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ABSTRACT 

Thirty sugarcane clones (Saccharum spp.) that selected from six bi-parental crosses (families) 

along with two check cultivars (GT54-9 and Ph8013) were laid out in a randomized complete block 

design with three replications. The aims were to evaluate the performance of yield and quality traits 

in plant cane (PC) and first ratoon crops (FR) at the first clonal selection stage, estimate broad–

sense heritability and genetic variance components and to determine phenotypic and genotypic 

correlation coefficients among ten agronomic characters and to analyze their interrelationships 

through path coefficient analysis under Upper Egypt conditions at Shandweel Agricultural 

Research Station, Sohag Governorate, Egypt during 2013 and 2014 harvesting seasons. Results 

indicated significant differences among evaluated clones for stalk length, stalk diameter, stalk 

weight, number of stalks /fed, cane yield, Brix%, sucrose %, purity%, sugar recovery% and sugar 

yield in plant cane, first ratoon and across crops.  Across plant cane and first ratoon the clones, 

G2009 - 30 (67.17 ton/fed), G2009-7(64.41 ton/fed), G2009-10 (63.49 ton/fed) and G2009-18 

(62.72 ton/fed) surpassed the two check cultivars for cane yield, while, the highest sugar yield was 

recorded with clones, G2009-10 (9.02 ton/fed), G2009-27 (8.25 ton/fed), G2009- 2 (8.25 ton/fed), 

and G2009-21 (8.17 ton/fed). Genotypic variance, heritability, phenotypic and genotypic 

coefficient of variation decreased from plant cane to first ratoon for the traits of stalk diameter , 

cane yield and Brix%, while,  they increased slightly for number of stalks /fed and purity%. Results 

showed that phenotypic and genotypic correlation between cane yield and its components, viz. stalk 

diameter, stalk weight and number stalks/fed were highly significant in the positive direction in 

plant cane, first ratoon and across crops.  There was also a positive and significant correlation of 

cane yield with Brix% and sugar yield, however, insignificant correlation was observed with stalk 

height at phenotypic and genotypic level in both plant cane and first ratoon crops.  On the other 

hand, sugar yield recorded a positive and highly significant phenotypic and genotypic correlation 

with each of stalk diameter, stalk weight, number of stalks/fed, cane yield, Brix%, sucrose 

percentage and sugar recovery %, while this trait gave a negative and insignificant correlation with 

stalk height in both plant cane and across crops.  Path coefficient analysis revealed that stalk weight 

surpassed stalk number in their phenotypic and genotypic direct effects on cane yield in plant cane, 

first ratoon and across crops. Stalk diameter had a large positive direct effect on stalk weight 

followed by stalk lenght at phenotypic and genotypic level in both crops. Brix had a negative 

phenotypic and genotypic direct effect on sugar recovery, while, sucrose had a large positive 

phenotypic and genotypic direct effect on sugar recovery in both plant cane and first ratoon. The 

path analyses further showed that cane yield and sugar recovery% were the most important 

components that had phenotypic and genotypic direct effects on sugar yield. Both correlation and 

path coefficient analyses can provide some guide to breeders for selecting best clones and 

predicating selection gain.  

Key words: Sugar cane (Saccharum spp), plant cane, ratoon crops, clones, genetic variance, 

heritability, correlation, path coefficient. 
 



 156 

دكتوراه الفلسفة  : الدرجة  فراج فرغل برعى ابوالليل         : أسم الطالب
 التربية للمحصول وصفات الجودة فى قصب السكر                                 :عنوان الرسالة 

محمد أبراهيم مصرى      /  دكتور:المشرفون 

شعبان عبد الهادى شعبان  /                دكتور 
      (متوفى)حمدى حامد الحناوى /                دكتور 
 أشرف بكرى أحمد الطيب /                دكتور

 2015/    /      :تاريخ منح الدرجة المحاصيل : قسم 

 انًطخخهص

 (ػائلاخ)ذُ اخر١اس شلاش١ٓ ذشو١ة ٚساشٝ ِٓ لصة اٌغىش ٔاذعح ِٓ  عرح ذٙع١ٕاخ  شٕائ١ح الأتاء         

واٍِح اٌؼشٛائ١ح فٝ اي ذص١ُّ اٌمطاػاخ أعرخذَ ٚ (GT54-9, Ph8013) ُٚ٘  ٌصٕفٝ اٌّماسٔحتالاظافح 

  تالاظافح  ، اٌغشط ٚاٌخٍفح الاٌِٚٝٛعُ ذم١١ُّٙ ٌٍّحصٛي ٚصفاخ اٌعٛدج فٝ  ٚرٌه تٙذفشلاز ِىشساخ 

 ذمذ٠ش ِؼاِلاخ  الاسذثاغ  اٌّظٙش٠ح   ، شٌُرمذ٠ش وفاءج اٌرٛس٠س فٝ اٌّؼٕٝ اٌؼاَ ِٚىٛٔاخ اٌرثا٠ٓ اٌٛساش١ح

ٚاٌٛساش١ح  ت١ٓ ػششج  صفاخ ِحص١ٌٛح   ٚذح١ًٍ اٌؼلالاخ اٌّرثادٌح  ت١ٓ ٘زٖ اٌصفاخ ػٍٝ اٌّغرٜٛ 

 ِٓ خلاي  أعرخذاَ ذح١ًٍ ِؼاًِ اٌّشٚس ذحد ظشٚف ِصش اٌؼ١ٍا فٟ ِحطح اٌثحٛز  ،اٌظا٘شٜ ٚاٌٛساشٝ

أشاسخ إٌرائط إٌٝ ٚظٛد فشٚق . 2014 ٚ 2013 تّحافظح عٛ٘اض فٝ ِٛاعُ اٌحصاد  اٌضساػ١ح تشٕذ٠ًٚ 

ِؼ٠ٕٛح ت١ٓ اٌغلالاخ اٌخعش٠ح فٝ ِؼظُ اٌصفاخ  ِصً صفح غٛي اٌغاق، لطش اٌغاق، ٚٚصْ اٌغاق ، ٚػذد 

 ٪ ٚ ٔاذط اٌغىشاٌغ١ماْ ٌٍفذاْ، ِٚحصٛي اٌؼ١ذاْ ٌٍفذاْ ٚ اٌثشوظ٪، ٚاٌغىشٚص٪، ٚ ٔغثح إٌماٖٚ٪، ٚ

ٚأظٙشخ إٌرائط أْ اٌرشاو١ة اٌٛساش١ح اٌٛاػذج  ٚاٌرٝ ذعاٚصخ    . اٌغشط ٚاٌخٍفح ِٛعِّٝحصٛي اٌغىش فٝ

ظ١ضج  ،  ( غٓ ٌٍفذا67.17ْ)30-2009صٕفٝ اٌّماسٔح تإٌغثح ٌّحصٛي اٌؼ١ذاْ ٌٍفذاْ وأد ٘ٝ  ظ١ضج 

غٓ  62.72) 18-2009،  ٚ ظ١ضج  ( غٓ ٌٍفذا63.49ْ )10-2009ظ١ضج  ، (غٓ ٌٍفذاْ 64.41) 2009-7

، (فذاْ/  غٓ 9.02 )10-2009ظ١ضج   فٟ ح١ٓ ذُ ذغع١ً أػٍٝ ِحصٛي عىش ِغ اٌرشاو١ة اٌٛساش١ح . (ٌٍفذاْ

/  غٓ 8.17) 21-2009ٚ ظ١ضج  (فذاْ/  غٓ 8.25) 2-2009، ظ١ضج  (فذاْ/  غٓ 8.25  ) 27-2009ظ١ضج 

أشاسخ إٌرائط إٌٝ  أخفاض ل١ُ اٌرثا٠ٓ اٌٛساشٟ،وفاءج اٌرٛس٠س، ِؼاًِ الاخرلاف اٌّظٙشٞ ٚاٌٛساشٟ . (فذاْ

 ٌّؼظُ اٌصفاخ اٌّّٙح ِصً  لطش اٌغاق، ِٚحصٛي اٌؼ١ذاْ ٚاٌثشوظ٪، فٟ ح١ٓ ِٞٓ اٌغشط ٌٍخٍفح الأٚي

أظٙشخ إٌرائط ٚظٛد  أسذثاغ ظا٘شٜ ٚٚساشٝ  ِٛظة . اسذفغ ل١ٍلا ٌؼذد اٌغ١ماْ فٟ اٌفذاْ، ٚ ٔغثح إٌماٖٚ٪ 

ِٚؼٕٜٛ ت١ٓ ِحصٛي اٌؼ١ذاْ  ِٚىٛٔاذٗ، ِصً  لطش اٌغاق ٚ ٚصْ اٌغاق ، ٚ ػذد اٌؼ١ذاْ ٌٍفذاْ فٝ وً ِٓ 

 اٌغشط ٚاٌخٍفح الاٌٚٝ ٚواْ ٕ٘ان أ٠عا اسذثاغ  ظا٘شٜ ٚٚساشٝ وث١ش ٚ إ٠عاتٟ ت١ٓ ِحصٛي ٚعَّٟ

غ١ش ِٚغ رٌه، ٌٛحع ٚظٛد اسذثاغ  ظا٘شٜ ٚٚساشٝ . اٌؼ١ذاْ ٚوً ِٓ  ٔغثح اٌثشوظ  ِٚحصٛي اٌغىش

ِٚٓ ٔاح١ح أخشٜ، ٚظذ أسذثاغ ظا٘شٜ ٚ .  اٌغشط ٚاٌخٍفح الأٌٚٝ ِٛعُ ِغ غٛي اٌغاق  فٝ وً ِٓ ِؼٕٜٛ

/ ٚساشٝ  ِٛظة ٚػاٌٝ اٌّؼ٠ٕٛح  ت١ٓ ِحصٛي  اٌغىش ٚ وً ِٓ لطش اٌغاق ٚ ٚصْ اٌغاق  ٚػذد اٌؼ١ذاْ 

فٟ ح١ٓ أظٙشخ  ٘زٖ اٌصفح أسذثاغ . فذاْ ٚ ِحصٛي اٌؼ١ذاْ ٚ اٌثشوظ٪ ٚ ٔغثح اٌغىشٚص ٚٔاذط  اٌغىش

أظٙشخ إٌرا ئط  .   اٌغشط ٚاٌخٍفح الأٌٚٝ ٚعّٟ ػٍٝ ٚصْ اٌغاق ػٍٝ اٌّغرٜٛ اٌظا٘شٜ ٚاٌٛساشٝ  فٝ وً ِٓ َغٛي اٌغاقٚواْ اٌرأش١ش اٌّثاشش ٌمطش اٌغاق وث١ش ِٚٛظة ذلاٖ .  اٌغشط ٚاٌخٍفح الأٌٚٝ  ٚعّٟٚأظٙشخ ٔرائط  ذح١ًٍ ِؼاًِ اٌّشٚس  أْ  اٌرأش١ش اٌّثاشش ٌٛصْ اٌغاق واْ أػٍٝ ِٓ ػذد اٌؼ١ذاْ  ػٍٝ ِحصٛي اٌؼ١ذاْ عٛاء اٌّظٙشٜ أٚ اٌٛساشٝ    فٝ  وً ِٓ َ .  اٌغشط ٚاٌخٍفحٚعٟ ِغ غٛي اٌغاق فٝ وً ِٓ َغ١ش ِؼٕٜٛظا٘شٜ ٚٚساشٝ عاٌة  

ٚظٛد ذأش١ش ِثاشش عاٌة  ػٍٝ اٌّغرٜٛ اٌظا٘شٜ ٚاٌٛساشٝ ٌٍثشوظ ػٍٝ ٔاذط اٌغىش فٝ ح١ٓ أظٙش اٌغىشٚص 

 اٌغشط ٚعّٟ  ِٛظة ػٍٝ  ٔاذط اٌغىش ػٍٝ اٌّغرٜٛ اٌظا٘شٜ ٚاٌٛساشٝ  فٝ وً ِٓ َػاٌٝ ٚذأش١ش ِثاشش

أظٙش ذح١ًٍ ِؼاًِ اٌّشٚس أْ  ِحصٛي اٌؼ١ذاْ  ٚٔاذط اٌغىش  ِٓ  أُ٘ ِىٛٔاخ اٌّحصٛي اٌرٝ . ٚاٌخٍفح   

٠غاػذ  وً ِٓ ِؼاًِ الاسذثاغ ِٚؼاًِ .  ػٍٝ اٌّغر١٠ٛٓ اٌّظٙشٜ ٚاٌٛساشٝ فٝ ِحصٛي اٌغىش ذؤشش

اٌّشٚس  فٝ  ذٛف١ش تؼط الأدٌح  ٌّشتٝ لصة اٌغىش   لاخر١اس أفعً اٌغلالاخ  ٠ٚرٕثأ تاٌرحغ١ٓ اٌٛساشٝ 

 .اٌّرٛلغ ِٓ الأٔرخاب

اٌرٛس٠س،  لصة اٌغىش ، لصة اٌغشط، اٌخٍفاخ ، علاٌح خعش٠ح ، اٌرثا٠ٓ اٌٛساشٟ،  : انكهًاث انذانت

 . ِؼاًِ اٌّشٚس  الاسذثاغ ، 
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