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BY
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ABSTRACT

Estimating genetic components of variation in a triple-test
cross analysis using 39 genotypes of cotton (Gossypium barbadense
Linn). Epistasis overall components of variation were found to be
insignificant for all the studied characters. Significant additive x
additive type of epistasis was detected for boll weight and Pressley
index, while additive x dominance type of epistasis was insignificant
for all the studied characters, indicating that non-allelic interaction
has not been of great importance in cotton. Additive components of
. variation were significant for lint cotton yield, boll weight, lint
: percentage, seed index, Micronaire reading, Pressley index and 2.5%
span length. Large additive effects and additive x additive type of
epistasis suggest that superior pure breeding lines would be
developed by simple selection depending on hertability of these
traits and the selection procedures based on the accumulation of
additive effect were successful in improving most the above studied
characters.

The estimates of deviation due to dominance components
of variations were significant for only both seed index and 2.5%
span length, additive genetic variance and deviation due to
dominance have been estimates for these two characters assuming
that their is no epistasis, hence the estimates obtained will be biased
and their usefulness in predicting gain from selection be impaired.
The degree of dominance values indicated existence of partial
dominance for the above studied characters. (F) Value as correlation
coefficient (r) between sums and differences were insignificant for
all the studied characters, indicating that the direction of dominance
was ambidirectional among parents. Significant positive additive

correlation between lint yield/ plant and Micronaire reading was
obtained. '
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INTRODUCTION

Knowledge of components of genetic variations of different
plant populations are a prerequisite for planning a systematic and
_efficient breeding programme. The triple-test cross analysis has the
least assumptions unaffected by differences in allelic frequencies,
degree of inbreeding and gene linkage. Thus this biometrical
techniques (Kearsey and Jinks, 1968) and various modifications
(Jinks and Perkins, 1970) and (Kearsey and Sturley, 1984) are most
efficient and more widely applicable for studying the genetic types.

Very discanity researchers work was conduced to detect
epistasis, additive and dominance components of variation for
genetic improvement using triple test cross analysis. Garge ef al
(1987a). Additive genetic variance components were significant for
boll weight, seed index and ginning out turn, while epistasis effects
were important for yield characters. EL-Mansy (2005) stated that
additive genetic variance was significant for lint cotton yield, boll
weight, lint percentage and seed index, whereas the dominance
genetic variance was significant for Pressley index. Also he added
that epitasts was sigmficant for most studied characters. The main
aim of this study to detect non-allelic interaction beside determine
additive and dominance components of variation.

MATERIALS AND METHODS

A- Genetic materials and experimental procedures.

The mating design used for this experiment was triple test
cross analysis. Two varieties Giza 86 and Karshenky; (Kar.2) were
crossed to produce their F; cross. Each of these three males (Testers)
were then crossed to 9 different females (lines) to produce 27
crosses. The female's parents were Giza 45, Giza 70, Giza 85,
Giza88, Giza89, Giza90, Pima s¢, Suvin and CB 58.

Seeds of these 12 parental genotypes and 27 crosses were
analyzed in a randomized complete block design with three
replicates at Sakha Agricultural Research Station Kafer El-Sheikh
Governorate in periods (2003-2005). Each replicate contained one
row. The rows were 50 cm apart. Eight hills were planted in each
row at 30 cm distance. At seedling stage plants of the 39 genotypes
were thinned to one plant per hill. Control rows were sown on all the *
sides to eliminate border effects. Agricultural practices were applied



J. Agric. Res. Tanta Univ., 32 (1) 2006 635

as recommended by Cotton Research Institute for Sakha
Agricultural Research Station. Data and measurements were lint

cotton yield/plant (g), boll weight (g), lint percentage, seed index(g),
micronaire reading, Pressley index and 2.5% span length (mm).

B- Statistical and genetic analysis.

In triple-test cross analysis, the population sum of squares
from analysis of variances for genotypes were partitioned variations
among three groups, parents, hybrids and hybrids vs. parents. The
hybrids sum of squares was grater sub divided into variation due to
lines (females), testers (males) and lines vs. testers.

Epistasis (non-allelic interaction) was detected by the
comparison {Lil + Li2 ~ 2Li3] for 9 sets of families with 9 degree of
freedom to estimate the overall epistasis this item was further
partitioned to (i) type of epistasis (additive x additive) with one

degree of freedom and ( i+ j) type (additive x dominance) and
(dominance x dominance) with 8 degree of freedom.

The within families terms for (Ly, Ly;) used to test the
significance of additive effects [Lli+ L2iland dominance
effects [Zli — L2i] ]

The additive (D) and dominance (H) components of the
genetic  variances were estimated by the analysis of

sums[L1i + L2i] and differences|L1i — L2i] respectively. The
degree of dominance was calculated as ‘/H /D by Jinks and
Perkins( 1970).

Correlation coefficient (r) of sums and differences was used
to test the significance of (F) value Jinks ef al (1969). The F value
was computed from the covariance of sum/ difference, which is

equal to (-1/8F) where F is the association dispersion of dominant
alleles in the parental lines,

The phenotypic and genetic (additive, dominance and epistatic)
various types of simple correlation coefficients were computed
" according to EL-Mansy (2005)
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RESULTES AND DISCUSSION
The mean squares of the analysis of variance due to genotypes,
hybrids, lines and testers (Tablel) revealed highly significant
differences for all the studied characters, indicating analysis of
varjance for triple test cross revealed a broad spectrum of genetic
. variability for these characters. Thus the choice of parents was
appropriate and it could be exploited in breeding programme. Lines
vs. testers mean squares were significant for lint cotton yield/plant,
Micronaire reading and Pressley index. These results may be due to
that some genotypes were superior and others were inferior
compared with the parental lines and testers. Hybrids vs. parents
mean squares were significant for lint cotton yield/plant, seed index
and Micronaire reading. Also, the hybrid sum of squares show
significant differences resulting from quantitative genetic theory, the
probability of producing unique genotypes increases in population to
the number of genes for which parents differ (genetic diversity).,
agree with El-Akhedar (2001),EL-Lawendey (2003) and EL. Mansy
(2005).
Table 1: Mean square estimates for the studied characters of triple
test cross (G.86 x Karshenky,.)

Lint Boll Seed 15%

5.0V. af ;‘!;‘:t wagm Lint % in{:;x l‘rf:;;': 5;‘;;’:; lm

(g) T T3 [X] l’m}

Replications 2 41266 0.056  5.033 5.602 0.174° 0341  d6a0”
Genotypes 38 69278 03257 85147 L7297 0097 096  amssT
Hybrids 26 64046 03277 8482”1612 06977 0786 M3
Parents 11 7795 0348"  10.637" 2044  0775° 148" 166
Lines 8§ 42343”0242 8444 2145”0552 1184 oM
Testers 2 22209 0906 24081 2083”7 192" 3088”3208
LinesVs. Testers 1 74.50 0.073 1.289 1.162 0260 0,701 0363

HybridsVsparents 1 10994 0017 1197 1286 0286 0005 0.3
Ervor 76 8801 0034 0500 6317 0054 0139 0S¥
*and ** sigunificant at 0.05 and 0.01 levels of probability,
respectively

The average performance of the parental genotypes and their
crosses are given in Table 2. The highest mean value for the studied
characters was recorded by the cross G.89 x G.86 for lint cotton
yield followed by the commercial variety G86. The cross G.90 x
G.86 for boll weight followed by G.86.The cross G.88 x G.86 for
lint percentage and Pressley index followed by G.86 and C.B 58 x.
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Table2: Mean performances of lint cotton yield, yield components
and fiber quality for 39 genotypes
Lint 2.5%
Genotypes yield wgi‘:‘"t Lint :‘::'1 Micronaire | Pressley | span
fplant % reading index length
_______________________ @ | ® L el
Gd4s 11.2 235 | 327 28 3.8 11.4%% | 367+
G.70 214 | 28 | 37.0° | 95 43 1+ | 36.7%+
G.85 230 | 283 | 364 | 110 38 10.6 33.4
"G.88 253 | 279 | 364 | 55 39 112t | 350
G.89 300¢ | 255 | 371° | 95 4.7 9.6 328
G950 253 | 281 | 367* | 102 4l 9.8 32.1
Pima 56 219 | 265 | 339 9.9 37 109 | 352+
Suvin 26.8 321%+ 36.0 10.8 4.3 10.2 336
CB.58 214 | 275 | 335 | 113° 3.9 10.4 32.9
| G.86 32.5%+ | 331%+ | 38.4%+ | 113* 4.5 1.0+ | 350
Karshenky?. 176 | 224 | 329 9.6 2.9%% 91 | 329
G.86 x Karshenky2 313% | 297 | 366 | 10.5 40 10.7 34,0
G.45 3G .86 285% | 287 | 353 1 101 39 1.0+ | 35.4%+
G.45 x Karshenky2 183 | 226 | 317 9.5 3.2%+ 938 3.6
G453(G86xKarz) | 245 | 251 | 341 98 37 11.0° | 35.3%+
G.70 xG.86 280 | 3.08* [372'+ { 103 44 109 | 36.3%
G.70 x KarshenkyZ 190 | 259 | 344 9.4 38 10.0 34.0
G.70 x (G.86 x Kar2.) 29.4% 2.75 36.0 103 4.0 10.6 352+
1 G85xG.86 294° | 3.06* | 37.9% | 114° 42 10.7 34.4
G.85 x Karshenky2 190 | 236 | 359 59 3.2%+ 10.4 32.5
G85x(G86xKar2) | 29.7* | 281 | 37.7% | 106 38 10,5 32.9
G.88 3G.86 310° | 302 | 386 | 107 45 114% | 35.5%+
G.88 x Karshenky2 224 | 25 | 344 | 96 3.5% 10.5 341
G885 (G86xKarZy | 253 | 259 | 364 | 101 3.1 1051 359+
G.89 xG.86 37.1%+ | 3.13* | 382*+ ] 109 5.0 103 3439
G.89 x Karshenky2 _ 278 | 261 | 357 | 101 35 9.6 336
G.8% x (G.86 x Kar2.) 28.6* 2.75 36.7* 10.2 4.5 10,7 338
| G.90 xG.86 31.8%+ | 3.40°+ | 383% | 11.1* 46 10.5 342
G.90 x Karshenky2 226 2.50 363 9.4 3.6* 9.4 329
G90x(GB6xKarz) | 292* | 294 | 37.7°+ | 103 47 10.7 34.1
| pima S6 xG.86 280 | 301 | 365 | iLi* ig 12+ | 35.7%+
pimn S6 xKarshenkyz | 230 | 241 | 34.1 9.4 3.9 103 35.0
Pima S x G.86xKar,) | 227 | 2.46 | 356 | 10. 43 113%+ | 3564+
Suvin xG.86 333%+ 3.39%+ 36.5 11.8%+ 4.6 10.1 34.0
Suvin x Karshenky?2 248 | 3.13* | 341 | 106 18 101 329
Suvin x (C.86 x Kar2.) 263 3.17*+ 35.0 10.7 490 10.0 33.8
CB.58 xG.86 30.9¢ | 308 | 359 | 11.8*+ 44 10.9 34.2
| CB.58 x Karshenky? 213 | 234 | 338 9.6 3.3+ 102 322
CD.58 x (G.86 x ar2.) 243 | 248 | 338 | 115% 4.0 109 33.5
X of lines 236 1 274 | 355 | 101 4.0 10.6 34.1
X of testers 269 | 2.84 | 360 | 105 3.8 103 34.0
X of hybrids 265 | 279 | 358 | 104 4.0 10.5 342
L.5.D.0.05 4.82 0.30 1.15 0.91 0.38 061 1.17

* Significant at 0.05 level of probability was of the difference among the
genotype mean and lines mean. + Significant at 0.05 level of probability was
of the difference among the genotype mean and testers mean
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G.86 for seed index and by G.45 and Pima S¢(G.86 x Kar.2)
for Pressiey index. The Russian vasiety Karshenky, G45 x
Karshenkys, G85 x Karshenkys, CB.58 x Karshenky; and G.45 for
micronaire reading, whereas no cross surpassed for the two
commercial varieties G.45 and G.70 for 2.5% span length.

Data in Table 3 show the combined mean for the above
characters. The hybrids involving G.86 or G.89 exhibited the highest
and significant values compared with lines mean for lint yield/ plant.
Table 3: Combined means of lint cotton yield and yield components
‘and fiber quality for triple test cross.

TR Seed 2.5%
i eld Lint : Micron.  Pressley s
Genotypes ,f:..u "“(:)"‘ % '“"m" vesding  dnder leagih
[(4] - {num)
3hybrids for G.45 238 255 337 98 3.6 107 34.4
3hybridsforG70 285 281 359 100 41 105 352
3hybrdsforG.85 260 274 372 106 37 105 33.3
ShybridsforG88 262 272 365 101 339 108 351
3hybridsfor GBS 31L2* 283  368* 104 45 103 34.1
3hybridsfor GG 27.9 295 374%* 103 41 102 33.7
3hybrids for PimaSs 246 263 354 102 43 109 354+
ShybridsforSuvin 281  323* 352 110 41 101 336
ShybridsforCB.S§ 255 2.63 345 110 39 107 333
9 hybrids for G.86 309 3a2¢ 372** 110 45 108 350
9 hybrids forKar2. 220 253 345 97 36 10.0 333
?é’;‘;':dl’{:::;‘" 267 272 359 104 40 107 3d.4
Lines 236 274 355 101 40 10.6 341
Testers 269 284 360 105 38 103 340
L.S.D0.0S 482 030 115 081 038 061 1.17

The hybrids involving G.86 or Suvin varieties show the
highest values and significant compared with lines mean or testers
mean for boll weight. The highest values were achieved for lint
percentage in hybrids including G.85, G.86, G.8% and G.90 varieties.
The hybrids involving G.45 or Karshenky, and the same two parents
were lower than line mean for micronaire reading

Estimates obtained of the pertinent variance components due

epistasis, [L1i + L2i — 2L3i], Additive,(sums) [Lli + L2/} and

deviation from dominance, (differences) [L1i— L2i]have been
given in Table 4. The relative magnitudes of these components



J. Agric. Res. Tanta Univ., 32 (1) 2006 . 69

indicated the relative importance of the corresponding sources of
variation. ‘

Tabled: Analysis of variance for sums, additive, (Ly;+L2)

differences, dominance,(Li; —L»;) and testing epistasis (Lyt+Lai-2L3;)
of studied characters of triple test cross (G.86 x Karshenky,)

9,
Ifi:llttl Boll Seed Micro Pressle 25-51‘: T
5.0V af ,3" weight Lint%  index - P
plant ® @® reading fndex length
— {2) _ {raum)
Replications 2 51841  0.155 2378 48100  0.100 0.725 0.823
Sums. 8 101427 04747 18.0257 24607  1.056° 13597  7.557"
Error 16 17543 0.040 0.764 0.409 0.096 0.219 1.225

Replications 2 12.978 0.036 5005 0.083 0.009 0.463 0.274

DifTerences 8 - 7799 0.100 1.754 0.813 0.082 0.492 1.328"
Errer 16 10.053 __ -0.128 0.770 0.264 0.071 0.259 0.413
Over =1 Epis. 9  141.546 0265 3.551 1.608 0.327 217 5.009
(i) Type 1 1.006  1.208* 0.290 0.107 0.073 9,013*  10.206
(i+)) Type 8§ 158738 0.148 3.959 1,795 0.359 1.930 4.359
Pooled 18 65137 0203 2.938 25917 0.476 1.186 3.679

These results indicate that epistasis overall components of
variation were found to be insignificant for all the studied characters.
When the overall epistasis was partitioned to ( i ) type (additive x
additive) and to (iHj) type (additive x dominance and dominance x
dominance). The results revealed significance of additive x additive
(i) type of epistasis for boll weight and Pressley index, while
additive x dominance and dominance x dominance (i+))type of
epistasis was insignificant for all the studied characters, indicating

that non-allelic interaction had not been of great importance in
cotton.

The additive components of genetic variation were
significant for lint cotton yield, bolls weight, lint %, seed index,
Micronaire reading, Pressley index and 2.5 % span length.

The deviation of dominance components of genetic variation
was significant for seed index and 2.5% span length. Significant
genotypic variation suggested that the selection procedures of early
generations are to increase breeding efficiency through early

identification of superior heterogeneous population and improve
these characters.
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Estimates of additive effect (D), dominance effect (H) degree
of dominance _{H /D and covariance (r) between sums (additive)

and differences(dominance) in triple test cross analysis are presented
in Table 5. The results indicate that the magnitude of the additive
components of genetic variation were larger than the corresponding

dominance ones for all the studied characters, where ./H AD less

than one indicating the partial degree of dominance.
"“Table 5: Estimates of additive (D) dominance (H) genetic

,H

components, degree of dominance A) and
_covariance between sums and differences, PCV% and
GCV% in triple test cross for the seven studied

characters.

25%

Components. “’.'f:.;’.';;"' wz(:g:h Lint % :}:;, ' M"”“‘*"W Pmy =
()
Ty T 118416~ 05784 230136 27344 128010 15207  SAQ4
H 30048 -0.0376 13112 073200 0.0136 03104 12208
L4 0.164 0255 0239 0.517 0.103 0452 838D

! F 0.667 0.039 0629 0243 0018 -0.056  ©252
iyr r -0.063 0478 0298 0.457 0.160 0184  -BITR

PCV% 17.42 11.83 4.69 7.06 119 . 487 330
GCV% 16.15 11.09 454 6.12 1151 442 309

*and ** Significant at 0.05 and 0.01 levels of probability, respectively
r = 0.666 for 7d.1 at 0.05 level and 0.798 at 0.01 level

Hence, the additive gene effects were the predominant type
and it played a major role in the inheritance of these characters
These results agree with those of Gumber, et al(1983), EL-Okkia et
al.(1989) Basu et al (1995) and Khedr (2002).

The direction of dominance as indicated by (F) value and the
correlation coefficient (r) between sums and differences table 5 were
insignificant for all characters. Insignificant F and (r) walues
indicated that dominant genes were umbidirection among the
parental genotypes. F value was positive for lint cotton yield/plant,
boll weight, lint percentage and 2.5% span length resulting from the
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increase of dominance alleles that more frequent for the first parent
than the dominance reducers in the other parent. On the other hand,
direction of dominance were negative for Pressley index and
Micronaire reading, because the dominance reducers of alleles were
more than the frequency for only two characters among the parental

genotypes. Similar results were obtained by Jagtap and Kolhe (1986)
and EL. Mansy (2005).

Phenotypic and genotypic coefficients of variation (PCV%
and GCV%) in Table 5 were moderate for lint yield/ plant, boll
weight and Micronaire reading, indicating that the magnitude of the
genetic variability which persisted in these materials was sufficient
for proving rather substantial amounts of improvement through the
selection of superior hybrid. Also the data indicate slight

discrepancy between PCV% and GCV% for all the studled
characters.

The phenotypic (Rp) ,genotypic (Rg); additive (Ra) dominance
- (Rd), epistasis (Ri) and environmental (Re) correlation coefficients
" between studied traits are presented in Table 6.The phenotypic and
genotypic correlation between lint yield /plant and boll weight, lint
percentage, seed index, Micronaire reading and fiber length were
positive and significant indicating that these characters were th= |
most effective yield-contributing variables. Significantly posntne
additive correlation between lint yield /plant and Micronaire readi.,,
was obtained. These results indicate that selection for high lint yield
gave corse fibers. The results provide evidence for positive and

significant correlation between epistasis gene effects controlling lint
" yield /plant and boll weight and each of Micronaire reading and
Pressiey index. Rd was significant and positive between lint yield

and fiber length. Khedr (2002) detected positive epistasis correlation
between lint yield/plant and boll weight. '

Rp and Rg were significant and posmve between boll wexght and
each of lint percentage, seed index and Micronaire reading. Rp and
Rg showed positive and significant between lint percentage and each
of seed index and Micronaire reading. Rp, Rg and Re were positive
and significant between seed index and Micronaire reading. Fiber
quality showed positive and significant associations with theirs.
Therefore, Rp, Rd, Ri, Rp and Rg values reported herein provide
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new information that may be used for cotton breeders attempting to

maximize breeding efforts for the above characters.

Table 6: Estimates of phenotypic (Rp), genotypic (Rg), additive
(Ra), dominance (Rd), epistasis (Ri.) and environmental (Re)
correlation coefficients among seven characters of 27 hybnd

_populations
5%
Boll Secd . =
* Correlation weight Lint % index Microl_mlre Pressley P
@® reading index length
® o
Lint cotton yleld
Rp .81+ 0.75%* 0.70** 0.82** . 033 035+
Rg 0.90** 0.084*+ 0.79%* 0.90%* 0.39* 038+
Ra 0.58 0.44 0.52 0,71+ -0.55 -0I7
Rd 019 0.03 -0.27 -0.05 - 0.002 073~
Ri 0.71* 0.61 032 G.11 -0.18 -0312
Re 0.15 -0.02 0.32* 0.18 6.004 036
Boll weight )
Rp 0.63%* 0.73*» 0.75%+ 0.20 2
Rg 0.67** 0.88** 0.85** 0.23 032
Ra 0.33 0.63 0.55 -0.62 -032
Rd -0.44 0.52 0.42 037 u13
Ri .65 -0.21 0.28 0.02 -25
Re 0.26 6.06 -0.11 0.06 912
Liint percentage )
Rp 0.44* 0.67*+ 033 136
Rg 0.54*= 0.73*+ 0.37 a4~
Ra 0.18 0.46 -0.28 0
Rd -0.60 -0.27 0.48 -3
Ri -0.35 0.05 0.06 206
Re -0.13 -0.13 -0.02 ~0004
Seed index
Rp 0.68*+ 0.36 015
Re 0.73%+ 0.43+ 0%
Ra 0.24 - 033 -ILSB
Rd 0.61 -0.30 - {139
Ri 0.38 0.10 L/ B
Re 0.45% 0.67 404
Micronaire
reading
Rp 047 (ETen
Rg 0.52+* L
Ra -0.30 1144
Rd -0.10 -4
Ri 0.72* -01%
Re 0.35 ux
Pressley index
Rp UGR="
Rg UTFE*n
Ra ns0
Rd L35
Ri -ALMm
Re U 2>

*and ** significant at 0.05 and 0.01 levels of probability, respectively




J. Agric. Res. Tanta Univ.,' 32 (1) 2006 3

REFERENCES

i~asu, AK,; P. Singh and S.S. Narayanan (1995). Progress of
breeding barbadense cotton in India. J. Ind. Soc. Cott.
Improve., 18: 95-102.

El-Akheder, A.A.A. (2001). Evaluation of some cotton crosses for
earliness and economical traits. Ph.D. Thesis, Fac.
Agric., Kafr El-Sheikh Tanta Univ., Egypt.

El-Lawendey, MM.A. (2003). Effect of some selection procedures
on lint yield and seed characters improvement in cotton.
Ph.D. Thesis, Fac. Agric., Moshtohor, Zagazig Univ,,

- Egypt.

Ei-Mansy, Y.M.E (2005). Using genetic components for predicting
new recombinations in some cotton crosses Ph.D.
Thesis, Fac. Agric., Mansoura, Univ., Egypt.

El-Okkia, AFH., HA ElHarony and M.O. Ismail (1989).
Heterosis, inbreeding depression, gene action and
heritability estimates in an Egyptian cotton cross
(Gossypium barbadense L.). Com. Sci. Dev. Res., Vol.
28..

Garge, HR.; T.H. Singh and G.S. Chahal (1987). Genetical ana]y51s
through triple-test cross in the F, population of Upland
Cotton. Indian. J. of Agric. Sci. 57(10). 701-704.

Gumber, RK.; G.S. Chahal and T.H. Singh (1983). Genetical
analysis of an intermating population in Upland cotton
(Gossypium hirsutum L.). Cotton et-Fibers. Tropicales.
38(4): 329-333.

Jagtap, DR and AK. Kolhe (1986) Genetic components of
variation in Upland Cotton (Gossypium hirsutum L.) J.
IndianSoc. C otton Improve. 11(1): 8-11.

Jinks, J.L. and J.M. Perkins (1970). A general method for detection
of additive, dominance and epistatic components of
variation 111-F; and backcross populations. Heredity,
25:419-429, -

Jinks, J.L.; JM. Perkisn and E.L. Breese (1969). A general method
of detecting additive, dominance and epistasis variation

for metrical traits: II. Application to inbred lines.
Heredity, 24: 45-57.



- 74 El-Akhedar, A.A.A. & M.M. El-Lawendey

Kearsey, M.J. and J.L. Jinks (1968). A general method of detecting
additive, dominance and epistasis variation for a material
trait. I. Theory. Heredity, 23, 403-409,

Kearsey, M.J. and Sturely,SL. (1984} A model for the
incorporation of epistasis into a computer simulation for
three experimental designs. Heredity, London, 52: 373-
82.

Khedr, A.H. (2002). Genetical studies on cotton. Ph.D. Thesis, Fac.
Agric., Zagazig Univ., Egypt.

OhEN 8 DN an ol ) oAty Ak cilbiall 33
‘__5_\_'1_,)\_“ et lana dene a3l _3-" P:-‘L’-“ e Jile
Lty 0 Cosadl 38 ja— Ghill & gny sgaa

4.0 Lll\ia.aﬂu.'n:_.di.ﬁl_)}“ G\ 11 Frl| PRty ('5_‘_‘ LZENL (KN R P
Onell (SN xa H Caagll e 4236 lalll M55 S 5 ¥R B
Ao 3 o Ve 3 a io'é_}_g_:s)ph\ﬂc.a(yéﬁ_)lSXA'iﬁ_}P)
(A e spae o lawe T 33m c AT 33 a c AMA S 5 0
@1#1%\5@&&3%%)93@“1&;@&1&3%&3
éﬂ_}\.&mg&pl_)_}“&_,:._d‘%ug\'i'Oe-m_,pklﬂ_)_)s.akii)\__i&u
—1 A clial) e S Aul o
(é):})tlﬂ.}i/_):.aﬂ‘&l:ﬂ‘d}m‘—\
(el ) 5o s Y
%(J&Am‘:\.:m)c_d!.‘;ndm—'\"
.(fal_).;)s_):\.!]‘d.ola.a—i
- sl el —o
et oles =1
(e ) % Y0 aic Al Jla -y

—t o LS e Juaniall @il Qail (e
dpag pae ( Bsil ) S AWy Jelilh sl 5o ¢l -
e Je il 45 3a0 aie laiy dugyidl Gl el Jo 4,468 2
3l X Chume ¢ Chpime X Chuae ) 4-SUgSe ) Y



J. Agric. Res. Tanta Univ., 32 (1) 2006 75

4 yina Chnaall X Cigeadt 3l jedal ( golima X (galia
A Gl 3580 O geaa gy Law Dl Ly 5 Jalaa 5 35500 55
 Angyaall Cotiaall aliea By 5 Lala 150

JS W5 b Ll 10 Cipcadt il Jad i,k 5 g X
LAY 3k Jlariud ) main g Las Loy yuall i ual
. Clloll p3a (pueat] Al

300 Jelaal 4 gina 5aluall Axad I ol m 51 o 006 & yel) -V
@m)ﬁq\ﬁlghﬁﬁmhﬁ%’fommm,)nj
ofital o) ARTYY a8 il S oppeadlly 5

T g yadl Cliaall JS3 A 5o 3aka 3 9o g 3ol Ax 3 & el —¢

Loa A g jaall Clicall 3y 5ina 35y pae 33l Wladl o, Bl -0
- e o aall il 550 e Jy

el il U pemne (yn O Al il (L5 4 m g -1

oy Saadl 30 58





