
Chapter I
A COMPARATIVE STUDY ON PHYSICAL AND CHEMICAL PROPERTIES 
OF DIFFERENT BULL SEMEN 
ABSTRACT
__________________________________________________________________________________
The experiment was conducted at Central Cattle Breeding and Dairy Farm, Savar, Dhaka on 97 breeding bulls for a period 90 days from February to April 2009 to find out the physical and chemical properties of different bull semen. Out of  total 97 breeding bulls, 3 were pure Friesian (100%), 22 were Local×Friesian (50%), 26 were Local×Friesian (75%), 18 were Sahiwal×Friesian, 13 were Sahiwal, 4 were Local×Friesian×Sahiwal×Friesian, 2 were Red Chittagong and 9 were local breed. The semen of different crossbred and local breed was examined for ejaculate volume, color, density, PH, mass movement, motility percent, motility percent before freezing and motility percent after freezing. It was observed that the maximum average ejaculate was obtained from Sahiwal×Friesian (SL×F) and the mean value was 12.9 ml. However, the minimum average ejaculate was obtained from Local×Friesian×Friesian× Local× Friesian (L×F×F×L×F) and the mean value was 7.4 ml. The maximum average density was obtained from Local (L) 1858.4 (million/ml). The minimum average density was obtained from Local× Friesian×Local×Friesian×Friesian (L×F×L×F×F) and the mean value was 1286.6 (million/ml). The maximum average PH was obtained from 3 times Local×Friesian×Friesian (L×F)3×F and the mean value was 6.5. However, the minimum average PH was obtained from the remaining bulls and the mean value was 6.4.  The maximum average motility was obtained from Local (L) and the mean value was 68.8%. However, the minimum average motility was obtained from Local×Friesian×Friesian (L×F×F) and the mean value was 63.7%. The maximum average motility before freezing was obtained from 3 times Loca×Friesian×Friesian (L×F)3×F as well as in case of Local (L) and the mean value was 63.6%. However the minimum average motility before freezing was obtained from two times Local×Friesian (L×F)2 and the mean value was 60.0%. The maximum average motility after freezing was obtained from Sahiwal×Sahiwal (SL×SL) and the mean value was 51.2%. The minimum average motility after freezing was obtained from Local (L) and the mean value was 46.6%.

__________________________________________________________________________
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Chapter II

INTRODUCTION
Livestock plays an important role in the subsistence agro-based economy of Bangladesh.. About 85 percent population of Bangladesh is engaged in agriculture and livestock sector (Raha, 2000). Livestock sub-sector contribution to the GDP is 3.12% and provides about 25% full time endowment and 50% of the total population partially depends on it (BBS,1996). 
Artificial insemination refers to the collection of semen from approved bulls and insemination into females by a qualified insemination (Peregrine, 1968). It indicates the deposition of male reproductive cells (spermatozoa) in the female reproductive tract by mechanical means rather than by direct service of a male. Insemination techniques have been developed and improved research has been conducted on method of collecting storing, handling and evaluating semen and associations have been formed for artificial insemination (Laurence & Winters, 1959). 
Techniques of artificial insemination have now reached   such a stage of development that in all domestic species they can be used with some degree of success. In cattle, the development of successful methods, together with the demand for artificial insemination as means of stock improvement and disease controls have   resulted in its becoming an every day method of breeding in many countries (Laying, 1955). 
The wide spread development of artificial insemination cattle has occurred firstly, because of the evolution of an easily practicable method of repeatedly obtaining uncontaminated specimens of semen. Secondly because of the elaboration of successful method for storing  semen and diluting it so that a single ejaculation may be used for a large number of animals over several days, and third, through the development of methods for deposition of semen in the female reproductive tract which result in fertility as high as that obtained following natural service (Laying, 1955). 

There are two types of insemination practices. One is done by natural service and another is done by artificial insemination. By artificial insemination successful insemination is possible in comparison to natural service. For artificial insemination good quality semen is necessary. By evaluation of physical and chemical properties of semen good quality semen might be ensured. Therefore to ensure fertilization, importance of AI timing with respect to ovulation has repeatedly been emphasized (Macmillan & Watson et al., 1975).  

Inseminations early in estrus yield low pregnancy rates either due to fertilization failure due to early embryonic mortality (Salisbury & Flerchinger, 1967). Semen is obtained in all species by allowing the male to mount at natural service and deflecting the penis into an artificial vagina through which the semen is ejaculated into suitable receptacle. Successful storage of semen, in those species where it is possible, depends always on the production of anabiosis by reduction of temperature with the semen mixed a nutrient substrate (Laying, 1955). 
Among different bulls other properties of semen such as pH, concentration, volume, percentage of abnormal spermatozoa and initial motility is correlated with the bull's fertility. Among separate ejaculates from the same bull initial motility was roughly correlated with viability in storage. Even wide variations in properties of semen among ejaculates of different bulls as well as among ejaculates of the same bull might be found. Therefore it is proposed that a bull's fertility should be rated from examinations of at least five semen samples collected over a period of at least two weeks and suitability for use or storage of a sample of semen from a fertile bull can best be determined at time of collection by examination for motility.
Fertility % one of the most important parameter for determination of successful fertilization. Successful fertilization is the result of well timed sperm-oocyte interaction. Time of insemination and proper sperm transport to the site of fertilization within the functional life span of the oocyte is major prerequisites (Hunter, 1994). In cattle repeat breeding is characterized by low fertilization rates (Graden et al., 1968, Farrell et al., 1983 and Linares et al., 1981).
Aims and objectives of the study:
1. To observe the physical and chemical properties of different bull semen.
2. To compare the quality of different bull semen.

3. To identify the relationship between fertility and semen quality.
4. To find out the relationship between storage condition and semen quality.

5. To overcome the limitations of poor quality semen.
CHAPTER III

Review of literature
The history of AI is interesting. Old Arabian documents dated around 1322 A.D. indicate that an Arab chieftain wanted to mate his prize mare to an outstanding stallion owned by an enemy. He introduced a wand of cotton into the mare's reproductive tract, then used it to sexually excite the stallion causing him to ejaculate. The semen was introduced into the mare resulting in conception. Anthony van Leeuwenhook, inventor of the microscope, first observed human spermatozoa under magnification. This finding led to further research. Spallanzani is usually considered the inventor of AI. His scientific reports of 1780 indicate successful use of AI in dogs. 

In 1899, Ivanoff of Russia pioneered AI research in birds, horses, cattle and sheep. He was apparently the first to successfully inseminate cattle artificially. Mass breeding of cows via AI was first accomplished in Russia, where 19,800 cows were bred in 1931. Denmark was first to establish an AI cooperative association in . E.J. Perry (1936) of New Jersey visited the AI facilities in Denmark and established the first United States AI cooperative in 1938 at the New Jersey State College of Agriculture.
One of the earliest requirements of fertile semen was motility. Donham  et al. found that semen below normal in motility was less than half as effective in producing conception as was semen of normal, 90 per cent or more motility. Although motility of the spermatozoa was considered important by Williams, W. L. Lagerlsf , Sciuehetti and others, they did not consider motility alone a reliable index of fertility. Davis believed initial motility of the spermatozoa to be the best single evidence of viability. The duration of motility in stored semen was reported by. William, W.L and   Comstock to be a good index of fertility. Comstock and Comstock and Green also reported that the rate of glycolysis of fresh ram semen was proportional to viability of semen and proposed evaluating the semen from its rate of glycolysis in conjunction with its density and percentage of abnormal spermatozoa. Walton and Edwards reported that the initial respiration rate of bull semen was proportional to the breeding efficiency of the bulls (Swanson and Herman, 1940).

Swanson and Herman (1940) said that with the wide-spread use of artificial breeding in dairy cattle the characteristics of the semen of the dairy sire and their relation to fertility have become of great interest. The accurate evaluation of the fertility and longevity of a sample of semen at the time of collection would be a useful tool in artificial insemination circles. However, no single satisfactory method of making such evaluation has yet been presented. Various methods have been proposed for determining the fertility of the bull from routine examinations of his semen and the principles of such methods are generally applied in the evaluation of a single sample. 

Two ejaculates of semen per collection from each bull were collected by artificial vagina (AV) method after sexual stimulation by one false mount and 5-10 min restraint. Semen from all the bulls was collected once-a-week. Immediately after collection the semen collecting tubes were taken to the laboratory and placed in water bath at 37°C. Semen characteristics such as color, volume, mass motility, individual motility of spermatozoa were recorded using standard procedures. Mass motility was graded on a 5- point scale basis ranging from 0-5. Each ejaculate was evaluated for mass motility and individual motility of spermatozoa using phase contrast microscope. Smear of each semen collection was made taking one drop of semen and 4-5 drops of Eosin-Nigrosin stain. Each smear was counted for the frequency of eosin stained dead spermatozoa by examining at least 100 sperms under 100x of phase contrast microscope. Few drops of each sample were fixed in about 2-3 ml of formalized buffer saline solution and then examined under 40x to count the frequency of abnormal sperm cells. The average values (Mean ± SE) for each trait in the two groups were evaluated and compared by using paired test (Steel & Terrie, 1984).

The physical examination portion of a breeding soundness evaluation covers the body, but emphasizes feet, legs, eyes and internal and external reproductive tract(Gosey,1996 and Sprout et al.,1998).Examination of these physical attributes seeks to ensure The breeding soundness evaluation requires a bull have spermatozoa with equal to or greater than 30% progressive motility in order to be classified as a satisfactory breeder (Chenoweth et al.,1992).

Semen samples are further evaluated to determine if spermatozoa that are progressively motile have normal morphology, and thus would not be hindered in ability to fertilize an ovum (Sprout et al.,1998 and Hopkins,2003).Consistent with the requirement for at least 70% normal spermatozoa required by the breeding soundness evaluation (Chenoweth et\ al.,1992),Field and Taylor (2003) stated that fertility a bull is affected when 25% or more of the spermatozoa are abnormal.

Laying (1988) reported that a higher fertility group of bulls produced greater volume of semen than bulls in a lower fertility group. Thus ,volume of an ejaculate may be an indicator of fertility .Many factors may influence the volume of an ejaculate, such as, age breed, weight and season. Volume of ejaculate varies greatly with species; bulls usually ejaculate 3 to 6 ml.

3.1 Nutritive value of the feeds used for ration formulation of the breeding bull
	Ingredients
	DM (g/100g)
	DCP
	TDN
	CP
	Ca(g)
	P(g)
	Price(TK)

	Maize grain
	86.00
	5.86
	76
	106.00
	
	
	12.47

	Wheat
	84.00
	6.30
	92.27
	105.00
	1.40
	3.4
	9.50

	Rice Bran
	90.00
	6.76
	64.4
	122.00
	
	
	13.94

	Wheat Bran
	88.00
	11.80
	74.93
	154.00
	1.80
	8.2
	22.70

	Khesari
	88.00
	19.00
	86.92
	280.00
	
	
	37.00

	Gram
	86.00
	11.96
	81.33
	
	
	
	19.99

	Soya-Meal
	90.00
	37.44
	87.8
	416.00
	4.10
	7.7
	45.00

	Mati Kolai
	86.00
	13.47
	63.35
	258.90
	1.40
	3.3
	9.77

	Molasses
	70.00
	1.87
	92.6
	36.00
	
	
	32.00

	DCP powder
	99.00
	-
	-
	-
	240.00
	180
	7.66

	Salt
	90.00
	-
	-
	-
	
	
	21.40

	Chalk Powder
	99.00
	-
	-
	-
	270.00
	
	2.48

	Straw
	89.00
	0.00
	41.62
	24.00
	2.90
	1.1
	2.00

	Napier/Para/Le-gume/Khesa
	20.00
	3.85
	55.39
	61.60
	3.30
	3.5
	2.00


3.2 Concentrate supplementation for breeding bull
	Ingredients

Maize grain
	g/100g
	DM(kg)
	DCP(kg)
	TDN(kg)
	Ca(g)
	Ca(g)
	P(g)

	
	10.00
	8.60
	0.5
	6.54
	911.6
	0
	0

	Wheat
	
	0.00
	0
	0
	0
	0
	0

	Rice Bran
	
	0.00
	0
	0
	0
	0
	0

	Wheat Bran
	52.00
	45.76
	5.4
	34.29
	7051.62
	82.37
	375.23

	Khesari
	15.00
	13.20
	2.51
	11.47
	3696
	0
	0

	Gram
	16.00
	13.76
	1.65
	11.19
	0
	0
	0

	Soya-Meal
	6.00
	5.40
	2.02
	4.74
	2246.4
	22.14
	41.58

	DCP powder
	
	0.00
	0
	0
	0
	0
	0

	Salt
	1.00
	0.90
	0
	0
	0
	0
	0

	Chalk Powder
	
	0.00
	0
	0
	0
	0
	0

	Total
	100.00
	87.62
	12.08
	68.23
	13905.62
	104.51
	416.81

	Per Kg
	
	0.88
	0.12
	0.68
	139.06
	1.05
	4.17


Chapter Iv
Materials and Methods
4.1 Selection of the study area
The farm is situated adjacent to the Dhaka Aricha highway of 30 km northwest side from Dhaka city. It has some low land but most of the land is high. Here highest temperature is 37-380C and lowest temperature is 15-210C.Average humidity is 76.6. 
4.2 Selection of animal
There were about 254 Bull in the AI section. A Total no of 97 Breeding Bull  where 3 were . Out of  total 97 breeding bulls, 3 were pure Friesian (100%), 22 were Local × Friesian (50%), 26 were Local×Friesian (75%), 18 were Sahiwal× Friesian, 13 were Sahiwal, 4 were Local × Friesian × Sahiwal × Friesian, 2 were Red Chittagong and 9 were local breed of this study had been selected on the basis best performance of producing good quality semen.

	Breed
	Age (Month)
	Weight (Kg)

	Local
	42-48
	300

	Cross
	18-22
	350-400

	Sahiwal
	36-42
	350-400

	Red  chittagong
	36-42
	250

	Friesian
	40-42
	350-450


4.3 Duration of work
The study was undertaken from March 17, 2008 to April 15, 2008 on 97 Breeding Bull of AI section, at Savar dairy farm, Dhaka district, during the placement to Central Cattle Breeding Station and Dairy Farm
4.4 Method of semen collection
The artificial Vagina is the most practical and satisfactory means of collecting semen. Prior to collection all parts of artificial vagina (AV) set were cleaned, sterilized and assembled in the artificial vagina. -The inner linear was put into the cylinder and both the ends of inner liner were reflected over the cylinder forming a water light space between them. -The cone along with the affected vial was then slipped over one of the ends of this cylinder and then was tighted with the help of rubber band. Outer jacket of vagina was filled with 1/2 or 2/3 warm water. 
The temperature inside the artificial vagina should be 1100-1150F. An air screw was used for blowing air between two layers to create desired pressure. A required amount of suitable lubricant was applied inside the artificial vagina with a glass rod. When the bull was properly exuded the penis was directed into the artificial vagina by holding the sheath touching the penis. This allowed to ejaculate and to follow semen from the cone to vial. After collection, the vial containing semen was put hot water 1100F for preventing shock of spermatozoa and was closed with cotton and lastly the vial was labeled.
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4.5 Evaluation of semen by physical test and PH
1. Volume:
The volume was measured directly with the help of graduated collection vial. Just after collection the amount was recorded. Volume semen of normal ejaculation is 5-8m (Bhosrekar, 1990). But the volume of semen in this farm ranges from 5-26 according to different breeds.
2. Color: Usual color of semen was:

-Milky white

-Yellowish white
-Cream color
-Milky
3. Odor: Seminal odor /Egg yolk smell.

4. Uniformity: Uniform in shape every where.

5. Consistency: Uniform consistency indicates best quality semen.
Degree of measurement:
	Thick creamy
	Excellent quality.

	Thin creamy
	Very good quality.

	Thick milky.
	Good quality.

	Thin milky.
	Fair quality.

	Watery
	Poor quality.


6. Transparency: Transparency means how much light pass through the semen
	Opaque
	Good quality

	Clean
	Poor quality.

	Cloudy
	Very bad quality.


7. Specific gravity: The average specific gravity of bull semen is 1.035.

                                                                                           Weight of semen

· Specific gravity of semen=-------------------------------------  

                                                                                          Volume of semen

· PH:  PH  of semen is determined by Nitrogen paper.
The normal PH   of   bull semen is 6.2 to 6 (Bhosrekar,                    

1990). 
·  Evaluation of semen by Motility test: (Herman,1963) 
There are several systems of  rating motility .The following system using a 0 to 5 scale is usually recommended.
	Scale
	Grade
	Characteristics



	5
	(+++++)
Excellent
	80% or more of the spermatozoa are in very vigorous motion. Swirls and eddies caused by movement of the sperm are extremely rapid and changing constantly. Movement so vigorous that it is impossible to 
Observe individual spermatozoon in undiluted semen

	4
	(++++)
Very good motility.
	Approximately 70-80% of the spermatozoa in vigorous rapid motion. Waves and eddies form drop rapidly. but not so rapid as in excellent motility.       

	3
	(+++)
Good
	About 50-75% of the spermatozoa in motion. Motion is vigorous but waves and eddies formed moved slowly across the field in the main.

	2
	(++) Fair motility
	About 30-50% of the sperm in motion. The movements are largely vigorous but no waves and eddies formed.

	1
	(+) Poor motility
	Less than 30% of the sperm in motion. The motion is mostly weak and oscillatory, not progressive.

	0
	(O) Zero
	No motility desirable


Chapter V

Results and Discussion

Physical and chemical properties of 97 different categories breeding bull semen have been presented in respective table and discussed in this section .The experimental bull were Local cross Friesian cross Friesian (L×F×F), Local cross Friesian; 3 times cross Friesian (L× F)3 × F, Local cross Friesian (L×F), Sahiwal cross Sahiwal (SL×SL), Sahiwal cross Friesian(SL×F), Local cross Friesian cross Friesian cross Local cross Friesian (L×F×F×L×F), Local (L), Local cross Friesian; 2 times (L×F)2, Local cross Friesian cross Local Friesian cross Friesian (L×F×L×F×F).

Table 5.1 Physical and chemical properties of  semen of L × F × F
	 Breed
	Vol. (ml)
	No. of bull
	Color
	Density

(million

/ml)
	PH
	Mass movement
	Motility

(%)
	Motility before freezing (%)
	Motility after freezing (%)

	
	
	
	
	
	
	
	
	
	

	L×F×F
	13.3
	4
	Yellow
	1129.5
	6.4
	 ++++
	70
	65
	48.8

	L×F×F
	11
	4
	Milky
	592.5
	6.4
	 ++
	10
	-
	-

	L×F×F
	11.3
	44
	Creamy
	1652
	6.4
	 ++++
	68.0
	62.4
	47.7

	Average
	11.4
	-
	-
	1530.3
	6.4
	-
	63.7
	62.6
	47.8


Table 5.2 Physical and chemical properties of  semen of (L × F)3 × F
	 Breed
	Vol.

(ml)
	No. of bull
	Color
	Density

(million

/ml)
	PH
	Mass 

movement
	Motility

(%)
	Motility before freezing

(%)
	Motility before 

freezing

(%)

	
	
	
	
	
	
	
	
	
	

	(L×F)3 ×F
	9
	7
	Yellow
	1296.2
	6.4
	 ++++
	69
	64
	47

	(L×F)3 ×F
	10
	2
	Milky
	986
	6.4
	 ++++
	65
	60
	50

	(L×F)3 ×F
	10.8
	7
	Creamy
	1637.7
	6.4
	 ++++
	69.2
	64.3
	46.7

	Average
	9.9
	-
	-
	1406.8
	6.4
	-
	68.6
	63.6
	47.2


Table 5.3 Physical and chemical properties of  semen of (L × F)
	Breed
	Vol. 

(ml)
	Color
	No. of bull
	Density

(mil/ml)
	PH
	Mass 

movement
	Motility (%)
	Motility before freezing (%)
	Motility 

after freezing (%)

	
	
	
	
	
	
	
	
	
	

	L×F
	14.2
	Milky
	5
	915.8
	6.4
	 ++++
	60.0
	60.0
	51.3

	L×F
	11.2
	Yellow
	5
	1010.5
	6.35
	 ++++
	62.5
	65
	50

	L×F
	11.2
	Cream
	47
	1438.7
	6.36
	 ++++
	64.67
	62.26
	47.4

	Av.
	11.5
	-
	-
	1355.3
	6.4
	-
	64.1
	62.3
	48.0


Table 5.4 Physical and chemical properties of semen of (SL × SL)
	Breed
	Volume

(ml)
	No. of bull
	Color
	Density

(million

/ml)
	PH
	Mass movement
	Motility

(%)
	Motility before freezing

(%)
	Motility 

after freezing

(%)

	
	
	
	
	
	
	
	
	
	

	SL×SL
	13
	1
	Milky
	750
	6.4
	 +++
	65
	65
	50

	SL×SL
	10
	1
	Yellow
	927
	6.4
	 ++++
	65
	65
	55

	SL×SL
	9.16
	49
	Creamy
	1688.1
	6.4
	 ++++
	68.2
	62.1
	51.2

	Av.
	9.3
	-
	-
	1654.8
	6.4
	-
	68.1
	62.2
	51.2


Table 5.5 Physical and chemical properties of semen of (SL × F)
	Breed
	Vol.

(ml)
	No. of bull
	Color
	Density

(mil/ml)
	PH
	Mass move

ment
	Motility

(%)
	Motility before freezing

(%)
	Motility 

after 

freezing

(%)

	
	
	
	
	
	
	
	
	
	

	SL×F
	12.8
	6
	Yellow
	1376.7
	6.4
	  ++++
	67.5
	64.2
	49.2

	SL×F
	7
	1
	Milky
	864
	6.4
	 +++
	60
	55
	40

	SL×F
	16
	1
	Creamy
	2124
	6.4
	 ++++
	70
	65
	55

	SL×F
	12.9
	42
	Creamy
	1490.2
	6.4
	 ++++
	66.6
	62.9
	47.3

	Average
	12.9
	-
	-
	1476.7
	6.4
	-
	66.6
	62.9
	47.5


Table 5.6 Physical and chemical properties of semen of (L×F×F×L×F)

	Breed
	Vol.

(ml)
	No. of bull
	Color
	Density (mil

/ml)
	P            H
	Mass movement
	Motility

(%)
	Motility before freezing

(%)
	Motility before freezing

(%)

	
	
	
	
	
	
	
	
	
	

	L×F×F×L×F
	7.6
	10
	Creamy
	1833.5
	6.4
	 +++
	68.5
	63
	50

	Average
	7.6
	-
	-
	1833.5
	6.4
	-
	68.5
	63
	50


Table 5.7 Physical and chemical properties of  semen of L 
	Breed
	Volume(ml) 
	No. of bull
	Color
	Density

(mil

/ml)
	PH
	Mass movement
	Motility

(%)
	Motility before freezing

(%)
	Motility after freezing  (%)

	
	
	
	
	
	
	
	
	
	

	L
	10.3
	6
	Milky
	1905
	6.3
	 ++++
	70
	65
	43.3

	L
	12.5
	2
	Yellow
	1647.5
	6.3
	 ++++
	65
	60
	45

	L
	9
	12
	Creamy
	1870.2
	6.4
	 ++++
	68.9
	63.4
	48.4

	Average
	9.8
	-
	-
	1858.4
	6.4
	-
	68.8
	63.6
	46.5


Table 5.8 Physical and chemical properties of  semen of (L×F×L×F×F)
	 Breed
	Volume

(ml)
	No. of bull
	Color
	Density

(mil/ml)
	PH
	Mass movement
	Motility

(%)
	Motility before freezing

(%)
	Motility after freezing

(%)

	
	
	
	
	
	
	
	
	
	

	L×F×L×F×F
	9
	4
	Yellow
	717
	6.3
	 ++++
	65
	60
	55

	L×F×L×F×F
	13.7
	16
	Creamy
	1429
	6.4
	 ++++
	66
	63.2
	47.7

	Average
	12.8
	-
	-
	1286.6
	6.4
	-
	65.8
	62.6
	49.1


Table 5.9 Physical and chemical properties of (L×F)2 semen

	Breed
	Volume(ml) 
	No. of bull
	Color
	Density

(mil

/ml)
	PH
	Mass movement
	Motility

(%)
	Motility before freezing

(%)
	Motility after freezing  (%)

	
	
	
	
	
	
	
	
	
	

	(L×F)2
	10
	2
	Milky
	1127
	6.4
	 ++++
	60
	55
	50

	(L×F)2
	7
	1
	Yellow
	1702
	6.4
	 ++++
	65
	660
	52

	(L×F)2
	9
	15
	Creamy
	1600
	6.4
	 ++++
	65.7
	60.7
	47.9

	Average
	8.9
	-
	-
	1553.1
	6.4
	-
	65
	60
	48.5


Table 5.10 Average Physical and chemical properties of semen of all breed

	No.

of bull
	Breed
	Average Volume (ml)
	Average 

Density (mil

/ml)
	PH
	Mass movement
	 Average Motility (%)
	Av. Motility before freezing (%)
	Av.

Motility before freezing (%)

	
	
	
	
	
	
	
	
	

	52
	L×F×F
	11.4
	1530.3
	6.4
	 ++++
	63.7
	62.6
	47.8

	16
	(L×F)3×F
	9.9
	1406.4
	6.5
	++++
	68.6
	63.6
	47.2

	57
	L×F
	11.5
	1355.3
	6.4
	++++
	64.0
	62.3
	48.0

	51
	SL×SL
	9.3
	1654.8
	6.4
	++++
	68.1
	62.2
	51.2

	50
	SL×F
	12.9
	1476.7
	6.4
	  ++++
	66.6
	62.9
	47.5

	10
	L×F×F×L×F
	7.4
	1833.5
	6.4
	++++
	68.5
	63.0
	50.0

	20
	L
	9.8
	1858.4
	6.4
	++++
	68.8
	63.6
	46.6

	20
	L×F×L×F×F
	12.8
	1286.6
	6.4
	  ++++
	65.8
	62.6
	49.1

	18
	(L×F)2
	8.9
	1553.0
	6.4
	  ++++
	65.0
	60.0
	48.5


The average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 11.4, 1530.3, 6.4, 63.7, 62.6 and 47.8 respectively  for (L×F×F) i.e Local cross Friesian cross Friesian (Table 5.10). 
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Similarly average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 9.9, 1406.4, 6.5, 68.6, 63.6 and 47.2 respectively for (L×F)3×F  i.e  Local cross Friesian; 3 times cross Friesian (Table 5.10).
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It was evident that average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 11.5,1355.3, 6.4, 64.1, 62.3 and 48.0 respectively for (L×F), i.e  Local cross Friesian (Table 5.10).
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It was found that the average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 9.3, 1654.8, 6.4, 68.1, 62.2 and 51.2 respectively for (SL×SL) i.e Sahiwal cross  Sahiwal (Table 5.10).
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The average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 12.9, 1476.7, 6.4, 66.6, 62.9 and 47.5 respectively for (SL×F) i.e Sahiwal cross Friesian (Table 5.10).
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The average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 7.4, 1833.5, 6.4, 68.5, 63.0 and 50.0 respectively for (L×F×F×L×F 0i i.e Local cross Friesian cross Friesian cross Local cross Friesian (Table 5.10). 
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Similarly the average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 9.8, 1858.4, 6.4, 68.8, 63.6 and  46.6 respectively for( L) i.e. local breed (Table 5.10).
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The average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 12.8, 1286.6, 6.4, 65.8, 62.6, 49.1 respectively for( L×F×L×F×F) i.e , Local cross Friesian cross Local Friesian cross Friesian (L×F×L×F×F).

 (Table 5.10). 
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Similarly, average volume per ejaculate, average density of sperm (million/ml), PH, mass movement, average motility percent, average motility before freezing and average motility after freezing were 8.9, 1553.0, 6.4, 65.0, 60.0 and 48.5 respectively for (L×F)2 (Table 5.10)


CHAPTER VI
SUMMARY AND Conclusion

The experiment was conducted at Central Cattle Breeding and Dairy Farm, Savar, Dhaka on 97 breeding bulls for a period 90 days from February to April 2009 to find out the physical and chemical properties of different bull semen. Out of  total 97 breeding bulls, 3 were pure Friesian (100%), 22 were Local×Friesian (50%), 26 were Local×Friesian (75%), 18 were Sahiwal×Friesian, 13 were Sahiwal, 4 were Local×Friesian×Sahiwal×Friesian, 2 were Red Chittagong and 9 were local breed. The semen of different crossbred and local breed was examined for ejaculate volume, color, density, PH, mass movement, motility percent, motility percent before freezing and motility percent after freezing. It was observed that the maximum average ejaculate was obtained from Sahiwal×Friesian (SL×F) and the mean value was 12.9 ml. However, the minimum average ejaculate was obtained from Local×Friesian×Friesian× Local× Friesian (L×F×F×L×F) and the mean value was 7.4 ml. The maximum average density was obtained from Local (L) 1858.4 (million/ml). The minimum average density was obtained from Local× Friesian×Local×Friesian×Friesian (L×F×L×F×F) and the mean value was 1286.6 (million/ml). The maximum average PH was obtained from 3 times Local×Friesian×Friesian (L×F)3×F and the mean value was 6.5. However, the minimum average PH was obtained from the remaining bulls and the mean value was 6.4.  The maximum average motility was obtained from Local (L) and the mean value was 68.8%. However, the minimum average motility was obtained from Local×Friesian×Friesian (L×F×F) and the mean value was 63.7%. The maximum average motility before freezing was obtained from 3 times Loca×Friesian×Friesian (L×F)3×F as well as in case of Local (L) and the mean value was 63.6%. However the minimum average motility before freezing was obtained from two times Local×Friesian (L×F)2 and the mean value was 60.0%. The maximum average motility after freezing was obtained from Sahiwal×Sahiwal (SL×SL) and the mean value was 51.2%. The minimum average motility after freezing was obtained from Local (L) and the mean value was 46.6%.
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Picture 3. AV Apparatus 





Picture 4. Filling and sealing of semen





Picture 2. AV Apparatus 





Picture 1. Collection of semen 





Picture 5: Filling and sealing of semen straw 








Picture 4. Freezing of diluted semen
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