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مادر و جنین
Carryover effects
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Effect of cumulative intake of CP prior to 

photostimulation on  fertility
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Heat map
Showing overall relative effect of maternal dietary energy and protein on broiler BW
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Heat map
Showing overall relative effect of maternal dietary energy and protein on broiler carcass
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تغذیه دقیق
Precision feeding
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تغییرات مواد مغذی
Nutrients variability
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Variability

nutritionist’s nightmare
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Ingredients Weighing

Mixing and Formulation

Degree of
uniformity

Formulation error

Mixing error
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carbohydrate, 
30.2

protein, 36.5

moisture, 8.5

ash, 4.9

fat, 19.9

50% soluble
50% insoluble

SFA 2.884
MFA 4.404
PUFA 11.255

Contains all 8 essential AA

typical composition
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Quality measurements for soybean meal

Lysine More than 2.8%

Ash Less than 7.5%

Acid insoluble ash (silica) Less than 1%

Protein solubility in 0.2% KOH 73-90%

Protein dispersibility index 20-40%

Urease activity 0.01 – 0.3 pH unit rise

Trypsin inhibitor <5.0 mg/g

AMEn poultry >2200 kcal/kg
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50

AA of soybeans %

Crude protein%

Amino acid composition of whole soybeans with varying protein



Maize composition 1999-2010 (Jones et al., 2012 , 100% DM)
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 How you are managing variations, in practice?

 How often you change your diets? How do you decide?

 Do you apply safety margins against variations, how?

 How do you use table values? Taking just averages or considering CV%.

 If you using stochastic approach, how often and how you enter std. variation, ..

52



Optimization tools

 Available on the software market

 Need a thorough assessment of data

 Complex to use

 Difficult to use in day by day practice
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توزیع خوراک
Feed distribution

55



کنترل وزن بدن

(Controlling Body Weight)

توزیع خوراک محدود یک نوبت در روز•

توزیع خوراک محدود چند نوبت در روز•

رقیق نمودن خوراک•

افزایش دفعات توزیع خوراک

(Feeding twice or thrice a day)
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ترکیب خوراک
Feed specification
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اثر الیاف
(Effect of Fiber)
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Poor diet Rich diet
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Poor diet Rich diet Rich diet

+ L reuteri
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اثر نوع الیاف
(Effect of Fiber Source)
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ج  ه  اي آ  ايشي
ج  ه  ب س گن م   ج  ه كنجا   پنب  د   د خ ر كي ج  ه پاي 

59/44 57/18 67/57 ذرت

13/9 13/73 22/86 %44كنجا     يا، 

0 20/83 0/53  ب س گن م

10 0 0 كنجا   پنب  د   

1/63 1/41 1/87 دي كلس   فسفات

5/61 5/68 6/13 ك  نات كلس  

0/16 0/22 0/18  ي ك  نات   ي 

0/24 0/18 0/27  مك

0/5 0/23 0/5  كمل ويتا  ن  و  ع  ي

0/09 0/23 0/09 دي  ل  ت    ن

0/01 0/17 0  ل   زين    روكل  ي 

8/42 0/14 0  ئ   ت

100 100 100 جمع

 ل  ز% 10+ 
پكت ن% 5

76



آ  ايشيج  ه  اي
انهجيره كنجاله پنبه د   د  غذي جيره سبوس گندم جيره پايه

2475 2475 2750 Kcal/kg   ژي قا ل  تا    س  

13/83 13/83 15/37 %خام پ و ئ ن

2/75 2/89 2/77 %چ  ي خام 

3/42 4/55 3/21 %   اف خام 

2/62 2/62 2/88 %كلس   

0/39 0/39 0/43 %جذب فسف  قا ل

0/162 0/162 0/18 %  ي  

0/63 0/63 0/77 %  زين 

0/57 0/57 0/7 %  زين  قا ل  ض  

0/3 0/3 0/33 % ت    ن 

0/28 0/268 0/31 % ت    ن قا ل  ض  

0/55 0/55 0/61 %  ست ن +  ت    ن 

0/49 0/49 0/54 %  ست ن قا ل  ض  +  ت    ن 
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مصرف خوراك روزانه در تيمارهاي آزمايشي( ساعت)ميانگين مدت زمان 

 فتگي24 فتگي30 فتگي38

0/5±e3/5 0/3±e4/2 0/39±e2/5 كنت ل

0/5±b12/5 0/3±b13 0/39±b10 پنب  د   كنجا  

0/5±a15 0/3±a15 0/39±a11/9 پكت ن

0/5±c9 0/3±c10/1 0/39±c7/8  ل  ز

0/5±d7/8 0/3±d8/5 0/39±d6/9 گن م ب س
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آ  ايشي  مار اي

پكت ن ل  ز ب س گن م كنت ل كنجا   پنب  د  

a1/2±80/2 a1/2±79/4 b1/2±71/3 b1/2±73/2 b1/2±73/7 %              در كل دوره 

a1/8±68/9 a1/8±68/4 b1/8±61/1 b1/8±63/1 b1/8±62/4 ورهكل د                    در

b0/2±57/4 a0/2±58/3 b0/2±56/9 c0/2±53/7 b0/2±57/2 (گ م)  ا گ ن و ن        

89/3 90/2 82/15 80/37 88/22 %              در  وج 

a0/2±17/1 a0/2±17/3 a0/2±18 b0/2±16/7 a0/2±17/6 (گ م)  ا گ ن و ن  رده 

0/3±30/9 0/3±30/3 0/4±31/9 0/3±31/3 0/4±31/5 %و ن  سبي  رده 

0/42±1/1 0/42±0/62 0/42±0/85 0/42±0/25 0/42±1/6 % ع  د          اي دو رده 
79
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افزودنی ها 
Feed additives
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آنزیم فیتاز
(Phytase enzyme)

87



Phytate: Mixed salt of phytic acid (myo-inositol hexaphosphate; IP6). 

Phytin: Deposited complex of IP6 with potassium, magnesium and calcium.

Phytic acid: The free form of IP6.
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Zn2+>Cu2+>Na2+>Co2+>Mn2+>Ca2+>Fe2+ 
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A. Niger: Initiate from 3c (3-Phytase)

Peniophera lycii: Initiate from 6c (6-Phytase)

E Coli: Initiate from 6c (6-Phytase)
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1. Amount of dietary phytate
2. Source of phytase / phytase catalytic properties
3. Digesta solution pH (Optimum at pH 2.0-4.5)
4. Bio-catalytic reaction (Km, Vmax) 
5. Pepsin (Protease) Resistance 
6. Heat and moisture stability during feed processing
7. Dietary trace mineral concentration 
8. Synergistic effects of other Feed Additives (acidifier)
9. Dietary factors (minerals, vitamin D3 content)
10. Combination of enzymes
11. Phytase dose 
12. Particle size and mixability of commercial phytase
13. Water pH and temperature
14. Functionality of GIT
15. Stability of commercial product during storage



1. Amount of dietary phytate
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1. Amount of dietary phytate
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1. Amount of dietary phytate
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1. Amount of dietary phytate
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IP6 or IP5 have a much greater chelation capacity for Ca than IP4 or IP3. 

Indeed, IP3 has only 10% of the chelation capacity of IP6.

IP6                     Phytase                              IP1

2. Source of phytase / phytase catalytic properties

99



3. Digesta solution pH (Optimum at pH 2.0-4.5)
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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4. Bio-catalytic reaction (Km, Vmax) 



4. Bio-catalytic reaction (Km, Vmax) 
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5. Pepsin (Protease) Resistance 

1 1 = Morales et al. (2011): pH 2.0, 16 °C, 180 min, trout pepsin:phytase ratio 5,000 PU:FTU. 2 = MenezesBlackburn et al. (2015): pH 3.0, 37 °C,
45 min, porcine pepsin incubating 20 mFTU and 3,000 U of pepsin. 3 = Unpublished data (own elaboration): pH 2.0, 39 °C, 180 min, porcine
pepsin:phytase ratio 9,000 PU:FTU.
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5. Pepsin (Protease) Resistance 



6. Heat and moisture stability during feed processing
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8. Synergistic effects of other Feed Additives (acidifier)
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9. Dietary factors (minerals, vitamin D3 content)



Cell wall

10. Combination of enzymes

110



11. Phytase dose 

Effect of Phytase Dose

The Potential of Super Dosing



11. Phytase dosage 



11. Phytase dosage 
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11. Phytase dosage 



11. Phytase dosage 
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Traditional phytase hydrolyses less than 0.35 of dietary phytate

11. Phytase dosage 

116
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11. Phytase dosage 
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11. Phytase dosage 

IP6

IP1

IP5

+H2O
-Pi

IP4

+H2O
-Pi

IP3

+H2O
-Pi

IP2
+H2O
-Pi

+H2O
-Pi

inositol
+H2O
-Pi

500 FYT/Kg

1000 
FYT/Kg

2000 
FYT/Kg

Intestinal or Blood 
Phosphatase
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11. Phytase dosage 
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11. Phytase dosage 
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12. Particle size and mixability of commercial phytase
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Commercial
phytase I

Commercial
phytase II

Commercial
phytase III

12. Particle size and mixability of commercial phytase
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14 . Functionality of GIT
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ESPN 2019 124
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سلنیوم آلی
(Organic Se)
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Feed intake and 
gain

FCR

BW (35 d)

GSH-Px

NaSe

Inorganic

Organic
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نرم افزارها
Feed formulation

software's
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WinMix feed formulation software

Type of animal, weight, age

The most optimal result : balanced 
feeding recipe at the lowest cost

set of raw materials,
min-max and 

additional limits to
their content 
in the recipe

set of nutrients, minimum and 
maximum limits on their content 
in the recipe and additional limits 

(nutrients ratio, sum etc.)

Cost of raw 
materials 

in the recipe

Raw materials
Feeding Template for this category 

of animals (or set of nutrients)
Price-list
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Templates, currencies, clients in recipe

135



Create premix, additive or concentrate based on clients raw materials

x%      100%

136



Save recipe as raw material or template 
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Convert formula recipe into compound

%       kg

138



System of colors

139



Use “shadow prices" tracking and post-optimization analysis

140



Contribution column

141



Calculate the final cost of the recipe
+ packaging, production costs, transportation etc.
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Professional printout

143



Export and import data, save recipe in .xls and .pdf formats
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Convenient search and data filters
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Server version for multiple users 
with different access rights, database synchronization
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هتنظیم فرمول جیر
Feed Formulation
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هتعیین مقدار جیر
Feed allocation
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روش های تعيين جيره سرانه

کتعيين دقيق نياز مواد مغذی و تعيين مقدار جيره بر حسب مقادير مواد مغذی در خورا•

تعيين جيره سرانه بر اساس وزن تخم مرغ•

تعيين جيره سرانه بر اساس وزن بدن مرغ•

(Clean up time)تعيين جيره سرانه بر اساس مدت زمان مصرف خوراک •

150



Think of nutrients as water. As they “pour” into the bird, the nutrients serve vital organs first.

Bone and muscle growth receive the next highest priority, followed by reproduction. Oversupply

of nutrients results in fatness and excess follicle production .

Hydrostratic nutrient partitioning model of a broiler breeder hen
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)174.0()21.0(858.1
d

grgrKg
d

gr EWWCP 

Bornstein(1973)و Hurwitzمدل 

: مثال

گرم3000گرم، وزن بدن 6گرم، افزايش وزن روزانه 60، وزن تخم مرغ 85درصد توليد 

)51174.0()621.0(3858.171.15
d

grgrKg
d

gr xx 
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Feeding program during rearing period

Walsh & Brake 1999
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ولرشد فوليک

(ذخِيره پروتئين)رشد دو ماهه -2

رشد کند-1

(ذخيره چربی)روزه 11تا 7رشد -3

Prelayer Feed, Lead Feeding, Challenge Feeding

158



kcal/d = II + III + IV + Vانرژی مورد نياز

محاسبه انرژی مورد نياز مرغ به روش فاكتوريل
75.0

kgm BW83NE 

82.0/NEME mm 

0.5MEME mac 

(Kcal)Pro 86%EPME 

)40.18(gain)90.15(gainME Kcal/grgr/dKcal/grgr/dgain 
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212033383 750 /)/(NE /

m 

81724782021203 ///MEm 

6991370817247 ///MEa 

2607086 //MEP 

35104180591505 /)/()/(MEgain 

d/Kcal////MEreq 41035102606991817247 

5روزانهوزنافزايشدرصد،70مرغتخمتوليد،3/300بدنوزن)گوشتيمادرمرغيكسرانهجيرهمقدار:مثال
.نمائيدمحاسبهمتابوليسمقابلانرژيکالريکيلو2750حاويخوراكيكازرا(قفسپرورشسيستمگرم،

1000 gr          2750  kcal

xgr                 410  kcalگرم/ خوراك روزانه        149
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kcal/d = I + II + III + IV انرژی مورد نياز

محاسبه انرژی مورد نياز مرغ به روش فاكتوريل

Reyes 2012
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65مرغتخموزندرصد،70مرغتخمتوليد،3/300بدنوزن)گوشتيمادرمرغيكسرانهجيرهمقدار:مثال
قابلانرژيکالريکيلو2750حاويخوراكيكازرا(بسترپرورشسيستمگرم،5روزانهوزنافزايشگرم،

.نمائيدمحاسبهمتابوليسم
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 600گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.47 WG
g/d

130
kcal/d

= 0.6
0.75

(186.52 – 1.94 ×24) + 2.47 ×14

1000 gr          2750  kcal

xgr                 130  kcalگرم/ خوراك روزانه        47

(3 to 8 wk)
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 700گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.47 WG
g/d

142
kcal/d

= 0.7
0.75

(186.52 – 1.94 ×24) + 2.47 ×14

1000 gr          2750  kcal

xgr                 142  kcalگرم/ خوراك روزانه        51

(3 to 8 wk)
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 1200گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.69 WG
g/d

198
kcal/d

= 1.2
0.75

(186.52 – 1.94 ×24) + 2.69 ×14

1000 gr          2750  kcal

xgr                 198  kcalگرم/ خوراك روزانه        72

(9 to 14 wk)
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 1300گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.69 WG
g/d

208
kcal/d

= 1.3
0.75

(186.52 – 1.94 ×24) + 2.69 ×14

1000 gr          2750  kcal

xgr                 208  kcalگرم/ خوراك روزانه        75

(9 to 14 wk)
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 1800گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.76 WG
g/d

256
kcal/d

= 1.8
0.75

(186.52 – 1.94 ×24) + 2.76 ×14

1000 gr          2750  kcal

xgr                 256  kcalگرم/ خوراك روزانه        93

(15 to 20 wk)
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Sakomura(2003)مدل  

: مثال

ºC24گرم، دما 1900گرم، وزن بدن 14افزايش وزن روزانه 

ME
kcal/d

= W
0.75

(186.52 – 1.94 T) + 2.76 WG
g/d

265
kcal/d

= 1.9
0.75

(186.52 – 1.94 ×24) + 2.76 ×14

1000 gr          2750  kcal

xgr                 265  kcalگرم/ خوراك روزانه        96

(15 to 20 wk)
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Rabello et al(2006)مدل  

Example

Egg pro(%): 88, Egg weight (gr):59.2, Gain (g/d):2.8, Temp: 24, BW (kg): 3.430, 
Age: 32 w

ME
KJ/d

= W
0.75

(806.53 – 26.45 T + 0.5 T
2
) + 31.90 G

g/d 
+ 10.04 EM

g/d

1000 gr          2750  kcal

xgr                 423  kcalگرم/ خوراك روزانه        154

(31 to 46 wk)

1771
KJ/d

= 3.43
0.75

(806.53 – 26.45 ×24 + 0.5 ×24
2
) + 31.90 ×2.8

g/d 
+ 10.04 ×52.09

g/d

1771 / 4.186 = 423 kcal
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MEm = 806.53 – 26.45 T + 0.50T
2

°C

Rabello et al 2006170



(10.04 × 52.09) / 1771 = 0.295 30%

Rabello et al(2006)قسمت بندی انرژی طبق مدل  

(1156) / 1771 = 0.652 65%

(31.90 × 2.8) / 1771 = 0.050 5%Gain

Egg Pro

Maintenance

A
t 

3
2

 w
ee

k
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Example

Egg pro(%): 65.1, Egg weight (gr):64.5, Gain (g/d):2.8, Temp: 24, BW (kg): 3.710, 
Age: 46 w

1000 gr          2750  kcal

xgr                 415 kcalگرم/ خوراك روزانه        150

1739
KJ/d

= 3.71
0.75

(806.53 – 26.45 ×24 + 0.5 ×24
2
) + 31.90 ×2.8

g/d 
+ 10.04 ×41.98

g/d

1739 / 4.186 = 415 kcal
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(10.04 × 41.98) / 1739 = 0.242 24%

Rabello et al(2006)قسمت بندی انرژی طبق مدل  

(1229) / 1739 = 0.706 71%

(31.90 × 2.8) / 1739 = 0.050 5%Gain

Egg Pro

Maintenance

A
t 

4
6

 w
ee

k
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درصد85قابلیت استفاده انرژی خام

کیلوکالری140 گرمی65انرژی قابل متابولیسم یک تخم مرغ 

کیلوکالری119گرمی65انرژی خام یک تخم مرغ 

کیلوکالری423 وشتیانرژی قابل متابولیسم مورد نیاز مرغ مادر گ

درصد تولید

0/88×140
29%=

423
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86.5 – 51.9 = 34.6 %

(34.6 ÷ 86.5) × 100 = 40 %

462 × 0.3 = 138.6 kcal

138.6 × 0.4 = 55.4 kcal

462 – 55.4 = 407

414 – 407 = 7 kcal → ?
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