Pak J. Agri. Sef., Vol 20 (3-4), 1883

DIALLEL ANALYSIS FOR GENE ACTION AND COMBINING ABILITY
ON COTTON [(GOSSYPIUM HIESUTUM L.
A.S. Khan, M. A. Khan, I A, Khan aod A Khalig®

ABSTRACT

The gene action controlling different characters of sotton
{Grossypinm hireuturm L.} wae studied in a 6 =6 diallel cross experi-
ment. Yield of seed cotton and ginning outburn percentiage wers
found to be controlled by overdominance while staple length by
additive type of gene action, Non-sllelic interaction was impor-
tant in the expression of wll the characters. For combining ability,
AC 134 and B 557, the local varieties, performed better as

compared to the introduetions involved 1 thess studies.
INTRODUCTION

Biometrical techniques dealing with the genetic analysis of varietal
differences in different fisld crops have led to the development of specific
procadures which have helped the plant breeder to aynthesize the superior
genotypes of varions crop plants and thus increasing the ‘prm{uct‘iun an & unit
ares basgis.  Hayman’s [1954) diallel technique for généﬂl..iu analysis of dificrent
genotypes haa also been frequently advocated by various plant breeders and
geneticists like allard {1956}, Whitehouse et al. (1958), Khan (1863), White
and Kohel (1964}, Mirza (1769) and Khan et al, [l-ilﬂﬂ} For its effisiency sndl

usefulness,

Whereas cotton is an important cash crop of Pakistan, its yield on a unit
ares basis is drastically lower when compared with other cotton growing countri-
ok of the world., [t oecupies 28ch position in this respeet {1 O, A, G 1981}
This vulnerability in cotton provokes the national cotton breeders to look into

its genotypes for further improvement and develop better yielding varieties.
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In this connection the inheritance pattern of different characters of the plant
and also the estimates of combining ability of diferent genotypes to be nzed in
future breeding programmes are the pre-requisites for the brecders.

With this in view, a 6x6 diallel cross experiment on cotton to study
gene action and combining ability for varvious plant eharacters was started in
the Department of Plant Breeding and Genetics, University of Agriculture,
Vaizalabad, during the year 1977-79 and the information colleeted is presented
in the following pages.

MATERIALS AND METHODS

Six varieties of upland ecotton (€ hirsuwtum 1..) imeluding two local vig,,
AG 134 and BSET and Tour exotic i, e,, Max 12, Menair 210, Hybee 200 and
Delfos were crossed in all possible ecombinations during the year 1977 and the
Fy oseed of all the erosses {meluding reciprocals thus obtained alonpwith gelfs
were sown an the feld in Mav, 1975, The lavont of the prRperiment was aceor.
ding to randomized complete block design with three replications, Sowing:was
dane by dibbling three zecds per hole to ensure uniform gtand, later thinned to
only ane plant per hill,  Qut of nine, middle five plants of each family wors
traated as exporimental, The distance between and within the rows \':'a&t ager
cwand5Y) reapectively.  The data in rezpect of yield of seed cotton per plant,
minning outturn and staple length were collected secording o the standard
technioues prevalent in the Department of Plant Breeding and Genetics,
University of Agriculture, Faizalabad,

Fisher’s (1958) analysis of varianco was wred for the statistical anilyais
of data for these characters. For genetic analysis diallel ernss technigue
developed by Havman (1954) and Jinks (1854 and as applicd Ly Whitehouse

ebal. (1958) and Khan (196%) was used.
RESULTS AND LHSCUSSION

The averaae values for yield of seed satlan, pinning oulturn and slapie
length are shown in Tables 1, 2 and 3 and the Ve /Wr graphs arve depicted in F

i, 1i and i, respectively.

ig,
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A study of Fig. 1 (yicld of seed cotton) reveals that the regression line
passer through the Wr axis below the origin thus signifies overdominanoe, A3
the regression line deviates significantly rom the unit slope; the phenotypic
manifestation of this eharacter appears to be ¢omplicated with some interaction
of genes.  Mex 12 being the most proximate to the origin had most dominant
genies while V557 possessed the recessive genes for this character. Further s
study of Table 1, indieates that ACL34 having the highest array mean is better
general combinsr #3 comparsd with others, and is eloszly followed by B337 n
this reepect,  Within AT 134 array, the cross of ACI3E and Hyhee 200 has the
higheat value which catablishea 1ts superiority for apoe e combining ability for

ihis character.

Similarly, ginning outturn is alse controlled by overdominance type of
gene action as tho regresaion line cuts the Wr axis below the origin,  As the
line daviates significantly from the unit slope, therefore. some kind of gense
interaction is also involved in the expression of thiz character. The position of
the array points on the regresaion line indicates that Mex 12 heing eloser fo the
origin possesses maximum dominant genes, while ACL34 being away from the
origin has most of the recessive allelos (Vig 1), A study of Table 2 shiows that
Menair 210 array has maximum mean values;, thus signifiles Letter gcnnml
combining ability and is elosaly followed by ACI34.  Within Menair 210 array,
the cross of Menair 210 and ACL34 has the highest valus showing the highest
specific eombining nbility., Jinks (1%34) conecluded from a diallel analysisin
tobacco that interaction of genes and overdomipance were responzible for a
large proportion of observed heterosia in the I, progeny. Jinks (1953 further
ral}-;}rted that where overdominance ocourred, thoere wasalso an interaction
hotwesn the non-allelic genes,  Similarly, Salam and Khan (1969 and Mirza
(1263) have ohserved while working on cotton that overdominance occurred in a
st of disllel erosses when most of the progenies scored more valnes than the
parents,

A pearusal of Fig I for staple langth depicts that regression line paszses

thr Wr axis above the ovigin showing additive types of gene action. As the
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Table L. dwverage pield of szed cotton per plant [gm)

ACL34 Boay Mex 12 Menaic 210 Hybee 200 Drelfos
ACld4 g0.12 06,05 826 03 54,34 112 .54 D033
BaaT HE.05 aonl 74 T4 4654 76.75 115 00
Mex 12 2303 7474 .73 53.29 86,26 64,55
Menair 210 54,50 48 54 G3.39 Bk 4 68,02 6353
Hybos 200 11281 7676 65 28 (5,02 100,32 BO.GY
Delfos 00,33 118,00 fith 50 G343 80,67 TET
Array means 58.12 B4.18 67,08 GO GG H3. 40 Sd4,01
Table 2. Awverage ginming oulburn percendags

AC134  BSST  Mex 12 Menair 210 Hybos 200 Delfos
ACLA4 d5.46 2267 34.27 Sh.d2 a8 G341
I 53T 3267 45,20 33.25 92,27 34 .84 34 695
Mex 12 34,27 34,85 34.04 Ja.14 A5 .55 J3.08
Monair 210 35.42 32,27 J4.14 34,061 R 23 .87
Hybea 200  32.50 3481 3358 53.96 33 23 34.38
Tralfas G341 44 B 43 08 a4 BT 34,35 2253
Array means 33,95 3388 33.72 3105 33.74 39.71
Table 3. Average staple dength (i)

ACLRL 12557 Mex 12 Menair 210 Hybeco 200 Delfos

AC134 2594 2000 25 19 2620 2585  25.94
B557 AR L] 27,01 25440 25,53 25 45 AT
Mex 12 240, 10 2540 25.00 25 08 25.62 26 37
Menair 210 25,28 25,53 25.08 2016 25,54 26,38
Hykes 200 5585  26.49 95,62 25.54 96,22 25 &6
Delfos 294 2670 26.37 26 38 25,88 27.97
Arcay meens 2350 2. 20 25,42 25,83 23,08 26.42
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regression line deviates significantly from the unic stope theeefore, seme kind of
weng interaction ia aleo invalvad,

“rom the position of the array ponts it is chserved that Hyhee 200
Leing nearer to the origin, has most of the deminant geni s while distal position
of BABT indicatos its recessive nature in this respect,

Table 3 ravaals that the Delfos has the highest value for AYPSY Mean,
showing tho best genersl combining ability and is followed by E537 in thia
regpect. Within Delfos array, the cross of Delfos and B557 has the highest valus
and thus indicates better specific combining ability so far as the staple length
1e converned. This situation supparts the findings of Whitehouse ef al. (1958},
Whits and Kohal (1064) and Mirza (1969) who observed similar results whils
working on cotton,
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