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ABSTRACT 

 

A promising cotton inbred line characterized by high yielding ability, earliness in 

maturity and better fiber quality was developed via pedigree selection from the sub-

sequent segregating generations of a cross between the two long-staple cvs.; Giza 89 

and Giza 86 by the Cotton Breeding Section of the Cotton Research Institute. The 

purpose of this investigation aimed at assessment of the superiority of the physical 

and fine structural properties of the promising line derived from the cross (Giza 89 x 

Giza 86) over its parents. The results indicated that: 

-  The promising line surpassed its parents in upper half mean length, uniformity in-

dex, fiber strength, fiber elongation, micronaire value, maturity ratio, hair weight, 

dry fiber ribbon width, swollen fiber diameter, convolution number / cm., rever-

sals number/ cm. and yarn strength. 

- There were highly significant positive correlations between upper half mean 

length, uniformity index, convolution number/cm., fiber bundle strength and yarn 

strength. 

- Highly significant negative correlations exhisted between dry fiber ribbon width, 

swollen fiber diameter, reversals number and bundle strength.    

The promising line is now under propagation for growing as a commercial cultivar 

and would replace both parents in their growing areas.  
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INTRODUCTION 

 

Breeding Egyptian cotton is directed 

mainly towards introducing higher yield-

ing cultivars with improved fiber proper-

ties. The use of desirable parents charac-

terized by high yield and good fiber 

quality in hybridization could enhance the 

performance of new recombinants. The 

progress of any breeding program de-

pends on available genetic information. 

The hybridization-selection method has 

been utilized effectively in many instanc-

es and has been responsible for develop-
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ing most the present commercial cultivars 

in most of cotton growing countries. Al-

Didi, (1972) reported that all the com-

mercial cultivars grown in Egypt today 

were produced by hybridization except 

Dendera, which is the only one, produced 

by individual plant selection from Giza 3. 

Performance of the promising cotton 

cross was studied by several workers 

Awad et al (1996); Haikal et al (1996) 

and El-Helow et al (2003). The 

acknowledged reference method for ma-

turity and fineness measurements on cot-

ton is Image Analysis method. 

Thibodeaux et al (2000). Image Analysis 

has improved determinations of fiber bio-

logical fineness and maturity but it re-

main too slow and limited with respect to 

sample size. Huang and Xu (2002) re-

ported that the Image analysis longitudi-

nal measurements were correlated well 

with the data obtained from other meth-

ods.  

 

MATERIAL AND METHODS 

 

The Cotton Breeding Research Sec-

tion at Giza is still fully depending on 

hybridization followed by the pedigree 

method for breeding and production of 

the alternative varieties. A new promising 

line was derived from a cross between the 

two long staple cultivars, Giza 89 and 

Giza 86.  

Lint cotton samples of the promising 

inbred line and its parents were obtained 

from the different trials of Cotton Breed-

ing Research Section during 2003 season. 

Upper half mean length (millimeter), 

length uniformity index, fiber tensile 

strength (g./tex) and fiber elongation 

were measured using HVI 900 according 

to (ASTM: D 2253-86, 1998)  Micron-

aire reading, maturity ratio and fineness 

(linear density) in millitex were measured 

by Micromat tester (new F/M T instru-

ment) according to (ASTM: D 3818-79, 

1998). The biological fineness (dry fiber 

ribbon width and swollen fiber diameter 

in micron) and fiber structural (convolu-

tion number/cm. and reversals num-

ber/cm.) were measured from the Image 

analysis with computer system according 

to Huang and Xu (2002). Yarn strength 

was measured according to (ASTM: D 

1578-67, 1998).   

The samples were tested under con-

trolled atmospheric conditions of 65 ± 

2% relative humidity and 70 ± 2˚F tem-

perature at the Cotton Technology Re-

search Institute, Giza, Egypt. 

The obtained data were subjected to 

statistical analysis of variance according 

to Snedecor and Cochran (1976), L.S.D. 

test was used for comparing the different 

means. Simple correlation analysis ac-

cording to Draper and Smith (1966) 

were performed with a computerized SAS 

program. 

 

RESULTS AND DISCUSSION 

 

The statistical analysis of cotton fiber 

properties and yarn strength are given in 

Table (1). The results showed considera-

ble differences between the promising 

line and its parents in most of the studied 

properties. These differences were signif-

icant at 5% level. 

 Comparing the promising line derived 

from the cross Giza 89 and Giza 86, data 

in Table (1) indicated that the promising 

cross surpassed its parents in upper half 

mean length, uniformity index, fiber 

strength, fiber elongation, micronaire 

reading,  maturity ratio, hair weight. 
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Table 1. Means of fiber properties for the promising line as compared to its parents 

Giza 89 and Giza 86 

 

Fiber properties 

Promising line 

derived from 

Giza 89 x Giza 86 

Giza 

89 

Giza 

86 

LSD at 

5%  

level 

Upper half mean Length (mm) 

Uniformity Index (%) 

Fiber strength (g/tex) 

Elongation % 

Micronaire reading 

Maturity ratio 

Hair weight (millitex) 

33.12 

87.50 

45.14 

7.20 

4.2 

0.97 

172 

32.12 

86.28 

42.06 

7.14 

4.4 

0.93 

174 

33.06 

86.72 

44.12 

7.02 

4.5 

0.89 

173 

0.1180 

0.2627 

0.2222 

0.1866 

0.0907 

0.0305 

2.2782 

 

 

Data in Table (2) show fiber fine 

structural properties (dry fiber ribbon 

width, swollen fiber ribbon width, convo-

lution number/cm. and reversals num-

ber/cm.) for the promising line and its 

parents. The statistical analysis showed 

significant differences between the prom-

ising line and its parents in favour of this 

line with regard to dry fiber ribbon width, 

swollen fiber diameter, convolution num-

ber/ cm., reversals structural number/cm. 

and yarn strength. 

Simple correlations coefficients be-

tween fiber properties and mechanical 

properties (fiber and yarn strength) for 

the promising line and its parents are 

shown in Table (3). The results showed 

highly significant positive correlation 

between upper half mean length, uni-

formity index, convolution number/cm. 

and fiber bundle strength. While there are 

highly significant negative correlation 

between dry fiber ribbon width, swollen 

fiber diameter, reversals number and fiber 

bundle strength. On the other hand there 

are highly significant positive correla-

tions between upper half mean length, 

uniformity index, convolution num-

ber/cm., fiber bundle strength and yarn 

strength. Whenever there is highly signif-

icant negative correlation between dry 

fiber ribbon width, swollen fiber diame-

ter, reversals number/cm. and yarn 

strength.  

The high value of yarn strength of the 

promising line could be related to their 

long, strong and fine fibers (higher num-

ber of fibers in yarn cross section) that 

surpassed the patents in each category. 
 

CONCLUSIONS 
 

It could be concluded that the promis-

ing inbred line derived from the cross 

between the long-staple cvs.; Giza 89 and 

Giza 86 surpassed its parents in fiber and 

fine structural properties, as well as, yarn 

strength. Therefore, it is recommended to 

replace both parents in their growing are-

as. 
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Table 2. Means of fiber fine structural properties for the promising line as com-

pared to its parents Giza 89 and Giza 86 

 

Fiber properties 

Promising line 

derived from 

Giza 89 x Giza 86 

Giza 

89 

Giza 

86 

LSD at 

5%  

level 

Image analysis data 

Dry fiber ribbon width (µ) 

Swollen fiber diameter (µ) 

Convolution number/cm. 

Reversals number/cm.  

Yarn strength. 

 

14.3 

17.7 

37.6 

7.2 

2564 

 

15.5 

18.6 

36.7 

9.3 

2475 

 

14.8 

17.9 

33.9 

8.4 

2540 

 

0.1331 

0.1445 

0.6853 

0.1943 

11.7923 

 

 

 

 

 

Table 3. Simple correlation coefficients between various characters and mechan-

ical properties for the promising line and its parents 

 

Properties 
Correlation values 

Fiber strength Yarn strength 

Upper half mean length (mm) 

Uniformity Index 

Dry fiber ribbon width (µ)  

Swollen fiber diameter(µ) 

Convolution number/cm. 

Reversals number/cm. 

Fiber strength (g/tex) 

0.921** 

0.975** 

-0.975** 

-0.965** 

0.928** 

-0.894** 

- 

0.972** 

0.695** 

-0.768** 

-0.858** 

0.893** 

-0.571* 

0.993** 

 

*, **: Denote significant at 5% and 1% levels of probability, respectively 
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 1002،  182-184( ، 4)41مجلة اتحاد الجامعات العربية للدراسات والبحوث الزراعية ، جامعة عين شمس ، القاهرة ،

 صفات فيزيائية وتركيبية للهجين المبشر بين صنفى القطن المصرى

 (98جيزة  x 98)جيزة

]89[ 

 8نادية صلاح الدين عبد الجواد
 مصر - الجيزة –ة ـراعيوث الز ـز البحـمرك –وث القطن ـد بحـمعه -8

 
 

تممإجراممهذاجاممحذجذلى مملج نممةج مم ل ج   مم ج

مىشممهمجم تةىمم جىةذ ممم ججو ممإجى ممةلجتهى مم ج

ذل مممخجةمم ججذلا ممعججذي  لذل مم جلن امم خجىمم خج

صمم ن خج  تم ممعخجرلممةجمى مم جذلومممعخجذلمة نمم ج

ذلت نمم جذلم له مم جىعلةاممرجذلى ممهزجامممعجا مملمج

ى مممممارجم عه ممممم جةةذصممممم عجج98ةا ممممملمجج98

ةذلتهك ى مم جةمتع مم جذلبمملججىةممةذ جذلن ل عئ مم ج

ذلصممم ن خجذلىمممة خجيوىمممعوجاةات مممعجةرمكع  ممم ج

ةجج98ر  ججاحهجذل  ل جذلمىشهمجم ججا ملمج

جفةجأمعكخجلهذ ت مع.ج98ا لمج

أةحوج   عوجمخجكججمخجذل  ل جذلمىشمهمج

ةأىة ممرجةتممإجج98ا ملمج ةج98ةذلىمة خجا مملمج

راممهذاجذيةتىممعهذوج ن  ممعجىم عمممججتك ةلةا ممعج

ىم  ممماجى مممةلجذل ممممخجت ممموج مممهةرجذل ممممخج

ةذلهمةىمم جج2ج±رجºج07و ع مم  جمممخجذل ممهذهمج

 ةجذلم كهةمعوجةذلـججHVIىأا لمجذلـجج2±ج86

Image analysisجةا علجمتع  جذلشن .ج

ةواجتإجاهذ  جذلصنعوجذلن ل عئ  ج)متة ممج

مةججذل صرجذل نةجةم عمججذي ت معإجلممةجج

جHVIذلت ن جةمتع  جةر تمعل جذلت ن (جىا معلجذلمـج

ةوممهذامجذلم كهة  ممهجة  ممى جذل نمممجةذل  ةممم ج

ىممعلةلخجىا ممعلجذلم كهةمممعو.جكمممعجتممإجو ممع ج

ذلصممنعوجذلاو  مم جةذلتهك ى مم ج) ممه جذلشممه مج

ذلاممممممعرجةومممممممهجذلشمممممم همجذلم ممممممتن جة ممممممااج

ذيلتةذاذوجة ااجذي  كع عوجذلتهك ى  ج/ج مإ(ج

ج.ج Image Analysisىا علج

ةومممماجأةنمممم وجذل تممممعئمجتنممممة جذل مممم ل ج

 نمممةجذلىمممة خجفمممةجصمممنعوجذلممممةجججذلمىشمممهم

)متة مممممجمممممةججذل صممممرجذل نممممةجةر ت ممممعإج

ذلممممةج(جةومممهذامجذلم كهة  مممهجة  مممى جذل نممممج

جةذل  ةم جىعلةلخجةمتع  جةر تمعل جذلةصن ج.ج

كمعجتنةووجذل  ل جذلمىشمهمج نمةجذلىمة خجفمةج

صممممنعوجذل  ةممممم جذلحذت مممم ج) ممممه جذلشممممه مج

ذلامممعرجةوممممهجذلشممم همجذلم تنةممم (جةذلصمممنعوج

 ج)ة ااجذيلتةذاذوجة ااجذي  كع عوجذلتهك ى 

جذلتهك ى  ج/ج إ(.

ةااوج  و جمةاى جة عل  جذلم  ة  جىم خج

متع  جذلةصن جةمتع  جذلبلججةكججمخج)متة مج

مةججذل صرجذل نةجةم عمججذي ت معإجلممةجج

ذلت ن ج ااجذيلتةذاذوج/ج إجى  معجكع وجذل  و ج

 على جة عل  جذلم  ة  جى خجمتع  جذلةصن جةكجج

مممخج ممه جذلشممه مجذلاممعرجةومممهجذلشمم همج

جذلم تنة جة ااجذي  كع عوجذلتهك ى  ج/ج إ.ج
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كممممعجتنةوممموجذل ممم ل جذلمىشمممهمج نمممةجكممم ج

فممةجصممنعوججج98،جا مملمجج98ذلصمم ن خجا مملمج

اممةامجة ممةمجذلبمملججةحلمملج هاممهجرلممةجتنةو ممعج

فممةجكممججذلصممنعوجذلتممةج ممى جحكهاممعججةحلمملج

 جر مممم ججامممحهجذل مممم ل جـةجرمكع  مممـهجرلممممـ ش ممم

عجفممةجم ممعم جلهذ ت مممعجـججأىة  ممـىشممهمجم ممذلم

جى اجركوعهاعجةر تمعااعجكص رجتاعهز.

ج

ج

 
 
 

ج ىاجذلم صةاجم هة جذلمهذكىةجأ.ا تحكيم:
ج ـعاججمتـةلةج مـههجأ.ا

 
 


