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ABSTRACT

Cotton is the world’s leading fiber crop and the second most important oil
seed crop. In Egypt, plant breeders have made major contributions to the
productivity of this crop; however, this has led to a decrease in the genetic
variation among Egyptian cotton varieties. Enhancing the productivity of cotton
could be addressed through improving different agronomic traits including early
flowering and maturation.

In the present investigation, an interspecific cross (G. barbadense x G.
hirsutum) was performed between two genotypes, cvs. ‘Giza 83 (late
flowering) and ‘Deltapine’ (early flowering) to develop an F2 segregating
population.

Analysis of segregation among the 71 F2 individuals was performed using
3 RAPD, 18 SSR, and 10 AFLP primer combinations. In addition, twenty four
AFLP primer combinations were used in bulked segregant analysis for
flowering time. Linkage analysis and map construction were performed using
Map Manager QTX1.4.

The map showed 26 linkage groups with 182 markers covering a total
length of 2370.5 cM. The average length of linkage groups ranged from 1.4 to
889.2 cM. Of 26 linkage groups, four linkage groups were assigned to
corresponding chromosomes by SSR anchor markers with known chromosome
locations.

QTL Cartographer software was used to identify the genomic regions
controlling traits for plant height, number of nodes at flowering time, bolling
date, days to flowering and number of bolls. In total, 40 significant QTL were
identified for the five traits on eleven linkage groups. These included 13 QTL
for plant height, 9 for number of bolls, 6 QTL for each of days to flowering and
bolling date and 6 QTL for number of nodes at flowering time.

This work represents the first linkage map for the intercross between
‘Giza 83’ and ‘Deltapine’ showing chromosomal regions associated with some
agronomic traits.

Keywords: cotton, G. barbadense, G. hirsutum, molecular markers, genetic linkage
map, QTL




itealall sda Al dnhae daas dohe daaa jilal) )
A jall Cland gl alasiuly sl el Al ) dday A s s Al ol gis
Open o Cpua pldiy) ¢ oAl JEGY) ;g pdial)

Omes daa] adla ;) giSal) L)

S s alu gisal)

Y..‘\/T/V:%J.\J\@A@JU H\J)l\:?ué
) el

Al A al) 5 LYY Jeealaal dpily allall (& 581 A el ool Jisg
Al Jraalad) aal o bl iy jeae oy o3l Jraalaal 4l
GO 33 s Ja oY) (A oSl Jhe kel AnlaB¥) Clivall Gany Gl yiin
. Ol bl puesl Alleall Ol 1wl (e 3 6l

G. barbadense x G. m =55 Oomagd dae addul jalloda 8
Chiia ae (L i) HSae) Gty Caia o Gpagd Gasb e Wy hirsutum
oy (SN 5 Jaall (o Jpaalldllng (a5l alia) AYS30a
RAPD ) i alasialy Ul 5591 diad) (pe s VY LA 1 i) sy
Geclad g3 Vo) g (DLl ezl ) YA ) SSR A Ay (Al sdie clial Y1)
e SUI Jaall 5 palial 3y pedaal) jydall clily A A8LSYL ( AFLP I cbab
¢ el alaga ¢ a3V Slaa ¢ 38 5 Ul wie 3aEall &8 ¢ clail) Jgha) aa 5 il
Y¢ ) Bulked Segregant Analysis 428 Cwadivl WS | (@l Je 55l aae
s oSl Hla V) ddial drenall ) W) sl (AFLP Slialy (e 444 55
Adal Y1 A8 )l Ay Al ands 5 Akl HY) 3Ll Jee o5 daanall il
. (MAP MANAGER) (53 smla geali s plaiuly

il g VAY Lgle o g0 A0l )l de gana Y7 dpkal V1 dday jall & jelal 8
ebaal) Jsda b gia LS5 ¢ Glasadiion YYV e 0 g bl g sanan (i da
alae o)l St a3 LS Ol jsadiin ALY D) G Lo ) i Akl Y
(e gus g g KI5 a0 SSR linly aladiinly el y ila gas ga 9SS Adalis )

slall eyl aladi iy (Single Point  Analysis) ¢! ) a5 LS
O IS (B aSati Al da gl Bhaliall e o jaill g (QTL Cartographer)
e ¢ sl slaga ¢l Y alage ¢ 58 ) Il ie 3agad) Q8 ¢ il J k) Cilia
Glaall ikl )l 48e agd QTL £+ (Ho coyaill aidus (bl e 5,1l
QTL 'Y Lein e ¢ Aphalii )l e gana V) o (padige 5l SO i) 40La@Y)
1ol Ao Helllaae dday 3a G QTL 9 5 @lall J gl ddiay dla i3
pd)dhaydla GV QTL T 5 asdill dana s Jla JY) alae Jibua (30 I QTL
C3a ) J ) die Basall

X oy diia gmr oo 5 gl dbali )l Ay ja Jl Canall 1aa yiag
Lala@Y) Clial) (panay Alia Cld o et pe A siia Blalia jolay AYS joa
il et gl L (e A i 038 aladiuly () 3 dalel)

Clicall il a8l sa dglaly ;¥ dday A1) gy jall Glasl sl (ohdll ;A clalsl)
A

ry




CONTENTS

Page
INTRODUCTION........coooooooioee e 1
REVIEW OF LITERATURE ..., 5
1. Molecular markers .. . 5
a. Simple sequence repeat (SSR) 5

b Expressed sequence tag (EST) and expressed sequence
tagged- simple sequence repeat (EST- SSR) .........ccccccovvn. 11

c. Amplified fragment length polymorphism (AFLP)............. 19

d. Randomly amplified polymorphic DNA (RAPD)............. 25

e. Bulked segregant analysis (BSA) ........ccccoooviiiiiiiiiin, 32

2. Genetic linkage map and QTL analysis.............cccoccoov. 36
MATERIALS AND METHODS ..., 67
1. Materials. ... 67
a. Plant material (Mapping population) .........................o.... 67

2. Methods. ... 68
a. Phenotypes and traits measurement .......................ccc......... 68

b. Normality test of the phenotypic traits ......................c.c..... 68

C. DNA 1801ation ...........cccoooiiiiiiiii 69

d. Molecular markers................cccooeiiiiiiiicee. 71

e. Bulked segregant analysis ......................ccccccccoiiivinccnicee. 86

f. Marker codes and designation .....................cccoeecerrcerriennnenn. 87

g. Linkage analysis and map construction........................c...... 87
RESULTS AND DISCUSSION... s 89
1. Parental selection and productlon of mapping populatlon 90
2. Statistics and normality test of traits .............................. 94

3. Molecular markers analysis................. e 98
a. Polymorphism as detected by SSR analy51s ......................... 99
b. Polymorphism as detected by EST and EST-SSR analysis 103
c. Polymorphism as detected by AFLP analysis..................... 106
d. Polymorphism as detected by RAPD analysis................... 111

e. Bulked segregant analysis ..........cccccoocciiiiiiiiiiiiie. 114



4. Linkage analysis and map construction

5. Assignment of linkage groups to the chromosomes............

6. QTL analysis

7. Correlation between traits.................................
8. QTL associated with bolling dates .. :
9. QTL associated with number of bolls per plant

10. QTL associated with plant height.....................................

11. QTL associated with days to flowering

12. QTL associated with number of nodes.............................

SUMMARY

REFERENCES ...
ARABIC SUMMARY ...

II





