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INTRODUCTION 

In India, in rural areas the extensive culture practice 

widely adopted due to lack of infrastructure and budget, 

the semi-extensive practice adopted by the semi-rural 

areas while intensive practice adopted by urban areas and 

is based on financial condition of poultry farmers. The 

growth of broilers mainly depend on diet and other 

environmental factors viz; litter management, drinking 

water management, temperature, vaccination etc. and 

these are main factors intensive poultry culture 

practice.
[1] 

Hematological and biochemical parameters 

viz; RBC, Hb, PCV, MCV, MCHC, TLC, ESR, serum 

glucose, total serum protein and serum cholesterol can be 

a useful tool for monitoring health status, detecting 

illness, and following the progress of disease and 

response to therapy. If hematological and biochemical 

parameters are within the normal range (reference range) 

it is the indicator of good health, but when these 

parameters are below or above the normal range, it is 

indicator of diseases or poor health, which is directly 

associated with the growth of all vertebrates.
[2]

 

Unfortunately, due to lack of information of such 

parameters, blood profile is not used widely in avian 

medicine.
[3-4]

 Although there is limited information in 

this field, evaluation of blood profiles of broiler strains 

have been assessed by several studies.
[5-8]

 Mbunwen et 

al., [2015]
[9] 

studied growth traits and haematological 

parameters of Anak and Nigerian heavy ecotype 

chickens fed with graded levels of mango seed kernel 

(Mangifera indica) meal. In this work, an attempt was 

made to determine the weight, haematological and 

biochemical changes with changes in broiler chicks 

during Extensive, Semi-extensive and Intensive cultural 

practices. 

 

MATERIAL AND METHODS 

Experimental Sets 

The experiment was carried out on a broiler in three 

groups. Experiment- I (extensive), experiment-II (Semi-

intensive) and experiment- III (Intensive). Each group 

was consisted 20 healthy babcobb breed (commercial 

layer) male broiler chicks. The weight of each chick was 

37.00±3.00 gm. and brought from market for commercial 

purpose. One day hatched chicks were used for all three 

experimental setup and experiment was carried out for 

42 days. 

 

Experiment-I(Extensive): the chicks were kept in a 

closed bamboo yard (10X10feet). The deep litter and 

drinking water system was managed. The temperature 

adjusted 95
0 

F for the first week and reduce 5
0
 every 

week until 75
0
F as suggested by agrifarming.

[1] 
The 

chicks were fed with semi-gurond wheat and corn flour 

.The diet was scheduled as pre starter (0-10 days), starter 

(11-21 days), and finisher(22- till the experiment), the 

total amount diet was given according to agrifarming.
[1]
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ABSTRACT 

The present study was carried out on broiler to study the effect of extensive, semi-intensive and intensive condition 

on weight and hematological parameters for a period of 42 days (7 weeks). For this 60 male broiler (babcobb 

breed) was divided into three equal groups: Experiment-I(Extensive condition), II(Semi-intensive condition) and 

III(Intensive condition). At the end of every week (7
th

 day), weight was measured and blood samples were 

collected from each experimental groups and hematological and biochemical parameters viz, RBC, Hb, PCV, 

MCV, MCHC, WBC, ESR, serum glucose, total protein and cholesterol were analyzed. The results demonstrated 

that in experiment –I and II the weight of chicks decreased than experiment-III. In experiment-I and II decreased 

RBC, Hb, PCV, MCHC, serum cholesterol and protein were recorded while increased MCV, WBC, ESR and 

serum glucose was observed iin comparison of experiment-III or control. The results of experiment-I and –II was 

statistically compared with –Experiment-III by Graph pad prism 5 at different significant levels (P<0.001, P < 0.05, 

P<0.01 and P > 0.05 ns). 
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After 10 days, the chicks were allowed for feeding in the 

open twice in a day, morning and afternoon along with 

routine diet. No efforts were made for disease 

procurement. 

 

Experiment-II(Semi-intensive): The chicks were kept 

in a earthen room and the space 0.8feet/bird was 

provided. The litter management, drinking water 

management and temperature adjustment were same as 

for experiment-I. The feed stock was prepared by of 

commercially prepared poultry feed and home made feed 

(1:1 ratio) viz, semi ground corn and wheat flour given. 

The total amount of diet was controlled according to 

agrifarming.
[1] 

No diseases procurement majors was 

considered. The composition of diet is given in table-

1(b). 
 

Experiment-III(Intensive): The space for birds 

1feet/bird was provided and the litter management, 

drinking water management and temperature adjustment 

were same as for experiment-I and II. The chicks was fed 

with fully commercially prepared feeds, the diet was 

scheduled as pre-starter (0-10 days), starter (11-21 days), 

and finisher(22- till the experiment) along with effective 

microorganism liquid (EM) as suggested by 

agrifarming.
[1]

 The composition of the diet for 

experiment-III is given in table-1(c). For disease 

procurement almost possible majors were considered for 

experiment-III. The vaccination schedule for experiment-

III (intensive) is given in table-I(a). All the vaccines and 

medicines and for experimental sets was manufactured 

by VENTRI BIOLOGICAL Pvt. Ltd. VENTRI 

BIOCHEM, Pvt. Ltd. Pune, India and SHRIWALL 

HEALTHCARE, Roorkee, India. Vaccines are diluted as 

directed and given according to protocols.
[10]

 The poultry 

feed for experiment-II and III was supplied by the 

HINDUSTAN ANIMAL FEED, Gujrat, India. The total 

weight of chicks was noticed at the end of every week 

(7
th

 day) till the end of experiment (42) days. The dead 

chicks were eradicated from all experimental sets than 

mean was calculated. 

 

Haeamtological and Biochemical work: For the 

haemetological and biochemical work the blood samples 

was collected after every week (7
th

day) till the end of 

experiment form each bird of each experimental set up 

and blood samples were divided according to groups. 

3.00ml blood was collected from jagular and branchial 

vein and 1.00 ml is transferred to vial containing 1.00 mg 

ethylene-diamine tetra-acetic acid while 2.00ml was 

tranffered to plane vial(without anticoagulant) for 

biochemical work.Samples were then kept in ice box and 

brought to the laboratory and stored at 5°C and 

examined.
[11-12] 

The haematological parameters viz; 

RBC, Hb, PCV, MCV, MCHC, TLC and ESR was 

estimated by complete blood count machine (hematology 

analyzer, BC2300) supplied by Mindray, Delhi.
[13]

 For 

quantification of serum glucose, protein and cholesterol 

were done in a UV, VISIBLE -1280 Spectrophotometer 

manufactured by SHIMADZU ANALYTICAL Pvt. Ltd. 

India (Mumbai). The blood glucose level was measured 

by a glucose kit manufactured by KEE GAD Biogen and 

measured at 505 nm. Total protein was determined 

according to the protocols, taking BSA as a standard and 

measured at 595 nm.
[14]

 To isolate the serum bench 

centrifuge machine was used supplied by REMI, 

Maharashtra, India. Serum cholesterol was estimated by 

Lieberman – Burchard reaction and read at 510 nm.
[15] 

The reaction kit (Enzokit) was manufactured by RFCL, 

Dehradun. Data were subjected to two-way analysis of 

variance (ANOVA) by following Bonferroni post test by 

the software Graph pad Prism -5. 

 

Table 1(a): Vaccination and medicine schedule and for experiment-III or Intensive. 

S.NO Vaccines /medicines Experiment-III 

1. Marek’s First day from experiment 

2. Ranikhet (F1 strain) 5 day and 30day 

3. Gumboro/IBD 8 and 18 day(booster dose) 

4. New castle vaccine with LaSota strain 13 day 

5. Antihelminthes (Albendazole) Once in month till the end of experiment 

 

Table 1: (b) Composition of diet (Commercially prepared) for experiment-II. 

Components of diet Pre-starter Starter Finisher 

Metabolisable Energy 
1450 

Kcal/Kg 

1450 

Kcal/kg 

1500 

Kcal/kg 

Crude Protein 1100 % 10.50 % 9.25 % 

Crude Fat 1.25% 1.25 % 1.50% 

Fibre 1.50% 1.50 % 1.75 % 

Calcium 0.500% 0.5 % 0.45 % 

 

For experiment-II, after 10 days the food ratio was given 

in 1:1, means the half amount of commercially prepared 

food and half of home made food viz, semi ground corn 

and wheat flour mixed with commercially prepared Pre-

starter, Starter and Finisher feed. 
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Table 1(c): Composition of diet (Commercially prepared) for experiment-III (Intensive). 

Components of diet Pre-starter Starter Finisher 

Metabolisable Energy 2900.00Kcal/Kg 2900 Kcal/kg 3000 Kcal/kg 

Crude Protein 22.00 % Minimum 21.0 % Minimum 18.5 % Minimum 

Crude Fat 2.5 % Minimum 2.5 % Minimum 3.0 % Minimum 

Fibre 3.00% Maximum 3.0 % Maximum 3.5 % Maximum 

Calcium 1.00% 1.0 % 0.9 % 

1.00ml/Litre Effective Microorganism solution (E.M) was mixed with drinking water for 1-15 days, and 0.5 ml/Littre 

from 15-42 days. 

 

RESULTS 

Haematological Parameters: The highest increased 

weight per week was noticed in experiment-III and 

lowest mortality was also noticed in this group. In all 

experimental set up the mortality occurred in 2-3 day of 

experiment and was 30%, 20% and 5% recorded in 

experiment-I, II and III respectively. The weekly 

increased weight is given in table-2 and shown in figure-

1. The highest RBCs count and Hb level was also 

observed in experiment –III in all weeks. Weekly 

significant decline in RBCs count and Hb level noticed 

in experiment-II and I when compared with experiment-

III. The weekly RBCs count and Hb level is given in 

table-3 and shown in figure-2, table-4 and shown in 

figure-3 respectively. Increased PCV in all weeks was 

noticed in experiment-III or control in comparison of II 

and I. It is non-significantly declined in experiment-II 

and significantly declined in experiment-I in all weeks 

when compared with experiment-III and is given in 

table-5 and shown in figure-4. Non-significantly 

increased MCV was observed in experiment-I and-II 

when compared with experiment-III and is given in 

table-6 and figure-5. Weekly non-significantly declined 

MCHC was recorded in experiment-I and II when 

compared with experiment-III during all weeks of 

experiments, given in table-7 and figure-6.
 
Significantly 

increased ESR level was recorded in experiment-I while 

in experiment-II it is non-significantly increased when 

compared with experiment-III or control and given in 

table-8 and shown in figure-7. Highest TLC was noticed 

in experiment-I. Significant increment was noticed in 

experiment-II and I when compared with experiment-III 

or control, given in table-9 and figure: 8. 

 

Biochemical Parameters: Highest and significantly 

increased serum glucose level was observed in 

experiment-I while in experiment-II it was increased 

non-significantly when compared with experiment-III 

during throughout the experimental period, given in 

table-10 and shown in figure-9. Highest serum protein 

level was recorded in experiment-III or control, while in 

experiment-I and-II it was decreased significantly when 

compared with experiment-III and given in table-11 and 

shown in figure-10. Highest serum cholesterol was 

observed in experiment-III or control while non-

significant decline was recorded in experiment-I and II 

throughout the experimental period, given in table-12 

and shown figure-13. 

 

Table 2: Total weight of g/chicks/week in Experiment-I, II and III. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 95±10.20
ns

 110±12.88
ns

 140±13.10 

II 150±11.10
**

 190±14.42
ns

 250±16.22 

III 350±15.22
***

 405±14.40
***

 535±15.40 

IV 715±20.30
***

 820±20.60
***

 940±20.60 

V 1030.42±21.40
***

 1310.15±22.50
***

 1580.30±28.20 

VI 1320.62±20.60
***

 1730.20±16.10
***

 2150.50±26.50 

  Mortality=30% Motality =20% Mortality=5% 

Each values are mean of and ± is SE are marks with stars are significant at P<0.001
***

, P<0.01
**

, ns (P > 0.05) is non 

significant. 

 

Table 3: Weekly changes in RBCs (10
6 
/µl)

 
in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 2.80±0.12
*** 

3.19±0.12
***

 4.31±0.13 

II 2.94±0.18
*** 

3.25±0.14
***

 4.35±0.15 

III 2.99±0.10
*** 

3.35±0.15
*** 

4.40±0.18 

IV 3.29±0.11
*** 

3.60±0.28
*** 

4.57±0.10 

V 3.17±0.13
*** 

3.55±0.10
*** 

4.40±0.12 

VI 3.25±0.17
*** 

3.58±0.10
*** 

 4.40±0.17 

Each values are mean and ± is SE are marked with stars are significant at P<0.001.
 *** 

Table 4: Weekly changes in Hb (gm/100ml)
 
in all experimental groups. 
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Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 8.10±0.22
*** 

10.50±0.25
*** 

12.81±0.16 

II 8.31±0.21
*** 

10.560±0.20
*** 

12.88±0.18 

III 8.72±0.22
*** 

10.62±0.18
*** 

12.95±0.15 

IV 8.75±0.23
*** 

10.72±0.26
*** 

13.25±0.22 

V 8.74±0.21
*** 

10.68±0.22
*** 

13.20±0.20 

VI 8.71±0.18
*** 

10.70±0.1
***

 13.22±0.18 

Each values are mean and ± is SE are marked with stars and significant at P<0.001
***

  

 

Table-5: Weekly changes in Packed Cell Volume (%) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 28.41
±
2.20

* 
32.21±2.38

ns
 37.64±1.80 

II 28.50±2.50
*
 32.40±2.33

ns 
37.80±1.55 

III 29.10±2.10
* 

32.50±2.40
ns 

38.15±2.20 

IV 29.40±2.70
** 

32.87±2.11
ns 

39.80±2.44 

V 29.57±1.80
** 

32.93±2.61
ns 

39.92±2.10 

VI 29.42±2.32
** 

32.86±2.80
ns

 39.81±2.16 

Each values are mean and ± is SE are marked with stars are significant at P < 0.01
**

, P < 0.05
*
,  ns (P > 0.05) is not 

significant. 

 

Table 6: Weekly changes in Mean Cell Volume (fl) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 101.46±4.20
ns

 100.97±5.10
ns

 87.33±6.20 

II 96.93±3.60
ns

 99.69±4.42
ns

 86.89±2.80 

III 97.32±4.40
ns

 97.01±3.88
ns

 86.70±4.62 

IV 88.44±3.80
ns

 91.30±5.20
ns

 87.08±5.12 

V 93.28±2.94
ns

 91.47±4.80
ns

 90.72±2.60 

VI 90.52±4.50
ns

 91.78±5.20
ns

 87.49±4.22 

Each values are mean and ± is SEare marked with ns( P > 0.05) is not significant. 

 

Table 7: Weekly changes in Mean Cell Haemoglobin Concentration (g/dl) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 28.51±2.50
ns 

32.59±3.50
ns 

34.03±3.10 

II 29.15±1.62
ns 

32.59±2.10
ns 

34.07±2.42 

III 29.96±3.40
ns

 32.67±2.60
ns 

33.94±2.50 

IV 29.76 ±2.64
ns

 32.61±2.50
ns 

33.19±1.60 

V 29.55±3.10
ns

 32.43±2.40
ns 

33.06±1.83 

VI 29.60±2.20
ns

 32.56±2.25
ns 

33.20±2.80 

Each values are mean ± is SE marked with ns (P > 0.05) is not significant. 

 

Table 8: Weekly changes in Erythrocytes Sediment Rate (first hour) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-extensive) 

Experiment-III 

(Intensive) 

I 15.30± 2.00
** 

12.24± 1.60
ns

 6.80± 0.20 

II 15.20± 2.15
**

 12.04± 2.40
ns

 6.72± 0.80 

III 15.05± 2.50
***

 9.20± 1.40
ns

 6.40±1.10 

IV 14.70± 2.10
***

 9.12± 2.10
ns

 5.37±0.50 

V 14.40± 1.60
***

 9.80± 1.60
ns

 5.29±0.62 

VI 14.10± 2.30
***

 9.10± 2.20
ns

 5.20±0.40 

Each values are mean and ± is SE are marked with stars are significant at P<0.001
 ***

 , P < 0.01
**

, ns ( P > 0.05) is not 

significant. 
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Table 9: Weekly changes in Total Leucocytes Counts (10
3
/mm

3
) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-extensive) 

Experiment-III 

(Intensive) 

I 8.52±0.10
***

 5.66±0.30
***

 3.65±0.20 

II 8.57±0.14
***

 5.71±0.12
***

 3.71±0.16 

III 8.66±0.18
*** 

5.79±0.28
***

 3.76±0.12 

IV 8.72±0.26
*** 

5.82±0.18
***

 3.62±0.28 

V 8.77±0.20
*** 

5.91±0.09
***

 3.57±0.10 

VI 8.74±0.22
***

 5.67±0.15
***

 3.42±0.22 

Each values are mean and ± is SE are marked with stars are significant at P<0.001
 ***

, P < 0.01
**

, ns (P > 0.05) is not 

significant. 

 

Table 10: Weekly changes in Serum glucose (g/dl) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 310.30±10.40
** 

262.60±12.60
ns 

254.21±10.18 

II 317.61±8.21
**

 268.81±13.82
ns 

260.52±12.82 

III 325.29±11.32
** 

275.30±9.81
ns

 265.10±8.20 

IV 333.20±15.20
***

 282.51±10.20
ns 

268.81±13.70 

V 344.14±9.63
*** 

288.10±9.10
ns 

274.66±14.10 

VI 346.25±12.70
*** 

290.17±13.70
ns

 276.12±8.96 

Each values are mean of 10 observations and ± is SE marked with stars are significant at P<0.001
***

, ns( P > 0.05) is 

not significant. 

 

Table 11: Weekly changes in Serum protein (g/dl) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 1.76±0.12
*** 

2.19±0.18
*** 

3.30±0.14 

II 1.81±0.10
*** 

2.23±0.06
*** 

3.41±0.16 

III 1.86±0.05
*** 

2.29±0.10
*** 

3.49±0.04 

IV 1.90±0.14
*** 

2.32±0.16
***

 3.57±0.12 

V 1.94±0.17
*** 

2.35±0.08
*** 

3.60±0.13 

VI 1.92±0.09
*** 

2.30±0.12
*** 

3.56±0.18 

Each values are mean and ± is SE marked with stars are significant at P<0.001
***

, ns( P > 0.05) is not significant. 

 

Table 12: Weekly changes in Serum cholesterol (g/dl) in all experimental groups. 

Weeks 
Experiment-I 

(Extensive) 

Experiment-II 

(Semi-intensive) 

Experiment-III 

(Intensive) 

I 165±7.20
ns 

221±8.20
ns 

235.00±3.98 

II 171±5.62
ns 

227±6.42
ns 

247.00±8.20 

III 176±9.32
ns 

234±4.80
ns 

255.00±5.60 

IV 181±4.50
ns 

239±9.51
ns 

262.00±5.20 

V 189±4.10
ns 

246±4.50
ns 

265.00±4.42 

VI 180±8.20
ns 

241±9.22
ns

 260.00±5.10 

Each values are mean of and ± is SE marked with ns (P > 0.05) is not significant. 
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Figure I: Weekly changes in weight gained by the 

broiler chicks. 
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Figure 2: Weekly changes in RBCs count in broiler 

chicks. 
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Figure 3: Weekly changes in Hb level in broiler 

chicks. 
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Figure 4: Weekly changes in PCV level in broiler 

chicks. 
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Figure-5: Weekly changes in MCV level in broiler 

chicks. 
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Figure 6: Weekly changes in MCHC level in broiler 

chicks. 
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Figure 7: Weekly changes in ESR level in broiler 

chicks. 
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Figure 8: Weekly changes in TLC in broiler chicks. 
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Figure 9: Weekly changes in serum glucose level in 

broiler chicks. 
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Figure 10: Weekly changes in serum protein level in 

broiler chicks. 
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Figure 11: Weekly changes in serum cholesterol level 

in broiler chicks. 

 

DISCUSSION 
In all three experiments the weekly and total weight of 

chicks obviously increased, but in comparison of 

Experiment-III, the total weight of chicks in experiment-

I and II was significantly decreased might be due to 

variation in diets and no proper treatment of disease or 

physio-pathological stress. The similar trend was 

observed in case of RBCs count in all three experiments. 

For healthy chicken the normal range of RBCs is 4.21-

4.84×10
3
/mm

3
.
[16]

 In the present study the significantly 

decreased RBCs was recorded in experiment-I and II in 

comparison of experiment-III or control or intensive 

culture practice. The increased RBCs count was the 

result of increased haemopoisis rate and decreased 

haemolysis due to all favorable condition provided to 

experiment-III, viz: deit, proper vaccination for disease 

cure and EM solution which was mixed with drinking 

water, deforming medicine, temperature etc. The normal 

range of Hb for chicken is 11.60 - 13.68 gm/100ml.
[16]

 

The amount of Hb increased in all experiments 

throughout the experimental period.The highest Hb % 

was recorded in experiment-IIIor control, in experiment-I 

it was recorded far bellow the normal range while in 

experiment-II it was recorded just bellow the normal 

range, was due to decreased production or RBCs 

consequently decreased Hb level and are the primary 

sign of anaemia.
[17] 

Further the decreased PCV level in 

birds of experiment-I and II indicated one more sign 

towards the anaemia because in healthy chicken the PCV 

level should remain 35.9-41.00gm/100.
[16]

 The value of 

MCV increases when PCV increases and count of RBCs 

decreases sharply. MCV more than 100.00fl should be 

reported as macrositic anaemia and bellow the 81.00fl it 

called micrositosis anaemia. In present study, in all 

experimental sets the MCV level was recorded between 

81-100 during 1- 6 week (except experiment-I in 1 

week). The normal range of MCHC for chicken is 32.41 

- 33.37gm/dl.
[16]

 The MCHC level recorded in 

experiment-II and III and was between the normal range 

while in experiment –I it was recorded bellow the normal 

range and finally confirmed the anaemia due to low RBC 

and Hb.
[18]

 Increased ESR level was recorded in 

experiment-I and –II it might be due to stress caused by 

improper food supply (nutrient deficieny) or pathological 

infection in experimental chicks.
[19] 

In healthy chicken 

the normal range of total leucocytes count ranges 

between 4.07-4.321.
[16] 

In present study the total 

leucocytes was recorded more than normal range in 

experiment-I and –II while in experiment-III it was 

recorded between normal range. It might be due to 

elevated immune response against pathogens or other 

environmental stress. In present study the increased 

serum glucose level also indicated the stress in the birds 

of experiment – Iand II when compared with experiment-

III
[19] 

which was already determined by increased ESR 

and TLCs. The reduction in serum total protein and 

cholesterol level in was noticed in experiment-I and II 

when compared with experiment III. It might be due to 

less amount of protein and cholesterol in their diets as 

result low amount of protein and cholesterol was 

observed in birds.
[20] 

 

CONCLUSION 

In the present study the weekly negative changes in total 

body weight, hematological and biochemical parameters 

in experiment-I(extensive) and II(semi-intensive) in 

broiler chicks suggested that intensive poultry farming is 
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beneficial or profitable. Extensive and semi-extensive 

farming is cheap but not profitable and always risky. 
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