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Abstract 

The purpose of this study was to analyze the key characteristics of fresh Magra ram semen. A total of 

eight adult Magra rams, with an average body weight of 37.5±2.13kg and good libido, were randomly 

chosen for the assessment of semen quality. Over a period of three consecutive weeks, semen samples 

were collected twice a week using the artificial vagina method. In total, 48 seminal ejaculates were 

collected and examined for their physical and functional attributes. The average values for semen volume 

(ml), pH, mass activity (rated on a scale of 0-5), concentration (million/ml), individual progressive 

motility (%), sperm viability (%), and sperm abnormality (%) were recorded as 0.86±0.01, 7.02±0.01, 

4.27±0.09, 3853.89±12.8, 79.22±0.20, 80.21±0.24, and 4.04±0.19, respectively. The findings of this 

study suggest that the majority of the evaluated seminal parameters indicate good quality semen, which 

can be effectively used for artificial insemination purposes in the field, leading to faster genetic 

improvement. 
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Introduction  

Sheep (Ovisaries) domestication has been a constant companion to human beings throughout 

history, and their farming is practiced in almost every corner of the world (Hatziminaoglou, 

2006 and Ryder, 2007) [13, 31]. These animals are highly valued for their exceptional ability to 

provide meat, wool, milk, manure, and skin, making them a five-star asset in harsh 

environmental conditions. In arid, semi-arid, and mountainous regions of India, where crop 

and dairy farming are not economically viable, sheep serve as a mobile ATM for small-scale 

farmers and landless laborers (Pampori et al., 2018) [27]. However, the availability of purebred 

superior germplasm is scarce compared to non-descript sheep in the field conditions of 

Rajasthan, India. 

Artificial insemination (AI) is a highly effective method for genetic improvement when 

combined with accurate progeny testing schemes. It offers a significant increase in the rate of 

genetic progress compared to natural service. To achieve maximum fertility, fresh semen 

should be inseminated within 10-14 hours after collection. Cervical insemination with liquid 

stored semen has proven to be a satisfactory alternative to frozen semen. However, the 

limitation of this method is that it is challenging to implement in field conditions located far 

from semen production centers. In small ruminants, the success of AI depends on various 

factors, particularly those related to semen processing and preservation. Liquid-stored semen is 

preferred over cryopreserved semen due to its convenience, cost-effectiveness, and higher 

quality. Cryopreserved semen often suffers from poor quality and reduced fertilization ability 

due to the injuries caused by freezing and thawing. Chilling semen helps to reduce metabolism 

and maintain sperm viability for an extended period. Fresh semen is effectively utilized in 

artificial insemination (AI) in ewes, resulting in a conception rate ranging from 40% to 60% 

through the cervix (Anel et al., 2005) [3]. However, the short shelf life and limited transport 

window of fresh semen pose challenges in spreading AI in field conditions (Najafi et al., 2014) 

[25]. Prior to AI, it is crucial to evaluate the semen quality of the flock to determine its 

reproductive success and profitability (Mac Laren, 1988) [20].  
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Hence, the objective of the current study was to assess the 

characteristics of fresh semen from Magra rams for the 

purpose of preserving it for AI. 

 

Materials and Methods  

Experimental location and management of animals 

This research was carried out in collaboration with the 

Department of Veterinary Gynaecology and Obstetrics, 

College of Veterinary and Animal Science, Bikaner, and 

ICAR-Central Sheep and Wool Research Institute (CSWRI), 

Arid Region Campus (ARC), Bikaner, in the year 2019-20. A 

total of 8 Magra rams, aged between 1.5 to 3 years and 

weighing 37.5±2.13 kg, were selected for the study. These 

rams exhibited good libido and were trained in semen 

donation using an artificial vagina (AV). They were all 

provided with a standard diet formulated according to the 

requirements for mature breeding rams as suggested by the 

Indian Council of Agricultural Research. As per the institute's 

regular procedure, the rams were given concentrate feed in the 

shed and allowed to graze on the range for a minimum of 7 

hours each day. The rams were reared under identical 

management conditions and had free access to fresh drinking 

water. They were kept isolated from the ewes. Throughout the 

experiment, a general health checkup program was 

implemented, which included deworming and vaccination for 

disease prevention, following the health calendar of the 

institute. 

 

Collection of semen samples  

During the duration of the investigation, semen samples were 

collected twice a week for a continuous period of three weeks. 

This was done in the morning hours before feeding, utilizing a 

sterile AV. A dummy, in the form of an ewe in estrus, was 

employed. Following semen collection, the cups containing 

the samples were appropriately labeled and promptly 

transferred to a water bath set at a temperature of 37 °C. 

 

Semen quality assessment 

Following semen collection, each semen sample underwent 

examination for mass motility on a scale of 0-5. A small drop 

of fresh semen was placed on a pre-warmed, grease-free, 

clean, and dry glass slide. Subsequently, it was observed 

under a low-power microscope at 10X magnification using 

the Dewinter Binocular Microscope from Italy. To assess the 

individual motility of spermatozoa, a cover slip was placed on 

a drop of diluted semen (5µl semen mixed with 495µl normal 

saline) on a grease-free clean glass slide. This slide was then 

observed under the microscope with an attached bio-therm 

stage at 40X magnification. The motility of sperms was 

expressed as a percentage of progressively motile sperms on a 

scale of 0-100. The concentration of spermatozoa 

(millions/ml) was determined using Neubaur's counting 

chamber (Haemocytometer). Fresh semen (10 µl) was diluted 

with spermicidal diluting fluid (9990 µl; 1:1000) following 

the method described by Evan and Maxwell in 1987 [9]. The 

pH of semen was measured using the digital multi-parameter 

pH meter HI2020 from Hanna Instruments, Italy. To assess 

sperm viability (percentage of live sperm) and abnormalities, 

the eosin-nigrosin staining technique (Evan and Maxwell, 

1987) [9] was employed. In brief, a small drop (30 µl) of 

semen was placed on a clean, grease-free slide and an equal 

amount of eosin-nigrosin dye was added. The mixture was 

thoroughly mixed using a blunt-end fine glass rod. After one 

minute, a thin smear was prepared on a glass slide, allowed to 

air dry, and then 300 spermatozoa were counted in different 

microscopic fields at 40X and 100X magnification to assess 

sperm viability and abnormality, respectively. The viability of 

spermatozoa was determined by the complete exclusion of 

stain, while any morphological deformity in the head, body, 

or tail was considered an abnormality in spermatozoa (Evans 

and Maxwell, 1987) [9]. 

 

Statistical analysis 

The data were analyzed utilizing SPSS (Version 25.0, 

Chicago, IL, USA). The outcomes were presented as Mean ± 

SE employing SPSS (Version 25.0, Chicago, IL, USA). 

 

Result and Discussion  

 
Table 1: Mean values of physical properties of fresh ram semen throughout the period of the study (Mean±SEM) 

 

Parameter Mean±SE(Range) Parameter Mean±SE(Range) 

Volume(ml) 
0.86±0.01 

(0.77±0.02 to 0.94±0.03) 
Progressive Motility (%) 

79.22±0.20 

(77.92±0.49 to 80.50±0.56) 

PH 
7.02±0.01 

(6.95±0.02 to 7.10±0.03) 
Sperm Viability (%) 

80.21±0.24 

(79.33±0.61 to 81.66±0.80) 

Mass Motility (0-5) 
4.27±0.09 

(3.40±0.30 to 4.67±0.21) 
Sperm Concentration (million/ml) 

3853.89±12.8 

(3723.34±8.33 to 4002.67±4.88) 

Sperm morphological abnormality (%) 
4.34±0.50 

(2.67±0.33 to 5.00±0.57) 
  

 

Table 1 presents the Mean values (Mean±SEM) of physical 

properties of fresh ram semen over the course of the study. 

The range of semen ejaculate volume (ml) varied from 

0.77±0.02 to 0.94±0.03, with an average volume (ml) of 

0.86±0.01, showing no significant difference among the rams. 

Similar values were also observed in other indigenous sheep 

breeds, as reported by Pawar (2003) [28] for Patanwadi rams 

and Mahala et al. (2021) [21] for Magrarams. However, Bharti 

et al. (2009) [5], Toppo (2013) [36], and Rajasri (2016) [30] 

reported lower semen ejaculate values in various indigenous 

sheep breeds, while Dabas (1991) [7] estimated higher values 

for Patanwadi half-bred rams. These variations in semen 

volume among different authors' findings could be attributed 

to genotype differences, seasonal variations (Olah et al., 

2013) [26], nutritional and health status, breed (Donavan et al., 

2001; Alfaris et al., 2012; Moghaddam et al., 2012) [8, 2, 24], 

activation of primary and secondary genital organs, functional 

abnormalities, and the bioavailability of associated endocrinal 

hormones (Moghaddam et al., 2012) [24], as well as the 

number of semen collections per day (Jennings and 

McWeeny, 1976) [14]. The fresh semen pH exhibited an 

average of 7.02±0.01, ranging from 6.95±0.02 to 7.10±0.03, 

and no significant variation was observed among the rams. 

The findings of Kumar (2019) [17] and Mahala et al., (2021) [21] 

in Magra rams align with the current findings in the Magra 

ram. Khalifa (2017) [16] documented a slightly acidic pH in the 
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semen of different ram breeds. The disparity in pH values can 

be attributed to various factors such as the season of the year, 

frequency of ejaculation, and sperm concentration (McKinnon 

et al., 2011) [23]. A higher pH level may indicate urospermia or 

infection in the reproductive system, and a negative 

correlation has been reported between seminal pH and sperm 

concentration or the number of sperm (Griggers et al., 2001) 

[11]. The semen mass motility was observed to be 4.27±0.09 

on a scale of 0-5, with a range of 3.40±0.30 to 4.67±0.21. 

Bharti et al. (2009) [5] and Toppo (2013) [36] also made similar 

observations in Chhotanagpuri rams, while Mahala et al. 

(2021) [21] observed similar results in Magra rams. Kayali et 

al. (2014) reported higher scores of mass motility in 

indigenous sheep breeds, whereas lower values were reported 

by Pawar (2003) [28], Alcay et al. (2014), Rahman et al. (2015) 

[29], and Rajasri (2016) [30] for different indigenous ram breeds. 

No significant difference was found among individuals in 

terms of mass motility score, which aligns with the findings 

of Bharti et al. (2009) [5] and Kumar (2010) [18]. The variations 

in mass activity may be attributed to differences in genetic 

makeup (breed), biochemical constituents of semen, and pre-

sexual stimulation (Salisbury et al., 1978) [32]. The calculated 

average Sperm Concentration (million/ml) was 3853.89±12.8, 

ranging from 3723.34±8.33 to 4002.67±4.88, with a 

significant difference (p<0.05) observed among the rams. 

These values align with the findings of Kumar (2019) [17] in 

Magra rams and are consistent with other Indian ram breeds 

reported by Karagiannidis et al. (2000) [15], Gundogan et al. 

(2006) [12], and Bharti et al. (2009) [5]. However, the present 

result is higher than the results of Cox et al. (2015) [6] and Al-

Anazi et al. (2017) [1], but lower than the findings of Sarlos et 

al. (2013) [33]. The variations in sperm concentration values 

may be attributed to factors such as climatic or geographic 

conditions, breeding season, individual nutritional status, and 

semen collection frequency (Gundogan et al., 2007) [12]. 

The mean of individual progressive sperm motility (%) 

ranged from 77.92±0.49 to 80.50±0.56, with an overall mean 

value of 79.22±0.20. There was no significant difference 

observed in the progressive sperm motility among the rams, 

which is consistent with a previous study on Magra rams by 

Kumar (2019) [17] and Mahala et al. (2021) [21]. These results 

are also in line with the findings of Suthar et al. (1999) [35]. 

However, Kumar et al. (2010) [18] in Malpura, Kumar (2019) 

[17], and Mahala et al. (2021) [21] in Magra rams reported lower 

individual sperm motility, while Farshad et al. (2010) [10] 

recorded higher motility in different breeds of rams compared 

to the present study. These findings suggest that factors such 

as breed, method of collection, interval between collections, 

ram's age at collection, and number of semen collections per 

day (Jennings and Mcweeny, 1976) [14] can influence sperm 

motility. The fresh ram semen had an average live sperm 

percentage of 80.21±0.24, ranging from 79.33±0.61 to 

81.66±0.80. This finding aligns with Pawar's (2003) [28] 

observation in Patanwadi rams and Bharti et al.'s (2009) [5] 

observation in Chhotanagpuri ram. However, the results were 

higher than Kumar's (2019) [17] and Mahala et al.'s (2021) [21] 

findings in Magra rams. The variations in these results may be 

attributed to environmental and management conditions, 

including feeding variation, methodological errors, ram 

breeds, adaptability to agro-climatic conditions, season, age, 

and frequency of semen collection (Bhalothia et al., 2022) [4]. 

In terms of sperm viability, there was no significant difference 

among the Magra rams, which is consistent with Kumar's 

(2019) [17] and Mahala et al.'s (2021) [21] previous study in 

Magrarams. Regarding sperm abnormality percentage, it 

ranged from 2.67±0.33 to 5.00±0.57, with a mean percentage 

of 4.34±0.50 in various rams' semen. This finding is 

consistent with Gundogan's (2007) [12] observation. However, 

Kumar (2019) [17] and Mahala et al. (2021) [21] reported higher 

total sperm abnormality values compared to the present study, 

while Pawar (2003) [28] reported lower values (3.79±0.13). 

The variation in these results may be attributed to different 

agro-climatic conditions, methodologies, genetic makeup 

(breed and individual effect), age factor, and managemental 

factors such as feeds and feeding schedule (Saxena and 

Tripathi, 1987) [34]. There was a significant difference 

(p<0.05) in total sperm abnormalities among the rams, 

whereas Kumar (2019) [17] and Mahala et al. (2021) [21] found 

no significant difference in Magra rams. 

 

Conclusion 
The findings of the current investigation demonstrated that 

there were no significant variations in the spermiogram of 

Magra rams, except for their sperm concentration. This 

indicates that their semen can be utilized for both preservation 

and artificial insemination in sheep, thereby contributing to 

genetic enhancement at the field level. 
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