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Abstract

Giza 87 15 a new exira-long siaple varety of Egyptian cot-
ton. It nad heen ntroduced by the Cotton Breeding Research Section
through artsicial hybhridization betwesen the two parents Giza 45
and Giza 77 to combine their splendic econamic qualities.

Ciza 87 1s charactlerized with its extra-fine. extra-long and
very strong Tthers with 35.2 - 37.2 mm 2.5% span length, 17.2 -
19.0 mm 50% mean length, 3 4 -3.6 micrenair reading, 114 -128
millitex (310-8 g/cm} tor hair weight and 2615 -3050 (60s carded}
yarn sirength

Also the hint percentage about 31-33% and the seed index

about 9 gm.
This variely may be a suitable substitute of Giza 45 vanety
Moreover 1Lz resistant to fungal Fusarium wil.
INTRODUCTION

Far a long hme, the Cotton Research Inslitute made serious attempts lo
produce new varielies to replace the extra-‘ong Egyptian cultivars such as Mal-
aky, Amoun and Karnak (Al-Didi. 1972). Recently, *Giza 45" the oldest cultivar in
this category began lo be the towest in yield and linl percent with some de-

crease in its fiber quality.

Breeding new Egyptian cotton varielies passes through three stages (Fig. 1)
Haikal et a/(1996). The first stage (seed developmen! stage) startes by the hy-
bridization between two desired genotypes followed by seleclion between and
within families. This stage carried out in the progeny feld of the breeding pro-
gramme and contimie concomitantly with the next stage The next stage (evalua-
fton stage) starls. for each cross. at the tifth generation where, its superior
families tested in prekiminary yield trnal (A) and advarced yield trials (B). The
preliminary yield tral (A) carried out al one tocation {(Sakha). with the advanced
yield trials carried out al about seven lacatons over Nile Delta of Egypl. As a
result of the advarced vield tnals. the selected fam'ies. of the cross which
seems o be bett=' than the commercial varielies for at least three s€asons,
considered as mothor families for the new variety, then the selted seeds of their

plants raises to the third stage. The objectives of the third stage {production of
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breeder seeds) is to propagate the seeds and to achieve the maximum improve-
ment and homogeneity tc the new variety. This stage started by planting the
progeny rows of the mother families 1n isolated field. The isolated field starts
by _ feddan and increased annually. During this stage the breeder selects best
plants and divide it into two groups. The first group contains the supper planis
which will reproduce the progeny rows and its bulk for the next season. The other
group contains the remaining plants which will produce both salfed and open nu-
cleoli for the next season. The seeds of selected selfed nucleoli will produce a
nuclei and its open nucte! will evaluated in the yield tnal to select the best nu-
cleus. The seed of the selected nucleus will mix together to produce the breeder
seed.

The main objective of the cotton-breeding program undertaken by the Cot-
ton Breeding Research Section is to breed and release outstanding cultivars of
high productivity and fiber quality to be alternative to the extra-long cultivars
such as Giza 45. Such alternative variety ought to maintain super fiber prop-
erties and should excel the old one (Giza 45) in yield at the same time, the latest
of which were Giza 70, Giza 76 and Giza 77, (El-Moghazi et al.. 1981 and 1982).

In this investigation. the breeding and production of the new variety "Giza

87" wili be discussed.

MATERIALS AND METHODS

Breeding and production of the new variety "Giza 87" depended mainly upon
using hybridization through the pedigree method as mentioned by Hays et al
(1955}, Artificial hybridization between the two parental varielies; Giza 45 and
Giza 77, had been carried out in 1977 season at Giza Experimental Station. The
parental variety "Giza 77" is characterized by high extra-long fibers and high
yield whereas, "Giza 45" characterized by its extra-long and extra fine tibers.
The F, hybrid seeds were grown in the second season (1978) at Sakha Experi-
mental Statton. Beginning with the F; till the Fg generation. seleclion had been
held in both the field and laboratory. The selected families from the F. genera-
tion were evaluated through trials A and B at Sakha and at different six loca-
tions; Monofia, Sharkia, Dikahlia, Beharaa, Gharbia and Demeata governorates,
along lower Egyp! to select and evaluate the promising families which excelled
the extra-long commerciaf varieties Progenies of the promising maternal fam-
ilies in the F8 generation, which were selected from the breeding nursery, were
grown in an isolated field to maintain the selected strains of the new variety.
Comparisons among the new strains and the selected nucle: were included in a
yield trial.
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Fig. 1. The pathway for breeding new Egyptian cotton varieties.
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A randomized complete block design with six replications was used in each
experiment with five rows in each plct. The rows were four meters fong, 60 cm
apart and 20 cm between hitls. The hills were thinned to wo plants. The vield
was obtained from the three middle rows of the plot. In this experiments, the

following characters were considered:

1. Seed cotton yield (5.C Y., C/F}; estimated as the weight of seed cotton vield
in cantars per feddan.

2. Lint cotton yield (L.C.Y., C/F); estimaled as the weight of hint in cantars per
feddan.

3. Boll weight (B.W.}, obtained from the average weight in grams, of 50 sound-
opened bolls picked at random from the first and fifth rows of each plot.

4. Earliness index: expressed as percenl yield at first pick relfative to total
seed cotton.

5. Lint percent (L%) is the amount of lint in a seed cotton sample expressed in
percentage.

6. Micronaire reading: an indication of fineness and maturity.

7. Values of 2.5% and 50% span length in mm were measured by the digital fi-
brograph according to ASTM, D, 1447-63T.

8. Hair weight (H.W.} in terms of militex (10-8 g/cm}.

9. Yarn strength {Y.St.) is the product of "lea strength x yarn count” (60's card-

ed and 306 twist multiplier) measured by the Geood Brand Tester.

The lint cotton samples were tested for the technology characters in the
Cotton Research Laboratory of the Cotton Research Institute.

Analysis of variance for the randomized complete block design was cal-
culated using the appropriate method mentioned by Snedecor (1858) and Le-Clerg
af al. (19682).

RESULTS AND DISCUSSION
Breeding Methodology:

In 1977 season, hybridization had been carried between the two parents {G.
45 and G. 77) at Giza Agric Exp. Sta.. whereas the F. hybrid seed and later gen-
erations were ptanted from 1978 season at Sakha Exp. Sta. Selection through
pedigree methed had been applied starting from the F, generaticn up to the Fo
generation in the breeding nursery. Tha outcome resulls of preliminary trial A,
and ithe advanced trial B of crop evaluation at Sakha anda different locations of
lower Egypt, had proved that the five maternal families (FS 808:/88, Fa 809/886,
Fa 813/86, F, 816/ 86 and F_  842/88 Table 1) had almost excelied the controf
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cultivated varieties Mareover, all the selecied families starting from F3 genera-
ticn had been undergone iests against Fusarum oxysporum and F. vasinfectum at
the Cotton Disease Research Section. These families have proved their resistance

to wilt disease.

The descendant progeny of the five salected families of the cross G.77 x
G.45 from trial A were grown in trial B representing the maternal families in the
B8th generation to have more infermation about their productivity and fiber qual-
ity and to study the genotype-location interaction under different environments.
They were evaluated in five different locations in the Dc¢lta including one experi-

ment at El-Nataf in the experimental station of Sakha.

The combinert data of trials B in five 1ccalions for the economic characters
are presented in Table 1. Yield resuits showed that ail selected strains of the
cross surpassed significantly the control variety Giza 45 The mean value of seed
cotton yield over the five locations exceedad significantly Giza 45 parent of a
range of 1.26 to 2 35 C/F.

Moreover, the main lint cotton yield was in agreement with those of seed
cotton yield and surpassed Giza 45 by a range of 1.95 to 2.97 C/F. The results of
lint percent for lhe five families showed migher lint percent values compared
wilh Giza 45 variety except the family Fa 809/86 which was nearly the same,
however, the family FB 842/86 surpassed Giza 77 in lint percent.

There were no significant differences between the values of the five fam-
ilies and the olher commercial varieties n all examined characters except for
fineness and strength. which showed siight differences. All the families at sin-
gle locations were in agreement with the caombined data. Micronare values of the
five families were the same and very close to Giza 45 except family F, 842/86
which was slightly coarser than Giza 45. the families ¢’ the cross almos! tended

to be similar to the commercial variety Giza 45 in fiber quality.

Moreover the results of the yield and fiber proverties indicated that this
promising cross "which was named Giza 87" may rep'ace the extra-long staple
variety Giza 45.

in 1998 season, there were a number of 21 selccted nuclei of the variety
Giza 87, induced from the progeny of the maternal families FB 808/86, Fa 809/
86. FB 813/86, F:) 516/86 and FB 842/86. Those nucle' were tested in a trnial to
compare their yic <l with that of the previous found~tion seed of the varety
(Giza 87/97. Giza 37/96 and Giza 87/95;}. wnich were urculated by the variety’s
propagation in Sakha farm.



Table 1. Means of economic characteristics of the promising families of the cross Giza 77 x Giza 45 and commercial cultivars

involved in the combined analysis of trials "B" at five different locations in 1988 season.

c8l

Fiber properties
. . B.W. gram S.L S.L.
F LY CG/F|LC. % . W, .
amily or variety Parent SCYG/F|LCYC/F| L% (50 bolls) Mic HW 50% 5 59, Yarn sir
{millitex)
{mm) {(mm)
Fs; 808/86 F; 604/85 4.69b 4.48b 30.07 130 3.1 128 16.1 34.6 2825
Fg 809/88 F; 604/85 5.04a 4.77b | 29.35 128 3 125 15.8 34.4 2940
F, 813/86 F+ B13/85 4 80h 4 61b 29 886 127 2.9 122 15.8 345 2943
Fa B16/86 Fs 613/85 4.39b 4.91b 29.95 127 2.9 122 15.9 34 4 2871
Fg B842/86 F; 655/85 4.99a 5.70a 33.43 127 3.4 141 161 33.7 2793
Giza 45 G.28 x G.7 3.13c 2.95¢ 29.78 129 2.9 125 16.7 35 2804
Giza 77 G.70xG.68 5.40a 5.72a 33.17 129 3.4 145 16.9 34.7 2870
SE. 0.56 0.59
0.05 1.11 1.17
L5SD.
0.01 1.47 1.55
Interaction 1.81** [ 2.09"" 1.67*
Heribitability% 78.8 87.39 60.38

NOLLOD £8 VZID 40 KNOILYNTYAT
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Five nuclei (4/98, 10/98, 12/98, 13/98 and 15/98) were selected ac-
cording to their vegetative, spinning and fiber gualities characteristics in the
lint yield of the strains as shown in Table 2. The analysis of variance showed in-
significant differences indicating the homogeneity for the strains of Giza 87 va-
riety. The seeds of the five nuclei were mixed to form the foundation seed of the
variety (Giza 87/98).

In the previous season {1997), 50 planis were selected from the progeny
lines of the variety Giza 87 representing the desired characteristics of the va-
riety. Their selied seed were planted bulkiy in 1998 season forming 50-selfed
nucleoli/98 and their natural seeds were propagated as well. Fifteen nucleoli/98
were selected according to their vegelative spinning and fiber gqualities to form
nuclei for 1999. The natural propagation seeds of these nuciei/99 were tested
along with the previous foundation seeds of the variety {Giza 87/98, Giza 87/97,
Giza 87/96 and Giza 87/95 seed belt}, in a yield trial that was grown in the mid-
dle of the variety’'s propagation at Sakha farm in 1999 season.

The selection limits of the nucleoli/98 Table 2. forming nuclei/99 were:

1. S§pinning sfrength over 2630 units.

2. Fiber fineness (H.W.) ranged from 100 to 115 militex.

3. Staple length {50%) over 17.0mm and staple length (2.5%} not less than
34.0mm.

4. Limit percent (L%) no less than 30%.

On the other hand, 50 plants from the progeny lines were selected in 1997
to form the individual plants of the variety These selected plants showed ex-
cellent fiber qualitiecs 1o be used in forming the progeny lines in 1998 season.
Their selfed seeds were planted in wide space, while the natural seed had been
bulkity planted as the farmers do. However, the selected superior plants, in
1998, that form the progeny in 1999 were also 50 plants.

In 1999 season, there were a numbe- of 19 nuclei of the variety Giza 87
belonged to two maternal families; F8 813/86 and FB 816/86., while the progeny
of the families (Fa 808/86, Fs 809/86 and F8 842/86) were discarded. Those nu-
clei had been evaluated in a yield trial alorg with the previous foundation seed
Giza 87/98.

The nuclel 2,39, 7/99, 8/99, 9/99 ang 14/99 Table 3. had heen selected on
the same selection levels that were mentioned previously. Those nuclei also be-
longed to the same maternal families F8 813:86 and F_ 316/86. Their seeds were
mixed to form the foundation seed of Giza 87/99 in 200) season.



Table 2. Comparison hetween the selected nuclei/1998 and Giza 87 strains of Giza 87 variety in 1998 season.

Staple Length (mmy})

Nucleiand '\ v oF (scy oF| L% BW. 1 e HW. Y.st. {Earliness %
strains (50) millitex 50% (mm) |2.5% (mm)
Apr-98 8.36 8.4 31.57 | 114 | 2.5 103 17.8 34.6 2640 70.88
Oct-98 7.7 7.85 31.17 116 2.7 111 17.8 34.3 2860 65.42
Dec-98 7.71 7.72 31.68 | 114 2.5 100 17.8 34.6 2920 71.7
13/98 8.4 8.35 31.93 | 116 2.8 113 17.8 34.8 2660 73.16
15/98 7.97 8.12 31.18 | 118 2.7 112 17.6 34.3 2830 70.04
Giza 87/97 | 7.73 7.92 30.96 | 118 2.8 112 17.8 34.7 2925 68.17
Giza 87/96 | 6.77 7.19 20.94 | 125 2.7 115 17.8 34.6 2730 69.37
Giza B87/95 6.4 6.72 30.26 | 120 2.6 100 17.2 34 2740 65.00

¥81
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For the progeny lines in 1999 season, 50 individual plants of the variety
Giza 87 {from 1998 season) representing the desired qualities were selected and

their natural seeds had been planted bulkily forming 50 nucleoli /99.

These nucleoli were selected on the basis of vegetative, spinning and fiber
qualities in order to form nuclei/2000. On the other hand, their natural seeds
were tested with the previous foundation seed of the variety Giza 87, Giza 87/
99, in a yield trial, which had been held amidst propagation of the variety in

2000 season,
The setfection limits of the characters were:

1. Staple length (50%) from 16.6 to 17.7mm and staple length (2.5%) from
32.7 to 34.7mm.

2. Lint percent (L%) not less than 28.9%.

3. Lint cotton yield not less than 5.38 C/F.

4. Seed cotton yield from 5.73 to 6.94 C/F.

Fifty plants were selected from the progeny lines of the variety Giza 87 in
1999 season which proved to be excellent in their qualities. These selected
plants formed the progeny lines in 2000 season, whereas their selfed seeds were

i

widely planted and the natural seeds were bulkily planted.

Cn the other hand, in 1999 aiso, 50 plants of the progeny lines of Giza 87
were selected, representing the desired qualities of the variety. Their selfed
seed had been pianted bulkily in 2000 season forming 50 nucieoli/2000 while,
their natural seeds were propagated as well. Twenty nuclei of which were se-
iected due to their quality in order to be used as nuclei/2000. The natural prop-
agation seeds of those nuclei had been evalvated along with the previous founda-
tion seed of Giza 87/99 strain in a yield trial amidst the variety propagation in
2000 season. In selecting the nuclecli/99 to form the nuclei/2000 the following
selection limits had been considered: 4..

1. Spinning strength ought to be 2600 unit.

2. Fiber fineness range from 114 to 128 militex.

3. Staple length (50%) over 17.2mm and staple length (2.5%) over 35.0mm,
4. Lint percent not less than 35.0%.

Fifty plants of the progeny lines of the variety Giza 87 were setected in
2000, representing the desired qualities of the variety in order to plant their
seifed seeds in 2001 forming nucleoli/2001. Their natural seeds were propagat-
ed as well to evaiuate their yield and quality later on with the foundation seeds
in 2001 season.



Table 3. Comparison of the selected nuclei/1999 of Giza 87 variety and Giza 87 strains in 1999 season.

Fiber Length {(mm)

Nucleland | ov cr | scycrF L% B.W. (50) Mic  |HW. millitex Earliness %
strains 50% (mm) | 2.5% (mm)
Fob-99 6.34 6.74 29.84 106 2.3 99 16.6 32.7 68.5
Jul-99 5.9 6.35 29.48 105 . o 17 34.7 61.71
-Aug-99 6.34 6.94 28.98 107 L L 17.7 35.5 63.67
Sep-99 5.3 6.16 30.06 101 - - 16.8 34 67.47
14/99 5.9 6.32 29.65 108 . - 17 34.2 62.52

Giza 87/98 5.38 5.73 29.81 115 .16.8 33.7 60.85

* The samples were not fitted to extract the results of Mic,, H.W.

and Y.5%. characters,

g8l

NOLLOD 28 ¥ZI1D 40 NOLLYNIYAT
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Moreover, 50 plants of the progeny of the variety had been selected in
1999, which were superb in their guality to form the progeny lines in 2000. Their
seifed seeds had been cultivated in wide spaces. The natural seeds were bulkily
planted. In 2000, the plants of the progeny lines of the variety were selected.
These selected plants were excellent in their qualities to form the progeny lines
in 2001. Table 4. indicated the characteristics of the five selected nuciei: 2/
2000, 4/2000, 7/2000, 8/2000 and 12/2000 compared with the foundation seeds
of Giza 87/99 strain.

The analysis of variance showed no significant differences indicating the
homogeneity and the genetic stability of all the strains of Giza 87 variety.

Evaluation of the new variety Giza 87:

Comparison studies were held between the new variety Giza 87 and the
commercial varieties Giza 45 and Giza 77 for lint yield, seed cotton yield and
boll weight through 1988, 1999 and 2000 seasons. The data were extracted from
the yield trial B that had been grown at five different locations in 1998 and
1999 seasons and six locations in 2000 representing lower Egypt. it is perceived
from Table (5) that the variety Giza 87 recedes significantly the variety Giza 45
in lint yield by 2-30 met. contars per feddan (26.99%), while it had an excess of
0.75 C/F (8.80%) in average over Giza 77. Giza 87 exceeded Giza 45 and Giza 77 in
all governorates in the late three seasons in fint cotton yield and in seed cotton
yield. Seed cotton yield results showed an excess of Giza 87 (2.37 C/F = 27.95%)
over Giza 45 average of the three seasons, while the excess was 1.19 C/F
(14.03%) over Giza 77.

Boll weight results showed fluctuation between Giza 87 and Giza 45 in the
three seasons. '

The present study of the new variety Giza 87 has proved its superiority
over all other Egyptian cotton varieties, that belong to the category of extra-
long and extra fine staple cotton varieties concerning all economic character-
istics particularly its lint yield. The variety Giza 87 could be a best alternative
of Giza 45 and Giza 77. Its area reached five feddans in 2001 season. As per-
ceived in this study, the variety Giza 87 has excelled Giza 45 in lint yield by
about 2-30 C/F equivalent to 29.99% as shown in Table (5) therefore, re-
placement of Giza 87 might lead to an increase in the total yield of the extra-
long staple cottons.

The morphological characteristics:

Tne cotton breeders of the Extra Long Stable Section reported the morpho-



Table 4. Comparison of the selected nuclei/2000 of Giza 87 variety and Giza 87 strains in 2000 season.

Nudeiand |\ oy ok | scy o L% B.W. (50) Mic  |HW, miltex e (o Y.st | Earliness %
strains 50% (mm) } 2.5% (mm)
Feb-00 8.23 7.72 33 84 137 3.5 114 19 a7.2 3005 44.66
Apr-00 8.82 7.93 35.3 132 3.4 115 18 36.7 3050 46.46
Jul-00 8.22 7.38 35.39 134 3.6 128 18 35.8 3005 43.47
Aug-00 8.25 7.45 35.16 129 3.5 119 18.2 36.5 3035 45,92
Dec-00 8.57 7.71 35.29 125 3.5 121 18.2 36.5 2615 43 22

Giza 87/99 7.48 7.18 33.1 136 3.4 119 17.2 35.2 2830 47.48

881
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Tabfe 5. Comparison of Giza 87 variety and the commercial varieties Giza 45 and Giza 77 concerning lint yield, seed cotton yieid (c¢/f) and
the mean weight of 50 bolls at Kaliobia, Menofia, Kafr El Sheikh, Behara, Gharbia and Damitta governcrates in 1998, 1999 and
2000 seasons.

1998 1999 2000
Varieties {Character G. mean
aracters| 1o | 13 | La s f L1 [L2 ]| 3! La L5 Lt | L2 | L3 | La L5 L6
Giza 87 7.18( 6.5 (4.64 [4.46 |11.08 |5.09|8.65(6.46| 11.4 | 13.06]9.92|9.71 |8.56 |9.59|10.77 [9.25| 8.52
Giza 45 4.2813.93(3.81{2.62(10.14 |2.52(6.59]|3.92| 9.59 | 7.58 [7.79|7.83|4.87 [7.94]| 8.01 [8.11] 6.22
SE L.C.Y. Ci 0.33 0.41 0.41
0.1 0.65 0.8 0.8
L.S.D.
0 0.86 1.06 1.06
Giza 87 722! 68 [5.18 4811202511 ]8.95|625] 104 |11.861957|9.35|8.51]|9.54[1065] 9.5 | 8.48
Giza 45 4.27 3.954.14 (2.77 {10,783 |2.47 l6.69 [3.85 | 8.61 | 6.75 | 7.5 |7.66 |4.83|7.82| 7.75 |7.91 | 6.11
S.E. S.C.Y. ¢/t 0.33 0.41 0.41
0.1 0.65 0.8 0.8
L.S.0.
0 0.86 1.06 1.06
Giza 87 137 {127 1 117 | 116 | 122 | 134|117 ) 136 | 141 | 137 [ 144 | 152 | 145 | 151 | 146 | 146 | 136
Giza 45 1551 133 [ 114 ] 103 | 104 | 123|118 { 133 ] 142 | 144 [ 147 | 145 | 147 | 149 | 145 | 141 | 134
S.E. B.W. (50) 2.18 1.8 1.2
0.1 4.27 3.6 2.3
LS.D.
0 5.64 4.7 3.1

** Grand mean.

JB 19 WYIVS13 WV WINVH
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logical characteristics of the promising cross through the breeding and selection
stages. it could be stated that (the fixed) or distanced characters are, the me-
dium long erect stem, the moderale or deeply lobed and light green smooth
leaves, the middle leaf gland is present while the other two glands are almost
absent, one gland at the base of one brakt and the other two giands are absent

and the boll is shiny green and date’s sheep with white lint.
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