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No. 

Houses No. 
Full capacity/year Actual Production/year 

Amount Production Bucolical 

Sector Estimate(Chicken) 
Activated 

 

Deactivated Totsl egg Chicken egg Chicken 
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Organic Food Safety and Quality 

tion and BackgroundIntroduc

gene-modified crops  - GM Crops

O`Domovan and Mc Carthy, 2002

Scholten 2006
Sealtle (Washington, USA) and Newcastle (UK)

EdinburghScotland

ecological agriculture
EU

EEC

banned

                                                 
)*( Nutrition and feeding of organic poultry, Rober Blair, Library of Congress Cataloging in Publication Data, 

2008 
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FDA

  
  
  

invertebrates

extrapolated

Wilson, 2003exclusion

Wilson, 2003

beadlets

Wilson, 2003

NZFSA, 2006
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Wilson, 2003

Aims and principles of organic poultry production 

commissionthe codex alimentarius
FAOWHO

agroecocystem health
biodiversity

as opposed

optimal agroecosystems

a symblotic relationship

outdoor based systems
minimizing environmental impact

vertification of the production 
system
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Organic standards

The natural biological cycles

instinctive

DES diethyl stilbestrol

tandardsinternational s

accreditation

Committee of the International Federation of Organic Agriculture Movements (IFOAM)
Codex Alimentarius

FAOWHO
CodesFAD/WHO

adoptedIFOM
OrganicSustainableCodex

Organic GuidelinesOrganic Livestock Production

Codex

Codex
Codex
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IFDAM

Codex regulation
 

indigenous 
  
 

 
 

 
  
 prescribe

competent authority
 

  

 national legislation 
  
 

 

 
 

 

analogic substances 
 

 
  

 bindersanti-caking agentsemulsifiers
stabilizersthickenerssurfactantscoagulants
 

  
 preservatives 
 

 
  

World Trade OrganizationThe Global Trading Community
 International Organization of Standardization 

(ISO)

ISO
a world wide federation of national standards
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IFDAM
ISO

IFDAM(UNCTAD, 2004)

Kilcker et al., 2006

Europe 

revised
implementation

one aspectpertinent

endangered status
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IID1.31.4
1.6

adherence

North America 

 The USA 

National Organic Program (NOP)
NOP, 2002

NOP

National Organic Program 
(NOP)

NOP
NOP

derogations are sanctionedNOP
Canada

Canda Organic Initiative Project
The new federal regulation

CGSB 32 , 310CGSB
CAAQ, 2005
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temporary con finement
inclement weather

provison

US NOP

NOP

US NOP
USAD

US NOP
The Caribbean 

set upIFOMAGALCI
GALCI

GALCI
Costa Rica 

Mexico 

SAGARPA
GAIN

NOP

South America 

Argentiva

IFOAMGAIN report, 2002
admissible

National Service of Agricultural Food Health and Quality
(SENASA-Servicio Nacional de Sandiady Calidad Agroalimentaria)
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Senate
SENASA

SENASA
Brazil 

MAPA
#7(NI7)Normative Instruction

GAIN, 2002
NI7

NI7
(National Council for Organic Production)

GAIN 2002

Chile 

(SAC) Servicio Agricolay 
GanaderoPlant production and Quarantine PPQ

IFOAM
Africa

IFOAMAfrica Organic Service Center

Poverty reduction strategies
South Africa

IFOAM
Codex

ECOCERTSGSAfrisco

audit checks

Australia -Australasia  

AQIS
AQIS

stipulate
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derogation
comply

subject to
T

consenting

IFOAM

legislation
mandate

fraudLawrence, 2006

China

The Agrifood MRLresemblesIFOAM

OFDC
adjacent

OFDC

D

OFDC
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OFDC
OFDCD

OFDC
OFDC

Feeding conditions

Japan 

JAS:MAFF, 2001
codex guidelines

MAFF, 2006

silkworm
DNA

conformJASNOP
JAS

MAFF
RCOs

Republic of Korea 

GAINReport, 2005
UNESCAP, 2002codex

MAF
KFDAGAIN, 2005

NAQSMAF
MAF

KFDA

Landry Consulting, 2004
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NACF
MAF

GAIN, 2005

New Zealand 

NZFSA
MAFOP3NZFSA

USNOP

Other countries 

Impact 

Limiting amino acids

Feed-grade
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Elements of Poultry Nutrition  

Digestion and Absorption of Nutrients 

(From Henry et al., 1993) 

Portal blood system
Mouth 

Crop 

metered into

Lubricationsofteningmucus
peristalsis
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Proventriculus (Stomach) 

glandular stomach
HCLPrecursor (Zymogen)pepsinogen

pH 2.5

chyme

Small Intestine 

Large instine

chyme
duodenum

pH

micelles

AASmonoglycerides

Lactase

contract and relaxchime

Jujunum and Ileum

Jejunum
Ileumingesta

Passive diffusion

Passive diffusion
active carrier systems
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worn-out cells

Ingesta
abraded wall

Large intestine

colon
blind caeca

Cloaca (vent)

lucerne
ratites

expelled
Cloaca

Feed intake

innatelearned
taste buds

nutritious and harmful feeds

visual appearence
El-Boushy and VanderPoels, 2000

posses a keen sense of taste

rancidity 
and staleness

Starveouts

the behavior of sniffing
El-Boushy and Vander Poel (2000)

some degree of nutreitional wisdom or specific 
appetites
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Forbes and Shariatmadari, 1994
Choice feeding systems

El-Boushy and Van der Poel (2000)

El-Boushy and Van der Poel, 2000

Social interaction
group situation

Digestability

Digestibility coefficient
ileum

Cloaca

apparent digestibility
mucin

endogenous 
lossestrue digestibility

igestibilityFactors affecting d

Digestibility of carbohydrates

Caeca

hemicellulosesPentosanesoligosaccharides
Pentosans and B-

glucansdigesta
NRC, 1994sticky droppings

breast blisters

chitin

Hossain and Blair, 2007

α-galactaccharide
Araba et al., 1994

Low-galactoccharide
steam pelleting
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Digestibility of proteins

growth depression
Pancreatic enlargement

antitrypsins
Zhang and Parsons, 1993

antitrypsinsProteolytic enzyme trypsin
other proteolytic enzymes

Anti-nutritional compounds
tannis

gossypol
NRC, 19994

lucerne meal
saponinGerondai and Gippert, 1994

Digestibility of fats

Katongole and March (1980)
tallow

saturated fats
Wiseman, 

1984

Proventricular

extra-caloric effectNRC, 1994Wiseman, 1986

erucicrape seedBrassica 
spp.cyclopropenoid

Digestibility of minerals

phytate

non-phytat phosphorus

microbial phytase

phytase

digesta

Saturated fats
Atteh and Leesonm, 1983
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Nutrient requirements

Energy

trapped chemically
Cereals

provision
The total energy (gross energy)

Digestible energy (DE)

DE

Metabolizable energy (ME)
Net energy (NE)

ME

ME
MEME

NMEMEn

MEapparent ME (AME)
endogenous 

secretionssloughed-off intestinal cells
endogenous urinary secretionsTrue ME (TME)

TMETMEn

endogenous losses

(Sibbald, 1982) endogenous loss
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MEnTMEnNRC, 1994MEn

TMEnwheat 
middlingsmaize distillers grains plus soluble

NRC, 1994MEnTMEn

MEnTMEn

MEnTMEn

MEnTMEn

NRC, 1994ME
NRC, 1994NRC, 

Gross Energy (GE) 

(FE) Fecal Energy 

Digestibe Energy (DE) 

Urinary Energy (UE) 

Apparent Metabolizable Energy 

(AME) 

eUE FUE FFE FmE 

MEtabolizable Energy (TME)  

          F = Feces                                      U = Urinary                         F = Feed  

         m = metabolic                               e = endogenous                   E = Energy 
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1994MEAMEKilocalories (Kcal)
Mega calories (Mcal)/kg feed

Joules (J)Kilojoules 
(KJ)megajoules (MJ)

1 Mcal = 4.184 MJ; 1MJ = 0.239 
Mcal ; and 1 MJ = 239 Kcal.ME

MJ or KJ aswell as Kcal/ Kg
Protein and Amino Acids

CP
AAS

AAS

AAS

essential AA (EAA)

semi-essential 
non-essential AA (NEAA)

The first limiting AA

EAA

NRC, 1994

AA

NRC (1994)

NRC, 
1994

EAA
CPNRC, 1994
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ileal digestibilities
bioavailabilitiesAAS

profile

ideal protein (IP)

IPEAA
IP

Van Cauwenberghe and Burnham (2001) and Firman and Boling (1998)
AAS

AAS3.1-3-3
cereal grains

canola meal
AAS

AAS

NRC, 1994 Baker and 
Han, 1994

Lippens et al., 
1997Gruber, 1999Mack etal., 

1999

ND 

NDND 

 + 

ND

ND 

NRC, 1994 CVB, 1994ISA, 1996/97MN, 1998

NDND

 + 

 



222 
 

 

 + 

AAS

IP

IP

IPNRC, 1994

AME
TME

 (N.B) Nitrogen Balance 

 (B.V) Biological Value 

B.V (apparent)
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B.VApparent

FMNFecal Metabolic Nitrogen
(UEN Urinary Endogenous Nitrogen

True
TrueB.V]FMNUEN[

]FMN[

FMNUNE
FMN

UEN
FMNUENFasted

no feedTME
FMEUEN

 (R.V) Replacing value 

R.v
Standard

Standard
R.V

Casein

]St.[ 

Standard

 (NPU) Net Protein Utilization 
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(NFD) Nitrogen Free Diet
Maintenance

NPU
NPU

NPU
KilledFreeze Dry

%NPU]
NFD[

 (PRE) Protein Retention Efficiency 

Killing

NFD

%PRE]NFD[

 (PER) Protein Efficiency Ratio 

PER
 TEP) Total Protein Efficiency( 

PER

TPE

 (EAAI) Essential Amino Acid Index 

 

aaAA
n

Highly significant correlation(EAA)
B.V

 
                  ⁿ       aa1            aa2              aa3                                                                   aan 

EAAI  ـــــــــــــ× ........................... × ــــــــــــــــــــ × ــــــــــــــــ × =           ــــــــــــــ 
                         AA1          AA2          AA3                                                                  AAn 
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B.V.  = 1.0747 (EAAI) – 13.74   (r= + 0.948) 
B.V.  = 1.1403 (EAAI) – 8.415  
B.V.  = 1.0900 (EAAI) – 11.73  

 Chemical Score

Standard
FLAAFirst Limiting Amino AcidSLAASecond Limiting Amino Acid

TLAA
Limiting

(ST.) 
Standard

St.

 St. 
 Chemical Score 
  

St.

R.V

Chemical ScoreThe greastest deficit

Methionine
Lysine
Valine
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 Available Lysine

Browning or Milard reaction

Available Lysine
Carpenter

epsiton
1-Fluoro, 2.4 dinitro benzene (FDNB)Dinitro phenyl

Ether
Peer`s Law

available
FDNB

Browning 
reaction

lysine availability
Pepsin. 

ient RequirementsNutr 

 
 

 
radiation 

  
 

 
  
 

 
 

 
 

 

 Maintenance 

Metabolic body size
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 Production 

EnergyProtein

Maintenance

 rgy (ME)Metabolizable Ene 

(BM) Basal 
Metabolism

BM

 
 

 Zone of thermal neutrality

 
 Zone of thermal neutrality

 
 

 
 

Spesific Dynamic Action 
 Respiration Calorimeter

Energy Balane 

BM
Metabolic Body Size

BM
BM
BMKleiber. 1947
BMScott. 1976

ME
KleiberScottME

MEKleiber
MEScott

ScottFree
Caged

ME
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ScottME
ME

MEFree
Caged

Free birds

Caged birds

FreeCaged

MEFree layers
MECaged layers

 Crude Protein 

MB
Broody

Broody(
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Growth

  
  

 Energy 

ME
ME

Gross energy

Bomb Calorimeter

NRC

 Crude protein 

  
 
  

  
  

 Absolute growth rate 

 Relative growth rate 

][
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 Feed conversion

TDNS.V.
ME

TDNS.VME
 Feed efficiency 

TDNS.VME

TDNS.VME

Egg production
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 Energy 

  
  
  

Free
Caged

 ScottARC
 

NRC

 rude proteinC

  

  

 

 Calcium and phosphorus

  
  

Ca
P
E
F

  
  

                                      0.41 E 
Ca (%) = 1.29 (P) + ــــــــــــــــــــــــــــــ 
                                         F 

                                           (Titus and Fritz, 1971) 
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D

phytinorganicphytase
phytin

Inorganic

(NRC) National Research Council

NRC, 1994 

 P)Calorie : Protein Ratio (C 

Growing

FinishingC/P
  

Ca
GrowingFinsishing
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Av.P, C/P ratio

Minerals 

3.4

macrominerals

microminerals or trace minerals

cytochromes
thyroxine

Macrominerals Trace 
minerals 

Calcium and Phoshprus
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non-
phytate phosphrous

NRC, 1994

available phosphorusnon-phytate 
phosphorus

Blair et al., (1965)

NRC, 1994

layer farigue

Sodium, potassium and chloride

HCL
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Magnesium

Sulfur

Trace minerals

Patel et al., 1997

Shelton and Southern, 2006

Inal et al., 2001

Cobalt

Copper

elastinCollagen
melanin

elastinmyelin
collagen

tibial dyschondroplasia

cardiovascular lesionsaortic rupture
Iodine

goiter

goitrogenic
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brassicas
cyanogenetic glycosidesgoitrogenic

Underwood and Sutrle, 1999canola mealrapeseed
glucosinolate

giotrogenic substancesCassava
limabeansmillet

At necropsy

Iron

haemoglobin
myoglobin

microcytic

Manganese

chondroitin sulfatemucopolysaccharide

pyruvate carboxylase
bone 

shortening (chondrodystroply)

Selenium

glutathione peroxidaseperoxidase

peroxide
Peroxides

peroxides

selenoproteinexudative 
diathesisoedema

NRC 1994exudative diathesis
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sodium selenitesodium selenate

Zinc

carbonic analydrase
carboxypeptidases and DNA polycrases

Vitamins

Syndrome
  
  
  
 

syndrome 
  

nicotinic acid
AAtryptophan

Classification vitamins

Water - SolubleFat - Soluble

C,k H, O + N, S and Co No 
precurknown (except 
tryptophan can be converted 
to niacin)

C, H, O only provitamins or 
precursors may be present

Chemical composition 
occurrence in feeds

Energy transfer; all are 
required in all cells, as 
coenzymes. One exact 

Specific roles in structural 
units. Exist as several similar 
compounds

Function
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compound

Simple diffusion Little or no 
stirage (except vitamin B12 
and possibly thiamin)

Absorbed with fats 
Substantial; primarily in 
liver, adipose tissue; not 
found in all tissues

Absorption Storage in body 

Urinary (minly); bacterial 
products may appear in 
faeces

Faecal (exclusively)Excretion

Non-ruminants 
only(generally) 

All animalsImportance in diet 

B complex, C, CholineA, D, E, KGrouping

Scott el al., (1982)

Water - solubleFat - 

soluble

BiotinaVitamin Aa

CholineaVitamin Aa

FolacinaVitamin Ea

NiacinaVitamin Ka

Pantothenic acida

Riboflavina

Thiamin

Pyridoxine

B12 (cobalamin)a

Vitamin C (ascorbic acid)

soulble vitamins-Fat

Vitamins

IU
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retinol
acetatepalmitate

B-carotene1 mg B-carotene 
= 1667 IU vitamin A 

Unthriftiness

cholecalciferol
ergocalciferol

sun-cured hays

7-dehydrocholesterol
UVB; 290 – 315 nm

7-dehydrocholesterolprevitamin D3

Webb et al., 19987-dehydrocholesterol
42.2 ºN      previtamin

52 ºN
7-dehydrocholesterol

Previtamin D3

International Units IUInternational Chick Units 
ICU Crystalline D3

α-tocopherol
Vitamin E acetate

DL-α-tocopherol
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encephelomal acid
exudative diathesis

Exudative diathesis

Phylloquinone 
(K1)Menaquinone (K2)

bloodclotting

soluble (B) vitamins -Water

Biotin

Pentothenic acid
Crack

avidin

Choline

fish solubledistillerssoluble

slipped tendon
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Purines ans 
pyrimidnes

polygutamates

NAD and NADP

dPantothenic aci

(COA) A
brewer

calcium pantothenate
Pyridoxine

Nesheim, 1974

vinRibofla

FAD and FMN

Thiamin

thiamin pyrophosphate (TPP) 
(CoCarboxylase).

Ascorbaic acid
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collagen
Response to signs of vitamin deficiency

Water 

adlibitum

pH

Feed analysis

Henneberg 
and Stohmann of Weende

weende

CFN-Free extract (NFE, or digestibile 
carbohydrates
NFE

 Moisture (water) 
 

 dry matter 
 Ash

 
 Organic matter

 
 Crude protein

non-protein N (NPN)
Crudetreue protein

AAs 
 Non-nitrogenous material 

Fibe

Van Soest and associates
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chemicellulosecelluloseligninbound N
NDS, cell contents

NDF, cell Wall ConstituentsCF
NFENDSNDF

acid detergent fiber (ADF)NDF

celluloselignin

NDFADFCF
CF

NRC, 1994tag

free extract-Nitrogen

Fat

weende

Near-Infrared 
Reflectance Spectroscopy (NIRS)

Publications on Nutrient Requirements

ARC, 1975
SCA, 1987

INRA

genotype

genotypes
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NRC

NRC

NRC
ARC, 1975

NRC
ARC(Presten and Leng, 1987)

NRCARC
NRC

NRC, 1994
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NRC
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ND ND NDND ND ND

NRC 1994

NRC, 1994
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Energy, Protein and amino acid-requirements of breeding turkey 

NRC
NRC

sedentary activity (in close 
confinement)

USDA (1976)

NRC

 
(maintenance of tissue losses due to wear 

and tear)
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Amino acid requirements of breeding turkeys

least cost

Energy and protein allowances for breeding turkey hens 

Metabolism energy of the diet Suggested protein allowances 

Kcalories per % of diet % of diet 

Kg Lb   

2640 1200 14.5 15.5 

2750 1250 15.0 16.0 

2860 1300 15.5 16.5 

2970 1350 16.0 17.0 

These values represent generous margins of safety over minimum requirements (see txt).
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Turkey breeder ration for summer 
Feed mix Price Cost Amount 
Corn 3.50 2.12 60.7100 
Soya 48 9.90 1.11 11.2200 
Wheat midos 4.00 0.40 10.0000 
Calcium carbonate 1.00 0.07 5.5000 
Corn gluten feed 4.10 0.20 5.0000 
Fish meal, menhad 17.50 0.52 3.0000 
Brewers yeast 41.00 0.82 2.0000 
Dical phos 10.20 0.10 1.0200 
Alfalfa meal, 17% 6.10 0.06 1.0000 
Salt 4.00 0.01 0.3200 
T-1 premix (Table 6) 305.00 0.15 0.0500 
Lysine, 78% 140.00 0.08 0.0560 
Methionine 98.5% 125.00 0.03 1.0240 
  5.66 100.0000 
Nutritional content    
ME 1258.10 CAL/LB   
Protein 16.00 %   
FAT 3.41 %   
Fiber 3.563.13 %   
Calcium 2.50 %   
Phos avail 0.45 %   
Sodium 0.18 %   
Potassium 0.67 %   
Methionine 0.32 %   
Meth+Cys 0.58 %   
Lysine 0.80 %   
Tryphtophan 0.20 %   
Linoleic acid 1.45 %   
Dry matter 88.27 %   
Xanthophyll 17.57 MG/KG   
 

Turkey breeder ration for winter 
Feed mix Price Cost Amount 
Corn 3.50 2.57 73.5300 
Soya 48 9.90 1.19 12.0200 
Calcium carbonate 1.33 0.07 4.9500 
Fish meal, menhad 17.50 0.52 3.0000 
Meat meal 50% 10.50 0.27 2.5500 
Brewers yeast 41.00 0.82 2.0000 
Alfalfa meal, 17% 6.10 0.06 1.0000 
Dical phos 10.20 0.05 0.4900 
Salt 4.00 0.01 0.2900 
T-1 premix (Table 6) 305.00 0.15 0.0500 
Methionine 98.5% 125.00 0.02 0.0150 
  5.70 99.9950 
Nutritional content    
ME 1349.96 CAL/LB   
Protein 16.00 %   
FAT 3.61 %   
Fiber 2.21 %   
Calcium 2.46 %   
Phos avail 0.45 %   
Sodium 0.15 %   
Potassium 0.65 %   
Methionine 0.32 %   
Meth+Cys 0.59 %   
Lysine 0.80 %   
Tryphtophan 0.19 %   
Linoleic acid 1.46 %   
Dry matter 87.95 %   
Xanthophyll 20.75 MG/KG   
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NRC, 1994M

F
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NRC, 1994

ND 

NRC, 1994

ND 

 
ND 

 
 
 

 
NDND 
ND ND 
NDND 
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NRC, 1994
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CoturnixNRC, 1994
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BobNRC, 1994

Derivation of Standards

 AMETME 
 CPAMETME 
  
  

 macrominerals 
 trace minerals 

  
  

Blair et al., 1983Acamovic, 
2002

Acamovic, 2002
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Nutritional Factors-Anti

Factor

Protease  –A 
inhibitors 

 Kunitz inhibito 
 Bawman – Bir inhibitor 

Mode of action

TrypsinChemotrypsinProteases
Means of alleviation

autoclaving
Chemical composition
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Sources

Soyabean
LegumesbeansPeas

Cereals
Potatoes

Factor

Heamagglutinins

Mode of action lectins

lectins

anitnutritive

onMeans of alleviati

Chemical composition

legumesbeans
peaslentils

Sources

tgorFac

Ricins

lectins

ricin
ricinendocytosis

RNACastor beans

Chemical composition

Ricintoxic glycoprotein
type II Rip

Ricinus communis L. (Euphorbiaceae)
30KDadisulfide bond

IIRIPsAbrus precatorius L. and, Croton
Factor

Saponins

Mode of action

erythrocutes
means of alleviation

phytostero
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cal compositionChemi

C27
Triterpenoid C30Sapogenins

Sources

LeguminosaeAlfrombilla, Drymaria arenarvides

grass pea seeds
neurolalhyrism

Getahum et al., 1999
Chick peas
Factor

Spolyphendic compoundsTanins

 Hydrolyzable 
  

Mode of action

Knmar and Singh, 1984
Tanin- protein

pH
Kumar and 

Horigome, 1986

Kumar, 19683 ; Lowry, 1990NDF, ADF
Reed et al.,1990

Chemical composition

Proanthocyanidins
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Sources

Sal seed meal
 Terkerring:  

2- Substances in terferring with utilization of mineral elements 
Factor

Phytic acid

MnZnFe

antioxidantanticancer
hypolipidemic effects

Means of alleviation

phytase
Chemical composition

Sources

Feceal grains
phytinnon-runinats

ruminantsphytates
enzyme phytates
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Factor

Oxalic aci

Mode of action

Grasas TetanyMilk fever

RDA

phytic

NIH (National Institues of Health)

Dietary Reference Intake DRIs
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Means of alleviation

sitionchemical compo

C2O4H2

C2O2(OH)2HOOCCOOH

2-C2O4
dehydrateC2O4H2. 2H2O

Sources

Factor

Glucosinolates ( thiogucosides)

Mode of action

Thyroid hormone

Means of alleviation 

l compositionChemiac
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GlucosinolatesGlucosidesgloucosinoate
thioglucoseKetoxime

glucosinolates

ourcesS

Factor

Gossypol

Made of action

grossypol-proyein complex

  
  
  
  
  
 ferrous 

sulphate 
Means of alleviation

Chemical composition

polyphenolic
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Sources

 
(1) Substances inactivating/increasing the requirement of vitamins and hormones 

Factor

Anti-vitamin A (hypoxegnose)

Mode of action

hypoxegenase
Chemical composition 

dioxygenatro
Cis, Cis-1,4pentadiene

Fatty acid + O2 = fatty acid 
hydroperoxide

Sources

Factor

Vitamin D-Anti

Mode of action

Rachitogenic
Means of alleviation 

achitogenic
Chemical composition 
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Sources

Factor

vitamin E (oxidose)-Anti

Mode of action

Means of alleviation

Sources

Factor

vitamin K-Anit

Mode of action

Sweet Clover DiseaseProthrombin

Factor

vitamin B6 (pyridoxine-Anti

Meansx of alleviation

Water extraction
Chemical composition 

Sources

Linseed meal

Factor

Minosine

Mode of action

mimosinealopeciaeye 
cataractsLeucaend meal

mimosine
Pyridoxal phosphate

trans – aminasesHegarty, 1978

mimosine
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3,4dihydroxypyridinemimosineJones and Hagarty, 
1984

Leucaena
Meansx of alleviation

Fe+2 , AL+3

Chemical composition 

B-3-hydroxy-4-pyrodine amino acid
tyrosine

Mimosapudicamimosine
DHP

3.4 and 2.3 dihydroxy pyridine (3,4 – and 2,3 – DHP)Mimosa Spp.
LeucaenaMimosine

G1DNA

Sources
halaLeucaena Leucocep

Factor

Cyanogens

Mode of action

cuanide
Cytochrome oxidase complex
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Meansx of alleviation

Chemical composition 

(CN)2

pseudohalogenCNhalogen
Cl2

N    C – C     N
isomers

CN group
Cyanogen brNCB

Sources
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Nitrates and Nitrites

Factor

Nitrates and Nitrites

Mode of action

toxicosesmehaemoglobin

 Dyspena 
 Grinding of the tecth 
  

Meansx of alleviation

Chemical composition 

(NO3)(NO2)

Sources

Moulab and mycotoxins 

Factor

moulds and mycotoxins
Mode of action

mycotoxinmetabolite

eviationMeansx of all

mycotoxins
Chemical composition 

metabolite
mushroomsmoldsyeasts

Sources

mouldspoilage

Factor

Lathyrogenic neurotoxins
Mode of action

neurotoxins
neurolathyrismUrga et al., 2005

hanbury et al., 2000
Lathyrogens

Chemical composition 

glutamic acid
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Sources

neuro-toxin
Tekele Haimanot el al., 1993Lathyrsim

Hugon et al., 2000

grass pea seeds
neurolallyrism

Getahum et al., 1999Chick peas
Vetch
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Choosing the right Breed and Strain
displaying

geno typeparticular geno type 
of bird selected

The following considerations are relevant to the choice of genotype:
Consumer attitudes

consumer-driven

niche game birdswater fowl
ratitesemussquabs

silkiepheasants
partridgestinamou

ethical issuesanimal welfare and health
Andersen et al., 2005

Bove 
Spongiform Encephalopathy (BSE)

 The perceived quality
 

 ethical and philosophical considerations
welfare

Borch, 1999
 

Danessceptical

free range
Alvarado et al., 2005eating quality
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shelf life

fillet tendernesscomposition
Breast filletspH

fillets
free range filletsAerobic Plate 

Count (APC)coliforum countexhibited signs of spoilage

fillet juicinesstenderness
free range fillets

trained panelistsdrumsticks

free-range
sensory attributes

Poly Unsaturated Fatty Acids (PUEF)Castellini et al., 2002a
drum sticks

pHwater-
holding capacitycollleing loss

shear valuesPUFA
sensory quality

perceived
Stopes et al., 2001

Land-based Production System

consumer perceptions
Mirabito and 

Magdelaine, 2001public opinion poll

brand

outside

free range eggs

public awareness of current food issues and economic purchasing power
O`Donovan and Mc Carthy (2002)
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key detervents 
higher socio-ecamic groups

important determinants
a consistent supply 

paramount
delegate responsibility for ethical issues

meat relailerAndersen et al., 2005

McEachern and Schroder, 2005

pay a 
premium

need to strive
of poultry sType

descendants
red jungle fowlGallus gallus

genetic changes
domestication and genetic selection

heritage breeds

regional associations involved in the preservation of endanger breeds
intensive selection for traits pre 

ferrd by humans

outdoorsdomesticated species
generation turnover

Boelling et al., 
2003

Egg Production

Genotypes suitable for organic production 

breeding stock
multinationsl compamies

available genetic strainsSingle Comb Wihte Leghorn
Rhode Island Red

Barred Plymouth Rocks

Jungle fowl
Jungle fowl

Jensen (2006)
exploratory 

behavior
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To predators showed a lower frequency of social interactions and a less in tense, reaction 
predators 

organic operation
outdoor access

.
The suppression many normal behavioural 

traitsBaelling et al., 2003
frec-roaming or free-rangeing management system

determental behaviorfeather peckingcannibalism

Sorensen, 2001
feather pecking

Huber-Eicher and Audige (1999) 

the provision of elevated perches (≥35 cm)
assessment of 

fear(dominance ability)social behavioural traits

Jones and Hocking, 1999 ; Boelling et al., 2003

redirected ground pecking related to foragingRodenburg et al., 2004

dust-bathing

Rodenburg et al., (2004)
with the likelihood at of encountering unfamiliar 

chichensthe peeks were 
preferentially directed at unfamiliar chicks

eneounteringRodenburge et al., (2004)

Su et al., (2005)

Rodenburg et al., (2004)
High Feather-Pecking (HFP)Low Feather – Pecking (LFP)

coincidental
HFPproactive coping behavbiourcaping 

behaviorLFPreactive
LFP

externally motivated
aggressive chickensPeckers

victimspredisposedrecipient
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Kjaer and Sorenson (1997)heritable
Buitenhuis et al., (2003b)

molecular genetics
Buitenhuis et al., 2003aJensen (2000b)genetic mutation

white pheno type
Jensen (2006)

homozygote the wild geno type
heterozygote

homozygote mutants

Su et al., (2006)
LEP

requirement for maintenance energy
HFP

cannibalism
triggering

Berg, 2001
Omega-3 contentScheideler et al., (1998)

strain-diet interactions

Specific breeds and strains

Sorensen, 2001

Danish Skalborg BreedSorensen (2001)skalborg
Shaver and Lehman

Skalborg
skalborg

Sesrensen and Kjaer (1999)
Skalborg

Skalborg
From Abrahamsson and 

Tauson, 1998
home-

grown cereals
Slu-1329Abrahamsson and Touson, 1998

aviary
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Lohman LSL, Hisex White and Hisex Brown

Scrensen, 2001
Peterson, (2006)

Speckled SussexDorkings
SilverGray DorkingsBuff Plymouth Rock

Darking

Rhode Island RedsNew Hampshires
Barred and White Plymouth RockBuff orpingtons

Production meat Chicken

Genotypes Suitable for Organic Productions

negative consequences
Emmerson, 1997incidence of acites

water bally)sudden death syndrome (SDS)
reproductive performancesketetal abnormalities

Kestin et al., 1999commercial 
broiler crosseslegg 

weakness
Moghadam et al., 2001

metabolic disorder

Sudden Death Syndrome (SDS)in suboptimal 
conditions

Deeb et al., 2002
Castekkini et al., (2002b)Ross 

maleindoor pen
grass paddock

drumstickperoneus longusm.pectoralis major

water-holding capacity
cooking lossmuscle shear value

toughnessa sensory panel renked
juicinessoverall acceptability
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Monounsat urated 
Fatty Acids (MUFA)

PUFAeicosapentaenoic (EPA), docosapenaenoic 
(DHA)n-3 fatty acidsomega – 

3
shelf lifeoxidative rancidityCastellini et al., 2002b

Ross male
Castellini et al.,2002b

Specific breeds and strains

EEC-Regulation 
1804/1999

Vitality

indigenous breeds and strains

European Commission

Katz., 1995 ; Saveur, 1997

Havenstein et al., 2003
genetic 

selection
genotype

Yang and Jiang. 2005
White- feathered Cornish Cross

firmer
Touraille et al., (1981)meat-type chicken

processed carcasses
Australorp

popularethnic groups
live-bird - markets

silkiephosphoserine
with aphrodisiac effectLee et al., 1993
3YYang and Jiang, 2005

3y designation
traditional symbolfortune

luckConversely
3Y
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toughLabel Rouge

King, 1984

Yang and Jiang, 2005
Label Rouge chickena pasture-based 

systemyear-round production
Fanatico and Born, 2002

Lewis et al., (1977)ISA, 657
Ross1ISA 657

Ross 1

Label Rouge System
entrepreneurs

Redbro Cou Nu
a red-feathered nacked-neck chickendistinctive tastethin

translucent skinelongated breasthighkeel bone
long legsPoulet de Bresse, 

"Goulouise"blue-legged chickensBresse region 
of France

Blue Foot Chicken
steel blue foot

RossKabir
Robusta maculate (Castelliniet et al., 2002a)RossKabir

Robusta maculate

oxidative stability

becoming extinictlocal heritage 
breedsarea preservation societies

purpose breeds-Dual

heritage breeds
ascitcsSDS

docile
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 Rhode Island Red
Cross-bred

 
 Barred Plymouth Rock

grey-barred
 

 New HampshireBarred RockCross

jet-black body laced with 
brown on the neak and breast

dark-coloured bars 
 Columian Rockreputed

reddish-brown

 
 Shaver 

Red Sex-LinkHarco Black Sex-Link
 

 ChanteclerQuebec
Cole,1922set outMonkBrother Wilfred Chatelain

Cistercian AbbeyOkaQaebecharsh 
climateChantecler

admittedThe 
American Poultry Association Standard of Perfection(1921)chantecler

White Wyandotte female

wattleswith stand
frostbitehardy

fleshy

 Favorelle
Favorelles

free-range systems
Turkeys

Genotypes suitable for organic production

domesticatedAztecsdescendants
Meleagris gallopavospecies

genusMeleagrisocellatedbluish-grey
blue-bronze spotwith a bright gold tip

M.ocellata
The early American colonistsexplorers

Aztexs
decorative purposes

Spanish BlackRoyal Palm
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sbread-breasted 
Varietie

 a more intrinsic flavour

physical activity

 a grain-
based dietFig . 6 . 2 

a ling productive lifespane
toms

muscle mass
Specific breeds and strains

heritage
single-breasted

double-breasted

foragers

standarad bronzeNarragansettBourbon Red
Jersey Buffslatewhite Holland Beltsvill 
small whiteRoyal palm

Crollweitzer or piedprior to the era

ornamental birdthrifty
the reputation of being 

high-strung
a biological means of insect control

Water fowl

intended use
weedingherdingguard animal

MuscovyPekinRouenKhaki campell
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Indian Runnerfatty liver, Pate de Foie gras
herding 

dogs

year-round
Wild Mallard Anas 

PlatyrhynchosMuscovy (Cairina moschata)

The southern hemisphere
leaner

orient
leveesswamps

water wayswet land rice production
brokenleft in harves fieldsrural areas

AlabioBali
Maya

domesticated geese
Greylag

swanEmdenPilgrim
pate de foie gras

weeder geese
biological control of weedsgrass

broadleaf weedsharsh call when startled
watchguard geese

seldom bothered by predators

Considerable breed diversity
Geese enterprises

Specific breeds and Stains

Alyesbury

mule
hinny

Kaiya
TsaiyaLee, 2006
TsaiyaChartrin et al., (2006)

(hinny) cross-bredmule ducks
adipose 

Pectoralis major and Ilistibialis superficialis
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SFAPUFAMUFA

P.major
I.Superficialis muscles

MUFAPUFA
SFA

The inherent ability of the liver to synthesize and export lipids

Khaki 
CampbellIndian RunnerTsaiya

multi-purpose
AylesburyCayuga

Maya
NagoyaMikawShaoShaoxing brown duck

GaoyouJindingBaishaYellow colo phony
Categories

ToulouseEmbden

Shaelv et al., 
1991

Grey-feathered lines
White-feathered lines

genetic variabliltiyLandaiseRhenish

Quail

food animals
Japanese and Bobwhite quailsCoturnix 

Japonica
Coturnix QuailManchurian Quail

Minvielle, 2004

Minvielle, 2004Bobwhite quails (colinus 
Virginianus)

Skewes and Wilson, 2003
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Ostriches and Emus

EmuDromaius novaehdlandiaeStruthio camelus
ratitesflightless birds

keel

fashion 
industry

hide(Leather)
carred into ornaments or 

containers

the meat is favoured by heath-conscious 
consumers seeking leaner and heathier foodtexture

Emu

EmuEmuthe original inhabitants

EmuEmu

decorative egg shellsEmu
cosmeticpharmaceutical purpose

Wang et al., 2000
EmuThe appeal

the health-conscious consumer

drumstickslinoleic
arachidonicLinolenicdocosahexaenoic

PUFASFA
n-6n-3

backfattriacylglycerolsMUFA
SFAPUFAoleic acid

MUFA

Integrating feeding programmes into organic production systems: 
mimic

practical implication
quantified

access to 
outdoor areasgenotype

extrapolated
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mandateEU

hen-yard
Coccidiostates

beak trimming

Kristensen, 1998
Hermansen et al., 2004

cannibalism
genotype

Housing system

one consequence

high ambient temperature
voluntary feed intake

Thermo neutral

The comfort level of the bird

sweat glands

pantingto help disspate heat
susceptible to heat stress

heat dissipation per unit of body weight

mobility

ME

are especially prone to becoming chilled
temperate regions

gut
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collaboration with a feed manufacturer

provision
adapted

a 
rule of thumbME

ME

Genotype

Distinct strain and breed
Leeson(1986)Bedouin fowlnomads

Negev desertrenowned
metabolic rateacid-base balance

Lesson,1986
WLeffspring

genetic basis for heat resistance 
(Arad et al., 1975)Arad et al., (1981)

acclimatized Sinai fowl
out 

performedthe indigenous Sinai breed
confounding factors

Lesson, 1986Washburn et al., (1980)

Van Kampen (1977)
Wilson et al., (1975)

Cowan and Michie(1978a)
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Cowan and Michie (1978b)Productivity
Sorensen and Kjaer(2000)behavioural 

aspectslivabilityKjaer and Sorensen (2002)

ISAGrizzard impaction
outbreak of coccidiosis

assessing

Hermansen et al., (2004)

suffocatebunch together
develop improved lines

propensity to engage
behavioural traits

Feeding Programmes

scratch

all mashpelleted

pre-ground diet
20 KW/h/tpelleting

the steam-
pelleting process

complete dry feedmash
pellets or crumbles

Chioce-feeding

choice-feeding or free-choice-feeding
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granular form
calcareous gritoyster-shell grit

possessdegree of 
nutritional wisdom

the wild ancestor

substantially

home-producing grain

internal dividers
in two or more small separate containers

in a single trough or in a single feeder

conventional complete diet
Bennett (2006)

 
 

 
 

separate feeders

 

to build muscle mass
the intent 

 

 
 

100-hen barntwo hanging feeders
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complete laying hen diet

CP
 

Kibbled

comprise

pelleted

proventricular dilatation
ascites

exogenous enzymes

growing pullets

protein memory 

genetic differences
egg-type stockbroiler stock

tinted egg layers

ME
ME

Broodiness
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Forage

access to pasture

roughagesherbage

theorizedweed seeds

grass/clover
weedsthe chicory plots

earthworms and Larvae

introductionthe foraging areas

DM
herbage

restriction in nutrient supply

plumage condition
access
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grass/clover pastureforbs
grass/clover pasturechicory

crop contents
feed items

droppings and gizzard conents
grassgrass

confined hens

Lohmann silver

CP
CP

adlibitum-out doors

feed 
strategy and type of forage vegetation offered

accessible
nutrient-restricted hensWheat-fed

ME

huegrass/clover
visual assessment

weeds
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grass/clover

grass / 
cloverforbsConsistent

DM
DM

CPDM

DMNon-Starch Polysaccharides

DM

close monitoring

ingest 
arthropods

jungle fowl chicks
reproduction

termitesbamboo mast
the chitin

insect meals

chitinase
some insect-eating birds

soft-bodied insect
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housefly, pupae meal

dressing

Gross energyMECPMj
the larvaeMj

Silk worm pupae meal
the pupae

CPde-oiling
De-oiled silkworm pupae 

mealCP
silkworm pupae

grasshoppersCP
CP

feasible
adult field cricketsCP

DM

The TMEnKcal
CPTMEn

cricket meal
gain/feed ratiospost hatching

dried, spent bees
CP

TMEn
poults

toxicity of dried bee venom
termites

snails

Earth worms
highly palatableCP

exoskeleton
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AsCdCrPb

cestode worms
disease vectorsblack head
disease spreadtropical countries

Health and Weafare

pose

Health ans Welfare problems in organic flocks 

cope

strict biosecurityavian in fluenza
all-in, all-out

depopulationpathogen load
host

Likewise
outdoors

exercisepredators
disease., threatswild birds

Lampkin (1997)

extensive rearing
beak trimming

The incidence of helminth infections
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ban

Esherichia coli
infectious bronchitiscoccidiosisbrachyspira

outdoor run

Ascaridae
in the relatively long-living broilersdiarrhoea

The inciedence of skeletal lesions
Predators ( hawks, foxes and martens)

free-range systems
Foot-Pad Dermatitis (FPD)infection

plantar regionFPDhock burns
hock

scores of foot health
FPD

FPD
Colibacillosiscoliform

E.colisevere acute infections
chronic mild infections

colibacillosis

world wide problem
natural resistance

Aigalli 
isolatesLSL

geographical locationsGerman isolates
Jordan isolates

in resistance 
to A. galli infectionA.galli isolates

to infect different chicken genotypes
haroured

Fecund
fecundicityA.galli

A.galli
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assessedtoughnesscohesiveness
water holding properties

genetic selection

higher packing density of the fiberes
conclusive

more glycolytic
rigor mortislikelihood of 

paler colour
Diet and infectious diseases

disease severity
n-3some protozoan infections

Flax seedn-3lesions
Emeria tenellacaecum

Emeria maxima
potential interestdesigner eggs

banning
GIRelevant approaches

The supplanting of disease organisms
competitive exclusion

natural barriers
pathogenic bacteriaantigens

Whole grain and health

distal digestive tract 

E.Coli
Salmonella spp.Clostridium perfringensnecrotic 

enteritis

Coccidial oocyst output

active functioning 
gizzard

CPcoccidiosis

relative gizzard size
insoluble grit 

a rifampicin – resistant salmonella typhimurium strain
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ilem

Modification of the intestinal microflora 

the normal GI microflorainvading 
pathogenscompetitive exclusionimplies

GIalready occupying 
potential attachment sites

competitors
viable anaerobic becteria

concept
later extendedenteropathogens

E.coli, C. perfringens, Listeria monocytogenes and Campylobacter
rixed cultures

caecal contentsdomestic birds

competitive exclusion
microorganlsms

Gut health and enteric disease resistances
hind-

gutleading to a proliferation of break 
down bacteriatoxic metabolites

compromise gut health

NSPsusceptible
enteric diseasenecrotic enteritisNSP

beneficial bacteria
microbial populationharmfulfrom 

harm ful to non-harmful bacteriaeven beneficial bacteria
NSPs

presumably
digestive microflora

Coliforms and enterococci in the ileum
C.perfringens and lactobacilli

GI
Prebiotics

Non-digestible or low – digestible feed ingredients that benefit the host organism by 
selectively stimulating the growth or activity of beneficial bacteria ( bifidobacteria and some 
Gram-postive bacteria  in the hind-gut. 

chicoryJerusalem artichokeinulin – 
type fructanssaproots

Lactulose, galactooligsaccharides, fructooligosaccharides (FOS), maltooligosaccharides and 
resistant starch 

butyrate
SCFAother 
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SCFA
certain types of diarrhea and cancer in humans

anhriscus and ferulethymusallium
lactobacilli

FOSGI microflora of poultry 
FOSbifido bacteriablood lipid 

profilessuppressputrefactivecaecal 
bifidobacteriaFOS
bifidobacteriaVolatile Fatty Acids 

(VFAs)bacteriocin-like peptidesFDS
FOS

FOSconsistent

FOS

FOS
Haught unitFOS

the novel oligosaccharides

parasite infectionsOesophagostomum dentatum

female 
fecundity

outbreaks of helminth infestationliquid whey
to control 

ascarid infestations
Grazing managementhelminths
mixed grazinghelminth control

Probiotics

Genetic Modiafication (GM) technology
Viableimplantation or 

colonizationcompartment
implies

Should be able survive exposure to the digestive juices
edhere

intestinal mucoseto inhibit pathogen adhesion
Colonizeproliferate

modulate
restore

have not yet been fully elucidate
 antibacterial agentsprobiotic organisms

 
 to suppress potential 

pathogens 
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 gut epithelium
bifidobacteriato supplant pathogenic 

live caecal culture
Salmonella cdonization in chicks

Lactobacills, Enterococcus, Pediococcus, Bifidobacteria, 
Bacills Spp.(Saccharomyces (yeast))antibiotic 

therapy
reintroducing a beneficial microflora to the gut of affected animals .  

completilive exclusionGI 
microfloraexogenous pathogenic microorganisms

Lactobacilli and bifido-bacteria
reduce the pathogenic bacterial populationsimple competition

current problem
label claims

quantitive bacteriologic culture was performed on eight veterinary probiotics 
and five human probotics and isolates identified by biochemical characteristics

label descriptions of organisms

viable organismsstated 
organisms

Food Safety issues for the consumer
salmonella or campylobacter

Cram pylobacter jejuni

entericFood-borne origin
Spordic Cases of Gampyobacter

undercooked
The USDA Food Safety and Inspection Service in 1994/95

the prevalence of Campylobacter

Campylobacter

CrampylobacterCrampylobacter

Crampylobacter

perseveres
split – breast

crampylobacter
human 
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food – borne infections
rodent infestations

the most serious serotypes

proper hygiene
feed-related control measures

steam-pelleting of the feed
SCFA

dioxin
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B.G

B.G
B.G

B.G
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Nitrosone
 

Nitrofurazone  

Nitromide

Novobiocin

Oxytetracycline

Robenidine Hydrochloride

Spectinomycin

Roxarsone

Streptomycin

Sulfachloropyrcazine Monohydrate

Sulfadimethazine

Sulfamethazine

Sulfaquinoxaline

Tetracycline Hydrochloride

Aklomide

Arsanilic Acid
 

Chlorotetracycline
 

Erythromycin Thiocyanate
 

Furazolidone 
 

Gentamicin Sulfate
 

Halofuginone Hydrobromide
 

Hygromycine B
 

                                                 
)*(  

W.H.O.F.A.O.F.D.A. 
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Metoserpate Hydrochloride

 

Monensin

Neomycin Sulfate

Nicarbazin

Arsanilic Acid

 

Chlortetracycline

Aclopidol

Erythromycine Phosphate

Furazolidone

Nitrosone

Novobiocin 

Oxytetracycline

Sulfadimethoxine

Sulfaquinoxaline

Tetracycline Hydrochloride
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year 2009 -Table: Poultry slaughterhouses according to their kind at governorates
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year 2009 -poultry in governmental slaughterhouses at governorates Table: Numbers of the slaughter
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First Out First In
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2)  
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2)  
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2)  
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B.G
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  

  

 
 

 
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year 2009-Table: Broilers farms and their production capacity (commercial sector) at governorates level  
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 and their production capacity (commercial sector) thousand chickens with less than 20 Table: Broilers farms  
year 2009-at governorates level  
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and their production capacity (commercial sector) with more than 20 thousand chickens rms Table: Broilers fa 
year 2009-at governorates level  
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capacity (commercial sector) farms and their production  production Total table egg Table:  
year 2009-at governorates level  
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capacity (commercial sector) farms and their production  production Table egg Table:  
year 2009-at governorates level  
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capacity (commercial sector) farms (Ground breeding) and their production  production Table egg Table:  
year 2009-at governorates level  
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production capacity (commercial sector) Baladi chicken meat farms and their Table:  
year 2009-at governorates level  
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production capacity (commercial sector) Baladi chicken meat in clasping farms and their Table:  
year 2009-at governorates level  
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ercial sector) production capacity (commDuck meat farms and their Table:  
year 2009-at governorates level 
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production capacity (commercial sector) Turkey meat farms and their Table:  
year 2009-at governorates level  
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 production capacity (commercial sector)Rabbits meat farms and their Table:  
year 2009-at governorates level  

 

year 2009-Table: Quail meat farms and their production capacity (commercial sector) at governorates level 
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Table: Broilers parent farms and their production capacity (commercial sector)  
year 2009-at governorates level  
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ctor) Table: Layer parent farms and their production capacity (commercial se 
year 2009-at governorates level  

 

capacity (commercial sector) nd their production Baladi chicken parent farms aTable:  
year 2009-at governorates level  
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capacity (commercial sector) Duck parent farms and their production Table:  
year 2009-governorates level  at 

 

year 2009-capacity at governorates level Turkey parent farms and their production Table:  
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009year 2-at governorates level Native Hatchery mills (chicken) and their actual capacity Table: 
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year 2009 -at governorates  Artifical hatchery ,ills (chicken) and their actual capacityTable: 
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PCO2 (T  ) 
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Source : Avian physiology, Sturike, 1999.

Species B  dy  weigh 
(kg) 

Es   ph   gus 
(mm) 

Pr   V.+gizz 
(mm) 

Sm    
in es ine 

(mm) 

Cecum 
(mm) 

Rec  um  
(mm) 

Total 

Chicken 
Leghorn 
Broiler 

 
2 

3   0 

 
36 
40 

 
86 
0 

 
082 
7   6 

 
27 
88 

 
68 
34 

 
372 
2    7 

Tu     Y 30 23 0 853 278 75 2    6 

Jap. Qua N 75 38 5   0 00 30 653 

Du 2   2 3  0 30 2   0 40 0 2640 

Emu 53  0 7  0 260 5200 20 300 6550 

R     a 25  0 N 3  0 400 480 400 N 

Ost 22  0 N 480 6400 40 8000 N 
S   U  : AV a  P  ys     Y. St u    ,1999 
NA:   Tava   ab           P  v.: P  v  t  u  us    zz: zza  d 

Contamination, mineral or ion Level considered average Maximum acceptable level 

B 
T      b 
C    f    m b 

0 CFU/m 
0 CFU/m 

00 CFU/m 
50 CFU/m 

      d           d    d 
pH 

 
6  8-7  5 

 
6 0-8 0 

T                d 60-   80     m 0    m 

N 
      M 

  

c    m (c) 60 m  / - 

c     d (c) 4  m / 250 m / 

c        (c) 0  002 m / 0 6 m / 

I        (F) 0 2 m / 0 3 m / 

L    d (Pb) 0 0 02 m / 

M   m (M) 4 m / 25 m / 

N 0 m / 25 m / 

f 25 m / 250 m / 

Z 5 m / - 

D  m (N) 32 m 50 m / 
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E.tenella ++++++++++++++++-

E.necatrix ++++++++++++++++-

E.brunetti +++++++++

E.maxim ++++++++

E.acervulina 

E. hagani 

E.praecox 

E.mitis 

E.mivati 

Essential Semi-essential Non-essential 

Arginine Cystine Alanine 

Histidine Glycine Aspartic acid 

Isoleucine Tyrosine Glutamic acid 

Leucine  Hydroxyproline 

Lysine  Proline 

Methionine  Serine 

Phenylalanine   

Threonine   

Tryptophan   

Valine   
 

Months to reach 50% 

mature weight (month)

Days to double birth weight 

(Day)

Species 

25Chicken 

1.54Duck

45Tyurkey

36Rabbit

115-145 150Human
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Host Genus Species 

Chickens Acholeplasma (A) 1-A. laidlawii 

 Mycoplasma (M) 1-M. gallinarum 

  2-M. gallinaceum 

  3-M. gallisepticum 

  4-M. glycophilum 

  5-M. iners 

  6-M. lipofaciens 

  7-M. Pullorum 

  8-M. synoviae 

 Ureaplasma ( U) 1-U. gallorale 

Turkeys Acholeplasma (A) 1-A. laidlawii 

 Mycoplasma (M) 1-M. cloacale 

  2-M. gallisepticum 

  3-M. gallopavonis 

  4-M. iowae 

  5-M. meleagridis 

  6-M. pullorum 

  7-M. synoviae 

 Ureaplasma (U) 1-U. gallorale 

Ducks Acholeplasma (A) 1-A. laidlawii 

  2-A. axanthum 

 Mycoplasma (M) 1-M. anatis 

  2-M. gallinarum 

  3-M.iners 

Geese Acholeplasma (A) 1-A. laidlawii 

 Mycoplasma (M) 1-M. anseris 

  2-M. cloascale 

  3-M. imitans 

  4-M. sp. Strain 1220 

  5-M. sp. Strain 1223 

  6-M. sp. Strain 1225 

Pigeons Mycoplasma (M) 1-M. columbianasale 

  2-M. columbinum 

  3-M. columborale 

  4-M. gallinarum 
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Type of livestock Animal units 

Chickens:  
75 layers or breeders 1.0 
325 replacement pullets to 6 months of age 1.0 
                             650 7-week-old broilers 1.0 

Turkeys:  
35 breeders 1.0 
40 raised to maturity 1.0 
75 raised to 6 months of age 1.0 

Catttle :  
Cow, with or without unweaned calf at side, or heifer 2 years old or older 1.0 
Bull, 2 years old or older 1.3 
Young cattle, 1  to 2 years 0.8 
Weaned calves to yearling 0.6 

Horses:  
Horse, mature 1.3 
Horse, yearling 1.0 
Weanling colt or filly 0.75 

Sheep:  
5 mature ewes, with or without unweaned lambs at side 1.0 
5 rams, 2 years old or over 1.3 
5 yearlin 95 0.8 
5 weaned lambs to yearling 0.6 

Goats-7 : 1.0 

Swine:  
Sow 0.4 
Boar 0.5 
Pigs to 200 Ib 0.2 

Rabbits-56 1.0 

Fish-259 1.0 
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Gland Hormone Type of hormone 

Pituitary : Gonadotropic hormone  
1- Anterior lobe 1-Folicle stimulating hormone (FSH) Protein 

 2-Lutenizing hormone (LH) Protein 
 3-Prolactin Protein 

 Growth hoprmone (GH), or Somatotropin (STH) Protein 
 Adrenocorticotriopin (ACTH) Protein 
 Thyrotropin (TSH) Protein 

 Melanotropin (MSH) Protein 
 Oxytocin (storage) Protein 

2- Posterior lobe Vasotosin (storage) Protein 

Hypothalamus Oxytocin Protein 

 Vasotocin Protein 
 Releasing factors for :  
 1-LH  

 2-FSH  
 3-TSH  

 4-ACTH  

Thyroid Thyroxin (T4), Triiodotyrosine Protein 

Ultimobranchial Calcitonin Protein 

Parathyroid Parathyroid hormone (PTH) Protein 

Adrenal Aldosterone Steroid 
1- Cortex Corticosteroids Steroid 

 Catecholamines  
2- Medulla 1-Adrenaline (epinephrine) Protein derivative 

 2-Novadrenaline (norepinephrine) Protein derivative 

Pancreas Glucagon Protein 
 Insulin Protein 

Testis (male) Testosterone Steroid 

Ovary (female) Estrogens: estradiol, estradio , estrone Steroid 
   
 Progesterone Steroid 

Pineal  Melatonin Protein 

Bleeding

Rabbits

Geese

Duck

Chilling

Pigeon

Turkey

Drip

Pericardium

Gizzard

Fungel growth



222 
 

 

  

 

                                                 
 

 و .2222أكتىتس  –الإدازج انعايح نتذهيم انًعهىياخ  –يسكص انًعهىياخ ودعى انقساز  –يجهس انىشزاء المصذر :  )*(
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Amoxicilin Trihydrate

Ampicillin

Ampicillin Trihydrate

Amprolium

Cephapirin Benzthine

Cephapirin Sodium

Chlorotetracycline Calcium 
(Non lactatng only)

Chlorotetracycline 
Hydrochloride

Chlortetracycline Bisulfate 
(Non Lactating) 

Clorsulon (Non Lactating 
only)

Cloxacillin Sodium

Cloxacillin Benzathine (Non 
Lactating only)

Dihydrostreptomycin 
sulphate

Erythromycin

Famphur (Non Lactating 
only)
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Fenbendazol

Fenthion

Furasemide

Ketacillin Potassium

Hydrochlorothcazide

Isosflupredone Acetate

Ivermectin (Non Lactating 
only)

Levamisole Resinate

Levamisole Hydrochloride

Levamisole

Moantel Tartrate
 

Novobiocin

Novobiocin

Oxytetarcycline 
hydrochloride

Oxytetracycline

Pencillin G. Procaine

Ronnel
 

Selenium (Non Lactating 
only)

 
Streptomycin Sulfate

 
Tylosin
 

Sulfachlorpyridazine 
sodium
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Sulfadimethozine Sodium

 
Sulfamethazine sodium

Sulfasthoxypridazine

Sulfazuinoxaline sodium

Tetracycline Hydrochloride

Thiabenzadol

Tripelennamine 
Hydrochloride

Amoxicillin Trihydrate

Ampicillin

Ampicillin Trihydrate

Amprolium

Cephapirin

Chlortetracycline calcium

Chlortetracycline Bisulfate

Chlortetracyclin 
hydrochloride

Chlorsulon
 

Dihydrostreptomycin sulfate
 

Erythromycin
 

Erythromycin Thiocyanate
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Famphur
 

Fanpendazol

Fenthion

Haloxon

Hetacillin

Ivermectin

Lasalocid

Levamisole

Levamisole Resinate

Levamisole Phosphate

Levamisole Hydrochloride

Melengestrol Acetate 

Morantel Tartrate

N-Mercaptomemethyl 
Phthalimide S- (0) 

Dimethylphosphodi-
Thionate

Neomycin Sulphate

Oxytetracycline 
Hydrochloride

 

Oxytetracycline
 

Pencillin G. Procaine
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Pencilin G Benzathine
 

Ronnel

Selenium

Streptomycin sulfate

Sulfabromomethazine

Sulfachlorpyridaine

Sulfadimethoxine

Sulfathoxypyrdazine

Sulfamethazine

Sulfaquinoxaline

Tetracycline Hydrochloride

Thiabendazole

Tripelennamine 
Hydrochloride

Zeranol

Isoflupredone acetate

Levamisole
 
Neomycin

Pencillin G. Procaine

Sulfazuinoxaline

Thiabendazole
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Neomycin
 

Nitrofurazone

Oxytetracycline

Pencillin G

Pyrontel Tartarate

Roxarsone

Selenium

Spectinomycin

Sulfachlorpyridazin

Sulfamethazine

Erythromycin

Furazolidone
 
Gentamycin
 

Hygromycin B
 

Isoflapredone Acetate
 

Ivermectin
 

Levamisole
 

Lincomycin
 

Sulfathiazole
 

Tetracycline
 

Thiabendazole
 



222 
 

Tiamulin
 
Tylosin

Amoxicillin Trihydrate

Ampicillin

Apromycin Sulfate

Arsanilate

Arsanillic Acid

Carbadoxi

Chlortetracycline Hydrochloride

Dihydrostreptomycin Sulfate
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tock numbers at governorates year 2009Table: Lives

Cows BuffalosSheep Goats 
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year 2009 –Table: Cows numbers according to strain at governorates 

Strain 
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year 2009 -Table: Cows numbers according to age and sex at governorates 
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year 2009 -Table: Baladi cows numbers according to age and sex at governorates 
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year 2009 -Table: Foreign cows numbers according to age and sex at governorates 
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year 2009 -Table: Mixed cows numbers according to age and sex at governorates 
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year 2009 -e: Buffalos numbers according to age and sex at governorates Tabl



222 
 

year 2009 -according to age and sex at governorates Table: Sheep numbers 
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year 2009 -Table: Goats numbers according to age and sex at governorates 
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year 2009 -Table: Camels numbers at governorates 
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year 2009 -Table: other animal numbers at governorates 
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year 2009 –Table: Numbers of cows and buffaloes (dairy) according to type at governorates 
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ar 2009ye –Table: Estimate of cows and buffaloes milk quantities per ton according to type at governorates 
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year 2009  –Table: Total of slaughtered local and importer animal according to kind in governmental slaughterhouses 
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year 2009-Table: Number of the slaughter animals in the governmental slaughterhouses at governorates
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year 2009 –Table: Total number of skinning according to quality grades 
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houses according to Table: Number and kinds of skinning obtained from governmental slaughter
year 2009 -quality grades at governorate
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Table: Number and kinds of skinning obtained from governmental slaughterhouses according to 
year 2009 -quality grades at governorate
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Table: Number and kinds of skinning obtained from governmental slaughterhouses according to 
ar 2009ye -quality grades at governorate
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year 2009 -Table: Slaughtered animals according to kinds of slaughterhouses at governorates
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009year 2 –Table: Total contents quantities of kyte from Governmental slaughterhousess at governorates 

 



222 
 

year 2009 –hoofs from Governmental slaughterhousess at governorates Table: Total quantities of Homs & 
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year 2009 –dder gall from Governmental slaughterhousess at governorates Table: Total quantities of bla
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year 2009 –Table: Total quantities of blood from Governmental slaughterhousess at governorates 
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year 2009 –Table: Total quantities of bones from Governmental slaughterhousess at governorates 
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and trade gatt General agreament on tariffs
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WTO
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Gatt`s Content Its Philosophy and Goals

Comparative Adv.
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WTO
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Trade-related 
intettectual propert
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Trade 
Related-Investnent Measures

Consulation

GATT
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WTO  

GATT



222 
 

 

 

 

WTO

Effective Rate
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harmonized system
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Safeguard mechanism

Fair TradeUnfair Trade
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Extensive fish culture 

Semi intensive fish culture 

Intensive fish culture 
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 (31.4%) 
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Tabel : Fish Production According to resource
 

Natural Sources Fish Aquaculture Sources Total 
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Table : Fish production and marine animals distributed f according to catch zones years 2008 & 2009



222 
 

Table: Fish production according to categories 2008 – 2009 
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Table: Fish and marine animal production of different kinds and catch resources year 2009 

Marine water lakes Aquatic 
development 

Nile & 
Branches 

Fish Aquaculture Toal 

Table: Fish production of disserent kinds according to natural resources

 
 

Table Area and production fish farms bath governmental and private years, 2008 – 2009
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Table: Fish aquaculture at fiah cages
 

Table: Fish aquaculture production according to different resources year 2009

Table: Production of centers natural fish implanting according to governorates level year 2009 
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Table: Fish fingers from fish hatcheries according to different sources 
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 2وشازج انصزاعح واستصلاح الأزاضً  – 2222انثذىث انصزاعيح وانتنًيح  يجهس المصذر : )*(
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) 

. 
(Mugil spp.)

(Sparus aurata)(Dicentrarchus labras)(Solea vulgaris)
 (Metapenaeus and Penaeus spp). 

(Oreochromis niloticus)(Cyprinus carpio). 
 

  
. 

 
 . 

 

. 

. 
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. 
. 

(Sardinella spp.) 
(Engraulis encrasicolus) Bogue (Boops boops) 

(Penaeus spp.)(Sepia spp. and Loligo spp.) 
(Mullus spp.)(Mugil spp.)(Sparidae) 

(Saurida spp.)
. 

.
 . 

 

 

. 

 

 
.

. 
(Scomber spp.) (22%)

(Saurida undosquamis) (11%)(Lutjanus spp. and Lethrinidae) (8%)
(Nemipterus spp.) (7%)(Sardinella spp.) (6%)(Epinephelus spp.) (5%) 

(Mugil spp.) (5%). 

 

.
 

. 
. 

(Oreochromis niloticus, O. aureus, Sarotherodon galilaeus, Tilapia zillii)
(Bagrus bayad, Lates niloticus, Barbus spp., Clarias spp. and Mugil spp.)
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 . 
 

.

.

.
. 

 

.

. 

Mugil cephalus 
 Liza ramadaCyprinus carpio

. 
 

.

 

. 

(Donax spp.) 
Sparadea . 

Tilapia zillii. 

. 
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 2يعهد انهندسح انىزاحيح وانتكنىنىجيا انذيىيح  –د. أييًح خفاجً  المصذر :  )*(
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DNADNA

 

(Metapenaeus spp.)
.

.

.

. 

.
.

. 

.

  
  
  
  
  
  
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 2انًؤتًس انعهًي انخانج نًجهس تذىث انخسوج انذيىانيح وانسًكيح ) أكاديًيح انثذج انعهًً وانتكنىنىجيا(  المصذر : )*(
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Lean fish
Medium fatty fishFattyfish

non- protein nitrogen

TMA
TMA

TMAO

TMAOTMA
TMA

BB1B2

A,D,E,KC

Cephalopod 
mollusks

pH
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Essential fatty acids

LDL

cids3 fatty a-omega

WHC) Water holding capacity
Plasticity

Cooking loss

TBA
TVNTMANA

TC
Pathogens

Psychrophilic B
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Drip

Whole fish

Dressed fish

glazing
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Washing
Salting

Desalting
Partial drying

Smoking
Washing

Salting

Drysalting

Brinesalting

Desalting

ingPartial dry

Smoking
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Cold smokingHotsmoking

somke 
house

                                                 
 أ.د / عثد انًنعى تسكاخ ) انصذح انذيىانيح( المصذر : )*(
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year 2009 -Table: Numbers of vaccinated cattle according to vaccine kind at governorate
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year 2009 -Continue table: Numbers of vaccinated cattle according to vaccine kind at governorate
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year 2009 -Table: Numbers of vaccinated poultry according to vaccline type at governorate
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year 2009 -Continue table: Numbers of vaccinated poultry according to vaccine type at governorates
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year 2009 -Table: Number of veterinary units at governorates 
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year 2009 -t governorates Table: Cases of artificial insemination a
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year 2009-and actual production at governorates Table: Factories numof animal feed stuff

 
 

                                                 
 أ.د.  دافظ دافظ صانخ  –انخسوج انذيىانيح وانداجنح يستقثم  المصذر : )*(
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year 2009-at governorates level  Factories numof poultry feed stuff and actual productionTable:  
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Table: Quantity of the most important ores in poultry fodder stuff industry at governorates-year 2009
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Ingredient 
Crude 

protein % 
Kcal 

ME/KG 
Amino acid % Mineral % 

   Meth. Cyst. Lys. Ca Av.P 

Corn 9.00 3350.0 0.200 0.150 0.240 0.010 0.075 

Sorghum 11.00 3212.0 0.150 0.110 0.220 0.040 0.087 

Barley 11.50 2620.0 0.170 0.190 0.400 0.080 0.126 

Soybean meal 44.00 2400.0 0.720 0.730 3.000 0.200 0.195 

Coconut meal 19.2 1525.0 0.280 0.280 0.500 0.17 0.65T 

Cottonseed meal 41.00 2156.0 0.520 0.640 1.710 0.170 0.030 

Corn gluten feed  21.00 1672.0 0.450 0.510 0.630 0.200 0.270 

Corn gluten meal 62.00 3720.0 1.910 1.110 1.000 0.800 0.150 

Safflower meal 23.40 1193.0 0.420 0.450 0.900 0.340 0.75T 

Safflower meal 
without hulls 

43.00 1921.0 0.680 0.70 1.270 0.350 0.390 

Sesame meal 41.00 2210.0 1.220 0.720 0.910 1.990 0.340 

Sunflower meal 32.00 1543.0 0.500 0.500 1.000 0.210 0.140 

Sunflower meal 
without hulls 

45.40 2320.0 0.800 0.640 1.240 0.370 0.160 

Wheat bran 15.00 1256.0 0.170 0.250 0.600 0.140 0.351 

Rice bran 13.00 1890.0 0.200 0.100 0.590 0.100 0.510 

Fish meal 72.00 3005.0 2.100 0.720 5.700 2.000 1.000 

Meat meal 55.00 1670.0 0.750 0.660 3.000 7.600 4.000 

Meat, bone meal 50.00 1910.0 0.650 0.250 2.600 9.200 4.700 

Tallow - 7700.0 - - - - - 

Bone meal - - - - - 30.00 12.50 

Dicalcium phosphate - - - - - 20.00 18.50 

Deflurenated 
phosphorus 

- - - - - 32.00 18.00 

Calcium carbonate - - - - - 38.00 - 

Source : NRC, 1994 . 
T : Total phosphrous     Meth. : Methionine      Cyst. : Cystine       Lys. : Lysine 
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Cellobiose

C.M.CelliloseC1T.viridae
Sephadex

C.M.Cellulase
EndogluconaseEndogluconase

Carboxy M. Cellulase
C.M.Cellulose

Glycolysis

in vitroDETDN
regression

0.01

Non legumes      y = 1216.65  + 29.05X         8.7  ± 246.2   0.902 
All 12 rough       y = 1494.11  + 19.82X         9.9  ± 246.2   0.730 
Legumes (VEA)                                              error               Syx 
Indirect      2,3&4 th.   Y = 4850 – 466.6X     5.02                0.84 
Direct        2,3,4& 6 th   Y = 4887 – 473.0X  1.61                0.84 

                                                 
 2أ.د. خاند انشاذني  المصذر : )*(
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ATPCo2  Isom. 
CoACoASuccinylCoA 

HSCoABiotinB12

               Dehyd                       H2O                Dehyd 
Succinic                   Fumaric                 malic                 onoloacotic                  D-enolpyrnvic 
 
      FAD                 FAD2H                NAD+      NADH + H+         TTP       TDP 
                                                                                                                CO2  
                                                                                                                                     Glucose 

B.M.RLeng

Metabolisable E

Methanogenesis

Premmability

DDMTDN

Indirect 2nd   12h  Y= 4577 – 924.0X 4.66 Legumes     
Direct          "   Y = 5069 – 1209.0X   4.83           " 
Indirect 1nd   6h   Y = 943 + 1151X      4.2      non-legumes. 
Direct          "  Y = 826 + 1192X      4.2             " 
El   shazly  et al.,  I.  agric. Sci. Comb (1969) 73: 431-436. 
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Leng

25  CHO                21  Ac  + 6  Prop.  +  3 But. + 9.5 CH4  + 1300 g  D.cells 

ATP

Maximal rate of fermention

Menke

Blank

  Gb ( Gas production) = ( V24 – V0 – Blank) (FH + FHs)/2 

DO = 7.65 ( ±  0.062) Gb + 353 (± 0.59)

   R = 0.82    R.S.D = 37  , n = 89 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                 0                                                   1

ml 

hour 

انسسعح 
انقصىي 

قثم 
 انتذضين 

انسسعح 
انقصىي 

تعد 
 انتذضين 
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Multiple regression

DO=13.3(±0.22)Gb-0.05(±0.002)Gb2+511(±5.7)xP+76(±0.25)xL+ 91.2 
R0.96   R.S.D = 1.9   n = 89.  

ME = 15.2  DP + 34.2  DL + 12.8  DE  + 15.0  DX (NFE) 

Multiple regressionMEGbxPXL

ME=0.15(±0.0004)Gb+4.12(±0.285)xP + 6.5 (±0.63)xP2 + 20.6 (±0.34)xL+1.54(0.004)Mj/kg 
R=0.98   R.S.D. = 0.247   n= 89 

ME=0.118(±0.0009)Gb+8.72(±0.087)xP+12.21(±0.303)xL+3.38(0.103)xX +0.691(±0.003.8) 
MJ/kg, g/g). 
R=0.98   R.S.D. = 2.32   n= 89 
Menke,K,N,L,Raab, A.Selowaki, H.Steingass, D. Pritz and W. Schnider. 1979, J.Agric. Sci. 
Camb., 93:217-222. 
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TD = a + b ( 1 – e –Kd (t – to) with  t  greater than to 
                     a + b  Kde –Kd to 

TD =  

                       Kdt + kp 

A = %  N  disappearance at time zero. 
Kd = rate of degradation of insoluble faction. 
Kp = rate of outflow of particls through the rumen. 
B = residual N. 
 

TD

r = 0.984
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 pH
pH 

 

Protected methinine
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GeigerRNA

 RNA
RNA 

 DAPA & AEP

 

 
 

ED 

TD 
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 Physical 

 Chemical 

 Biological 

 Microscopic   

physical 

 colorpale

overheatedunderheated 

 shapecrushedgroundcracked

milledmashpelletedcrumbled 

 odoraroma

rancidity 

 wholesomeness

heating 

 texturecoarsehardsoft or finedry

musty or wetwoody 

 uniformity 

 densitytest-weight 

 purityforeign materialsweed seeds

dirtiron fillings

biological contaminantsmanuremolds

rodent damage 

 proximate analysis

henneberg and stahmannweende experiment station

proximate analysisweende system 

 moisture 

 oven dreied 

 vaccum dried 

                                                 
يجهس تذىث انخسوج  –انًجانس اننىعيح  –وانتكنىنىجيا  اكاديًيح انثذج انعًهً – 2222 –انندوج انعهًيح دىل يعاييس انتقيى انغرائً نًىاد انعهف انًصدز :  )*(

 .جايعح أسيىط –كهيح انصزاعح  –أستاذ تغريح اندواجن وزئيس قسى الانتاد انذيىانً  –ًد نثيم يقهد د. يذ –انذيىانيح وانسًكيح 
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 distillation with toluene 

 freeze-drying 

 infra-red 

 crude protein

 

 ether extract

phospholipids 

 crude fiber

Van Soest 

ash

proximate analysis

PA

 Bomb caolrimetry 

gross energyBallistic, Adiabatic

 Chromatography 

 Stationary phse 

 Mobile phase 

solidLiquidgasLiquid

 Thin Layer Chromatography (TLC) 

 Gel Layer Chromatography (GLC)    

Gas-Liquid Chromatography (GLC) 

Gas-Solid Chromatography (GSC) 

Paper Layer Chromatography (PLC)

Zone electrophoresis

 Colorimetry and Spectrophotometry 

visible region

visible, ultraviolet infraredspectrophotometer
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 Atomic absorptionppb 

 Infrared spectroscopyspectrum 

  

  

  

  

  

Biological assay

 Microbiological assay 

Tetrahymena pyriformis

B12Availability of amino acids

 Field and lab experiments 

chicksducklings

ratsguinea pigs

digestibility

MEtoxicitypalatability 

growth response

productive performanceblood parametersfeed consumptionfeed coversion

microscopy

Stereo MicroscopeCompound Microscope

Macroscope

 Adulteration 

 Contamination 

 Drugs or microingredients 
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 Crude protein  (analysed) 

 Fibres (analysed) 

 Fat (analysed) 

 Calcium (analysed) 

 T. Phosphorus (analysed) 

  Lysine (analysed) 

 Methionine (analysed) 

 ME (Calculated) 

 Vitamins (Calculated)  

 Trace elements (Calculated) 

physical

Proximate analysis
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Antinutritional factorsTannins

phytatesGossypoltrypsinchemotrypsin

alkaloidshydrogen cyanidetapioca

Urease

growth promoters

probioticsEnzymes suppl.

premixes

 physical  

 Chemical 

Moisture, crude protein, ether extract, crude fibers, calcium solubility, total phosphorus, 
lysine and methionine, mycotoxins, pesticides, antinutritional factors, feed supplements . 

 Biological  

AME or TMEAvailable amino acids

lysineMethionineAvailable phosphorus

digested proteinSalmonella

 Microscopic

  
  
  
  
  
  

                                                 
يجهس  –انًجانس اننىعيح  –أكاديًيح انثذج انعهًً وانتكنىنىجيا  2222 –انندوج انعهًيح دىل يعاييس انتقييى انغرائً نًىاد انعهف  المصذر : )*(

 انًعًم انًسكصي نلأغريح والاعلاف . –يسكة انثذىث انصزاعيح  –وشازج انصزاعح  –د. عقيهح صانخ دًصج  - تذىث انخسوج انذيىانيح وانسًكيح
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Row materials quality control 

  
  
 

 
  
 

 
 

 
Particle size and shape 

Feed manufactured as formulated 

Sizing of pellets 
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Loss of vitamin potenly 

Polychlorinated biphenols (PCBs)

Seperation and segregation 

  
 Silo 
  
  
  

Finished product weights 

Principles of quality control

 Sampling 
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Consideration-Feed formulation

  

  
  

  

  
 

 
 

  

  
  
  
  
  

Control of mixing efficiency

coefficient of variation
CV

Control of premixes and concentrates

             S  x 100 
CV    ــــــــــــــــــــــــــــ 
                  X 
S = Standard deviation  
X = Average 
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Mixing efficiency

  
  
  
  
  
  

Packing

Storage

Feed analysis

Storage control  

Vitamin mixtures
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System of quality control

 

 
 

 

  
  
  
  
 

 
 

 
 

 

 
TDN

 
 

 
 TDN

 
 TDN

TDN
TDN

 

 

 
 

TDN
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 S.P.F. 
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 الاتحاد التعاوني السراعي المركسى

 الإقليميالاتحاد التعاوني السراعي 

الجمعيت التعاونيت السراعيت العامت متعذدة 
 الإغراض

 الجمعياث التعاونيت السراعيت المركسيت 

 جمعياث نوعيت عامت 
 *( خذماث –إنتاج حيواني  –)الإنتاج نباتي 

 الجمعياث التعاونيت السراعيت النوعيت 
 خذماث *( –انتاج حيواني  –)انتاج نباتي 

 الجمعياث التعاونيت السراعيت المشتركت

 الجمعياث التعاونيت السراعيت متعذدة الأغراض 

 مشروعاث زراعيت(  أصحاب –العضويت )أشخاص طبيعيين : مسارعين 

ىي عهً يست
 انجًهىزيح

عهً يستىي 
انًذافظح أو أكخس 

 ين يذافظح

عهً يستىي 
 انًسكص الإدازي

عهً يستىي 
انقسيح أو أكخس ين 

 قسيح



- 222 - 
 

 
 
 

 
 

 
 Capacity building

 
 biotechnology

Bio agriculture 
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 and Unit Symbols Conversion factors, Abbreviations,
)*( 

 
Si Unit ( Adopted 1970) 

The international system of units (abbreviations SI) is being implemented throughout 
the world. This measurement system is a modernized version of the MKSA (meter, 
Kilogram, second, ampere) system, and its details are published and controlled by an 

international treaty organization (The International Bureau of Weights and Measures). 
Si unit are divided into three classes: 

 
Base Units Supplementary Units 

Length Meter* (m) Plane angle Radian (rad) 
Mass Solid angle Steradian (sr) Kilogram (kg) 
Time Second (s)   
Electric current Ampere (A)   
Thermodynamic temperature Kelvin (K)   
Amount of substance Mole (mol)   
Iuminous intensity Candela (cd)   

 
Quantity Unit Symbol Acceptable equivalent 

Volume Cubic meter m3  
 Cubic diameter dm3 L (liter) (5) 
 Cubic centimeter cm3 mL 
Wave number 1 per meter m4  
 1 per centimeter cm4  

 
In addition, there are 16 prefixes used to indicate order of magmitude, as floes: 

 
Multiplication factor prefix Symbol 

10
18

 Exa E 
10

15
 Peta P 

10
12

 Tera T 
10

9
 giga G 

10
6
 mega M 

10
3
 Kilo K 

10
2
 hecto h

a
 

10 deka da
a
 

10
-4

 deci d
a
 

10
-2

 centi c
a
 

10
-3

 Milli M 
10

-6
 micro µ 

10
-9

 nano N 
10

-12
 pico P 

10
-15

 fento F 
10

-18
 atto a 

Although hector, deka, deci, and centi are SI prefixes, their use should be 
avoided except for SI unit-multiples for area and volume and nonyechnical use 

of centimeter, as for body and clothing measurement. 
 
 

For a complete description of SI and its use the reader is referred to ASTM E380. 
A representative list of conversion factors from non-SI to SI units is presented herewith. 
Factors are given to four significant figures. Exact relationships are followed by a 
dagger. A more complete list is given in the latest editions of ASTM E380 and ANSI 

Z210. 1. 

                                                 
)*(

+The spellings “metre” and “Litre” are preferred by ASTM; however, “-er” is used in the Encyclopedia. 
++ Wide use is made of Celsius temperature (t) defined by 

                                                                                                                           t = T – T0 
Where T is the thyermodynamic temperature, expressed in Kelvin, and T0 = 273.15 k by definition. A temperature interval may be 

expressed in degrees Celsius as well as in Kelvin. 
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n factors to SI UnitsConversio 
 

To convert from                       To Multiply by 

acre Square meter (m2) 4.047 x 103 

angstrom Meter (m) 1.0 x 10-10+ 

are Square meter (m2) 1.0 x 102+ 

astronomical unit Meter (m) 1.496 x 1011 

Atmosphere, standard pascal (Pa) 1.013 x 105 

bar pascal (Pa) 1.0 x 105+ 

bran  square meter (m2) 1.0 x 10-28+ 

Barrel (42 U.S. liquid gallons) cubic meter (m3) 0.1590 

Bohr magneton (µ B) J/T 9.274 x 10-24 

Btu (International Table) joule (J) 1.055 x 103 

Btu (mean) joule (J) 1.056 x 103 

Btu (thermochemical) joule (J) 1.054 x 103 

bushel Cubic meter (m3) 3.524 x 10-2 

calorie (International Table) joule (J) 4.187 

calorie (mean) joule (J) 4.190 

calorie (thermochemiical) joule (J) 4.184+ 

centipoise pascal second (Pa. s) 1.0 x 10-3+ 

centistokes square millimeter per second (mm2/s) 1.0+ 

cfm (cubic foot per minute) cubic meter per second (m3/s) 4.72 x 10-4 

cubic inch cubic meter (m3) 1.639 x 10-5 

cubic foot cubic meter (m3) 2.832 x 10-2 

cubic yard cubic meter (m3) 0.7646 

curie becquerel (Bq) 3.70 x 1010+ 

debye coulomb meter (Cm) 3.336 x 10-30 

degree (angle) radian (rad) 1.745 x 10-2 

denier (international) kilogram per meter (kg/m) tex+ 1.111 x 10-7 

dram (apothecaries,) kilogram (kg) 3.888 x 10-3 

dram (avoirdupois) kilogram (kg) 1.772 x 10-3 

dram (U.S. fluid) cubic meter (m3) 3.697 x 10-6 

dyne newton (N) 1.0 x 10-5+ 

dyne/cm newton per meter (N/m) 1.0 x 10-3+ 

electronvolt joule (J) 1.602 x 10-19 

erg joule (J) 1.0 x 10-7+ 

fathom meter (m) 1.829 

fluid ounce (U.S.) cubic meter (m3) 2.957 x 10-5 

foot meter (m) 0.3048+ 

footcandle lux (lx) 10.76 

furlong meter (m) 2.012 x 10-2 

gal meter per second squared (m/s2) 1.0 x 10-2+ 

gallon (U.S. dry) cubic meter (m3) 4.405 x 10-3 

gallon (U.S. liquid) cubic meter (m3) 3.785 x 10-3 

gallon per minute (gpm) cubic meter per second (m3/s) 
cubic meter per hour (m3/h) 

6.309 x10-5 

0.2271 

gauss tesla (T) 1.0 x 10-4 

gilbert ampere (A) 0.7958 

gill (U.S.) cubic meter (m3) 1.183 x 10-4 

grade radian 1.571 x 10-2 

grain kilogram (kg) 6.480 x 10-5 

gram force per denier newton per tex (N/tex) 8.826 x 10-2 

hectare square meter (m2) 1.0 x 104+ 

horsepower (550 ft. ibf/s) watt (W) 7.457 x 102 

horsepower (broiler) watt (W) 9.810 x 103 

horsepower (electric) watt (W) 7.46 x 102+ 

hundredweight (long) kilogram (kg) 50.80 

hundredweight (short) kilogram (kg) 45.36 

inch meter (m) 2.54 x 10-2+ 

inch of mercury (32 °F) pascal (Pa) 3.386 x 103 

inch of water (39.2 °F) pascal (Pa) 2.491 x 102 

kilogram-force newton (N) 9.807 

kilowatt-hour megajoule (MJ) 3.6+ 
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 Conversion factors to SI Units
)*(

 
 

To convert from                       To Multiply by 
kip newton (N) 4.448 x 103 
knot (international) meter per second (m/s) 0.5144 
lambert candela per square meter (cd/m3) 3.183 x 103 
league (British nautical)0 meter (m) 5.559 x 103 
league (statute) meter (m) 4.828 x 103 
light year meter (m) 9.461 x 1015 
liter (for fluids only) cubic meter (m3) 1.0 x 10-3+ 
maxwell weber (Wb) 1.0 x 10-8+ 
micron meter (m) 1.0 x 10-6+ 
mil meter (m) 2.54 x 10-5+ 
mile (statute) meter (m) 1.609 x 103 
mile (U.S. nautical) meter (m) 1.852 x 103+ 
mile per hour meter per second (m/s) 0.4470 
milibar  pascal (Pa) 1.0 x 102 
millimeter of mercury (0 °C) pascal (Pa) 1.333 x 102+ 
minute (angular) radian 2.909 x 10-4 
myriagram kilogram (kg) 10 
myriameter kilometer (km) 10 
oersted ampere perf meter (A/m) 79.58 
ounce (avoirdupois) kilogram (kg) 2.835 x 10-2 
ounce (troy) kilogram (kg) 3.110 x 10-2 
ounce (U.S. fluid) cubic meter (m3) 2.957 x 10-5 
ounce-force newton (N) 0.2780 
peck (U.S.) cubic meter (m3) 8.8101 x 10-3 
pennyweight kilogram (kg) 1.555 x 10-3 
pint (U.S. dry) cubic meter (m3) 5.506 x 10-4 
pint (U.S. liquid) cubic meter (m

3
) 4.732 x 10

-4
 

poise (absolute viscosity) pascal second (Pa – s) 0.10+ 
pound (avoirdupois) kilogram (kg) 0.4536 
pound (troy) kilogram (kg) 0.3732 
poundal newton (N) 0.1383 
poundal  - force newton (N) 4.448 
pound force per square inch (psi) pascal (Pa) 6.895 x 103 
quart (U.S. dry) cubic meter (m3) 1.101 x 10-3 
quart (U.S. liquid) cubic meter (m3) 9.464 x 10-4 
quintal  kilogram (kg) 1.0 x 102+ 
rad gray (Gy) 1.0 x 10-2+ 
rod meter (m) 5.029 
roentgen coulomb per kilogram (C/kg) 2.58 x 10-4 
second (angle) kadian (rad) 4.848 x 10-6+ 
section square meter (m2) 2.590 x 106 
slug kilogram (kg) 14.59 
spherical candle power lumen (pm) 12.57 
square inch square meter (m2) 6.452 x 10-4 
square foot square meter (m2) 9.290 x 10-2 
square mile square meter (m2) 2.590 x 106 
square yard square meter (m2) 0.8361 
stere cubic meter (m3) 1.0+ 
stokes (kinematic viscosity) square meter per second (m2/s) 1.0 x 10-4+ 
tex kilogram per meter (kg/m) 1.0 x 10-6+ 
ton (long, 2240 pounds) kilogram (kg) 1.016 x 103 
ton (metric) (tonne) kilogram (kg) 1.0 x 103+ 
ton (short, 2000 pounds) kilogram (kg) 9.072 x 102 
torr pascal (Pa) 1.333 x 102 
unit pole weber (wb) 1.257 x 10-7 
yard Meter (m) 0.9144+ 

 
 

                                                 
)*(

+ Exact. 
++ this non-Si unit is recognized by the CIPM as having to be retained because of particle importance or use in specialized 

fields. 
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Table : Ethanol conversion factors for grain feedstocks per unit of feedstock 

 
COMMODITY Ethanol conversion factor 

barley 1.40 gallons per bushel 
Com-wet mill 2.65 gallons per bushel 
Com-dry mill 2.75 gallons per bushel 

Grain sorghum 2.70 gallons per bushel 
Wheat 2.80 gallons per bushel 

Source: USDA  
 

Conversions 
 

 14 Ibs. Of sugar = 1 gallon of ethanol. 
 1 short ton of sugar = 142.9 gallons of ethanol. 
 1 ton molasses  50% fermentable sugars = 71 gallons ethanol. 
 1 ton of bagasse = 1 barrel of oil (equivalent energy). 
 1 ton coal = 3.4 tons bagasse (equivalent energy). 

 
Sugar VS. Ethanol Revenue 

 
 Current sugar. 
 7 ton sugar per acre $ 0.175 per Ib. = $ 2, 450 per acre. 
 Molasses $ 76 per ton = $ 258 per acre. 
 Total revenue S$ 2.708 per acre. 
 Current Ethanol (traditional fermentation technology). 
 7 tons sugar & molasses equivalent to 1.100 gallons ethanol. 
 1.100 gallons ethanol  $ 2.70 per gallon = $2.970 per acre. 
 Additional electricity production = $ 295 per acre. 
 Federal tax credit ( $ 0.10 per gallon ) = $ 110 per acre. 
 Total revenue $ 3.375 per acre. 

Ethanol creates floor value for sugar as energy, that is increasing in value. 
 

Revenue Comparison W/ Pearson 
 

 Maintain 1.100 gallons per acre from juice = $ 2.970 per acre. 
 Convert 15 tons bagasse per acre. 
 50% moisture, yields 7.5 bone dry tons. 
 Yiled of 125 gallons per bone dry ton = 937.50 gallons per acre. 
 937.50 gallons per acre $ 2.70 per gallon = $ 2.531 per acre. 
 Convert field trash (leaves, tops, etc.) – eq1uivalent to 15.2 tons bagasse. 
 50% moisture, Yields 7.6 bone dry tons. 
 Yield of 125 gallons per bone dry ton = 950 gallons per acre. 
 950 gallons per acre $ 2.70 per gallon = $ 2.565 per acre. 
 Total revenue per acre = $ 8.066. 

 
Offsets Against Revenue 

 
 Purchased coal, 4.4 tons to offset 15 tons bagasse per acre. 
 $ 85 per ton = $ 374 per acre. 
 Cost of harvesting cane trash, estimate $20 per ton. 
 $20 x 15.2 tons per acre = $304 per acre. 
 Estimate total offsets $678 per acre. 
 Total revenue of $ 8.066against offset of $678 per acre. 
 Net revenue of $ 57.388 per acre, compared to $2.708 as sugar and $ 3.375 as ethanol 

with traditional technology. 
 Very exciting prospects with the new technology. 
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