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ABSTRACT

This experiment was conducted at the Experimental Farm, Sakha Agricultural
Research Station during the successive growing seasons of 1998, 1999 and 2000.
Two extra long strains namely (Giza 84 X F. 108) and [Giza 45 X (Giza 45 X Giza
84)). The genetical parameters of some economic characters were computed. The
potence ratio estimates indicated over dominance for seed cotton and lint yield per
plant, boll weight, seed index and node number of the first fruiting branch. While, lint
percent, lint index and days to first flower showed partial potence ratios.

Highly significant positive heterotic effect relative to mid-parent and better-
parent was computed for seed cotton yield and lint yield while significant negative
heterotic effect relative mid-parent and better-parent was computed for lint percentage
and lint index.

The inbreeding depression effect was highly significant for seed cotton yield,
lint yield, and significant negative for lint percentage and lint index.

Highly significant values of additive and dominance were found for seed and
lint cotton yield with greater magnitude for dominance than additive effect. Highly
significant positive value of the epistatic effect (additive X additive} was found for seed
cofton yield and lint yield per plant. A significant negative value of epistatic effect
(additive X dominance) was found for seed cotton yield. Meanwhile, highly significant
negative values of epistatic effect (dominance X dominance) was showed for seed
cotton yield and lint yield. Moderate hertablities was calculated for seed cotton yield
and lint yieid. Low values of hertablities for other traits.

INTRODUCTION

The goal of plant breeders is to increase yielding capacity of cultivated
crops. The knowledge of gene action and gene interaction involved in the
inheritance of quantitative characters help the plant breeders in their
evaluation of various selection and breeding procedures. Several studies
were employed to a certain heterosis, inbreeding depression and type of
gene action in cotton and their implication in cotton breeding programs.

Different results were obtained by El-Gohary et al. (1981), El-Helw
(1981 and 2002), Saliame et af. {1985), Al-Enani (1986), Al-Hashash (1987),
Ismail (1288), Abo Arabe ef al. (1994) and Abdel-Gelil (2001).

The present study was planned to determine the type of gene action
and to compute some genetic estimates in the extra-long cotton cross.

MATERIALS AND METHODS

A cross between the two lines (G. 84 X F. 108) (P,) and [G. 45 X (G. 45
X G. 84)] P; had been carried out in 1998 season.
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In 1999 season, the hybrid seeds were grown and the F, plants were
back crossed to both parents to produce BC,, and BCyp. Also, the parents
were recrossed to obtain more hybrid seeds and the F, plants were seifed to
prodtce F; seeds.

In 2000 season, the six populations, i.e. the two parents (P, and Py),
Fi, the two back crosses (BC,, and BC,;,) and F, were planted in a complete
randomized biock design with four replications, at Sakha Experimental
Station. Each replicate block included two rows for each of the two parents
and F, generation, four rows for BC,, and BC,, and ten rows of theF;
generation. Plants were grown in rows 7.5 meter long and 60 cm wide. Each
row had ten hills 75 ecm apart. After 40 days all hills were thinned to single
plant per hill. All the agricultural practices were done as recommended.

Eight characters were studied, i.e..

1. Seed cotton yield (S.C.Y.) per plant in grams.

2. Lint cotton yield (L.C.Y.) per plant in gram.

3. Lint percentage (L%) as the amount of lint of seed cotton

expressed in percentage.

4. Boll weight (B.W.) as the average weight {in grams) of five sound

opened boils. Picked at random for each plant.

5. Seed index (S.1.); weight in grams of 100 seeds taken at random

from each plant.

6. Lint index (L.1); the weight of lint produced by 100 seeds in grams,

it was calculated according to the following formula:
Lint index= lint percentage X seed index / (100 — lint percentage).

7. Days to the first flower; days from sowing to the appearance of the

first flower.

8. Node number (N.N.} of the first fruiting branch,

Statistical procedures:
1. Potence ratio (P) was calculated from the formula given by Smith
(1952}):
p= F, — MP
¥ (P2- Py)
2. Heterosis was determined as percent of the deviation of F, hybrid
versus its mid-parent (M.P) or versus better parent (B.P) values as

follows:

. . _ F, — MP
Heterosis from the mid-parent = MP X100

. _ F, - BP
Heterosis from the better-parent = BP X100

Inbreeding depression was calculated from comparison held between F,
and F, generations as follows:
Inbreeding depression = —FJ;—Fg— X100
1
Standard errors of difference for heterosis and inbreeding depression
were calculated and t-test were then used to determine significant differences
from zero.
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3. Genetic components:
The statistical method using generation means was applied according to
Gambie (1962) as follows:
Additive effect {2)= BCy3 — BCp
Dominance effect {d)=-%2 P, - %P+ F, -4 F;+ 2 BCy; + 2 BCyy
Additive X Additive type of epistasis (aa)=<4 F,; + 2BC, + 2 BCyp
Additive X Dominance type of epistasis (ad)=-%2 P, +¥2 P+ BCy, - BCyp
Dominance X Dominance type of epistasis (dd)=P, + P+ 2F, +4F,-4
BCi, -4 BCyy
The significance of the previous values were calculated by t-test as:
+ t = effect / ? variance of effect

4, Heritablity:
2F, -
Heritablity in broad sense= 2P -VE X100

VF,

Where VE = *? VP,. VP,. VF,

VE the environmental variance.

Heritablity in a narrow sense= [2VF,—(VBC,+VBCy,)] / VF2 X 100

Mather (1949).

5. Expected genetic advance: -

The predicted genetic advance from selection was calculated according
to Allard (1960) as follows:

GS=KXSAXh?

Where:

K = The selection differential which equals 2.06 upon selecting the
highest 5% of the population.

SA = Phenotypic standard deviation of F.

H? = Heritablity in narrow sense.

G% = ——22_— X100
2 mean
RESULTS AND DISCUSSION

Table (1) showed significant differences between the means of the two
parents for seed cotton yield, lintyield, lint percentage and days to the first
flower. The differences between means of the two parents were insignificant
for boll weight, seed index and nod number of the first fruiting branches.
Morecver, F,, F;. BC,; and BC,; showed the highest mean performance for
seed cotton vyield and lint cotton yield. These results may be attributed to the
first parent (G. 84 X F. 108), which easily transmitted its performance into off
spring. Hence, this variety could be utilized for improvement of these
characters. Regarding for day to the first flower, the off spring generation
except the BC,,; showed lowest number for days to first flower. This result
may be attributed to the line of (G. 84 X F. 108). So this line could te utilized
for improvement of earfiness trait.

The data of potence ratio, heterosis, inbreeding depression, heritablity
and genetic advance of the cross are given in Table (2).
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Table 1: Means of P,, P,, Fy, F3, BC,, and BC,;, of some economic traits
in the cross (G. 84 X F. 108))([6 45 X {G. 45 X G. 84}].

Characters Py Fy Fa BCi. BCis
R 155.26 91 i3 18200 | 126.32 16757 | 159.66
Seed cotian yield / plant £3.80 +5.49 £7.91 +4.18 +509 | 654
: ) 39.54 27.91 47.02 35.72 44.63 4151
Lint cofton yield / plant £116 £1.58 £2.33 £117 1146 | £165
) 2521 29.58 35 61 3732 25 46 27.40
, )
Lint percentage £0.25 +037 | +030 +0.18 +027 | 023
) 329 237 237 234 236 2.26
Boll weight £0.03 £0.04 £0.04 £0.02 £0.03 +0.03
: 542 9.34 9.48 962 395 934
Seed index £008 | $011 $008 | 2005 +007 | $008
— 3.24 3.89 3.41 3.59 345 3.58
Lintindex £0.05 +0.06 £0.05 +0.03 £0.05 +0.04
79.50 81.76 79,60 78.96 79.04 31.09
[Days [0 the frst lower £033 | 032 | s030 | s018 | to28 | =026
Node number of the first 7.54 7.88 7.561 7.39 7.51 777
fruiting branch +0.09 011 £0.11 t0.06 £ 008 +0.09

Table 2: Estimates of potence ratio, heterosis, inbreeding depression, heritablity
and genetic advance for some economic characters in the cross (G.
84 X F. 108) X [G. 45 X (G. 45 X G. B4)].

Potence Heterosis % Inbreeding Herltablify% Genetic advance
Characters raic [ WP [ B~ | depression [ BS | NS [vVaue| %

[Seed cotton vield/plant 1.84 47.74** 117.23*" 28.95™ 4239 i 2053 | 438 3,38
Lint cotton yield /plant 2.29 39.40" ] 18.92" 24.03* 39.86 [ 36.12 | 2.82 7.88
Lint percentage -0.8 -6.60" {-13.38* -5.71" 18.72 | 16.62 | 052 1.91
Boll weight 1.08 1.93 0.13 1.43 2270 | 13.45 | 0.14 6.06
Seed index 2.42 0.96 0.64 -1.50 10.47 | 3.23 0.05 0.54
Lint index -0.47 -4.24* }-12.28* -5.11* 14,83 | 827 0.10 2.88
Days to the first lower -0.83 117 -0.24 0.93 16.37 | 4.00 1.23 1,55
Node number of the first

fruiting branch 1.17 -2.50 -0.37 1.70 1825 | 9.49 015 2.1

** Significant at level 1%
* Significant at level 5%

+ Mid-parent
++ Better-parent

Table 3: Estimates of Mather's scales (A, B, C), gene effect and type of epistasis
for some economic characters in the cross (G. 84 X F. 108) X [G. 45 X

_{G. 45 X G. 84})] of extra long staple cotton.

Mather's scales Gene effect | Type of
Characters A B C a d aa ad dd :Epistasis
212 | 46.14 | -03.20 ) 7.81+ | 195.47" [137.16~ |24 1318101,
Seed cotton yleld /plant .o o | 4 547 | 2357 |£1.23| £364 | 2330 s1.43 ] 2 56p [PUPlication
250 | 8.09 |-18.61 [ 303" | 42.50 [20.20™|-2.80" |-39.79" |
Lint cotton yleld /ptant | "1 14129 [ 2193 {2064 ] £192 |+1.78]+075 | &3 20 [ouPlication
011 | 424 | 331 | 193+| -535™ |-367| 024 |3827 [
Lint percentage 20461048 |+072|2024| 2073 | 2068|2029 |12 [Puplicaton
Bl welght 006 | 022 | 004 | 011 | -0.06 | -04% | 015 | 0.26 -
9 +017 12017 [ £026|2009| t026 |+024]|2033)1043
Seed index 100 | 012 | 076 | 061~ ] 004 | 011 | 056+ -0.98 i
£024 [ 2028{+0%8|2014| £013 |:037 20162087
ot index 033 | 014 | 041 | -013 | ©044 | 028 | 013 | 0.18 -
£021[£0.21{+030[+011 ] £033 |+031]2013]s057
111 | 073 | 380 [205| 350~ | 443" |-081 405" .
Paystothe firstfiower |, 51 ]+048|2072)+025] £073 | 2068 |£030] s 1,22 [PUPication
ode number of the 003 | 015 | -0.88 | 0.26 | 0.83 | 112 | 6.08 | 1.5 -
irst fruiting branch +0271£028 )| +0421+0140( 2090 {+069|+017[(+070

** Significant at level 1%
* Significant at level 5%
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The results cleared the presence of over dominance for seed cotton
yield, lint yield, boll weight, seed index and node number of the first fruiting
branch. The other characters were partial dominance. These results were in
agreement with those obtained by Al-Hashash, 1987 and Abdel-Gelil, 2001
and El-Helew, 2002. Different results were obtained by Sallam et al., 1985.

Table (2) showed significant positive heterotic effect versus mid parent
and better parent for seed and lint cotton yield, while lint percentage and lint
index gave significant negative mid-parent heterosis, These resuits were in
harmony with those obtained by El-Kilany and Mazar (1985), Ismail et al.
(1988) and Ahd EI-Gelil (2001). The traits of boll weight, node number and
seed index showed insignificant heterotic effect. These resuits agreed with
those obtained by Ismait et af. (1988). Different results were obtained by Al-
Rawi and Kohel (1969), Sallam et al. {(1985), Al-Hashesh (1287).

Table (2) showed significant positive inbreeding depression for seed
and lint cotton yield suggested the accumulation of additive gene effect which
in turn increased the mean expression of these characters. Inbreeding
depression was negative for lint percent and lint index indicated that genes
were not completely segregated and mainly due to non fixable type. These
results were in harmony with those obtained by Gomaa and Shaheen (1995),
Abdel-Gelil (2001) and El-Helwe (2002). They found significant positive
inbreeding depression for seed cotton yield and seed index, white it was
significant negative for lint percentage. The other traits showed insignificant
inbreeding depression.

Concerning heritablity estimates in broad and narrow senses, Table
(2), showed relatively moderate values for seed cotton yield (42.35% and
29.58%), lint yield (39.86% and 36.12%), while relatively smaller and reliable
values for lint percentage (18.72% and 16.62%), boll weight (22.69% and
13.34%), seed index (10.47% and 3.2%]), lint index (14.93% and 8.26%),
days to the first flower (16.37% and 4.1%) and node number (18.24% and
8.41%). Different results were obtained by Sallam ef af. (1985), Al-Hashash
(1987), Ismail et al. (1988), Abo Arab et al.(1994), Abdel-Gelil (2001) and El-
Helw (2002).

The expected genetic advance from selecting five percentage of the
better performance of the F2 population ranged from 7.88% for lint cotton
yield to 0.54% for seed index.

These results indicated that the main part of genetic effect in the cross
(G. 84 X F. 108) X [G. 45 X G. 84)] is non additive. At the same time, the high
leveli of heterosis for seed cotton yield and lint and significant positive
inbreeding depression for these traits suggested that the major part of genetic
effect in this cross was non additive.

Testing for non-allelic interaction (A, B and C) together with the six
parameters model and type of epistasis were given in Tabie (3). The results
revealed the presence of the non-allelic interaction for all studied characters
in this cross. It was worthy to mention that at least one of the A, B and C test
was significant for the previous characters. These results may be taken an
evidence for the failure of simple genetic model to a certain genetic variation
for these characters in the corresponding cross. Therefore, the six
parameters model was applied in order to assess the genetic interaction
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types controlling the genetic variation. The genetic component was obtained
from partioning the variance of the population with regard to the type of gene
effects, Table (3) showed that additive gene effects (a) were significant for all
studied traits except for boll weight, lint index and node of the first flower,
while dominance (d) were significant for seed cotton yield, lint yield and days
to first flower. The results indicated that the dominance effects were greater
in magnitude than additive effects for seed and lint yieid. Among the epistatic
components (dominance X dominance) were greater in magnitude than
(additive X additive) and (additive X dominance), for seed cotton and lint yield
while epistatic component (dominance X dominance) were equal magnitude
with epistatic component (additive X additive) for days to first flower and lint
percentage. Seed index showed significant (ad) epistatic component. These
results were agreement with those obtained by Ismail et al. (1996) and E!-
Helw (2002). They found that {dominance X dominance) were significant for
seed cotton yield and lint yield and El-Helw (2002) found that dominance X
dominance (dd) were greater magnitude than additive X additive and additive
X dominance for seed cotton yield.

The types of epistasis for seed cotton yield, lint yield, lint percentage
and days to first flower were duplicate epistasis as revealed by differences in
singe of (d) and (dd) which exhibited significant epistasis. These results were
in harmony with that obtained by El-Disouqi ef al. {2000} and El-Helw (2002).
Breeding implication:

The differences between the parental lines for seed cotton yield and lint
yield were highly significant Table (1). This observation plus the relatively
high level of heterosis, the presence over dominance and significant
inbreeding depression verified by significant non additive dominance
component and little magnitude for additive component within this material for
improving these traits suggested that an effective breeding method for this
population would be leading toward the production of the hybrids rather than
varieties.
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