
i 
 

 

CERTIFICATION 

 

This is to certify that the Thesis entitled “DEVELOPMENT AND EVALUATION OF 

ADVANCED GENERATIONS TO EVOLVE HIGH YIELDING VARIETIES OF JUTE 

(Corchorus olitorius L.)”  a study on jute prepared by the examinee, bearing the Registration No. 

1505306, Session: 2015-16, Department of Genetics and Plant Breeding, Hajee Mohammad 

Danesh Science and Technology University, Dinajpur, for the award of the degree of Doctor of 

Philosophy in Genetics and Plant Breeding, is a record of original research work carried out by 

the author under my supervision. The work is an original and unique one and to the best of my 

knowledge, no part of the thesis has been produced elsewhere for any degree. 

 

 

 

(Prof. Dr. Md. Abul Kalam Azad) 

Supervisor 

Department of Genetics and Plant Breeding 

Hajee Mohammad Danesh Science and Technology University, Dinajpur 

 

 

 

 

 

 

 

 

 

 

 



ii 
 

 

DECLARATION 

 

I am declaring that the thesis entitled, “Development and evaluation of advanced generations to 

evolve high yielding varieties of jute (Corchorus olitorius L.)” submitted towards the fulfillment 

for the degree of Doctor of Philosophy (Ph.D) in the Department of Genetics and Plant Breeding, 

Hajee Mohammad Danesh Science and Technology University, Dinajpur, is carried out by me 

under the supervision of Prof. Dr. Md. Abul Kalam Azad and Prof. Dr. Md. Hasanuzzaman 

Department of Genetics and Plant Breeding, Hajee Mohammad Danesh Science and Technology 

University, Dinajpur. This dissertation is entirely my work and has not been submitted in any 

form to any other university for any degree. 

 

  

 

The Author                                                                                          Date: November, 2021                                                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

ACKNOWLEDGEMENT 

 

All praises and gratitude are due to the almighty God, the great, gracious merciful and supreme 

ruler of the universe who enabled the author to complete the research work and this dissertation. 

The author expresses his deepest sense of gratitude, sincere appreciation and heartfelt 

indebtedness to his reverend research supervisor Prof. Dr. Md. Abul Kalam Azad, Department of 

Genetics and Plant Breeding, Hajee Mohammad Danesh Science and Technology University, 

Dinajpur, for his scholastic guidance, innovative suggestions, constant supervision and 

inspiration, valuable advice and helpful criticism in carrying out the research work and 

preparation of this manuscript. 

The author is highly grateful and wide wishes to express his immense gratitude to his honorable 

member of the supervisory committee Prof. Dr. Md. Hasanuzzaman, Department of Genetics and 

Plant Breeding, Hajee Mohammad Danesh Science and Technology University, Dinajpur, for his 

untiring assistance, valuable suggestions, constructive criticism and critical review of the 

manuscript. 

The author humbly desires to acknowledge his heartiest appreciation and cordial thanks to 

honorable teachers of the Department Prof. Dr. Bhabendra Kumar Biswas and Prof. Dr. Md. 

Arifuzzaman for their valuable suggestions during the research work. 

The author would like to thank the authority of Bangladesh Jute Research Institute (BJRI) for 

allowing him to leave on deputation for higher studies leading to a Ph.D. with a scholarship and 

research grant which assisted the author in financial concern. 

Thanks are also due to the author’s senior colleagues specially Md. Nazrul Islam, Md. Rafiqul 

Islam, Dr. Mahbub Ali Munna, Dr. Md. Lutfor Rahman, Dr. Md. Shahadat Hossain, Dr. Md. 

Golam Mostofa, Dr. Sale Mohammad Ashraful Hoque and all well-wishers inside and outside the 

office for their various assistance, continuous inspiration, encouragement, valuable suggestions 

and moral support. 

The author extends his thanks to the staff, particularly Md. Tajul Islam of Department of 

Genetics and Plant Breeding, Hajee Mohammad Danesh Science and Technology University, 

Dinajpur for their continuous assistance during the research period. 



iv 
 

The author wishes to express his heartfelt gratitude to his wife Shudipta Halder, daughters 

Sarbajoya Biswas and Samousry Biswas for their great understanding, generous sacrifice, 

constant encouragement and praying for successful completion of this work.  

Finally, the author is ever grateful and sincerely expresses boundless and deepest gratitude to his 

beloved parents for their undescribable sacrifice, patience and untiring effort to make me an 

educated person. 

 

 

The Author 

HSTU, Dinajpur 

November, 2021                                                    

  



v 
 

DEVELOPMENT AND EVALUATION OF ADVANCED GENERATIONS TO EVOLVE 

HIGH YIELDING VARIETIES OF JUTE (Corchorus olitorius L.) 

 

ABSTRACT 

 

Several experiments were conducted on Tossa jute (Corchorus olitorius L) at Jute Agricultural 

Experimental Station, Jagir, Manikgonj during 2015-2018. A total of 53 diverged genotypes were 

included to study on 11 characters like plant height (cm), base diameter (mm), green bark 

thickness (mm), leaf length (cm), leaf width ( mm), leaf angle (0), petiole length (cm), green 

weight with leaves (g), green weight without leaves (g), fibre weight (g) and stick weight (g) to 

create segregants from where outstanding advanced lines may evolve for the development new 

varieties. Significant variations were observed for all characters among the genotypes. 

Simultaneous consideration of high mean performance and high heritability showed by green 

bark thickness, green weight without leaves, plant height and base diameter are necessary to the 

breeders for improving Tossa jute through selection breeding. The fifty three genotypes were 

grouped into five clusters by D2 statistics which were confirmed through superimposing 

corresponding PCAs. The cluster III accommodated the highest number of genotypes (18) and 

cluster I included only three genotypes. Both upper and lower magnitudes of expression for 

characters like base diameter, plant height, green bark thickness and late flowering were 

considered to produce diversified segregants. Accordingly 8 parents, O-9897, O-795, JRO-524, 

Acc-2381, Acc-3423, Acc.-3438 Acc-3533 and Acc-3860 were selected simultaneous 

consideration of clustering and phenotypic acceptance for full diallel crossing program and 8 x 

7=56 experimental hybrids were produced. On the way of evaluation, mean performances, 

correlation coefficients and path analysis of each character on fibre yield were estimated to assess 

the nature relation pertained among the characters. In general, genotypic correlation coefficients 

were higher than concurrent phenotypic correlation coefficients, indicated preponderance effects 

genetic makeup upon expression of the characters. Out of 8 parents, 4 parents Acc-2381, Acc-

3423, Acc-3533 and Acc-3860 produced higher fibre weight but positive and significant GCAs 

were estimated for O-795, JRO-524 Acc-3533 and Acc-3860. Besides, consideration means and 

GCAs, two lines Acc-3533 and Acc-3860 also appeared as good combiners in both directions 

hybridization program. Reciprocal crosses apparently exhibited significant cytoplasmic gene 

effects to express the selected characters during field evaluation. Seven hybrid combinations 

from normal and another seven combinations from reciprocal crosses revealed significant and 

positive SCAs effects for fibre weight/plant. The positive and significant SCAs were resulted due 

to additive and non-additive interactions of the concerned alleles. The joint consideration of 

positive and significant GCAs and SCAs the crosses P2 x P6 (O-795 x Acc-3438), P2 x P7 (O-975 

x Acc-3533), P3 x P4 (JRO-524 x Acc-2381), P3 x P5 (JRO-524 x Acc-3423), P7 x P8 (Acc-3533 x 

Acc-3860),  P5 x P2 (Acc-3423 x O-975) , P6 x P3 (Acc-3438 x JRO-524),  P7 x P5 ( Acc-3533 x 

Acc-3423, P8 x P2 (Acc-3860 x O-975)  and P8 x P4 (Acc-3060 x Acc-2381) were outstanding for 

improving fibre yield potential in Tossa jute through cross breeding programs. From each of the 

F2 generation against a cross a total of 300 plants were initially selected and then variability 

parameters based 10% plants (30 plants) were selected to advance in next generation. The 

segregating populations derived from P8 x P4 (Acc-3060 x Acc-2381) and P3 x P4 (JRO-524 x 

Acc-2381) might produce superior segregants in advanced generation, therefore, the breeders 

may exploit the segregants to operate either pedigree or bulk method to evolve outstanding 

advanced lines of Tossa jute.  
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