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INTRODUCTION

|
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|
Followiné' ;:lhe discovery of polyploidy in
Qenotheya by 'Ln'b;m (1907) 1% was found ko bo one of the
most wideeﬁ?read leu'xd distinctive features of large number
of plant specied, ' The fmot that many crop plants like
wheoat, oatw', eotlﬁ?n, tobacco, potato, benana, coffee and
sugercene &re high| polyploids led to the inductlon of

polyploidy in plants with a view to produecing more
promising varieties.

The ”ﬁmtj succeasful attempt was made by Winkler
(1916} in lshroué.hldecap.l.tatlon method and he obteined e
tetraploid form ,;Tf‘Solanum anigrum from the regenerated
ozllus tissue. Cold or heat shock, decepitation treat-
ments with eheml{cl:z?:l.s such &3 acenaphthene, chloral
hydrate, ethyl m'ql:rclmric chloride, benzene, veralrive
sulphate etlzop, :?.lxl'eisome of the methods lried. However

Blakesloo and l.v| vy (1937) are credited for the first

(|
diacovexry of Joolehiolne technique which became universely
popular, becau:w 'oolohielue can be applied to a wide

range of plan!.s v\;xth consilderable ease.

o 3
The al‘kaloiild colchicine is extracted from the
seeds and corne ?ig_the sntumn crochus, Colchicum

gutunnale belongﬁlnqgilg to the family Lillacene.
i1

|
|



Induced polyploidy hae immensc use in plant
breeding. The presecnce of larger and showy flowers in

polyploids of Iberis smera (Bali and Tandon, 1957)

suggents the olrong possibiliby of selection of o
desirable bype for bhe introduction inlo hovbiecul turel
brade. Teolrapleidy has beerm introduced in Lruit orons,
vegetable cyvops, legumes, fodder crops, fibre crops,
gplees yiclding plentes and in cereals. Tendon and

Chinoy (1950) obizined in Amarpnthus blitum lerger -nd

nore number of lenves in the tetraploid and vegeinluve

cycle waa found to be prolonged,

Grenter renge of variabiliby with regard Lo 9lze,
dry mabtter, proicin conitent and sugar content cle. weys
found in bobraploid sugsy beels and mengel (Peto and
Boys, 1940, Kloen, 1957).

Chiili (Cepoicun Eruitiscense) is widely used in

India for culinsyy purposes. The scope of polyploidy
breeding by colchicine breatment in this erop has boen
indiented by Pal eb al (1939) end (1941) and Aleksic
(1960).

The prescent = tudy was underitsken with & view to

throw move light inte bhe following aspecbaie
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1. To evaluate the efficiency of colchicine zo &

polyploidising agent in chillies.

2. To meke comparison belwoen the performcnce of
diploide and ertificially induced tebraploids with
respoet o the rate of growbh, flower productwon, Lrulb

a0t end yield.

3. To study the morpholegical and cytological

abnormalities assccizled with colchleine technique.
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lg {
Early histogxl |

| | .

The Mstory of oolchicine,the dxug of ancient and
modern mate“ia medica ig rooted in the myths snd in the
written recorﬁa]o[f ancient, Egypt, India and Grecce and
rune its course| through the ages into the world of today.
It iz known from lver.v early deys a8 & speclfic remedy

for gout, | l||

. |
coléhicine is? a poimonous alkaloid extracted from

the seeds amﬂ cclvrms of the autumn orocus Colchicum
autannal o L. ‘belonging to lily family. It grows abundant-
1y in its namral habltat near the black see ie., at

Cochia. Mm:e timn 50 species zrye kmown which contnin
colchicine, ! i

Colchieine 'in biologieal resezrch
| |l
11

Dustin (11934) in Belgium introduced colchicins in
biological, resedreh as a velusble tool. He recognised
it as & melotic p&aison. Charlee Darwin (187%) wss an
eariy expe[:rimen%er on ‘the effect of colchicine on plantn.
He applied the (%rgxg on insectivorous and senaitive planbs,

But he yeported |uo valid conclusions. HModern period of




R |
renearch with colchicine begen in 1889 when Pernice
| &
showed o dil:spmpprtion of metaphese, and arresnled
[ )
snaphases in ',cole}lucine treated mitotic cells of ganmiric
! ]

glond of aﬁg.i ] '
|

Dnetint (1934) suggested the possibility of
colohicine us o IE:olol. for caneer chenctherapy. Dustin
et al (1937) very 'closcly ostablished that colchicine
acted upon m:l*eoe::i.al both in animal and plent tissues,

i !
Nebel Zmd]Rllttle (1939) demonstrated that colchi-
|
cine acted upon mitosis and that it was an important tool

|
in induecing polypleidy in plants.
I
[
Blakslee elmd Avory (1937) through theiv work on
i

Tatura and ‘oblher|p1ant speciens eslablished the faol bhat
colohicine wap e:n'lew and effective tool for meking
experimental polyploida. Its high solubility in water
and non-lethality to plant ab concentrabions which cen
induce polyploidy" are the major advantages of rolehicire
28 a tool in pol&plloidisation in plants.

]
&%&M@iﬁ?&

|
The prlnci'p%e underlying the colchicine treatment

is that the |alksloid must be brought into contact with
actively ﬁj.vidin% %aella. This is offocted by trenting
presoaked Béeds qifh colchicine solwution bo the

|

. i
, !

i
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meristomabic region of the plant or young seedling.

The mebhod consists of treating bthe seeds wibh colehicine
aclubion, apnlying colchicine bo bthe growing Lips of
young scodlings and applying colchicine to the other
growing regions of the plant like roobs, iubers, suckeoro,

bulba, flover bads, cubtings eobles

Seed lbreninent

Various workere studied the effect of aqucous
colchicine solublion on different plents species in

inducing polyploidy.

Yunbzing and Runguist (1939) trerled sceds of

Pinus nonderose by keoping Lhem in moisb send al 5%¢

for thyree monihs in green house. The seeds were lLroaked
with 0.25 poreent agueous solution of colchicine fox
five dnys when sced cont splilb, resulbting in polyplold

variebies.

Remervagon :nd Joshi (1941) produced btetraploid
grem (Cicer avietinum) by bresting soaked secdn with

1, 0.25 =nd 0.5 percent agueous colchicine for varying
duaibion renging {rom half o twenty four hours. Tres b=
ment with 0,25 percent solution for half en hour wae
found Lo be the best. They also god tebriploid chiillioes

by colchicine btre: tment of seedn. Ine effective
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trentnent wab tronting seeds with 0.05, 0.1, 0.2 and \//

|
0.4 percent (lmueolm colchicine for one to eight days.

]
Rao ot 21 (1944) produced tetraploid sirains of
Corchorus oli&omius by tresnting dry seeds with
[

olchicincs rolnﬁions of 0.05 percent to 1 percent
congentra !.:i.on fdr 12 to 24 hours.
P
Remanujem and Deshmukh (1945) induced autotetroe
ploidy in fself sterile species of Braspioca campesirig Var.
toria, Bragsica En:lgm end in self sterile species of

Brossica compestris Var. Sarson, Brassica tournefortii

and Brrgmigs'ar ;pxnc‘gg by treating dry seeds in aqueous

i T ..
colchicine of 0.1, to 0.4 percent strength for 24-48

houra and gomin'a‘ted seeds in 0,025 to 0.1 percent for
824 hours., | '
| I
l
In Ppraxacum kok-saghyz, Warmke (1945) could
induce polyploi«{y by immersing seeds in 0.05-0.8 percent

colchicine ii'o:r one, two and four dcys in covered petmi

dighea at ro<|m &empem tuxre,
1 t

Hertzéch i(1954) obtzined tetrmploid forms of
Oryza aat}.v‘g:' by immersing germinated sceds in 0.05 percont

colciiieines | E
|

muelze!land Kramer (1955) on tlreating seeds of
Vaceinium myrbillum, Var. corymbosum and diploid and

|

i
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‘e traploid 'verlels:%.es of Fragaria vesen with 0.1 t0 0.5
- T £

percent solutions for period renging from 27-72 hours
noted an a(l:ccilleratea germination and incressed germinmbi~
1lity in the oase| of seeds that were stored for mome Himo.
In the cusc cif diploid F. veses bthe seeds gave best

reagponse t0 Q.3 n$reent colohicine solution for 72 hours.
[
|
Bifler (1955) reporied thet tetraploids were
obtained by tirewei[ng secds of Picea pbies and Beitula

Yerucoss with 0,25 and 0.2 percent colchicine solution

rex.:xpcot:nsz_vl'ely.'I !
t
([

Senlan“d Hllfm{'i (1955) showed ‘thet 0.25 percont
colchicine fo'r 6|| hours was the beat concentration-duration
combination, for inducing polyploidy in Vigna sinemsis, by
seed trerx‘efs'en:t. , ;

Joknson (19156) reported that treatment of ascell of
Betula veg;gg[aa 'az{a an F1 hybrid between Bebula japonien
end B. verucosa viwilﬁh 0.2 percent colchicine solution fox
3 weelts gave lﬁeb'::'gaploid individusls.

[

Sri.tinss:tzav!al(*lsss) produced fertile autotetvaploids

in pure varieby otl‘ Sesomo (Sesamun ovientale L). The

{
secds wove ao.lzxkex\l {in woter for 12 hours and troamted with

l i\
0.04, 0.06, 0,08|and 0.1 percent aqueous solution of



colchlciueifor Jelying durs tiong. After treatment lhe
seeds wereﬁwaahgdibhoroughly. 25 seeds treated with 0.04
and 0.06 perueub £or 2 ond 6 hours period produced one
tetraploid eaoh, and 25 seeds tremled with 0.1 percent
for 4 hourla produce(i one tetraploid.
i

‘iokgyama ‘axlui Matzui (1957) observed that in tez
the optimum ?ondj‘:ﬁsims for inducing polyploidy through
geed tlreaiment wﬂm‘s with concentrabtion of 0.3 percent for
a range o:f}‘lﬁo-ﬁw hours. Better results were obtained
when the tamp&raL&re fluctuated over a fairly wide rcnge,

|
than whea 1t romained relatively constent.
|

Enight (1§$7) tronted Thoobroms coomo with 0.6

percent colchicine in agar for 24 hours soon after
{

{
}
Kundu =nd Saxma (1956-57) observed that effective

1 |]
germinetion,

|
concen tration fo\‘r({inductlon of telraploidy in Corchorus

olitorius x]'anged§ from 0.012% percent to 0.10 percent forx

six to twentyfouf houra,
I

moen (1957) indueed polyploidy in 4 variebtios of
eugarbeet ami 3 variet.l.es of nmangel by treating germinaied
seeds with 0.1 k? io.a percent colohicine solution gt 26°%¢
for different dumal,tlons.

i
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Smith (1958) lnduced tetraploidy in Berley
varietien ilw,y soa]h:]ing gerninnted seeds in 0.1 pereent

colchioine solution.

I
Hull =nd Britton (1958) obtained a number of poly-

ploid blaekbez*riex{s and raspberries by treating germinating
seceds at the craj‘b)‘:ed sced coat stoge with 0.2 percent
colchicino 'in § percent glucose aolution ot 86°% for 9
hours. Fronzke gt sl (1959) obizined meny diploid mutente
induced by hr'ea!)l;i;ng gerninating seeds of sorghum with

-
0.5 percenlb ecolchicine.

Saharév e‘t] (1959) treated seeds of sugarbeed
with 0.05 peuwzmnbA aguoous solution of colchicine for 48
houra. ﬁytological analysis showed that 2 cut of 150 ilants
were tebraploiﬂs. They asuggested that a higher col.chlcine
concentrabion 0.1 to 0.2 percent and shorter period of
treatment.l 2-|-6 hours might incrense the number of

[
polyploids. | |

o |

P :
Thombre m]nd Depal (1960) trealed sceds of Agave

cantala with! 0.4 percent colchicine for 6 hours and

obtained ta*l:rap]]oﬂ.da.

]

G:n,cin ebal (1960) obtrinod polypleids by treabing
seeds of wini.er rye with 0.5 percent colchicine solution

for 24 houre. L

i
|
i
i
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Alekaic (1960) reported thut tetreploid chilliies
were obtained bJ }treating seeds with 0.8 percent

colcohicine aolutmon.

E&of:fett Lnd Nixon (1961) suggemted that tetraplolds
in Black wattla eould most readily be induced by soaking

i

f
the seedsn :i.nI 0,02 percent to 0.03 percent colchicine for

|
48 nours. An slibernative trostuent with 0.01 to 0,02

percent colohicine for 48 hours also proved to be effecbive.
, bt
1y

S{m)izlynm{xi: et al (1983) reported that seed troate
nent was a;ii‘f'ect:;}v:e in obtalining polyploids in rye grosns,

Thenlemne !( 1964) treated socked seeds of clusber
beans with! agueous solution of colchicine. The concen-
tretions used wer[e 0.1, 0,25 and 0.5 percent for 3, & =nd
9 hours. 0.5 » rlcent colchicine solution for 9 hours
treataent w&a mlre offective in producing 6 polyploida.
0.1 percenl‘!s a9l tlion of colchicine for 3 hour treatment

waa nnsnec]os?sfml..i
{1
L
ﬂair (1965) obtzined polyploid sesemum by treating

the eoakedlseed with 0.05, 0.1, 0.15, 0.2 percent
oolcnic:lnelaolu 1one for 3, 6 snd 9 howrs. The elfootive
troatment wes 0, lal percent and 0.15 porcent colchicine
i pf

solution i‘or‘G hours ench. These congentrations gave 8
yolyploldw out | t4..'149 total 19 nolyploids obtained.
I i

|| i ‘
o
| 11
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Seedling treatment
| i

faeeénns btreatment with eolchicine at various
stages of ﬁevelopfaent hae also been proved %o be as
effeotive as th Peed treatment and in some cropa nore
effective than vll;he secd tremtment. In seedling trenimeont
colchicine! i.ls generally applied as agqueous solution or in
the form of & pa}lte nade in lanolin, agar or glycerine
mofium, i?ief ef! e‘ct of different concentrations of
colohicine, duration of treatwent end mode of application

may vary depenﬁil.ng upon bthe plent on whioh it is trealed.
|
wm'lnke arld Binkeslee (1939) found that a longer
period of 't;resa‘oment (2 days) with 0.2 to 0.4 poroent
colchicine :aolution was @uch more efficient than a shnrior
treatmenk i(}i da&); with 0.8 percent colchicine to indnce
volyploidy in tob:a,eeo seedlings.

j
Heble ami Tutle (1939) obtlained betraploid merigold
Plants by raa'iezabs[ng apellings with 0.02 to 0.16 percend
ecoichicine emluTion for 1=14 houre at the 4 lcaf stage.

They also 'cb;kalr(ma tetraploid petunies by peinting in the

roselte slage w!l.t‘h 1 percent colchieine in lgnolin,

| b
Shimmuz-a {1939) induced tetraploidy in Lygopersioum
eacalent\zmlby snbdecung the growing pnints of secdlings

|
o

l
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to eolehicine tyecatment. Colchicine of 0.2 percenl in

lanolin paste wus applied 2 or 3 timez 2 weok.

Straub (1940) observed that the applicabion of
0.025 percent colchicine in cobton wads for two suctossive
rornings bo the growing tips of shoots in young scedlings

was an elfective mebthod %o induce tetreploidy in Pisum

gabivan,

Beaaley (1940) prodused polyplolds from eleven
typen of Goasypiuvm by colehijolne technique. A small oliy
was nade sbont 2 cm below the growing tips snd immorsed
in g vial contrining 0.2 percent agueous solution of

colchicine fox 24 hours.

Baoweller et sl (1940) gel betraploid bulblebs of

Lilium formomgnur by immersing the growing points in

solubions of oolchioine of 0.2 perocent %o 1 peroent

coneen bration for 2 hours,

Lenghan (1940) trembed the axillary buds of
cesame with 0.% percent colchicine and wilh 0.4 percend
colchicine emulasion., In both the treaniments severe bura~
ing and drying baex of lenves occuryred, followed by the
forme bion of cnllus like tissues ond new bude, which

doveloped into tetraploid bramches.
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Kaner end |brehen (1942) and Kumer (1945) reported
that the more ef‘f;ective method of inducing polyploidy in
Phagcioclus radigtus was by treating the spical buds of
i

|
seedlings with O.4 percent colchicine in ager.
Py
Shifries'(1942) recommended a method for mase
L
production of po:l'yploide in Cuoumis sativus by treating

the shoot apex at the cotyledonary siage of growth with

|
0.3 to 0.5 percent colchicine emulsion.
1

|
Iool ;nd !Bemford (1945) succeasfully doubled cight
haploid forms of pepper to their diploid fowns. Strengthse
of 0.1 to 1 pcroent colchicine emulsion were smeared oun
the growing {:ipe.xeither in one oy two sppliomtions in
a week, or by injfcting the agueous colchicine by meanns

of an inkarval injector inserted at the nodal region,

|
Hofmeyor (1945) treated the seeflings of Ozrics
N '
papaya with 0.1 Ipe‘rcent colchicine epplied in drops 6

tamog a day for 'fi.ve dnyse
i ll i
Yo
Kobayazhi| and Shimemura (1945) reported thai drop

method using ]0.2‘ to 0.5 percent colchicine to wet Lhe
growing ssberln tiyJa lto be the most effeclive method in
indueing polyplo;aly in sesame.

[ |

|
Dermen' (1954) obtlained tetraploldy in grapes by
epplying 0.5 perc::ent colchiecine in 10 percent glycerine
\ ||
| {
| |
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| |
in water, |T|he l'm’ds were moils tened with a small drxop ox
80 of the solution once for every two deys for a tobsl

of three tim:eeq |
| N

He:;tasoh {1954) obtained tetrasploid forms of
Trifolium hybridum by immersing shoots im 0.05 percent
c:o].chio:).lmz;i for 24 hours.

|

Zul\m]ga and Gargiulo (1954) obtained a tetraploid
variety of\y_jx,_‘t_;_é vinifera by injecting newly formed buds
with 0.1 1:;) l()..'i‘;;lercmﬁz colchloine in § percent pure
glycerine, Carlebto (1954) obtczined diploid cells with
20=40 in Ocl‘)cao ¥, trenting the seedling with 0.375 percent

to 0.6 pereent ¢olchicine solution.

|
Bragdo (?955) roported that immersion of young
win ter r.yeli seedlilngs when the Coleoptiles are aboul $ mm

|
long, in O. 2| pe:l'(alent colchicine for 20 wminutes has given

good reaullts. i

| ! l
|

Sedlm\ayri(:1955) treatod young seedlings of sugar~

beet with 0.2 percent colchicine solution and obiained

tetraploids.| f

I
i k
Chondtmry et al (1956) produced tetraploide in
3
two varietlos of 'Corchorus ca gulnris, and three
varietlies o:E Coxvchorus olitoriua by trenting seedlings

with 0.1 to 0.2

percent colchicine for 24 hours,
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Vorga (1956) oblrined 50-70 percent telraploidy
in beeb by treating it with 0.05 to 0.1 porcent agueous
solution of colehicine 2t the epox of the seediing ob

the cotyledonary alage.

Deveskeviecus (1956) induced polyploidy in
toma boens by applying 0.01 to 1.0 percont colchicline

solubtion at the growing polnt of seedlings.

Bali end Tandon (1957) veported that the mont
effeobive nethod of trestment im obinining polyploidy in
Linarine wvulgoris was by trenting the growing poinit of
gcedlings with 0.1 to 0.2 percent eolchicine solution

foxr six hours. In Iberis amarg the same concentyrebions

for 6=-12 hours gnd in Alyssum moritinum 0.2 pereent Top

6 hours proved maccessful.

Knlght (1957) reported the oplimum concenbrailon
tine combination in inducing polyploidy in ZTheobronms

cocon Lo be 0.6 perocent colchlicine in agar, appliocd 1o

gpical buds Lor 24 hours.

Kumor e gt (1957) obiained = fertile sllonexwylold
Arscohis by breating the sberile Lriploid hybrid, eblpined

in o eross bobween 2 tetraplold Arachig hypogaes with 0.2
percent nqueous selubion of colchieine ‘to bthe buds of the
aterile hybrid.
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Sikks ot é; (1959) obtained teotrapleid Trifolium
by immersing 4 fday old secdlings in 0.1 percent colchim
cine. Tregiment with 0.05 percent colchicine for eight
hours atbt room btemperobure g ve s high percentage of

nixaplolds, In Melilelus indics lhe bost breataent veo

0.0% percen® colchicine for 4 houra ab room teuperciure.

Chopye end Sweminatben (1960) indwced nolyploldy
in waterwelon by breating the terminal buds in cotyle~
donzdy oimge wikh on emulnion of 0.2 pereent colehicine,

sbtearie acld, mérpholine and lanonc.

Kumar (1960) troanted aplesl growing polnts of

seedlings of Delphinum pjocug wibh colchieine, by dipping
in difleyent otrengths of soiuvbicn for different lengilw
of 4imo. 0.1 percent solution for 12 hours wes voyy

eifechkive.

Mohenty et al (1961) produced tetraploid planie
of Wigor by iarersing seedlings in 0,055 0.1, 0.2 sad
0.3 peveent colehicine solutions for 4, 8 and 12 hours,
Treatasnb of 0.? percent fovr 4 hours cnd 0.05 pereeat

for 8 hourn grve best rosul s,

Bouhammont (1961) in his study on the nebion of
colchicing on rleoe seedlings obreyved, bthab 20 day oléd

plants wore betbter than nevly sormine bed seedlings o
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induee polyploldy 0.1 percent colchicine solution

applied fox 2t loast 2 hours wad reeomxended for the
{

induction of po%yiploidy in rices
|
|
i
Galeelnko] (1961) obamerved that the optimum concen-

tration of; colchiicine Lfor polyploid induction in cucumber

3]

|
conaistod 'Ef." 2 0,05 peroont solution applied either a%

18%°¢ for 45 ho Yo or at 3390 - 35°C for 24 to 27 hours.

Vig (1196 ) obtzined autotetraploids in Ph IV 4ype

of Cyamopsin ’gsoralioidsa L. C. by breating young so¢d~-
linga wi.bh!flo‘.‘? pdroeut colchicine in lanonine paste.

i
i

S:c:i.'»'&sst;a.w:vu'»e.i and Bajpai (1964) tremted 25 healthy
brenches of :LOqt’ze\[i: {Eriobotrya jeponieca L) with 0.12 per
cent to 1 percent‘ golehicino for 6 to 24 hours, gnd
induced pe].y]plaild;y.

\

| )
Thankeons Pi11ei (1964)th‘eahad seedlings of
|

clugter bem'«a wi i:h colchigine. Concentralions and

Surations wem 0.|1, 0.25 and 0,9 povrcent and 3, 6 mnd 9
hours resmechve&y. The seedling trestment was found to
be efreelwe. s&iisaxmum number of pelyploides was obtained
in the seeﬁling “I.ireahmem; with G5 percent colchicine
for 9 hours, | l
I
!
P i
/ Ean' (19?? iramted sesame seedlings with
colehloine aolufion. The concentrations wore 0.05, 0.1,
i f
Ky
i r !
|
|
i

|
'y




19

0.15 and 0.2 percent colchicine solubtion in verying
durzstions of 3, 6 and 9 hours., The effcective concentra-
tion=-duration combinations were found to be 0.2 percent

ab 3 hours and 0.2 poercont at 6 hours.

Other melbhodg

Other method of applienbion includes the nppli-
eation of colchicine o growing regions of planta obhor
than ste tip such as root tip, tubexs, tillera, [lowor

buds, cubtinge etc.

Nebel and Butile (1939) tremted cuttings of single

cione of Tyedescrntbis reflexa wibth 0.2 percent colchicine

for four hours snd induced tetraploidy.

Pzl gk 21 (1939) obtained polypleid chillies by
trealing the roots of scedling with 0.05 - 0.4 percent

colchicine for 4-6 hours at the time of transplanting.

Shimemura (1939) induced polyploidy by lmmsrsing
the roots of Allium cepz (1.0 to 1.5 om in lenglh) in

0.4 percont colchicine for 2 hours. Sparrvow (1939)
obtained polyploid slraina of while flowered clone of
Antirrhinum majus by breabing cuttings with aguoous

coienrgine of 0.1 to C,25 percent Cox 7-42 hours.
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Remen end Lrishnaswamy (1950) succeeded in
-ebting an autotetraploid Zennisetum typhoides by
foreing the agueous soiubion of colchicine bo geb inko

the tlssues under reduced promsure.

Tozyo (1954) obizined belrzploid mulberxzy plinbs

by btreating the buds with 0.4 pereent colchleine.

dnbanalu o a2l (1955) treated whent with 0.05

percent colchlcine and oblained amphidiploida.

Carnahen snd Hill (1955) mnde a cross between au
induced tetraploid Festucn elsbor and Lolium perinne, A
hybrid with 21 chromogome waa obtained, Treatmentk of 1
tillers wllh aqueous solubion of colchicine resulted in

the produetion of autosllohexsploids,

I1lim (1956) reported bhat gient diplold and
uixaplold pollen graing were oblained by treating flowoy
buds of birch with 0.2 percent waym colchicine golution.
The treoatment was corried oulb in 2 purbial vecuum snd wrs

effective e~peelally al diskincsis.

Kothecker and Ficlder (1957) reported that by
grefting melhod wnd keeping the air humidity at 20 pereent
and temperature 20°C with colchieine solutions of 0.5 cnd
0.1 percont for 72 to 96 hours znd uzing tomabto =3 rool

gtalk succesainl polyploids of Solsnum paradoxa wero

produced.
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Osmone (1958) treated flower buds of tem plank
with eolchicine., Of the 53 buds thus treamted, T
deveioped fruils with one seed, The wesultaont seedlings
were Lyriploide. The most effectlve treatment was Q,05

percent colchicine smolution for three dmys.

Palmareuk (1958) obinined a fertile smphidipioid

derived from the cross Seezle gereale X Agropyron

glanccus by btremling the clones of hybrid with coleohicine

gelutbion, the effeclive concenirgtion being 0.05 percont.

DPapaioennow (1960) oblained polyploids of btobnooo
by trealing 6 lines of Nicobisna with colchicine solution,
The most effcchbive conconbration wee 0.5 percent solubion

applied for 24 houra.

Nekasone (1961) induced telraploidy in Vands by
treabing cnbtings and young shoots with colchicine. The
basal end was immersed ln aqueous colchicine of 0.5 = 1.5
pereent concenlralions for 2«6 hours. HHosb of the induced

nolypleoids wero wixsploids,

Ammal (1962) gob tetraploid Renvolfis gerpen binn I.

by subjechking cubbings of the plant 4o colchicine btrea b=
ment, Sobbi (1963) oblzined btetraploid strnins of Menle
plperata by troating the nuckers with O.1 percend

colehicine for 24 hours.
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Bffoct of colchicine on plantg

Colghicine interferes with the morphological,
physiologienl, hislologicml and oytological orgmniaatlon
of trenbed materials when it is brought in eontach with

acbively dividing cclls (Blakoslee and Avery, 1937).

Morphological variation

Whenever colchlcine is used os s polyploidising
eeont,; morphological vardations have been reported 4o bo

aocompanying frequently.

Works of many authoxrs zhowed 1that the early
relbarded growth due to colchicine in meny ocases, uss
often Followed by & considerably enhanced growth rabe.
(Pandey, 1956 in Linum usitatissimum L., Srivastava, 1956

in Zesame oricntale L. nnd Saxane and Nanda, 1960 in

Phlox). The bebraploids wore obsexved to bnke a longor
tiwe to reoch maburity and f£lowering stege than bhe
diploids. This was supposed bo be due to thoir rolsvded

growth rate (Kumay and Abrehsm, 1942 in Phaseolus

rodizing, Beli end Tandon, 1958 in Alyssws meritinum).

Smith (1939) induced polyploidy in Nicotirna
apeciea snd found that the anlotetraploides of Niconbirmg

rustica, N, lebacum end N. glaucua were choracterized by
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smzller plant habit, and the presence of sualler and
thicker leaves.

Warmke end Blakeslee (1939) found that the tetre~
ploid Nicotisna showed larger stigms, thicker and longer
anthers, thicker corolle and flower stalks as compared

1o pterile ones.

Sando (1939) obmerved in colchicine treabed
Fogopyron tatanricum the surface of the mull to be more
rough with more prominent laterzl ridges than thosme ia
diploidm,

Amin (1940) found in colchicine treated co Lion,
nbnoymalitics such as swolien hypocotyledonary olem,
prominant leal veins, broader bracts, bigger glanda,

bigger flovers, pollenas and sceds,

Graoner (1941) found that colchicine troated plonts

of Manihot utilissimn possessed lexger lobes which weve

puddenly constricted at the %ip where es in the nornal

plants lezves were narrower.

Remsgujem and Joshi (1941) who compared the oarly
growths in the colchicine trezted end untreated Ciger
arietinum reporled the delayed germination end retbardation
of growlh rate in treated plants. They showed that

inereased concentrztions sand longer durations ceused =
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more proncunced swelling and g groater delay in the -
growth of the plumules. Nany of the surviving seeulings
showed abnovmalitics such as ourling and twisting of

otem and leavos and roughening of their surfade.

Shifriss (1942) noted the most dietingnishing
peenliarity in the tetraploid Cucumis sativus on the

accentunted servation of leaf margin. He also noted in
the octoploid snd other higher polyploid foxrms, a pro-
nounced difference in the size of the corolla, betweon

steninate and pistillute flowers borne by the asmne piant.

Eobsyazhi and Shimamura (1945) obsorved the
morphologicel and oytological behaviours in colchicine
induced polypicide of sesame after a period of 7 years.
The tetrzploids were found b0 be robust and powsoanecd
thicker alem, largor leaves and bigger astomata, flowcrs

and seeds compared to those in diploids.

Rno et al {1944, 45) rveported thai the detraploid
Jjute ghowed the typical giges characters and sirueburaily
different from the diploids.

Nishiyaua (1950) compared bhe growth =nd yield of
dipleids and colckicine induced polypleid strains of
raddish. Though the growth rate was roisrded, the yielde
of betraploids were higher then those of the diploide.
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Tandon and Chinoy (1950) reported that 30 dey old
colehicine trested Ammryanthus bilitum had thicker slome,

more number of leaves end branches and larger leaven than
those of the diploide. Larger and darker green lenves in
groater number pey plant and prolonged vegetalbive growth
in colchicine irented plunts suggested the poasibility of
producing superior typea of plants through colchicine
Yechniquas

Tandon (1951) roported that colchicine treatod
plants of Brasasica oleracene Var. Botrytis, showed profuse

branching as compared with complete absence of branching
in the diploid planta.

Dermen (1954) obtnined betraploid avapes with
better sized berries by colchicine treatment.

Pisacrev (1955) reported that the hybrids derived
from whealt x rye, whon brested with colchicine gave high
yield in grain and steaw, higher protein content and

resisgtonce to disemses snd pesta,

Srivasteva (1956) compering diploid and tetrapledd
gepamur found that the tetreploidas had larger leaves,
lerger gshtomatal cells, larger flowers, thicker stbtems,
largor capaules and larger pollen graing, but poor in

ferbility and aced set.
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Spasojevie (1956) on studying colchicine induced
tetraploilds in beans (Phasiolus vulgorig L.) found bhotb
they were lrie in flowering end ripening., Hewevey, they

produced larger sceds.

Johnsson (1956) troated seeds of Bobulg verucoan
and an F{ hybrid botween B. Jmponies and B. ¥weruconn wilh
0.2 percent colchicine solution. The individuals obtalned

were heving ap sbnormasl growth due o excessive branching.

Sharma end Dutta (1957) obsexved bhat in Coriondrum
galivam the tetrgploid plaomta were lorvger and darker in
colour thon the diploidm. Bub no polyploid =sced geyminzbed,

Libedeva (1959) found that colehicine induced
polyploid potntees were less vigorous., The colohicins
trented needlings did not differ from the diploide. Thoy
were scelf sterile. There was an inorcasod yleld linked

wibh decreased stavrch conienbe

Cytologionl effeat of colchicineg

Colchicine acbs upon mitosis with greal efficioncy,
high apecificity and totwl aeloolivity. The reaction of
the drug depends upon (1) gpecific concentrnbion (2) given

exposure period (3) parbiculaer mitotic sirge where bhe
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cheniocsl contucts bthe nucleus (4) cellular btype and

(53) envivonmenl faovourable for mitosis. The alkaloid
mozlly arrembs the mebaphasc. A8 a result chromozomes
aceumlate in paivs ("Colchicine poirs")., Hitosio vibh
rm arresbed motaphane due to the zelron of colchicine is

tormed as colenicine mitonis (abbreviated €. nibosis)s

A srrest al mebophase reduces the number of
snaphase or tclophese, ul bimntely the restitubtion nuclcus
is formed when bthe chromosomes eniter bthe interphnse

without forming daughber nucleus.

Vaorana (1947) reported thab in root tipp of Bibug
nigrum even s very low concenbration of colchicine ie.,

0.01 poreent produced €, mitobic scbivity.

Smith et al (1960) found that typical C. milolie
activiby in Alliws cepa could be obtuined by ireating
the reot tissue by 0.025 bto 0.8 percent eolchicine for

a poriod varying from 3-12 hours.

Cunopra end Swaminathan (1960) repoxted that sccd
fertility In autotetraploid wrbtermclon was reduced
conaidercbly. By crossing 4x and 2x plenis one {ruls
was oblained with 67 seeds which germinated only wpon
she renoval of tezta. The asingle bteilraploid fymid

contained many embryoless scedd.
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Mekaic (1961) found in betreploid Copsicum ranwi,
thet the fruits were srseller and lighter and had Lhicksy
snd higher dry matber content than the fmmit of diploid

plunls.

Dusbin (1934) reporied thet 0.005 percont of
colehicine when gpplied bo Allium roob tip for 46 nouxs

inereesed the percenboge of tropokinesis.

Horpsteed et al (1954) reporied tont arrongeaent
of chromstin was irregular which wes detected in tho
anslysis of pairing relationschip ot pachylene in colenleine

induced vavrielics in sorghum.

suntzing {(1955) obtalned a colehicine induccd
Iriticsle group which showed cytological sbnorymali bics
like restitbution nucleus, prophase crumpling, arrosted

me baphase, bridge formabtion in anaphase ete.

Twen et gl (1957) vepoxted thet in brond bean root
merisbem Osty 0,05 and 0.025 pereont colchicine solution
indueed metaphase aceumalation, Prolonged ibresmbmenbs fox
prriods of over 6 hours produced consldereble slow dowm
in the rale of cells entering in te ¢, milogle, Lhoip

interphase belng prolonged.

Son and Chedda (1958) obnerved a low Lyequency of

quadrivelonts in tetraploid Phasiolus mungo. Triads,
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Penteds, hexado and septade wore counted in lavger numbors.

Islem (1960) found compuroidively le-ser number of
quadrivalenis in the tetrsploids of Anono squamosn,
trivalonts end univalents were noticed. Laggards were

cloo noticed at anephase I ond IL,

Clement ot gl (1561) found in colchicine trenied
ulfal ey, bhal sporogenesia vas normsl in éihsploids whlch

vere colehlicine brezted 4o double the chromosome numboy.

Reman end Kesavan { 1963) studied the chromosome
sasoolatbion at diskinesls and metaphase L. In autoiciro-

ploid of Ayrchis durancasin, in 38 pollen mother cells

oxgnined, the frequency of quadrivelents ranged from O ho
8y the noal frequent messocintion belng 6 1Ve snd 8 Ils.
In o few colls with tvivalenis & corresponding number of

wnivelente was nob precent.

Thankamma {1954) reporied thab eelcohicine induced
tebr: ploids of clueslor bemns chowed 14 bivilents el
notppheoe. Some eclls showed 13 vivaleats. She elso
cound thelb ocboploid planis showed 28 blvalents during

dinkinesis,.
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Heair (1965) obsorved thabl colchicine imiuc&d
tobraploids of sesame showed multivelent associalion
during meioels, whieh seriously sffecied the meiolie

behoviour of the tetbtraploids.
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MATERIALS AND METHODS

The preascnt investigalion was conducbed in the
Division of Agriculturel Boi=ny, Agricultural Colleze rnd
Reseazroh Institute, Vellnymni during the yeny 1966=67.

A. Malerials

Seods of chillieos, Cppgicum frutiscenca, Dubin

serios No. 2, were boken from the colleetion moinbainod
in the Agrioul tural College, Vellsyani. Seede were
teslod Lor viability ng well np for germinsbility befovo

bolng used Loy the lnvestige tioke
Chemionl

Colehigine (U.S.7.) bateh No. 2578 mnde in

Switzeviand was used,
B. Hethod

Iwe types of btremtmenils ic., veed tresbaent snd
seedling trentmont were tried. Aqueous solubion of
colchicing at four concentrotions ie., 0.15, 0.25, 0.35
and 0.45 perecent and three durations ie., 3, 6 and 9
hours were euployed for the studies. 4 pot cul bure

experiment using a randosised blocs design, with fouy
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repllicabions and 25 lreatuents was conducted. Three

revlicalbions wore used foy al-bislical analysis and the

4th one was kopt for oytological investigations.

Prestment doteils

Treatment Concentraction Durstion

Ne.

Mode of
applieption

T, ( Con trol)

T, . 15%
Ty 5%
T, . 15%
Ty «25%
e . 25%
2, . 25%
Tg . 35%
Ty <35%
0 «35%
Ty «45%
o « 45%

Tyg . 45%

6

9
3
6

W &y w8 O w0

[ 2]

*e

e

e

$9

*e

123

29

Diobilled waler appllioation
3 Hrs.

Heed trontmond
[ 2]
’?
’9

?9

P
2
LR
L4
LA 4
LR}

9
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Treglmenk Cencentration Duration lode of
No. appllication
44 . 15% 3 Hyvs, :égg&iggt
EE.; 5 «15% 8 4y "
Ti6 «15% 9 4 T
’1‘17 « 255 3 4 "
PP . 25% 6 4, )
'E19 « 258 9 2 v
T30 «35% 3 e ’”

Toy «35% 6 4o 29

Tao «35% S s ’

o3 . 455 3 4 ’

I, 4 « 45% 6 4y ]

Tas « 455% 9 29
Sowin,

Pobs of uniform size were filled with standard
potbing mixture. They were labcolled accowding to btregie
nento and arrenged as per the slaliatical design. 20
seeds were dibbled in each not at wuniform depth. Afber

one week’s growbh 5 uniform and hoslthy seedling weve
rolnined in each pob. The reaoved zcodlings undey soed
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treatnent were plented asepavstely for cytologiend
examinetion. One monlh after secedling treatmonl, bhe
plents were sgsin thimned o lwo in 3 wroplicentions ond
the seedlinge wers kept without further thimning on
replication 4. The planbs thus reuoved from the pols
wore planted in the field and were nlso eytelogionlly

expmined,

Secd trenbment

veeds were divectly immcrsed in the respeobive
solutlone in petri dishes for bhe schoduled periods of
time, woshed wibth disbilled walber and sown in respeebive

P6 §a.

beediing treninenk

Socfs wore gown in pots on the vane dmy oo in ‘the
case of the seced troatment. The gplenl btnds of 15 doy old
seedlings uwnder ench tresminent wore trombed with oolehlcine
2t bhe achotuled consentralbions sad for socheduled pexiods

of duratlion.

The solution was dropred uoing a dropper om o
aplonl tud of the seedlings plugged with colbon. Iove
soluntlion wae added bo xcep bthe cobton plug moisb., Afbor

the sehoiuled periode of treataent the oolbom plugs woere
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repoved ond the buds were thoroughly washed with

distilled waler,

Choractevrs situdied

Ihe Ecllowing characters wore siudied.

Germinatbion perconinge

Gorminalion povcenlage was estimnted separaboly,
50 secde from ecch tremtment wove tahen, washed well
with distilled waler snd were nllowed to gormin~te on
moist £iller pepexr kepl in pobtri Kishes. The geraminalion
counts vere iokon every deoy for 6 dsys rnd gerwinsbion

percenbnse wad worked oub from the data.

Tarly defoxymi

Atmormnlilles shown by lhe plunis werva obocrved

cnd pecovded,

Hoight of bthe planis

Plant height was recorded in om measuring Trom
soil level Yo the tip of the spical bud., This waa donc
£rom the 10%h doy of sowing bLill the day of harveatd.
Data on height of planls rocorded betfore hovvest wero

stabtistienlly analysed,
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Number of slousta

A rendon sample of 10 leaves were token from conch
ireatmond Lfor thiz situdy. The tisoue waz pecled off
from the lower surface of the leaf and siained with
0.5 pergent sefrsnin. The slides were prepsred and
crenined under the micrescope. The length and width of
100 randomly zclected sitonata acre meassured for erch
treatment. FNumber of slomnbe por mievoscople field wos
also recorded end in cach trealment 100 ouch observalions
were uade, The daba for the disiribution of bbomata were

snglysed sbabisbically.

Avea nnd bhickness of 1enveg

Heasurcenent of wean area of leaves was mado in
sq.mn. uging graph paper tecmmigue. For this, randomiy
selecbed lesves were used from the middle of the pluniks

when ‘thoy were 50 days oid,

The Wlckness ol leaves wes neassured oul fron ‘bhe
sauple collecled. L6 was rosorded in micvon (m) as
mepsured Lrom 100 hond sections for ezch troatment,
Hessurements wrre eonfivmed %o bhe centrsl portion of

bhe leoaves in azll onses.
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Number of fiowers

Flower counts wore unde daily from osch plont
under different treatments from 2ll repliecanbions end the
Yolal number of fiowers under each treslment was eonpared

by sbadvigiionl analysin,

Cytologionl cbsorvetbions

By obsexyving ithe peoouliay characbovisiics of
polyploida the suspected polynloids were inbelled. The
fiower buds of all the irested plants were Lized in 143
aceti¢ nloohol, The fixation was done ak 9 z.m. fovr §
houra. Afler fixation the w-berizl was stored in 70 nor
cenb zlcokol. Anthers were mquashed in 2 dven of 2 poveent
acoto caraine. Gentle topping and judiclous wevming
recul bed in the wnliform apreeding of clwomosones, The
chromosoxe awmber znd their behaviour such as a2bnoraslitvics
or reguloyities Auring meiotie behaviour were s tuidied mnd
the atages woere photogrenhed. The behaviour of ehryoronomes

of totvanlodd cnd diploid were comporode

Sollen aene end sborility

The size and sberility of polien g&yping wore obhudled
from an enbirely rondeom samnples. The pellen grawnc from the

flower of ench plent were sboined with glyeorine s~ooko
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carmine, Dlmuoter of 100 pollen graine from cach trect-
ment was measured in micron (u), using a siandard oculsr
micromebor. For eotimabion of sberility 30 microscopie
fields were baken. well f£illed and dsykly = bained
pollion graing were classifled as forbile and shrunken

and una brined ones as slevileg.

Number of fimite

The lLotal number of fruliss set in ecch plant was
counbed and the data wore subjected bto statistbieal
annlysle.  The povecentege of {yuit set was rlso worked

oule

Yield

Yield of fyuits, (rosh welght me well ma dary
weilght of 2ll the lreatments were recorded and bhe daia
were angliynod. veight of 1000 secds from ench troebmond

«B3 rocorided in grsmg.

S~bkigbicol vrocedure

The reocoried dato, for differcnt charsebors undoy
sbudy were subjectod o sislisliesl snelyslies. Tho offoah
of different treaitmenie on slerility of pollen wngy

cnloulated by applying lhe X2 ‘os b, Annilysis of variance
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was worked out for helght of plants, number of @boncine
numbey of Llowern, number of Lruits and dry weight of

fxuits. The effect of othey ilresizents on other

cheyucters under sbtudy wes dotermined by crleulabing
the mesn and atsndard error.
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EXPERIMUNTAL RESULIS

Percenbacze of cermination

The soeds of Capseicun frubiscence vavieby Dulis

gerios No, 2 posscses a high percentage of germinatiori.
Soeds trented with colehleine ghowed no reducblon in
geraination (Teble I),

Time btoken for germination

The seede btrested with colchicine in genoral
showed no deley in germination. The data on gormination
porecentages at 24 hours intervale ave presonted in
Toble I.

Early deforsity of scedling

Ko plents undor seed treatment showed =zny
deforaity of tho secdlings. The colchicine tres led
seedlings were charncberised by R numbor of morphologicnl
abnoraalitics such as robarded growth at errly sbage,
erinkling and lobing of leaves, thicker and dark purple
eoloured lenves ete. (Table II, Plate I). Outi of the
480 btreabted olanbs 142 showed such abnormelibies. ALL
the tregimenis oxcevd T1 4 icey treciment with lowesd
conconbration foxr the shorbesb duration showod cviakling

o



Table I

Geyming kion of colchicine bre=ted sccds

M S 3 e € < 0
Ty b Geminnbion pereonluge oflox

nents 54 e, 48 Hes. 72 Hrs. 96 dve. 116 Hrs, 140 Hrs.,  Tobal

T, 8 4 22 44 8 88
2, 10 8 28 G 34 86
2, 18 14 12 10 4 94
T 2 28 10 40 18 - 96
7 18 24 24 6 g2 94
T 32 16 10 4 30 92
‘1‘7 28 8 20 20 20 88
N - 12 34 8 26 30
i 20 8 44 14 4 50
g - 12 46 - 30 68
T, 8 6 68 6 4 88
Tyo 8 12 42 18 14 94

2, 6 12 36 12 24 90
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of lesgves for one week efber treatusnbt. The growth of
seedlings was found to be relorded for the fivst 4 days
in the cqse of 3 hourn' lrenitments and one wock for 6
honra' end 9 hours breatnents in 2ll the concenivations.
The leaveon developed insedintcly atler bthe trestmond
weve small, thick and mael formed, Lith wvegnard bo Iobing
of Jeaves bthe diffevont trenimente produced different
resulbs, ’1‘1 4 ie.y Lhe lowest concenilyation forx the
ahariost duralion produced leaves with no lobing. ’3‘25
ie.y the highest concontrabion for the maximum duration
produced lepvos with a maximum of eight lobes, T‘RE}" mw,
220 and 924 produced leaves wibh varying lobes of 3-5,
The obther breatuents prodused leeves with the maximam of
2 loboam,

Height of plonis

The £ined plent bheight ab the tine of horvoat
showed no gignificant difference when comprured wibth the
conkrol, The anniysis of the date is given in Toble 113,

Loaf echarncbors

Size and distribubion of stoumakna

Congidernble inerenss was nobiced in the slze of
tho sbtomaln in tho breatod plonts. With regerd to the



Table II

Feviy deloralby

Trect- Tobal
ment Ho. of Lobbing Oriukling Purple Snooth Reugh

pianis do b
s 20 12 16 - 14 6
e 20 16 7 - 12 3
T 20 12 s - 15 5
L 20 12 5 - 15 5
T49 20 16 6 1 16 4
%on 20 9 2 - 20 0
To4 20 i3 T - i1
T22 20 17 10 - 9 11
T23 20 8 10 - 19 10
Tpy 20 5 8 - i4 6

T25 20 19 10 - 9 11
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Table IIX

Height of plant at the time of harvest

inalysis of vericnee

Souree S.5. g v ¥ F
Total 1010303.16 T4
Block 996579 4 2 498289,7 223.98
Tre tment 3045.16 24 126.88 1
gyror 10673.6 438 222. 47

B, relices are nob slignaflicrnd
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nunber of stomata per wnil ares the trealment moan ws
not sbatislically different from the control. But Lhe
bebvaploid piant showed mignificant vreduction in bhe

nunber of sionmate per unil srea.
Size

Both tho loength =ud width of glomata were found
to bo lnercased in bhe lenves of lhe btrezbed plants when

compared Lo bhose of the control.

fength

The tetraploid had & meau sbomelo length of
69.430 ¥ 0,398 m while in bthe conivol ib wos only 21.81
< 0,01617 po  The dota in respeel of the Length of
atomata ave given in Teble X, The maximum mesn lengih
of slomata i0., 67.430 < 0,298 B was oblained in 51'25
followed by T, heving 45.74 £ 04418 p.

Hoan lengbh of glomnbes in ma

Between doploid Diploid 22,110 £ 0.0967
and tebravioid .
Tebraploid  69.430 £ 0,398

Bebween concenbrabion Oa 95% 25.69 = 0.1804
0. 25% 27.94 I 0,2332
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0. 354 24.88 X 0,1452
0. 45% 31.25 X 0.2882
Between duraiion 3 houra 27.852 & 0.1495
6 hours 23,028 £ 0.1716
9 houvs 28,078 £ 0.0616
Gred Vs, Scedling Soed 26.07 < 0.1166

Seedling 32,428 & 0,20682

The width of stomala in the polyploid was also
found to be Increzged. The woen widbh of shomaba in bhe
tebraplnid wes 47.078 £ 0,812 u while in @iploid it wos
20,350 £ 0,11518 p.  Maximua mean width of siomata wos
obteined in T which was 45.078 £ 0,715 p followed by
T, boving & meon width of 31,450 2 0,275 . 7The deteils
of width of stomaia in the varlous lreatments are given
in Table X. Plrde II shows bthe size of stomole in ihe

conirol oo well ze in ihe polypioid plent.

Mesn width of sbomelbs in m

Between aiploid Diploid 19. 250 = 0,1518
and belyapioid -
Pe branloid A7, 078 £ 0,842
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123

Between concenlrabions 0, 15% 17.67 0,01
0.25%  20.83 =~ 0,1364
0,350 21.054 £ 0.011
0.45%  27.126 £ 0,3168

i

Botween duryniions 3 hours 20.372 ¥ 0.099
6 houre 20.526 + 0,0946
g heurs 32.032 £ 0,2066

Seed V3. Seedling Sced 13.734 4 0,770
Seofling 23.10 + 0.209

Rumber of aiomsta per wnit nvop

The datg on slonalel cownts were giabistbtieslly
annlyged, oventhough the lyealmenl dlfferences wore
stetintlieclly not significant the highor btroambaenlae
showcd Jowor gloanba per willb aver. The polyploid hod
only 11 alonrla poy unit ares while 1t was 26 In bhe

control. (Teble IV, Plate LIX, Fig. 2).

Hean avon 0f lepves

The trested planbs pozsessed lurger lenvos than
the conbtwnwl. The newn arven of leavos ronged from 181 mm
in breataent 4 o 281 mm in treclment 22 vaoreae Y wasg

219 mm in the contwol. DifTerence in the mesm arce of



Table IV

Rasber of atoneta per wiit wrea

Maplygis of wvarienee

Source 5.5, e v ¥
Tobal 228844933.0 2459
Lee inent 48606.5 24  2025,27 0.213
Trroy 2283586. 8 3475 922‘)’0 62

P wr thoes pro not signifie-nt
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Table V

Analysis of veariance for mean area of leaves

Souree 5 3 e v B
To bl 583068.39 74
Replicabion G8658.35 2 49329,17 S.587
Tree inond 243368, 06 24 10140.34  1.37%
Seed Vs Scedling, 36405.01 1 36405.01 707"
feed Vs Contbrol 404,32 1 404,32 0,08
Ceedling Vs Control 9014,78 1 9014.78  1.75*
Botween Auration 4982.53 2 2491.26 0.48
Bobween eoncontration 72753.86 3 35173.31 G.83%+

Betweon durslion fox

seed treniment 2184, 00 2 1092,00 0,21
Between concentration .

for geed ire-twment 72753. 86 3 24251.29 4.717*
Bebwoen darz.bion

Pox speecdling

Yrestnent 20033.0% 2 10019.52 1.95%

Bobweon geneonbyabion
for geedling
srosbmentd 58494. 55 3 19498.18 3.79*

Lrrox 247042,98 48 5146,73

** Signifieant ab 1% and 5% level



Between concontration GuDo 63.35

o 3, T, Tg T, T Ty Tyo Tyg Typ Tyy Ty,

Tys5 T4 T47 T18 Tyg Tao oy Top Ty Ty Fag

Botween conecntyrstion for sced treatment C.D. 68,07

T1 I, T3 T4 TS T T7 Tg Tg T10 T11 T12 T13 E?4215

e T17 T8 Tyg Voo Toy Top Toy Ty Tpg

Between durabtion for secdling trontmont ¢.D, 44,66

. A A A P R A M
T T2 T3 Ty Ty Ty Ty Tig Tap Tpy Tpp
tay Ty Ipg
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leaves belween the different btreatments wes nignificont.

%,

The dale are presented in Table V. The maximum mesn
area of 281 mm was obilalned under Llreabment 22 (0.35 por
cent solullon for 9 hours in secdling trestuent). The
piank walch was lubey conflrued to be a btetrviploid
posnessed & peon Lowf ares of 198 mm a3 compuared with the

mesn Leaf area of 219 mn of bthe control. {Tadle IX).

Thickness of lonves

The daba for mean thicknens of lemves in diffewent
trenbtaents ave given in Table X, In the teilraploid ithe
@ean loaf thicknoss was found Lo be 64.30 £ 0.26624 while
in diploid it was only 45.46 = 0.1716 m. (Table IX,

Plate ETX, Fig. 3): Botweon sesdling tresiionie it wes
found o bo slgnificantly suporiov. Between coneentryrations
the conaenbratlon U.3% pereent snd bet.eon duretions, the
durabion ¢f 9§ hours worve fomnd siguificontly supevior.

The maximan mesn ihickness of leaves was obizlned ln 1325

{0.45 porcent for 9 hours seedling lromlment).

Mesn bhickness of leaveos inm

t+

Betwoen dipleid Dipleid 42,46 < 0.1716
and {tebraploid .
Tebranioid 4,30 = 0,26624
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Botween conecenbratlons Ca 155 50.49 = 0.2552
0w 25% 45,126 £ 0.3686
0. 35% 53.90 ¥ 0.3896
0. 455% 50,146 £ 0, 2962

Bo bween Aupabions 3 hours 59,788 4 00,2662

6 nours 50.402 < 0.2034
g hours 59,51 £ 0.3564

Seed Ve Feedling Loed 48.18 4 0,080
Scoling  52.14 4 0.2406

Bumber of fiowers

’ The dala for ¢totol aumber of Llovers produced
are prosented in Yable VI and g 4. The mean totnd
nuabey of flowers produced vanged Lrom 192 in T 4 o
193 in ¥,, while it was 128 in the contyol. The tronds
went dAllfernnera were nol atatistiesily silgnaficesnbs
The tabreplold piont produced 200 Liowers while in

control it wne 128, (Table X end IX).

Sykolomienl obeervabions

Hedosle woas stodied in the bre~ted plonby an well

as in the unirented pleonts. Only one plant under Hreod-



C.»

Toble VI

Rumbor of flowers

Anplysis of varionee

Source S, o ¥ r

Tokal 1440184.35 74

Roplication 597625.79 2 208812.89 28,36
Tronbment  336754.35 24 14031.43 1.33
TroX 505804, 21 48 10537.59

Iy

F v bLing are nob significrnt
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menb 25 was found o he teteamploid w%gh 2n = 48, In
diploide the meiodic divis.on w o normal with the
formation of 12 iIls ot dickinises and metbaphage 1 and
rognl.r sepevalbion at enaphnse I and II (Plate IV).

The early singes of diskinlses snd metaphase I in Lhe
pollen mobhoy cells of bthe tobronleld wore normel with
the formation of 24 1la, but conomalities like lageords
ond bridges were peon at gnaphase I and II (Plabo V).
During cuaphere I, 3 lzggerde were soen In one cell end
in enother cell 2 laggerds ond 3 bridges wore soen,
During belophese in oome ¢ells only 3 groups of ohrnmne
sones were noticed. in some others 5 groups were
nobiceds In come omses bemides theme 5 groups, 2 logsnrds

were soen loonbed ot the cenlre of the cell.

Rize and storility of pollen

Size of nollen

The tetraploid had lorvgor pollon grains than the
diploidn. The pollen grning in tebtrsplnid posscased &
meen dimmeter of 46,970 ¥ 0.0187 p vhile 1t wes
22,836 £ 0,3718 u in diploide. (Fig. 5). The mean
dimmeboy of pollien gruins undexr the various troabzonbs

is givon in Table X.
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Pable VIL

Mnaiyels of variance for the

gterility of pollen

Treatuent

Value of X2

Trected Vs conbrol 5G,2%#
Seed Vo Scedling 4041, 56% ¢
Betwcen durations 121, 36+%
betweon congeniralions 236.642*
8ignificont ab 1% and 57 level
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Dinmeber of polion grains in m

Batween dirloid Diploid 22.836 £ 0,3748
and tebrzoloid
Petraploid 46,970 ¥ 0,0187
Between conoenbrationg 0.45% #4.002 ¥ 0.0374
0. 25% 24.41 % 0.0352
0. 35% 23.958 £ 0.0352
0. 45% 25,52 £ 0.,0066
Between durvations 3 houvs 23,958 X 0,023
6 houvs 24.332 £ 0.0374
9 hours 25,058 £ 0,017
beed Ve Scedling Seed 24,64 £ 0,029
Seedling 25.29 £ 90,0418

The nmeximum mezn dizmeley of pollen greing wos
noted in 0.25 poreont concentvalion Followed by 0.35, 0.45
znd Q.15 percent respecbivoly. Belveen durstion meximum
sizo was noticed in Q@ hours breminent followed by 6 hours
rad 3 houya resncetively of the 2 stages of lreaizond.
diean diemelex of pollen was grecter ln seedling treaine &

then in sced breabmeont.

Bz tond of pollen storilliby

Fhe mesn pereenbrges of sterilily ond ibe 2nolyo.s



Table VIII

Number of fruile

Analysls of avariznce

Source 5.8, DE v oy
Total 34928.00 74
Trea buonts 9405.65 24 391.90 1.24
Replicotiions 10346.64 2 5173.32 16.36
Zyror 15176.63 48 316.17

P vatioen nre not gignlfiesnt
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are given in Table VII. (Pig. 5). In the bobraploid,
the pevcenbago of sterilily was 44.2 wnereas in dipload
bie slerilily of pollen glain wra only 5.1 perceni. 0.5
0.45 poreent for § hours Lrentacnt ot secedling stoye
resul bed in the highcatb percentoge of nierilily of
pollon graine. The seedling ftrestmend was vemoviably

sunerior o sced trontment in producing pollen slerility.

Number of fruibs

Meant wambor of fruils produced snd the perecnloge
of frulb net wnder the different trenitments rye givon in
Pablo X. (Rig. 6). The wean number of fruibs voried
from 32 in treniment 3 bta 46 in breanbnent 15 as comp: vod
%o 45 in the conirol. Tha treatuont ditference wan aot
Zound %0 be slatistleally signifleant. (Table VIII),

The percoenboge of Truit ~elb renged trom 16.3 in tromiloomt
T, b0 31.3 in treatment 25, as eoapaved o 37.7 in tio
control. (Pig. 7). The tebraploid plunt produced 123
fruits with a £ruib ses of 60 pevcent coapured to tLhe

conbrol producing 46 fruiis ong Lfyuit set of 37.7 povcent.

Yicld of fyuits

The yield dats of ripe fruiis pertreatment ypofore ond
after drying in the vorious trepiments ore given in Teble XI.



Table XI

Yield of Crurts in grons

Iyeat- DPresh oy Trent- trosh Ty

mants weasht  wolght mends welght  weight
T1 242 169.% T14 307 265.,0
T2 300 220.0 m15 318 276.0
T3 272 166.5 T15 252 210.4
T4 300 219.2 T17 316 273.0
TS 244 191.6 T18 314 271.2
ms 285 241.8 T19 214 261.0
T7 182 140.1 TZO 275 232.7
@8 233 1621 T21 299 246,5
Tg 263 220.0 T22 280 219.2
%10 269 246.8 TE} 297 254,7
111 292 218.8 T2¢ 252 243,14
T12 265 222.8 T25 390 258.0
T 308 266.0
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The yield of ripe frulls before drying ranged
from 182 g in treatment 7 ond 300 g in treatment 25 while

it was 242 g in the control.

The yicld of ripe frulbs afber drying renged
fron 140 g in btreatament 7 to 258 g in trealment 25 while
it wos 169.5 g in bhe contbrol.

20lyploid plant gave g yicld of 125 g of ripe
frults belore drying and 99.5 g afley drying. Thore wes
significant dilfference between the frech and dry weighd

of Pruits botween polyploid and control.

Weight of 1000 seceds

The following resul bs give Lhe weight of 1000 ceeds

in difforent btreabtuenta.

2000 _geed weisght

T1 2.98 g
’1‘2 2.90 g
T3 2.80 g
T4 3.00 g
1‘5 3,00 g

@6 2.0 g
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Tos
Tetraplold

2.80
2,90
3.20
3.10
3.10
3.20
2.90
3.20
3.20
2,95
3.00
3.0
3.10
3.00
3.10
3.00
3.0
3. 10
3450

3,490

[
m R R B MmO R G B R KB KR &R KRR EBRE
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Cytologiedi identificabtion of fetrapioid

Br.soed on melotio ohvowosome nmumber in the meiotis
mobaphasie and euaphasic preparabtions, only one plant we
confirmed bo be tebraploid in lhe present study. The
following dnba give lie delnils regoxding the total number
of meeds ox planin breasted, number of suspecled polypyloide
isolzted in each group by morphological observations ~nd
the aotanl number of plants confirmed as polyploid by

oy bologicsl anslysis.

Sced trosbtmontd

Concentrstion Durabion [030F 1S.28 ous  Tourarlods
ploids
0. 15% 3 hours 20 - -
0. 15% 6 4 20 - -
0.15% 9 20 - -
0, 25% 3 20 - -
0. 25% 6 4, 20 - -
0.25% 9, 20 - -
0, 35% 3 T 20 - -
0.35% 6 . 20 - -
0.35% 9 4, 20 - -
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No. of sus~

Concentration Duration i‘;gédgf poeted poly- zgl{ﬁ?ﬁgéa
plolds
0. 45% 3 hours 20 - -
0. 455 6 4 20 - -
0. 45% 9 4 20 - -
Scedling irentment
0. 15% 3 e 20 - -
0.15% 6 4 20 16 -
0. 15% 3 20 16 -
0. 255 3 4 20 12 -
0.25% 6 4y 20 12 -
0.25% 9 4y 20 10 -
0. 35% 3 4 20 9 -
0.35% 6 20 13 -
0.35% 9 4 20 17 -
0. 456 3 5 20 8 -
0.45% 6 4 20 10 -
0. 45% 9 4 20 19 =




Table iX

Compavrisén bebween Dipield cnd Tetbraploid

Ho. of ¢hrracbora Divloid Telranlold
Height of plant al the
tine of harvest 50.00 en £64.50 on
Memn avce of lLeaves 219,00 nm 198,00 mm
slean tbicknoss of lewveo 4v.54 m 64.30
Avernge maeber of
sbomaba por unll arce 26 11
¥Meon lengbh of etomnia 21.89 p 69,43
Hepn width of ztooniaz 2035 m 47.078
Hosm dinmeber of polien 22.86 45.97
Avermge mambor of
flowers por plant 128 200
HMoan aslerility of nollen 5.7 7 44.4 %
Avergge number of Lraitbs
por plong 45 120
Hoan weight of 1000 wecds 2.98 g 3.9 &
Chvonosone number 2n = 24 2n = 48




Table X

Seed Treabaont

Percentoge Mean Avernge Mean Mesn Avor: ga
Ere~inents ot germi~ helighbt nuaber Iength widgh ayca of
nation of of of of i X in
plemd stonate ~temata Htomnida Bg. @mm.
on in p inmp
Gontrol 88 55 26 25,30 17.82 219
0.15% 3 Hrs. 26 54.8 23 21.89 20,35 266
| 94 55.0 25 24.64 18, 37 225
9 45 96 56.6 25 22.55 28.04 181
0.25% 3 45 24 46.8 25 24.64 18.59 213
6 gy g2 60,5 26 21.34 17.93 224
9 88 56.8 24 22.60 22,22 228
0.354 3 80 60.6 21 30.58  22.22 255
6 4 90 57.3 24 28,20 17.93 265
9 4 88 60.0 24 24.75 17-71 268
0.45% 3 s 88 63.3 22 28.60 20. 3% 240
& .y 94 64.0 22 27.83 18,15 197
G . 30 53.0 24 314.90 21.82 203




Table X {(Conitd..)
Xversge Aver~pe  Percenbigo Jewn vorace  Tor o
Tyor beonts thickarss  Ho. of o% p;ll e:%o dicmebor gsig?t 0?‘0 o:(E3 Sﬁ';ﬁitisge
of lent flowers  asteriliby of nollen feuits  sotb
inp in o
Conlyol 45.54 128 5«7 22. 836 45 37.7
0.15% 3 Hra. 45.54 129 4.4 23.47 36 25.4
6 s 46. 86 129 4.3 230 10 32 24.9
5 S 48,42 123 G2 23.95 36 29.3
0.254 3 4, 45.42 150 4.9 23.60 33 27.2
6 4 45,62 142 5«1 23+ 36 40 264G
0.35% 3 434 47.96 144 6.6 24.90 27 20,02
6 4 45,98 157 117 23.29 36 25.5
9 e 48,29 151 8.8 23. 27 37 23,9
0e45% 3 ) 49.30 178 7.8 25.65 35 241
6 5, 43.85 175 11.7 23.10 37 20.8
9 4 45,67 175 Tel 23.65 44 23.7




Table X (Contd..)

Seedling btrestaent

Hesn Averag o ¢ o
Treatnents hedght Ee.r 5 %gﬁggh ‘%fégh ﬁgzgagg average
of stonnla  of of Teaf in  peng o
pliond atom: ba e dome b & ness of
em - M o c* SN B, g%m R, :Leﬁz}vaa
11 i inm din
0.15% 3 Hrs, 65.83 21 26429 17.82 190 59,4
6 45 66450 20 32.58 20.72 206 6Ga 2
0. 25% 3 . 62.5 25 26.24 22.85 259 54204
6 o 6645 21 23,26 20,63 245 5%1.34
9 4o 69.0 19 45.74 23.1 253 55.94
0.35% 3 . 615 23 31.45 2249 249 45,71
6 ., 61.8 i1 27.83 21.34 259 47433
g 4 63.3 16 26.74 20,13 284 53. 21
OG 4‘5% 3 9 610 83 19 27074 21067 231 46. 75
6 .. 58,0 18 28,82 21.78 276 £5.50
9 563.17 11 67.43 45,078 276 G104




Table X {(Contd..)

Averege  Dercentnge lomm Averpge 2erceabage
Prentoents Ho. of ot pollen dramoter Hoo of  of Lfyald

flowers  wberilily agnggglz en  fraits seb
0.15% 3 Hra. 175 5.9 24,22 44 24.0
6 ,, 175 10.8 23.65 46 25+1
9 5 123 Te 4 25.54 35 181
0.25% 3 4, 215 T 7 23.27 45 22.%
6 196 e 24,97 45 23.9
1 B 131 10.7 24.95 28 10.3
0.35% 3 .o 178 117 22,22 38 21,8
& 5. 214 Te1 25,01 41 19.2
9, 242 6.6 244,402 36 173
0.45% 3 , 193 11.8 25,21 42 2441
6 4, 143 1022 25489 41 29+ 1
9 4 134 24.2 3te22 42 313




DISCUSSION



DIscussIon

The object of the trial was %o evsluate the
ascope for applying the colchicine technique in improving
chillies.

Chillies responded well to ocolchicine, which wao
evident from the fact that most of the treated planis
showed various types of morxphological abnormalities.

But 1t was less effective in induoing polyploidy. Out
of the 480 plents treated, 142 showed such abnormaliltise
but out of this only 1 plant showed doubling of chromo-
some number. Psl ot al (1938) snd (1941), Ramanujem snd
Joshi (1941) end Aleksio (1960) induced polyploidy in
ohillies by eprlying colchicine technigue.

In the present invesbigation it was proved that
the tetraploids could be produced in chillies by colchiciune
application, But thelr proportion of production wazs too
low with the concentration employed in thia study.

in genoral, mony of the treated plents showed that
they were affected by the alkaloid eolchicine. This wos
evident fyom their moyphologiosl abnormalitien.
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Germination in colehicine treated seeds

The seceds treated with colchioine obtaried germina-
tion after 24 hours re in ‘the control and the initisgl
growth rate was almo novmel. In certain ozaes the treated
seeds showed greater germination percentage. Kluge and
Kremer (1955) obtained accelorated gormination and

incremaed geyminability in oolohicine treated Vacelnium

myrbellium snd V. corymbosum, diploids and tetreploids
varieties of Frageria vesca, while Pal et el (1941)

recorded reduced germination percentage in seed treostment
of chillies.

Seed Vs Sepdling trestment

From the present study it was olear that the
acedling breatment was more successful in inducing
polyploidy in chillies, than seed treatment. The suacess
of seed treaiment in inducing polyploldy was reported
by various workera like Muntzing {1939) in Pinus

pondorosa, Pal et ul (1941) in chillies, Hamanujam and
Joahi (1941) in Cicor aristinum, Sriveetava (1956) in
Sesame and Nair (1965) in Sesame.

But according to Warmite {1939) in Tobacco,
Shimamura (1939) in Lycopercicum esculsntum, Beasley
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(1940) in Gossypium, Langhan (1940) in Sesame, Kumar

and Abrahsm (1942) snd Xumar (1945) in Pheseolus, Tool
and Bamford (1945) in pepper and Thenkamma 1964) in
cluater beans secdiing treatment was found %o be superior
%o ssed treatment,

Zarly defoxrmity of scediings

The data presented im Table II show that in
general all the concentrations of colohicine employed in
the present study for the zeedling treatment resulbted in
sone early deformities of ‘the tromted scedlings. Exospt
with the lowest concentration of 0.15 percent for 3 hours
durations the treatments wore effestive. On a comparison
of ‘the different Aurations it wna aseen ihat the inidisl
relardalion of yrowth was found to persist for longer
periods with the longer durations of tyesatment. It wos
also observed that though the incresmse in leaf lobing
was hot proporiionate to the incremse in concentration
or duvation, the abnomal leaves with the maxioum lobinge
were obtained under the troaiment roceiving tho highest
concentration for the longest daration.

Eaxly deformities in colchicine tremted plants

including retardation of growih wore recorded by Pangdey
(1956) in Linum usitatbissinum, Srivetsava (1956) in
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Segnmum orienlnle. Ramanujom and Joshi (1941) found

that increased concentrations and longer durations of
treatuent osused move pronounced rebtrrdation of growth

rate in colchicine btrealed Cicor arietinum. Similar

rosults with chillies were reporled by Pal eb 21 (1941),

In the present atudy only 142 out of 480 Lyceted
scedl ings produced morypholegical abnormalities. Dven
among these 142 ncedlings only one plant under T25 wag
confirmed as z polyploid snd hence it could be obzaxvod
that a1l the lower concenirabions omd shorter duvation
could produce only some physlological disterbances in
the btronbed plents. '

There wes no early deformity in plantes from mceds
treated wibh colehlelne. Pal gk al (1941) recordod
slower growkth, leaf curling and olher abnovmslitiocs in
seedlings of chillies from colchleine treoabted scods.

The reagulta in thia shudy indiecnled that eolchiclne
treatment of ohilli seceds ghould be done for more thsn
9 hours in any case 1f sone effecls of bhia chenlegl eave

t0 be oblained even with a concenlrakion of 0.45 pereont.
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Height of the plantbs

The fingl plant heighlt was not found to bo much
affected by any of the treabmonts. In the tebtraplolid
which was confirmed after oyiological obmervotbtions ik
was found thel there was considerable increase in the
plant heighi compared to the diploid. Towards the Livsd
week thore was a alow growbh rate in the delbraploid thon
the dipleid, bub later thore was an increase in helghb.
This is in agreement with the resul’s of Srivosteva (1956)
in sessme and Tandon and Chinoy (1950) in Ameron bhus
blitum,

The fact bthab the tetbtraploid oblrnined showed
increased sbabure than any d&ther plant trenled with the
3eme concenlration and duration of the chenloal suj,osbs
that the mechanism involved is nob g genevsl sbimuiug
but an inercase ia ecll size brought about by chronosone

doubl ings

Size snd dimlributlion of stomabe

Cn n comparison of the dilfevent btrestmenlts 4%
was found thot there was a genersl increase in sgbomotnl
pize both in lenzth and width in the plenis under tho

geodlin, breatmenis. UWith regard to the distribution
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of stonata, though the Qdiffereoncea bebtween drenitmenis
were not signifiemnt, there was a general reduction in
the number of stounla per unib aves in bthe plonlbs

treated with bigher concentration.

The polyploid plant obimined showed significont
increase in stomzial sizo bobh in length and breadth gnd
e significant roduction in the number of stomaba pexy
unit orea compared to the contwol. Groner (1941) im
Manihot ubilissime and Kobayazhi (1945) and Srivasbave

(1955) in seasme 2loo oblained simiigr resul La.

Arca and bhilckness of lesves

It was obrerved from the present invesbigablon
thet the telraploid possessod thickey and danrker loaves
with rough surfaee then the diploids., The lower surfoce
of lepvos was haivy. But the leaPf nrea was compavabivoly
gugller Lhan the corvesponding dipleids. This is in
agreement with the recovd of Smith (1939) in Nicotinng.
Tandon a2nd Chinoy (1950) obmerved thicker end davier
leogves with incrensed leaf ares in nolyvloids of
Ameron thug bl L bun. The wrough leal purface in polyplolds

was vecorded by Semdo (1939).



60

Blooming behsviour and number and size of flowers

Delayed flowering by 27 days wes observed in
tetraplold chilli. The florel paris were in general
bigger in-size comparcd to the conirol. Delayed flower-
ing of polyplold was roported by Kumer and Abrohem (1942)
in phaseolus, Srivastava (1955) in seneme, Spesojevie
(1956) in beene and Bali and Tandon (1958) in Ayssum
maritinum, #

Cy bological observations

The melotia behrviour of the telraploid was found
to be normal during diamkinesis and metaphase I with 24
bivalents, Pal et gl (1941) in ohillies, Sen and .Ohedda
(1958) in Phaeeolus mungo, Isles (1960) in Anons sguamoss,

Ramsn and Kesavan (1963) in Arschis durancnsis, Thankagma

(1964) ia cluster besns znd Feir (1965) in sossme recorded

L]
higher associations at dinkinesis and metaphase I,

Heiotic abnorasslitles like lazgerds and bridges
during anaphape, and triads, pentads snd excluded
chroxocgones during telophase were cbserved in the {ebra-
vloid obtained in the Dresent study. Such sbnormalitics
wexa rocorded by Muntzing (1954) in Triciesles, Sen and
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Chedda (1958) in Phzseolug mungo and Izlam (1960) in

ScSne.

Size and slerility of pollen

The btelrsploid obtnined In bhe prosent sbtudy was
chnracterised by a high percentase (44.2 percent) of
pollen msterilily. Pal ot gl (1941) recorded 30~80 pexr
cent pollen sierllity in tebtraploid chillles.

Srivastave (1956) in sescome ond Saxene and Hendo
(1960} in phlox zlso recorded increased pollen slexlliky

in polygloidma.

The polilen groins produced by the bolrmploid
chillies wero largoer in sizé than the corvesponding
dinloids. Ingrense in sige of pollen grnins of tetrs-
plLoids was recorded by Pal et 2l (1941) in chillies,
I1lis (1956) in biroh, Srivasbtava (1956) in mesame,
Avms trong end Roberimon {1960) in Alalke <l over.

Fruib sebbing and yield

There was en incresse in the percenbnge of fyuib
seb in the bebtraplold even thongh there wag groater

pollen sterilaty. Totel fruit yield was tus lneveased,
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Othevr workers like Kumsy and Abrzham (1942) in
Phaseolous radistus, Singh (1955) in Ceriea papaya,

Sen and Browel (1959) in Vigna sinonsis and Neir (9965)
in sesame however, vecorded vcduetlon in £ruit set snd
yield. The fruits of tetyvzploid were amgller than the
correaponQing diploids. Production of smellexr fyuide

in tebrapleid chillies was vecorded by Aleksae {(1981).



SUMMARY



SUMEARY

The present study was undorisken in the Divipion
0f Agricultursl Boteny at the Agricuitural Colloege and
Reserreh Institubte, Vellayani with m view %0 evaluobing
the seope of colehieine technigue in the improvement of

chillies {Copsicum rutbscony, 2n = 24).

Tour concenbrations - 0.15, 0.25, 0,35 and 0.45
percent - of agueocus solubions of colchicine in combing~
tion with three different durations 1., 3, 6 =and 9 houra
ond btwo moden of applicrtion ie., seed and seedling bropi-
ments wove tried znd the effect of the drug as geen fyon
the growth and performsnce of the plants was discussed.

The observatlong of the prosend gbudy oan be

summerised as followss~

1+ A% the concenbrabions end durations of
trentnent onployed in this study gsermination of eolchicine

treated chilli sceds was not aflected.

2, Seedling trertument of colcehicing was more
effeotive for industion of polyploidy in C. Lrutésconde,
than socd brea tmenb.
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3. Seedling treatment with colohieine resul bed
in early doformitbtics like reterded growth, leaf lobing
and corinklied appearvance of leaveny whorens plonta feom

tronted seedc were novmal.

4. I% wes found thot eariy deformitics immedintely
follouiny the amppliocstion of colchicline cmamod bhe taken
ag an indicedion of induction of polypleldy as only ono
out of 142 plants with early deformitios was confirnad
ag g nvolypleid in this study.

5. The early retardstion in plznt heighl due %o
colchicine azpplication was found 40 be made up during
the loter sleses of plant growthes

6. The tetraploid C. frmitéacen®y showed tallor
pland habib, thicker lesves, lovger stoneta in lessor
nunber, deloyed bWlooming, lzyger flowers in larvger number,
high pollen sterility end increesed yicld of fxuils
compured 4o the diploida.

Ts The meliotle abnormelities obmerved in Lho
pollen mobhor celis of betraploid C. frulBocen®y weve
laggnrds ond bridges at angpheros I snd II and
gacurrence of trisds, pentads and oxcluled chrouononos

at telophnse.
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8. The fact that only one polyploid plant could
be oblained in the present siudy indicatea that colobicine
et concentrabions tried is uot wmuch effective in Copuivam
frutsconbe as a polyploidising agent.

9e The freb that provious workers hove obiniuned
polyploids in Capaicum gonum with conconbrations of upto
0.4 pereent and that in the present study with Capgiocum
frut@sconbe even g conceniration of 0.45 peveent wae nol
much cffoolive muggenbs the posaibility that diffovent
avecies of Capsicum way rospond differently t6 colohicine
treatment.
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“late I (A) ZEarly deformllies shown by
plaenks ire Log wibh 0.49%
coleclaine {of 9 hours.
ie., T25

{(B) Conircl pinnts






Plate II (A) Size and dlstribution of
stomnta in diploids.ﬂ
(Magnification : 15Q).

(B) Size and dislribubion of
stomaba in lelraploid






Plete III (A) Leaf thicimoss of theydiploid
plent (Mag. 100)

(B) Leaf thickness of the
tetravloid plent






Plzte IV (A) Meiobtic division showing
12 bivalents in control
(Magnificztion 1000 m).
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Plate V (A) Early meiotic anaphase in
the polyploid
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Plate V (B) Late anaphase 1st in polyploid

Plate V (C) MNeiotic ansphase 1st in the
polyploid showing 2 laggards.
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Plate V (D) Meiotic anaphase 18% in
polyploid showing 1 laggard

(E) Meiotbic telophose II in
polyploid showing 5 groups
of chromosomes.
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