 59.33
0. 20% 56433 54.33 57.67
0.25% 56.73 53.24 55.67
0.30% 48.87 36.17 52,34




TARLE XXI

Percentage of gseed germination in orossed fruits

S tages of applicabion

Treatmentis Z - I
Varicty I

Control 99.35% 98.00 98.00
0.10% 99.33 92.27 96.82
0.15% 99.21 87.67 96.33
0.20% 89.67 86.38 95.00
0.25% 84.33 86.00 93.67
0.30% 84.17 86.00 93.00
Variety I1

Control 80.67 80.67 80.67
0.10% 80.00 80.33 80.00
0.15% 79.33 79.67 80.00
0.20% 79.00 79.33 79.33
0.25% 79.00 78.33 79.33
0.30% 77.67 76.33 78.33
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DISCUSSION

Ever since the phenomenon of hybrid vigour has
been observed, necessary considerations have been bestowed
upon, for ibts exploitation in orop improvement progrzmmes.
It has thus become 2 fascinaling =5 well a8 an efficient
‘ool in plant breeding in recent yesrs. However, its
successful utilization in enhanced crop yleld depends on
the economics of hybrid seed production. Extensive
research works have been resorbed to since the last few
decades to isolate spontaneously ocourring male sterile
lines in nature which, if used, could wminiwmise the labour

in hybrid seed production.

Investigations have also been made, through treat-
ments with various chemicals to induce selective aboriion
of pollen graing., Posibive resulits were obtained by
various workers in the successful inducbion of pollem
gterility in different crop planis through gametocides
like Maleic hydrazide, 2, 4~-D and the like. This appears
to offer some promise in several orop plantbs which facl-~
litale the elimination of manual labour of emasculation
in hybrid seed production. It is especlally important

and useful in crops in which dzily manusl emasculation on
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a large scale is economically prohibibtive end mainlenznce

of naturally occurring sterile lines is exiremely difficuld.

Floral bilology

A flower clusber of brinjal consists of one 4o
meny flowers. The numbsr of such clusbers varies from
variety to variety. The mere number of flowers in brinjal
iz not necessarily an index of its productive ocapaeity.
Acoording %o Smith (1931), Pal and Singh (1934, 1946) snd
Krismamurthi snd Subrahmanian (19%56) in brinjal long
atyled amd nediwa sityled were productive while pseudeshord
sbyled =2nd shord styled were unproductive. Similar

rezults were obimined in the present investigation also.

Bumber of clusters and flowers

The resulbs presented in the Tables I and II show
a high reduction in the total number of clusters and
flowers produced by individuzl plant. Different concen-
trations of the chemicsl at gll silages hed deorcased the
number of clusiers smd flewers (Fig. 2 A%B). The maximum
reduction in the number of clusters and floweras were
noted in the fivst stage of spplicalion for the varviety I

and second sbage of application for the variedty Il. This



Pig. 2

Graph showing the toial number
of flowers per plant

A. Variety I - B. Veriety II

1. First stage of applioation
2. Second stage of application
3. Third stage of applioation
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was due o difference in flowering time of both varieties.
Variety 1I was late maturing than variety I. Almost zll
the plants in the variety 1 produced flower buds at the
tinme of the first spraying. Variety I1 did not develop
any flower buds at that time. At the time of second
spraying flower buds were produced by the wvariety II.

The size and shepe of the flowers were much affected
by the chemical treatments (Plates IV, V and VI). The
results are in agreement with the previous authors like
Pate and Duncan (1959) and Boocanegra et al (1960) who
obtained in cotton a reduction in size of flowers and
bolls with the chemicel treatment. The effect of the
concentration however varied with the age of the plant.
0ld plants required higher dosages for showing the same
effect which the lower concentrationa produce in plants
ireated at an early stoge of growth. There was found %o
exist an inhibitory action on the part of the chemicsl.
The inhibitory action was found to be determined by the
concentration of the chemicsl and its availability.

The inhibitory action was more in the young plants.
Pollen siudies

Pollen morphology. The shape of the pollen greins of

brinj=al is spherical and 2-6 colporate. It is in
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agreement with the ideas of Wodehouse (1935), Lang (1937)
and Zrdtman (1952) who otudied bhe pollen morphology of
Solancceae. The shape was affecled by the chemicel
(Plates VII end VIII). The mature pollen grains ab
dehiscence were defoimed in shspe, small, shrivelled and
empty and did nob bake sbain in acetbocarmine,
Confirmatory resulls were obtained by Chopra eb al (1960).
Thore was a gradual reduction in s.ze of pollien from low
concentralbion to higher concenbrations end a decrcase in
the elfect was found from eaxly siages {o the advonced
stages. The highost concenbration gave the maximum
reduction, This was due to the acbkioa of the chemiezl
in the achkively dividing cells. According to various
inveo tigators absoyption is faster in the young actively
growing leaves bthan in mabure leaves. As the plant grew
old the capacily of the plani to accumulate the chemical

was found to decreanse.

Pollen gterility. Anthers of the male sberile planbs were
conplebely oy parliszlly barven in some znd in o bthexs the
pollen was present but the anthers 4id not dehisce. Cent
percent sterility was oblained by Takon (1957), Pabte and
Duneen (1960), Santhanem (1960), Memdez (4960) =nd
Booanegra {1960).
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Acetocsrmine slbaining method revezled a marked
variztion in pollen vimbility im both varieties (Platles
VII and VIII). The vesults obbeined sve glmost similar
40 ‘those reported by Rolm and Haas (1958),

Anther dehiscence was affected in the flrst week
gflexr the treslment. =Hven in the case of lowest concen~
tration bthe pollen produced was foumd bo be defective as
deternined by their slainability. The lower concenbrations
0.1%, 0.15% and 0.2% produced fairly higher degyes of
glterility for two weeks Lfrom two weeks afbexr the treatment.
The higher concentrabions 0.25% and 0.3% were efficient
in complelely avyesbing pollen production for two weeks.

This i9 in line wivh bhe work of Moore (1959).

The percenbage of sterility was incressed for &
period and afler roazching the msximun of each concentration
for few days, depeading on bthe concenbrabtion =2nd the stazes
of gpplicabtion, bhere wus & gradusl decrease. The pollen
vigbility was normel afler fow weeks, This is similer to
the resulds obiained by inves ligabors like Hoore (1959)

snd Santhanam (1961).

Cent percent sberility was obbained during the

firat stage of applicatbion for variety I and second stbage
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of application for variety IL. In the later stages of
application only bthe higher concentrations (0.25% and
0.3%) gave cent pereenbt sterility, for one week snd two
weeks respectively. Confirmatory evidence to the above
conclusion had been reported by Eaton (1957), Moowe (1957),
Pederaon-(1959), Pabe snd Duncan (1960) and Santhensm
(1961).

The exact mechanism of the action of the chemical
is not known. Hilton (1958) showed that P.W.450 competed
with pantoate for bthe site on the enzyme which synthesise
panto thenate. According to Chopra gt gl (1960) the
chemieal is active during the reduction division of the

pollen mother cell to produce pollen grains.

Acecording to Osbapenko (1959) in acetocarmine
ataining teclnique all pollen grains which were completbely
or lese viable may tzke atainas. So it is not an accurate

teat,

Germination trials of pollen grains conducted in
artificial media revealed that a medium containing 15%
sucrose with 50 ppm. boric acid and one gram of agar is
mos bt sul table for bringal. Similer medium was used by
Iyengar (1938), Agerwel et al (1953), Johri end Vasil
(1955) ete.
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In the present studies it was found that 50 ppm.
boric acid can increase pollen germination. Bigher
concentrations reduced pollen germination and $ube
elongation. The result is in favour of the previous
investigators that boric aold when added to the basloe
medium ie capable of increamsing pollen germination.
Thompson and Batjer (1950) in difforent species of fruit
treee and Raghavan and Barush (1956) in arecanut obtained
resultas to show that boric moid enhances pollen germination.
Madheva Rac and Abdul Khader (1961) have also reported
that germination of pollen in sapota could be enhznced by
the addition of 100 ppm. borio aoid to the medium,

Presence of 1% agar along with suorose and boric
20id in the medium is found to incremse the percentage of
germination. Similar reporte were obtained from various
authors like Iyengar (1939), Johri and Vesil (1955),

But the treatment gave a higher percentage of
sterility in the nutrient medium (Plates IX snd X) and
(Pig. 3 A%B). The maximum sterility was obtained in the
case of plants treated with higher concentrations (0.25%
end 0.3%) and the sterility was decressed towards the low

level of concentration.



Fign 3

Graph showing the percentage of
gterility in cul ture medis

A. Variety I =~ B. Variety Il
1. First stage of application

2, Second stage of application

3. Third sbtage of applicabion
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Reduction in pollen tube growth also wag noted.
{Fig. 4 A4B). The length of pollen $ube was found to
decrease as the conceniration wes increased. The maximum
reduction in growth wes observed in plantes treated with
the higher concentrations. The firat stage of application
was more effective for the variety I and the second stage
of application for the variety Il due to difference in
flowering time.

The enzymes present in the pollen grains may control
the germination and elongation of pollen tube. The reduc-
tion in germination and tube elongation of treated pollen
graing mey be due to the inhibvition of those euxins by the
chemical. The inbhibitoxry acition of the chemical was
reported by Starnes and Hardley (1960). The young plants
were more susceptible ‘to the chemicel action. As the
plants grew old only higher concentrations (0.25% and
0,3%) were found to be effective. The extent of penetra-
tion of the chemioczl was mors during the early stage of
plant growth than the advgnced stage of growth.

Fruit set

The total number of fruits produced by the different
treatments was found to be less than the oontrol (Fig, 5 A%B)



Fig. 4

Graph showing the length of pollen tube in ”
A, Variety I - B, Variety II

1. Pirat stege of application
2. Second stage of applioation
3. Third stage of application
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Fig. 5

Graph showing the total numbexr of fruits per plant
A, Variety I - B. Variety II

1. Fivet stage of application
2. Second sbage of application

3. Third stage of application



OF FRUITS/ PLANT

NO.

an

SA

VARIETY 1

27,

26

25

»
1

g

&
[y

-
@
2

17+

12 . | | e

0 g 05 010 015 020 0286 030
TREATMENTS




NO OF FRUITS/ PLANT

VARIETY

-—

0 0 0B

T r T

010 015 020 025 030
TREATMENTS



53

In the treated plante the number of fruits were inversely

propertional to the increasing concentration.

Moere (1959), Pate and Duncan (1960) end Singh
and Sehgal (1961) obiained g reduction in yield which
wap dependent upon the concentration of the ohemiosl and
the stages of application. In ‘the present investigation
also compersble results were cobtained.

The reduction in fruit setting was found to be due
to the undehiscence of anthers and induced sterility of
pollen grains. Abscission of flower buds found at the
time of treatments was not uncommon during the present

investigation.

According to Chopra et al (1960) the chemical acts
at the reduction division process during miorosporogenesis.
The ohemical accunulates to a greater extent in the anthers
than in the ovules. The present investigation confirmed
the findings of above suthors.

The summary of the results precsented in the Table
XIII explains ‘that the treatments were not significantly
different. IThe percentage of fruit setting on crossing
wes little affected by the chemicel treatment. The
plants treated with higheet concentration 0.3% showed a
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slight reduction in £ruit setting. This reduction in
fruit setting on crossing probably due to ovule slexility.
Similar conclusions were made by investigators like Eaton
(1957), Moore (1959), Pate and Tuncan (1960) snd Singh
and Sehgel (1961). The lower concentrations gave
complete pollen sterility ooupled with complete ovule
fertility. Eaten (1957), Rubenbauer and Schultis (1960)
and Wit (1960) arrived st siamiler conclusions.

From the present result it sppears likely that
young planis weve move suscepbible to the effect of the
chemiogl. So in both the varieties the reduction in
fruit sesting wae notioed ot an early sitoge of applica-

tion,

The Tables XIV and XV reveal that the chemical
affected markedly the length and girth of fruits.
(Plates XI znd XII)., Such conclusions were obtained by
Moore (1959).

The effect of the chemical was found %o be
dependent upon the stages of applicstion and the concen-
trations of the chemicgl. The oxteni of reduction in
length end girth of fruits were more in the planle
treated at av early stage of application. According to
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Moore (1959) it may be due to the inhibition of the
ohemical and may be more at sn esrly ztage of growbh of

the plant end when treated with higher concentrations.

The results presonted in the Tables XVI and XVII
reveal lhat tne chemicel had no significant effect on
length and givth of crossed fruits. Among various
concen brations tried there was no signifiesnt difference.
Confirmatory evidence to the sbove conclusion had been
reported by Singh and Sehgal {1961). A sgligh’ reduction
in size of fruits on crossing was noted in the case of
planits treated with the highest concentration. This was
due to partial female sterility.

Trom the data presented in the table it appears
that the weight of selfed fruite was affected by the
chemicel treatment®. Uimilar resul ts were obtzined from
the work confucted by Moore (1959) =nd Pate and Duncan
(1960) in the boll wcight of cotton.

The effectiveness of the shemiezl in reducing the
weight of selfed fruits was found to vary with the concen-~
tration of the chemical and the stiage of spplicetion.
Older plants required higher doses as compared o the

younger nlants,.
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The results presented in the Table XIX are in
sgreement with the findings of Singh and Sehgel (1961)
who obtained a reduction in boll weight in cotton with
the higher concentratbions indicating female sterility.
The lower concentrations showed a selective action

towarde male phese.

Seced sterility

The percentage of germination of seeds in selfed
fruits revealed that the chemical had brought about
marked differences in germination. Comparable results
were obtained by Bocanegra et sl {1960) in cotton. It
was found that young plants were more affected by the
chemioal. Old plents required higher dosages for showing
the seme effect which the lower concentration produced in
the plants treated at an early stage of growth. The
naximm reduction in germination percentsge was showed by
the highest ooncentration in both the varietlies.

The data prosented in the Table XXI shows that
there was no merked differences in bthe germination per-
centage of seeds in the crossed fruits. A slight
reduction was obtained in the plants treated with highest
concentration (0.3%).
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SUMMARY AND CONCLUSIONS

Experiments were conducted at the Agricul-tural
College and Research Institute, Vellayani during the year
1964~65 to atudy the effect of a chemical gzmetocide
F.W. 450 on certain azspects of flowering, pollination and
fruitbt set in bringal.

The chemiczal was gpplied in five conecentrations
viz., 0.1%, 0.15%, 0.2%, 0.25% and 0.3% at bthree steges.
The first spraying was given when the first flower was
undergoing anthesis. Subsequent sprayings were given at

an intexrvol of 15 days in between two Sprayings.

In brinjal two types of flowers were found
(1) productive flowers with long or medium styles and
(2) unproductive flowers with pseudoshort or short styles.
The chemiocal was found Yo decrease the size and number

of clusters and flowers.

The sberility of the itreated planis was determined

by pollen studies and by artificisl pollination.

Pollen studies were conducted by sbaining methods

and by germination of pollen grains in aritificigl media.
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Frequent observations in both the varieties revealed
complete absence of dehizcent anthers in the treated plants.
Such plants showed cent percent sterility. The pollen of
male sterile plants were small, shrivelled =und empty and
did not take stain in acetocarmine., Pollen ferbility
counts at weekly intervals revealed that there was a
gredusl reversion to the fertile condition., Complete
sterility lasted for a period of upbo two weeks, beginning
From two weeks after ihe i{reatment.

Cermination studies of treated pollen in 1% ager
medium 2lao revegled ‘lhet there was a marked difference
in gemmination of pollen grains and pollen tube growhh.
The percentage of stberility was higher in the culture
media then that obtained from the sbaining method. The
effect of the chemical was more in the early stage of
growth ‘than in later stages.

There was a marked reduction in +the percentage
of fruit setting on selfing., A reduchtion in fruit setting
was oblained with the increase in the concentration.
The effecl of the chemical was found to decresse as the

o bages advanced.
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The size snd weight of the selfed fruits wers also
foumd do deorsase as ihe concentration increased. The
effect was much prouounced in the early stage of zppli-
cation. The maximum reduction in size smd weight of
fruits was shown by bhe plsnls sresbed with higher

concentrations (0.25% end 0.3%).

Yale sterility of drcabed plants was further
evaluated by applying normzl pollen from contrel 4o ‘the
chemically emzsculated flowers. The fruit sebting on
orossing was normal in almosd all cases. A slight
reduction in fruit sebbing was obteined in the case of

plents breated with the highest concentration {0.3%).

The size snd welght of the crossed fruits glso
were found to be unaffected by the chemical. In cases
where g 8light reduction in size and weight was found,
it was interpreted a8 due to female sterility. The lower

concen brations proved as a selective male gametooide.

The germinabtion percentage of seeds ir selfed
fruits showed & marked reduction in germination, while
the percentage of germination in crossed sceds was found
ko be unaffected by the treatment.
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It has been proved that all the concentrations
of the chpmical gemetooide F.W.450 applied at the dlooming
period produced cent percent sierility. DBut the highest
concenbration (0.3%) cezused female sterilibty which thus
put uwp & Limitation o the use of higher concenirations.
The present investigabion thus envisages a meticulous
standardiEation of 1he c¢oncenlrations of the gmmetocide
with the time of applicabion, which would definitely

produce couplebe male sbterility in bringal.

As| has beoen mentioned sarlier, male saterility gets e
rid of mechanical emsscwlation for large scsle hybrid

seed production. Thus the results obtained in the

present s'tndies are of greatl importance im the field of
Agricul bure.
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