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Abstract 
This study was carried out at the Abu Ghraib sheep and goat breeding station to 

study the effect of adding different levels of zinc (0, 15, 20 and 25 mg/kg. DM) which 

type of radians: concentrate diets 25% or alfalfa hay 75% in the performance of local 

goat females and some carcass characteristics of goat females. The animals were 

divided into four groups (T1) fed free of additives and T2 fed 15 mg zinc/kg.DM and 

T3 and T4 groups fed 20 and 25 mg/kg.DM of zinc. The results showed no significant 

effect of adding zinc to the diet on the total feed intake for all nutrients except the dry 

matter intake (g/ kg) that were increasing significant (P˂0.01) For all groups of adding 

zinc, Also the results showed that there were increase significant (P˂0.01) in some of 

the studied traits (total and daily weight and feed conversion ratio as well as the final 

weight of local goat females). The results also showed increase significant (P˂0.01) in 

some of the carcass characteristics (slaughter weight, empty body weight, warm carcass 

weight and the percentage of conversion based on body weight) compared with the T1 

group.  
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 عمى أداء إناث الماعز المحمي العلائق إلى تأثير إضافة مستويات مختمفة من الزنك
 حسن عبد حسن**و  *, أحمد حسين خطار**مؤيد عبد الصاحب تويج

 جامعة القاسم الخضراء /كمية الطب البيطري*
 وزارة العموم والتكنولوجيا **دائرة البحوث الزراعية/

 الخلاصة
دائار  البحااا الفرا ياة لدراساة تاإضير   امفة  ية الأغنام  االمام ف فاي أباي غريا  أجريت الدراسة في محطة ترب

المتكانااة ماا   العميقااة  لاا ( كغاا  ماامد  جمفااة ممغاا   25ا 20 ,15 ,0) مسااتايمت ملتم ااة ماا   نناار الفناا  بنساا 
اف ااات  ,المااام ف المحماااي ابعاااذ نااا مت ال بيحاااةفاااي أدام نماااا  ناااما  75% ادريااال الجااات %25 العمااال المركاااف

غا يت  ما   T1اهاي مجما اة السايطر   أربعاة حياانامتاكا  مجما اة ت ا   ,حياانمت  م  أربا  مجاممي  متسامايةال
 كغاااا  ماااامد  جمفااااة  ماااا  الفناااا ممغاااا   15حتااااا  ت  ميقااااةغاااا يت  ماااا   T2ماااا  اا اااامفمت امجما ااااة  ةلملياااا  ميقااااة

 ااد  اجاااد تااإضير  ئجأظهاارت النتاامماا  الفناا   ممغاا   25ا 20غاا يت  ماا   ماال يحتااا   ماا   T4ا T3االمجمااا تي  
العميقة  م  كمية المتنما  الكمي االيامي م  العمل الجمي  العنمنار الغ ائياة بمساتضنمم كمياة المامد    ل معنا  ا مفة الفن  

, اكاا ل  بيناات لجمياا  مجما اامت   اامفة الفناا  ((P˂0.01 معنايااةكغاا ( حيااا كمناات الفياامد   مليااة ال )غاا   الجمفااة المتنمالااة
معااادات الفيااامدات الافنياااة الكمياااة ) المدراساااة اانتمجياااةفاااي بعاااذ النااا مت  ((P˂0.01 معناياااة ملياااة ال مد فيااا اجااااد النتااامئج
 فيامد اجااد , كمم الاحظ م  النتمئج أي م الاف  النهمئي انما المم ف المحمي(  ل بما مفة  اك مم  التحاي  الغ ائي االيامية
اف  الجساا  ال اامرز, اف  ال بيحااة الحاامر, نساابة  )اف  ال بيحااة, يحااةأي اام فااي بعااذ ناا مت ال ب ((P˂0.01 معنايااة مليااة ال

   T1التنمفي  م  أسمل اف  الجس  ال مرز( بملمقمرنة بمجما ة السيطر  
 الكمممت الم تمحية: الفن , الأدام االنما,  نما المم ف المحمي 
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Introduction 
The importance of rare essential minerals in livestock productivity has been 

realized for several decades (1), and in improved farming systems, the addition of 

minerals to the animals feeds have increased livestock production as measured by 

increased body weight and positive performance (2). Recently the importance of trace 

mineral nutrition has improved the immunological efficiency of the cattle attention. 

Research supporting these efforts has focused on multiple areas of immunity (3), 

including specific and unspecified branches of the immune system. The three most 

important elements that have received the most attention include iron, selenium and zinc 

(4), and we will focus on the recently adopted zinc element as food additives in 

ruminant diets. The aim of this study was add the zinc in different levels to alfalfa hay 

75% and concentrate 25% of the local goat females diet to study its effect on the rates of 

total and daily weight gains and the efficiency of food conversion and some of the 

carcass characteristics of local females goats. 

Material and Methods 
- Experiment Aim: To determine the effect of adding different levels of zinc in the 

diet on feed intake, weights gains and the efficiency of feed conversion, study of 

some of the carcass characteristics of  local females goats. 

- Experiment Plan: This experiment was conducted in the field of sheep and goats at 

the Abu Ghraib plant/ General Authority for Agricultural Research to study the 

possibility of using different levels (0, 15, 20 and 25 mg/kg.DM) of zinc element 

and its effect on the growth performance of local goat females which started at 

7/5/2016 and continued for 62 days. animals weight 23 ± 0.75 kg and 6-7 months 

old the animals were randomly divided into four group equal treatments, each 

involving four animals and two replicates/ group. All experimental animals were fed 

on concentrated at 2.5% of body weight Where the amount of feed per week can be 

adjusted per transaction Experiment based on the new weight of each animal. 

Ingredient and chemical of experimental diets presented in tables 1, 2, 3 and 4.                                                                                          

- Style of conducting the experiment: The animals feed groups for 14 day as 

preliminary period and fed the concentrate once daily. The animals were weighted 

for three consecutive days at 8 am after cutting the feed for 12 hours to fixing their 

initial weights. The animals were fed once daily at 8 am (5) while concentrate diets 

was served free at 12 o'clock, As the quantity adjusts. The feed consumed daily on 

the basis of the consumption of animals in each treatment. The concentrated diets 

and alfalfa hay remaining weighted at the morning to the amount of  feed intake. 

And the duration of the experiment did not notice any cases or digestive disorders. 

- Growth Experiment: 

A. Daily and total weights (g/ kg) 

B. Initial and final weights (kg) 
C. Calculation of food conversion efficiency Daily feed intake(g)/ Daily weight gain (g) 

- Slaughter animals and study some carcass characteristics: Two females after the 

end of study from each groups starved for 12 hours before slaughter. All females 

were weighed for the final weight before the slaughter date. After the random 

selection of the eight females killed in the slaughter of the station, the characteristics 

of the carcass were studied, which included the percentage of the dissolution, the 

weight of the carcass, the final weight of the carcass, the area of the ocular muscle, 

the thickness of the subcutaneous fat layer. The area of the ocular muscle and the 

thickness of the subcutaneous fat layer was measured after the left part of the sacral 

was cut between the lower edge of 12 ribs of the carcasses. The area of the ocular 

muscle was measured using trace paper to draw the area of the ocular muscle by a 
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device used to measure irregular areas. Measured by the plane meter, and the 

measurement of the layer of fat above the 12 ribs of the left side of the whole carcass 

by the Vernia instrument. For the calculation of the filtration rate and the conversion 

efficiency, they were calculated based on the final weight of the local goat females. 

Table (1) Ingredients of concentrate%. 
% Ingredients 

22 Barley 

23 Wheat bran 

13 Soybean Meal 

40 yellow corn 

1 Minerals and vitamins 

1 Salt 

14.52 Crud protein
*
 

11.18 ME(MJ/Kg DM)
**

 
*Calculate from the chemical analysis table for Iraqi feed materials (on DM% basis)(6) 
**ME (MJ/ Kg DM)= 0.012 × 0.031 CP × EE + 0.005 × CF + 0.014 × NFE (7) 

Table (2) The chemical composition of the ingredient of groups of the diets%. 
groups 

 

Ingredient 

T1 T2 T3 T4 

Barley 22 22 22 22 

Wheat bran 23 23 23 23 

Soybean Meal 13 13 13 13 

Zinc mg/kg.DM - 0.15 0.20 0.25 

yellow corn 40 40 40 40 

Minerals and vitamins 1 1 1 1 

Salt 1 1 1 1 

Total 100% 100% 100% 100% 
T1: (control) without any adding, T2: diet adding zinc with 15 mg/kg.DM, T3: diet adding zinc with 20 mg/kg.DM, 

T4: diet adding zinc with 25 mg/kg.DM 

Table (3) The chemical composition of the ingredient of the diet%. 
ME  

(MJ/ Kg DM)
*
 

NFE EE CF CP Ash OM DM 
Items 

 

Ingredient 

11.2965 62.749 3.059 8.410 12.678 3.535 86.896 90.431 Barley 

10.1860 26.858 2.237 7.575 47.455 4.997 84.125 89.122 Soybean Meal 

12.0963 69.000 3.890 3.879 10.092 2.951 86.245 89.196 yellow corn 

10.5361 51.804 3.563 10.998 18.114 4.672 84.479 89.151 Wheat bran 

09.684 46.125 1.95 18.094 14.312 9.574 80.841 90.415 alfalfa hay 
*ME (MJ/ Kg DM)= 0.012 × CP + 0.031 × EE + 0.005 × CF + 0.014 × NFE (7) 

Table (4) The Chemical composition (%) and metabolizable energy (MJ/ kg.DM) 

of the  groups diets 
ME  

(MJ/Kg DM) 
NFE EE CF CP Ash OM DM 

Items 

Groups 

8.4104 46.298 1.222 20.850 12.046 10.530 80.417 90.948 T1 

8.8780 50.568 1.121 18.360 11.068 09.740 81.218 90.958 T2 

8.8133 51.112 1.163 19.116 10.010 08.508 81.404 89.912 T3 

8.6438 48.596 1.187 20.095 11.582 10.2353 81.568 91.804 T4 
T1: (control) without any adding, T2: diet adding zinc with 15 mg/kg.DM, T3: diet adding zinc with 20 mg/kg.DM, 

T4: diet adding zinc with 25 mg/kg.DM 

- Statistical analysis: Statistical analysis of all experimental data was performed 

using the statistical program available SAS (8) to find the difference between 

transactions using full random design (C.R.D Completely Randomized Design) The 

significant exam between the mean of the coefficients were tested using the Duncan 

(9) test to compare the averages of the multistage coefficients according to the 

following mathematical model: 
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Yij= µ +ti+£ij 

Yij= measured viewing value 

µ= The general mean of the studied objective  

ti=Effect of treatment i  

£ij= The random error, which is distributed naturally at an average of zero and a 

variation of £
2
 e 

- Chemical analysis: Experimental diets were analyzed to determine dry matter, ash 

nitrogen and Ether extract according to the (10). 

Results and Discussion 
- Quantity of feed intake: Table (5) shows the effect of adding different levels of 

zinc to diets in the daily and total intake of nutrients, The results showed that there 

was no significant effect of adding different levels of zinc in the total amount of 

nutrients (organic matter, total nitrogen, acid detergent fiber, nuteral detergent fiber, 

cellulose, hemicellulose and lignin). The daily intake of dry matter for females goat 

feeding zinc levels (0.15, 20 and 25 mg/kg.DM) Was 1186 g/ day compared to the 

daily intake of dry matter without zinc added (1140 g/ day), These results agree with 

(11), as different levels of zinc have improved animal appetite by increasing nutrient 

digestibility and thus improved daily intake of dry matter, especially for alfalfa hay 

(roughages). In the same, (12) refer that addition of 20 (mg/kg.DM) of zinc to the 

diets resulted in increased daily intake of feed and a significant increase in dry 

matter intake. This may be due to the fact that the use of supplements or dietary 

supplements has improved environmental conditions of rumen and this is reflected 

in the positively on the daily intake of nutrient (13). 

Table (5) Effect of adding different levels (0.15, 20 and 25 mg/kg.DM) of zinc to 

alfalfa hay and concentrate in the daily intake of different nutrients (g/ day) 
Levels of 

significant 
T4 T3 T2 T1 

   Groups 

Intake 

** 117±2.78 a 114±2.77 a 112±2.61 a 106±1.47 b 
Dry matter intake  

(g/ kg body weight) 

N.S 107±0. 0.06 106±0.06 104±021 103.6±0.03 
Organic matter intake  

(g/ kg body weight) 

N.S 2.74±0.15 2.76±0.15 2.78±0.15 2.69±0.12 
Nitrogen intake 

(g/ kg body weight) 

N.S 
1.24±0.05 

 

1.25±0.05 

 

1.23±0.04 

 

1.22±0.04 

 

Metabolizable energy intake  

(MJ/ kg body weight) 

N.S 
38.80±1.45 

 

37.82±0.67 

 

35.67±0.46 

 

34.40±0.06 

 

Nuteral detergent fiber  

(mg/ kg body weight) 

N.S 
25.78±0.63 

 

23.34±0.61 

 

22.14±0.51 

 

18.45±0.48 

 

Acid detergent fiber  

(mg/ kg body weight) 

N.S 
18.33±0.19 

 

17.58±0.17 

 

17.44±0.17 

 

16.32±0.16 

 

Hemisylolose 

(mg/ kg body weight) 

N.S 
9.90±0.29 

 

9.78±0.89 

 

8.34±0.85 

 

7.78±0.82 

 

Cellulose 

(mg/ kg body weight) 

N.S 11.84±1.23 11.81±1.23 11.33±0.27 10.67±0.25 
Lignin 

(mg/ kg body weight) 
T1: (control) without any adding, T2: diet adding zinc with 15 mg/kg.DM, T3: diet adding zinc with 20 mg/kg.DM, 

T4: diet adding zinc with 25 mg/kg.DM, N.S indicates no significant. 

- Body weight and efficiency of food conversion: Table (6) shows The effect of the 

adding zinc to the diet in the daily and total weight gain and conversion food 

efficiency may be due to the differences in the behavior of rumen microbial 

populations to different levels of zinc (0.15, 20 and 25 mg/kg.DM) through its 

increasing of disintegration on lignin, hemicellulose and cellulose, with increase 

microbial activity of protein composition, Food in the gastrointestinal tract (14), The 

role of microorganisms in increasing digestibility, which helps maintain the 
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microbial balance within the rumen and increase the efficiency of food metabolism 

and thus increase the response to growth. These results agree with the results of (15). 

when added at levels of zinc to feed ruminants refused increased the daily weight, 

crude protein intake and crude fiber and significantly improved conversion feed 

efficiency. This improvement may be due to an increase in the animal's palatable taste of 

the zinc supplement, in addition to the fact that the bulk of the animal needs have been 

processed from the intensive diet, or may be due to the adaptation of the microorganisms to 

the different treatments of zinc, especially T2 and T4, For microbial protein in rumen (16). 

Table (6) Effect of the adding of different levels (0.15, 20 and 25 mg/kg.DM) of zinc 

to the alfalfa hay and concentrate in the final weight and daily increases and the 

efficiency of food conversion 
Levels of 

significant 

T4 

 
T3 T2 T1 

Groups 

Weight gain 

N.S 17.40±0.03 17.80±0.03 17.23±0.03 17.45±0.03 Initial weight (kg) 

** 
28.55±0.49 

ab 

29.84±0.61 

a 

28.44±0.48 

ab 

27.75±0.23 

b 
final weight (kg) 

** 
11.15±03 

a 

12.04±1.12 

a 

11.21±0.03 

a 

9.82±0.03 

b 
Total weight increase (kg) 

** 
176±0.38 

a 

191±0.42 

a 

177±0.38 

a 

155±0.17 

b 
Average daily weight gain (g/d) 

** 
6.64±0.38 

a 

5.96±0.17 

b 

6.32±0.36 

a 

6.83±0.41 

a 
Food conversion efficiency  

(kg dry matter/ kg Increase weight) 
T1: (control) without any adding, T2: diet adding zinc with 15 mg/kg.DM, T3: diet adding zinc with 20 mg/kg.DM, T4: diet adding 

zinc with 25 mg/kg.DM,**indicates significant differences at the probability level (P <0.01), N.S indicates no significant. 

- Weight and carcass Characteristics: Table (7) shows the significant effect of 

adding the zinc to alfalfa hay and concentrate on the slaughter weight, the 

conversion feed efficiency and the carcass characteristics by increasing of 

experimental treatments containing the zinc element (15, 20 and 25 mg/kg.DM) 

compared with T1,This is due to the fact that zinc has increased the activity of 

microorganisms in the rumen, which in turn increases the efficiency of the use of 

dry matter (15), increasing the effectiveness of beneficial bacteria (17). Food 

conversion efficiency and role The best qualities of the studied carcass are obtained 

(18, 19) indicated that the addition of dietary supplements of  the mineral elements 

(zinc) resulted in better metabolism of nutrients, especially those related to energy 

and protein, thus obtaining the highest weight of the carcass and improving its 

qualities (conversion feed efficiency and carcass weight) compared with T1. 
Table (7) The effect of adding different levels (0.15, 20 and 25 mg/kg.DM) of zinc to the 

diet of alfalfa hay and concentrate in weight is slaughter, empty body weight, warm 

carcass weight and the percentage of conversion based on body weight, empty body weight 
Levels of 

significant 
T4 T3 T2 T1 

Groups 

Hems 

** 
31.61±4.00 

a 

31.70±4.00 

a 

28.51±3.23 

b 

28.50±3.23 

b 

slaughter weight empty 

(kg) 

** 
26.50±2.96 

a 

26.30±2.77 

a 

24.80±1.45 

ab 

24.75±1.43 

b 

empty Body weight 

(kg) 

** 
13.28±1.29 

a 

13.68±1.33 

a 

12.38±0.98 

a 

11.85±0.51 

b 

hot carcass weight 

(kg) 

** 
12.51±1.202 

a 

13.00±1.381 

a 

11.32±1.002 

b 

11.52±1.007 

b 

cold carcass weight 

(kg) 

** 
50.16±1.17 

a 

52.01±1.35 

a 

49.91±0.036 

a 

46.54±0.034 

b 

Conversion feed based on 

empty body weight % 

** 
42.01±0.237 

a 

43.15±0.382 

a 

43.42±0.384 

a 

41.57±0.230 

b 

Conversion feed based on  

live weight% 
T1: (control) without any adding, T2: diet adding zinc with 15 mg/kg.DM, T3: diet adding zinc with 20 mg/kg.DM, 

T4: diet adding zinc with 25 mg/kg.DM,** indicates significant differences at the probability level (P <0.01). 
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