
percent). Gokhale, 2003 reported 29.31 percent, 22.59 

percent and 15.04 percent farmers utilized Dangi animals 

for agricultural operations, milk production and breeding 

purpose, respectively.

Animal	Feeding	pattern:		

It was observed that majority of farmers (85.98 percent) 

followed grazing practices and remaining followed stall 

feeding (14.02 percent). It was also found that 58.8 

percent farmers cultivate fodder for feeding animals and 

39.7 percent used chaff cutter for cutting the straw before 

feeding green fodder.

Hygiene:	 It was observed that majority of the livestock 

farmers (97.91 percent) clean the utensils used for 

handling milk and 96.42 percent respondent cleaned 

udder before milking. This practice has ensured hygienic 

milk production by Dangi farmers.

Deworming	 and	 vaccination: It has been observed that 

37.61 percent farmers have regularly followed the 

deworming of animals and 75.22 percent farmer had 

vaccinated their animals against FMD, HS and BQ vaccine 

which are provided Animal Husbandry department, Govt. 

of Maharashtra. Foot and Mouth disease (49.25 percent) 

followed by Bovine Ephemeral Fever (30.45 percent) and 

Black Quarter (20.30 percent) was most commonly 

reported diseases affecting Dangi cattle's epidemic in 

study area. 

Animal	 marketing:	 In the present study, 84.48 percent 

farmers sold or purchased their animals through village 

level animal fair and exhibitions and about 12.24 percent 

through weekly market while very few (3.28 percent) 

operated through middlemen.

CONCLUSION

The farmers rearing Dangi cattle for agricultural 

operations and for milk, most of the farmers have small 

land holding, small herd size, following grazing practices 

and breeding through natural service. Animal housing was 

in kaccha roof and �looring and inside dwelling house. 

Hence it may concluded that breed improvement along 

with proper feeding management practices is necessary in 

enhancing the animal productivity for better economic 

returns to the farmers, thereby improving their socio-

economic status..
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INTRODUCTION

Tenyi Vo an indigenous pig breed of Nagaland are small to 

medium in size, with small erect ears, alert eyes, exhibit 

early sexual maturity and thrive well in the local climatic 

condition. In recent years there has been major 

improvement in the quality of pigs through cross breeding 

of indigenous with exotic pigs. Crossing of Indigenous 

Tenyi Vo pig with exotic Hampshire boar has been 

introduced by Indian Council of Agricultural Research-All 

India Coordinated Research Project on pig (ICAR-AICRP 

on pig), Nagaland Centre, Department of Livestock 

Production and Management (LPM), Nagaland University, 

School of Agricultural Sciences and Rural Development 

(NU-SASRD), Medziphema Campus. Hampshire X Tenyi Vo 

cross bred pig is becoming popular among the local 

farmers where the housing system is temporarily 

constructed using locally available materials. Flooring is 

one of the major aspects in pig housing where the local 

farmers prefer using wood as a platform which is easily 

affordable. The use of concrete �loor have gain importance 

in recent years that provides better health and sanitation 

for the animals as well and as long lasting and economical 

to the farmer. Animal behaviour expressed individually or 

collectively is an overt and composite functioning of 

animals. Learning and knowing the animal behaviour 

enables farmers and experts to develop better production 

system and obtain faster growth rate utilizing the feeds 

and ration ef�iciently. Therefore, a systematic study to 

record and evaluate the behavioural activities of 

Hampshire X Tenyi Vo cross bred pigs reared under 

different housing system was carried out at ICAR-AICRP 

on pig, Nagaland Centre, LPM, NU-SASRD, Medziphema 

Campus.

MATERIALS AND METHODS

The experimental research work had been carried out at 

the research farm of ICAR- AICRP on pig, Nagaland Centre, 

Nagaland University, School of Agricultural Sciences and 
stRural Development, Medziphema Campus from 1  

stOctober to 1  December 2016. Twenty one weaned 

Hampshire X Tenyi Vo cross bred (75% Hampshire and 

25% Tenyivo) piglets of forty two days of age were 

randomly selected irrespective of sex and divided into 

three groups of seven animals under different housing 

system viz. standard housing with wooden �loor (T ), 1

Standard housing with concrete �loor (T ) and indigenous 2

housing with concrete �loor (T ). Standard feed ration 3

containing 18% crude protein was prepared as per Bhat et	

al. (2010). The piglets were fed twice daily and the 

quantity of concentrate ration increased each week at the 

rate of 50g per each animal.

Respiration rate was recorded by counting the rise and fall 

of the ribs and abdominal wall for a minute. Rectal body 

temperature was collected once a week at morning hour 

prior to feeding using clinical thermometer. Behavioural 
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activities of the animals were recorded by direct 

observation of the animals as per the methodology 

described by Martin and Bateson (1986) that includes 

feeding, drinking and resting. Observation for all the 

parameters was split into three days where each pen was 

routinely observed on Friday, Saturday and Sunday for T , 1

T  and T respectively for a period of eight hours divided 2 3 

into two intervals, morning period from 07:00 to 11:00 

hours and evening period from 13:00 to 17:00 hours. The 

feeding parameters: frequency of eating and time taken to 

consume supplied feed; drinking behaviour and number 

of drinks and time spent in lying down and frequency of 

lying down during the eight hours of observations were 

recorded. The experimental data was statistically 

analysed by following Repeated Measures Design (RMD).

RESULT AND DISCUSSION

The rectal temperature of Hampshire X Tenyi Vo cross 
0 0 0bred was recorded at 38.73 C, 38.55  C and 38.71 C for T , 1

T  and T  respectively, which was within the normal range 2 3
0 0of 38.5  C to 39.5  C as was also reported by Øystein	et	al.	

(2003). A signi�icant difference was observed among the 

treatments where the animals reared in standard housing 

with wooden �loor recorded the highest rectal 

temperature as compared to the animals reared in 

standard housing with concrete �loor which recorded the 

least rectal temperature and this was in agreement with 

Caldara et	 al.	 (2012) who also reported the rectal 
0 0temperature as 39.3  C and 39.0  C for both wooden 

shaving and concrete �loor housing system respectively. 

The average respiratory rate recorded was 19.01, 18.23 

and 18.63 beats per minute for T , T  and T  respectively, 1 2 3

with no signi�icant variation among the treatments and 

these were in agreement with the �indings of Jackson and 

Cockcroft (2007) who reported that the normal resting 

respiratory rate for the grower and �inisher pigs ranges 

from 10-20 beats per minutes.

The average feeding time of the experimental animals was 

recorded as 53.94, 47.49 and 42.77 minutes for T , T  and 1 2

T  housing system and the corresponding number of times 3

the animal indulged in feeding were 7.94, 6.26 and 6.97 for 

T , T  and T  respectively. A signi�icant difference in the 1 2 3

feeding time among the three treatments was observed 

with no signi�icant difference in the number of time the 

animals indulged in feeding. Housing system signi�icantly 

in�luenced the feeding behaviour of the pigs kept in 

wooden �loor that spent more time in feeding compared to 

those pigs kept in concrete �looring system. Similar 

�indings by Pazzini et	al. (2014) who reported that pigs in 

deep litter system spent more time in eating than those 

pigs kept in concrete �looring and the difference may be 

due to the variation in the materials of the housing system 

and climatic conditions. The observation period 

signi�icantly in�luenced time spent in feeding and the 

number of times the animal indulged in feeding, during the 

�irst week animals spent most time in feeding activities. 

This �inding was in agreement to the report made by 

Hötzel et	 al. (2009) who also recorded higher feeding 

activities during the initial period of observation.

The average drinking time of the animals under the three 

housing system T , T  and T  was 126.71, 70.17 and 75.80 1 2 3

seconds respectively, showing signi�icant difference 

among the treatments and over time period. The number 

of drinks the animals indulged during the observation was 

recorded as 25.91, 13.97 and 18.54 for T , T  and T  times 1 2 3

respectively, with no signi�icant difference among the 

treatments. The drinking behaviour was higher during the 

fourth week of observation. The variations in drinking 

behaviours were also reported in other housing system by 

Haskell et	 al.	 (1996) and that drinking behaviour 

increases with time. The difference in drinking behaviour 

was associated with numerous factors like increase in 

body weight, climate, feeds, housing pattern and 

management system. The number of pigs reared per pen 

also in� luenced the drinking behaviour of  the 

experimental animal as reported by Andersen et	 al. 

(2014). 

The average value of the time spent in resting was 

recorded as 162.74, 174.37 and 171.60 minutes for T , T  1 2

and T  and the corresponding value for the number of 3

times indulged in resting for the three groups were 18.71, 

13.69 and 15.29 respectively, showing no signi�icant 

differences among treatment. Hötzel et	 al. (2009) 

reported similar �indings in the time spent by the animals 

in lying down in deep bedding with wood shavings, deep 

bedding with paddy husk and concrete �looring which was 

in support to the �indings indicating that the various 

housing system used for the experimental research did not 

in�luence the resting behaviour of the animals. During the 

initial period of observation period the time spent in 

resting and the number of times the animals indulged in 

resting was less which was in line with the �indings of 

Presto	 et	 al.	 (2008) who reported that the resting for 

indoor pigs was lesser during the initial stage. This may be 

due to the explanatory behaviour of the weaned pigs when 

introduced into a new environment where the piglets 

spent more time in exploring and less time in resting.

The average body weight of Hampshire X Tenyi Vo cross 

bred of all the three group of the pigs at the end period of 

the study was 8.79, 10.50, 9.84 Kg for T , T  and T  1 2 3

respectively. The Average Daily Gain (ADG) was 0.065, 

0.076 and 0.070 Kg for T , T  and T  respectively and there 1 2 3

was no signi�icant variation among the treatments, which 

was in agreement with Gentry et	 al. (2012), who also 

reported that there was no signi�icant difference in ADG of 
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the animals reared during the winter seasons. This 

research �inding was also in line with Morrison	 et	 al. 

(2007) who reported that the growth rate of the animals 

was not in�luenced by the housing system. There was 

signi�icant variation in ADG for time period of observation 

where it was highest during the �inal week of the study 

which was similar to the �indings of Kaswan	et	al. (2015) 

who reported that ADG of the animals increases with 

increasing week of observation and was higher during the 

�inal week.

CONCLUSION

Hampshire X Tenyi Vo cross bred piglets reared in 

standard housing with concrete �looring was recorded 

with better growth, normal physiological and ethological 

behaviour over the other housing system.	Therefore, the 

standard housing with concrete �looring system can be 

recommended for Hampshire X Tenyi Vo cross bred pig in 

Nagaland to get desirable performance. 
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Table	1:	Effect of  different  treatment  on  physiological,  ethological  and  growth performance  of Hampshire X Tenyi 

Vo crossbred

	 	 	 	 Treatment	mean

	 	 Parameters T T  T1 2 3

Initial Body weight (Kg)  4.68 5.71 5.41

Final body weight (Kg)  8.79 10.5 9.84

Average daily gain (Kg)  0.065 0.076 0.070

Body temperature (⁰C)  38.73 38.55 38.71

Respiratory rate (mov/min) 19.01 18.23 18.63

Time spent in feeding (minutes) 53.94 47.49 42.77

Number of time indulged in feeding 7.94 6.26 6.97

Time spent in drinking (seconds) 126.71 70.17 75.80

Number of drinks  25.91 13.97 18.54

Time of resting (minutes)  162.74 174.37 171.60

Number of times animals lie down 18.71 13.69 15.29

T -	Group	one	(Control),	T -	Group	two,	T -	Group	three1 2 3
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activities of the animals were recorded by direct 

observation of the animals as per the methodology 

described by Martin and Bateson (1986) that includes 

feeding, drinking and resting. Observation for all the 

parameters was split into three days where each pen was 

routinely observed on Friday, Saturday and Sunday for T , 1

T  and T respectively for a period of eight hours divided 2 3 

into two intervals, morning period from 07:00 to 11:00 

hours and evening period from 13:00 to 17:00 hours. The 

feeding parameters: frequency of eating and time taken to 

consume supplied feed; drinking behaviour and number 

of drinks and time spent in lying down and frequency of 

lying down during the eight hours of observations were 

recorded. The experimental data was statistically 

analysed by following Repeated Measures Design (RMD).

RESULT AND DISCUSSION
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0 0 0bred was recorded at 38.73 C, 38.55  C and 38.71 C for T , 1
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0 0of 38.5  C to 39.5  C as was also reported by Øystein	et	al.	

(2003). A signi�icant difference was observed among the 

treatments where the animals reared in standard housing 
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temperature as compared to the animals reared in 
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0 0temperature as 39.3  C and 39.0  C for both wooden 

shaving and concrete �loor housing system respectively. 

The average respiratory rate recorded was 19.01, 18.23 
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with no signi�icant variation among the treatments and 

these were in agreement with the �indings of Jackson and 
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respiratory rate for the grower and �inisher pigs ranges 

from 10-20 beats per minutes.

The average feeding time of the experimental animals was 

recorded as 53.94, 47.49 and 42.77 minutes for T , T  and 1 2

T  housing system and the corresponding number of times 3

the animal indulged in feeding were 7.94, 6.26 and 6.97 for 

T , T  and T  respectively. A signi�icant difference in the 1 2 3
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animals indulged in feeding. Housing system signi�icantly 
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wooden �loor that spent more time in feeding compared to 
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�irst week animals spent most time in feeding activities. 
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The average drinking time of the animals under the three 

housing system T , T  and T  was 126.71, 70.17 and 75.80 1 2 3

seconds respectively, showing signi�icant difference 

among the treatments and over time period. The number 

of drinks the animals indulged during the observation was 

recorded as 25.91, 13.97 and 18.54 for T , T  and T  times 1 2 3

respectively, with no signi�icant difference among the 

treatments. The drinking behaviour was higher during the 

fourth week of observation. The variations in drinking 

behaviours were also reported in other housing system by 

Haskell et	 al.	 (1996) and that drinking behaviour 

increases with time. The difference in drinking behaviour 

was associated with numerous factors like increase in 

body weight, climate, feeds, housing pattern and 

management system. The number of pigs reared per pen 

also in� luenced the drinking behaviour of  the 

experimental animal as reported by Andersen et	 al. 

(2014). 

The average value of the time spent in resting was 

recorded as 162.74, 174.37 and 171.60 minutes for T , T  1 2

and T  and the corresponding value for the number of 3

times indulged in resting for the three groups were 18.71, 

13.69 and 15.29 respectively, showing no signi�icant 

differences among treatment. Hötzel et	 al. (2009) 

reported similar �indings in the time spent by the animals 

in lying down in deep bedding with wood shavings, deep 

bedding with paddy husk and concrete �looring which was 

in support to the �indings indicating that the various 

housing system used for the experimental research did not 

in�luence the resting behaviour of the animals. During the 

initial period of observation period the time spent in 

resting and the number of times the animals indulged in 

resting was less which was in line with the �indings of 

Presto	 et	 al.	 (2008) who reported that the resting for 

indoor pigs was lesser during the initial stage. This may be 

due to the explanatory behaviour of the weaned pigs when 

introduced into a new environment where the piglets 

spent more time in exploring and less time in resting.

The average body weight of Hampshire X Tenyi Vo cross 

bred of all the three group of the pigs at the end period of 

the study was 8.79, 10.50, 9.84 Kg for T , T  and T  1 2 3

respectively. The Average Daily Gain (ADG) was 0.065, 

0.076 and 0.070 Kg for T , T  and T  respectively and there 1 2 3

was no signi�icant variation among the treatments, which 

was in agreement with Gentry et	 al. (2012), who also 

reported that there was no signi�icant difference in ADG of 
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the animals reared during the winter seasons. This 

research �inding was also in line with Morrison	 et	 al. 

(2007) who reported that the growth rate of the animals 

was not in�luenced by the housing system. There was 

signi�icant variation in ADG for time period of observation 

where it was highest during the �inal week of the study 

which was similar to the �indings of Kaswan	et	al. (2015) 

who reported that ADG of the animals increases with 

increasing week of observation and was higher during the 

�inal week.

CONCLUSION

Hampshire X Tenyi Vo cross bred piglets reared in 

standard housing with concrete �looring was recorded 

with better growth, normal physiological and ethological 

behaviour over the other housing system.	Therefore, the 

standard housing with concrete �looring system can be 

recommended for Hampshire X Tenyi Vo cross bred pig in 

Nagaland to get desirable performance. 
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INTRODUCTION

Poultry has a crucial place in India, as the eggs and chicken 

meat are important and rich sources of protein, vitamins 

and minerals. Poultry provides rich organic manure and is 

an important source of income and employment to 

millions of farmers and other persons engaged in allied 

activities in the poultry industry. Chicken is the most 

widely accepted meat in India (Shunthwal et	al., 2017). 

Flaxseed contains high amounts of α-linolenic acid (52% 

of the total fatty acids), an essential fatty acid, making 

�laxseed a unique oilseed crop for oil production as well 

as for incorporation in foods (Beheshti et	 al., 2017). 

Flaxseed is a good source of protein, oil, and α-linolenic 

acid, so it can be used for enrichments of poultry meat 

and eggs (Leeson and Summers, 2005). Due to anti 

collection of blood samples anti nutritional factors 

(ANF) present in �laxseed [non-starch poly saccharides 

(NSPs), cyanogenic glycosides, trypsin inhibitors, 
6mucilages, linatine dipeptide (a vitamin B  antagonist), 

and phytic acid], �laxseed has been shown to adversely 

affect broiler performance (Hernandez, 2013). These 

ANF and NSPs are associated with increasing intestinal 

viscosity, reducing litter quality, and poor growth 

performance in broiler birds (Hall et	 al., 2006). 

Therefore, present experiment is planned to determine 

�laxseed powder supplementation on the haemato-

biochemical parameters of Giriraja birds

MATERIAL AND METHODS

The experiment was conducted at Poultry Unit , 

Department of Animal Husbandry and Dairy Science, Dr. 

B.S. Konkan Krishi Vidyapeeth, Dapoli to evaluate the 

Effect of �laxseed powder supplementation on the 

haemato-biochemical parameters of Giriraja birds. For 

conducting the trial 140 Giriraja chicks were procured 

from Central Poultry Development Organization, Mumbai. 

On arrival, the chicks were weighed individually and 

randomly divided into �ive treatments viz. T : Control 0

(basal ration), T : basal ration + 2 per cent �laxseed 1

powder, T : basal ration + 3 per cent �laxseed powder, T : 2 3

basal ration + 4 per cent �laxseed powder and T : basal 4

ration + 5 per cent �laxseed powder with four replications 

of 28 chicks in each treatment and seven chicks in each 

replication. Before arrival of Giriraja chicks the pens, 

waterer (drinker), feeders, brooders �loor were cleaned, 

washed, disinfected, and fumigated. First four weeks, all 

the experimental chicks were reared on deep litter system 

of rearing for brooding purpose. After that, chicks were 

allocated as per treatment wise up to 12 weeks of age.At 

the end of the experiment 1 bird per replication (4 birds 

per treatment) were selected randomly to collect blood 

sample in EDTA containing test tubes (1mg EDTAml-1 of 

blood) by wing veins. These anti-coagulated blood 

samples were subjected to determine hemoglobin 

(Campbell, 1995), LDL (Friedewald et	 al., 1972), HDL 

ABSTRACT

The experiment was conducted at Department of Animal Husbandry and Dairy Science, Dr. B.S. Konkan Krishi Vidyapeeth, 

Dapoli, Dist. Ratnagiri, Maharashtrato determine�laxseed powder supplementation on the haemato-biochemical 

parameters of Giriraja birds. A total of 140 one-day-old Giriraja chicks were individually weighed and randomly assigned 

to �ive treatments, each with 4 replicate pens of 28 chicks. The dietary treatments included were T : Control (basal ration), 0

T : basal ration + 2 per cent �laxseed powder, T : basal ration + 3 per cent �laxseed powder, T : basal ration + 4 per cent 1 2 3

�laxseed powder and T : basal ration + 5 per cent �laxseed powder. The results of the experiment revealed that 4

incorporation of 5 per cent �laxseed powder in Giriraja bird as feed additive signi�icantly improved haemtological 
6 3 3parameters viz.	Hb (8.60 mg/dl), RBC (2.501 10 /mm ), WBC (22165.5cell/mm ) and PCV (32.35 %)and biochemical 

traits i.e.Cholesterol (93.92 mg/dl),HDL (53.50 mg/dl), LDL (42.57 mg/dl), VLDL (19.11 mg/dl) and Triglycerides (95.50 

mg/dl) as compared with control group. The study concluded that 5.0 per cent of �laxseed powder more bene�icial for 

maintaining blood haematological and serum Biochemical pro�ile. Therefore, it may be recommended that incorporation 

of �laxseed powder in the basal diet of Giriraja birds improved their physiological status. 

Keywords: Flaxseed Powder, Haematological and biochemical pro�ile, Giriraja

*Corresponding	author: shalukumar18@rediffmail.com

88

Research	paper
Volume 9 issue 2, 2019


