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' ABSTRACT

Field work smd experients weve comdacted ot Mallawy Agricultural
Experiment Stition during 2003-2006 scusens. In 2003 sixly typicel plants were selected
Jrom a breeding nursery of Giza 83 varicty, s furnished sixty progenics in 2004. From
the latter, the Bnes in 2005 were descended. Fove cliie Enes were selected snd massed to
Jorm the nucieolus (Brecder’s seed) in 2006 somwn. The resalts obéaimed here indicated
that pure line method pedigree selection for remewing: Giva 83 brecder’s seed conld mean
thet an aitempy bhave been mude i prevest gemetic loss snd not necessarily imply a
gewetic gain. The selection techuigne for producing breeder’s seed of Gita 83 cultivar
was valid and proved to be cffective in holding the varicly true to lype with sight
improvement in picld snd its compenest vwariabies.

Key words: Maintensnce, Nucicolns (Breeder seel), Giza 83 wariety, Gossypium
barbadens L., Cotion,
INTRODUCTION

Supplying planting sced to farmers imvolves three separate activities:
varietal development, seed multiplication, and varictal maintenance, Lewis
(1970). '

Maintenance of Egyptian cotton Gossypium barbadens L., varietics -
plays a major role in the breeding program with the fact that high quality is
the principle merit of the Egyptian cotton will deteriorate unless an effort is
made to maintain it. In Egypt, afier cotton variety is developed by the
breeders (Cot. Breed. Res. Sec_, CR.L), it undergoes a scientific system for
its propagation. The scheme is based on puwre line method. Pedigree
selection is used for renewing and prodecing the breeder seed of the cotton
cultivars in commercial use (Cot. Maimt. Res. Sec., CR.L). the research
scheme of such maintenance programs, gencrally includes :

1- Breeding plot.

2- Progeny increase lincs (mcreases A).

3- Progeny increase blocks (increases B).
4 Yield trial B.

5- Breeder’s seed (Nucleolus, in Egypt sexm).

The main objective of the present stady was to follow the procedures
for renewing of new breeder sced to maintaim the long staple cotton cultivar
Giza 83, the commercial cotton varicty a Middle Egypt region, which 1s
characterized by high yield ability, high geming out turn of more than 120
pounds and early mat-wity with stapic keagth of about 31 mm.

Maintenance of the Egyptian cotton varictics have been reported by



many workers, Ware (1959} in his report on Egyptian cotton, discussed the
maintenance of established varieties in Egypt. He recommended annual
releases of fresh seed instead of every three or four years needed by purity
chequer method. Turner (1963) reported another method of the pedigree
system, where the variety Acala 4-42 was maintained by blending seed of
several component strains. Walker (1964) and Riggs (1967) described a
model bulk system designed to stabilize a variety. They concluded that this
system could be considered as a good maintenance procedure for a variety
already released. Al-Didi (1974) stated that it was advantageous to mix the
seed of chosen progenies, whereas, the component progenies of seed
mixwre may respond differently to environmental variation. He added that
if genotype x environment effects were significant, mixtures of seed might
show less fluctuation in yield and quality than individual progenies.

The present method of maintaining Egyptian cotton varieties is a
pedigree method based on mixing progenies of several plants instead of
progeny increase of one selected plant.

MATERIALS AND METHODS

The system used by the Cotton Maintenance Section, Cotton
Research Institute, to maintain the Egyptian cotton varieties was described
by Al-Didi (1974) and Abd El-Al (1976).

The base population used in the present study was 60 elite plants
selected through the visual field evaluation and further screening at the
laboratory determinations for both agronomic and fiber properties from the
pure line method-pedigree selection for renewing the breeder’s stock seed of
Giza 83 cultivar, at Mallawy Agric. Exp. Res. Station in 2002 season.

In 2003 season, the selfed seeds of the 60 selected elite plants of
Giza 83 variety were grown at Mallawy Farm, Minia Governorate, in the
“Breeding plot” forming a family in four ridges (7.5 m long and 65 cm
apart), one row was left without planting between each two consecutive
cultivated rows to facilitate plant screening and selfing. Each ridge
contained 10 single plants spaced 75 cm apart. The open-pollinated seeds of
the same 60 selected elite plants were grown in adjacent rows, representing
the 60 bulked families. At flowering stage, artificial self-pollination was
practiced for all individual plants of the breeding plot.

The best families, which meet the standards of the breeder on the
basis of vegetative growth and earliness, were selected in the field. At
harvest, each individual plant in the breeding plot was picked separately.
Data were recorded on a single plant basis as well a< plot mean basis though
field evaluation and laboratory testing for determinations of:

1 - Seed cotton yield per feddan (S.C.Y. /fed.) estimated as the weight of
seed cotton yield in kentar per feddan.
2- Lint yield per feddan (L.Y ./fed.) estimated as the weight of llnt yield in
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knnrperfeddan

3- Bollwcngu(BW)theavmgebollwelghtmgmnsofzisoundboll
picked at random from each plot.

4 - Lt percentage (L. %)asﬂlewelgluoflmtobmmedﬁunaseedcouon
sampic:

Weight of lint in the sample

L%= : X100
Weight of seed cotton in the sampie '
5- Lllnﬂcx(Ll)ﬂlcwelghtoflunprodwedbywOseukmgrams
Lint percentage X seed index
100 - Lint percentage

6- Seedmd:x(Sl)thewelghtoflOOwedsmgrams.

7 - Mahwrity in percent.

SFbu'lﬂlgdl(Sl)ﬂlelalgﬂlpammeterszs%spanlcngﬂ\was
measured by the fibrograph.

9 - Uniformation (Uni.). 10- Hair weight (H.W.)
11- Fiber fineness (F.F.) was carried out using micronaire reading. -
12- Elongation 13- Strength G. tex.

14- Reflectance (RD) 15- Yellowness (+b)

16- Yamn strength (Y._St) is the product of lea strength in pounds x yam
strength (60°s carded) least yarn count the 60 brand tester.

ln2004mmﬂleaelfedwdsof605elecwdtypeplantsﬁ'omthe
first maintcnance cycle of 2003 were grown in plant rows conveniently
named increase lines A, as well as, open-pollinated seeds of the 60 same
type plants were grown in adjacent progeny rows to be increased for use in
yicld trail in the next year. According to the phenotypic superiority,
agronomic and fiber properties for the 60 progenies, 17 better progenies
were saved, and from these descended the 17 families in the 3™ year.

In 2005 scason, the selfed seeds of 17 sclected families from
increase A were grown in increase B plots. A yicld trail comprising the 17
sclected lines (natural seeds) and three strains of Giza 33 namely, G.
83/2002, G. 83/2003 and G. 83/2004 as controls were conducted at Mallawy
Farm. The trail was based on randomized complete blocks design with four
replications. The families were measured for yield, agronomic and fiber
popems,wcadmg,Stypefamﬂmmedbythmmmsumentswere

lnMwon,ﬂnpmeselfedmdsoftheStypeselecwdfam:lm
were massed to form the new nucleolus (Breeder’s seed) of Giza R3 variety.
The massed sceds were cultivated in about 6 feddans at the same area of the
propagated fields of Giza 83 varicety.
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RESULTS AND DISCUSSION

Means of agronomic and fiber properties for the 60 bulked families
of Giza 83 variety in 2003 season ar¢ shown in Table (1). It was cleared
that no substantial differences for all studied traits were found showing low
coefficients of variability in magnitude for the studied traits except for boll
weight. The finding might due to environmental factors as temperature,
insects, soil etc. on such trait. These results were in agreement with those
obtained by Abo-Arab et al (1995) and El-Disouqi (2001) for boll weight
and yarn strength. - B ' '

Table 1. Means of sgronomic characters and fiber properties of the 60 Giza 83
famiiies in 2003 season
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Results in Table (2) showed no differences in agronomic and quality traits
between the selected 60 increase A families and the controls while
micronaire value and strength G. tex exhibited by selection had better values
than the controls. Coefficients of variability decreased for the most studied
traits after selection indicating more uniformity beside improvement.

Table (3) showed that means of yield, yield components and fiber
properties for the 17 selected families (increase B) compared with the three
lasted strains (G. 83/2004, G. 83/2003 and G. 83/2002) of Giza 83. The
results - showed no “significant - differences between the families and
comparisons for most studied traits except for boll weight and seed index.
Which results could be due to environment affected such traits. These
results are in agreement with those obtained by Abd El-Al (1976), Younis et

al (1993), Lasheen and Abbas (2003), Absel-Zaher (2004) and Nagib er o/
(2006). :

Regarding the results of the yield trial, 5 increased B progenies out
of 17 ones were selected according to their superiority in growth and
flowering behaviowr, yield and agronomic characters, fiber and spinning
properties as well as seed quality. Pure seeds of these best 3 progenis, as the
last step in such maintaining program, were massed to produce a new
nucleolus (breeder seed) named G. 83/2006, data of which are presented in
Table (4). Data proved that selection was effective in holding the cultivar
true to type.

Being then the breeder seeds they are further increased to produce
the foundation seed as a new cultivar strain (wave) carrying the number of
same year which they were propagated in.

Table (5) shows the means of yield, vield components and fiber
properties for the seven successive G. 83 nuclei in 2006 season. The data

. show no significant differences between the nuclei for all traits. However,

the recent nucieolus (G. 83/2006) gave the highest mean of seed cotton yield
and lint cotton yield. These results provide a good evidence that the pure
seed stock released by the cotton breeder could be maintained pure as long
as the stocks were controlled and exclusively remained in the hands of the
breeder. On the other hand, deterioration might occur in cotton belt in
general use through contamination and variety mixing by mechanical
mixing of seeds or out crossing with inferior foreign cultivars or off —types
which could result in a genetic change of the variety. These results are in
agreement with those obtained by Abdel —Al (1976), Younis et al (1993),
Abo —Arab et al (1995), El —Disouqi (2001), Lasheen and Abbas (2003),
Abdel —Zaher (2004) and Nagib et al (2006). .
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Table 2. Means of agromomic characters and fiber propertics of the 60
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Table 3. Mean yleld, yleld components and fiber properties for the 17 sclected increases B familles in 2005 growing season.
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Yicld and yield components Fiber properiles
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Table 4. Mean of studied characters for 5 types selected increases B families in 2005 growing season which are massed to
form the new nucleclus (Breeder seed) of Giza 83 in 2006 season.

. Yield and yielkl components Fiber propertlu
Selected LP- Lint wll-li.t rel_imt l:lln :: | Matusiey SP“M Usibr | Hair | Micro- | Eloag- [Streagen R:"' Yo {strengen
Viekt KIF [Vietd K/p{ T oS0k | Persent | Index % LS ion | Weight | maire | atien | Gutex | ™™ | waess | 04
Tamilies a @[ @ | ® % 4 i % | carded
142008 | 8.00 (1038 24 [ 412 [ 68 | 9.7 2 307 | 856 [ 143 | 36| 88 | 396 | 665 | 108 | 2265
soma1) 946 11252 | 22 {420 | 62 | 86 | 85 | 308 | 838 | 141 |36 | 69 | 380 | 671 | 109 | 200
n0ss | 1082 [ 1408 | 24 | €24 | 69 | 94 91 300 | 863 1,148 [ 38| 78 | 3985 | 670 | 108 | 2200
sw1003-1 | 948 (1208 26 | 407 [ 69 | 100 [ 38 30.0_ | 848 | 139 |37 | 78 | 372 | 688 | 119 | 2100
sorze03s | 932 (1195 26 | 407 | 67 | 97 90 300 | 883 °{ 137 [ 3s | 78 | 381 | 662 | 118 | 2130
x'dr: 940 |1220{ .25 | 414 67 [ 95 | 90 | 303 | 882 | 12 |37 | 79 |39 en1 | 13 |24
X 988 {1224 25 |07} 68 | 99 | @ 300 | 855 | 142 [36 | 78 | 343 | 600 | 108 | 19%
| |
K= Kwr = 8.C.Y. = 1§75 g

Lint of the Kentar = §0.0 by ,
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Table 5. Mean yleld, yleld components and flber properties for the seven successive Giza 83 nuclei in 2006 season.

Yield and yietd components Fiber properties
Seed Bolt Maturi Unifer ' yors
Selected Cetton Lint Weig Lint Seed Span i Halr Eleng- Stre- | Refle- Yelto- stren-
‘ vie. | YoM o | Pement | Indes § oty ) Length | e | Weight | asire | ation | B | SO e | WP
Pasilites KF 0 | @ | % | 28w ™ | G | w o'
KF ® %

— carded
G.8372000 | 9.82 | 11.82 | 2.8 | 394 | 10.5 | 88 | 31.0 | 853 | 132 | 34 | 7.7 | 408 | 67.1 | 11.4 | 2320
G201 [ 10051 1169 | 27 [ 389 [ 96 | o1 [ 307 [ 845 ] 140 [ 38 | 83 [ 354 [ 700 [ 104 ] 1990
G.83/2002 | 10,00 | 1143 | 2.7 | 385 | 10.1 [ 91 | 300 | 843 | 147 | 39 | 7.9 | 342 | 686 | 10.4 | 1980
G. 832003 | 912 1137 | 2.8 41.1 10.1 7] 30.4 | 847 142 37 | 94 | M5 | 685 | 108 | 2140
G, 832004 |- 927 11.31 1.8 399 9.6 90 308 | 854 139 36 79 1 MY | 618 106 { 2115
G.832008 | 996 | 1131 | 26 | 392 | 100 | 9 | 308 | 843 | 147 | 39 | 95 | 374 | 680 | 113 | 2140
G.B3/2006 | 10.97 | 1308 | 27 | 397 [ 10.0 | 88 | 32.0 | 886 | 145 | 33 | 82 | 387 | 678 | 108 [ 2130
Ftwt | NS | NS | N6 | NS | NS
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