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1. INTRCDUCTION

Cotton is one of the most important cammercial
fibre crop and it plays an important role in the economy
Of country. The area under cotton cultivation in India
is 70.74 lakh hectares and in Maharashtra it is 26492 lakh
hecteres with an annual production of 70.14 and 8,88 lakh
bales respectively. The area under cotton in Marathwada
region 1s 6.95 lakh hactares with the production. of 2,26
lekhs bales (Anonymous, 1989), The yieid level of cotton
per hectare in Marathwada region is very low as compared
with the other states.

Deaevelopment ard relsase of intra-hirsutum hybride4
during 1971-72 for tha fikst time in India, bustup the
cotton production and gap between demand and supply was
bridged to a great extent, After relsase of hybrid-4,
nunber of intra and inter specific tetraploid hybrids
were releasod by various cotton growing states in Indla.
Some 0f the hybrids like MNHH=44, AHH«468, DCH=-32 and
NHB-12 are worthwhile to mention which increased the
production of long and extralong steple cotton and therxe
by making the country self sufficient. '

The new world tetraploid cotton hybrids though
added to the productivity proved verxy much susceptible

to digease and pests The cultivation of such hybrids
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requires intensive care followed by heavy expenditure. The
marginal cultivators cannot affort heavy expenditure for
growing successful crop of tetraploid cotton hybrid, Thesse

hybrids, therefore are not suitable for low imput technolegy
with high production,

To gafe guard the producers during the pericd of
falling prices and to davelop the hybrids suitable for low
input technology, it was thought to develop hybrids of dgsi
or Asiatic cotton. Releass of productive dagl cotton
hybrids may prove a boon to the marginal cultivater, as
desl cotton had wider adaptability and inherant ability to
reasist major pest and diseases. Work to develop Asiatic
hybrid cotton have bgen accslsrated in Masharashtra, Gujarat
and Karnataka. The hybrids like Gs Q0t, DHe7 and LDHw2
have been already released fram Gujarat and Karnataka
respectively. These hybrids, though are characterised by
high yleld potential possessas infevior £ibre qualities.

The hybrid Pha-46 developad at Parbhani had high productivity
and supearior fibrae qualities than the dasi cotton hybrids
released so fars, The hybrid is being releasedi very soon

for general cultivation in Marzathwada reglon.

Thes cultivaters are well adapted with the hybrid
seed production technigue of tetraploid cotton, This
adaption resulted in developing efficient hybrid seed
preduction industry of tsatraplold cotton,s The hybrid seed



-3

production in case of desi cotton is some what tedicus and

faces some of the problans as follows:

i. The bud size in case of desi cotton is smaller
than tetraploid cotton amd the process of
enasculation 1s tedious.

2, The shading of buds and crossed bolls 1s highar,

3¢ The boll size is small and number O0f seeds per

boll are less.

It was therefore, aessential to develop a suitable
technique of hybrid seed procuction which will be helpful

for commercial exploltation of hybrid vigour in dasl cotton.:

In addition to the development of suiltable hybrid
seed prad'uction technology in dasi cotton it is also
essential to study the extent of crxose pollination to
deside the isolation distance. Such studigs have been
already undertaken with regard to tetraploki cotton. The
systemdatic experimentation to study the extent of cross
pollination (Vicinism) in desi cotton is still lacking.

The present investigations was theraforas, under~

taken with following objectivess

1. To develop suitable hybrid seed production
teachnique in desi cottons

2+ To study the axtent of cross pollination
(Vicini@ for daciding sultablg isolation

dlstance.
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2o REVIEW OF LITERATURE

Hybxid cotton seed production invelves various:
steps, like hand emasculation of female flower bud a day
bafore its opening, covaring of emasculated bud, pollinating
the emasculated bud on the next day with pollens from mals
flower and covering of pollinated or crossed buds, Research
work done on these various agpects of crossing technique
particularly in desi cotton is rare. However, available
literature partaining to hybrid seed production technique
in dési cotton and major work done on .ectraploid cotton
have been briefly presented below under following heads:

1. Time of emasculation and pollination.

2. Pollen behaviour in relation to its gemmination,.
3, Pollen viabillity and,

4. Shedding of bolls,

5« Hybrid cotton seed production,

1. Time of emasculation and pollination

Flelding (1947), while working with cotton
reported that the best set from buds which wexe cross
fertilized was obtained from buds emasculated in the early
afternoon and cross pollinated with pollens from flower
Just Opéned or fresh pollens, Janki et al. (1968) studled
the floral biology of cotton in fivevarieties belonging
to the three aspecias of Gossypium viz. G. hirsutum, G,arborcum
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and G. barbadense. The varigty of diploid Asiatic species
(Gs arboreum) had smaller pollen grains in comparison to
the two tetraploid American species. They found that the
maximum regsptivity of stigma was observed betwean 4,00
and 11.00 a.M. on the day of the opening of the flowex.
Thay also stated that ths opsning of flcowers and dehiscense
of anthers was markedly influenced by the atmospheric
temperature and humidity, the influencs of low temperature
and high humidity being towaris delaying the procesaas,
These three spscies differed in thelr commencement and
pericd of £lowering., The G. arboreum was earlieat to
flower, whille other two species have vary short period

. £ flowar.

Irouglas and Admson (1965), studied the cross
pollination technique with cotton G, hirsutum L., amd
stated that the use of any common method of protecting
emasculated flowers raquires condiderable time in making
a cxosss Therafore the crossed sesd was an expencive
and guantitiss 0f such seed for expsrimental usa were
some times limited.

Capau (1968), obsexved that when £resh pollen
was applied to 87631 (G. barbadgnse L.) and at intexvals
of 15 to 63 hours after emasculation, the best boll sat
was with pollination after £ifteen hours. The sesds per

boll was found to be highest with pollination afiter



15 to 21 hours., Meyar (1973) stuwdled the eytoplasmia
effacts on anther numbers in interspecific hybrids of
cotton,G. herbacsum x G herknsssii and sudggested that

the original cross which produced the tetraploid linted
speciss had shown apposite direction with previous studies.
Katatki (1973) while working with tetraploid cotton reported
that the best time ©f pollination would be from 10 A.Me tO
1 P.M., whereas Kalse and Garg (1976), found that the best
time for pollen application for getting highest boll sat
was from 10 A.M. tO noon. The setting was comparativaely
low when pollination was done at 9 A.M. Cyapau (1976),
observed that the higliest nunber 0f pollen tubes entered
the okary when the stigma was pollinated 15 and 20 hours

after emasculation of the bud,

2. Pollen behaviour in relation to its rmination
and tube gxowth

Quite sarlier Sankaran (1932), found flowers of
cotton contain a much higher percentage of anthers in the

abortive condition than the later foxmed oness

Mansurov and Shebitchanko (1969), while working
with barbadense cotton observed that number of pcllen
tubes penetrating into style depend mainly on the amount
of available pollen. They suggested that the large amount
of pollen should be deposited on stigma particulaxly in
-the case 0f hybridigation,



Patil and Patil (1973), studied the extent of
boll setting in varlaxml and stated that inadgequate
pollination might be the major cause for high boll sheding
although the mechanical injuzy caused while emasculation
and insect pests may be the several other factors

responsible for low boll set,

Shebitchenko (1974), observed that the begining
of polien gemination was delayed when pollen grains were
placed on the stigmas of another species. In such cases

tube growth abnormalltias ware also predaminent,

Khadaiberdyev (1975), observed the gexmination
of additional pollen tubes in interspecific hybridigzation
of cotton (G. hirsutum L, and G. barbadense L,) and
rgported that additional pollination had a stimulating
effect on pollsn gemmination and the growth of the pollen
tubes, Schubert et al. (1976), evidenced that mortality
of ovules due to lack Of faertilization must have resulted
in decreased seed number per boll, which was causged to

decrease in seed waight per boll,

3e Pollen viability

Balsubrahmanyan (1948), while studing pollen
viability in cotton obsexved 43 per cent boll set in an
experiment in which the pollens from transported buds
inveolving time interval of 44 hours were dusted on

enasculated buds between 11 AM, andi 3 PeMe
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Arutjunova and Gesos (1964) found that cotton
pollen storing at 26 to 28 °C for 24 houxs reduced its
viability by 40 to 60 per cent and storing for 48 hours
résulted into complata loss o viability in G. arboreum

.8« barbadensge and J. hirsutum spacies.

Jankl et al. (1968) daepicted that only a small
per cent of pollen (O.to 5,6) were viable up to 30 hours
0f storage @t room tempsrature (22.8°C:) with 68 per cent
relative humidity. Thay also obgerved that 0 to 3.2
per cent of pollensg were viable, when stored at low
tamparaturas (13°C:) and 2z3ro per cent R, Thare was no
appreciable effect of low tamparature and relative
humidity on the storage of i;ollengraina towaxis increasing
the longivity. They furthsr obsgexvad that with the
decxease in rslative humidity thexe was decraase in
viability of pollangrains.

Pammeswaxr (1973) reportad that the paxcentage
¢£ viability was more in pollen grains of G. hirsutum L.
than in G. barbadenge L. Both the species maintainsd
high p;xcentage of pollsn germmination upto six hours aftsr

dahiscanse at room temperatura.
4. Sheeding of bolls in cotfion

Bharadwaj €% ale (1968), found that
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boll ghading was ralated primarily to the number of flower

produced irrespective of temperature and rainfall.

Hoffman and Rawlins (1970) studied infertility
of cotton flowers at both high and low relative humidities
and reported that at either constantly low (25 par cent)
of nigh (90 per cent) atmospheric relative humidity cotton
(Gs hirsutum L.) sets vary few bolls becauss the anthers
fails to dehisce.

Enhlig and Mc Mext (1972) rxeported that the
£rult load was the primary cause for low boll retention
and ceasation of flowering during midseason. No diract
relation with maximum or minimum temperature or high

relative humlidity was obssrved,

Sherif et al. (1974) obtained 34.97 per cent
boll set in varlaxmi geed production, when they emasculated
fenale buds during 3 to 6 P.Me and dusted the pollen on the
next day baetwaen 10 A.M. to i2 noon, The enasculated budsg
were not covered with papar packets as they were not likely
to ba contaminated by bees or by the wind, Approximately

8ix to eight female buds were dusted with one male f£flower,.

Vearmma (1975) studisd on the extent, perio::licity
and intensity of flower bud and boll sgheading and reported
that 31.5 per cent of the buds produced and 51.5 per cent
of the buds opened shed at ona or other times. He found
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that ten day o0ld buds and four day ©l1d buds showed the

maximum abscission.

Rao et als (1979) conducted the expariments in
varlaxmi seed production and rxeported the findings as

under:

1. The best time for pollination to ba 10 A.M.

2e

&

to 12 noon and the time Of pollination depended
mainly on the prsvailing temperature. me/
maximum seed number and seed welight per boll
was obtained when pollinatidn was done between
10 a.M. to 12 noon.

Rubbing anthexrs alround the stigmatic lobes
resulted in battsr boll sef, saed number and
saed weight per beoll, The optimum number Of
famale flowers to be pollinated with single
male flowar was found to be five.

Emasculation ° * bagging the emasculated bud
gither beforsg or after crossing resulted in an
increase in the boll sets Tha per cent off
types ware found to be maximum when emasculated
bud was kept nakéd and minimum when bud was
covered before and after crossings The treate
ment crossed bud kept naked recorded values
within the limits Of saed cartification

standaxdse
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4. 4o Stoxnge ) of open male flowers for 24 hours
under natural condition resulted in reduction

of pollen viability,

5, Environmental factors failad to show any
influence on boll sst and other sead charactsrs.

The plant ags played a dacissive role on thegs

parame te rs.
Se Hybrid cotton ssed production

Mehta et al. (1983) while working on hybrid ssed
production technique of Asiatie cotton stated that low boll
setting parcentage and short period of seed viablility axs

tha majoxr constraints.

Merawada and Katarki (1986) meportad that
emasculation and crossing operations in varlaxmi hybrid
cotton seed production raestricted to £irst four blooming
psrlods seems to be dffective and economical, Thay also
stated that ssed racovarsd from £irst three pickings had
ensuyed batter gsaed quallty characters and gexmination

percentage than the subsaquant pickings.

Kadapa gt al. (1987) studled the method of
crossing in large scals seed production of desi cotton
gseeds and suggasted that "Straw tubs" method was the
better than ‘thumbnailami®pinching o££f top of corolla®
for adopsion for commercial desi cotton hybrid ssed

production,
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Vyakaranahal gt al. (1987) conducted a fisld
aexperiment to know the effect of nutrition and hormmone
application on production in hybrid cotton, and indicated
that application of 240 kg N 3 180 kg P,0; and 180 kg K,0
per hectare was optimum for hybrid ssed production in
cotton, Split application of 50 per cent N, P0g and
K0 at planting s 25 s 25 paxr csnt N, Py0g and 50 per ceént
KZO at 45 days after sowing through soil and 25 per cent
N and ons along with 10 ppm NAA through foliar spray at
90, 100, 110, 120 and 130 days aftexr sowing was desirabls
than the total fertilizers applying through soil,

Ravindranath 8t al. (1988) swudiad various methods
of emasculation like doak method, surat method and coppsr
straw method and found that copper straw method was supsrior
than other methods which enhances the getting of moxe
crossed bolls, It was found that thers was reduction in cost

of desi hybrii cotton seed,

Arutyunova et ale (1989) stated that the tetraploid
hybrid G, hirgsutum x G, herbaceum x G. harknessii set no ssed
from selfing under igolatoxrs but gave a good set f£rom open
pollination. The seed in intraspecific and interspacific
crosses wara obsarved 80.85 per cant and 40 + 45 psr cent

when emasculated flowars wara pollinated with coolsd pollans.
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Vicinism

Though cotton is predominently a self pollinatsd
crop, natural crossing due to insects also occurs to some
extent, The sarlisr work dons on extent of natural crossing
or vicinism by various workers have been briafly resviewed

as followss

auther (1938) studisd the natural cross pollination
in hixrxsutum cotton and obsexrved that the parcentages of
natural cross pollination dua to drtificial contamination
rangad from O to 18.5 per cents The cross pollination was
mosgtly dua to honey bees visiting the f£flowars most £reguaently,.

afzal and Khan (1950) avidenced that, in ganeral
thexe was highser percentage of natural hybrids with decreass
in distancs from marker plot., A distance of 12,5 feat, £rom
A ———
the marker plants had the largest number of natural hybrids.
Beyond this digstance natural crossing scee@s to have takan
place gporadically, They concluded that thers was largest

number of natural cross pollination upto 12,5 faet,

Afzal and Khan (1950) also rsported that the
extent of natural cross pollination was abkout 3 per cent
and stated that therxe was no marked diffaerence in the extent
of qatu:al Qerossing bgtween the local and the acclamatizesd
American cottons.

Thadani (1950) concluded £rom his expsriments
that nawural crossing in desi cottons in Sindh varied

from 5 to B per cent,
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Hatchison and Lawes (1953) stated the amount of
natural crossing by using different pollsn and ssad parxent,
By.studying the single boll progeniss of seed parent thay
obgsexved the per cent natur;l cross pollination to the

axtent of 11.65 par cent.

Thies (1953) studied agsnts 0f cross pollination
of cotton in Oklshoma and rsported that wind was of no
importance as a possibles means of cross pollination. Natural
crossing wad gepandent only on the activity of honsy baes.
Min*kov (1960) studied the mnactar bsaring cotton plants and
whe role of bses in cross pollination of cotton plants and
statsd that, toney hseB naver collact the pollen of cotton
flowers and consaquently 4o not participate in pollination,

Marani and Palvitz (1962) observed that natural
hybridization in cotton population varied £rom 0.5 per cent
in dry or hot areas to approximately 15 per cent in codlex
or mors humid areas. They also obsexved that cross
fertilization in the case of Pima-32 (G. barbadsuse L.) was
consistently less than 0.3 per cent, whils in Acala 1517 C
(Ge hirsutum L,) it ranged f£xom 6 to 16 par cént

approximately.

Zahirudd ing and Manon (1972) studied the natural
cross pollination in G, arborsum, and obsexvad that
percantage of natural hybrids at various distaces was found

to vary from zexro to 0.88 per cant, the average being 0.02
- -~
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per cent. The maximum distance at which natural cxossing

occured was 42.5 feaet,

william et al. (1973) found natural crossing in
cotton (G. hirsutum L.) in the Delta of Mississippi, varied

from 0 to 6 par cant and average to 2 per cent,

Gururajan and Srinivasan (1975) raported natural
cross pollination in cotton ranging £rom 5 to 6 par cent.

Tanda and Goyal (1979) while gtuding pollsn
digparsal in desi cotton (G. arborsum) observed that insect
is the main agant of pollen transfer and cross fertilization.
They further observed that in open £ield ths insects were
able to disperse pollen to a distance of about 12 mts
in a day.

Chauhan and Singh (1983) suggestsd that under
nomal plant protection measures S m is absolutely safe
isolgtion distance for production of foundation and
certified seed at Nagpur.

Nadagauder et al. (19685) studied the minimum
requiremsnt of isolation distance “in cotton and clsarly
ind icatad that there 1s no need of very wide isolation
distance as specified in field standaxds for ssed
certification of cotton seed crop to produce quality seed,
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Waller et al. (1986) studied the use of honsy
bees in production of hybrid cotton ssed and congluded
that bee management method was usefull for satisfactory

fartilization of the cotton Eflowers.

Wilson and Stapp (1986) studied crxossing ¢~
in cotton and numbar of flowers pollinated and time of
emasculation:- \nd stated that when 30 pistillate flowers
ware pollinated with one stiminate flower thare was
decregsing geed yield, They also found that emasculation
of flowsrs eaxrly at 0200 h on the day of pollination allowed .
some salf pollination in cotton.

Kalore and Wankhade (1987) stated that out crossing
was not obssrved in cotton grown with isolation distances )
ranging £xom 5 to 50 m from all dirsctions, and indicated
that digtance of ?—-ﬂ' was safe for ths production of
genstically good quality ssads of cotton grown with

recommendad practices.

LA B 4
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3« MAIERIALS 2ND METHCDS

3.1 Crossing technique in hybrid seed production

In the present invastigation £ive experiments
wars conducted to cbtain the infommation pertaining to
different aspects of crossing technique and their effect
on hybrid seed production of desl cotton, all the five
experiments were conducted on seed production plot of the
desi cotton hybrid pha~-46, ralsed at Cotton Reseaxch
Station, Mehboob Baugh Fam, Marathwada Agriculture
Univerxsity, Parbhani, The expaeriment was carried out
£rom 1ist Oct., 1989.

3.1.1 Iﬁarimental mataerial

The experimental mstarial consist of fenale
parent Ph=1 and male parent FA-140 of the desi cotton
hybrid pha=46,

d.1.2 Ph«1 (Femala parent)

Phe1l is a selection from a variety SM=150 from
Karnatakas It is a diploid cotton (2n = 26) belonging to
herbaceum spacles and is used as a fenale parent for Pha=-46,
The strain Ph-l ig monopodial in habit and possesaes broad
leavess It requires 80~90 days for f£lowering, The bud and
£lower size is medium and had a capacity to bear large
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number of flowers. The boll size is medium welighiding 1.8
to 2.2 gme The halo langth is 21 to 22 mm, The petal
colour is light yellow whereas the anther colour is dark

yellow. 7The seed index 1s very high ranging f£rom 5 to 6,
3143 PA=140 (male parent)

It is a diploid cozton evolved at cotton Research
Station, Mehboob Baugh Famm, M.A«Us, Parbhaniif”balongs to
arboreum species and is used as male parent for Pha-46, It
is completely sympodial and flowers within 55«60 dayse. The
lgaf lobas are Geeply serrated, It is long staple arboreum
having 25 to 26 mm. halo length like that of american cotton.
The ginning outtirn is 36 to 37 per cent and seed index
ig 4 to 5.

Jeied Layout and agronomic practices

The total area of the sged plot was 9 x 9 me The
female parent Ph~1 was sown ¢n 5th July, 89, The spacing-
of 60 x 30 om was kept between rows and plants within the

row respectively,

The male parent PA-140 was sown in three squal
instalments i.es 30, 45 and 60 days after sowing of femals
parent Phel, The spacing of 45 x 22,5 cm was kept betwgen
rows and plants within the row respactively.
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Fartilizer dosas wsxe given at the rate of
50 kg &8 s 25 kg ons $ 25 kg x-'.zo psr hectaga. Nitrogen
was given in two instolments, 25 kg N at the time of
sowing and remaining 25 kg F at the tims of square
fommation.

Ixrigations ware given as and when reguired,
All the recommendad plant protection measures were taken

up psrticularly for boll womn control,

For crxossing purposs the twelva rows of female
parent warxe grown and distributed amongst £ive
experiments accoxiing to nunber of trsatments in each
axpesriment,

Jaleb Expe rimental methols

Following £ive axperiments wexe comducted,

1, Study of time of emasculation and pollination,
2, Method of pollen application,
3« Numbar of female Zflowar buds to bs pollinated
with singls mala Zlower,
4. Effect of covering stigma on per cant boll
sat, se4d numbsr aml ssed weight per boll,
S5« Pollen storage in ralation to pollan viability,.

The crosaing technique of hand emasculation amd
pollination was used in all zhesse egperiments. The time of



amasculatioﬁ‘,’f?rom 2 PMse tO 4 P.M. one day before ita
dpening and pollination on the next day inbefwin 10 A«Me to

1 P.M. was the common practice used in all the experiments
except for expsriment No.l, Similarly the covering of
gmasculated and pollinated flower buds with straw tubs was

common in all experiments except for experiment numberx 4.

The experiments were carried out in seed plot
of Pha=46 and gach of the expsriment was repeated three
times with an interxval of akout 15+16 days, The three
periods of crossing wera decided and in each period,
crossing was done for fifteen dayse. Of thess, three
successive days were alloted to gach experiment so as to
adjust ong replication on one day. Repeatations wera
considered as thres seperate periods of crossing and were
called as Pse P, and Py (Pl = 1,10,1989 to 15.10.1989,
P, = 19,10,1989 to 2,11.1989 and Py = 6,11.1989 to 21.11.1989).
The data on per cent boll set, sesd mMfmber and seed weight
per boll for every experiment, for each date of crossing
under each treatment per replication was obtained seperately
and analysed statistically following the procedure for
Factorial Randomised Block Legsign (Panse and Sukhatme, 1967) .

The procedure for obtaining the above data was

as under,
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le Per cernt boll set

in each experiment the data for all the dates
of crossing under each period of crossing regarduing the
number of flower buds crossad under each treatment was

raecorded,.

The bolls were hazvested having the label
indicating the date of crossing, treatment given and
exparimgnt number, Finally the harvested bolls were

counted and the boll set was calculated as percentage.
24 Seed numbaer and ed weight per boll

From each harvested boll, the seeds wers extracted,
the number counted and the weight of saeds was taken in
gramse. According to the label, the entries wers made
against each date of crossing for each treatment undar
every experiment and data was obtained by taking average

seed number and seed weight per boll,

3aledal Study of time Of emasculation and pollination

The expariment was conducted as Fagtorial
Randomised Block vesign with two factors,viz, time of
emasculation and time of pollination. For the £irst

factor two levels i.e. emasculation in the morning (M)
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and emasculation in the afternoon and for the second

factor four timings of pollination were considered.

This experiment was conducted by using four
rows, each having 30 dibbles (two plants per dibble), Of
thaese four rows, twe rows were saperately alloted for each
of morning (8 to 10 A.M,) andi afternoon (2 to 4 P.M,)

enasculation,

Each row was divided in two esqual number of
dibbles (15) and in each row two treatments were carried
out accoxrding to crossing programme. Like wiss enasculation
in the morning was done 'on two row with four treatments of
pollination, The tims of pollination for these four
treatments were 8 to 10 A.M., 10 A.M., t0o 12 noon, 12 noon

to 2 PsMe and 2 tO 4 PoMs

Each treatment consists of thirty case studies

- (crossed flower buds) and all the treatments were replicated
three times on threa succaesglve days considering one
replication on one day. Camnbinely this was called as the
£irst period of crossing ‘Pl) +» With the same procedure

the experiment was conducted for second (Pz) and thirxd
pericd of crossing (P3) « DLates of crossing and number of

flower buds crossed in this experiment were as under,
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vates of crossing No.of flower buds arossed
720
P, = 11089, 2+10-39, 3=-10-89 (240 on each date)
720
Py % 91089, 20=10-89, 21-10+89 (240 on each date)
720

Py = 6-11=89, T=11=~89, 8-11—?9 (240 on each date)

For . ___ sasy indentification the different
coloured tags were used in each period of crossing and
wera labled with all infomation pertaining to its treatmaent,

date Of crossing and experimsent nunber,
301452 od O Ollan Lication

The experiment was conducted as Factorial
Randomised Block Lesign with two factors, viz. thres lavels
of period of crossing and four treatments, The experiment
was conducted on twe rows, each having thirty dibbles, Each
row was divided in to two (15 dibble each) groups and in
each row two treatments wers carried out, The four treatmers

used in this experimgnt were as under.

'1.‘1 = Touching tha anthers only on the tip of
stigma.

1‘2 = Rubbing anthers on two apposite sides of
stigma.
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TS = Rubbing anthers on four sidea of stigma
axcept tip,
T4 = Rubbing anthers on four sides of stigma

and on tip of stigma.

Under esach treatmeat thirty case studies were
made and each treatment replicated three times on three

successive days, one raeplication on ona daye.

The dates 0f crossing and number of £lower buds

crossed wers as under :

Dates of crossing No,0f flower buds crossed
360
P 1™ 4=10=89, 5«10«89, 6«10«89 (120 on a@ach date)
360
Py, = 221089, 23~10-89, 24-10-89 (120 on each date)
. 360
P‘3 = 9wlle89, 10-11=89, 11l+11-89 (120 on each date)

The required number of buds were emasculated in
the afternoon from 2 to 4 P.M. oOne day before the actual
date 0f crogsing. &accoxiing to the treatment assigned
enasculated buds were pollinated in each treatment from
10 AM. %o 1 P.M, On ths day of crxcasing, Ths crossed
£lowaer buds wera labled, indlcating the date of crossing,

treatment given and experiment numbsxs
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3¢145.3 Number of flower buds to be pollinated with
single mala flower

1

The experiment was conducted as Factorial
Randomised Design with two factorxs, viz. three levels

Oof pericds of c¢rossing and seven trsatmants,

This experiment was conducted on three rows,
each having thixiy dibbles, As the number of case studiaes
varies, Ty0 Ty Ty and 1‘4 treatments were conducted on
£irst xow, Ty and T, on second row and T, on third row of
the experiment.

The treatments consisted of pollinating varied
number of female flower buds stajkting from T1 = 5, T, = 10,
T3 = 15, T4 = 20, Ts = 30, '-?6 = 40 and T7 = 50, with single

male f£lowaz.

In one xeplication respective number of female
£lower buds in each trsatment were crossedi, The treatments
were replicated threa times on thrae successive days one

raplication on one day.

The datves of crossing and number of flower buds

crosgsed are as under 3
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Dates Of crossing No.of flower buds crossed
510
P1 % 7=10«89, 8«10«89, S-10-89 (170 on each date)
510
P, = 25w 10=89, 26w 10=89, 27=10-89 (170 on each date)
510
Py = 12-11+89, 13-11-89, 14~11-89 (176 on each date)

Qne day before the actual date of crossing the
raquired number of fawmale f£lower budas were emasculated and
on the next these were pollinated accond;ing to the treatmanis .
One male flower was usel for pollinating respective numbaer
of f£lower bud in each treatment and then it was discaxded.

Enasculation and pollination tims was same as in second
expeximent. Each crossed flower bud was labled, The lables
wexre indicated with the dats of crosaing, treatment, and the

expsasriment number,

3.1.5.4 [Effect of govaring stigma on par cent boll set,
Sead numbgr and geed weight per boll

The experiment was conducted ag Factorial
Randomised Block Lesign with two facktors, viz., three levals
of period of crossing and four treatments. This experiment

was conducted on two rows each having 30 dibbles. Every row
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was divided into two and in each row two treatments were
alloweds All together four treatments ware conducted in
these two rows Of this experiments The four treatments used
in this experiment are as under i

T, = Emasculated flower bud uncovered andi
crogsed flower bud covered.
T, = Emasculated flower bud covered and crossed
flower bud covered.
T3 = Emasculated £lower bud covered and crossed
bud uncovered,
4 ™ Bnasculated flower bud uncovered and crossed

bud uncovereds.

Each treatment consisted of 40 case studies and
each treatment was replicated three times on three successive

days, one replication on one day.

The dates of crossing and number of f£lower buds

crosged on thoss dataes were as under

Dates of crossing No.of flower buds crossed
480
Pz = 10-10=89, 11«10-89, 12-10-89 (160 on each date)
480
P, = 28=10=89, 29-10+89, 30-10-89 (160 on aeach date)
480

Py = 15-11-89, 16-11-89, 17-11-89 (160 on each date)
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The required numbaer of £lower buds wers emasculatmsd
a day before the actual date of crossing. Half of these
were left uncoversd and for their sasy identification on
the next day they were tagged with coloured tags. On the
next day for treatment 1 and 4 the uncovered emasculated
buds were utilized. After crossing, the flower buds wvere
covered or left uncovered as per the treatment. Straw tubes
vere used for coveringe Time of emasculation and pollination

was same as in sxperiment 2.

All the crossed flower buds were lablad according
to treatment, date ©f crossing and expsriment number. The
coloured tags used at the time of emasculation ware renoved

atfter crossing.

3s1e545 Pollen viability

The expsriment was conducted as Factorial
Randomised Block Lhesign with two factors, viz. threa levels
of period of crossing and four treatments as given belows

T, = Pollinating the emasculated f£lower bud with
pollens £rom male flowar opaned on the day of
crossing (Fresh pollen) .,

'l‘a = pollinating the emasculated f£lower bud with
pollan from male flowar opened on the previocus
day and gtored for 24 hours in wet blotter

pPaperxe
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T. = Pollinating the emasculated flower bud with

3
pollen from male flower opened on the
previous day and stored for 24 hours in wet

cloth. \

This experiment was conducted on one row having
thirty dibbles, The total dibbles were divided into three
equal number and wera used for above three treatments
saperately. In each treatment 25 case studies were under-
taken for each date of crossing, The dates of croasing ard

number of flower buds crossed on those dates were as under:

Late of crossing Nosof flowar buds crossed
225
Py ™ 13210-89, 14=10-89, 15=20-89 (75 on each date)
225
P, = 31~10=89, 1=11-89, 2-11-89 (75 on each date)
225
Py = 16-11=89, 19-11-89, 20=31-89 (75 on each date)

All the crossed flower buds were labled accorxding

to treatment, date 0f crossing and experiment number.

3414546 Effect of temperature and rglative humidity

The data on maximun apd minimum tempexature (°C)

and raelative humidity (%) on each date of crossing was
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recorded. The range of maximum and minimum tmpetaéuxe and
relative humidaity during three periods of crossing was
obtained for studying the effact of thsse environmental
factors on per cent boll sat, seed numbax and sead weight

per boll.

3.2 Natural crossing (Vicinism)

The presant investigation was under taken to
know the axtent of cross pollination to elucidate the
infomation ragarding the out crossing due to natural
entities liks bees, wind and various pollen transmitting
agents, The arborgum culture G=-27 having red pigmentation
as a marker was aown at ths centre of the plot surrounded
by variaety Eknath (Pa-32) having green pigmentation. The
expariment was conductad at cotton Research Station, MesA.U.,
Parbhani and sowing was dcne on 14th July, 1989,

3e2,1 rimaental material
3e241led)l G=27 (marker plant)

It is a diploid (Gs arboreum) desi cotton variety
having red pigmentation, It is used as a mazkaer being
pigmented strain. The plant body and f£lowers are dark red
with dark yesllow anthers. It flowers within 70-80 days.
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The newly opened flowers are attractive fox
pollinating insects like honay bee, butter £ly and various .
insects. The variety G-27 gvolved at Punjab possesses
higher yield potential and superior ginning outturn
(38,39 %)« It possesses short staple length (16-17 mm)
which can be used only for bdénding purpose in woolsn
industzye.

3020142 Eknath (PA=32)

It is a well known arboreum variety having
superior G.0.T. (37-38 %) and staple length ranging from
- 23 to 24 mm. The seed index is 5 to 6. The plant body
is green and flowers are light yellow with daxk yellow
antharss It takes 70-80 days for flowering,

30262 Layout and agronoemic practices

The total area under experimental plot was 105 X
105 mater including 5 x 5 m marker plot of G=27. The red
plomented marker variety G=27 was sown in the centre of a

square field of Eknath (PA=~32) being green pigmentation.

The G-27 was sown in the centre with spacing
45 x 22,5 cm between rows and plants within the row

respectively,
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The Eknath (PA-32) was sown in square surrounded
to the centxe plot up to the distance of 50 meters. 7The
spacing 0f 45 x 22.5 cm betwaen the row and plants within
the row was maintained and 110 rows were grown in all the

diraections.

The layout of the experiment was such that
obgarvations on the extent 0 natural crossing in different
directions and distances can be raecoxied, A diagramatie

representation of thae layout is shown in figuxe 7.

Fertilizer doses were given at the rate of 50 kg
N ¢ 25 kg 9205 1 25 kg Kzo per hectare, Nitrogen was glven
in two instolments, 25 kg N at the time of sowing and
;:arnaining 25 kg N at the time of square fomation.

All the recommended plant protection measures

wers also taken whenever nacessaryes

3e2e3 Expgrimaental methodsg

For obtaining the rasults the following steps
waere followed,

302e301 Picking of sach row

The first picking was undar taken after attending
unifomm boll bursting in sxmerimental plot., The produce

A3




from each row was picked saparately in cloth bage These
cloth bags were labelled for their row number, dirsction

of the picking and distance fram the mazker (centre plot).

The sams procedurs was adopted for second

picking also,

34243+.2 gGinning of produce (kapas)

All the produce obtained £rom each row was ginned
separately., The 40 gm sample was drawn from each bag (row)

as a representative sample,
324343 Fiald test

This test was carried out to test the possibility

of presence of natural hybrids in each row,.

The ralsed bads 0f 6 %X 1.5 m size were prepared.
The well rotted F.Y.M. was mixed throughly in the soil
before preparing raise beds.

The bedis were irrigated unifommly and geed samples
from each row were sown, IThe observations wera recorded
after 25 days of the sowing at seedling stage. The number
of natural hybrids having medium red cotyledons in each row
was recorded, The percentags ©of natural crossing in each

row was calculated on percentage basis.
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4. EXPERMENTAL FIND INGS

The xesults obtained in the prasent investigations

axe prasented bellow:

4,1 Study of time Of emasculation and pollination
4416l Per cent boll set

The results pertaining to per cent boll sat havs
baen presented in Table 1 & 2,

401411 pPaxr cent boll set in first period of croassing (Pll

The analysis of variance (Table~1) indicated
sigﬁificant differences dus to emasculation time, pollination
time (PT) and Interxaction effact (ET x PT) for per cent
boll set in first peried of crossing.

Per cent boll set was significantly higher
(31.89 %) when emasculation was done in morming (8 to 10 A.M,)
than in the afternoon (24.16 %) «

-As ragaxds tima of pollination, maximum boll set
(31411 %) was obtained when pollination was done in the
morning (10 A.M. t© 12 noon) which was at par with 8 to
10 A.Me. time of pollination. 7There was significant
reduction in per cent boll set when pollination was done
£rom 2 to 4 F.M. (52.77 % « 7The pollination done during
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12 noon to 2 P.M. (28,79%) was, however, at par with the
pollination timings of 8 t0 10 A.M. (29+44 %)«

The highest boll gset (36466 %) during the £irst
pariod of arossing was observed when emasculation was
done in the moxrning and pollination during 10 A.M. to 12_
noon next day. This particvlar treatment (35,36 %) was
at par with the treatment of emasculation in the morning
and pollination during 12 to 2 P.M. On the next day. It
therefore indicated that, emasculation in the morning
£from 8 to 10 A.M. and next cay pollination f£xom 10 A.M.
to 2 P.M. was found to be suitable for higher boll set
in first period of crossing. The lowest boll set (21,11 %)
was observed when emasculation was done during 2 to 4 P.M.

and pollination on the next day at 2 to 4 P.M.

4aleled Pgr gant boll set in second period of crossing
(p,)

The analysis of variance for boll set in second
peériocd of crossing (Table~1) indicated that tha differences
due to pollination timings (PT) wexe highly significant,
where as they were nonsignificant due t0 anasculation
timingss The differences due %o interaction (ET x PT)

were also nonsignificant.
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During second pericd of crossing maximum boll
set was observed when pollination was done during 10 A.M.
to 12 noon (27.77 %) which was at par when pouinatidn
was done £rom 12 noon to 2 P.Me (24499 %) e The effect of

enasculation tima was however nonsignificant.

In the prssent ingestigation maximum boll aet
was obsexved when enasculation was done in the after noon
from 2 to 4 P.M. and pollination on next day £rom 10 A.M.
£6 12 noon (28,88 %)« This was at par with the treatmant
when emasculation was done during morning and pollination
on next day from 10 A.Me t0o 12 noon (EMT 2) and moxning
emasculation with pollination £rom 12 noon to 2 P.M. On
the next day (BM'.I.‘s) e« This indicated that emasculation
in the morning and pollinations during 10 A.M. to 2 P.M.
gives tﬁe mmasonable boll set and was at par with the
treatment of after noon emasculation and pollination on
nextday £rom 10 A.M. to 12 noon (EM'I.‘a) « Emasculation in
the morxning and pollination during 2 to 4 P.M. (BMT4)
recordad lowest par cent of boll sat (17.77 %) which was
at par with emasculation in ths afternoon and pollination
fxom 8 to 10 A.M. This indicated that the emasculation
timing being nonsignificant, the pollination during 8 to
10 A.M, and 2 t0 4 P.M. significantly xeduced the par cent
boll sat, However, pollination during 10 A.M. to 12 noon
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Table 1 3 Aanalysis of variance for the experximent’
to study effact of time of emasculation
and pollination on per cent boll set in
thrxsa periods of cm’sssing Pye Py and Pge

source DF Mean sum of square

Pl Pz P3
Emagculation time 1 358,67 " 1.86 90,71
(ET)
pollination time 3  79.31""  69.75""  160.53""
(PT)
ET x PT 3 39,72 27.27" 11,73
Errox 14 312 5¢55 6.81

x, «* = gignificant at 5 per csnt and 1 psx cent level,

respectively.
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Table 2 3 Effsct of time of emasculation and pollination
on paxr cant boll sst in thiee pariods oOf
crossing (Plo Pz and Pa).

Par cant boll sat

Traatments -

Py P2 Py

Emasculation tima (BT

8 to 10 A.M. (EM) 31.8% (a) 23.34 30.27 (a)

2 %0 4 P.Me (E2) 24,16 (b) 23,88 26.38 (D)

SE 4 04510 0.680 0753

Ch (P=0:05) 1e 547 Ne Se 2,284

Pollination tima (PI)

10 A«Mo to 12 noon (Ta) 31.11 (P) 2777 (Q) 33433 (Q)

J2 noon to 2 P.M. (T3) 28479 (Q) 24.99 (pY 28.89 (p)

2 t0 4 P.Me (1‘4) 22,77 () 20453 (P 21,11

8B 4 0.721 0,962 1.066

D (P=0.:05) 24 187 24918 34233

(ET x PI)

EMTl 31..11 (Q) 23433 (48) 32.22

EMTZ 36,66 () 26,66 (Ga) 35.55

ME'I.'3 35,36 (&) 25,55 (ds8) 28,88

EMT4 24.44 (D) 17.77 (£ 24.44

RAT, 27.77 {g) 18,88 (%) 27.88

EAT, 25.55 (g) 28,88 (@) 31.11

EATS 22.22 (£fh) 24.44 (q) 28,88

EAT4 21.11 (h) 23,33 (q) 17.77

Ch (P=0,05) 3.094 44.125 Ne Se

Traatments with same lsttsrs in the bracket ars at par
in aach coloumn, '
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and 12 noon to 2 P.M, 82eds to bs suitabla for getting
maximum boll set in second period of crossing.

4elele3 Pa nt gat in thi axriod of crossi
(g

The analysis of variance (Table-1) for the thind
period of crossing indicated significant differxances due
to emasculation time (ET) and pollination time (PT) for
per cent boll set. The intsxaction effects due pollination
and emasculation timings (ET x PT) were found to be
nonsigiificant.

Pexr cent boll sat was higher (30427 %) when
emasculation was done f£rom 3 to 10 A.M., than in the
afternoon from 2 to 4 P.M. The afternoon emasculation
recorded lowast per cent Of boll g8t (26438 %)

The pollination time from 10 A.M. to 12 noon
recoxded highest boll sst and shown superior over all
pericds of pollination £rom 8 %0 10 A«M., 12 noONn t0 2 P.M,
and 2 to 4 P.M. The pollination tims of 12 noon to 2 FP.M.
racordad 28,89 per cent boll set and was at par with the
pollination £xom 8 to 10 A.Me The lowast boll sst was
observed when pollingtion was dona £rom 2 to 4 P.M,

The dnterxaction effects were found nonsignificant,
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4.1.2 Seed numbsx per boll

The results partaining to the affect of time of
smasculation and pollination on seed number per boll axe
presented In Table 3 & 4.

4e1s201 sead numbe r boll in £first xr (")
(p,)

The anelysis of variance (Tablae3) indicated the
significant differences dus to time of pollination &P‘.l.‘) on
gead number per bolls Tha effect of emasculation time (ET)
regorded nonsignificant resultse The interactiion (ET x PT)

effects on saed number per koll were also nonsignificant,

8aed numbex per bell was highest (21.67) when the
pollination was Gone f£rom 1C aA.Me. t0 12 noon ('.‘32 « and wvas
at par with (20,17) when pollination was done £xom 12 noon
to 2 P.M. (Ta s The pollination time fxom 8 to 10 A.M.
(Tl’ racoxded lowsst seed number (16.50) and was at par with
T4 108, when pollination wasz dome £fxom 2 %o 4 P.M,

dele2e2 Sead numbe r boll 8CQ0O ariod ssin
(Pz)

The analysis of the variance (Table-3) indicated
significant differences dua to tima of pollingtion (PT) forx
paed numbay pax boll in second period of crossings The

smasculation time (ET) was, howaver, nonsignificant.
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Table 3 s Analysis of variance for the expsriment %o
study the effact of tima emasculation and
pollination on seed numbsxfboll in three
periods of cerossing (Pl‘ P, and Ps) .

' Mean sum of squarss

Source Dg

Py Pa Py
Emasuulation tims 1 0.17 Be 37 0. 166
(ET)
Pollination time 3  37.22""  35.15"" 20,94""
(PD)
ET x PT 3 0.28 3,37 1.086
Exroxr 14 1,86 2,42 7.54

%, *% = significant at 5 psr cent and 1 per csnt level,
respactively.
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Table 4 3 Effoct of tima of amasculation and pollination
on saad numbsr par boll in thxee periods of
crossing (Pl, I?2 and Ps) .

Seed numbsr p3r bolld

Treatmants

Py Py Fq
Emasculation timg (ED
8 to 10 a.M. (EM) 18,92 19,42 18,83
2 0o 4 EuM. (En) 18,75 18,67 19,00
SE 04394 0e449 04793
D (P=0.05) N S NeSe N, S,

Pcllinatd;on time (PT)

B to 10 AM. (Ty) 164,50 (p) 17.33 (p) 1777 (p)
10 a.M. to 12 noon(Tz) 21,67 (@) 21,67 (Q) 21.17 ()
12 noon to 2 PMe(Ty) 20417 () 20.50 (Q) 20.50 (Q)
2 PoMe t0 4 PoMa (T,). 17.00 (p) 16467 (p) 16.83 (p)

SE 4 0557 0.635 1121
CD (P=0,05) ' . 1.689 1,926 3.400
(ET x PT)

EMT, 16,33 18.66 17.00

EM'J.‘z 22+90 22,00 21,00

EMI.‘S 20433 20,00 20.00

EMT4 . . 17.00 17.00 17.33

EATl . 16,66 16,00 17.33

E.iﬂ’z . . 23433 21,33 21433

E.AT3 . . 20400 21.00 21,00

:;.E‘.AT4 - . 17.00 16,33 - 1633

SE + 0.788 0.899 1,585
CD (P=0m,‘05) NeSe NeSe N, Se

Treatments with same lettexs in the bracket are at par
in sach coloumn.
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As regaxds to the pollination time (PT), the
pollination time T, (10 A.M. to 12 noon) was most (21.67)
supsrior for crossing and was at par with T3 (pollination
from 12 noon to 2 PdMe)e The lowest value of seed number
(16,67) per koll was racoxded when pollination was done
£xom 2 P.M. to 4 PuMe (T, and was at par with T, when
‘pollination was done frxom 8 to 10 A.M.

The interaction effects (ET x PT) wers non-
significant in this gecond.period of crossing.

4¢1.2.3 Seed num il thirxd £
(»y)

The analysis of variance (Table-;a) ind icated
the significant diffepsnces dus to pollination time (PT).
The emasculation time (ET) was nonsignificant for sesd
number per boll in thig pericd of cxossing,

As regaxds to the time of pollination (PT) 2,
racordad highest (21.17) ssed numbexr par boll when pollination
was done f£rom 10 A.M. t0 i2 noon and was at par with the
treatment when pollination was done £rom 12 noon to© 2 P.M.

(1'3 » The loweat sead numbsx par boll was recoried
(16,83) when pollination was done £rom 2 to 4 P.M. and
was at par (17.17) with Ti {8 to 10 A.Me)e
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The interactions efiacts (ET x PT) wers nonw-
significant for ssed numbar per boll in this paricd of

croasing.

4el1.3 gsed weight per boll(q)

The rasults psrtaining to the effect of emasculation
and pollination on ssed wsight psr boll are presented in
Table 5 & 6

4.1.341 Ssed weight psr boll in €irst period of crossing
(Pl)

The analysls of variance (Table-5) indicated the
nonsignificant effect of emasculation time for seed waight
per boll in first psrilod of crossing, However, differences
were significant due to time of pollination time.

The highast seed weight was recoxdaed in Tzn
(1.33 gm) when pollination was done £rom 10 A.M. to
12 noon and was at par with T, when pollination was done
£rom 12 noon to 2 P.M. Tha lowsat sesd weight psr boll
was recorded (1.17 g) when pollination was donse £rom 2 to
4 P.Mo (T, and waa at par with T, when pollination was
done from 8 to 10 A.Ma

The interaction effects (ET x PT) wers
nonsignificant for geed wsight pesr boll in this period of

exossings
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Tabls 5 3 Analysis of variance for ths expsriment to
study sffect of time of emasculation and
pollination on 'seed waight pex boll in three
period of crosasing (Pr Pg and‘P3).

Mean sum Of aquaxe

Souzxce DE
Py Pa Pa
Emagoulation time 1 00037 0.0150 00009
(ET)

Pollination time 3 0.0369 0.0390 0.0201
(PT)

ET z BT 3 0.0018  0.0069 ° 0.0009

Erxzox 4 0.0025 0.0051 0.0107

*, ** = gignificant at 5 psr cent andd 1 per cent level,

regpectively.



Table 6 3 Effect of time of emasculation and pollination
on sead waight porx boll in thres psriods of
crossing (Pl‘ Py and. Pa)

sasd weight par boll

Traatmants

Py Py Py
Emasculation timg (£7T)
8 to 10 A.M. (EM) 1426 1,28 1.21
2 to 4 P.M, (EA) 1.24 1.23 1.22
SE 4 040145 81,0206 0.0298
D (P=0,05) NeSe Ne Se N. Se
Pollination tima (PT)
8 to 10 Adde (T,) 1.19 (p) 1.19 (p) 1.22

10 a.M.. to 12 noon (Tz) 1.33 (q) 1.35 (Q) 1.29
12 noon to 2 P.M. ('.&‘3) 130 (q) 1.29 (@ 1.22

QEtg 4 Pale (T 1.17 (p) 1.18 (p) 1.15
SE + 0.0206 0.0291 0.0422
D (P=0,05) 0.062 0.088 NeSe
(BT x PT)

BEM Tl 1.18 1.26 1,20
EMT2 1.35 1.36 1,30
EMT, 1.33 1430 1.21
EMT, .18 1,18 1.13
EATy 2.20 1o1d 1.23
EAT, 132 1.33 1.28
EAT, _ 1627 1,28 1.22
EAT, 1.16 1.18 1.16
CD (P=0,05) o Se NeSe Ne Se

Treatments with same letters in the bracket are at par
in €ach coloumn.
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4ele3e2 Sged weight per boll in second period of
crossing (P,) i

The analysis of variance (Table~5) indicated the
significance differences due to pollination time, The
eémasculation time waa found to be nonsignificant,

As regaxds to pollination time, pollination
f£rom 10 A.Ms. t0 12 noon (Ta) racorded higheat value (1,35 ¢g)
and was at par with Ty, when pollination was done from
12 noon to 2 PsMe The process of pollination from 2 to
4 PMe (T4) recoxded lowsst seed weight (1,18 g) and was
at par with pollination £rom 8 to 10 A.M. (Tl) .

The interaction effects (ET x PI) were
nonsignificant for seed weight psr boll in this period of

exossing,
dele3.3 58ad wa t r boll 1 ird period of crosaln
(Py)

No significant differances were cbas/:,ysd in geed
weight per boll when emasculation was dons in'the morning
(8 to 10 AOM.) or in afternoon (2 to 4 PoMe) »

The rssults were nonsignificant for pollination
timings £rom 8 A.M. to 4 P.M.

Intexaction effacts were also nonsignificant,
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442 a of llan licat

The results psrtaining to the effect of method
of pollen application on par cent boll sat, seed numbsr
and seed weight per boll in all the three periods of
crossing (Pye P, and Py) arxe pressntad in Table 7 & &Figel.

4e2,1 per cant boll sat

The analysis of variance {Table-7) indicatad
significant differencew over paricds of crossing (PC) and
pollination methods (FM), The interaction effects ware
also highly significant amongst thaess three pariods of

cxossing for per cent boll sat,

As ragaxds t0 methods pollination of the t.:eament.
rubbing of pollens on four sidew of stigma and on tip (T4)
gave the highest boll set (39,25 %) which was at. par with
traatment of rubbing anthers on four sides of stigma
except tip (Ty). The treatment touching the anthers only
on tip of stigma (Tl) xsulted in significant reduction
in boll sat, (25.18 %) and was at par with treatment whan

rubbing anthers on two sides of stigma (1‘2 -

As regaxds to psriod of crossing Pl and P,
(33.88 %) were supsrior to Py P, and P, were at par with
each other (33.88 %)+ Thers was significant reduction in
per cent boll sat in third pesriod of crossing (193)
(28,88 %)-e
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Table 7 1 analysis of variance for the sxperiment to
study the effectlof method of pollen
application on par cent boll sat, sesad
nunber and seed waight per boll in thxiue
period of crossing (P1. P, and Pa).

Mean sum Oof squazes

Source ' DE
Boll sat Seed numbay Seed waight
(%) psxr boll per boll
period (p) 2 100.02"" 5,86 0.0026
Treatment (t) 3 363.73""  41.55"" 0.0557" "
P xT 6  1i8.11™" 3.53 040031
Exzox 22 17,42 433 0.0045

*, w* = gignificent at 5 per cant and 1 per cent lasvel,

xe spactive lys



Table 8 s Effeot of method of pollan application on
per cont boll set, sgad numbey and ssad
wehyibt par.boll,

Boll Sot Ssed numbar ssed welight

greaments (55) par boll per boll (g)

—

Pollination mathods (81)

%1 25,18 (a) 17,11 (a) 1.13 (a)
T, 28,88 (@) 20.00 (b)) 1.25 (b)
T, 35455 (b) 21.67 (b) 1,29 (b)
T, 39,25 (b) 21.67 (b)  1.31 (b)
sk 4 - 14391 046937 0,0225
<D (P=0,05) 4,079 2.034 0.066
Period of crossing (FC)

Py 33,88 (p) 19,75 1.23

P, 33.88 (p) 20,92 1426

Py 28,88 (@) 19.67 1.24

SE & 1.205 0.6007 0.0195
CD (P=0405) 3,534 N.Se NeSe
(PM x FC)

P,T, 26466 (@) 16400 1,06

P, T, 32.22 (afgl) 20,00 1.25
N 37.77 (£9) 21.00 1e 30
BT, 38.88 (£g) 22.00 1431
P,Ty 35455( £gh) 19,00 1.17

Py T, 28488 (eh) 20.00 1425
P,Ty 21.10 (eh) 23,00 1430
P,T, 139499 (g) 23.00 1.31

P, T,y 13.33 (1) 16,33 1.15
PyTy 25455 (sh) 20.00 1.25
FyTy 37,77 (£g) 22433 1426
P,T, 38.88 (£g) 22,00 1,28

SE 4 2.410 1,2015 0.0389
P (P=0.05) 7,068 NeSe N.Se

€ ra at
‘Iitz;eggggngglgémﬂ?haame latters in the bracket ara at par
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The interactions effects were significant. In
£irst period of crossing, the treatment of xrubbing of
burst anthers on four sides of stigma and on tip of stigmna
l.e. (Pl T racoxded maximum boll set, this particular
treagtment was at par with P}_Tz ( xubbing authers on two
sides of stigma during first periocd of crossing), les
(zubbing anthars on four sides of stigma excapt tip in
£irst pariod crossing)., PZT,_ {touching anthers on tip of
atigma in sscond period of crossing) ., P,T, (rubbing
anthexrs on four sidag of stigma except tip in three
psriod of crogsing) and 931“ ( xubbing anthars on £our:‘
sides of stigma and on tip of stigma in thixd pericd of
cxossing) . The trsatment 0f touching anthers on tip of
étigma in €irst period crossing (lez) racordad lowagt
per cant of boll gat (26,66 %) which was at par with P1T2
(rubbing antherxrs on two sides of stigma in f£irst perlod
of croassing). 921'2 ( xubbing anthers on two sides of
stigma in sacond period of crossing), P,Ty (xubbing
anthers on four sides of stigma except tip in second period
of crossing) and 93T2 { xubbing énthexa on two sideg of
atigma in thirxd pariod of crossing) «

In sacond pariod of crosaing the treatment of
rubbing anthers on four sides of stigma and tip of stioma
(Pz'.l") gave maximum boll sst (3999 %) in second period,



and was at par with 931‘3 (zubbing anthers on four gides
of stigma in thixd period of crossing). P,T, (xubbing
anthers on four sides of stigma and on tip in thirxd
period of crossing), PZ’I“‘ (toughing anthers on tip in

second p€riod of crossing), P (rubbing anthers on four

1%4
sides of stigma and on tip in firgt period of crossing)
and P1T3 (rubbing anthers on four sides of stigma except

tip in £irst period of crossing).

In third period of crossing significant reduction
in pex cent boll was obsexved in P,T, (13433 %).

4a2e2 Saad numba r boll

The analysis of variance (Tabls-7) indicatad
that, differencas due to pollinations method waxs
significant, whereas the differxences due to period of
crossing and intsraction effects were nonaignificant,

The method of pollination T‘ ( rubbing anthexs
on four gideg of stigma and tip of stigma) rxecoxded highest
valua (21.67) and was at par with T, (anthsxrs rubbing on
two sides of stigma anmd ‘1‘3 ( rubbing anthers on four sidss
Of stigma except tip). The treatment of pollination T1
(touching anthers on tip of stigma) showsd lowsst seed

numbsr per boll (17«11).

4.2,3  Seed weight psx boll (g)

The analysis of variancea (Table-7) indicated
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that diffexencas dus to sffect of pollinations were
significant, The pariod of crossing was nonsignificant
for the seed waight per boll in all the three parlods

of crossing.

As mgaxis to pollinations method, 1'4 ( zubbing
anthexrs on four sides of stigma and on tip) depictad
highest seed weight (1,31 g) per boll and waa‘ at‘par with
Tz ( rubbing anthers on two sides 0f stigma) and T3
(rzubbing anthers on fouxr sides of stigma sxcept tip). The
T, (touching anthers on tip of stigma) obtained lowssat
geed waight (1.13 ¢).

Intexaction effecss of treatment and psricd of
cxossing on geed weight psr boll warxe found to be
nonsignificant,

4630 Number of female flower buds to be pollinated
with single male flower

The rasults psrtaining to the per cent boll sat,
seed number and seed welght per boll affacted by pollinating
varied number of female flower with single male flower for
various pericds (PJ.' Py and P3) of crossing are pressnted
in Table 9 & 10¢ Fig. 2.
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4e3.1 Bexr cent boll sot

The analysis of variance (Table-9) for per cent
boll set in three psriods of c¢rosaing indicated
significant difference due to pollination.

The effect of period of crossing was nonsignificant,
The pollination treatment Ty (when single male £lowar used
to pollinate 5 female flowsar buds) recorded highast boll
set (55456 %)« The lowoest boll set (19,33 % was observad
vhen single male flower was used to pollipate 50 female
£lower buds ('1‘7) ¢+ There was significant raduction in
psr cent boll set when single male flower was pollinated
with increaged number of emasculatad buds, The treatmsnt
Ty (singls male flower used to0 pollinata 15 femals £lower
budg) showed 39,26 psr cent boll set and was at par with
T, (singls male flowsr uead to pollinats 20 femals £lower
buds) « Interacgtion effects for par cent boll set waere

nonsignificant.

4e3s2 Seed numbar E boll

The snalysis of varianca for seed numbex per boll
in three periods of crossing indicated significant
differences, The psriod of crossing wgs howeved, found

t0o be nonsignificant,
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Table 9 ¢ Analysls of variance for the sxps rimené
to study the eZffect of method of pollan
application on per cent boll sat, seed
nunber and seed wsight psr boll in threes
periods of crosaing (Pi‘ P, and P3) .
Mean sum Of agquares
Source Ef :
Boll set Ssed numbexr Seed weight
(%) par boll per boll
Pariod (p) 2 1.07 5.82 0.0114
Treatment () 6  1479.61°° 62,27 0.0480" "
Px?® 12 61.91 2,19 0.0022
Exrox 40 40.98 2,93 00054

*, ** = gignificant at 5 par cent and 1 per cent lavel,

respactive ly.
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Table 10

ifﬁ:ﬁi ;’:ﬁdg"‘tit{:ating v““’d numba g of hmale
boll get, smseed nm:l“;gg:le male flower on percent
- and seed weight per boll..
T A Boll se : =
raatments 0 t gerdbgﬂba: g:etd b:al ig!(‘:) .
Buds pollingted (BF) "
5 Ty 55.56 (8) 23,33 (a) 833 (8. > |
10 'I‘z ‘ 47.78 (b) 22.67 (& 1.29 (ab) -
15 T, < 39.26 (¢) 21.00 (b) " 1.24 (ba)
20 T, . 33.52 (cd) 19.78 (bo) . 1.22 (bed)
30 T4 ' 28.15 (@) 18.33 (cd). . 1.18 (&) -
40 Ty ' 25,50 () 17,89 (4) . 1.18 (d)
50T, . - 19.33 (H 16.11 (e) 1,17 (4)"
58 ¥ - 2,137 0.570 . 0.0244
@ (P=0,05) 6,098 " 14629 . 0.070
Paxriocd of cmssing (BECY
P, 35,36 19,861 1,24
P, ' . 35,81 20,43 1,23 .
Py 35,59 19,38 ' 1.20
sB & - - 1.397 0,373 0.0159 .
CD (P=0.05) -  N.S. 'N8.8 ., NeBe
.{FC x BP) .-
P,y 53,33 23.00 1,38
PT, " "+ 46,66 -23.00 1.31
P, T, 37,77 20.00 1.25
PiT, T 35,00 20.00 : 1.25
P,Tg s 28,88 19,33, g 1.21
P, g T 26,50 17.00 1.18
P,T, - 19,33 16.00 . 1413
P,Ty 60,00 23,66 1,33
P,T, : 50,00 22,66 1.28
P,T5 37.71 21.00 1.26
P,T, ) . 30,55- 20,33 1.21
P,Ts, . 26,66  19.66 1.23
P,T¢ - 25.00 18.66 1.16
P,T 20,66 16 .00 1010
pzr7 53.33 23,33 1.31
PiT} . 36,66 . - 22.33. . 1.266 |
P T3 . 82,22 20.66 1.21; .
P3T4 i 35.00 19.00 1.18 5
P3Ts ~ 28.88 16.00 . .10 .-
gggé ] fs.oo ;e..oo : 1:112— o
¥ (pe0.05) . F?é-ggs . '.‘:gsgss 58433

* -

b 0 '

= - -

fﬁlA-L:i‘ et Ko ok E an 3 Cn _‘"::7". iy e
- - " h il ’ 'l

P



'T, = 5 fernale bwdd

3 - TZ" 10 Aemale buwla
Ta = 15 female buds
Ty =20 fomale bwds
Tg = 30 formale buds
'Tg = 4o Sernals buds
T9 = 50 fFemsls buda,
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As ragaxis pollination treatments, ‘1‘1 was
found to ba with highest seed numbar per boll (23.33)
which was at par with T, (single male flower uaed to
pollinate 10 female flowsy buds), The tresatment I‘a
(single mals flowsr used to pollinate 15 fomale flower
budg) obtained 21,00 seeds per boll and was at par wtih
% (singls male flower used t0 pollinate 20 female
£iovwerx buds) « T4 was at par with Tge The treatment T,
(single male flower used to pollinate 50 femals f£lowerx
budg) recorxded lowsst ssed number (16.11)« Tha trxrsatment
(T5) whexe in single mala flower was ussd to pollinate
40 female flower buds xscoxrded 17,89 sead number and was
at par with TS'

4e3e3 Sead weight par boll

The analysls of varience (Table-9) indicated
that the differences dus to pollination wers significant
whereas for that of for period of crossing wars

nonsignificant,

As regaxis to the pollination of bud, when a
single male flower was ussd to pollinate 5 femals flowsr
buds (T1). the highest seed waight (1.33 g) was obtained,
Thig treatmant (Tl) was found to ba at par with Tz {when
single male f£lower was ussd to pollinate 10 female £flower
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buss) « The treatmant (T.,) when single mala flower was
used to pollinate 50 females f£lower buds recordad
lovest wead waight (1.17) and was at par with Tge '.cs

am T4.

Tha interaction effact wexe obsgarved as none-
significant in all the thiwe paricds of crossing for
s8ad woight psr boll,

4.4 Effect of covaring stigma on pey gant boll saet,
ada numba nd sasd ight 1l

The results partalning to the sffect of covering
stigma on pex cent boll get, seed numbexr and ssed weight
per boll for all the thxse pariods of crossing (Pl‘ Py
and P3) ars presented in Table 11 & 12« Fige 3.

4eded Pex cant boll set

The analysis of variance for the per cant boll
sat (Table-1l) indicated significant differences due¢ %0
pexicd of cxossing and par cent boll ssts The traatment
affact was also found to0 be significant.

Paxr cant boll set was significantly highest in
T, (29.72 %) 1,9, when emasculated and crossed f£lowexr bud
ware covered (20,56 %) by straw tubsss

The lowest boll set was recoxded in Td (15428 %)
i.¢, when emasculated and cpossed buds were kept uncove rede
T, was superior over all the temaining txeatments ‘Bl,i‘aand Tye
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As regaxis to perlod ¢of ¢rossing highest value
of boll set (25 %) was xecorded in 1st period of crossing
(Pl) and was significantly supsrior than P2 and Ps
{second and thirxd period of crossing) for par csmt boll

sat,

The highest boll sat was observed in 92T2
(33%) i.e, when the emasculated and crosssd flowar buds

wars coversd in sacond pericd of crossinge

The tyaatmant P (whan emasculatad flowaer bud

1%3
uncovaerad) was suparior (28,33 %) and was at par with P, Ty
(emasculated flower bud uncoversd and crossed £flowsr bud
covered), PyT, (emasculated flower bud and crossed flower
bud coverxed), P,T; (emasculated flower bud coversd and
crogsed bud uncoverxed in second parlod of crossing) and
PyT, (emasculated and crosged flowsr bud covered in thixd
period of crossing), The treatment P1T4 (emasculated ard
crossed f£lower bud uncoverad in first parxiod of crossing)
was at par with pzml. PZT4' P.BTI and P3T3. The lowest
valus for per cent boll set (13.33 %) was obgerved in 1931'4.

494.2  Seed pumbax par boll

The analysis of varlance (Tabls-11) indicatad
that treatment effects were sgignificant and perilod of
crossing was nonsignificant for seed number per boll in

all the thres pariods of crossing,
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Table 11 : Analysis of variance for the edperximent
to study the effect of covering stigma
on pax cant boll set, ssed numbsxr and
seed welght per boll in three periods of
¢rossing (Pl' Py and Ps).

O DE Mean sum of squares
Boll set 8sed number Seed walght
(3) per boll pexr boll
period (p) 2 69.27"*  1.33 0.0004
Treatment (%) 3 346.93"" 68.69™" 0.0360™"
PxT 6 35,48""  1.44 0.0012
BRrroxr 22 5:26 3.18 0.0018

*, ** = gignificant at 5 par cent and 1 psr cent level,
raspactively,
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Tabla 12 : Effect of covaring stigma on per cent boll
sot, seed numbar and ssed waight psr boll

Boll gat Seed number Ssed waight

Troatments (%) par boll par boll

covering modifiication (M)

‘.'l’l 20456 (a8) . 20.44 (a) 20.22 (a)
T, 29,72 (b) 22,00 (ab) 1.28 (b)
T3 25.28 (@) 23.11 (b) 1.29 (b)
1‘4 15,28 (d) 16,78 (<) 1.16 (o)
SE & 0.76 0.595 0.0144
CD (P=0.,05) 24229 1,745 0.042

Pariod of crossing (FC)

Py 25,00 (a) 20.92 1.24
Py 22492 (b) 20.58 1.24
Py 20421 () 20.25 1,23
SE + 0466 0.516 0.0125
CD (P=0,05) 1,936 N.Se NeSe
({PC x M)

Py Ty 26466 (@) 20,66 1.23
P,T, 27.50 (8) 22,33 1,26
P:LTB 2B.33 (&) 23,00 1.31
P,T, 17.50 (£) 17.66 1,16
P,T, 16466 (£) 21.00 1.23
P, 33.00 (h) 22,00 1.28
P,T, 26466 (€) 23.66 1.30
B,T, 15,00 (£) 15.66 1.13
PaTy 18,33 (£) 19.66 1.20
P4T, 28,33 (8) 21.66 1.28
PyT, 20.83 () 22.66 1.26
P,T, ~ 13.33 (g). 17,00 116
SE 1.32 1,031 0.0250
D (P=0.05) 3.871 NeS, N.Se

Treatments with same latters in the bracket are at par
in each coloumn,
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A8 reégaxis to treatment effact, the treatmaent
TB (emasculateé flower bud coversd and crossad bud
uncoveraed) recoxded highest seed numbex par boll (23,11)
and was significantly supsrior over T1 ard T4. and was
at par with T, (emasculated ami crossed flower bud
cogerad), Significantly lowest sesed numbar par boll
(16,78) was obsezved in T, when emasculated and crossed

flower buds waere uncoverad,

The interaction affects were nongignificant,

4ede3 Sead weight psr boll

The analysis of variance (Table-1l) indicated
that treatment differsncas wers significants The differsnces

dus to period of crossing were, howsver, nonasignificant.

The ssed we ight was highagt in T3 (1.29 @) when
emasculated flower buds were covered and crossed bud were
kept uncovered and was at par with T, (when emasculated
and crogsed buds covered)s The trvatment T4 {when
emasculated and crossed flowaxr buds wers uncovared) raecoxdied

lowest ssed waight (1,16 g).

The interaction effects waxs nonsignificant for
all the thres periods of crossing pertaining to seed
ws ight psr boll,
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445 llan viabilit

The rssults pertaining to the effsct of method
of pollsn application on par cemt boll sst, seed numbex
and geed weight per boll in all the periods of crossing
(Pye P, and P;) axe presented in Table 13 & 14e Fige 4e

4.5.1 Per cent boll sat

The analysis of variance (Table-13) indicated
that the trsatmant effects dus to pollen viability warxe
significant, The effacts due to pariod of crossing

ware also significant.

As ragaxis to ths treatment '4’.‘1 (whan fresh
pollans were used for pollinuion) recoxded the highest
boll set (36,00 %) which was highly significant over
To and Tge

The trsatment '1'3. where in the pollens ware
atored for 24 hours in wet cloth gave the lowest boll sst
(8e44 %) .

The £irst period of crossing Py (20444 %)
racoxded highest boll set which was at par with P, lea,
sscond pariod of crossing, Whereas in P, thers was lowast
boll (16,44 %) .

The interaction sffects due to storage condition

and pariod of crossing wexs nonsignificant,



Tabls 13 3

Analysis of variance for the expariment
to study the effect of covering stigma
on pex cant boll set, seed numbexr and
seed waight per boll in three periods
crossing (Pl‘ Py and P3) o

Mean sum Of squarxes

Sourxea Df .
' Boll sst Ssad number Seed weight
(%) per boll per boll
Pericd (p) 2 39.70° 3.11 00017
Traatmant (%) 2 2021.93"" 64,33 0.0350™ "
PxT 4 5.03 1.11 0.0006
Erzor 16 9.26 4.94 0.0030

*, ** = gignificant at 5 par cent and 1 psr cent level,

ragpactive ly.
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Tablg 14 3 Effact of pollen storags conditions on
par cant boll set, saed numbar ard sead
wsight par boll,

Boll get Ssed numbsr Seed waight

Traatments {%) psr boll  par podl (g)

Storxage corditiong (8C) )

T, 36,00 (a) 20411 () 1.24 (a)

T, 12,00 (B) 17.78 (B)  1.21 (D)

‘1‘3 Ba44 () 14.78 (c) 1.21 (b)

SE 4 1,0143 0.7411 0.0185

SD (P=0.05) _ 3,041 24222 0,055

Pariod of crossing (PC)

P, ’ T 7 20.44°(d)  17.11 1,17

Py 16.44°(2) 18,22 1.20

8E % 10143 0.7411 0.0185

Ch (P=0,05) 3.041 Rels NeSa

(PC x 8C)

Plfl 38,66 19,00 1.21

Psz. 1333 18,00 1.18

PIT3 8,33 13.66 l.11

1321‘1 36,00 20.00 1.28

P,T, 12,00 17,00 1.21

'92T3 10.66 15,00 1,13

93‘1‘1 33433 20,66 1.25

3'1‘2 10.66 18433 1., 15

P,T,° 5433 15,66  1.20

SE. I 1.757 1.284 0.0320

CD (P=0,05) No Se Ne So N.Se

‘rmatmants with same J.atte:a in the bracket are at par

in each coloumn,
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4.5.2 Sged numbey per boll

The analysils of varxiance (Table~13) indicatad
that ths diffexencas dus to treatment effect wexe highly
signiflcant,

The treatmsnt Tl {when f£rash pollsn £rom nswly
opened flower were used for pollination) recoxded the
higheat seed npumber 21.1l, whersas the Ta (when emasculated
budg warae pollinated £rom male flower opesnsed on the
prévious day and stored for 24 hours in wat cloth)
racoxded the lowest seaed numbar (14+78).

A3 regards to period of crossing the results

weér2 nonsignificant,

The intaraction effects dus to traatment and

period of cxossing recorded nonsignificant rasults,

4503 Sged weight £ boll (g)

The analysis of variance (Table~13) indicated
that the traatment effacts weras significant whersas, effects
due to psriod of crossing wers nonsignificant,.

The treatment (T}), where in the emasculated
flowexr buds were pollinatsd with pollen £rom mals flower
opened on the day of crossing (fresh pollen), indicatsd
the highest sesed weight per boll (1.24 g).
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when the emasculated buds wars pollinated with
pollen from flowsr opsned an the previous day andé stored
for 24 hours in wat blottsxr paper (Tz) noticed the saead
weight 1.21 g which was at par with the traatment '1‘3-

Pariod of crossing hoticed the nonsignificant

regults.

A8 xegards to the interaction effacts, tha diffew
rances dus to interaction of treatments and pariod of

¢rogsing werxe nonsignificant.

446 Effect of temparxaturs and relative humidity on
per cont boll sat, seed numbar and ssed weight
pox bolle

The results psrteining to the sffect of tempsrature
and xalative humidity during thrse pariods pf crossing on
per cent boll sat, suaed numbexr and s3ed weight par boll
are prasented in Takls 13. Fig. 5 & 6.

The figures indicatad that there was little
affect‘h:ampa rature and relative humidity on psxr casnt bodl
set in thix pariecd of crossing PS) as comparad to the
£irat and sscond paricd of crossings

Similarly the effect of tempsraturs and humidity
on seed numbary and seed waight per boll was also negligibls
during all the three pariods of crossing.,. The meteorological
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Table 15 i Effaect of temparatuge and relative humidity
during thrsse psriods of crossing onpax cent
koll get, seed pnumbar and seed weight per boll.

Period of Boll set Sged number Sead we ight
cxossing (58 per boll pax boll(g)
Pl } 28454 19.28 .22
Pz 27415 19.66 1.23
Fs 25,88 19,28 1.21

Table 16 : Meteorological data showing range of
temperature (oc) and relative humidity (%)
during thres psriods of crossing.

Parxiods of Range of temperature °C  Rangs of RH (%)

crossing Maximum M inimum
Py 3148 €O 36.00 2045 to 22.9 52,0 to 91.0
Py 31,7 to 34.0C 16.3 to 21,2 44,0 %o 86

Py 30.0 to 32,6 15.5 to 20.2 49,0 to 69




SINIW Id3dxa INID WL 40 MOuT

N DNISSO¥D do  SO01¥ad  IFFAHL HNIOg
(2D FFOLYITINEL WOWIAW Ny WAWINIG Nyaw G -biy
<———9YNISSOI IO  sdoid3d —>
m.& ..n.nm .& mnw ..N& nn' m.\& .ﬂﬂ* *& M.n* 10& ‘& m& dn— .Av
——p, o 3 3 ———— 9%
.3 ) Tor
Jsi
O... 4%
[ ] . 7
- £ BN 4L
08 G.. e 3 Q 18t
Y & e . \ - 6l
\ ~ olf ,.,., \ \ {0z
°, o) o , 115
© _G ivo
{e
2 : : ¢ i
> %
-0
. e
< Jze
Jee

K- AN3WIA3dx3 A ANSWIFSdxT - pzmz_uwm x3 T-INIWIY 3d %3

WAWINIIW -~ emee —
WO I xYW

JInlNIWiIgdx

(%) 3FU3dWaL WawIxgiAl ANy WOWINIK NYIW



SLNImWd Adx= A 3L 40 Hovs N

< DNISSO) 40

"R INSWIdRdx3

m& dm_ g mm dnm Y|

Niss0dy 4o
SA0Id3d  FIFJHL DNIYOT ALidinaH FALLUI=EY N3

saowd 3d

€4 Td W

¥ ¥I L]

- \\l s 28

-

BL N3 d3dxd  M~N3wW¥34 %3

IL-ANT W g Ad %3

A\

;

4

-

Ak
1]
:

3

i

<9
¢4

&L

TANIWIFId XTI

o8

Ne 3

() ALIGIWOK CAAILLETI



-h 8w

data partaining to thesge thras pariods of ¢rossing
(Pl’ P,y and P3) with regaxis to rangs of maximun and
minimum temperatuxrs and rslative humidity is presented
in Tablo 16.

4.2 Natuzral crossing (Vicinism)

Tha extont of natural crossing was judged £rom
the number of plants with light rad colour of cotylsdonary
laaves and shoot 0f the ssedlings. The data pertaining to
natursl crossing for differant distancas and directions

is presanted in Teble 17, Fige 7.
4u2s1 Extont of natural cpogsing at different distances

The obsarvations partaining to par cent of
natural crossing at differsnt digtances, dirsctions for two
pickings have baan prasented in Tabls 17,

The obssaxvations portaining to ths produce of
first picking indicated that tha 1st row at a digtance of
0«45 metar £xom maxker plot of G-27 recorxdad 2,69 psr cent
of natural crossing in south dirsction, le.42 in north
diraction, 1.89 in east dirxaction and 2.12 per cent in
wagt &iraction, The extent of natural crossing was 1.78
paxr csnt in south, 2.@7 par cant in North, 1.45 par cent
in East and 1:80 par cant in West dipaction at a distanca
of 0.9 meters Tha third row at the distance of 1.35 msterx
in south, North, Last and Wagt direction mscorded 1.82,
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2,23, 0.79 and 1.81 per cent natural crossing raspactively.
in general‘i:gg‘a decraase in natural c¢rossing wikh the
inerease in distance of rows £rom marker plot. Ninth row
of the south diraction at a distance of 4,05 metqr £xom
market plot rscorded 0.28 par cent natural crossing.
Theras was 'Zexo' p8r csent natural c¢rossing at same
distence in the North dirsction, 0.24 par csnt at East

dirsction and 0430 per cant at wnest dlxection.

As mgarls to sscond picking, the 1st row at a
distance 0f 0.45 metsr racoxded 2;05. 1.57¢ 1.22 and 1.48
per cant natural cxoss pollinatioxi in south, North, East
and West dirsction respectively. S:lmilarly'saccnd row
at digtanca Of 0.90 metaxr in South, North, Bast and West
diraction depictad 1.78, 0498, 1.94 and 1.83 per cent
of natural c:xossflng ragpactively, The third yow at a
distance Of 1.35 matar gave 2.10, le42, 2.05 and 0.98
psr cent of natural crossing in South, North, East and
Wast diraction raspactivelys, The lowsst per cent of
natural hybrids wers found in 10th row at a distance of
4.50 meter in South, North, East and West diraction.
The par cant oOf natural‘ ¢rogsing at a distance of 4.5
mstar was hardly 0.19, 0.00, 0,08 and 0.25 par cent
ragpactivaly.
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S5+ DISCUSSION

Inspite of pravious efforts to rsplace desgi
cotton (G. arborsum L.) with hirsutum or amaérican cotton,
degi cottons ars still cultivated on large arsa of the
country. The shara of desi cotton in increasing the
production can not ba ovar looked. The majority of ths
marginal cultivators had attraction towaris the
cultivation of dusi cotton mainly bzcauss of thaix
drought tolerancs and raegistance to p3st and dissasug.
The ir morphological charactaristicus such as deep root
system, smallsr leaf sizs, thin stem and smallsr bolls
couﬁled with effociant physiological system unable them
to stand gevicur moisturs stxess during prolong drought.
Bocauss of this advantags dagi cottons are largsly grown

under rainfad condition in pupforance +o hirsutuma.

‘Tha production of thass cottons can bs
increassd through degi cotton hybrids involving Gossypium
herbacgum and Goggypium arborasum spaciss (Padaki 1980).
Previous work on largs scals trials conductsd at Surat,
Pharwad and Parbhani indicatad that intsrspacific desi
cotton hybrids had poténtial to give 50 to 78 psr cant
higl'i:ar yisld than the ba2st local varietys ‘

The work on davaleoping uegi hyi.rids was startad
at Parbhani during mid eightias, A largs numbsr of



promising intaxspecific horbacsum x axdborsum hybrid
combinations wera tasted and a hybrid Pha-46 have baen
inddntifieds The hybrdd Pha-46 is likely to bs relsasad
for gonaxal cultivation very scon. Though the desi
cottons had higher yiald potentigl under rainfad condition
and can ba cultivated with low inputs by the marginal
culiivatars possagsss somd problams of hybrid seed
productions Ths ssed production of degl hybrids cannot
mads much headway mainly bscauss of (i) low boll sat,
(i) short psgiod of sead viabillity and (1il) high cost
of asad production,

The prusent investigation is therefore a sincera
affort to indentify suitablz sasd production tschnigus
which will bes halpful for commarcial axploitation of

hybrids vigour'in dasi cotton with low input tachnology.

In the prasent inﬁestigation ragult obtainad
£rom fiva sxpariments partainipg to the hybrid sead
production technigus in dosl cotton hybrid Pha-46 are
discussad in malation to Important trailts, viz. per ceant

"boll set, 22ed numbsx par boll and seed weight por boll,

541 Hybrid ssad production taechnigus
Ss1.1 Par cent boll sat

Selalel Emasculation and gglli;gatiog timings

Ths proczss of emasculation in desi cotton is



alraady tadious bscauss of smallay bud sizs., The
raduction in p3r caent koll set can be avoided by suitable
techniqua and propar tima of smasculation. 1In gddition
to suitable tima of emasculation, it is also esssntial
to assass propsr tima of pollination for getting maximum
boll sst in successful and ramunsrative hybrid seed

production programme of dasi cotton,

In ths prassnt invastigation, the par cant boll
sct was significantly higher when smasculation was done
in morning (8 to 10 A.M.) in Eirst psriod of crossing
(31.89 %)« In sscond p:a.riod’ of crossing the per cent
bolls for morning and aftarnoon emasculation waxa at par
with e€ach othar, Thaisa obssrvatdons suggagtsd that
morning smasculation £rom 8 to 10 A.M. is guitable for
obtalning highaer boll sats As regards to time of
pellination, the highest boll sst was obssrved when the
pollination was dona during 20 A.M. to 12 npon in all
tha cxossing pericds, It was 31,11 par cent during £irst
pariod of crossing, 27.77 par cant in second pariod of
crossing and 33,33 par cant during third par;i.od of
crossing. amongst ths crossing psriods, the thixd psriod
of crossing (P; = 6»11-89, 7-11-89, 8~11-89) ;aco:ded
highast boll (31.11 %) sat when the pollination was dons
during 10 A.M. to 12 noon. This suggastad that the stigma



wide

of the Ph-l1l (fomala parsnt) rxemains rsceptive as wsll as
pollen of PA-140 f£emains vdable upto 12 noon giving
maximum boll sste Thers was significant puduction in
par cent boll st when pollination was dong Iin batween
12 noon t6 2 P.M, in all tha pariod of crossing. Thisg
indicate that thers is a maductions in the viabllity of
the pollangrains of PA«140 aftsr 12 noon and decraass
in rscaptivity of stigma of Phel bscause Of drying
rasulting in significant rsductions in pz2r cent boll
s6te Charskar (1983) whils studying the hybrid seed
production techniqua in intra hirgutym hybrid Godavari,
obsarved that the 10 A.M. to 12 noon 1s the affactive
pollination time Hr highar boll sat,

Rac of al. (1979) also maported that 10 AdM.
to 12 noon is the effective time of pollination for
maximum boll sst in varlaxni ssed production, He furthsr
statad that, the tempsraturs a‘t the time of pollination
had gmatar affact on boll gset, Hu suggg»stad that
pollination has to bz delayed when temparatures are low
and advanced whsn tempsraturss are high, Ravindranath
8% al. (1988) whils studying hybrid ssed production technigue
in desi cotton obsexved that, the pollination batwssn
10 A«M. to 1 P,M., resulted in obtaining highsr percentage
of boll sat.



shariff and Shivandaiah (1974) stated that
pollination time f£rom 10 A.M. to 12 noon was suitabls
for battar boll set in varlaxmi hyb::id. sead production,
Kalssy and Garg (1976) found that the bast tims of p
pollination for gatting highar boll gatting to bz 10 A.M,.
to 12 noons Katarki (:!.9'73) raportod that the bast
pollination time in varlaxmi sesd production was £xrom
10 a.M. to 1 P.M, The findings of these invsestigations

ars in closs agresmant with the prmsant study,.

The study further indicated that pollination
batwaen 12 noon to 2 F.M. was also found to bs suitable
for adaquata boll sat (35.36 %) in first pa:riod of
cnossi}xg. This suggssted that the pollination timings
cna be axtandad upto 2 P.M. in sg&d production programma
of daesi cotton hybrid, Charskar (1983) also obserxved
that thas poi_llinaltion tims can also bs extanded upto
2 .M. Ravindranath gt al (1988) raportad that the
pollination can ba donz till 1 P.M, ‘

Thus the pressnt investigation clsarly indicated
that the propar tims of emasculatﬁion in desi cotton hybrid
gesd production programma may be 8 to 10 AMe. and next day
pollination batween =0 A.M. to 12 noon is sultabls for
affactive boll gets The pollination timings can bs
s8xtanded upto 2 P.M.
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5s1¢1e2 Mathod of pollen application

Propsr msthod of pollination of smasculated
bud is an :l.mportaﬁt oparation for effsctive boll setting
particularly in degl cotton hybrid sesd production
programma., As the cotton flowar possessus a stigma
having four distinct side and a broad tip, the method
of application of pollsn grains plays important role for
effactive fortilization. Mansurovand shabit chanko '(1969)
claarly indicated that numbsr of pollan tubs penstxating
into the style of stigma depends mainly on the amount of
available viabla pollsn and the process of pollinations
which dapogits laxgs amount of pollsns on the sufface of
stigma iz dasirable for gatting maximum boll sat,

In the present invegtigation, rubbing the
burst anthars on the four sides of stigma and on the %ip
ragulted in significantly highar boll sat (3925 %) than
rubbing ths burst anthars only on the tip or on two or four
sidas excluding tip of stigma in £irst and second paricd
of crossings This clsarly indicatsd that application of
pollan all around th2 stigma including its tip is more
affective in a process of pollination., The study furthsr
indicated that, for guccassful pollination the maximum
© gtigmatic arsa should come in contact with pollen grain

which halps to develop maximum numbsr of pollan tubes
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passing towards the ovary and will help in effective
fertilization of all the ovulas.

Charskar (1983) whila working with hirsutum
cotton also reported that the traatmsnt of rubbing anthers
on four sides of stigma and on tip was most effectiva for
davelopment of pollen tuba. The touching anthers on
tip of stigma only or two or four .. sideg of atigma
excaept tip, rasdlted in low sstting of bolls due to

inconquence of pollen grains for panetration into styls.

Rao 8t al.(1979) aleo raportzd that the
supdriority of rubbing the anthers alround the stigma
for obtaining batter boll set in varlaxmi gesed production,
Ths treatment touching the anthars only on the tip of
stigma deposits less amount of pollans as comparsd to the
amount of pollsns depositsd by rubbing the burst anthers
alround the stigma along with tip, They also raported
that scope for ths pollesna which ars depositsd on tip of
stigma is limiting for thair sntry into tha styls as
comparsd to the pollens which are deposited on the sidas
of the stigma. Similar obssxvations wapa notad by
Mansurov and Shabit Chenko (1569) whila studying the
growth of pollen tub: undaeyx differant methods of pollination.

Thasw obssrvations ama in confimmity with the

ragults obtained in the presant invastigation.
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5¢101.3 Effect of numbsr of fomals flowar buds to bs
pollinaeted with gingle male flowsr

in the present study single male flowsr was used
to pollinata® with varisd numbar of buds from 5 to 50 and
ind icated a decxsasing trend for psr csnt boll set in
all the thrse pariods of crossings The highast boll st
Of 55,56 par cent was obtained when single male flowsr

was used to pollinate 5 female flowar buds,

Thersfors it c¢an bs concluded that & singls
male f£lowar ussd to pollinate five famale buds is effactive
for maximum boll sst. However, a single flowesr ussd to
pollinats 10 fsmals flowar bud also gave significantly
higher boll sat, (47.78 %) than rest of the trsatments
except pravious where a singla male Elowsr was usad to
pollinate S'f.emale flowar budse This suggested that undsr
a situation of scaracity of male f£lowsr a single mals
flowsr can ba usaed for pollination upto 10 fumals £lower
buds,

Patil and Patil (1973) reportsed that adequats
supply of mala flowers is esssntial to pollinata limitad
nunbar of femala f£dowsr buds for achisving high boll sst.
Shariff and Shivandaih (1974) reported that 6~-8 fumale
flowers can bs effectively pollinated with é single mals
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flower in varlaxml seed production, Charakar (1983)

also reportsd that a single male flowsr can bs pollinated
upto 5 femals flower buds and can bs axtsnded upto 10
famala flower bud for gstting higher boll sat,

Seleled Effact of covaring stioma

Thoygh the cotton is pradominantly a s2lf
pollinated crops natural crossing also ocours to certain
axtent dus to insects like besas. Numbsr of workers like
zghiruddin and Memon (1972), Mungomary and G3ossob (1970)
and Gururajan and Srinivasan (1975) raportsd avidance of

natural crossing in cotton.

Bacausa of cartain extent of cross pollination,
it is assential -to cover ths stigma of emasculatsdbud by
straw tubs to sliminata foreign pollen contamination ard
to mainfain purity of crogsed seed, A covaring of
stigma aftar emasculation and pollination with covuring
méans like straw tubs adds %o the cost of zofed production
which bacomes a major constraint particulagly in hybrid
seed production programms of dugd cotton. In an sffort
to accumulate information pn thoe effact of ¢liminating
such covaring stigma either aftsr smasculation or |
pollination on boll sat, it was cbservad that both
covaring of stigma after smasculation and pollination
only gives highar holl set in hybrid ssed 'production

programme Of dagi cotton,
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Howsver, Rao g% al. (1979) and Charskar (1983)
while working with hybrid seed production tachniqua in
hirsutum cotton raeported incrasased boll set whan buds
wara covercd after smasculation and kept uncoversd agter

pollination.

In the progent investigation this particular
traatment of covering the bud aftex smasculation and
uncovering after pollination ('1'3) was naxXt best (25.28 %)
for gaetting maximum boll gat. Covering ths stigma afte;:
émasculation and pollination (Tz) baing costly, the
procasgs of covaring the buds after smasculation and leaving
uncovarsd after pollination is mors aconomic @g). lass
time and labour consuming and also affsctive in gstting
rsasocnabla boll st (25.28 %)« As a matter of fact
it is not essential go cover tha stigma after pollination
as the ;:hancas of foraign pollan contaminations ara less
becausa of immediats start of pollen gemination and
~fertilization. Jovering of stigma after emasculation
healps in avoiding the drying of the stigma and maintain
its racaptivity till pollinaéionq '

It th2 prassnt stqdy the par cant boll set
(15.28) was significantly reducad when buds were laft

uncovarad after smasculation and pollination (T4 .
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Similarly thare was significant reductilon in p:r cent
boll sat (20.,56) when tha buds werse laft uncoversd aftsr
amasculation and covarasd aftar pollination (Tl) « This may
bz dus to ilnability of the stigma to maintain its
recaptivity when expossd to natural conditions. In later
traatment though the buds warse coversd after pollination,
tho ap_plication-cf pollen was on nonrsceptive stigma
which might hava resulted in faillups of fertilization and
consequently reducing the boll.gst, Significant rxaduction
in both of thess txaatmunts, thsrsfore, indicats lack of
natural cross pollination. Patil (1974) found that
amasculatad buds of veristy JK-97 when laft opsn to naturs
withoug artificial pollination wers shaded due to lack of
fertilization, Chsrakar (1983) observad that in Godavari
séed production programme that this sltuation was due to
drying ©of the stigma lossing its recsptivigy., He further

Obsexved that, this affact was nct so pronouncad in 34.

Though tha procass of covering thé stigma
after emasculation and kespfng uncoversd aftsx pollimation
is @sconomical and gives rsasonable boll sat, nuedg
confimmation bsfors its wide application. Similarly
attantion has o bs paid on the possibility of insect
attack diractly on the stigma (Charskar, 1983). Further
it is also essantial to undertake genatic purity test of

the seed matsrial so obtained by covering! 7 stigma
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after emasculation and eleminating tha procsss of covering

it after pollination.

S5.10125 Effect of pollen storags in relation to poblen
viability '

The sgtudy Indicated that utilization of £xesh

pollsn immediataly after bursting of anthers gives

maximum boll set (36.00 %) than the application of pollen
storsd in wat blotter papsr and wet cloth for 24 hours.
Thars was drastic raduction in psr cent boll sst when
the pollens wers stored in wet blotter papar (12.00 %)
and wat cloth (8,44 %) for 24 hours wars used for
pollination purposa,

Rao 8t ale (1979) meported that the mean
re&getion in par cent boll s8t due to usags of storwd
pollan in crossing as against £rash pollans, wasdbout
50 par cents <Charaekar (1983) rsported that ths fresh
pollens gava highar boll sst than pollen storsd in
blottar paper and wet cloth for 24 hours.' Significant
raduction in psr cent boll s8t may ba dus to th:s awffect
of tamparatuxe on viability of pollengrains undszr storwd
conditions. Arutjunova and Gesos (1964) found that the
storing cotton pollen at 26 °C to 26 % for 24 hours
reduced in viability by 40 to 60 psr cent, Pammaswar
(1972) raported that pollsn grains of G. hirsutum L. and
G+ barbadensa L. maintained high parcengage of pollen
gemmination upto six hours aftayx dehiscuense at room

t8mporaturs.
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5s1.2 Numbsx of sseds and seed weight psr boll

In certifiad hybrid ssed production prograume
the traits like szeed pumbar and seed waight psr boll
plays an important rols andnseds consideratior for
highar and quality ssed production, Thaesa tralts gr
dimct_ly ralatad to sconomy of sead procduction programme .
Tharofors, 1t is nacessary to study tha affoct of
difforant techniquas of hybrid geed production on thase
traits. Tha inc#sass in par cent boll sat agssociated
with increass in seed numbexr par boll may xssult in
highast production of crossed ssed, In addition to
incraase in seed numbarx, the higher sead walght psr boll
will indicatas imi:mvament in guality of ssad.

S5¢14241 Tims of emasculation and pollination

In ths présent investigation ths time of
amasculation had no significant sffect on geed numbsx
as wall as seed wsight per boll in all the thnse paricds
'of crossing. The process of pollinatiébn from 10 a.M. to
2 P.M. howaver, significantly incrsased the seed numbar
ard gead weight par boll than the pollination £rom 8 A.M.
t0 10 A«Me and 2 to 4 PuM. This obgsrvation indicatued that,

irrespactive of emasculation timings, tha process of 1o

poldlination from 10 A.M. to 2 P.M, is desirable for highsr
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and hsalthy hybrid ssed production, The pollination
on the naxtday bsfors 10 A.M. and after 2 P.M, dateriorate
the quantity and quality of hybrid ssed,

charekar (1983), however, whils working with
intraspacific hybrid ssad production programme of
american cotton indicated that the mext day pollination
£from 8 a.M. to 12 noon was suitable for mors seed par
boll ard hdgher sssd weight. In hybrid seed production
programme of degi cotton ths pollination timings can be
extanded upto 2 PsMs Thils may bs due to ability of
pollen grains of dasi cotton to rama‘:ln yiable for longar

pariod than hirsutum,

5¢0162.2 _Mathod of pollsn application

Inad igquate pollun supply during ths procusss
of pollination may bs the major causs of low boll and
sead‘ satting (rPatil, 1973), Tha mothod of pollen
application in thas sead production programmd, therafora
neads consideration. In ths prasant study, when burst
anthers ware rxubbad on four sidaes and tip of stigma
resulted in significant increage in seed nuibbar and ssed
waight psr boll. Thers was significant reduction in
thoss two traits when tha anthuxs wars rubbad only on the

tip and two sides of stigma. These obssyvations azxs in



confipaity with Rao et als (1979), who rightly pointed
out that, battar seed humber and seed waight pur boll
¢an ba obtalned by rubbing th: anthars all around the
stigmas, Charskar (1983) also indicatad that rubbing
ths burst anthsrs on four sides and tip of stigma gives

higher ssed numbsr arnd ssed weighte

5414243 Numbsr of flowar buds to bs pollinated with
@ingls male flower

For obtaining maximum numbay Of seads psr
boll with bettar sesd waight, it is ussential to know
the infommation ragaxding the numbar of fsmals flower

buds to ba pollinated with singls mals flowar,

In presant study, significant increase in seed
number and ssed waight psr boll was obsarved whan single
malas flowar was usad to pollinate five female buds, As
nunbsr of femala flowser buds pollinted with single male
flowar increasss, thare was conssquent rseduction in the
seed numbsr and seed wdight psr boll., Rao g8t al. (1979)
also obsarved the significant mduction in seed numbax
and geoed waight par boll with the incrsass in numbar of
famals flowar buds to ba pc;llinated with singla male

£lowa r.
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Schubsxt 2t al. (1976) pointed$ out that
morxtality of ovulas dua to lack of fertilization
bacauss of indeguate pollination rasults in dacraase
in gead numbsr which in turn decrsases seed waight per
boll.

This study furthor indicated that thsre was no
significant diffurance batween 10 and 5 femals f£lowar
budg pollinatsd with singls male flowsr on sesd numbar
and $sed weight par boll, Thers was significant
raduction in these traits when numbezr of female flowsy
budg to bes pollinated with single male flower wsrs
incraased beyond 10, Charskar (1983) also observsed the
gsame trait of gsignificant raduction in ssed numbasr and
seed wsalight with incraassed numbsy of femala flower buds

pollinated with single male flowar bsyond ten.

Arutyanova gt als(1989) xeportad good sesd set
£rom intra and intorspacific crosses paachad to 4045
pér cent when 9masculated flowsrs wars polliinated with
single male flowarx,

5.1.2.4 Effect of covsring stigma

The effsct of covering stigma had significant
effact on gead numbsr and seed waight par boll, It was

obgaxved that thars was significant rasduction in seed
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numbag and ssed waight per boll when the emasculated and
pollinated buds wera kept uncoverad with straw tuba,

It was interesting to nots the covering of the stigma
after emasculation and lsaving uncovared after pollination
recoxded highest geed numbar and seed waight par boll and
was at par with emasculated and pollinatad buds to bs
covaxad, It thaxafors, suggastad that the process of
ceovaring the stigma after pollination can bs aleminated
for aconomic hybrid ssed production as it had not

ind icated any drastic affact on ssad number and ssed
weight psr boll. Charokar (1983) also made similar
obssrvation while working with hybrid seed production

programmeé of Godavari.

50142.5 pollan storags gonditiong

* The application of f£raush pollons proved tobe
significantly supsrior ovur stored pollsn application
for both of the traits i,¢, sead numbar and seed weitht
par bolls Rao 8t al.(1979) meported that mean rzduction
due o usage af storad pollen was around 25 par cent for
geed numbsr and saed welight par boll in varlaxmi. In
the prassnt study thors was significant msduction in
seed numbar and sagd waight when pollsns stpnad in
blotter papsr 17,78 and in wet cloth (14.78) for 24 hours



warxe usad for pollination purposa. In adiquats
pollination and fertilization due to such pollan grains
rasults in drastic roduction in ssed numbaxy andsesd

we ight par boll, It is therafore Iindicated that use

of f£resh pollan is always banaficial for succagsful
hybrids sesd production. The podlen stored in wat blotter
papar or cloth for 24 hours lossss its viability.

Arutjunova and Gasos (1964) found that cotton
pollans atorqing at 26 to 28°C for 24 hours reduced its
vigbility by 40 to 60 psr cent amnd storxeing for 48 hours
resultad into complete loss of viability in G. arborcum

and G. barbadenge and G. hirsutum species of cotton,

Se1e2.6 Lffsct of tempsraturd and relative humidity
on par cent boll s3g, gsad numbsr and sged
weight pax boll during thrse pagicds of
crossinge.

No significant effaect of tumperxatuxrs or
relative hfzmidity was Obsaxvad on bar cant boll s&t, seed
number and ssed waight per boll in all the three psriods

O0f crossinge.

Ehlig and Mc Mert (1972) reportad that thexs
was no dirsct rslatlonship batween low boll sat and

maximum or minimum tamparaturs ox high rslative humidity,
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S5e¢2 Natural crxossing (Vicinism)

Though tha cotton is predominantly a sslf
pollinated crop ths out crossing dus to inssects algo
takes place to some extgnt, Thersforxs, the knowledgs
of isolation digtance in such oftanly cross pellinated
crop is usaful for maintaining genstic purity in hybrid
as well as varistal sesed production programma, Dasgi
cotton (Ge arboraum) is an inssct pollinated crop (Tanda
and Goyajl, 1879). Thorsfore, it was essential to assess

the sxtent of pollen digpesal by insact in this crop.

The prassent study is a little affort to werkout
minimum regquirsment of isolation digtancs in hybrid as
well as variatal s¢ed production programme of desi cotton
under Marathwada condition. '

In ths prasant invaestigation, it was obgserved ,
that with ths increass in distance £rom markar plot
thers was dacreass in natural crossing., The extant of
natural crossing was haxily 0.28 par cant in satth
diraction, za3ro paer cant in North diraction, 0+24 par cant
| in East and 0.30 par cent in wesé dixsction at a distancs
of 4.05 meter, Thuse observations were racordad £rom
produce of first picking. Similar type of low per cent
of out ceossing i.e. 0419, 0.00, 0.00 and 0425 psxr cant

in South, North, East and Wast dirsction was obsarved
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respactively at a distance of 4.5 mataxr, in the producs

obtainad £rom second picking.

From these obsarvations it can be concluded
that 4.5 matar distancs is absolutel.y gafs igolation
distanca for production of foundation and certified
variaetal as well as hybrid sesd production prggramme of
dasi cotton, Chauhan and Singh(1983) suggested that
nomaly 5 meter is absolutal * isolation distance for
gdaai cotton. Nadagowimr gt als (1985) studied ths minimum
roquirement of isolation distancs in cotton and clsarly
indicated that thare is no nsed of very wids isolation
distance as specifisd in fiald standamis for seed
cartification of ,cdtton szad crop to produce quality sszed,

In ths prosant study it was ingesrasting to
note that, thers was samne trand of natural cmssagnith
ragard to distancs and diraction fox both the pickings.
It was also supsrising to note that, per cant of natural
crossing was mora or lsss similar in all dirsction at
the sams distance. This was haelpful to £ix a limit of
sxtant of natural crossing upto 2.60 psr cant undsr
Marathwada condlitions. Af£zal and Khan (1950) stated
that the extant of natural crossing in desi cotton was
about 2 par cent, In the present $tudy, 4.5 mater

was obsarved as safs isolation distance. These
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obsgervations agr-e with ths prudsecided safe distance of
5 metar rscomxied by various workeérs. Kaloxs ami
Wankhada (1987) stated that out crossing was not
obgexrvad in cotton grown with isolation distance ranging
£rom 5 to 50 meter £rom all diractions and indicated
that 5 mater was safe isolation distancs for production

of ganatically good quality sseds of cotton grown with

recommanded practices,

(Y'Y
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6. SUMMARY

The present invastigation was carried out to
collsct pracise information mgamxding hybrid sead
production technigué and to study the sxtent of natural
crossing in degi cotton. Both the oxpariments werxs carried
out at cotton Regearch Station, Meshboob Baugh Fam,
Marathwada Agriculural University, Parbhani during 1989-90.
The expsrimental f£indings ars briefly summarised balows

6.1 Hybrid seed production teéchniqua -

Five exparimsnts warxe conducted to study
techniqua of hybrid ssed production in degi cotton. Thsy

ar as follows s

1. Study of time of eémasculation and pollination.

2. Mathod of pollen application.

3. Numbsr of famals f£lowsr budg to bs pollinatad
with singls mals £lowar.'

4o BEfact of covaring stigma on par cent boll
sat, saed nunbsr and ssed waight per boll.

5. Pollan storaga in rslation to pollen
viagbility.

The £indings, in bricf, are summerizcd as
follows

1. Morning emasculation £rom 8 to 10 A.M. was

observaed sultable for obtaining higher boll sst.e The
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highast boll set was obssrved when the pollination was
done £rom 10 A.M. t0 12 noon. The psr cent boll sat

during this particulayr pasriod of i:ellination was 33.11
par csnt in first pariod of cmssing. 27,77 in sacond
paridd of c;mssing and 33,33 par ceént in third psried

of crossing,

2 The study further indicacvad that pollination
batwaen 12 noon to 2 P.M. was sutitabls for adgguate
boll gat (35,36 %) in first period of crossing, This
suggssted that pollination time can b3 extanddup to
2 P.M. in hybrid seed production programme of dased
cotton. As regards to seed numbar ard ssed weight the

same trsnd was obserxved as that of psr cent boll sat.

3. The mathod of rubbing the anthars on all the
four sides 0f stigma alongwith its tip was thu bast for
obtalning maximum boll gat, increased ssed numbar and

saed waight psr boll in all the thxee paeriods of crossing.

Thars was significant raduction in thuss ,
parameters whan burstad anthsrs ware touChed only on the
tip of stigma. Similarly when the bursted anthers ware
rubbad only on tha two sidas of stigma except tip recorded
the lowsst valus of boll sot, sesd numbar and seed weight

psr boll.



4. 4 singls mala flowar ussd to pollinats 5
fomals flower buds recorded maximum boll sst, highar
saed number ana batter ssed waight par boll, Howsver,
when 10 female flower buds wars pollinated with single
male f£lower also racorded maximum boll set, seed numbar

and seed waight par boll and was next best trsatment,

Thara was decriasing trend for psr csnt boll
sat, ssad numbex and seed weight psr boll with increass
in number of female £lowar buds bu ing pollinated with
a sfingle mals f£lowsr,

5e In an exporimsnt of covering of stigma with
st¥aw tubs, the treatment,' . covering of emasculated
and pollinatad buds racorded maximum boll gst, ssed
numbsr and seed weight psr boll, Hewever, when the
emasculatad buds ware covered but pollinatsd bud wars
kept uncovarad also rsocxrdad higher valus of per cent

boll s3t, seed numbsr and ssad waight psr boll,

iowsst por cent boll sat, ssad numbar and
seed walght per boll was obsarved whan both amasculatad

and pollinated buds wera left uncoverad,

6 Application 0f £rssh pollens for pollination
puxposa‘ racoxdad the maximum value for per cent boll
sat, increassd gesd numbsary and higher ssed weight par
boll,
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6.2 Natural crogssing (Vicinism)

The present investigation was under taken to
know the extent of cross pollination in degi cotton.
The experiment was carried out undey £ield conditions
in a square design by sowing G-27 being a pigmented
straln in the centxe of the plot, surrounded by Eknath
(PA=32) a desi strain having green pigmentation, The
surrounding plot (Pa=32) was sown upto a distance of

50 meter,
The findings are summarised as undsr s

1. There was decraass in natural crossing with the

increase in digstance from marker plot in all the directions.

2¢ The par cant of 'natural crossing at various
distance and dirsctions wexe mostly similar for both £irst
and sscond picking,

3. Highsr par centage of natural crossing to the
axtant of 2,69 psr cent in south direction, 1.42 par cent
in North direction, 1.89 per cent in East dirsction and
2,12 par cent in West direction was observed at a distance

©f 0.45 metar for first picking,

4. The lowest extent of natural crossing at a
digtance of 4,05 meter was 0.28 per cent at South
diraction, zero psr cent at North dixection, 0.24 per cent
at East direction and 0,30 par cent at West direction in
the produce of f£irst pickfng.
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5. As regarxds to secormd picking, high psr cant
of natural cross‘ing obgserved at a cleavr distance of
De4d meter was 2405, 1.57, 1422 and 1.48 par cent in
South, North, East and wWest direction respactively,.

63 For second picking, the lowest percentage of
natural crossing was obserxrved at a distance of 4.5 meter
in all dirsction. It was hardly 0.19, 0.00, 0,00 and
0«25 per cent in South, North, East and West dlrxsction

.respectively,

e It was therxefores, concluded that irrespsctive
of dirsctions and pickings 4.5 mater 1s the safe and
minimum isolation distance for hybrld as well as varietal
sead f:::cduction of desi cotton.
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APFEND IX » I

Mateorological data showing maximum minimum temperatuxe
and relative humidity during three pariods of crossing

and on each date of crossing in each experiment,

°
Periocd of Expsriment Date of Temps rature(“C) Relative

crossing numbez czossing Naxman Hinkman — bumidity(%)
91 1 1-10-89 31.8 22,9 67
2=10=89 32.0 21,6 ol
3=10=89 31.8 2243 84
Pl P} 4=-10-89 33.0 21.7 77
S5«10-89 34.4 22,3 70
6«10-89 34,7 21.9 62
P1 3 T=10=89 342 2202 62
8«10-89 34,6 '21.7 58
9=10-89 3546 21.0 52
Pl 4 10-10-89 36.0 2045 56
11-10-89 3640 21.6 58
12-10-89 35,8 21,6 53
91 5 13-10-89 35,8 21.0 - ¥
14-10-89 34.4 20,8 58
15-10-89 35,2 21,0 54
P2 ) § 19-10-89 33.2 18.9 49
20-10-89 34,0 17.6 44
21-10-89 33.4 17.1 51
PZ 2 22=10-89 32,8 17.0 55
‘ 23-10-89 32,4 1648 57
24-10-89 322 - 17.1 59
PZ 3 25=10=89 3202 17.0 56
2?-10-89 327 2042 68
27=10-89 32.2 20,8 64

Contdeces



1, 24 3s 4o 5e 8o
P, 4 26-10-89  33.5 21,2 72
29-10-89  34.0 19.8 67

30-10-89  33.8 19,3 86

P, 5 31-10-89  31.7 18.8 70
1-11-89  31.8 1647 69

2-11-89  31.8 16.3 60

Py 1 6-11-89  32.6 15.6 51
7-11-89 31,4 1547 51

8-11-89  31.0 15,5 54

Py 2 9-11-89  31.0 16.8 61
10-11-89  30.6 18,9 49

11-11-89  31.6 18,5 53

Py 3 12-11-89 32,2 15,9 54
13-11-89 31.0 18,3 71

14=11-89 30.6 2042 69

Py 4 15-11-89  31.6 19.8 68
16-11-89 32,6 18,6 65

17-11=89  32.6 1841 58

P3 5 18+11-89 32,6 17.5 57
19-11-89 32,6 17.1 61

20-11-89 32.4 17.9 59




APEENDIX « 11

Potled data on per cent boll set, ased number and seaed
weight per boll during thres psriods of crossing (PyoP

2
and Pa’ irrespesctive of the treatments of all the five
axpe riments,
Boll set pesrcantags Seed numbsr Seed walght
Expte
NO. pex boll : perboll (o)
P P2 Py P Py F3 My T2 F3

1, 28,03 23,60 28434 18.83 19,04 18,92 1.25 1,25 1.22

2¢ 33,88 33488 28,88 19,75 20,92 19,67 1,23 1.26 1,24

3e 35.36 35481 35¢59 19.81 20,43 19.38 1.24 1,23 1.20

4 25:00 22092 20021 20,92 20458 2025 1424 1424 1423

5. 20044 19.55 16444 17,11 17.33 18.22 1,17 1.19 1.20




