CONTENTS

PAGE

CONTENTS. c.cccerrernrnssessssassssasssssessessssssssassssssassssssssnsasssasssnsssnss
ACKNOWLEDGMENT ...ccoesiiiasnrinsansessssssssssnsssssssssssnsnnanse
INTRODUCTION.....cccocenensmsessrsassassessesassessesssssssassssssessnessssanse i
REVIEW OF LITERATURE......ccccecinninnnncccsecsasssnnsnaninea 3
I. Effect Of intErCropPing ......ccoeereremsereesrinenmnssisissssssnniasnnsns 3
1- Faba DEAN......ccoveririreeereeresseterissesinssansanssnasas s s s saassas 3

2= SUEAT DEEL ..ottt s e 5
I1. Effect of sowing date on faba bean...........ccococeeeiiiinnnnnn 9
I11. Effect of plant density on faba bean ...........cccccooeenieninene. 12
IV. Effect of nitrogen fertilizer on sugar beet............coveee. 18
V. Effect of nitrogen fertilizer on faba bean...........ccceeeeee. 28
VI. Competitive relationships ........ccccevueinenniinininnnininne 29
MATERIALS AND METHODS ....ccoevcvsennensssssnsessensancansans 32
RESULTS AND DISCUSSION ....cccceerensensansansansescssesnsncanes 41
1. Effect of sowing date of faba bean on sugar beet ............. 41

1.1 Effect of sowing date of faba bean on some
growth characters of sugar beet after 5 months from

SOWIILE c.verveneeeeresteserisnesesssssssasaesassassssastessassssesasssansansns 41
1.1 ISumber O AGaTES . ccniermmmnamniivomcnmnnns cnsdrnn avssiaia 41
1.1.2 Root length and diameter..........ccoeveeeneiniiinininnns 4]
1.1.3 Fresh weight of leaves, roots and total plant

fresh Weight...oveeinieciinecece e 43
1.1.4 Dry weight of leaves, roots and total plant

ArY WEIEDE ..ccconssmsmmseasonstoasdiammenmsssnsssussnees 44

1.2 Effect of sowing date of faba bean on some

growth characters of sugar beet after 6 months
FrODN SOWINE iseeommmmanmpssssasibnuasrssavibrresssnsss 45
1.2.1 Wuthber o J6aVES ... cocossivssismssussaminmonanepssssnssonts 45
1.2.2 Root length and diameter..........cooevvuevennnienicnnnns 45
1.2.3 Fresh weight of leaves, roots and total plant

fresh welght..commnmmmsdssamvmonesiimrsas 47

1.2.4 Dry weight of leaves, roots and total plant
dry WRIBHE ..isanrosmsminmines - S S - 48



1.3 Effect of sowing dates of faba bean on growth, yield

And yield components of sugar beet at harvest.......... 49
1.3.1 Root length and root diameter ......................... 49
1.3.2 Fresh weight of leaves, root/plant and total
fresh weight/plant ............c.ocueveeeeevicereeeeeiesennn. 51
1.3.3 Top yield/fed ................ NN S—— 53
1.3.4 Root yield /fed .......cocooeriremrireeeresreereeesresesnn., 54
1.3.5 Biological yield/fed...............cocoeeeveereereererrnn 55
1.3.6 Sugar yield/fed.........c.ceuveriveveeeeereeereeeenn. 55
1.3.7 Effect of sowing date of faba bean on technological
quality of sugar beet ..........cccceveevvvvreereeeeerennnnn, 56
2. Effect of faba bean plant density on sugar beet................. 57

2.1. Effect of faba bean plant density on growth characters
of sugar beet plant after 5 months from planting....... 57

2.1.1. Number of leaves/plant ..............cocoorereerernn.. 57
2.1.2. Root length and diameter-................co.oevoveon... 57
2.1.3. Fresh weight of leaves, root and total plant

o T AN SR R 59
2.1.4. Dry weight of leaves, root and total plant

dry Weight ......ccocuvvueiereiireiieecceeeee e 60

2.2. Effect of faba bean plant density on sugar beet growth

after 6 months of sugar beet planting......................... 61
2.2.1. Number of leaves /plant......... e 62
2.2.2. Root length and diameter................ocorev........... 62
2.2.3. Fresh weight of leaves, root and total/ plant..... 64
2.2.4. Dry weight of leaves, root and total/plant ........ 65

2.3. Effect of plant density of faba bean on some growth,
traits yield and yield components of sugar beet at

RATVESL......oetcete e e 67
2.3.1. Root length and diameter.....................ooooovio. 67
2.3.2. Fresh weight of leaves, root and total/plant...... 69
2.3.3. Top yield / fed.......ccouurueuveeeerereeeerersses s 69
2.3.4. Root yield / fed .....oeueuceeeereeerereeeeeeeeeeeo 70
2.3.5. Biological yield / fed...........ooevrmrerereseorn, 71
2.3.6. Sugar yield/ fed.................cooveveeremeerers . 71

2.3.7. Effect of plant density of faba bean

CONTENTS.

-ii-



on technological quality of sugar beet.............. 72
3. Effect of nitrogen fertilization on some growth characters

OF SUGAT DEEL......cciuimsssussossnsasassosasassssssssonenserssmmmnsnnnesansases 72
3.1. Effect of nitrogen fertilization on growth characters at
5 months from sugar beet planting .........cceeeeveiieiiinns 72
3.1.1. Number of leaves/plant.........cccceveeiivnnnnnincncnnns 72
3.1.2. Root length and diameter...........cccevrreinininnn 74
3.1.3. Fresh weight of leaves, root and total fresh
weight /plant ........coeeisisesssisesmasesisinssssaasassseassen 75
3.1.4. Dry weight of leaves, roots and total plant
dry Weight .....covveimienninnnnnnnesssssisseessassennianes 77
3.2. Effect of nitrogen fertilization on growth characters at
6 months of sugar beet planting..........cccoveenniiiinnnns 78
3.2.1. Number of [eaves ........ccccvreimmniirrnsnnsenevisnnen 78
3.2.2. Root length and diameter..........ccocuvvvuvnnenninnnnnn 78
3.2.3. Fresh weight leaves, root and total/plant.......... 80
3.2.4. Dry weight of leaves, roots and total plant
Ary WEIEhE ciosnsmecsssmmssssmmsssomsrspsssmmnmmsnsernessnserarn 82
3.3. Effect of nitrogen fertilizer on some yield and
yield components at harvest of sugar beet.................. 83
3.3.1. Root length and diameter.........ccceveneireiiiiennnnnns &3
3.3.2. Fresh weight of leaves, root and total/plant .....85
3.3.3. Top yield/fed ........ccccuvnmnennneninsisnnncsssssnsncnnens 87
3.3.4. Root yield /fed .....ccovniininnieninnenes s 88
3.3.5. Biological yield/fed ..........ccovveennrinnsaccsccssecnnns 89
3:3.6. Sugar vield/fed .....ccimuumsmicsinsmsnsmsrssssmsssennes 89
3.3.7. Effect of nitrogen fertilizer on technological
quality of sugar beet........ccvvecinniniiiicenaiinnnnns 90
4. Effect of sowing date on yield and yield component of
fADA DEAN .....cccvevirsrernassansssrssassssansasissssssnsssisnisvansnnssaansonsine 91
A.1. Plant Beight . .ummsamnmasmmssneomgmsmnssnsons sorssssiaisis 01
4.2, Number of branches/plant ...........ccioseicercssennnaaaassossens 93
4.3. Number of pods/ plant...........ccccevevunienniininesscsncnsennnn 93
4.4. Number of seeds/pods ........ccovrrereenenieeiinennnnnniesnn 94
4.5, Number of seeds/plant..........ccccuauesmsssionsvennsnssesas 94
4.6. Seed yield/ plant ........ccicimniisncisisasassissessasssnsossassas 95
CONTENTS




4.7. Straw yield/plant.............ooovomoromoooo 96

4.8. Weight of 100-seeds (=411} RS 96
4.9. Harvest indeX..............v.eeeveevereereesroooooo 97
4.10. Seed yield /fed ............vveevoerroremo 97
4.11. Straw yield/fed..............oovrermrremreooo 98
4.12. Biological yield/fed ............cooorromvoo 98
5. Effect of plant density on yield and yield components of
faba bean ..o 99
S.1. Plant height.......co.vueovveeeeoneooveereoeooo 99
5.2. Number of branches / plant ... 101
5.3. Number of pods/ plant...............covoooooo 102
5.4. Number of seeds/pod ............oooooveooooo 102
5.5. Number of seeds/plant..................cooooooo 103
3.6. Seed yield/plant ..............eevevomrooroo 103
5.7. Straw yield/plant ...............ocoomeoeoo 104
5.8. Weight of 100 seeds (gm)............oovoeoovvevoooo 105
3.9. Harvest indeX.........ueevveueveeeerereressoooooo 105
5.10. Seed yield /fed ...............ooorommremmmroo 106
S.11. Straw yield/fed.............oveeveeeresreomeosoooso 106
5.12. Biological yield/fed ..............coooooreoooo 107
6. Effect of nitrogen levels on yield and yield components

OF FADB BOAN..ux.censssssssistssnmmmersoemansomrorsasssonssssasesssmmsslons . 108
6.1. Plant height..........ooovvoeveeieeeoeeeecoooooo 108
6.2. Number of branches /plant .................o..o.....___ 110
6.3. Number of pods/plant..............cooovoooooo 110
6.4. Number of seeds/pods ............ooovvoorrooo 111
6.5. Number of seeds/plant...............coomrvvoovoo 111
6.6. Seeds yield/plant.................ooooemreomoeoooooo 112
6.7. Straw yield/plant.................oevorvorooeoo 112
6.8. 100-seeds Weight ............eeevvereereooo 113
6.9. Harvest index percentage ... 113
6.10. Seed yield /fed ........eveeveeeerreeoo 113
6.11. Straw yield/fed ...............vereremmeo 114

............................................... 114
7. Effect of intercropping faba bean with sugar beet on yield,

yield components and technological quality of sugar beet..115

CONTENTS.

-1v-



7.1. Root length and diameter..........ccovemniniinennnnnininnns 115
7.2. Fresh weights of leaves, root and total/plant fresh

WEIERL ..ot 118
7.3. Top yield/fed......cvvniiniiiiisins e 118
7.4. ROOt Yield/fed .....ccovuveinisiienniararennnnnsssusssscsassssnansnnns 119
7.5. Biological yield / fed ..o 120
7.6. Sugar yield/fed.........ccoommmmnneiniins 120
7.7. Technological quality of sugar beet ...........ccoeiinee 121
8. Effect of intercropping faba bean with sugar beet on yield
and yield components of faba bean at harvest................ 121
8.1. Plant height ......cccovvviviinirinirinneinsisssssssssce s 121
8.2. Number of branches/plant ..........ccoevveveiniinnnnnnnnn. 123
8.3. Number of pods and seeds/pod..........cccovenereiiiininnnne 125
8.4. Number of seeds / plant..........coceriiicicnienensinnnninnnen 125
8.5. Seed yield/plant ..........covvrerenrnrnriiinisennsiiinesinannens 126
8.6. Straw yield/plant .........ccoceerviiriiiininennnesiiiinn. 126
8.7. Weight of 100- SE€dS .....ocovviieriieniiniiiiiiinnnseennees 127
8.8. Harvest INAEX.....ccceceeveererersrmesiissnsssnssssssssnssssssssssnnes 128
8.9. Seed yield /fed ........cvvrvrnnnninnnieninnsssniscsssiesssssnenens 128
8.10. Straw yield / fed.......covvmmnveniniiinnneninnnsccinines 129
8.11. Biological yield /fed ......ocovvereiiiiinnininecinciininnns 129
9. Effect of interaction between sowing date and plant density
on growth character of sugar beet .........cooeveiiiiiiniinnnnnn. 130
9.1. After 5 month from sowing sugar beet..................... 130
9.2. After 6 month from sowing sugar beet..............c...... 132
9.3. Yield and yield components ..........ooueevensrersnssssaneanne 134
9.4. Technological quality of sugar beet ............cccecvnuene, 136
10. Effect of interaction between sowing date and nitrogen
fertilizer on some growth characters of sugar beet ....... 138
10.1. After 5 months from sowing sugar beet ................ 138
10.2. After 6 months from sowing sugar beet ................ 123
10.3. Yield, yield components and technological quality of
sugar beet at harvest .........ccoovvirccniiiinnnnennicnnene 143

11. Effect of interaction between plant density of faba bean and
nitrogen fertilize on some growth characters, yield and

CONTENTS




yield components and technological quality of sugar

e S T 144
11.1. After 5 months from sowing sugar beet ............... 144
11.2. After 6 months from sowing sugar beet ................ 146
11.3. At harvest of sugar beet .............ooooooveo 146

12. Effect of interaction between sowing date, plant density
and nitrogen fertilizer on some growth characters of

SUZAL DEEL .....ovvveevivecerivveniseseeeeeeeees s 149
12.1. After 5 months from sowing sugar beet ................. 149
12.2. After 6 moths from sowing sugar beet ................. 151

12.3. On fresh weight of leaves/plant, top, biological

and sugar yield/fed and technological quality of
SUGAL DEEL.....voveeeves e 153

13. Effect of interaction between sowing date, plant density
and nitrogen fertilizer on yield and yield component on

faba bean ... 156
13.1. Effect of interaction between sowing date and
plant density of faba bean...........o...............___ 156
13.2. Effect of interaction between sowing date and
nitrogen fertilizer of faba bean ... 160
13.3. Effect of interaction between plant density and
nitrogen fertilizer on faba bean .....................___ 162
13.4. Effect of interaction between sowing date, plant
density and nitrogen fertilizer on faba bean ...... . 162
14. Competitive relationships and yield advantage.............. 166
14.1. Land equivalent Ratio (L.E.R.) «.....oovvomoo 166
14.2. Relative Crowding Coefficient (R.C.C) wicidirnranen.. 168
14.3. AgEIessiVity (A) .....owwrvereereeeeeeereeesoooo 171
14.4. Cereal units and economic evaluation ............ 173
14.4.1. Cereal units (CU)......ovouvoveeeeeereesre 173
14.4.2. Gross return/fed: .............coooooomreomreo 175
SUMMARY ...connrettnctssensennsssesnsssesessesesssssessssesn s 178
LITERATURE CITED ...u.ucuuurrerrrnnsrsesesensssssessonseens 195
APPENDIX ...ouuuritrrnsssssisessssesssansnssssssssssssssssssssssmseses s ss. i
ARABIC SUMMARY ......ocomcesssisasssssssssosssssmasermmmsessomssnsssossess
CONTENTS

-Vi-



