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DIALLEL ANALYSIS OF SOME IMPORTANT CHARACTERS IN
INTER-VARIETAL CROSSES OF COTTON (G. INRSUTUM L)

M. Anwar BMfirza and Manzoor Abmad Khan*

Dialtel analysis of somz important characters like boll
namber, boll waight, vield of ssed cotton, ginning out-turn,
“staple length, flneness and strength was made using six varietics
of upland cotton, three local and threz exctic frem U. 5, A,
The inheritance J)attem of yield, bolls pze plant, and fibre
strangth uppanred to bz over-dominance with interaction of

nes. while in thz ease of boll woight it was additive without
interaction. Characters like ginning percentage, staple length
and fibre flneness cxhibited additive effects with pardal

dominance, involving some interaction of genes.

INTRODUCTION

The cotton plant {G. firsuizm LY which is being grows in this country
for the last sixty years. has been the subjact of continuous improvement,
both with regard to yield and quality. A lot of hybridization wotk has
been undectaken to synthasize better genotypes for the local environment
For this purpose, promising exotic varielies are bzing crossed with local
types. Diallel analysis provides an excellent means to obtain informaticn
on the type of pgene action involved in variops characters in carly
generations of crosses, This techniquo developsd by Hayman (1954} and
Jinks (1954, 1955 and I355) has beea successfully applied by Whitchouse
et al. (1953) on Wheat, by Dreess (1580) on Lofium peremne, Kheiralla -and
Whittington (1962) on Lycopersicum esewfenrum and L, pintpieeiiifolium L.
and Khan (1963) for the analysis of varietal differences in linseed and Flax,
Miller and Marani (1963), White (1965), White and Richmond (1963). and
Yerhalen and Murray (1957) also used this technique to investigate the
geaetic mechanism controlling various cconomic characters in catton,  The
present study was aimad at finding out the genetic machanism controlling
some of the important characters [n inter-varletal crosses by the diallel
technique, to kelp accclarate the current breeding work,
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MATERIALS AND METHODS

The present studies were conducted tn the department of Plant
Breeding and Ginctics, University of Agriculture, Lyallpur.  Three local
varietics of cotton viz, L.5.5., AC 1M and L 15 and thres from U.5.A,,
viz, Coker Carolina Quzen, Fox and stonsville, ware crossed in all possible
combinations, including selfs and reciprocals. The hybrid seed of 30
families along with the parents was planted in the field in a randomized
complete block design with 4 replications. The sowing was done by dibbling
three seeds per hele, to obtain a uniform stand tater thinned to one. The
distance batwesn the rows was 2} fect and one foot between the plants in
rows., Seven plants of cach family were grown in each row. of which the
middle five were freated as experimrntal plants, The data with respect to
boll number, boll weight, yisld of g==d coiton, ginning out-turn, staple
length, fibre fineness and fibre strength were recorded on the first-generation
hybrids and th=ir parents at th: approp:iate plant growth stages according
to standard methods.

Statlstical Analysis

The data were subjected to the analysis of variance technique and
comparisons of the varieties and thzir hybrids were based on LSD. ° Only
those characters were analysed penatically by the diallel fashion in which
the diffsrences were statstically significant.

For dinlle] analysis all the crosses were acrangad into arrays. Two
statistics, thz varianee (Vr) of thz family m:an with in an array, and the
covariance (Wr} of the family m2ans with (he nonerecurrent parental values
were culculated from each diallel tablz and information on gene interation
was obtainad by plotting th: covariance (Wr) of each array againstits
variancs (Ve) (Fig. i—7). Th slop: and th: position of the regression
line fitted to the array points within ths limiting persbela {Wr1=::- Vi)

indicated th2 degree of dominance and presence or absemee of gene
interaction. All the conditions of diall=l analysis were assumed io hokd good.

RESULTS AND DISCUSSION

Th= results for boll numbers boll weight, yield of sced cotton, ginning
_outturn, staple lepgth, fibre fiazness and fibre steength ware highly significant
which wers analysed by the diallel techoique. The average array means for
all the characters ere given in Tablz I pad diallel figures plotted for &ach
character separately.
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Tante 1. Mean performance of various cotton characters.
Yield of Staple Fibre  Fibre
Geno-type Boli Boll  seed of G.O.T. lzngth fineness strength
% oumber weight cotton (%) in  (ugfinch) (thousand
(gm)  (gm) (gm) Ibsfsq inch)

L.S.5. 17,22 2.5 43.37 32,76 21.92 586 91.95
AC 134 0.5 AT 6516 36.41 2651 4.37 96.07
L. 15 13,27 397 350,54 35.65 26.93 4.1} 97.95
C.C Queen I0.78 5.03 34,6} 39.2% 23.10 4.75 0,10
Fox 12.99  3.97 47.62 38.54 25,79 458 9.7
Stoneville 11.19 3.13  45.34 37.67 26.238 4.6l 95.10
LSSx AC 1M 1891 305 57.94 35,65 23.37 4.93 9534
LSS xL 15 21.61  3.33  69.7% 35.80 25.87 4.91 94.69
LSSx C.C. 27.81 312 86,88 36.085 26.10 4.55 93.48
Queen _
L85 x Fox 16.28 3.65 5542 34,10 25.09 4.95 91.30
LSS x Stoneville 17.2%8  3.03 52.12 34,462 25,52 5.13 9T.35
ACIMzL.15 13.6]1 4.22 57.59 3530 2578 4.49 92.56
AClMxCC 17.09 4,55 77.29 36.56 26,93 4.33 94.38
Queen
ACI134xFox 26,03 3,36 72.03 3560 25.44 4.32  B89.80
ACI13MxStone- 1809 387 T).20 25.86 26.13 464 9030
ville
L.15xCC.  13.70 13,97 5512 35.64 2544 4,17 89.99
Quecn
L. 13 x Fox 23.23 3.6% 73.31 .83 26.13 4.34 20.2%
L. ISIStn_ne- 1520 4.13 64.50 3522 2566 4.34 9?_.09
ville ;
C.C. Queen x 10,95  4.46 49,17 38.20 26.31 4.22 971.63
Fox ;
C.C. Qu=enx 12.41 4.3 53,27 31,87 15.42 432 - 94.50
Stoneville .
Fox x Btonevills 17.73 3.3 69.30 35,05 2530 4.3 90.76
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Average Boll Numbers per Plant

[t is clenr from Fig 1 that VrfWr regression line cuts the Wr axis
balow th: paint of origin, whigh indieates over-dominancz foe this character.
Sincz thr regression lin: deviates signifizantly from a unit slope. interaction
of gene s also involved. Tho varizty stonevill lying closer to the point of
arigin, possesses most of thz dominant genes, while C. C. Queen being
away from it, contains recessive genes. DBolls pir plant is eonditioned by
over-dominance with interaclion of penes, so this character also shows
hoteresis.  These results ara similar to thase of Mill:r and Marani {1963)
and Salam (1967 who reportzd numbzr of bolls in coftan wers congditioned
by over-dominanc: Dominant genes carrizd by stoneville cause increase
in ths numbar of bolls on crossing with most of th> varietics under test.

Arerage Bell Weight

Itis scen from Fig. 2 that the VrfWr regrcssion line with almost a
unit slops intercoptes thz Wr axis above the origin thus indicating additive
typ= of gzne action wizh partial dominance of this characjer. Th: position
of array points on the regression line indicates that L-15 bzing near the
origin haimaximas dominant gonw, waile C. €0 Quran carries most
recassiv: ofizi. briny away from it In view of this, L 15 can bz used to
obtain segregates with heavy boll weight in the present set of crosses,

Yield of Seed Cotton,

A study of Fig 3 shows that the ¥r/Wr regression line passes through
the Wr oxis on ths nzgative side, signifying over-dominance for this
character. As the regression lin: daviates significantly from the unitslape,
some non-allelic intzraction also appears, invclved in the cxpression of thin.
The character also ¢xhibited heterosis as also for boll aumbsrs.

From the position of arcay poiots on the regression ling it is clear that
AC 134 carries maximum dominant genes, which gave higher vield when
crossed with all the exotic types. CC, Queen though carrying recessive genes
gave higher yield when crossed with local varicties. The results are in agree-
ment with Miller and Matani (0963) and Salam (1957), who cbserved
heterosis in varietal crosses of cotton. '

Glming Outiurn.

- -A refetencs to variancs (Vr) aod co-variance (Wr) _graph plotted in Fig,
4 reveals that Yr/Wr regression loe intercepted the Wr axis just pear the
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origin but deviating from a unit slope: thus indicating additive type of gene
aclion with partial dominance complicated with genic interaction. Since AC
134 lies closer to the origin, it possesses most dominant genes. White (1966)
and Salam (1957) reported that additive gene action influenced lint paroentage.
Tha present results partially agres with those of these workers,

Stapte length.

Fig. 5 shows that the regression line touches the Wr axis just above the
peint of origin and it also deviates from a unit slope. The position of array
points on the regression line shows that stoneville being nearest to the origin
carries most dominant genes, while th: distal position of L.5.S. indicates
that it has the maXimum recessive genes for staple length, This character
appears (o be controlled by the additive typs of gene aclion with partial
dominance, involving also interaction of genes. The results appear to agree
partially with Harland (1939) christidis and Harrison (1955) who found F, to
be intermediate in stapla length. Verhalen and Murray (1967) reported that
long fibre was on the average partially dominant over Shert, and Salam (1967)
found staple length to b2 inherited additively with little dominance in a
diallel cross of G. atborswm L, '

Flhre Ficeoess.

1t can be seen {rom Fig. 6 that the regression line passes through the
Wr axis just above the origin, indicaling additive type of gene action with
partial dominance, Some interaction of genes i3 also involved. as the reg-
ression line deviates [rom a unit slope. The position of array points on the
regression line indicates that C.C. Queen contains most of the dominant genes,
while L.5.5, the recessive ohes for this character, because of their relative
position from thz point of origin.

Charistidis and Harrison ({955) stated that coarsness was dominent
over fineness. Varhalen and Murray (1967) in a set of diallel crosscs reported
that dominant genes increased fibre coarsness while other decreased it. In
the presant crosses, dominant genes carried by C.C. Queeniend to increase
fbrz flnens=ss when crossed with any of the remaining five varieties, In view
of interaction present with additive gens action controlling fibre fineness;
chances of getting transgressive segregates in the subsequent generations appear
modest.
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_Fllmstrenltll

-

As saqp from Fig. 7. the regression line pnsscs through the Wrfaxis

"bEI&w\th: origin and also d:umteq signiflcantly f‘mm a unit slope which indicatea
‘over-doniaante with interaction of genes. The relative position of array
points on the hgra:ssmn line mdicatcs that Fox and StnncwlI: haye the maxi-

mum number nfdnmm’ant genes whlle C. C. Quzen has mnst reqessive goncs
for this character, V:rhih:n H-I:IJ:P Murra)r {1967y observed that additive gene
action appm:‘cd.t"ﬁ‘gavcm i:rength in & set of dialle] crosses in upland r:oltnn
and some dommant gcnas npp:ared 1o ingrease it, while nther dcr.:r:as: it. Im
ithe present crusses.“howwen. ﬁ‘brn strength appears ta be ml-u:nter.i b}f oveT-

dominance with interaction of g:ncs and the results thus partially agren with
those of Ware nnd Harrel {ISH*) Richmond (1950) and Self and Henderson

(1934), Dnmm;m:  gefiés carricd” by stoneville tend 10 increase sirength in
most of the local and exotic crossss.
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