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INTRODUCTION



INTROVUCTION

One of the most irvoctent precticad epplications of
Gonetics in crop dmprovement programre is the exploftuiion of iyleid
vigour oz Hoterozio. Male steriiity io a3 dovice wocsiving incroasing
aitention, a9 on ald to the produetion of large amunt of hybrid oo 46,
for raioing hybrdd vericties on o commercisl secle. Isolabtion of rele
otcrile linos ond thedr lerge ceale use for production of hyb 4R cowds
in wsize heve ingpirec whe raster minds of plint bracders 1o on
exbonsive scorch $0 ioolate gpontancously ocourring male clerile inmcs

in ohhor crops.

The spontencous occurramce of mele storile linos ic o facter
beyond muman controle HBoxee a sosreh fov & mwens of arvificiel
Indvetion of male steriliiy was gecossitaied Tor e more axb.nudve
utilizabion of thia pheromonon an breeding programeoss Investicntdon on
the poowibilibios of using chemicol gamotociden, which eid in clitdnating
tho momunl lebour of omaseuletion, oo well ag cosplote dopondomen on
gpontancous nale sterdle iines is o rovolubionary change in th., P0th
contury cherdenl studlos. A 'pamotoolde' As a substsnoe which kiils
gmetos and mekee convrslled pollinasion sasler. IF with tho ~id of such
cametorideos chenical cmasculation can be suceossfully practise’y 1% can
augm.nt the prograne of bybrid se.d vrofuction in erops leclhing Frritable
nodo gterality. Only tho chemicels which show selcetive aole olorility

con be used as @ garmetocido. The chemlcale which had beon triod es



gemetocsdes ave soddum, 2,5-3ichloroisobutyrate (PyW-450),
1,2-84011070 3,6=Fyridazinedsone (Malelc bydrazide or ¥E) DI04, THA cto.

¢hildos 15 en importent vegotable cmd condimcnt orepy
especially in southern ‘regiona of Indta. Its adaptability, the case
with which 4% cen be caltivated, and its economic importanto in every |
day humen diety meke ‘IM en mtem vegotable crop in our statos If
Bybrid vigour can be explotted in thie orop for yicld anl qulity, axd
" hybzid secd cen bo produced on e large seal#, it will be a boon o the
cultivatorse |

Hybrd@ vigour has becn reporied in chillies for holchty
* mugber of brasches and tho mmber and welght of frults por plant
(Destipandey 1933 and Pal, 1045)s Dut the easll and tender matuve of
the hermaphrodite fiowers ;-cmaer e process of ezasculation cootly and
laboriouse Any kind of male sterdlity con eliminato this kiod of
cumborsoms works and csm faeintaéé the teohnique of orosclngy %o ke
the raximm utilization of hybrdd vigour or hotercoiss o

In chillles, heritsble male sterility h&w 0% ot beon
roporicds Hence an ezpeﬂmm for inducing mele sterdlity by folisr
applicetion of chemicel gametooides, Fourd50 (Soddumy 243+ |
' aiemﬁmmmmte) and Malele hyﬂméide (1p2~25chloxo 346w
Pyridazine dione) wes undertakene Thip invostigation appcars 20 be e
firet of iio kind in this orops snd tho practical éppu@am of 4% w
aid cultivators for reising hybrid vsrieties on o commereial pcodos
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BEVIEW OF LITERATURR

T Chemical induotion of mate otexility

Chemical induction of male oterility, s recent
devolopmsnt in the application of chomicsls in Agriculiural
prasticen, has bocoma one of the btwanches of plant breeding
prograxmes., This is o xmore vecent development in India and
only a few workn have been reported. The first meport was from
Sujarab Agricultural Dopertzent in 1960, uait/vg the chemical
gonatooide, FyW-450 on cotton. The some experimont was also
conducted by the Indian Cotton Coxmittoe, Bombay. Theze experimsnts
showed that the chonmical can e ubilized for the inductivn of male
sterility end for the production of hybrid seods in cottons The
chenicel emssculation is e valuable tool in tho production of
hybrid seeds on o mags acsle at low costs. Some of the chenicels
used for the induction of male eterility and their application in

orop plants exre roviewed,

(a) Scdium 2,35-dichloro isotutymete (P, Wes50)

5y ¥=450, is a asslective cherical gumetocide which
inhibite ths normal development of ganmetes. This chemical induces
functionel male eteri)ity in crop plants without adversely effecting
female fartility.



The chemionl is wotor soluble and 100 per cent activo.
It can be spplied =0 foliar sprays and is easily ebgorbed by planis.
The trenslocation of the chemical has haen reported to bo greater
towarde apical meristems, especislly to flowers and flower buds {Ehom
cnd Hase Company, 1960)s Studies with C'% 1abelled F,u=450 by Hitton
(1958) ohowed that this chemical socumulates 10 o greater aextent in
thae anthars than ovules. The foliar chavactoristics, like pubeccevice,
thicimeas of cuticle, growth condition wd emvirommental faotore,
ave considered to be the foctors which govern the sboorption and
translocation of FyW=450.

The exect mechaniom of action of the chemical for
indueing male sterilily hes not yot been revesled convincingly. But the
spray timing in most of the crops indicatos that the action ef the
chamical ia in soms way concermed with the reduction divialon process
during male gampetogenesis. Hitton (1958) gives a biochemical
explanation for the effect of thia chemicol, His exporimental stuilles
on coticn showed that Pyi=450 is conpotent with panioate, an emsyme
which oynthesises pantotbenate, the ebeence of which cauces sterility
in plante. i states that the chemical acoumvlates to & greator
extent in the anthers than in the ovules.

Diaotyledonous piants show greater response 0 FyW=450

thon the wonocotyledonous plents (Fhom snd Hess Compeny, 1960).



gotton

Cotton is tho first and best studied cwop for infucing
nale sterility and for the production of hybrid seed with chemieal
onasouletions, The firat yeport on the chemical induction of male
starility using F,%-450 was made by Faton Frank (1957) on cotton.
According to hin flowering was dolayed in all the treatments. 7The
plants failed to produce pollen grains whon they were sgrayed with
1.2 par cont solution of F,¥W=4503 but whon hand pollinatsd with pollen
from control plants, normal beolls with vicble meods doveloped,

Xoyer ot als (1956) reperted that plants cprayed with
FyW=450 produced s negatively significant inoresse of growith over the
ohacks owing 40 the derth of the apical msristen.

Bocanegre. et al. (1958) stato thst, after treating the
ootton, variely Tanguis, with 1.0 per cent scluticn, a veducticn in
size of tha flowers, and capaules and in ithe nmumber of viable sesds
wan oboarved. Four (0 oix wesks aftcy the treaiment 90 « 100 per cont
of the flowers contalned o high proportiong of sierile pollen, Iuring
the third and fourth weeks some degree of female sterility waa eiso
obgerved. MHitton (1958) and Roux and Chirinlan {1659) studied the
effeot of the chemionl on cotton and peporzed that the chemical
inhibited tha.ansymatic synthesis of pentothemsle and accumlated to
a greater extent in the anthe::ﬂa than in the svules. Investigations
of Pate amd Tuncan (1960) on cotton reveclsd that all the concentrations
uzed in their studies showed male end female aterality except 0,20
per cent which gave & selective sterility for mele gunates.



T ~
f(:'“\l v E’EAf'(,’,y

PR 2o\
P\
{/§

I~  VELLAYAN 7\ 8
) NV
9(7 ~~ 3\/

7
0y S eRAR ¥

3

Santhanam gt gle (1961) conducted en experiment at
PIRRCOH, Coimbatore io study the effect of Fy¥W-450 on cotton. The
initiel spraying was given eight weeks after cowing end subasgquent
sprayings on weskly intervals following the imitisl spray.
Disregarding some phytotoxio effacts &t high concentrations (0.25
ond 0430 per cond) they obtained cent per cent male sterility for &
long timey especially in plante sprayed with higher concentvations.
Fenale sterility wos examined by cvossing with polien from ses island
cotton, without emesenlation. Seed sterility was ueusl as in the

controle

Singh (1964) reported that this chemieal is very toxic
to cotion csusing eoute burning of leaves and shoot spicss and
zefuction in ﬂ}owé: size of flowers. He &lso reported successful
induction of male sterility in cotton by the use of Fy¥=450.

Tonato

To study the effact of Py¥-450 on tomato Moore (1959)
conduoted triele under Green house and field conditicnse Creen housge
studies on 146 varieties showed complete male sterility for 10 - 13 days
without cousing fomale sterility at concentrations of 0,073 and

(¢ 1 par cants

Teld trisls wore conducted on 11 early varieties with
four conoentrations {0.075, 0,15, 0.3 and 0.6 per cent) heving three
intervals eache The lower comcentration (0.075) did not show eny

kind of pollen mberilitye There wes an incrssse in the percentage



of pollan sterility as the concentrations of tho chanical increzsed.
The concontration, 0.15 per cent gave a high percentage of sterility
for 13 doys with & slight reduction in female eterility. The high
concentrations O3 2nd 0.6 per cent alwost provented fruit set, when
solfed. The third concentration (0.3 peor cent) gave complets mole
aterility for about 12 days beginning from 12 daye after treaiment

and female faeriility was alse satisfactory. The highest concentration, O.
per csnty gave compleio male sterility for 19 days bsginning from

12 days efter trestmant. Pollen production was noxmel after 37 deys of
applicatacne Frults did not set when normol pollen weo applied

batween 15 and 22 doys after treatment to the flowers of plantg

troated with 0.6 por cent comcentrations This wos taken to indicate
famale stexrility. Fomale fartility was again normal after 37 fays of
troatments

Balakrichnon (1963) studicd the effect of FyW=450
on tomato. Three varietion with three concentrationg {0415, 0.3 and
046 por cent) were tried. Spreying wes done when flowars of the
fivet truse were undergoing enthesise Cent por cent atezrility was
noted in all concentrations with certain phytotexie effects. Ovule

fortility was noymal as in tho control.

Zaternelon

Henz and Mohr (1959) tested the sffact of Pyi=450 on
watermelone The initiel opraying was done as the firet pisitillate
blossoms appesred and spréying was repeated after six days. Here



the ohenical prevented the opeming of the meture staminate Muds. The
affect of FyW~450 in preventing the opening of staminate buds appeared
to be localised in the tip of the buds Pinching of the tip permittad
the irmediste unfarling of petals. Anthers dehisced with production
of apparently normal pollen inside the mature unopened staminail buds.
¥o deleterious offects upon female fertility wore associnted with

the appiication of PyW=450,

Boswall (1960) conducted the same experiment on watermelon
variety Charleslon gray, with concontvations of 0.12, 046, 2.0 cnd
245 per cents 411 these concentrations caused phytotoxicity with mele

flowars baing prevented from opehing for a period of 7 ~ 10 days.

Beeb »oot ond Clovers

Veslag Landbouwkunding Onderzoek (1954) applied F,W-450
on beets, He reported & mederate to e high level of male sterility
induced by this chemical without any adverse effeot on the female
fertility on beets.

Wt (1960) reported an effective treatment of ¥,W=450
in red clovers, white clovers and best spacies with an agussus solution
ghortly before blooming. He statsd that a moderate to & high degres of
male sterility was obtained without adversely affecting the vegetative
growth or floweringe To detect the percentage of ovule fertility he
made controlled crosses with pollen of untreated plants and concluded
that the ovules of clover varieties were little affected tham in beet

opecied.



Hubenbauer and Schattis (1960) applied Iy¥-450 on wugar
baots with varying concenleations. The normel Truit cebbing ie a
conbrol plent was 79.% per cont while in #reated plants a much roduced
pareontege of frenit petiing wos noteds In pleats brested with 5 por cent
solution the reduction In fertility was $0 30.5 por cond and it resched
up %0 6 por cenl when the same concentwaiion wag spplied swice 5o the
plant, The highest cuncentration caused @ corinin amownt of damega

% the planta.

Tudiey (1960) aomducted an experivent %o stuly the
effeot of FpRe450C on super beets, under groen house and field condisions
end recorded that the timaly applicetion of the chemicol delayed pollen
shedding without edversely offecting seed yleld or oubsaquent gonevstion.
The seme expevinent on ihe cane crop was conducted by Butter I'oos in
1960 He sorayed twice with 0s33 por cent and go’ 8 high vercontage of

polien oberility.

alfelfe

Paderson (1959} atudied the effect of T,"%=450 on £lfelfa
with egoncantrobions of 0.5 &ud 1.0 per cent. There was o adverse
affeot of this chemical at the ebove concentraticons on the vegetative
srewth of ithe plent and the trested flowers, when self pellinnted
showed e reduciion in pads per racere, and aeede por pad, His
exporinentsl dats indicate thad danage hed ogoured to he female oa
well 85 o the nale garctep. He &leo rovortsd sn increassd floworing

in 7U-450 trestol plante. Woderate leal burn ocgureced ot 0.5 per cent
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| end severe damage at 1.0 par cente

¥iller am’i Hi%le (1953) in th@i:: axperimnt on
elfalle with P, -450 xapm:tad that the ehemical ‘caused burning or
shoot opices emd lwf margine, e!ﬂomaia of leaves and drying of

\\

" young f£lower buda; 'but ‘they have failed to g@t eignif‘icant

induction of sterility. L
X\\l -

‘(\

To gvaluate the effeot of F,H-&SO on ear}.ineas,

Gra Bﬂ ] ' ' H |

yield and frult q,ua.lity on g:-apos a ex@ermentrwm mﬁg&eteﬁ at
ToAuReXs, New Dolhi (1961)s It revealed that cuas paa;: cent PyWed50
induced & high degrec of pollen sterilitys b . i\~

Tyer and Randhawa (1565) studied %o égmet of F,W=450
on four varisties of grapes. They reported tmqan ﬁh@ trentnents

 caused various typen of leaf stmormalities and ﬁ}:e éeg:;at{pf danage

" was depended on the concentration of the @h@v&@aﬂr ";jf f «'v The extent

of polien aterility that could be induced was rqmm.f \ﬁdﬂl\be dependent
on (1) the atage of develoymmt of the panicle 9{% ﬂ?}ici:\\‘fasmaya were
given (2) concentrstion of the chemical (3): nmabq:rz qk\ émmcmmn and
(4) the veriety used for the study. Two ayplieation&s\wem wmd 1o be
effsctive in the induction of cosplete pollen Bte:&'iliﬁ F,&gf-ﬁo

\X
(0o par cseni:) at an early stage of the aevalepmez’gt of'’ *‘%%& pﬁniale
{avous 15 days aftber ameraenoe) indueed cnmpleta mllen a%garl‘ﬁ%g
In all the treatments the germination of the seeda a‘btaimﬁxwas 1m.&sa‘ail.
‘iemce they zeported that this ma‘o}wd czm be useﬁ z’git&h mfi)& :3.32z Km{rgm

geale mye hyhridiaation. ‘ ; \x v \.\

,)\ N
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Soybeans

Starness and Hedley (1962) reported that in soybean
FyW=450 induced male etexrility by the non-dehiscence of anthers and
caused pollen abortion. Theoy sproyed agueous solution of the
chenical, theee weeks after plenting on foux varieties of soybean.
They stated that godium, alphe, beta-dichloroisobutyrate sppesred
to have become more effective aa a gametocide by virtue of iis
Interference with anther dehiscence rather than as @ result of csusing

pollen sbortion. They failed to get complete pollen aterility.

Boconegra gt al. (1958) stated that the French bean,
Canario sprayed during flowering with 1.5 per cent solution of Fy¥=450
resulted in 80 per cent sterility of the pollen grains a fortnight after
treatment whereas the plants treated with 0.5 and 1,0 per cent solution
hed normel or nesrly normal polien. There was general reduction in
vigour in all the three treatments and the pod set was lowest in plants

receiving maximm concentration.

Bhindi

Near (1964) conducted an experiment to study the effect
of Fy¥-450 on bhindi using the concontraticns of 041, 0+15, 0.20, 0.25
end 0450 per cent. The chemical was applied at three stages of the plant
growth vize, 30th, 37th and 44th day after planting. A high pexcentege
of sterility was induced in 2ll concentrations at a1l sisges of application.
Incresce in sterility was obtained by an increase in concentration. The
maxioum sterility was obiained in plants treated with 0.2% and 0,30 per cent



at the first otoge of application, The higher concentraticns showed a
reduction in fruit setting,

Brinjel
Loolamma (1965) corried out an experiment o induce
asle storility in brinjal with Fy%=450s The chemicel wag appliad at
three stages of plant growth and it wes found to decrsase the nize
end number of clusters of flowers. She raported the completo absence
of dehiscent enthers in the treated plants. Such plants showed cent
por cont sterility. This complete sterility lasted f.'m\' & period of two
wseks, beginning from two wecks after the treatuent. There wae &
morked reduction in the percentege of fruit settivg on melfing. A
reduotion in fruit setting was obtained with the incresse in the
eoncentration. The sime and woight of the selfed frults wore also
found o decweape as the concentration increzsed. The fruit setting
on erogsing was normal in almest all cesese The size and wolght of the
eropsed fruits were found to be unaffected by the chemicol. The asede
from salfed £ruits showed & marke? reduction in germinatiorn while the
seads from oroused fruits ware found unaffectald.

Husbmelon
Bripendra st al, (1965) recommended & multi direction
folier spray of agquecus Fy¥=450 for the induction of male storility in
this crops The plento were severely danaged in the ease of high
concentraticna and more number of sprayingse A concentraticn of

6e3 por cont s second eproy showed the funciionsl male sterility,



while 0.4 per cant concentration with two sprays showed the desired
rasults by inducing pollen sterility. Concentrations of Fy¥=450
higher than 0.4 per cent produced delstorious effecta.

Cajanme cajan

Keul and Singh (1967) conductef on experiment to study
the effect of FyW-450 on QOajanus eajan using the concentrations 0.5,
1.0 and 1.5 pex cents All the above concentretiona proved rather
injurious for the general growth of the plant. The treuted plants
flomered later than the controle A1l the treatuants cnussd a slight
redugtion on gize of flowera. Instances of fallure of enthsy
dehisconce wore £1go noticedls A1l the trestments c¢nused complete
polian sterility. Duration of complate poiien sterility renged from
15 to 25 Gays dapending upon the concantration and the number of sprays.
After the period of complete male sterility, funetionel mele sterility
ranged from five to nine days. A eignificant decresse in the yield pex
plant in a1l the treaiments was also noticed. They concluded that,
out of the differcnt effactive treaiments, 1.0 per cent solutiocn
applied bofore the btud initiation stege was the best treatment as for
an the totscl yleld of the plant and its components were concerned.

Hoize

Paisz fobles (1959), with a view to stendexdising
sultable tectniques for inducing male sterility, tried P,¥-450 on
waizes At Q.1 $0 1.5 por cent concentrations white apota appesred
on the leovase At 2.5 %o 340 per cent growth ceased, tessels and
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esrs showed abnormal development and polien aterility was about
20 o 30 per cent and at 4 per cent and above all planis died.

Camarcn and Baton {1959) reported non~debiscent
anthars in treated plants. This non-dehlccence of anther was not
& miform featurc of the anthezs of all the treeted plents. Howovor
they reported successful inducticn of mele aterility in this crop.

sheat

Chopra gt ale (1960) tried the chemical P,We4SO
on wheat at I.A.R.I. But they failed to got any positive rosult.
Wheat plants were sprayed once oy twlce with 0.23, 0u5, 0.75 and
1.0 per coent sgusous solutions of FyW-450. Plante aproyed with
lower ooncentrations were ptuntod and grass like in appearanco.
Thoss plants whioh gurvived ghowsd a delay in flowering, small
enchoads with shorter awns and tougher glumes and with normal pollen
graing.

Rys
Wt (1960) feiled to got any rescponae of FyWe450 for

vogetative growth, flowering ox even inducing male sterility in ryee

(b) 4,2-84hydropyridenine 346 dione {MNaleic hydraride or HH)

1,2-8ivydropyridazine 3,6 dione (Maleic hydrazide or MH)
is a hot walex goluble salé and contains 40 per oent of active ¥He It
390 mn antiauxin end a growth inhibitore MH is o weed controller and
an anti-mitotioc agent. NH was introduced in the year 1949 by tha United
States Rubbor Company as & plant gpowth regulator (Narsyana Swami 1960).
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Several studies were conductod by varicus workszs on the
effect of this chemical on geoncmically important orops. Verying kinds,
of growth inhibition, defornities in vegetative characters, reduction
in fruit setting end in ceritein cages an inhibition of pollen production
have basn reporteds This review is on the effect of ¥H on plants with
apeciel roferenee to the induction of pollen sterility.

¥H is & eynthetic compound which is frequently found to
affoct growth in a dlrection opponite to that of 2,4-D and to cause
rotordation and inhinition of esll division (Koser and Thompson, 1952)e
It proved rove toxic to grasses than to broad leaved species (Currier
end Crafts, 1950} Few cases wera roportcd where this substance was

oumsidsred 29 a growth promotor (Pilet, 1956).

Maleie hydrazide is a unlque growth regulent (Schoene
and Hoffman, 1949) and a growth inhibitor (Naylor and Davis, 1950).
Naylor (1950) studied the effest of M on flowering of tobacco, maive
and cockleburs Ceréain cucurbits snd corn showed male stewility at
concentrations 0.025 = 0.50 per cents In corn foliar sproys of the
above concentrations, induced & high percentage of pollan stoxility,
Crowth inhibition by ME was described by Cuxrier eb al. (1950).
Delay in flowering by treating the plants with MH was reporied by
Tevid (1950) in Pristol black raspberriem and Josephaonm (4951) in corn.
Induction of partial male sterility in hybwid corn by the use of WH
wes clso reported by Warren and Dismock (1954). However Naylor {1950)
and Naylor and Davis (1950) revorted complete mele sterdlity in maire.



Podjskov (1966) xeported that MH in certain cases induced 100 par cent
male sterility in maizs. The noot effective treatments ware 0,05 to
15 pex cant golution appiied at the time of metomis in the
sxohosporial cells of the stemen. Femele sterility of %0 « 50 per cent
wis however, infduced at the same time,

Rebas (1952) and Chopra et gl. (1960) reported complote
male eterility in tomato by the folier application of M. Rehm (1952)
raported the period of complete pollen sterility to be of 10 to 14 deye.
Likewiss Chopra ot gl. (1960) observed oomplete pollen sterility to
last for only aeven deys. But Wit (1960) found complote male sterility
for the full blooming poricd in red clovers.

In Chrygenthimus Beach and Leopold (1953) raported
growth Iphibition by the spplication of ¥H.

The use of MH ag & chemical to reduce seed setting in
woeds wap roported by Miller eb sl. (1955). IFruit setting wes considersbly
roduced at concentrations of 4000 and 6000 ppme Williamsen (1958)
reported total deduetion of fruit eetting in wheat and wyss Robext (1959)
studied the effsct of UH on gaint paulis and reportsd that the chemical
inhibiited pollen germination and ehowed & high degree of polien
sterility.

Wittwor (1959) generalised the effect of ¥H by comparing
it with growth promoting subetances and steted that MM produced effects
opporite to theme induced by growth prowoting substances, such as IAA
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and NAA. He veported thab this chemics) when sprayed during the
late reproduotive stage delsyed the floweking in tobscoo, corn,
lettucs and cookleburs According 4o him “the chemical offers promlse
a3 8 means of 'chenically defiowering' the mele inflorescences in the
cozmerelal production of hybrid seeda".

Ora Smith (1959) studied the effect of MH on vegetative
growth and pollen production of vsrious crops like corm, turkish
tobacco, lettuce otcs Ha noticed all kinds of sbnormalities in
vegetative growth of the plant and veported that the conecentration
and time of application are important factoras for its astion. Turkish
tobacce plants sprayed with M during the in{tiation of flower dus at
concantrations of O«4 and .8 per cent stopped all elongation, killed
the flower buds and prevented exillary bud development. The sams
vesult wos aleo noticed in lettuce when epplied to young head lettuce
rloenta.

Maini and Sandbu (1959) conducted en experiment to
study the percentogo of saed set on Fruga sativa by treating it with
some gyowth substances. All the chomicals were sprayed 2s egueocus
sdlutions at flower bud stage. They showed that higher concentration
of NE soted ao an anti-auxin and inbterfered more with pollinastion than
with pod set.

\
Roux and Chirinian (1959) studied chemicel induction
of nale sterility with ¥ sprays in cottone. Their experimenial results
showed that mele eterility could be induced in cotton by spreying with
an agueovs aclution of MH - 30 at the stage of micro-sporogenesice.
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Incrzase in the nuxber of sscondary branches by the
applicetion of MUl was cbrerved in cotton by Currler ot al. {1550}
and Singh (1964). Reduotion in flower size and induction of partial
sterility wore alse voported by Singh (loo cit)s Meyer et sl.{1958)
reported complete pollen sterility in cotton by the application of X,

Singh et 81.{1960) studied the varietal variaticn on
the effeut of WH and other chemicals on Loquet (Erniobotrys japonica).
The varieties studied wero improved golden yellow snd pale ysllow,
They got a signifiocant variation on the ef“ect of the chemiesls on
thase two varieticss Tho trested plants showed & veduotion in feuit

sizae

Jautari end Ayodhys Pragad (1959) studied the effect of
¥ on growth and yield of brinjal. They oprayed the plsnts with 200,
400 and 80C ppm of ¥H. A1l these concentrations produced mavked
changes in the vegetative growth and yield of brinjal. The avarage
nunber of branchgs under different frectments was materially affeoteds
Tio highest concentration produced the minimum mumbsr of branches per
plant, while the lowest concontration (200 ppm) gave the maximm snd
signifiocantly highsot muurber of bhranches per plante Tho resulis
indicate that the higheet concentrations (400 and 800 ppm) showed
deleterious effect ovn the growth of the planta. Higher concentravions
were found responsaible for delaying the flower bud formation, reducing
the percontage of fruit aot and causing delayed matvrity of frults. The
mmber of frults yer plant woo leest wnder 500 ppm followsd by 400 ppm.
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90 = 100 per cant lasting for § - 12 days in two varisties of bteinial
by epraying the whole plants with MH.

Chopra gt sl (1960) studied the effect of verious
chepicals on wheat, and cnion. MH at concentrotions 50, 100, 250 and
5C0 ppm on wheat and 10, 50, 100 and 250 ppm on cnicn were studieds In
wheat the initial spraying waes done on 37 day - 0ld plants and subseguent
spraye on 13 doys intervale before the emergence of fleg leaf (3 asts)
and a fourth set at the time of flag leaf cmergence. Follen sterility
dats showed @ high percentage of mterility at 250 ppm and 500 ppa.,
abortion of anthers at 250 ppm at two or more times and 500 ppm omce
or twice at the time of flag leaf emorgence.

Injection of 100 ppm on onion caused a synapsis and
desynapais and 250 ppm produced a very high degras of eiickiness at
mierosporogenesis. Hore pollen storility was found ¢o be cent per cent.

Choudtury and Pamphal (1960) studied the effect of Wi on
Cow pos (vigne sinensis)e Flonts were sprayed just befors £lower

initiation with six concentrations (50, 100, 200, 400, 600, and 800 ppm)
of &, inorder to intorrupt or destroy the apical dominance and forcs

up the number of latersl shoots. The apical dominsnce was interrupted
with all concentraticns. MH (S0C ppm) completely destroyed the apical
doeminanco, whereas with other concentrations the terminel growth was
resumed after a temporsry interruption. MR spreys (50, 100 and 200 ppm)
significantly incressed the yield of pod per plant. Higher concentrations



proved toxic and reduced the yield of pod. Uaturity of the pods
was delaye& by obout 2 weeks There was no significant effect of .
the epraye on the size or viability of the ceels

Fuzar (1963) rethe’{i’ &n inerese in the mmber of
secondaxy bravches in sesamim by the epplication of ¥, He alse
reported a reduction in size of fiower and & partisl male sterility

. in sesanun.

, Fair (1964) studfed the effect of MH on bhindd with
concentrations of 200, 400, 600, 800 and 1000 gpm Marked suppressiocn
of plant growth along with deformities sud mAlformation of leaves
wers cbaerved in the Mgﬁast aoncentration of M (1000 ppum)s Delayed
flowaring and reﬁméwa in the fltwer méauetiﬁn wore observed in
highax concentrasicns. He f2iled to gob cent per cont pollen
sterility. Length of fruits and mumber of ceeds por frult wore
" algo raiiuoaa by all the %reatments;

Iyer and Randhewa (1?65)' conducted an experiment to
aﬁiﬁ;f the effect of ME on grapes, They chose three concentrations
of M (250, 500 and 750 ppm)e ALl the treatments caused varicus
types of leaf mmlmieé- vesulting from the injury dus o the
gpray of the chenicals, The dogree of damage depended on the
concentrations of the ohemical HB(;K%. . Two applications of ¥¥ (500 ppm)
at an esrly stapgs of the develepé‘enﬁ ?f' the panicle induced completa
pollen atorilitye MH 500 pphe, whieﬁ induced complete pollen

‘sterility gave the best reductidn in fruld and seed sate
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Kaul and Singh (1967) conducted an experiment on the
effect of MH on Cajanus cajan using the concentration of 0.1, 0.5 and
1.0% » Burning of the leaf and shoot apices was noticed. All the
treatments showed a significant decrease in plant height, 4 significant
increase was obsexrved in the rmmber of branches and flowers. The size
of the flowers was reduced in all the treatments. But they failed to
get complete male sterility. All the treatments caused a significant
decrease in the number of fruils per plant, number of seeds per fruit

and botel yield of grains per plant.

(¢) Other chemzcals

244~Dlohlorophencxy acetic acid (2,4-D), Trilode Beneoic
acid (TIBA), Gibberellic acid (G4), M.C.P.Bsy Bthoxy caffeing, Uracil,
Thymine, Wuelic acid, NAA, Coumarine etce have also been tried for

inducing mele sterility.

Ehrenberg et ale (1956) studied the effect of Ethoxy
caffeine for induecing mutation and sterility in barley. These studies
revealed that tre chemical induced sterilities which corresponded %o the
effect of x~rays at 6000 r. Srivastava (1958) while spraying ¥.C.P.B.
at pre-flowering stzge with 1000, 2500 and 5000 ppm on rice (variety

timans') noticed a hish percentage of sterility and decmease in yield.

Nelson and Rosemsn (1958) twied the possabilities of
chemical induction of male sterility in maize by means of GA af

concentrations of 500 and 1000 ppm. Foliar sprayang of the above



coneentrations when the inflorescence waa 1" in length showed sterile
or partislly storile tassels. Yermanos and Enowles (1960) produced
male sterile, eaf flower plants with a foliar apray of GA at 100 ppm
in all the five varieties used.

Robert ot al. (1961) reported 2,4=D as a pollenicide
on grepes Dipping the flowering clusters in solutions of 2,4~D
inoreased the number of ceedwless berries. Thie was supposed to bo
due to the injurions effect of 2,4=D to pollen germination or in otherwards
due to its eotion as & pollenicide.

Chopra ot al. (1961) studied the effoct of Urmeil,
Thymine, Yesst mucleui ecid and TIBA on tomato and the above chemiosls
and sodiun nucleate on onion. Agueous foller spraying wes done about
& waek prior to tho opeaing of the firat flowers All the chexicals
foiled to produce any kind of male eterility in tomatves, Dhilo in
the cose of onion cendt per cent pollen sterility was noted in plants
sprayed with TIDA at 10 to 100 prm, Ko~nucleate at 4 per cent and
“hymine and Uraoil at 250 and S00 ppm respeciivelys

Choudhury and George (1964) obtained pollen eterility
of 900 = 1007 laating for 5 - 12 days in two variobies of brinjal by
spraying the whole plant with NAA and 2.4-D. Spraying with 2,4«D at
concentrations higher than 10 ppme caused elengation, curling and
cracking of tendar pards of stems. RAA induced the conversion of
stamens into mindature pietile, indicating some hormonal aection in
sex doteorninations



Tyer end Rendhawa (1965) also etudled the effect of
TIBA on grape. - Twe spraye of TIBA (400 mé) at an esrly stoge of
the developnent of the panicle (sbout 15 days after cmspgencs) induced
eoxnplete pollen sterility.

Koul ond Singh (1967) conducted an experiment to study
the effect of Coumarine on Oajanus cajen ss male gamataaidé.  Application
of the chenical at all concentrations proved rather injuricus for the.
genorel growth of plants, Delayed flowering, reduction in size of
flovers and infuotion of partisl mele sterility wore alee recovded by theme

II. Pollen otudien
(1) Pollen norpholezy
Pollen mﬁm gerve best in diat:mgumhmg hatmen and

showing mla&ienship m@ng the highor mups cf plants such as femilies, A
tribes, genera snd sometimes apeciess

A gvent deal of work baﬂbeem done on the mhology of
mnén gmina t;y'eavaml inveastigators. %11@; graing copsist o: an
intine and en exine. The outer surface of the exine may be sculptuzed,
roticulate or smooth and with or w&ﬁ:hmt apinas; Wode Housa (1938).
Leng (1937) end Erdtoen (1954) studied the pollen morphology of
solénaceds and reported that they eve found avd may be 2~FedeS-5-
eolporato. | |

(iﬁ.) Faliwiap_gé_ﬂ 3 '
cytglegical gtudiez on the a&erili‘b;r nf pollen g:ams

ware carriod out.by twoe mathoas.. ‘



a) By steining meothods, end
b) Germination in ertificisl media.

a) Steining wmethodg.

For the study of pollen sterility, scotocarmine ataining
tectmique wan adopied even from the earlier days. Zivkle {1937) hag
dosoribed a wathod Lo tenting the wishility of pollen grains by
apatocarmine staining methed, Pollen graine were dusied on e slide
conteining one or two dzops of asetocarmine. The slide was then
exenined under a nmicroscope after 15 wimutes when the grains were
Properly stalned. The grains which stained well and looked plump
and norsal were uvaken eg viable. Unstaeined end shrivellel ones wexe

cunsidered as non=viachle or sterile.

Vietew (1952) used 2, 5, § « trighenyl totra zeniun
chioride for testing the pollen viability of Zea mays., The best
ramlis were obtained, when the test was cerried out at S0°% using &
2 por cont soludion, Oberle and watson (1953) while ulilising the
above nethod on peach, apple, pear and grape pollen remorked that
this nothod was inaffective for the determination of pollen viability
in lhepe orops. Jacopini (1954) recommended the treatwent of polien
geain which 2 per cent so@iun biselenite for periods ranging from } - 2
hours, deponding on the species for & rapid velaible means of
deternining pollen viability in stone and poms fruit trees. Grains
with f41l germinative power turned pale yellow while non=viable graine

did not chonge. King (1959) recommended a peroxidase agor wediume
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Hlexo, the sterile pollen grains showsd & blue colouration while the

viable pollen grains were colourless and swollen in appeerance.

Oatapenko (1956) showed that the above menticned
staining nethods would not give & good evidonce for the scterility or
viability testing of pollen gruine. According o him those rethods
could only gave & relative volue in delermining the pepeentage of
pollen viability.

b) Qerminotion in artiflcial medise

There fxe experimental evidences to show thai pollen
grains could be grown in artificial medis contoining suecrcse noluiions.
The concentrations of sucrose reguired by the pollen groins 60 germinate,
varied between plants of different apecias and sven within tho sare

spociag.

The use of ertificial media for pollen germination gosw
back to the later half of the 19th century. Adams (1916) studied the
uge of oulturo media for the germination of pollen graing of apple
and other fruit trees. He found that a good percentege of pollen
germination was obtainad, in apple at 2.5 = 10 per centy in pear at 4=-0
poxr centy Iin obravberry at B por cent, in longberry et 4 per cent and

in rasghoerry and blaokberry at 16 per cent sugsr solubion.

Kebol (1926) gernminated pollen grainz of certain fruit
troco in sucrose solubicn =nd weported that an optimum concentration ef

sucrose solution of 5 por cent for quinces, 10 per cont Tor peaches
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and spricot, 10 = 15 per cent for plums and pears, 5 - 15 per cent for
apple and 15 per conb for cherries. Dikshit (1956) found shat logquat
pollen gorwivated ouccessfully in 1 per cent pucrose solution.

Singh (1956) studied the pollen gwains of ten varielies uf peach axd
zoportod thot there wos a varletzl vapiation for requirenents of

suorose golution for successful germinetion of peliesn grains,

Verivus workers roported thet Boronm cen induce pollen
germinetion and pollen tube growth in verlous crops. Schumucker (1935)
stuéled She pollen grains of variocus crops end discoversd that Joron
aa bogate wes o pllmulant to pollen germination and fube growth in
nany opecles. Thompson end Batjer (1950) otudied the pollen of
different vreps and found that Boron in low concentrationa 2.5 - 40 ppm
stimlated the pollen germination and pollen tube srowbh, but inhibited
pollen germination with higher concentrations. Peghev n ond 3axuch
(1956) zeported that areconut pollen grsine cultured in sucrese medium
showed o consideveble degres of pollen poxwinalion ard polien tuba growth.
Munzoer (1960) found thet 0,001 to 0,01 per cent of Borio acid had &
stimelating effect on pollen gerxmination and pollen {ube growbth in
more than sixty snglosporn species, Singh (1950) obtained an increase
in pollen germination end tube elongetion in mange with addition of

20 ppo Boric acids

Hriatov and Cencev (1964) studied the pollen germinetion
of red pepper in connection with finding varieties suitnble as compenents
far hybridigation. Pollen tube growth of diffevent red pepper vorieties

on & mediwn consisting of 10 per cent suerose and 1 per cent agar was
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stimlated when {lower extrocts of eny one of the five verietles having
£0cd conbining abilily were added to the mediume Praced et al.(1963)
stodied the polion grains of eight varietles of wmato and dlscovenred

thet 10 por cent snerese golution gave the beob zooulis.

Tozn {1964} reported that a medium contoining 15 per cent
sucrose and 30 ppm boron gave sstisfoclory resnlis with fresh pollen
of tcbaccos Highor concantyations of both cubstances are however,

roguzred Lo stored pollons

Additicn of e0lidifying moterials like agar and gelabin
wore uged from the esplier days for the preparstion of culture medis
for pollen gwoaine. Iyenger (1939) used an agsresuger medium fon
aptificisl goruinabion of pollem grnins of cobtton. Johri and Vasil (1955)
g0t an inorosee in the percentage of pollen germinaticn on the ebove
medium, when Boric acid wee ndded to it. Agsrwal, Khonne and Singh (1957)
found that 1 per cent agar medium containing 6 per cont auerose geve

best results with pollen of ¥omordicn charanbia. Dvaxmic (1950)

reported thet {the optimum cmdition of pollen germination of mont of
the vine verietios studled were 12 - 14 por cont sucrose~sger and

25 = 26°C. Girindra end Fohan Mishra (1962) reported thet brinjel
pollen was found to gerpinnte well in media with 5.0 and 10.0 per cent

of oucrose and pinch of asap-azgar.

Balakeishnan {1962) stated that tomato pollen was
found ol gerinate woll in 15 and 20 per cont sucrose solution with
addition of 100 prm boric acids Vilasini (1963) stusicd ten varieties

of Hibiscus rosapinensis and recommended o suiteble medlum of 45 per cent
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suoroge, 100 ppw borie acid and 1 g of agare Hedr (1964) with e
viecw to plandardisce a sulishle medium for bhindi pollen, obisined &
medlum Of 20 por cent sucrope solution with 2 per cont agsr which
gave the best results snd was selected $the solid medium for the study
of germination of plien grains. Leelemms (19565) foumd that 1 gm of
agsr pedivm containing 15 per cent suerose solution and 50 opm borie

aecld gave best romlts with pollen of Lolanum melongenn.



MATERIALS AND METHODS



HATERTALS AND MEWIODS

The investigatione reported here were carried out in
the Division of Apricultural Hotamy, Agriculturel College ond Research
Instiluie, Vellayanl, Kernla, during the yeor 1966=1967. The purpose
of" the experiment wes o study the effect of the chemicals, Fy¥=450

and MH on the induction of male sterility in chillies (Copeicum frubescens.l)

Ae  MATUNEALD

(1) Seed meterial.

Chillies (Cepsicum frutescons.L), veviely, Dutta Sevies.I,

wag selected for the studies en the chemical induction of male sterility.
Jhe sesds were obieined from the College Form, Agviculitural foliege and
Research Institute, Vellayani, Viability as sell &z the percentoge of
geriinesion of the seeds ware veoted before belng used for this

investigalion.

{2) Chemicals.

The chemicale used wére godiumy 24J=dichloroisoimbyrate
(Py%=450) and 1,2 =~ dichloro 3,6 = pyridazinedions (Mslele Hydrazide or MH).

Each chewles) was trled in five concentmabions with
three stuges of application, Control plants {no sprey) ond plants
sprayed with distilled wator thnics, at the sawe stages of growth ag

tho ohericel sprey were oise chdieds

The chamic le were obiained Sfrop the Division of Agricultural

Botany, Agwiculbural College end Roscorch Institute, Vellayeni, Kecala.



(3) Treatmsnta.

(4) Material uoed
{2) Ey¥e450 at five eoncentrations,
0107, 0,157, 0a20%, 0.25% aud 0.30%,
{b) M2 at fivs concentpations,

25 Pptey 50 DPey 100 Ppmay 200 pom.y and 400 ppm,.
(o} Distilled water

(i1) gtepes of application = Three stagen.
{1) At the onsct of flower production ond snthesis.

{2) 15 Gaye after the onset of flower production and
anthesis,
(3) 30 days after the onset of flower production and
anthesin,.
The following syrbols havy been ueed for spaocifying the
treainent sombinations.

o

¥alele hydrazide (uH)
FytilB0

Gtagas of application
bistilled water
Control

M at 25 prm

Y2 at 50 ppo

HEH at 100 ppm

N &t 200 ppm

EERE R o B o8 o
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2!5 M at 400 ppm

5, Ty We450 at 0.10%

K, Py¥=450 at 0.15%

K.:.’ PoWerd 50 at 04265

H4 ¥y V=450 at 04257

N5 FplimdS0 ut 0u30%

&‘a Firsi stege of application, on the onsef of
Plowar produckion end anthesis.

?2 Secondl slope of application, 15 doys afser
the onset of flower production and anthesis.

‘1‘5 Third st-ge of epplication, 30 days afber

tha vnset of flower production and smihosis.

The dilierent dreatment combanations tried were ss £ollowsse

1. L ‘1'1 12, 24'4 '.i’e 2% Hs T,‘
24 L 5‘2 13 355 ‘1‘2 24 111 ‘1’2
2 L '1‘3 14. N, T5 25, H2 ‘1'2
4o N1 T1 15. Hz '% 26 Hﬁ T2
S Hz &'.'1 16. NB T3 27. Mr T2
G 53 ‘3.'1 17 I%’d T3 28, BS ‘1‘2
Ts 314 T‘R 18, Hs T3 2%, !51 T3
Be %3’5 ‘l"1 19. B, ‘1‘1 %0 ¥, 1‘3
% 1‘31 TE 20. o, ‘1‘1 31, iﬁ5 ’:?3
10+ 1‘52 @’2 21. h’:‘s ‘1‘1 32s ?J4 '5’3
1. ﬁ5 £ 224 E4 % 53 355 T3
34 ¢



B, MENODS

1. lay out
A pendopised blook desizn with thivty four brecizents

and thyee paplicetions wog sdoptede Thore were four plantc under

aach treefnent. O of the four planmus oke was used for florel biology

and pollen sihudien, one for brseding works, and bwo olanits for the

aiudy of obher sonphelogiosl chavacters snd y.elds The spaocang

adopted was 80 on x 8D ome

Ze EW&M
The seads cosked for 20 houpe in water we-e sowm on

3xd Oetobar 1966.

3¢ Zronepienting

One ponbh 03¢ se28Tings ware selected L0z ronerlantingm.
Tremeplenting wos done on 3-11=1986. Heolvhy end wnifam: secflirgs
ware brensplentod in the ceniye of each prepsrsd pilss The seedlin-~e
wore pyobested fron the aun by glving o shade wntil they bocome well

eptabiished.
4o Trentronts

Appiication of the chemycale weg corvied cub with the
holp of an stoniser and valng diotilled water as the wpedium.

Phe Clrsb gpzaying was riven et the onset of flover

production and anthesie and subseguont gres Hings were given ab an



inberul of 15 dayss In all cases it wep done with exiveme cave to
oblein  thorough end uwnifom welling of the planis especinlly tho

Beusina) hudsa

Se Chorscters pludiod

T. Grovkh mnd werpholegionl cheracteriatics

Te Vipual obzoswvaiiors

2s Relrht of plante

-

« Fopber of flovers

%s Pollen studlee

=

a) Follan sorpholosy

(ig Tolien shaps
{11) Yollon gize

1) Pollen sserility

{1} Acotocermine sielaing method
(11} Sormunating pollen greing in artificicl medic.

ITe [xuit geb snd frait chavaobeve

1o Humber of frults por plant
2. Hetting on selfing

4e Detiing on orossing

4e Size of fruite

Jo Burber of sceds per fpuld

Se Foight of fwuilo

II%. geed vigkllity

e Grewth ond morphologicol characteriotics

1. Yignel choorvaiions
Visuel obpepvations on the genoral growth of the pland wider

gnch treatment were mude.



2. Height of plents

Halight of plants was recorded by mescuring the height of
tho main stem 15 daye after the Firet epplicetion of the chanicalse
Meansurenents were btsken frow the gruund level to the base of the

tommunl vud. Zhe Jdats werc snaslysed staiistieslly,
S« Numbsx of Liowers

Openad Yiowers wore counsed dazly in she ue ning from
Huil=1965 $0 20m2eO0T, at thie tino Tlover produciion cezaed
conpletely, “ne total number of {lowers profuced wag ealinalaed.
The flowers produced by phnils spraved im the 16 staze of applicsiion

of ‘ww chealenls vers malyzed sitablstleally.

4e Pollem studies

{a) Pollen morpholosy

Pollen porpholopy wou siudied dwo weeks afber the treaiment.
It was done by ascetocarmine steinwng technisue, Treshly ovened flowezrs
wore collected and Fept 1n 2 dessicator for one hour to obiain pollen

greang for atudy, The shape ond size of the pollen gr.ins were studied.

{i) 2ellen slape

Follen grains wope dugted on & giide eontarsing a dirop
of agetocarmine - lycerine mediun. The undehisced snthers were

crushed with the holp of the dlunt end of the needle. Ih was then
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covered with a cover glesa, Ten pollen grein, ot random from eanch
troavnent wore token from each replicution and whe shape of tho

poilen groing was otudicd.

{i1) rollen gige

In onder to study the size of the pollen gesans &n oculer
mlovometer wes useds The rlicromeiey wes standesdised wnder the high
ponsye of a compomd wmicroszeone. The aize of hundred pollen graing
token af rendon from esch srectpent was reacuped and the mean diamoler

of pollen grains wan caleulateds

(b} follen sterility

Pollen sterillty of the trealel and contyol -lsniz weg

esthmated by o melhods.

(i) Acotecermine stsining methed

€olleetion of Pollen graing.

Plovers wero collecied at intermvels of five days
aogmencinge firom the rifth dev alftor application. This was contanued
wntil the restoration of male ferbility as in the contwols. Freshly
openad flowers wave collecied ong kept in & dessicator for one hour

and then pollen graine ware subjienled Lo otudies.

Strunnge and comblinge
Pollon greins were suadied by meonting iv o acetocarmine

retiume 21 whe three reoliesfaous iure ench troainent were sindied.



Pollen grains of each treatment ware dusted on clean slide heving one
drep of agstocermine end exemined under the low power of a compound
microscope after 30 minutes. Tollen sterility was estimated by
counting the fartile end asterile pollen greins saparately.

Stainine

¥ell siainad and plumpy pollen grains were tahen &s
fertile and all other namely unsisined and shrivelled ones ware taken
ap sterile. Countings were made on 10 different miceoscopic ficlds
with 3 replicntions. I'rem these gindien the mean perxcentazge of polien
sterllity of each itreaiment was qulculated and the data ware tebulated

and statistieally enalyesd using the enslysis of wvariance method,

(i1} Cermination of pollen grains in sxtificiel medie

%ith a vier to etudy the germization percentsgo of pollen
rxoing and pollen tube elongation, praliminary studiss were done to
stundnsdise the culiure nodin, The experiment was condueiad in three

stagos ag follown.

Stage T

On_Sucrose medivm

Sucross solutions of varying comoentrotions of S5, 1073,
154, 20 and 257% weze propavod and used 50 tost {he psrcantege of
pollen gernination end tube olomgation. Swall dreps of sucrcose solutions
were placed on clecn mlcrozeopie slidam and p0llen gralns were dusted
on its Afbor a fev ainates the slides vere invarted and placed on two

glags vods ia o poteidiesh, 4 mid eneivonwent was provided by a wet



Zilter papor at vhe bothbop of the pelridish. fGerminabed ond none
germinated pollen gralns were counted aftor 24 hours from beon

difforent microncopic fields.

Threa ocncentrations, depending on the percontage of
germinotion and ‘ube length were polected,
Sture I

Suerose Jorve anid modiunm

Tha above tvhree concemupationt, Vis., 107, 157 and 207
which gave the bast »esult in tre awermmeati, rere veed ix combinotion

with 50 ppmey 100 pome, and 190 ppme borze acid,

-~

Stage ITI
golidifieation medin
The sucrogse comcentrations vyiich gave the Yest result

Lecey sucrose golution 157 4 50 wri hovie acid was friecd ir coubination

with 0.5% 1.5% and 2% of agar.

The atandard -wedinm wee tatan in clesn sierile petridished.
Pollen grering tore avwm 'mitormly in scuvarate potridishes.

&Cter 24 houps cosh oebtradish won puomened ander the low
ponar 9L btnu micxoseope, B Wwober 90 gormiinded an. nonegermineted
pallan greaans In mloposgopie Dgld a2s 22 meed. Ir o patridish ten

guch ctanlinge vacg ~ede ol renipr ard the porsentaze of ermination

was do.axningds



The lengih of tubes of pollen groves eslected ab sandom
£2on each paltridich was messured using @ stonderdised eculse macrometer

and the mesn wbha lenglh was found oub.

"he cobinsticn of 13 per ¢ont gucrose wolusion w.ih
50 ppa bozdo oid and one geem of auby gase Mw beds resalts, Henee
thls wus aged for Jhe soudier on porlen gomvmeiion and tube elongation

¢z she cxperimentsal materiole

Dach treatment wao teken im sepsrate petridishes with o
replication of thres plates “or ench ireastrents The gorsination test
in the ouliure medit wap done vhon the paxipum storiilty was otiained

in the three stuges dege, 15 days alter the treatazent in thrso sta~es.

The percentage of germinewion and the mern pollen tube growth

were caloulsated os mentioned ghives

IY Truib sob end fovit chorsoters

1o Sumborn of freiil ner plant
The mumber of fruits was counded ab the Hime of each rarvest

and the date were reoorded and anelysed staticticelly.

n oxfder 40 etady the source of slerility the dtrested plants
were cgifed as well cs crossed.
2o Setiing on selfing

Seliing won effected by bagging methoede The [ionar buds
which would open mext Quy wore vaege? in ke irevic.s eveilung bocause
+he mornsl anthecis in ohillies io betwecn & A m.d 2 AJke The bags

were ronovel after five days.



3. Setting on grossing

The ¥reatmonbs which failed to set fruits on gelfing were
subjected to orossing. Hand pollinstion was done between 8 AM. and
9 AM, by collecthinys the pellen in 2 watch plags from control plants

and pollinaving with ¢ cemelts horx broveh.
4» Size Of lzwavs

Tae lenzth »>f five selfed and five crorsed fruits was
1e2 ¥ded and the average lenglh ¢f selfed fruils as well as crossed

fraite per treslmont wiy caloulaied,

He Tomber of oesds per foolt

The seeus erbracted fron gelfed o well 2 onssed fruits
wera recordad sewar1sely and lhe avescge mmoesr of seeds per selfed

fruats &6 well as crossat {rviuvs per troairenc were calculated.

6s Yorpht of Fruids

The fruiis from each plant wexe welghed &t the time of

each harvest and the data were recorded and analysed stalastically.
1T Seed wrabilaty
Tor 5ad by cermymatlon
dadetd el Wool Stowt ~e .owmdodn Jror acch treatment

and sewn Lo 1:0dsh 21leGu £ADG. .2 3 3 2ugiclsle  Ceyvination counts

FoLe PLAC. L1003 .2 4 L3 LT L a0uL28 e cOn.wanes malal the 8th

|
anye Toe 1782 igT weic e 21 [ £ A3 ,. 48,
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EXFERIMENTAL RESULTS

The varions effects of FyW=450 and MH on Chilliee wore
studied and the data obteinsd are given belows=

I+ Crowth and morphological charscteristics
1+ Visuel observationn

Application of the chemicals, Fy¥=450 and KX at
81l the concentrations proved rather injuricus for the general
growth of plents. Conpering the two chemicals this effect was more
proncunced in the cage of MH, Those ofFects were found to be directly
propertionel to the incresge in the concentrztions of the chamicals.
Highor e¢oncentrations of both the chamicals showed & suppression of
growth, lasting for one to two weekos ILesves betams yellow with
turning tips. Int normnl leaves began to appear a few days :fier
the treatuents.

Plants sprayed with the 200 ppm and 400 ppm
conegntrations of Ml showed tho maximum suppression of growth. It
wos obaerved that this veduction of growth wae brought sbout by the
denth of spical meristome Theoe plante showed delsyed ficwaring.
The leaves of those plants becsme thicker and lerger in size and
darker in colour. MH alone showed these marked differsnces. The
effect 0f the chemicel was more in the first oiage of epplication.
In general, plantas sprayed with high concentrations of ¥H showed
definite toxio effect.
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2, Holght of plants

Height of plants under diffexent trostmsnts 15 daye
after the firat stege of applicetion is precented in Table I and II.

These data indiente that the treatuents with the
chemicals in general reduced the height of plantse 0f tha two
chenmlcaln, HE showed significent weduction in halght over the control,
dintilied water and F,%-450. The offect was found to bve directly
proporticned t0 the inerease in the concentraiions of L. Of the
different ooncentrations of ¥H, 200 pps and 400 ppom reduced the height
eignificantly cver other concentrationse In the esse of F,\W=450 also

the higher ecneentrations 0.25% end 0.207 reduced the height considerably.

3¢ Bumber of flowers

Suxpary of resulis snd the analysis of variance of
the daias are furnished in Tebles ITI and IV respectively. The resulis
showed that trectuents hed s striking effect on deleying the flowering
of plantass The date slao showed that there wss o warked reduction in
nurber of flowers within the pericd of 20 daye after the fivet stape
of application, All concentratione of T showed & more maviwed effect
in delaying flowering than I)R=450. The reduction and dolay in
flowaring were found to bo determind by the concentrationp of the
chanicals. The higher concentrations of ME (200 ppm end 400 ppm) and
the highest concentration of FyWws50 {0.30%) showad significent reduction

in the mmber of flowers ené & delay in flower production.



DABLE T

XMean heaght of plants in cms. 15 days after the firsé
stago of epplication of the chemicals

Treatnents RepeX RepeIl Rep.1IT Mean
Control 20.12 25.50 22.12 22,58
DsWe sprayed 22,62 24.00 22,50 23.04
FylmdS0
0,107 24.00 16425 20450 20425
0.15% 1750 22400 22,87 2079
0.20% 20,87 21.62 18.25 20425
0254 2035 17.00 21425 195G
Qo305 21462 19475 20.12 20449
Mean 20,85 1932 20.64 20,26
Li:}
25 ppm 18.75 2375 23.12 2187
50 prm 32480 23.50 22437 20,62
160 ppi 2575 1950 20,62 20462
200 ppm 18425 22.12 15.62 18.66
400 ppm 12.87 12.37 1200 1241
Yoon 18474 20425 1874 19.24
Gerarsl mosn 19.79 1978 19462

Critical difference for compsrisen between concentraiions of ¥l op
Py TS50 @ 3.9

" 'Y IS ' betueen chemicls = 1.75

i
%]



TABLE 1T

Malysis of vepiance for mean plont helghd, 15 days

alter the first stege of application

2Nl

Source Se e a¢ Varianos Perntic

Total 380.759 35

Bloel: 24292 2 1.146

Treatnent 259599 14 25,509 4367

Betweon chenicals Te762 1 7762 1437

Botween concantraiiors 10%.931 4 25.931 4.'{99“

Ba:;egx:r:zggentrations 270 . 0.686

Belween concentrabions aie
of ¥ 2014692 4 50423 9.332

Error 118,868 22 50403

# Significont ot 19 lovel,
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4 general comparison showed thet the chanicale at
all the concentrations tried, were significantly superiod o the
distilled water and the contre) cousing reduction in the mumber of
flowers and delay in flowering within the peried of 20 days after
the first stage of application.

The total numbor of flowera produced by the treated
Plants are given in Table V. Resulls skowed that there wes no merked
refuction in mmber of flowers dy the trentmenta. DNerarding the
al2ges, both chemicals reduced the number of flowers in the thimd
stage o application over the first end the cecond stages of application
of the chenicalge There was no asuch difference hetween the first and the
asgeond pioges. Botween the chemicals, Fy1=450 produced lesser numbor
of fiowers than HE treabed plante. ZXegarding concentralion, the lowest
concantrations of Fy7=450 (0.10/) and ¥H (25 ppm) produced lesser
nuber of flowers than other concentrations of the raespective chemicals,
The highest concentration of MH (400 ppm) in the firet atage of
applicetion produced more number of flowers than in control, distilled

wator and 7y%=-450 aprayed plante.

211 the tremtuents of F,W-450 at ell the stages caused
& slight reductien in size of flowers. Thiz wes not found in plants
sproystt with MH, Another interesting observation in FyWe450 and RE
{treatnents was that tho flowers irmmedistely after the applicstion of
the chemicals possessed amsller anthers than ccntrol. Such anthers
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TABLE IIT

Hoan mauber of flowarn per plant, 20 daye after the 1st stege of
applicstion of the chemiecrls

Treatoents Wo. of flowevs
Control . 39.66
DeWe aprayed . 57,66
B W=450
0. 10% . 28433
01555 .. 24435
00204 . 37466
06254 . 22466
00307 . 11433
i
25 pam . 33433
50 ppm . 3400
160 ppm .e 15433
200 prm . 6e33
400 ppm . 533
Generael mean . 21.96

Critical difference for ¥ Vs Pyv=450 = T.47
e . ve OOncentrations of I op F,PelS50 = 3.8%



ABLE T

Analyeis of variemcs for the total mmber of flowers per plent,
20 days after ihe fivsi stage of applieabion

Source SeBe af Vagpdonceo Feratio
Total 52220,817 1 oo oe
Block 465317 2 252,658 24043
Treatnent 104244410 (i) 947.764 2;017‘
Batwsen chepicals 202,800 1 202,800 24308
Between concentzations 2159.467 4 539,866 6e1 35“
Botween concentrations x
of F,¥=450 10474600 4 261,900 20976
Beg;eg; concentrations 25734064 . 593,266 641 oa™*
Error 41339.050 &8 469,762 .e

#* gienificant &t 1% level

* Sienificont at 5% level



Mean number of flowars por pland

TABLL V

Staces of applloation

Treswments Yesn
I it 118
Contyol 3757 137 3737  373.T0
DeWesprayed 47243 36667 3857 408,23
Eali=d30
0.107% 7173 361.0 27947 31933
04158 351.0 43740 33007 472,50
0.20% 409.7 35647 297.3  547.90
062575 3803 420,0 320,7  373.66
04307 40647 44447 2917 391433
Hean 3730 399,88 304,02 359402
A
25 ppm 32543 5190 3330 325416
50 ppm 43247 2847 54643 354456
100 prm 400,0 . 33647 3787 3T1.84
200 ppm 41543 442.7 821.T 426,56
ACD pra 49247 3677 292.0 394413
tgan 412,80 350416 356434 _372+43
Ceneral moon 392.90 37502 330,18
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did not dshicce and they dried up, %This was observed in sll the
concentretions of both the chemicals at all the three singss. This
was more pronounced in the case of FyW=450 aproyed plants.

4« Polien studies

a) Pollen morphologmy
(1) Pollsn shape
The normel pollen chapoe, sphericel and 2«6 corporate
was found to be elightly affaected by the chemiczl i{reatment, Sone of
the pollen graing of Fy%450 and ¥H tracted plants wers found to he
irrepulare
(i1) rollen eize

Table VI furnishes the swmary of the rosults. The
aige of pollen gruins of treated plents varied from 18459 P to 28.3311.
when compared with 30.76 # in control planta,

Batween chemicale the difference was not significant.
But in general the reduction of pollen size was more in treatments with
Fy¥%=450s The concontrations and stages of epplication of the chemicale
oiso showed some affeot on reduction of pellen mize. In the case of
FyW-450 the highest concentzration (0.30F) preduced meximum veduction
in pollen sizse at the second ond third singes of application, whore
$he nean pollen diameter was only 23.65 and 24.24 p respectively,
The higheat reduction in sige vis., 18.59 R obtained by VN wan et a
concentration of 50 ppm at the seoond stege of applications In the ease

|



IABE VI

ize of polien gralns in B

Stagea of application

Preatments Yoan
I 1L IIT
Control 30476 30476 30e76 30,76
Da¥Wosprayed %7431 27.06 28,86 29.08
By 450
0.10% 29,15 26486 24482 26.94
06255 28.82 25.10 24453 26,15
0. 20% 28,51 25452 24,66 26,23
0e25% 26479 24482 24479 25,46
0,30 28,25 23,65 24,24 25,38
Mean 28,39 25,19 2461 26403
it
25 ppm 28.16 24407 24429 25451
50 ppm 29.88 18,59 24457 24435
100 ppo 27439 25.67 24451 95,86
200 ppn 28.56 25.10 25457 26434
400 ppm 26,56 25426 24,02 25,28
Hean 28,11 23.74 24455 25247
Gonerzal nean 28421 24,46 2458 .s

49
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of ¥ the higher concentrations did not result in proportionately

highey reduotion in polien sigo.

b) Pollen sterility
{1} Acotocarmine stainine mothod

The percentage of pollen sterility wee calculated
at five daye inServals slarbing from five days afber the applieation
of the chemicals t411 the wecovery of complete fertility. ke coloulated
pollen storility and its orelysis of vexiance ape given in the Tables

VI¥ and VIII raspectively.

Resulte of the Table VITI show that all the comcontrations
of both tho chemicale at sll etopes of applicalion were Richly significont
over confrol and disbilled waber aprayed plante for the induction of mele
ster:lity. Porcenitnse of pollen sterility was found Yo vary for each
five doys neriod c:fber treatnoni. The chemicels induced maximm
sterrlity 15 day= {third interval) after the applicebion at all sleges.
After thet parooniage of sterility gradually decreasced in the following
invervals. The sterility obinined in the intervel wes statistically
significant over sther intervals. The menifestation of the effect of &
parbicular concentration of the chemicels wes quicker in the first sloge
of application and wap found $o slow down ms the stages of application
advenced. The dureslon and the percentage of sterilily were found to be
dopenfent upcn the chemicnls uged, the concenbrations of the chemicals

anf the steges of application.
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Botwaen intervals the sterility obtoined was
siatisticnlly esignificant in the case of both the chemicals, FyWeqS0
and ¥H, at all the concentrations and &t all stages. Detween
treatnent x intervals ths sterility obtcined was highly significant.
Bolween sloges and treatment x stages also the sterility obiained
wos highly eignificant.

Toables VII and VIII clesrly ohow that batween the
tro chemlenla MO was move offective &t all the otagesz of appliestion
than PyW=450y whilo Fy%W-450 showed its superior effect only in the
firat stege of spplications The resullt chowed that the higher
concentrations {200 pre and 400 ppw) of MH were more effective for the
induction of male sterility tham the other concentrations (25 ppmy
50 ppn &nd 100 ppw)e The two concentrations, 200 ppw and 200 ppm of
M induced 100 per cent sterility 15 days after the first stage of
appliestions In the cuse of FyWeqd350 the 0.25 per cont concentration
wes the noast effective, producing 100 per cent aterility 15 days after
the first stage of application,

The result showed that though the highest concentrations
(200 prm and 400 ppm) of ¥ induced meximum sterility, no such zalation
botween increase in concentration end increase in pollen sterility wos
cbtained in the cnge of PyW=450, The rosult also indicsted that
application of the chemicels at tha onset of flower production and
enthesis waa more effeotive than later steges of application.
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Paromntage af Pollen Sterility by soetocsrmine siaining
teohnique

Five days intsrwals

Treatashts
1 2 3 4 3 € 7
First sti-e of
Spplioaticn
Cantrol 1444 1024 1526 1358 187 1210 1387
D ¥ eproyed 7 03 5 89 T2% 11 82 795 1061 1112

1091 1400 10000 TOTH 50 10 1792 10 ™
370 52 2§ 2064 06100 159 12 1% 7 9%
1001 1480 2000 1% 92 1314 3453 109
3.2 3580 6D OO 5142 3564 17T a2
15 @ a4 4 €2 50 23 42 1863 145 10 51

2065 2022 5263 4449 _20%% 15,51 _ 962

!
i E
BudRd

25 pmu 1551 1972 3093 2113 2024 1267 11 9%
30 pro 1353 5400 108 3346 ~2(2 1794 10%2
100 pro 1 2 6247 G346 4982 3416 1764 131 37
200 vpm 55 1 10000 6273 3934 2337 916
400 o 10000 4178 2532 1798 10 21
an 1418 4795 70680 4178 2834 1792 1024
;acond at.ywe of
a; liecati n
Con rol 10 11 7 B2 8 63 9 64 8 43 9 52 8 67
ofr red 15 02 355 1113 1034 987 a3 &84
y 5
¢ 10 1234 222 2 T4 1710 2143 1921 1070
0 15 1520 3700 6019 1626 1314 1270 88
oo 1076 1247 476 2172 1426 1524 987
0 5 2122 4482 5547 1400 139 1357 1020
0 W 1250 a#82 %18 G6(2 1274 1 13 849
ean 1441 2907 4761 1714 1520 1413 960
1
25 ppm 1028 1326 4294 1156 8 64 9 52 8.43
50 prm 792 1320 2367 1764 1353 1372 939
100 ppm 740 1723 (182 5706 1700 1193 9 32
200 ppa 92 4 22 5615 5512 348 33571 109
400 ppem 1452 4592 52063 2917 271 54 1389 99
Usan D283 2 91 4AT44 3227 20235 1555 959
Third ptorw of
application
Control 84% 1257 1000 082 849 883
D.¥ sprayed 8% W04 T2 1217 818 1100
B ¥-450
0 10t 145 2036 333 213 1526 9%
RL 1983 4350 %222 219 1615  9.67
0 204 1782 2357 3538 165 14.72 928
0 254 1336 14.T0 2700 1456 14.62 9713
o s’ 2065 2023 S500 3110 129  $.53
Mown, 1724 2763 3673 28 4T3 2o
ME_ 6
2 13 ¢ 25T 303 14.76 153 "0 9
sg :: 2289 28475 400 B2 194§ ST
100 ypa 2 10 TR 41 7. 142 4By w6
200 pm 2249 2897 636D 4513 PO 34 12 6%
400 pra 1 e = T 13 1027 963
Noan 1867 2874 %08 2 23 31633 101
Critioal &ifferon for tn crvils with Ml or 7 %450 = 657
B Vs P30 = 3.67

" "

. ' betwesn intervels = 454
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TABLT VIIT

Amslyeis of varience for the percentsgs of pollen stordlity
by scetocnmaine staining wethed

Souzrce Sube af Veriance Feretio
Tote) 52791.3538 215 . e
Troatuent 13134.2853 1 1194.0258 1444208
Botwesn intervels 12090, 8932 5 2418.0785 29,2208
Treatmanto x =
intezvals 569747395 55 103.5952 142518
Batween stoges 515041861 2 2579.59%0 31,1722
Trontments x stoges  6221.9543 22 282.6161 34175
Intorvala x steges 138449741 10 138.4974 1.6736
Error 910203221 110 8207529 Y3

#* gignificant at 14 level
* Significnnt et S lovel

TABLE IX
Pollen germination end tuba elongation in sucrose
nadia

Concanitration of the Yeon pepcentage Memn pollen trbe lemgth
suerose golution of gevsdnmticn  dnp (after 24 heuws)

G4 37452 46473

104 61438 95.28

15:4 85428 124443

208 72450 10971

25% 54489 85450
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{11) germinstion of pollen grains in artificiel medim

(2) Stendardisation of media

The resulta obteined during the three stages are
prosented eg follows.

(1) Snerose solution alone

Table IX showe the germinetion percentege and
the length of pollen twbe in & medium conbtaining sucrcss soluticn
alonge ALl the concentration of sucrose solution induced the
Pollen germination and the tuba elongation after 24 hours revesled
that 10 to 20 per cent,sucross sclution gave a high germination
percantage with mazimmppollen tube lengthe The highest concentration
viZey 25 per cent showeld o retsrdation in the germination percentage
and elongabion of pollen tubes.

(2) suerose solution with Borie acid

The germination percentage and the lenzth of pollen
tube in the sucrose horic acid solution sre presented in Table X.
Borie acid was found to increage the percontage of germination and
tube growthe 15 poar cent sucrose sclution with the lowest concentration
of boric seid (50 ppn) gave the best results, There was a retexdation
in the germinciion parceniege and length of pollen tubos as the

concentration of bordie acid increaced.
(3) Suerose solution in combination with borie scid and erax

The summary of the results is presented in Table XI.
Among the four concentrations of agar nsed, 1 grem of agsr with 154



TABLE X

Follen gorpination and tube elongation in sucrdce
with Boric acld nmedia

Conontration of Hean pevcentage  HMesn po1fm Lubs
sucroze sdlution of pollen lengt!
with Boric acld gerpination (aﬂmr 24 ;’;ou:cs)
100 + 50 Im 74418 118,21
10% + 100 ppm 71449 102,67
10% + 150 ppm 69435 98443
15% + 50 ppm 91,20 13456
15% + 100 ppm 86472 121487
15% + 150 pom 80.94 110,50
204 + 50 ppo 65400 127434
20% + 100 ppo 7935 110421
207 + 150 ppm 72443 97.67
TABLE XI

FYollen gowminetion and tubs elongatiom in Sucreso and Boric acid in

combination with agar agsz molis

Concontration of Hean perceniage !{ean pollen tubs
Suercse solution of pellen

with Boric acid gernination (aftu- 24 §curs)
and sgayr ogay

15% + 5O ppm + 0% gn 70438 119.00

15% + 50 ppm + 240 gm T4.42 116.93
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sucrose solution and 50 ppn boric acid was found to be the bast
combination.

Tercentoge of oborility in culture medium

Germination percentege of polien gwvaine in artificial
wedius was found to be advarssly cffected by chewical treatmente. Summary
of resulte is presented in Table XII,

The percentsge of oterility of the trested plants
varied fyom 100 to 29,15, when compared with control having 14.05%
Cent por cent aterility was obtained at the higher concentrations
(200 ppm and 400 ppm) of WH and 0.25 per cent of FW=456 for the
firet stege of appiication and the lowest sterility of 20.13% per cent
in the getond stage of application of MH st 50 ppme

Betwaen the chemicale MH was found %o be superior for
indueing a high parcentage of aterility than F,%-450s In the cecee of
concentrations of the chemicale the difference was aignificantly different.
The stege of application was found to have a mzjor role in determining
the percentage of sterility in ihe case of both the chemiecals. Fivst
atnge of applicstion of the chamiosls was significantly superior over
the gecond and third stegas of applicaiion.

{111) Length of pollen tube
Summary of results in Table XIIY revesled the effect

of treatmentn on pollen tube elongation. The length of pollen tube
was mach affeoted by all the treatuwente. The reduction in length of



TAULE XIT

Percantoge of pollen sterility in culture meiium

Gtages of epplicatien

Trantnents Nean
1 Iz Irx
Control 14:05 14405 14.05 14405
Bo¥e opreyed  15.34 14.05 15467 15.02
Fy Tow.
0410}% 57423 31.12 55424 41419
041574 52430 50689 45.83 50,01
0.20% 3195 42.01 36451 36482
0.257% 160400 47450 31.51 59463
06308 52424 50477 36427 46.42
Hesn 58:74 4.4 35123 46:81
31
25 ppm 3377 40492 35459 36475
50 oo 51041 29.13 2.1 41400
100 ppm 52,84 51,82 20.23 4829
200 ppx 100,00 48,51 52489 67413
400 pro 100.00 46.49 60.20 €5.89
Mo ~57s80 A3:37, 4631 22843
General meen 63017 43.92 41277 .

57



a\: Ty

= Vo

{5 VELL&Yan) ~
e ~Y
-

Q
N

>
v T lRRa

-

DADLE  XIIT

Length of pellen tube in P {after 24 hours)

Shages of appiication

Treatmenis Yoan
3 1z 13T
Control 15729 137.21 13721 137.21
DeWespmayed 136,67 13756 135.27 136459
M. 738
0,107 112.53 115434 109,53 117,40
0155 114448 105.29 98021 106,90
0.20% 36433 93,67 89034 93.42
0e85% 4047 38427 66443 36,39
03074 3721 43.24 42425 40489
Hoon 73,00 7934 81,11 794
71t
25 pra 113.21 117.55 121,23 197033
50 ppm 102433 9967 G632 100.44
100 rom 884350 9347 9423 95023
200 ppm Se43 67054 82.55 69411
400 P 4467 39461 44427 2945%
Yeam £4.39 83454 83432 80,72

Gonersl naon

68,69 51.44 8474 oe

58
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pollen tube was found to ba dependent upon the chemicals used, the
coneentration of the chemicsl and the stagen of application.

The tubg elongabion of treated plants varied fnom
343 B 0 12123 ]J.. vhen compared with control having 137.21 P'
Batween the chemicals MH was found 10 be more effective than Fy=450
in rolducing tube elongation. The highest reduction in tube sicngation
{343 ].1) wae obteined in ME ab 200 ppw 2% the firet stege of epplication.
In the gase of F,We450 the highest reduction (4.47 P.) was obtsined
at 0.25 per cent in the fipst etage of application, There wae &
correlatlion hetween the steges of epplicaticn and each corcentration,
that is as the atages of applicntion aflvemosd tho sane coneentretionm,
ghowed & reducticn in ite effect. Rosulte showed thet the effect of
various concentreticns of both the ohemicals wes significantly different.

IT. Bruit set and feuit charnoters

1o Number of fzults per plant

Summery of resulte and analysis of verdance are

furniched in Tables XIV and XV respoctively.

Anelysis of vardance in Table XV shows that the
ovarall effect of the treatment was significani at 1 per cont lovels
The twu chemicsls did not differ in their effects significantly,
aeventhough there was & tendency of reluction in fruit set in the oase
of ¥He The effoch of concentraiions in genersl was significante In
the case of individusl chemicnls the concentrations of ¥E slone were



TASIY XTIV
Husber of fruits per plant

stages of application

60

Treatments Hean
I iz i1t
Control 175416 175.16 175.16 175416
D%, sprayed 17983 167416 165.50 17083
BaF450
04105 159,00 157.83 145433 14738
0155 166483 192.00 156450 17177
6420% 140450 158466 132,00 143,72
0425% 143.50 144433 13500 14094
8303 162,33 156466 14133 153444
Mpan 104.43.  133.89 _142.03 131243,
111
25 P 151.66 165033 162466 159,88
% pp= 179.16 150050 143216 157461
100 ppw 543416 145450 143016 14394
200 ppo 302,83 140433 167433 156483
400 ppm 98466 106,08 136,83 114,11
Mesn_ 135.00. 141,69 _150.63 142047
General wean 144475 147.78 145433 e
CeDe £or comparison between steges £or the somp concentration w 43.91
" " "% Conoemiotian of L G 7450 = 22465

L1 0

s» Chenmicelo

v 11.33



TABLE XV
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Anzlyeis of varience for total number of {ruits por pient

Sowxree SeS0 as VYarience Feratio
Totel 3017414136 101 . os
Replication 142714342 2 7135.671 26451
Trestnents 186059000 35 5639.364 1,955
Between chenicals 72544044 1 72544044 22502
Tetween concentrations 437624155 4  10940.539 3,773
Concentrationy »

chamicals 27324467 & 8310117 24%55
Between stsgos 15924266 796,155 .o
Chenicals x stages 1405129 2 70254645 20423
Concentrations

cheaicels 201024845 8 2512,856 .o
Chems X ¢ONGs X

steges 278104333 8 476,292 4198
Boetween councentrations .

of FyW-4350 29735.867 4 B433.,967 1874
Batwoan concentrations o

of MI 49550.000 & 123375 44259
Control VaeF, /=450 6524.9%B 63244938 24161
Control VaelHe 12020.889 1 12020.989 4e145"
Distilled water Vs

Fy Wl 50 112644948 ] 11624.948 3eT75
Phetilicd vaser Vo.M 241214481 1 24129.489 7,519
Deror 1951370794 €6 2899.557 o

#% Gignificant at 1% level
® Sipnificant at 5% level



62

significantly different. Here the concentration of S0 ppm eprayed at
the first stage gave the highest nuxber of frnits per plant end this
diffared significantly from the higher concentrations of 200 ppm and

400 ppov aprayed et the firsb atege. Tho naximun reduction in nunbox

of fruit et (98.66) wus obteined in plenis sprayed with 400 pgm of ¥,
when compared with conirol having 175.16. Reduction in fruit set was
found %o be dependent on ihe concentration of the chemicl and stages

ef applicaiion in the case of both chemicals. The effact of sieges,
chemicals x siages, concentration % stages and chemicnl % concentration x

atages were not significant in the case of FeWewi50s

Retween stoges in general, in the case of MH highest
reduction in frult set was found ir the first stage of application.
48 the stages advanced fruit eet graduaily increased. But in the case
of Fy¥=450 the maximum veduotion in fruit set wes neticed in the third
atage of application.

2. Fruit setting on selfing

Surmary of results is given in Table XVI. Results
showed thot the treatments were significant, IDoth the chemicals, FyW=450
ond X5 were found to be equally effective in inducing s reduction in

fruit setiing on selling.

The musher of fruits set on selfing of treated plants
varied from 2033 to 7.35 when compéred with contro) having 21.63. Thie
high reduction in fzuit setting depsnded upon the concentration of the



IABLE XVI

FPerceninge of frult sebbing on selfing

Stege of applivation tigan
Troatnents 1 7T 118
Control 21.63 27463 21.63 21463
De¥o sprayed 21466 22,00 21467 2977
La¥=230
0410% 333 563 T+C0 5e32
0.15% 2467 2433 3469 2:96
0.207% 3466 3433 4467 3489
0,257 2.33 3,00 2453 255
04307 2:3% 2467 3433 277
iy
T 25 pm 4067 5400 7433 5466
50 ppa 3a6 2433 5437 3478
106 ppm 3400 3467 2446 311
200 po 2:33 5e33 2653 2486
00 prm 237 2e33 2466 2645

Genasal moon 204 536 4215 e
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chenical and steges of applicetion. In the cace of F,We4d50 waximurs
raduction in fruit set wes obiained in plants treated with the hisher
concentrations of 0425 por cont and 0«30 per cent. Similarly in the
cage of ¥H also, moximum reduction in frult set was obiuined in plants
treabed with the higher concenteutions of 200 ppm and 400 ppme

Between the chemicals, Fyi=450 wes more effective in the first stoge
of application while in the second and third ateges I'H wes more
effective than #,7=450. Bobtween the chemicals the effect was not
significantly éifferent from one snother in 211 the thrse slages.

3« Fruit setting on crossing

Sumary of reesulis is furnished in Table XVII. The
raosults showed thei the percentege of fruit eet on crossing wos not
mich affeoted hy the itresiments in the case of both the chemicals.
Howaver, in the case of F,7-450 the hizhest concentration of 0.30%
at the zecond etege of application showed 2 reducticn in fyult seb
Seitsy 92 per cent, when compared with control heving 100 par conbe
The reduction in fruit setting gorcentaze wae found to depend upon
the concentxations and stezesn of application of the chemicels.

Staren of anplication were found to have a major
zole in detorminin: the percentege of falt sel on ccossings The
maximin zeduction wan found to bo in the sseond siege in tho ceoe of

ToW~450 end in the firat ofage in the caze of HH.



TABLE XVIT

Percenisge of fruit setiing on crossing

Stage of application

Treatinonts Ngan
1 It pass
Gontrol 100,00 100,00 100.00 10000
DeWe aprayad 99.00 99.67 99.33 99433
Exi=430
010 100400 98433 99400 59411
04157 95467 96465 96,400 96,11
0e205% 5700 3440 94467 95.02
0425 94,00 93,00 93.3% 93044
Qe30% 94033 92.00 94.67 23466
Yean 36.20 - B A 25:53 2541
44
25 ppm 9900 100,00 92.33 9944
50 ppe 97633 100,00 98.67 98466
100 vy 93400 98.34 98,67 95468
200 ppm 9537 9667 93,00 95,68
400 ppm 94466 98467 9753 96422
¥ean 2581 2823 ~28:40 I O - I

Jeneral, mean 95.03 96450 95 195 T




In gensral the rosulis ghowed that both the chepicals
did not edvexsoly affoct tho fermale phase of the trested plants.

4o Sige of fruits

(e) Longth of pelfed fruibe

| Table XVIII chown the mean length of solfed fruits
in cme Both the chemicale zeduced the frult length sipnificantly.
The length of fruite in the itdeated plante vorled from 3.7 40 5.9 om

while it weo 6.1 ca in contyol planss.

By cagparizzg the affect of both the chemisals the
dota ghowed that ME markedly reduced the frui% length ia all the stages
then PyV=450, HMaxizun reduction of fruit length (3.7 on) was obtained
in plents treated with 25 ppm of 1M and $hthe case of PyT=450 maxinum
voduction (4.0 om) was obioined in plents treated with 0425 per cent
ab the seocnd stage. By conpaxing stages the pexivum refuction wes
obtained in the first stege of epplicztion of both the chomicals. As
the stage &évéae@ﬁ ¥his m@u@t&s}n gvedually decressed. The rosulis
showed that planbs tweated with 025 per eont of FyW=450 m@%@e&
meximin refuction in frult length compared %o the other coneantyadions
of the chepicels In the case of NN the lowest concentpation 25 pm
reflucod the fruit length compaved bo the other comcontzations of the
smé chemical, 8o in genexal the higher concentrations of A i
P U450 and lower concenbrations of HE reduced the fruit length in
81l the three stogess




TABLD

Langth of selfed frurt in Contimeters

Stage of application

Traatzents Fean
I i1 171
Control 601 641 641 £.10
DeVeaprayed 548 5e5 Sed 554
Eafod30
0.ict 545 55 5¢9 5403
04157 S0 Seh 540 5416
0,20% de5 45 26 453
0.25:% 445 400 Se0 450
04505 402 5.0 540 4e73
it
25 prm Fi :) %ol 4e0 4416
50 ppm 4a5 52 5.0 4030
100 ppn 4o 445 503 4486
200 ppm 4T 5% 495 4280
A0D prm 5.0 5e2 Se0 5406
Hean 4e12 4:76 480 4o88
General nean 4473 485 5615 .
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(b) Lensth of erossed fruits
Date relating te the length of crossed fruit are

presented in Table XIX. The results showed thet trestments had a
aignificant effoot on the reduotion of fruit length. Here 2lso the
variation in length of crogsed fruib was related to the staves of
application, the concentrations of the chemical end the chemicals
useds

Bebween the chemicals “H was found 4o b move effactive
in the radustion of fruit length than F\yW-450. Haximum reduction in
fruis length was oberined in plants troated with 25 ppm of ¥u in
the first stage (4.0 cm) and in the cese of plonts trected with
0425 per cent of F¥=450 in the thand etege (4.3 om). The lensth of
fruit in treated plants varied from 4.0 to 5,8 om, when compared with
control baving 7.0 cme By comparing concentrations 0.25 per cent of
Fyl=450 and 25 ppu of B produced muximum refduetion in frult length.
In the cese of stages maxizun reduciion wan obtained in the first
stage. As the stages advanced thers was & tendsncy for ancrease in
frulb lengihs Thic was trus in ths case of bobh tho chemicale.
In general the higher concentrations 0,20 per cent end 0.25 por cenb
of Tpy¥=450 and the lower concentrvations 25 ppm and 50 ppm of ¥Y
roduced the fruit length in all the three stages.

5e humber of seeds nop fruil

{a) Husber of peeds per eeifed fruit

Surmary of pesults is furnished in Teble XHe The effect

of chemicals wae markedly significante Thig wes f{ound to bo dependent



TABLE JRIX
Length of crossed frult In em

Trentnanto Stagas of & lioat.;gn y

Control 740 7.0 740 7+00
DeWaaprayed 5.8 5.8 Ge3 5«96

Ty
044905 546 5253 Ge5 5453
0.15% 507 5e8 3¢5 5040
0,207 502 545 fa6 Se10
0e25% 546 5.0 4e3 4:98
0307 5o 545 5e3 543

a
25 ppm 4.0 4o 448 4450
50 ppm 565 4.5 Le5 4483
100 ppm 4e2 540 540 4.73
200 ppm 5e5 549 Fe3 5450
400 prm 5e5 Sel 5¢0 5020
Hean 4095 4096 4096 4095

ensrel mpsn Sel3 el 5016 co
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upon the chepdesls used, the concentretions of the chomicale and the
ofages of applicutions The nudber of seeds por fouit in tashed plents
voried fyom 15 %o 6045, when composed wath control dmving 70

Botwaen chenicsla the sdvorne offect of 15 wup found to
bo more them thab of PyW-450. Hegimur reduchion in nuber of seeds
ie0ey 195 was cbinined in plinte trocted vith 420 ppm of ¥ in the
gecond siogo. In tho cese of Fi450 the concentration of 0.30 per cent
in the third stego resulied in the maximm reductlon of ceeds {39).
In the euse of concentration of the chonicels ihe hichest concentration
(0,315} of I'yP=450 2nd 100 ppm of UH produced the minims nuvaber of
poods per Fruil 36460 and 29433 rospechively. Detwoon stagzes bthe
minimam raduotion was chieined in the third stage in ihe cuse of both
the chanlesls. leximom sceds were obioinsd in the firet atoge of

application of the chemicals.

The date clesrly chewed that 0,155, 0.256 and 0.505 of
Fet%450 and 100 ppm, 200 pom and 400 ppe of BH msrbedly reduced the
nagbor of secds pay fruaty whan sunplred with cunirel and distilied

water oppayet planta.

{») Humber of pesfis per crocsed fruib

Table XTI shows the swwmary of resulis. The treatnents
were parkedly significent. In song canes cerinin concontrations of
bhoth ihe chemicals produced more nuwber of seeds per frudl than the

control and distilled water sprayed planise
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TABLE XX

Rusher of socds por selfed fruit

Treeinente Storen of spplication Nean
I It 111
Contzol 7640 7040 70,0 7040
DeW. spreyed 590 6045 6040 5983
ET=450
0.10% 56845 5540 49.0 54416
0,155 5240 48.0 43,0 47466
Qe20% 60e0 0.5 5840 59450
04253 43,0 41,0 390 41,00
0.30% 43.0 3640 140 36466
HH
25 ppm 45,0 49:0 19,0 37466
50 ppm 54.0 4545 500 50015
100 ppm 24,0 3640 28,0 29433
200 ppa 32,0 48,5 315 37433
400 7pm 32,0 1540 5440 33,66

Cenernl mesn 444355 43455 40,25 .
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, The mwber of seeﬁs per fruit in treated plunte veried
£rom 50.0 t0 B7.5, when campaved with 78.5 in control plante. In the
cans of PyWeq50, 0.10 per cent in the first smge,' 015 m cont in
the £irst and mecond otages and 0e30 per cent in the firet stege
produced more nusber of sesds than control and distilled water npzéayed
plantes In the case of ¥H, 25 m in the first 'emﬂ second stages
" and 100 ppm end 200 ppo in the first etage produced more muxber of
seeds than control and distilled water spreyed plantss 0.10 per cent
Of F,¥-450 in the thixd etege profuced the maximum musber of seeds,
87,5 than all other treatments and control. The highest raductiﬁm‘ .
of geeds 50,0 was noticed in 400 ppm of ¥H sprayed in the second
atsge. Between the concentrations of the chemicals 0.20 per cont of Py Wed50
profuced the maximum reduction of seeds L.es, 66,33 where as in MH
the highest concentration, 400 ms:.ahcaed the maximm reduetion
ieasy 59016. Botween stages, the second stage of F,¥~450 and third
étage of amlicatiaﬁ of ¥H ghowed the mximzm reduction. |

-Both the chemicale wore nob markedly diffa:;-ent in thelr
effect. A1l the trestments of both the chemicale excopt the highest
concentration (400 pam) of ¥H, gméauceﬁ ‘more humber of seeds than
diptiliod waler eprayed plantse

6e Wolght of fruits

- Bummary of results and the analysis of variance are
 furniehed in Tables XXII and XXIII respectively, The over all affect



PABLE XX

Ruiber of soade per crossed frult

rrestionte _I Stagen of a%;imtian m o
Contzol 7845 5 85 78.50
. Wepprayed 6540 7140 6040 65033

| PyWes50 | |

0105 - 7240 610 o5 7550
0e15% 8540 5540 8540 7500
Oo0f 6840 62,0  69.0 66033
0u25% 5740 U0 IO 6133
D307 8240 6340 6060 68,33
25 v 5040 9540 74:0 53.90 -
50 ppm 65.0 725 7040 67033
400 prav 8140 6340 62.5 69,85
200 praa Jeé.o' 7540 60,0 = 72.33
400 ppm 5745 - 5000 " 7040 59016 |

_ General meoan 72,85 67405 7035




of the treaitment M significont &t 5 per cent level, The %o chenieals
did not differ in thelr effects, eventhough there was o tendenoy of
roduction in yield in the case of M, The effect of concentwetion in
general woan é@igz&iﬁ‘im’f&%. Ia the case of PyW=450 plants breaied with
0415 por cent gave the mamiman yield wheveas in ¥H, 25 ppm gave ihe
masciom yiolde

In the case of individual chemicals the concenbration
of HE nlone was glgnifiecantly different. Yeve the goncentration, |
25 pgm with the highest yield diffeved significently from 400 ppm
~ with t’né lowest yiclde &i‘ﬁhesz conparisong were not significent, The
effeat of stagon, chemicsls z siages, concenbtration x shages end
eiwmic:ﬁ % eoncentration » ologes were not sigpificant in the case 6f
both the chemicals. However the maximm yield wes obtained with the
eﬁamicaz;; Fp i3580 for the concentration of 0.19 per cont at the secend
sbtaga. This was ﬁﬁg’i’zﬁr than that of control. For MH the mewimm vield
vas obtnined for the concentration of 200 prm &wﬁg&&aﬁ tha thixd
sbege. But thig was lower than that obimined fc:e:a; FytedB0s The
magimom reduchion in yleld wes obtained 4n plants treased with 200 ppm
ond 400 pom of ME a% the first stoge.

Detween the otages the maximua yield waa obiained in the
seeond siege of syplication of FyWe450 and thixd siege of application

of ¥W. WWH ab the fivet etoge gave the maximum vedusticn .in yleld.



PARLE LT
Waisht of Dxults per plant in gram

Proptmant Stuges of spplicution Mesn
1 pas phnd
¢ Contrsl 18%.33 108433 188453  188.33
DeVeopravad 152,55 168,33 §64416  175.01
E¥=450
e 107 176483 139,33 164+66 160,27
0615% 174033 192,66 186416 184.38
Ce205 136444 17050 141466 149453
G255 152433 158,00 14533 15166
0.30% 146483 174433 190.00 157.05
¥oan 13135 166.97 15756 150.57
M
25 ppm 160,00 17850 161.83 166,77
50 ppm 170660 152.16 14535 15765
100 pem 163,85 144,16 170416 159,38
20 ppa 98435 146.33 18750 144078
450 ppa 99416 110,00 14750  118.88
Yo 13278 146:63 262,06 14942
Qenerel mean 14845¢ 156472 152,54 "

CeDs £or ovuparison between stages for the same concsniration » 52,87
* " " sy Slages = 25,70
T} e Y] ’e concentration of ¥H or FyW-450 = 30,62
» 8 v 29 themicals = 14043




TABLE XXIIT

Analysig of variance for weight of fruits per plant

76

Souxce SeSe arg Vaziance F.patio
TO'?‘::‘.?. 576545'294 1 01 ee os
Replication 689444647 2 344724323 74959%
Treatnents 21753.627 33 6719.807 1.552""
Between chemicals M178.311 11 1117831 24581
Belveen cozcentration 479164178 | 4  11979.045 2 .766.}‘
Chemicale x

concentrations 31247.078 4 7891.769 14603
Hotween stages 8066,222 2. 4043111 o
Chemicals x stages 11125.256 21  5562.628 10284
Concentration x ]

stages 24953%.22% 8 31194153 .o
Chemicels x .
concenteationsx }
stages 59008,188 38 7376024 1703
Between concentrations

of FyW=-450 279074487 4 69764867 1.611
Between concentrations %

of MH 512564222 4‘ 12R14.055 24958
Canbrol Vs. F,V=450 8625.066 1} 8625.066 1.898
Control Vs. ME 16905.513 ‘ll 18965.313 3.91 7*
Tigtilled water Vs. j

Fy =450 6182.437 1 6182.437 1427
Dasvilled water Vs. *

HH 19507500 1 19507.500 44504
Ermor 289845.020 66 4330.985 .o

** Sagnificant at 1% level
X Srgnifiesms al 5% level.



In the cese of compariscn with control and distilled -
water aproyed plants the effect of M alome was significents It
tonded to decrense the yield in mmpmieuh with confrol_, distilled
wator and Fy%=450 treated plants. S50 the date clearly showed that
the higher concentrations (200 ppm and 400 ppm) of MH cdversely
affected tho yleld.

IXX. m viabilitg A
1+ Percentoge of sood &m&mﬁi&n in selfed i’mg:ta

The percendage of geed v.iabinlity wag calculated from an
sntively randon nampla; The calenlatad zsermzzt@ge"of seed ataéil&ty
_ is given in Tadble SXIV,

E&éulté ghowad that the trestuents were significant.
From the deta it was agen that the parcémﬁag@ of goed etorility was
highly coxreleted with the chemicels used, the concentration of the
chemicale and the stoges of applic&tian.‘ The percenteza of seed germination
of trested plants varied from 40s67 to 80,21, when compared with control
heving 65+67 per cants |

In ell the treatments germinetion was corploted within
elght dayn after sowings In the controls complate gsrminction was
obaerved by the sixth dsy after sowing. Betweon chenicals M was
found to haove moxe aﬁvm effects on seed germinstion %han Py =450,
Eetuen mcantraticna, 100 ppin, 200 ppm and 400 ppe of MH aud 025 per cent
and 0-30 per cent of F,w-459 wére found to give lesser garmination




PARLE XV

Pexcontage of sesd germinntion in golfed fouits

Stagen of applicstion

Treatmonte Heen
T iz 5T
Contzol 85467 85,67 85,67 85467
VaWempmayod 8533 85467 81.35 83444
Pelea50
0x107 78467 80.21 76.49 7846
Ga15% T2ed2 1967 6967 75092
0.20% 79424 69.34 89424 72461
0.257 58433 60414 56453 58433
03005 51449 48441 52449 50.79
Heon 68403 67455 64468 66,62
.14
25 ppa 7264 75467 69.41 71.91
50 ppa 63.24 £4466 £5.00 65430
100 pra 5733 51443 54467 54047
200 pem 9273 5313 4949 51.88
49 ppm 4333 40467 45455 4311

@oneral mgall 53.54 62e%1 60-85 [T
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percentage. Highest concentration of F,7=450 (04307%) and ¥ (400 ppm)
showe? the naximum reduction in seed germination. The hizhest reduction
in seed germination (40.67%) wos found in plants troobed with 400 pm
of BH in the second state, wheveas the maximum percentage of seed
germination was obhained in plands traated with 0.107 of 75450

in the seoond gtoge. This was lower than thet of control and

digtilled water sproyed plants. Oomparing stegos the wawimmom
reduction wap obtained in the tnird siare in the cuse of botk the
chemlealns As the siages advanced the porcentars of seed germingtion

£l30 decreased.

2¢ Porcenbags of sced germination in crossod fruite

Tho germination percentoge of sceds Crom crosged fruite
is given in Table XiVe ‘ihe date indicated that the gexminotion was
cnly slightly effected by the treatments. The porcentage of ased
gevpination of vroated plents varied from 63.66 %0 91.93 whon compared
with contyrol having 92.27.

“eluveon chericals the adverse effeet was more in thMe cose
of ¥H. WH at 400 ppx In the third etoge of application produced the
poxinum refuchion in sesd gerninabicone Othor concentyations of toth
thoe cbemicals wore 1ot significantly dirferent. Bebween stages the
third singe of application showed the maximum reduction of seed

gernination.



TABLE XXV

Persentoge of seed germinztion im ovosoed frxuito

>

Stagen of application

Trentments i rg 11T Hean
Condrol, 92427 92.27 92427 92,7
T Yaoprayed 93.69 S0.082 8G.33 J1428
Pyllwed5
G104, 89467 9033 21.13 40637
VIR [ 8955 8457 83,27 85.62
Qe2is’ 82427 8%.13 RO17 P1.86
0.257 78656 T5e43 T2.00 7503
0030% T4+353 69423 T1.43 71465
1’.1'(“
25 ppm 83,33 88.43 85,07 85.9%
N pem 80,67 01455 7.2 50,52
100 ppm 71400 1967 727 7428
200 ppm 76438 75415 T45 71655
460 ppa £9.47 67627 £3.66 £6.70

General me.n 79448 79.28 7740 e




DISCUSSION



DESOIGSION

The practical utilisalion of chemical gamstocides, thoush
it is in ite infanoy, hes attracted the masterninds of plant breeders all
over the world. Chemically induced male aterility has been guccessfully
utilized in the exploitation of hybrid vigour, in soxuelly propagaved crop

plants like cotton, tomste etc.

The yield of chillies ¢sn he incressed by exploiting
bybrid vigour as elresdy demonstrated by Deshpande (1933) end Tal (1945).
The difficulty in the production of large soale hybrid sewds cap be
overcomne by the use of mnle sterile linenm. 50 fer ne male storxile
lanes have beon discoverad in chilliea. Ac such, shamical melhods of
inducing mele sterility appears to be the only way oul of this difficulty.
The precent study wes thas underiacen to evaluzts tho aclestiveness
of mrleic hydrazide and P,%w450 oa chillleg as wals genctocides and fo

study their side effects on the penernl growth and yield of the cxop.

I. Growth and morphological chuxaotoristies

1. Vigusl obusrvadion

In the present investigation 4t was obgorved that in
gonersl all the concentrations of bobh the chemicals produced side
offacte 1ike suppression of growth, yellowing of lesves wiilh burning
tips and burning of younger buds. She applicetion of the highex

omeenbrations at avery gterses of growbh were comparatively wmore
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injuricus. %his ig In agreenent with the resulis in other crope
reported by Turhey (1959), Hammer and Turkey (1959), Pate and
Zuncan (1960), Kristnon Neiw {1964) end Eeul and %ingh (1267).

The injuricus effects were more pronounced in the
eass of treatments with MH as compared to FyPe450. Comperatively
higher tomlc offects with ¥H than oith DIy¥=-450 hes been reporied
by Weir (1964) in bhinfi and Kaul and Singh (1957) in Cajanus cajem,
The pupprassion o€ growth as well ag other injurious effects persisted
only for a few deys and plants recovered within one week. Thie is in

agrecnent with report of Nair (1964) in bhindie

2. Heiacht of plentn,
Plants sprayed with highor oomeentrations (200 and 400 ppm)
T A slguaficently reduced whe bei ht, whereas Jhere wes no marked
redaetion in plant hoaght in the trealpent wath 1450 (Plate, 11, III,
IV end V)e Feluction in plant height with ¥ hae been zeported by
Currler gt 21. (1950) snd Jingh (1964) in cobion, Crowdluey and

Tomphal (1960) in cowpes end Yeuwl end Singh (§967) in Cajerue.

Fo Hurbor of f£icmens.

Resulte presented im tho Tobles IIY end IV cleaxly chow
{that both the chemicals significantly deluyed floweringe In this case
the effect of MH was found 1o be superior to that of Fy%450. Higher
concentrations (200 and 400 ppm) of I deleyed filowering simmificantly.
Telay in flowering by treating the plants with ¥H wes reported by
tavid (1950), Josephson (1951), Witiwer (1959) and Haini end Semdhu
(1959) an seversl crop plante. In the case of Iy#~450, Jaton (1957)



raported the some resulis in cotton. Keul apd Singh (1967) reperted
thet both the chemicals caused Gelayed flowering im Cojnmig.

Davis (1950) suggested that deley in fIovering was dus o the toxic
effecty of the chemicol, which retarded the growth of the wplante.

Congemuently the freated plants Clowered later thon the conteols

4£11 the plants sprayed with Fy'=-450 showed a slight
reduction in eize of flowers. {Flate YI and VIL)s The reduotion in
flowexr size wap £lso roported by Kumar (1963) in sescme end Singh (1964)
in cotton. Another interssting feature observed in Dy 450 and ¥H
trontmonte wes that the flowers produced imediately fotlowirg the
applicetvion of the chenmicals possessed smnller enthers which geld
dried up =ithout dehiscence. Suach resulis were aleo peported by

Kavl ord ingh (17967) in Oojamiy.

Cupmary of results in Tebles V shows that FyW=450 and
Hil did no% show any merked reduction in the toual nwnber o flovers
prouucets {IMg. I)e A slight reduction wap observed in planis aprayed
at ine tlord stege oF applicetion. In the case of ¥, =450 thic iime
of rosulte mae rerosted by Leelamma {1505) in bminjel. In the cese of
X8 the nighoot soncenfration in tho first stage of spplication
resulted in significans incweass in the total number of flowers
producsd, Cuch results reported by Cureder gb al. (1950), Kumse {1963)
end Singh {1964). Haul and Singh (1967) cupgested thet this inerecse
wan brought sbout by the incrzase in the number of branches due to

the death of epical reristens.
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4» POllen studism

{a) Pollen ghape.

‘The shape of the nowmal pollen grains of chillies ia
spherigal and 2-6 oolporate. For short pericds Pollowing each treatment
with the chemicale the percentage of polien grains with normsl shape
wag emall and there were large number of pollen graine which were
deforned in shape, small and shrivelled. Fhis cbeervation is in
eonfornity with the findings of sason (1957), Nerayens fwand {1960)
end Choprs gt al. (1960)

(b) Pollen size.

Resulte prepented in Table VI indicade thal the pollen size
was mich affocted by the chemical treatment. (Rlg. II)e The veduction
in pollen size wos comperntively more in the "H tronded Ylente. Amons
the concentrations of F,%W=150 the highost concentration wesulted in
maximm reduction in size of pollem grains. Fedr (1964) end Teelamme (1965)

8100 yvecorded peduetion in pollon elzo in planbe trgated with ™)WegB0.

5o Szerriisys

{11 Yor-dehinconeeo” exthorg.

Foth I'yi=450 and FH treated plants ghowed the presence of
nonedehiocent anthers. Thias iz an indication of pollen storilivy. Fleats
gprayed with FyW=-450 ghowed more number of non-dehiscent enthers then
plonts eprased with FH. This offect was more pronounced with lmrbher

concentrabion of the chemicnle Instancep of farlure of anther dehiscence
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because of the application of Fy¥=450 wers roported by Henszm ond
Hohr (13959), Cameron ond laion {1959), Pate ond Tuncan (19¢0),
Ssnthanen (1961)y Neir (1964) and Keul and Bingh (1967)s Camewcn
and Yabon (1959) reported that the nonedehiecent character wes nol o
uniforn feature of the anthers of treated corn plants. But Kauld end
Singh {1967) roperted that the effoct was quite uniform in Cojemus,
where the plants were treated with 1, =250 and *H. In 4the present

exporinent however, the effect was not uniform.

(11) Pollen sterslity.

(a) Acetocoymine steanint methed.

Pollen sterility doterpination by acetecsrmine staining
nethod revesled marked variaticn in the offect of chenicals on induoing

aterility, (Mze IIT A& B, IV A2 % B and VA & B

o thewa woere dafforencss bolusen the lreaimenis
Lor the zagimm por~eniye of s emlity mld.ose wd for the period of
its relenniun, 311 the treat enbs of both tao chemicals could inducs

wale sheslitye

In tho case of Fyu=450 complete rolien sierility was
obteined in plants irested with 0.107 and 0.25% on vhe 15th day of
the fired stege of spplication ordy. Usher conceatrasions induced
onls perbisl male obewsallity la £11 the threo siuges. successful
induetion of male shersiity with Det=450 hies been zeporbed by

Eston (4957) and Sangh (1964) in cottin, hoore (1959) in tomato,
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Cemeron and Doton (1959) in corn, Kumar (1963) in seseme, lair (1564)
in bhindi, Leelamna (1965) in brinjal, 14t {1960) in red clovers and
¥eul and dingh (1967) in Cajanus. But Pederson (1959), and Uiller and
Hittle (1963) working on elfnlfa and Starness and Wadley (1952) with
Soybeans could obiain only portiel pollen sverility.

W could bring about 100;) pollen sterility only in the
plants sprayed with 200 and 400 ppm at the firet atepge of application.
Induotion of complele mele sterility by the use of WH was weported by
Heyior (1950), Neyler and Davie {(1950) and Poljakov (1956) in moize;

Hoyer (1956) in cotton, Dohm (1952) end Chopee gt 21 (1960) in tomato

and Iyer and Randhewe (1965) in grapes. However, there were othez

roporta like Verven snd Dimmock (1954) in hybrid corm, Robart (195%)

on gaint paulis, ¥umar (1963} iIn ceseme, Singh (1964) in cotion, Mair (1964)
in vhindi and Keul and Singh (1967) in Cajanus, where maleic hydrazide

wap found 1o induce only partial male sterilify.

48 18 geen from date in Teble VII, this induced mole
sberility was of teuporary noture, beoosuse after come time pollen
atorility wes gradvelly refuced and the plunts regained theiy originnl
fortility. Table VII also shows that in all the trootuents with the
chenicals the sterility perconfage incoreased for & pariod and after
reaching the maximwm of ezch concontration and the stegas of asplication
got gradually decressed and afber a few wesko pollen viebility wes
roptored. This is in line with the reporis of various investigators

1ike Foore (1959), Santhansm (1961) and Leslarzma (1965) with Iyi=d50
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and Rair (1964) with Fy¥=q50 ond MH, In the prosent experiment
paximun pollen aterdility wes obisined on the 15th day after the
application of the chemical in the curly oboges of spplicaticu.
Keul end Singh (1967) nlso veported the same offect of FyW-~450 and
i on Cojenue.

Complete pollan sterility in the present experiwent
lagted for 12-17 days, depending upon the concentration and stages of
spolication of the chemicals. In tomato Rehw (1952) reported the
pariod of complete pollen sierility o be of 1014 days. Choprs et el
{1960) obzerved complete pollen sterilisy to last Por only 7 days.
Kaul end 3ingh (1967) meporbed the period of complete pollen sterility
to b of 15 to 25 days in Qajspus, Bub in rad clovers Wit (1960)
found mele sterility for the full blooming peried. Choudhury and
teorge (1964) obtained polien starility of 90-300% lusting for 512

daya in two varietips Of brinjal by spraying the whole plento with Hi.

{b) Serminedion of pollen groins in artificiel media.

The reaulis of the prosent investigptione on this sspect
prosented in Tebles IX, X end XI indicated that a medium conteining
15:% sucrose, 1% ager and 50 pom of boric acid gave bne mozimwn
percentage of pollen germination end pollen tube elomgations Stimulation
of pollen germinatlion and tube elomgation by the addition of bordic acid
4o the culture wedis was reported by Schurucker {1935), Thompson and
gatjer (1950), Bunzeer (1960), Ging (1960) and Dean (1964). Hristov

and Jencev {1964) found that 10 por cent sucrose and 1 per cent agur



stizuleted pollen gernination and tube elcongabion in red pepper when
flower extracls were added %o the medium. Higher concentrations of
suerose redaxded the pollen germinaiion and tube elongation in ihe
present ssudy. This is in 1ine with the raporte of Prassd amd

Yugaffapnr (1962) In the mpecies of Melvaceze.
{c) Percentage of sterild

In putrient madium clso the pollen graing of different
trestments ohowed & high percentage of sterility (feble XIT  and
Fige VI)e Dyi=450 at 0.25% in the first stege of applieation chowed
1004 aterdlidy. Other concentrations were nod ecapable of inducing
1007 sterility. Tho effact was more in the first ptage than in the
second and third steges of appliomtion. This is in agreenent with he
results reported by Nair (1964) in bhundi and Leolemma (1965) in brinjal.

HH hed a2lso reduced the rermminetion percenisge in the
culbure mediume MH et concentrations of 200 and 400 pm in the first
otage of application showed 1007 sterillty. It was found that the
higher concontrations resulted in higher porceantoges of sierility and
that meximum sterility wes obieined in the first situge of epplications
Such reoulis were also reported by Nair (1964) in vhindi.

A ocmpapdson of the two methods discusned gbove revenied
thet the sberility percenteges wors always higher in the cullure medium
then those oblained under acetocarmine stoining wethode This ls in
agreoment with the £indings of Ustapenko {1956), Nalw {1964} end



Leslamma (1965)s ‘Thie variation may be due %0 the fact that in ngar
medium only the rollen greins which eve completely fertile will
gerninate, while in staining lechnique, pollen grains having less

viebility ooy slse fake stain and will be counted as fertile ones.

{¢) rollen tube glongation.

All the treatments hed an effect of reducing pollien
tube plongation corpexed to controls (Toble XIIT end Mg. VII). Naximus
reduetion was obtuined in plents speayed with 042575 of F,#-450 and
200 ppw end 400 pom of ME at first aiege of applications Such
reduetion in pellen lube elongaiion wes observed by Nair (1964) in
bhindi with Fy§-450 and ¥H end Leelamms (1965) in brinjal with F,$=450s

I¥. Truld set and fruit charocters.

The effects of the chemicals on the muber and weight of
fruita per plant are glven in Tables XIV and XXII respectively. The
rosulds clearly showed that hoth the chemieals significanbly weduced
the nunber and weight of Cruits wer plants (Fig, VIII). The two
chenioales did not differ in their effecis significontly oventhowsh
there wos o vendeney of reduction in fruit cel ond welght of fruits

in ths case of YH.

In the cage of Iy7=450 the mumber and welght of fruiis
por plant in general showed a negatively significant incrssse over the

¢ontrole Such reduction in frult setling and yield were reported by



Bocanegra ot al. (19958) in French besn, Rubenhauer and Sehuttis {1960)
in sugarboots, Fate and Duncan {1960) in gotton, Hair (1964} in bhindd,
Leelamre (1965) in brinjel and Kaul and Singh (1967) in Gajamus.
However, Pulley (1960) reported no reduction in yield in sugarbecta
oprayed with 7450

Plants treated with }H showed muxiomn yeduction im yield
and fruit sotting por plandt. The hisher concentvations 200 pege and
400 prom profuced the maxdoum reduection in mumben and weight of fruits
per plant. Othor concentrations also showed a negalively significant
wnereang over the contzol. The pesult also showed that eerly steges of
spplication had e profound effect in decrevaing vhe wield whon comparod
o othoy stagec of application, Such results were elso reported by
Tilliampon (1998) in whest and rye, Jeuwherd and Ayeduys Prassd (1959)
in brinjal, Naiz (1964} in bhindi, Iyer and Rhondhawa (1965) in grapes
end Kaul ard Singh (1967) in Cojenus. Choudhury snd Remphal (1960)
roported that in cospes MY oprays (50, 100 and 200 ppa) significantly
increased the yield of pods per plamt. Higher concenmtrations (400, 600
and 800 ppe) reduced the yiald of pod.

2¢ Truit govting on selfing.

Results presented in Table XVI show & high reiuction in

fruis setiing on solfing censequent on Fy¥eq30 and MH sprays.

Thoe moximum reduction in fruirt setting of IyTw450 treated

plants was observed in higher concentrations (0.25 end .307) at the
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Pizet and thizd stagen of spplication. Refustion Inm frait setbing on
selfing was eleo reported by several worksyo like Moore {1959) in
tomato, Pedevson (1956) in elfslfe, Weir (1964) in bhindi and
Leclamme (1969) in brinjel.

¥H also refooced fruilt sebling om selfing, The highest
conoendrations (200 and 400 ppu) showed moxivum zoeduction &b all the
threo atages of application. The Pruit sebting on selfing was found
0 be dependent upon the concentration of the chemical and the sieges
of gppiicetion, These findings ape in ugreement with the results
obtained by Detm (1952), Naveyono Swaml (1960), Chopra ef a2l (1360)
and Waiz {1964},

3« Frudt sotiing on orgesing.

Resulis presented in Tables XVII did not show sny
gimificant diffeorence botween the tresiwments and control for the

percenboges of fruil set on crossing.

In the case of FyW={50, thiz reduction was more with
kighey concentrations and 1% wes likely that forbility of the femnle
phese was also glighdly affected. These findinge are in line wizh the
obporvations of sevorsl workees like Uaton {1957}, toore {1959),

Hade (1964) end Teslemwa {1965).

In the case of MH alpo more reduetion in fruit sebting
on croseing vas obisined in the higwer concentretions. Fhis ig in

agroment with the findingn of ¥aiw (1964) in bhindi.
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4e I&ggth of fruitsg.

Resulis presented Iin Tables XVIIT and ¥IX show that
both the chemicals reduced the length of frulis to0 & emall extant both
in selfing ae well ag in crossing. (Plate VIII & IX). Plents sprayed
with i ohowed more peducilon inm fruit lengith than IyW-450. Tne saucs
trand of resulbts wers observed in Fy%-450 by Moore (1959), Fair (1964)
and Leolamma (1965) and in Y1 by Harayenn Swemi (1900), Singh et gle
{1960) end Xoul and Singh (1967).

H5s Humber of seeds par fruib.

With regerd to the effect of chenmicals on the secd
sotting of selfed ag well as crossed fruits, a morked difference was
observed in tho case of both ths chenicels. These resulits are prasented
in the Tables XX and X¥i. The nutber of seeds per fruit wos found $o
be merkedly reduced in selfed fruite {Pig.IX), whereas the reduction
was not go marked in crosesed fruits. In the case of Fy¥=q450 the
paximm geduction of mumber of seeds per fruit on selfing was obiarned
under the higher concontrations of 0.297 snd 0.30 per cent at the
firat stage of application, This iz &n agreement with the results
obtained by Pederson (1959), Sunthenam (1961) and Neir (71964).

Maximm reduction in sesd selting with ¥H was obiained
in pelfed frulte of plants treated with 100, 200 and 400 ppm ef the
firat otage of spplication. Narayana Sweml (1960) reported the effect

of ¥H in 3ho reduction of seel setting in wvarious crops. Reduction of
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eged setting in plents treated with M was also repovted by Hiller of a3
(1955)s Feir (1964), Tyer and endhewe (1965) ond ¥eul end Singh (1967).

31Z. Seed viability.

The percentope of geraminution of seeds in selfed fruits
ap well o8 crogsed frults rovealed $hal the chemicsls hed bpoushd ohoud
morked differences in germination. Seeds in selfed fruits of both the
chemicele showed significant veduction in gerzmation {Fig.X) when
comparad L0 the secds in orossed fruiise In the case of 7450,
compezable results were obiained by Bocaneges gt sl. {1960) in cotton
ent Leolarms {1965) in brinjel. Higher concentzations of both the
chaenicole showad marked reduction in germination of seeds in selfed
fruits. vhile the data presented in Table XXV show that thers is no
marked reduction in germination of peeds in crossed fruits. Iyer and
Rendhewa (1965)mrtea that theve was no redustion in
germinalion of peeds obinined from plants treated with Fy=450. In
the ¢ase of M, Choudtwry and Damphal (4960} also repovied similer

rooults in oW Pode

Reduced fonit set or selfing may be due to pollen
storility, non-deviscence of snthers or fenele sterility or due o &
cozbination of two op moze of these factors. In thie study there
was marked refuction of fruit set on selfing in tho treatments with
the chemicolse. The fruit set on cressing wes however, nol reduced
10 any appreciable extent in any of the trostnents. This suggests

that the feuzle side iz nol ruch effecked.
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To further clerify this point the number of sesds por
Fruit on sglfing ag well as crossing was compered. The nunber of sseds
per £rult on selfing was found to he merkedly reduced in the trested
plants whereas nunber of sceds per orossed fruit was not much affected.
This further confirma that the functioning of the evary was not much
affecteds The other chscrvation {hat germination of seeds wes more
affaected in selfed fruits then in erossed fruits again confiems that
feomale fertility generally romained wneffected by the treatments.
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| Thsa pxesenﬁ investigation wes undericken in the Division
of Agrieultural Botany, Agrlenltural College and Reseerch Tnstitute,
Vellayeni during ii%é-‘l%‘?. with a view - '}‘avaluate the seleciivensns
of FyR=450 and m{fm chillies as male .gamaﬁoaidea and to study their
gide affacts on tﬁe genoyal) growth and yisld éf the onop.

By ¥=450 at 0.10, 015, 0020y 0425 2nd 0,305 and W at
25, 50y 101’), 200 a&zﬁ 400 trm were apglieﬁ &g i‘olia. spesy ot theee
stayes of plent growth. The firsi: a;‘:"ay‘!me wag g-iven when the first
fimr waS unéergei.zag anthegine %bsaguent Sprayvings ware gﬁ.van at an
m*&ervai of 15 6@@ in between two sprayings. Centrol planﬁs {no spray)
and planta spme(: wi“{:h diptilled water thrice, at the sane stages of
plent growth as uhe chammai aprey, were also atudied. Plants wore
raised in a pandomieed block Gesign.

N ﬁm:i‘iﬁeé were rado on the effect of chemiecals on the
genenel growih and height of plante, mumber of flowers, rollen sise
and aha;,:xé, pollen sterility by staining ond culturs m@*\chad_e, roilen
Luba elonggtmng frbar and weight of fruite per ylang, and fruit
setbing, le@ af?;;'.ﬁ'mits, mumber of s6eds, snd geed viebili
selfed as well as crossed fruits. Selient resulds obtained from the
I&r&fﬂen% :iz;véetigaﬁi@n ave sWSaﬂ Helow~

1. Side effects like suppression of growth, yellowing
of lesves with turale tips bumnig of younger buls follomed She chamical
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sppiication, their inteusity heing more with higher concentrations at
Qeriier stages. These effects were more yronounced with MH than with
Fy iS50

2+ Highar concentrations (200 and 400 ppm) of ¥
significantly refuced the plant height in ths firsi stege of application.
Ho sueh zarked refuetion in plant height was cbaerved in planus spreyed
with Ty %450

3e Higher ccncentrations of both the chemicals at the
fivgh atege of spplication reculted in u general deiay ia Llower
avoiduntion, the deloy veing signaficsut #ith ¥H at 200 and 400 ppm.

4e Total flower profduction showed a slight vedaction in
plants spreyed ab thisd steys of application, Higheat concaniration of
#d in ithe £irst atage of epplication vesulted in significant increase
in the total nuwiber of florszs produced. Other treaiments had no ravked

effect un thie chapacter.

S« ALl the plants gprayed with Fy¥=450 ahowed & elight
roduction in olze of flowers, ond in the case of both the chemlocls the
flosars produced immediately following the application possessed
szailey and non-dehiscent anthorge

Ga Pollen enalysis shows tho prasence of defomed and
shrivolled pollen graing in the trested plants with & gonersl redustion
in size, the eize redueticn baing wove in the ¥H trected plants.
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7+ Complete polian pterility was obéained in plants
treated with 0,70 and D.25% of Fy™-450 and 200 and 400 poe of M =4
the fivet slsge of epplicetion. This induced slerility wag of tewmporary
nabure and g0t gradually decresnsd, and siter & few weaks the polien

viebilizy wes rostored.

8. Gernination studiss of pollen in 1 ager medium
showad a8 higher pencentage of sterility in culture medium compared with
the atainiy technique.

9. The rate of pollcn tube elungation was alvo muoh
effacted by tho chemlcal treatment. The maximus reduction was neticed
in the higher concentrations of both the chemicala at the eopliest

siages of applications

10 The hicher concentrations 200 end 400 ppm of UH
produced seximm refustion in numbor end welght of fruits por plant.
Tn generzl the early atsges of applicaticn had & profovnd offect in
decprensing the yield when compered to other atages of appllication.

11. The fact that the fruit set was reduced wm selfing
and that 4t was elnost noppal on crossing in the trested plants
suggzestod that in genersl the effect of chemdczle et the concontrations
wead in this atudy was selective and affecting only the male gide.

12. Both the chamiculs inhibited the lsngth of frults

$0 r spall exSent both in selfing as well as cressing. Plants sprayed

vith M showod mone refuction in fruit length than Fy¥-450,



15 The higher concenvaations of both DyT=450 and ¥E
induecd maximm veduclion of seed setting in selfed fruits. As in the
cage of frult celbing, {the seed sebting aleo was not mawkedly roduced
in crosped fruits of lbreated plants sgein andicataing that the owvule

fertilaty wis not mwch Lonpered wish by the treatuente.

i4e Houds of eolfed fruito of treated plents chowed
redacad germinelion compared to seeds of cvossed fxulls sugzesting
that ovon eome of the ferfilo pollen grains which cxdd o.fect
Sezbiliaaticn of ihn omies wors nob Dully nomwl. Tafs is algu
supnendad by the fao. thet Lhe xate of pollen Hube elonpaiion wag

found sffoobed in the trooled plonto,

in gemercl, thy reualis of the preosent ilovessisetion
subicined the possinle are of the tro pamplecides, T,W=]50 oud ME for
gurcarsful dnduetion of =ele plopility dn ohi¥li2s willw b wach harniul
gifie effeciss The hisher concentrabions of Wt (200 and 400 pra) and
0e257 OF 7450 ome fond Lo ke {ve woch sultsblo congwntwailons of
theme chemicala which give vhe besi resulus in inducine melse sterility

in ¢hillives
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FIGURE I

Bar disgram chowang the total mumbex of flowers per plant.
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PIGUREBE II

Bar diasgran showing the size of pollen grains in u.
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FIGURDD III

Graph showing the percentege 0f pollen sterility by acotocermine staining
techmnique in the first stage

Ae ¥y Red5C
Bs ¥H

Hotes~ Observations were made 5 daye after spraylug in § dags indervals,
wntil the reptoration of fertility as in control.

1 ~ 6 represents the intervals

C ~ Control.
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FieuUuRrREg IVv
Graph showlng the percentage of pollen sterility by acetocarnine sizining
techmique in the second stzge
A.  Fp¥=-450
B. ¥H

ot~ Obserwtions weve mode 5 deys after spraying in § deys intervalg,
uwntil the rogtoration of fertility as in conirol.

1 - & vepresents the imvervals

¢ «~ (ontrol.
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FIGURE v

Graph showing the percentege of pollen sterilatv by acoloccrmine sheining
techvdque in twe thixd stage
Ao PyW=450
B. M3
Kotes= Ubservations wove rede 5 days after spraving in 5 days intervalsy
until the restovation of fertiliby as im control.
1 = & represents the intervals

¢ - Control.
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FIGURE VI

Dar diagram ehowing une percentage of pollen sterility in
culture media.
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PIGUIRE VII

Bar diegram showing the length of pollen tube in u.
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FIGURYE VIIX

Bor dragrem ghowing the weipht of fruits per vlent in grem.
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FIGURE IX

Bar diegron shoving the pumber of seeds per celfed fomitb,
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Bar diagram showing the percenisge of germingbion of sesds in
selfed fruit.
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PLATR b ¢

Genaral layout of the field experinent.






PLATE II
Contxol plant on {5th day after planting

PLATR III
M &% 200 ppm treated plants, 15 days after the
first stage of appliocation.






PLATE IV

MH at 400 pym treated plants, 15 days after the
first stage of appliocation

PLATR V
Fy¥=450 at 0,30% txeated plants, 15 days after the
first stage of applioation,






PLATR VI
A cowperative study of contxol, FyWq50 and NH treated flewers
at the first stage of application
Wotes= € = Contwol
Upper row showing 25, 50, 100, 200 and 400 ppm of MH.
Lower row showing 0.10, 015, 0420, 0,25 and 0,30% of ¥, %430,

PLATR VX

A oomparative gtudy of control, P,W450 snd MH treated flovers
a$ the second stage of application

Woter- O = Control
Uppar row showing 25, %0, 100, 200 end 400 ppm of M,
1ower Tow showing 0,30, 0,15, 0,20, 0,25 and 0.30% of PyW=430,






PLATE VI

Selfed fruite of eontrol, Fy¥-450 and MH treated plants
Fotet= C = Comtrol
Upper row showing 25, 50, 100, 200 and 400 ppm of M
Lower row showing 0410, 0,15, 0,20, 0425 and 0,30% of Fy%eq50.

PLATE IX
COroseed fruite of oontxol, F,¥=450 and NH trested plants
Noter- € - Comtrol
Upper row showing 25, 50, 100, 200 snd 400 ppm of MH
Lower xow showing 0,10, 0s15, 0,20, 0s25 and 0.50% of F,¥=430.






