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My dear Dr.Murty,
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_
T have carefully pone trreugh the naper "Genetics of yield

and fibre cua*ity in an inter-varietal cross in Gossypium hirsutum 1."
by Dre. S.S.Bains, 4.2.Jochi ard vourcel® cent wilk your D.O.No.0874of 25th Novemher, 1971].

I feel that the naper is rather lenethy and could be condenced.
Tor instance, you may perhaps delete the results ohtained using Mather (1949)
mode] as this is krown te be lees satie*actory and more catisfsc'cry madels
have ‘een used in this study. The raver also needs to he better organised,
ree for instance pe 11 0” the manuscript. ¥indly check the caphons of the
tables. “or instance, Table 5 &% 6.

Ancther point which needs clarification is the ctatement of vo. 10
(last para) regarding the sunericrity of design II in obtaining desirable
combination. Im this superiority, a function of the desien, cr the larger nunber
of crosses involved in design TI in the -resent study as ocnosed te the
fewer crosses in design I. Perhaps by having a larger number of kal® sub
sets, design I could also give'a number of desirable ceprevate. If it is
the advantage of the preater number of penotyres used in design TI, cannot
this be reached in design 1 by reducing the nurber of female te which each
male is mated. .

While there is no doubt that design TI is superior te design T “or
fenetic analysis, is it equally superior “or hreeding rmeranme also?

T sha’) he rrateful if vou can bind}y ecrdence the rarer in the Lbphtof the ahove sugresticn and return it as early as convenient.

With lind regards,

Youre cincerely,
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GENETICS OF YIELD aND FIBRE yUVaLITY IN .N Li TER-VAKIiTAL
ChOos IN uSso/PIUM HInsUTUM L.

By

De De Bains, BeJoshi and B. k.Murty
Indian agricultural Research Institute

New Delhi-1°.

a major cause limiting advance under selection in

allogamous and partially allogamous povulations is the

presence of linkage diseyuilibrium and the mimi cing of
A

overcominance by repulsion-phase linkages (Moll and

Fobinson, 1967). The role of th&se phenomenorcan be

examined only in generations subsequent to Fe Such
Needbsestimates skhewald also )be related to changes in the asso-

ciation of characters from Fp to the subsequent generations,
where intermating is practised to cissipate the effects of
linkage disecuilibrium, Limited information is available

etbove
,

H, GoAAYy|rnMem
on cuality characters in interspecific crosses with such

A x *

matings in biparental progenies (Kamey and Miller, 1966);
ut no information is available on intra-snecific materials.
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f“(1958) and variance
mens

analysis of
ather (1949)

é

parison of the estimates ‘ofvariance due
(2) a

to aad
minance and inter ction from

desig nm II, and design TK
of me\of Co Robinson (1952) \.

efficiency and to assess\the\
en yield andan the mating syste
pulations and also

(3) To compare thei
|

changes in associ

quality due to di
as compared to th

to investigate th n the means of
derived populations.

MaTERIaL aND METHODS ~t%soeee ee ae a toe

The two varieties CL_°0 (P,) and H 14 (P,) as
well as the Fo seeds of the cross between them formed
the initial material, grown in

Hewes
1968, H.14 is a

2 dey ad apo Ser-ol-standard variety of american cotton
reeiaen

dec for
cultivation in'Horthem region of India. It has a good
yielding ability. This has a mean fibre length of 24.5 mM,,
ee nas a ginning-out-turn of 34.4 per cent, has-8.36a n2eeetle strength indey,” yieras about 300 kgYha.of lint

and has wide adaptability. CL20 is a Sudanese cotton
variety introduced into this country in 1960. Itisa
strong+fibred ©. 5

long linted
cotton (26.48 mm), having 36.2 per-eent ginning-out-tum
but poor in lint yield (about 180 kg/ha). The biparental
crosses, using all the three methods of Comstock and
Robinson (195°), were made in the Fo population of this
eross comprising Af ooo plants.
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The design I progenies were formed by designating
a random sample of twelve Fo plants as male parents and

eo crossing each of these to four randomly chosen Fo plants
4
“
“od used as females. The plants used in the crossingeo

° OA: programme were also selfed.

In design II, eight Fo plants were assigned to a
set at random, four being designated as male parents andpe four as female parents. All the siteen possible inter-fe le crosses were made among these Fo plants and at the same

2 time each was selfed to give an F3 progeny. Ten of thesesy \ sets were made by the use of different random samples of4f eight Fo plants in each set.

In design lII, fifteen Fo plants were randomly chosen
as male parents. Each male parent was backcrossed to each

Lot
|

“ "parental line to producd a pair of backcross progenies. The
aye Fo plants were selfed to give the corresponding Fz progenies.
‘ S_(Od a

Reve
YE ateagee The material sown in kharif 1959 goonst sted
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of variance (tapiaft real ec highly significant differencesres

between the generation means for all the characters studies.



The mean performance of the twelve different generations
studied for characters like yield per plant, boll weight,
number of bolls per plant, ginning percentage, seed index,
lint index, fibre length, fibre fineness, fibre shape and
fibre strength wis shown in Table 1. ‘the Fy was interme-
diate between the parents for all the characters, However,
it was closer to the superior parent.

There was significant decrease in the Fo mean as

compared with the Fy for yield, seed index and fibre shape.
The decrease was very large for boll weight, fibre length |

and fibre strength. ‘he Fo was at par with the F) #rd for
boll number, ginning percentage, lint index and fibre
fineness.,

The means of backcrosses were intermediate between
the Fy and the corresponding recurrent parent, for all
characterse

nD? emselfed progenies of the
1¢ Fo-plants used inMating

Sign I, design II and,_deSign III correspcond to the_.—~
for

EB Thesé were
designated

as FDI, FoDIT and F3ptI1_ te
altew further _eomparisons_of their performance with the

F me Fo means were compared with the composi te meannof FgDI,
FoDII ana FoDIII. The Bg mean values were si

CRON OMENS ete AL
lower than Fo means for fibre

LM pzedodiys oP Rhyedstacnalie Hoveren, the Mane of Pe wehe Cenc ckently Lowe7
than the Fo means. for:all characters.

BOP tee WUE. DI Do aedyyThe composite mean of intercrosses tre. , cestgn—lL.
h CAA(DI), design—H (DII) and—design IIL (DII1), “Showed sieni-

k
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Were py ah aH Beth ~ OAL BALE ,and fibre me
ek

«a significantincrease was-ebserued
ON 1 TPfor yield, bof f weistht, ginning percentage, seed index,An

fibre shape and fibre
lanseee.
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Corintcbake Stes
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BREE EineBe composite Fy meats,LWONE ME Fy tay,

The
meansas
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three—esiens,howe signi ficanthineres Serer their
corresponding Fa means for yield, boll weight, ginning
percentage and fibre strength. In DI, there was also
significant incresse over F3DI mean for boll number, seed
index and fibre shape. Also, characters like seed index,
lint index, fibre length and fibre shape showed significant
increase in DII means as compared to the F3DII means.

-
The sitent featuresof.thedata in Table 1 may

be summarised as-foltowas
} Wet:As

Carnn2m [TrCorreo bw Tare ,

) TheTateoB 2 were, in general, better
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considelrable additive genetic Variation aveilgbee for
(Ag Aepractically all the charactors
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(3) among the three mating systems, design IJ
ny Gr° af A: st

PO Donatewas better than the other vo
w

ao pe peD ky Ka
De pe OG oh A rp ay Oe plas

An Aen 5

Using the means of Py, Po, Fi, Fo, B, and B,
generations, six genetic parametersew m, 4, h, i, i and

Bix
a were estimate

1 aeplying
the methocology of Hayman

(1958), (Téble 2-37 The estimate mis the Fo mean, gd

the additive and h the dominance components. ‘The

other three estimates are of the digenic epistatic
interactiong1 (additive x additive), j (additive x

dominance), and 1 (dominance x dominance).

The additive effect were significant/ for all the

characters.whitedhe dominance effectd wd} significant
Be Croan lenfor all others except yield, lint index and fibre fine-

Ad
nexyx. Seme-of Zhe interactions were significant for a maprity

Uk meme % ian, Wea Du ‘

etent of the ten characters, Bat pat [for yield and lint
‘\

index.
The additive effect was the most predominant for

yield, lint index and fibre fineness, while the adcitive x

adcitive interaction was also equally important for boll
weight, boll number, seed index, fibre shape and fibre
strength. Dominance effects were predominant for boll

weight, boll number, fibre length, fibre strength, ginning
percentage, seed index and fibre shape. The additive
and dominance components were in the same direction for
boll weight, ginning percentage, seed index, fibre length,
fisre shape and fibre strength, indicating the scope for
exploiting the additive and non-additive components. Among

BAASUA Ane Pope BOE SOI ASG AIO IN KO
estimation oF Wain effects and Interactions

C*

C Jabt.. 3)



the four, quality characters, the cominance component*

Phe LengiQ , Prange And
5 was higher than the adcitive component for three

them, indicating the need for maintaining heterozygosity
for these characters. The role of additive x dominance
and dominance x dominance effects for practically all

yous aud bee alla, A Contioronthe characters.was-limited. These results were-indna in Or pepenr oN A an jpenda~cysapport-of_thre-differerrces in the generatizcn means Ctearted) .
given in Table *

j 5 V Com t t B £_G¢ Yarlances
¢Co ~, .Qe ‘ Using the error variances, sepurately from the

non-segregating generations, Fo, By and Bo generaticns,
least square estimates of additive (D), dominance (H)
and environmental (B) components were obtained for all the
ten characters based on the methodology of Mather (1949)
@ableiy}, The additive component (D) was highly signi-

CT 4)ficant for all the characters except fibre shape while the
enw. - onestimate of vwertenee component (H) was significant for only

six characters, three of them being quality characters.
The adcitive component (D) was much larger than dominance

componentg/
(#) for yield, boll weight, bollpumber, ginning

percentaze, seed index, fibre length and fibre fineness.
Among the four cuality chiracters the cominance component
was larzer than the additive comvonent for fibre shape
and fibre strength. However, there is scope for improve-
ment by selection for these characters/tl

so cue to the
jent additive genetic variation,

the predominance of additive
yield components is encouraging.

Since the dominance variance is confounded with

Ne we ee weity
except -fe# fibrefy

anaed nanall Ior yield
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the interaction variances also, the estimates of
adcitive and dominance vuriances from the biparental|

.) matings may throw more information qn the averaze of‘
\

dominance.

Biparental ProcenicsTabet rhea.
so-diseusced tr-the Matertats and Methods “allrn teery ee( DI De ant DIDI ofMAthe three apoTdatnes ff

Coms to ck und Hobinson (195°)
4 GAP

VN

fre enbWimalrn sy AR CO

asdiv +were appiteed eevo Oe women FeteSe ectbn pbk mls, Ure
(DII),snd Design IIl-{BtH). the results of-snatysisVv ‘ ofthe pipgenies for bl; Dit-amd DItt are given-tns

~9 rt
arta.Be)gn oe DI Ti

“oO

y Moo| TabhesS, tha 6 —aespectrvely,
PSUTOL ede

bv Oe pre
@ifferences between progenies were pronounced

O5E Oh lea ye LD
Ona bere.for atgegt att the|

‘Characters in Besign I (Pabreds and
reelole Pym oumadOpsign II (PZable%@b) and nbeh less in PesignAIII / (tebierey. The estimates of error variance were

rCcJ 6 \6

also ditferent in all the three designs for the same
character. However, none of tne designs was consistently
better than the other in the size of error variance.

tue hewrk OAS coh eS (Ke Geet’ pon
~

wt Lolahe “dor the estimatesve Ung Stans CORR Urtre “xe ha th Haller (44a) Conk anoof-asditive vatiance (o-24), dominance -vertaneelon I) »

ard THA)

One Prtwlid ve 51 A Compaen1 BETS
enkinniclas Ng GA BADD% and average degree of dominance %. oma> IYO Bree ON

ae "Wren eonsidered along with the means, the relative size oww
A

~»

eh
adoitive variance ( o7?a ) as compared to dominance variance

5 Vr VS Upany muoe vy ( of 2D ) was nizher in design II for all the characters,are- oocoe ye ‘Or lf i" 9 except lint index. This difference, can“only be explainedJ
}
al

“

ms

y eee on the basis of dissipation ofCc ominance, Toer
ft?



fore, design II apneared to
prowide

a
more realisticAe

estimate of the fixable veriation. THe this cast, the

4

results indicated predominant additive gene action
for yield, boll weight, boll number, ginning percentage,
seed index, fibre length and fibre fineness. However,
the dominance component was higher for lint index, fibre
shape and fibre strength. Thesé resutts were comparable
with the additive variance cemponent (D) and dominance
variance component (H) from Table 3,

Ao take pbsatfupther analysis of the progenies in -design “II
,
hedpermitted the estimation of additive x additive

2 OL BWAAtr weoh obo wale @

variance (o ~AA)_ <TABLE ) "Thts component*represéhting
Cota LAS 7

additive x additive variance on‘sA) was significant for
boll number and lint index for which the additive component
was not significant. Since, additive x additive variance
(aa) is also available for Selection, there is scope
for improvement in boll number and lint index by selection,
These results had also indicated the availability of ennsi-
derable additive variance (0-74) for fibre length and fibre

np

we
TE hg tr gp

-tnctire other anatysts.
. s

Z .

fineness. woieh- wes-not-,

The design II proved to be superior to the other two,
both in the estimation of genetic purameters and releasing

adci tive genetic vattatiog wiich was previously not available
due to linkage as was evident Pte mean

performance
of the

characters in thadesien I] (Table! da Tiis was corroborated
: by changes in association between characters in the biparental
orogenies (Table and ), as compared to the corresnonding
segregating generations(Tables and ).

e

From a comourison of Tables and It was found?
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that in the biparental prozenies of design I there was
a change in the additive genetic association in the
faveurable direction between seed index and fibre shape
and between seed index and fibre strength. Genotypic
correlation between seed index and fibre length was also
highly significant and positive. In the biparental
progenies there was slso possibility of simultaneous
increase in yield and fibre fineness; boll weight and
boll number}; boll weight and fibre shape3 and ginning
percentage and seed index.

In design II (febte ) a remarkable change was
observed in the association of characters as compared to
the straight F, generation (Table ). Improvement in
yield alone would lead to improvement in ginning percen-
tage, lint index, fibre length and fibre shape. Boll
weignt and fibre shape can be increased together. Other
useful additive genetic correlations were found between
boll number and ginning percentage, boll number and lint
index, boll number and fibre shape. also, along with
inerease in boll number and ginning percentage there wag
increase in fibre strength. sinning percentaze and fibre
fineness were also positively correlated. Increase in
lint index would result in increased fibre length, fibre
shape and finer fibre,

While comparing the efficiency of biparental design I
and design II it was seen that design II was undcubtedly
better than design I in obtaining several desirable combina-
tions and changing unfavourable associations to favourable
associations.



analysis of Variance of Fs Progenies

the Fo plants used in the crossing programme in
cifferent designs were selfed and their Fo progenies were

grown separately... The analysis was presented in Tables
12, 13 and 14. kbxcept boll weight and fibre fineness in
F3DI and yield anc boll number in F,DII, F., progenies
showed highly significant variation between themselves
in all the three designs for all the characters,pio fo for

wv A, matinad fs °
° cs country, on the zenetics of a set of quality churacters,

Tne present study ,using different designs of
t r in this

oe viz., fidre length, fineness, shape and strength and yield
components such as boll number and boll weight had brought
out the following interesting results;

Considerable genetic variation was observed
within this material for all the wuality chnuracters -

by fibre length, fineness, shape and strength - and yield
yn ' and its components - boll weight, boll number, ginning\

pn [Re at rth ven, Ge Kero pantngperv
_
percentage, seed index and lint index/Y Tne magnitude —

N kyé
of additive variation was large inspite of the predomi- es

MAASnance of dominance components, for both the yield and
Frquality characters, indicating possibility of improvement

PRfor both yield and fibre properties.

Secondly, the role of non-allelic interactions4
mimicing dominance was brought out for boll weight, bollAa

number, ginning psrcentaze, seed index, fibre length,
fibre shape, fineness ana fibre strength (Tableg&€6).
Thus, the biparental matings revealed the presence of

nance of dominance components, for both the yield and
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adcitive x adcitive interactions which would also be

available for selection (Table ). The bias due to

the over-estimation of dominance was brought out by

changes in the average degree of dominance in the bi-
arentals as compared to the straight F.a's,P *

:

oO

Thirdly, the unfavourable associations between

yield and quality components and among the quality
components were found to be due to linkage which could
be breken in BIPs. The changes in association between

these cnaracters in the BIPs as compared to Fats nave
confirmed the above conclusion. ‘The role of linkage “4 24%

nw in limiting advance under selection was brought out for
the first time in this study,

Fourthly, the improvement of a vopulation would

depend upon the precision of estimates-ef the estimates
of the fixable component of genetic variation, the

release of such variation in appropriate matings anda
change of the association to the better by breaking the

unfavourable linkazes (Moll and Kobinson, 1967). This
was found to be true for all the quality characters and

yield components. among the different designs adopted,
design II was found to be the most efficient in the

estimation of parameters and in the release of variation
for selection.

Fifthly, a comparison of different methods of
analysis for estimating the genetic parameters revealed
that the bi-parental matings gave a more realistic picture
than the-estimates-ef-varianee—eemponentstsing Mather's

(1949) methodology involving Fo, Bi, Br along with the



nonsegregating generations.
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Finally, the analysis of generation means clearly
brought out the predominant role of adcitive effects being
cancelled by the interacton components or the dominance
effects, thus, limitng beterosis. However, the magnitude
of fixable effects was found to be reasonable to warrant
selection.

Estimates ofHeritabilitySstimates

The heritability estimates in narrow sense were
calculated in all tne three cesigns following the metho-
dology of Hanson (1963). The present study indicated low
estimates of heritability for yield, boll weight, boll
number, ginning percentage, seed index and lint index
and cuality characters like fibre length, fineness, shape
and strength.
were as Ziven below’

Earlier renorts and the present estimates

Heritability estimates of some characters in

Yield per
plant
Boll Weight
Boll Number

Ginning
percentage
seed index

Q.1°

0.49

0.20

0.08

QO.1L

0,03
0.25

0.2°l

Upland cotton

Dll_ DIT { Previous rerorts

0.94 0.10 to 0.15 (Manning, 1956)0.64 (al-Rawi and Kohel,1969
0.68 0.73 (al-Rawi and Kohel,1969
0.89 0,36 (adtRawi and Kohel, 1969
0.83 0.77 (Werrer-Mon,-e,1959)0.45 (al-Rawi and Kohel, 1969)
0.85 0.59 (Ferrer-Monze, 1959)0.48 (al-Hawi and Kohel, 1969

x Present study “ftNaCharacters
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SN ES TE NY A AE SEEN

Lint index 0.27 0.05 0.77 0.73 (Ferrer-Monge, 1959)
0.45(Murray and Verhalen,

1959)
Fibre length 0.89 0.°1 0.72 0.39 to 0.49 (Kamel and

Ismail, 1965) 30.00 to 0.°O(Murray and
Yernalen, 1969)0.61 in Fy and 0.49 In Fo(Verialen and Murray,

1939)0.23 (al-hawi and Kohel,1970
Fibre fineness 0.44 0.51 0.06 0.30 (Niles, 1950), 0.60 to0.77 (Kamel and Ismail, 1966)0.00 to 0.46 (Murray and

Yerhalen, 1962), 0.°5 in Fyand 0.19 in Fo(Verhalen and
Murray, 1969), 0.08 (al-
Rawi and Kohel, 1970)

Fibre shape 0.18 0.24 0.61 --

Fibre strength - 0.18 0.79 0.00 to 0.19 (Murray and
Verhalen, 1969), 0.57 in Fyand 0.5? in Fo (Verhalen
and Murray,1969), 0.86(al-hawi ana Kohel, 1970).

It might be considered that the present estimateshyn
.An design II represented a more realistic nicture since the

estimates of o 7D in design III were negative and wnen
considered slong with error variance, contributed to the
inflated values of heritability. The estimates in design
II were Al4o lower or equal to the estimates in design I.
Thus the amomt of additive variation in this cross was not
very high inspite of the diverse origin of the parents.

Regarding quality characters, the heritability
estimates anpeared to be slightly higher as compared to Yaar 9}
the vield components. The estimates of Verhalen and

Murray (1969) were nigher for fibre strength in F, (0.57)
and F, (0.52) population of a 10x10 diallel in Upland
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cotton. But Murray and Verhalen (1969) in their
experiment I reported heritability of 0.19 in narrow

sense for fibre strength in one of the seasons. ‘ihe
later estimate was closer to the estimate obtained in
the present study in design II, In experiment I, the

heritability estimates obtained by Murray and Verhalen
(1962) for fibre length in the year 196° and for fine-
ness in 1961 were comparable to the estimates obtained
in the present investigation in design II,



The high croportion of adoitive to non-additive

genetic variance for fibre length anc fibre fineness as

compared to the corresponding values for yield components

and a reasonable size of adcitive variance for shape and
CoO. eenerena| “t

strength were indicative 6, simultaneous improvement for
these characters in the present cross.

Comparisonof Systems of Mating

among the three designs employed in the present
study the estimates of additive variance in design II,
were intermediate between that of design I and design III.
On the other hand, the magnitude of dominance and error

variances in design I and desizn III were responsible for

nigher heritability estimates than those obtained in

design II. The mean performance of the pnrogenies indica-

ted that the estimates from design II were more realistic

for all the characters. as mentioned by Moll and Robinson

(1967) and Miller and Rawlings (1967) the estimates of
additive component from advanced generations would be

more reliable than those from the co rrespanding Fo

generations. Linkage disequilibrium and renulsion-phase

linkages which mimic overdominance could result in biased

estimates in the Fo generation. These effects causing
bias could be dissipated in BIPs and random mating. The

consistency of the estimates of additive components for
all the characters in design II confirmed the_fingines

of-above-atthars that design IJ was the most effective

mode for estimation of the components of genetic varia-

tion and to create populations of utility in breeding.

The real test of the utility of design II] in



breaking the undesirable linkazes should be the
improvement of the mean performance of the progeny
and changes in the association between characters
to the better as compared to the F353. This was found
to be true for both yield and cuality characters '

Changes in «association between Characters in DifferentSystems of Mating

Contrary to the previous reports of Miller and

Rawlings (1967b) of adverse correlated response between
yield and quality, it was found that considerable impro-
vement in association between characters had taken place
in progenies from design II. The same authors (1967a)
had reported reduction in the unfavourable correlation
between yield and fibre strength by nearly nalf after
six venerations of intermating. This tust have taken
place due to breaking of the initial linkages and

thereby overcoming the adverse correlated response in
the absence of intermating. feaster and Tureotte (1568)
found that yield was not enrrelated witn ginning percen-
tage or its components and was positively associated with
fibre length. In design II of the present study, along
with the improvement of yield, there was increase in
ginning percentage., fibre shape anc fibre length. Simul-
taneous improvement in fibre strength and boll number and

ginning percentage and fibre strength was also observed.
therefore, it could be concluded thit the earlier repcerts
of unfavourable associatinns between cuality and quantity
in cotton might be due to intense selecticn for uni forni ty



without changes in the initial undesirable linkazes.
fne small sample size which was associated with intense
selection must have further narrowed the response. ihe
intermating in the early segreyating generations by
simulating random mating was essential in the improvement
of any population of Upland cotton or interspecific hybrids
involving nirsutum.

In design I also, some undesirable linkages
vere broken and new combinations formed but the extent
was much more ennunced in Gesizn II, fr example, as

compared to design I the major desirable changes in
association between characters in design II were between

yield and ginnin.: percenta:e; yield and lint index3 yield
and fibre shape; boll number and fibre strength and ginn-
ing percentave and fibre strength. advantaze of design II
would also lie in the greater range of genotypes involved
in the mating as compsred to design I and design Ill,
thereby preserving genetic variation in the population and

recucing the chances of zenetic drift and unfavourable
correlated res-onse. The additive x additive interaction
was also partitioned in design II (Tables§%. The confound
ing of these fixable types cf interactions with o ?D
could not permit their detection in designs other than

design II, Such ar analysis of separating o aa had not
been done so far in cotton. The large size of o aA for
yield, boll, weight, boll number, seed index and lint index
indicated that improvement in these traits wis feasible by
utilizing the additive x adcitive interaction also. Ine
high value of o PAA as compared to o ®a for fibre strength
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as also eréoursging 2lthcugh such interactions were

negligible Tor other quality characters. The predomi-

nance of additive variation for fibre fineness and the

useful role of o ?a4A in fibre strength along with the

above information on the nature of gene action for yield
and its components confirmed the utility of this design

of mating in creating populations for the simultaneous

improvement of yield and quality, not possible in straight

F3'@ or backcrosses conventicnally used in cotton breeding.

another system of mating which may be of poten-
tial use for breaking linkages and cissipating the effects
of linkage dis-equilibrium is disruptive selection. A

comparison of this method with that of design in the

same population will be of interest. Finally, it may be

mentioned that the existing cotten breeding procedures

based on single plant selection instead of population

performance need to be modified for the improvement of

quality coupled with yield even in the highly domesticated

species like Upland cotton. The predicted estimates of

gain should be related to the realised gain particularly
for quality characters to avoid genetic slippage due to

unfavourable inter-environmental correlations in successive

generaticns of selection.
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Table 1 3 Mean performance of different generations of material
for all characters studied

X Mean performance of génerations J C.D.Characters { t
x Pi Po Fy Fp By Bo y 5% 1%

Yield per plant (gm) 35.56 51.52% 46.34 42.05 40.10 48.03 3.35 4.72

Boll weight (gm) 4.99 3603 4.68 3.98 4,88 3250 0.15 0.292

Number of bolls 18.03 30.60 °6.63 °4.08 23.90 °8.90 3.294 4.57
per plant
Ginning percentage 38.15 33.53 36.75 35.81 37.84 34.55 0.99 1.30

Seed index (gm) 10.00 8.30 9.41 9,15 9.59 8.92 0.290 0.28
Lint index (gm) 5.55 4.D 5.01 4,88 5, 29 4.67 0.18 0.295

Fibre length (mm) 26.66 °4,13 25,47 25.00 °75,.96 24.62 0.31 0.44
Fibre fineness 3.73 4.44 4.00 4.10 4.01 4,29 0.11 0.16
(micronajre units)
Fibre shape (D) 2,13 1.44 1.90 1.72 1.95 1.64 0.13 0,19

Fibre strength 10.04 8.00 8.86 8,50 9.58 8.53 0.11 0,16
(Pressley strength
index)

F3DI FjDII F3DIII DI DII DIII

Yield per plant(Gm) 40.05 39.55 39.0% 45.05 46.75 48.00 3.35 4.72
Boll weight (gm) 3e85 3.70 3.56 4.63 4,55 4.40 0.15 0.22
Number of bolls 22.530 73.00 29.15 25.78 26.00 275.05 3.294 4.57
per plant
Ginning percentage 35.01 34.85 34.75 36.30 36.41 36.10 0.99 1.30
Seed index (gm) 8.98 8-80 8.95 9.25 9.10 9.08 0.20 0.28
Lint index (gm) 4.75 4,68 4.70 4.90 4.95° 4.78 0.18 0.25
Fibre length (mm) 924.85 24.70 24.73 24.98 25.10 °4.8 0.31 0.44
Fibre fineness 4.70 4.95 4.15 4.18 4,9° 4.05 0.11 0.16
(micronaire units)
Fibre shape (D) 1.62 1.58 1.65 1.78 1.85 1.68 0.13 0.19
Fibre strength 8.40 8235 8.38 8.75 8,68 8.55 0.11 0.16
(pressley strength
index)
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Tableda_: bstimates of genetc components of Variance and averagecegree of dominance Prem Lesizn Il on», Coe pein btbev~
& 513 OF VanIaNChi tyfel7 § Boll ££Boll Ginning SeedSource { DF. Plant { veight { Numbers percent-f indexd prtans —f fetent f Numbers fer- sum of square oo

Sets 2 1057.425 0.934 76.826 36,1°5 0.881teplicationsin sets 3 214.090 0.09° 12.°70 3.400 0.983Males in sets 9 **1053.681 *0.°89 **106.369 **16.908 **1,588Females in
sets 36 **177 .103 0.215 **293,445 **6,688 **0.972

45 67.627 0.128 11.823 1,906 0.436m
O24 438.288 0.026 41.464 5.112 0.308ok 4224, 560. 410.068 422, 868 +3.688 +0.356
62D -219,336 0.140 -18.°90

—
4"452 0.764

AWD KO moNG 2D/e 7a - 1.922 0.933 1.574

Lint Fibre Fibre Fibre Fibreindex length fineness shape strength _
Sets 2 0,372 2,°07 0.328 0.173 0.884Keplicationsin sets 3 0.031 0.682 0.024 0.031 0.163Males in sets 9 ¥**0,854 **12.939 **0.319 ¥**D, 150 0.28?Females in
sets 36 **),445 **3,096 *40,139 **0,095 *0.410
Error 45 0,137 0.712 0.065 0.014 0.139KE.
o- 2A 0.204 4.9°0 0.092 0.032 -0,06440,188 +°,.780 40.068 40.036 40.032A®.

iS o-°D 0.412 -0.159 0.059 *0.1°8 * #0. 404— 40.284 +3.136 40.096 40.052 +0.196
lo-2 ye B 1.420 - 0.751 2.00 ~
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Cnt
fable pp: Bstimates of genetic components of variance and average

degree of dominance from Desizn II

i ______aNalYsSl3_OF VaR aNCE
\ Yield fF Boll

ff

Boll i Ginning Seed
Source { pF. J /plant { weight £ number J percent- index

i i __ Y_age
I J Mean sum of squares _

sets 9 936.674 0.847 116, 743 47.975 3.266
Replications
in sets 10 313.°37 0,238 74,882 5.385 2,170
Males in sets 30 136.750 **0.D1 16,381 **12,304 **1.086
Females in sets 30 192,140 0.384 *36.302 **10.962 **1.,393
Males x females
in sets 90 122,439 0307 23 .189 **6, 237 **0 .687

Error 1H 139,217 0.268 23.290 0.471

ofa 10.501 0,084 0.804 1,338 0.138
417.832 +0.046 +2,898 +1,°12 +0.130

A
o- D ~.' 13,639 0.002 -0.481 1.000 0.038

+14,.999 40.036 +°. 508 40.780 +0.087

Y62D/07A - 0.244 - 0.863 0.524

Lint Fibre Fibre Fibre Fibre
index length fineness shape strength

Sets 9 1.041 11.°77 0.704 0.119 8,327
Replications
in sets 1O 0.°08 2477 0.227 0.039 0.2°9
Males in sets 30 **O, 596 **3.732 **0,261 **0.,.081 ¥*O 974
Females in sets 30 **0. 529 **3.420 =9**0.°71 **Q 279 **0.713
Males x females
in sets 90 **O.483 1,268 0.075 **O.108 **O. 574

Error 150 0.120 1.158 0.059 0.029 0.096

OFA 0.018 0.294 0.046 0.018 0.068
102060 +0. 246 40.026 40.018 +0 .086

A
o-D **0,172 -0,092 -@,015 *0.029 *#*0 203

10.047 10.168 +0.015 *0.012 +0.061

Vv ocD/ora 3.00 ~ -! 1.269 1.745

L_

* Significant at 5% tevek of significance
**Significant at 1% level of significance



Table 2c % Estimates of genetic components of variance and average
degree of dominance from Design III

{ t ava folos OF VerhiliiCk
Source { DF. { Yield i Boll i Boll

4 i igot ‘S number |percentaseJ indexC. i iMeanisum of squares

sets 2 16.381 0.099 S9..300 11.380 04349
Replications
in sets 3 148.339 0,653 17.982 0.080 0.006
Inbred lines
in sets 3 2337.480 3.535 610.748 49.15 9, 594
Fo parents in
séts 12 138.939 *0.151 **xQE 444 ¥#¥*4 972 **O. 297
Fo parents x
tnbred lines 12 111.052 &.031 35880 0.800 ®KO 237

Brror 27 104.623 0.058 10.503 0.824 0.055

On a 33.956 0.092 #74, 240 *4,048 *0. 240
+59,.311 10.059 4+3°,414 +1,254 s339

oD 3.038 -0.014 -1.368 ~0.013 40.091 _

+95,110 10.009 +1, 904 40.186 40.045

S262 Fo aw 0.423 - ~ - 0.465

Lint Fibre Fibre Fibre Fibre
index length fineness shape strength

sets ? 0.929 4.500 0.032 0.042 1.°42
neplications
in sets 3 0.205 0.649 0.027 0.039 0.039
Inbred lines
in sets 3 7.037 28.781 1.186 0.965 oel4l
Foparents
in sets 12 **O.377 €*®2,.432 0.033 **O .050 **O, 523
Fo parents x
inbred lines 12 0.1°7 0,553 0,030 0.029 0.105

Error 27 0.062 0.771 0.03? 0.015 0.107

oA 0.316 1.656 0.002 0.034 «0.408
+0. 283 404941 +0.015 +0.019 +0 4°00

o 2D 0.033 ~-0.112 -0.001 0.007 3.001
*+.025 +0, 146 +0.007 +0 ,006 40.024

OR "Woa 0.457 ~ ~ 0.661 -

*Significant at 5% level of significance
**Significant at 1% level of significance

Xk Ginning t Seed



Table @ : Estimates of genetic par@meters from the generation
means on the basis of six parameter model

I CHaRACTERS
Genetic { Yield i Boll YY Boll f Ginning Seed
parameters f per § weight £ number { parcent- { indexJ plant { age i

D 42.05 3.98 24,08 35.81 9,15
+1.90 10.08 +0.86 +0.19 40.07

g <7.93** 1.28** ~~4,30** 3.29 ** O.77**
+°.09 3+0.08 10.88 40.24 40.08

bh 10.86 1.71** 10,.19** 2,45** 0.88**
+8.75 40.37 +390 +0.91 40.32

i 8.06 1.04** 7.88* 1. 54 0.62*
28.68 +0.37 +3,86 +0.89 + 0.31

i 0.05 0, 30** 1.97** 0.98** -0.07
+1.07 43.04 +0,.46 w.12 40.04

iL =-4,.56 -0.62 ~10.19* -1,14 -5672**
+1, 73 1+0.48 +5.09 +1.25 10243

Lint Fibre Fibre Fibre Fibre
index length fineness shape strength

40.09 340.16 +0.05 40.03 +0.11
J 0.42** 1,.34** -+-0,28** 0.31** 1,05**

+0.11 40.17 “40.05 40.04 +0.14
bh 0238 6.43** 0.19 0O.41** 9 e06**

40.43 40.72 40.22 40.15 +0, 52

i 0.40 1,16 0.20 0.30* 2.°O**
40.43 *O.71 40.22 +0.15 40.52

J -0. 10 O.27** 0.07* -0.03 0.03
+0.06 40209 +0.03 40.02 +0.07

L “0.25 -10.99** 0.27 ~O.11 228 F*

40.61. +0.96 40.29 40.21 +0.75

4.88 25400 4.10 1.72 8.

*Significant at 5% level of significance
**Significant at 1% level of significance
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fable 4 + “Component of variation and average degree ofdominance on the basis of generation variances

i CHaRACTERS
_

\ Yield& Boll ¥ Boll k Ginning Y SeedComponents J /Planth weight { number I percent- \ indexaea
D 395,214** 0,928** 100.010** 3,164** 0.356**747. 569 40.113 +4.304 +*0.315 +0.2110A
H 126, 570 -0,2°29 =22,960** 1,753** 0.251+64.999 40.155 +5.881 140.430 +0.15A
E 93.748** 0.076** 7¢680** 0, 5O8** 0.073**76.141 +0.015 +0.555 40.041 +0.014

/H/D 0. 566 ~ ~ 0.744 0.839

Lint Fibre Fibre Fibre Fibreindex length fineness shape strength
A
D 0.622 ** 2-770 ** 0.280 ** 0.034 0.490**40.065 40.129 40.079 +0.024 +0.047IN
H 0.912 ** 0.676** 0.039 0,132** ?,168**40.087 +0.177 40.040 30.032 10.064
E 0.073** O.1L70** 0,018** 0.017** 0. 570**40.008 40.017 40.004 40.003 30.006

/H/D 1.211 0.499 0.373 1.970 2,103

*Significant at 5% level of significance**Significant at 1@ level of significance
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Table§ 3 Estimates of genetee components of variance and average degree of dominance from _\ least squareanatysis—of=t Pehed Toke nbnaemsete” Dan opeyh , DO Onn Daim,
fe tu Coda eern “we .Gam Degeegn hb ao A A Dpono f ane & mt tf rom Desigall), &°Fo(from Desrent]

AS

soon

and Cov. DIIEgDtt~

Characters { o 2A i o 7D i o AA (V5 OFAi { f { -
Yield per plant 10.278 + 70.990 4.586 + 34,874 1.893 + 29.170 0.675
Boll weight -0.030 + 0.067 -0.004 + 0.109 Q.706 + 0.093 -
Boll number 1.630 + %°,.657 -3.813 + 4,41° *7,471 + 3,599 -
Ginning percentage 1.661 + 2.508 7.209 + 4,166 -0,.343 + 3,486 ?.083
Seed index 0.107 + 0.175 0.376 + 0,290 0.218 + 0.243 1.874
Lint index 0.017 + 0.063 **0.699 + 0.063 **#0.073 + 0.027 6,412
Fibre length **0,948 + 0,340 0.4°9 + 0.565 “0.976 +_ 0.473 0.672
Fibre fineness **0,.079 + 0.027 0.045 + 0.045 -~0.041 + 0.038 0.754
Fibre shape

_

0.025 + 0.042 **0,182 +. 0.070 -0.0295 + 0.059 2,699
Fibre strength 2.028 + 0.101 **0.877+ 0.189 0.189 + 0,141 5, 599

*Significant at 5% level of significance
**Sicnificant at 1% level of significance
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CR Ba
rata seeey of estimates of aeditive-variance ( ), dominanse variance $

" (6D) and average degree of dominance in the joner desiens.DT oD It ee OTP 4?

Characters of dominange__DI_ DiI D D DIII DI D

Yield/plant 438.288 10.501 33.956 -219,336 -13.639 3,038 = - 0.493

Boll weight 0.036 0.034 0.092 0.140 0.002 -0.014 1.999 0,244 -
Boll number 41.464 0.804 74.840* -18.°920 -0.481 -1.366 = - -

Ginning percentage 5.112 1.338 4.048* 4.452 1.000 -0.013 0,933 0.863 -
Seed index 0.308 0.138 0,.8&40* 0.764 0.038 0.091 1.574 0,524 0.465

Lint index 00204 0.018 0,316 0.412 0.17°** 0.033 1.420 3.000 0.457

Fibre length 4.990 0.994 1.656 -0,15° -0,092 +-0.112 = - -
Fibre fineness 0.092 0.046 0,002 0.052 -0.015 -0.001 0.751 - -
Fibre shape 0.032 0.018 0.034 0.128* 0.029* 0,007 2.000 1.°69 0.661

Fibre strength -0.064 0.068 0.408* 0.604**0.°O03** 0,001 = 1.745 ~

*Significant at 5% level of significance
**Significant at 1% level of significance

Average Cegree
2D


