List of contents

Dedication - i
ACKNOWLEDGEMENT---- — i
LIST OF TABLES - -- — iii
ABSTRACT (ENGLISH) iv
ABSTRACT (ARABIC) - — vV
CHAPTER ONE: INTRODUCTION --------mmmmmmmmmm oo oo 1
CHAPTER TWO: LITERATURE REVIEW -—-- 5
Planting information — Millets - 5.21
2.1.1Distribution 6
Sowing time -------------------- - -—-  6.2.1.2
Sowing rates - --—- 6213
Soil preparation ------===-====mmmmmemmme oo -~ 7.214
Row spacing - 7.2.15
Weed control -----=---=mm oo oo 72.1.6
Crop nutrition -------===-====---=—mmmmmmmmo 721.7
Grazing Management --- - 8.2.1.8
Nitrogen - 8219
Insect control --- ---  82.1.10
2.1.11Carrying capacity ---------------=======mmmmmmmmo— -9
Seed treatment before planting - 921.12
Ability to compete with weeds -—--- 102.1.13
Response to photoperiod 10 2.1.14
Genetics and reproduction -- 10 2.1.15
Diseases --- 11 2.1.16
Fertilizer Application -- - 12.2.17
Nitrogen 13.2.2
Nitrogen importance ---- 13.2.21
Sources of nitrogen ---- 14 .2.2.2
Natural sources - 142221
Biological sources -- -- ----15.2.2.2.2
Commercial sources ----------- --- 16.2.2.2.3
Soil nitrogen =-----=======m == 17 .2.3
Forms of soil nitrogen ----------- ---- 18.2.3.1
Intercropping 18 .24
Nitrogen interactions - -- 19 .2.5
Nitrogen uptake 19 .2.5.1
Time of nitrogen fertilizer application --- --- 202.5.2
Losses of nitrogen ---- -- -—- 21253
Effect of soil type on nitrogen fertilization - - 21.2.54
Response of pearl millet to nitrogen fertilizer ------------------ 22 .2.5.5



The effect of irrigation water on pearl millet ------------------- 24 2.6
Effect of drought on growth, development and yield on pearl .2.7

millet--- 25
Effect of temperature on growth and yield of pearl millet ----- 27 .2.8
Optimum temperature for growth ----------=--=mmcmmeemmeee o 29 .2.8.1
Minimum temperature for growth ---------------cemmemmemmee - 29 .2.8.2
Suitability for hay and silage - - 29.29
Palatability 30.2.10
What Restores Palatability? ---------=---=mmmmmmmemmmmee o 30 .2.10.1
Dry-matter and green-matter yields --- 30 .2.11
TOXICity ~=mm=mmmmmmm e 31.2.12
Forage millet -- 312.13
Silage ----=--=mmmmm e - 31.2.13.1
Hay 32.2.13.2
Pasture ---- -- 32.2.123
Chemical composition of pearl millet -- --- 32 .2.14
CHAPTER THREE: MATERIALS AND METHODS -------------
Site of experiment (location and description) - 34 3.1
Climate ---- - 34 .32
Experimental design and treatment - ---- 35.33
Soil and soil preparation - -- 35.34.1
Soil analysis -----===-===mmmmmm oo -- 35.34.2
Seeds source - - 36.3.5.1
Seeds germination test --- -- 36.3.5.2
Fertilizer application -----=--========mmm e 36 .3.6
Cultural practices --- 36 .3.7
Weeds and weed control - 37 3.8
Diseases --- -- 3739
Parameters measured -----------======-mmmmm oo 37 .3.10
Fresh weight (kg) ------------------- -- 37 .3.10.1
Dry weight (kg) ---- -- 38.3.10.2
Plant height (€m) -----=======mmmm e e 38 3.10.3
Number of tillers -------------- ---  383.104
Stem diameter (cm) --- 38 3.10.5
Number of leaves per plant - ---- 39 .3.10.6
Head exertion (distance between flag and pot) ------------- 39 .3.10.7
Head length (cm) --- - 39.3.10.8
Head diameter (cm) --- 39 .3.10.9
Forage yield (Ton/ha.) --- 39 .3.10.10
Statistical analysis -- ---- 39 .3.11

CHAPTER FOUR: RESULTS ---
Effect of Nitrogen Fertilizer on Growth Parameter of Pearl 4.1
Millet ---- 41

41



Millet Cultivars 414.1.1

Fresh weight - 424.1.11

Dry Weight —-=--=--=m e e 42 4.1.1.2

Plant height (cm) - - 44 4.1.1.3

Number of tillers per plant ----------- -- 464.1.14

Stem diameter (cm) --- -—- 484.1.1.5

Number of leaves per plant - - 504.1.1.6

Head length (cm) --- -~  524.1.1.7

Head diameter (cm) -—- 544.1.1.8

Head exertion (cm) ------------ 56 4.1.1.9
4.1.1.10 forage yield (ton) - 58

CHAPTER FIVE: DISCUSION -—-- 62

SUMMERY AND CONCLUSION ---- - 69

REFERENCES - 71

APPENDICES - oo e 79




Effect of Nitrogen Fertilizer in Irrigated Pearl
Millet (Pennisetum americanum L.K- Schum)
Forage Yield

By
Mohamed Abd Elfatah Marhoum Abd Elgadir
B.Sc. (Agric) 1999

University of Sinnar

A thesis Submitted to the Sudan University of Science and
Technology in Partial Fulfillment of the Requirements of

.(Degree of M.Sc in (Agronomy

Supervisor

Prof. Yassien Mohamed Ibrahim Dagash

Sudan University of Science and Technology- Faculty of Agricultural
.studies- Department of Agronomy
January 2010



