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ABSTRACT 
 

The study aimed at examination of effects of replacing a diet based on barley grains and Rhodes hay (CD) 

with a diet based on crushed palm fronds and discarded date (NCD) on Awassi rams’ semen quality at 

summer and winter seasons. The two diets were iso-caloric and iso-nitrogenous. Eight rams were 

individually accommodated and fed their allocated diet treatment. Semen was collected using sheep artificial 

vagina twice monthly. Four adaptation and 11 experimental collections were conducted during April, May, 

June, July and August months as summer collections. Four adaptations and 13 experimental collections were 

conducted during November, December, January and February as winter collections. Semen samples were 

evaluated for volume, consistency, mass activity, individual motility, sperm concentration, dead and 

abnormal sperms. Effects of diet treatment, and season of collection on obtained data were tested by two-

way analysis of variance. Results showed ejaculate volume of 0.920.36 ml, concentration of 2.011.53×109 

sperms/ml, mass activity of 4.51.1 score, individual motility of 88.715.10%, abnormal sperms percentage 

of 8.79.83% and dead sperm percentage of 15.215.0%. There was a significant effect of season indicating 

poor quality for most of semen traits during the summer. There was no significant variation between the 

studied traits due to diet treatments. The findings indicated that feeding NCD did not alter semen quality 

compared to CD. There are indications that semen quality of Awassi rams reduced during hot months of the 

year. The study also documented for the incidence of different sperms abnormalities. 
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Introduction 
 

The productivity of livestock sector in Arab Gulf region is 

challenged by scarcity of natural vegetation and water 

(FAO, 2019). Local feed ingredients with good nutritive 

value and economic price is essential for a sustainable 

animal production system (Mahgoub et al. 2007). In this 

regard, livestock producers in the desert countries, 

including Qatar, are in need to assure alternate local feed 

ingredients.  

Palm trees are the dominant plant in gulf countries. The 

palm date by-products are abundant year-round in the gulf 

region (Al-Dabeeb 2005; Mahgoub et al. 2007). Discarded 

date is a high energy ingredient, whereas, palm fronds can 

be suitable replacement of Rhodes hay to feed ruminants 

(Atta et al. 2018). Many researches showed that date palm 

tree by-product could be incorporated in ruminants’ diet 

(Al-Dabeeb 2005; Mahgoub et al. 2007; Al-Dobaib et al. 

2009; Allaoui et al. 2018). Diet supplemented with up to 

20% culled dates could be used efficiently in lambs 

without adverse effects on growth and digestion of 

nutrients (Al-Dabeeb 2005). Feeding goats with discarded 

dates had no adverse effects on milk yield and 

composition (Al-Dobaib et al. 2009). The study of Atta et 

al. (2018) mentioned that feed based on palm date and 

palm front was a price reducing alternative for sheep 

feeding in Qatar. However, before practical introduction 

of such feed formula to livestock, it is essential to check 

its effect on the productive and reproduction performance 

of livestock.  

Usually, semen evaluation is used to predict the breeding 

potential of male animals used for natural service or 

artificial insemination. This evaluation includes 

measuring of volume and pH of ejaculate, sperms’ motion 

waves, individual motility, concentration and morphology 

(Evans and Maxwell 1987). These parameters may be 

modified by factors such as breed, season (include 

photoperiod and ambient temperature), nutrition, animal 

health, frequency of collections and some management 

conditions. Nutritive value of the diet has been studied as 

possible determinants of sperm function and/or fertility 

(Kheradmand et al. 2006; Zarazaga et al. 2009; Cunha et 

al. 2012; Allaoui et al. 2018). These studies indicated that 

some components of males’ diet may play a role in 

modifying spermatogenesis, sperm maturation and 

fertilizing ability. Effect of season on semen quality 
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appears to be variable between tropical, subtropical and 

temperate regions. Delgadillo et al. (1999) observed a 

peak of sexual activity in subtropical areas in July–

August, whilst at temperate latitudes, Delgadillo et al. 

(1991) observed intense sexual activity from October to 

April. Chemineau et al. (1991) related the breed variation 

to the rate of testes development. Kridli et al. (2006) 

evaluated sexual performance of two-year-old Awassi, 

first generation of Charollais and Awassi and first 

generation of Romanov and Awassi rams. They observed 

that Romanov and Awassi crossing rams tended to have 

the best semen characteristics among the breeds, while 

Awassi rams had the best sexual performance when mated 

with fat-tailed.  

Sheep is the main livestock species raised in Qatar. At the 

end of year 2019, livestock population was about 1.7 

million heads of which 64%, 26%, 8%, and 2% were 

sheep, goats, camel and cattle, respectively (DAR-MME, 

2020). Awassi breed makes about 50% of sheep 

population in Qatar (Al-Marri and Atta 2014). Moreover, 

this breed is a valuable genetic resource that plays a 

significant role in sheep farming in South-West Asia 

(Galal et al. 2008). Therefore, the objective of this study 

was to examine the effect of feeding Awassi rams on a 

non-conventional ration based on culled date palm front 

on semen quality during summer and winter seasons 

in Qatar.  
 
Materials and methods 

 
The research was conducted in accordance with the 

ethical approval issued by the Institutional Animal Care 

and Use Committee of the ministry of Municipality and 

Environment at the State of Qatar (MME /IACUC 

Assurance: SCH-A-MME-004). All the animal procedures 

contributing to this work comply with the Institutional 

Biosafety and Animal Use and Care Committee and 

adhere with the Helsinki Declaration of 1975, as amended 

in 2008. 

 
Experimental feed 
Two iso-caloric and iso-nitrogenous mixed diets termed 

non-conventional diet (NCD) and conventional diet (CD) 

were used in this study. The major components of the 

NCD were date waste (10%), palm fronds (24%), urea 

(0.5%), molasses (20%), soybeans (30%), and wheat bran 

(12.5%). The CD contained mainly barley grains (10%), 

Rhodes (30%), soybeans (25%), wheat bran (32%). Both 

rations had some common items, such as calcium 

diphosphate (2%) and common salt (1%). Metabolizable 

energy of feed and Digestible crude protein were 9.7 and 

10.4 MJ/kg DM and 197 and 191 g/kg DM for NCD and 

CD treatments, respectively. Detailed nutritional value 

and in-vivo digestibility of the experimental diets, feed 

intake by sheep, and effect on weight gain and blood 

metabolites were described previously (Atta et al. 2018).  

 

Experimental animals and their management 
Eight adult Awassi rams (4 rams for each diet treatment) 

fed the two experimental diets, were used to test the 

semen quality traits. Ages of the rams ranged between 2 

and 3 years. Animals had matching initial body weights 

(weight averaged 70 ±6.4 and 70 ±2.2 kg for CD and 

NCD groups, respectively). The rams were 

accommodated individually, each in a 3 m2 pen provided. 

As a part of the general health observation, the 

experimental rams were weighed at regular weekly 

intervals. The respective animals were allowed to eat their 

allotted CD or NCD diet with 3% of the animals’ body 

weight (Atta et al. 2018). The offered diet amount was 

weekly adjusted by considering 10% weigh back. 

Additionally, each of the research rams received 0.5 kg of 

fresh Alfalfa (Medicago sativa) once in a week and had 

free access to mineral licks and water throughout the 

experimental period.  

 

Semen collection and evaluation 
The experiment continued from March 2017 to February 

2018. Semen was collected during summer and winter 

seasons. The summer season was considered as from May 

to August, and the winter season was considered as from 

November to February (Qatar weather climate, 2020). The 

rams were allowed to ejaculate in an artificial sheep 

vagina (minitube, Ref. 11320/0000). The ram and the 

artificial vagina were prepared for ejaculation according 

to the guideline of Banerjee (2018). A mature ewe having 

a similar body size of the rams were used as a teaser. The 

experimental semen collection included single ejaculation 

every time. Before the real ejaculation, the rams were 

allowed for two false mounts to enhance the quality and 

quantity of the semen.  

Semen evaluation procedures included two steps tests: 

physical and microscopic (Organisation mondiale 2010; 

Banerjee 2018). The physical tests include the test of 

volume, color, consistency, and pH. The microscopic tests 

covered sperm motility, concentration, dead and 

abnormality percentages. Two types of motility of a fresh 

semen sample were considered. These were wave motion 

(0 to 5 score), and individual motility (%). The individual 

motility included forward movement, circling movement, 

and curved movement. Volume of semen was measured 

using the graduated collection vial of the artificial vagina. 

The pH of the semen was measured by electronic pH 

meter (Jenway, Model 3510). A 1:20 solution of semen 

and 5% sodium citrate was used to test the individual 

motility. An upright clinical microscope with a heated 

stage (Olympus BX41, SN 5G14348) was used for the 

microscopic test of the fresh semen samples. Eosin and 

Negrosin stained semen smears on glass slides (Björndahl 

et al. 2004) were used to test live, dead and morphological 

abnormalities counts. The abnormal structures included 

enlarged head, abnormal acrosome, broken midpiece, 

headless (tail only), tailless (head only), small head, coiled 

tail, broken neck, thick neck, thick tail, two heads (with 

single tail), and two tails (with single head) (Organisation 

mondiale, 2010). 

 
Statistical analysis 
Descriptive statistics included Mean, Standard deviation 

(SD) and Coefficient of variation (CV) were calculated 

for the collected data. The effects of diet, treatment and 

season of collection on the semen traits were tested by 

two-way analysis of variance as described by StatSoft 

(2011). The animal model used was:  

Yijl = µ + Di + Sj + ANl + eijl, 
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where Yijl is the observation for each trait; µ is the overall 

mean; Di is the effect of the ith diet treatment; Sj is the 

effect of the jth season of collection; ANl is the random 

effect of the lth animal and eijl is the residual.  

 
Results and Discussion 

 

A total of 176 semen samples were collected from both 

NCD and CD groups of rams by summer and winter 

seasons of one-year study. Descriptive statistics of semen 

quality traits had been presented on Table 1. Values of 

semen quality and abnormalities percentages results of the 

current study are comparable to previous reports for sheep 

(Chemineau et al., 1991; Evans and Maxwell, 1987, 

Salhab et al. 2003). There were high values of coefficient 

of variation for circling and curved moving sperms, 

sperms concentration, dead sperms and total abnormal 

sperms percentages. also the different sperm abnormalities 

showed very high values of coefficients of variation 

indicating high level of discrepancies among 

observations. 
Effect of diet treatment and season of collection on semen 

quality traits and sperms morphological abnormalities 

were shown on Table 2. Season of collection had a 

significant effect on most of semen traits. Summer 

collections had the highest semen volume, sperm 

concentration and percentage of circle moving, dead 

sperm and total abnormal sperms. Whereas, winter 

collections showed the highest mass activity score and 

percentages of individual motility and forward moving 

sperms percentages. However, Salhab et al. (2003) 

mentioned that Awassi rams are considered as non-

seasonal breeder since they did not observe significant 

changes in semen quality throughout the year. In 

agreement with the present study, Dufour et al. (1984) 

reported that seminal characteristics usually vary with 

season of the year, being lowest during summer season 

and highest during fall season. The components of the 

season those affect animal reproduction are the length of 

day light and ambient temperatures (Chemineau et al. 

1991). Since the difference in day length between winter 

and summer seasons is not marked in the tropics, the 

daylight would not be the cause of reproductive variation 

in the present study. High temperature may have a 

detrimental effect on the spermatogenic cycle and would 

increase the percentage of dead and abnormal sperms 

(Evans and Maxwell 1987; Chemineau et al. 1991). On 

the same context Gordon (1997) stated that high 

temperature is often responsible for summer temporary 

infertility. Summer temperature in Qatar can reach up to 

48°C (Qatar weather climate, 2020). This may explain the 

significant superiority of sperm concentration and sperm 

activity during winter months of the present study. 

Feeding Awassi rams with a diet based on discarded date 

and palm front showed values for semen quality traits and 

abnormalities percentages not different from those 

obtained from feeding them with a diet based on barley 

grains and Rhodes. 
 

 
Table 1 Mean, standard deviation (SD) and coefficient of variation of semen quality parameters of Awassi rams 

Variable Valid N Mean SD CV 

Semen quality traits 

Volume, ml 176 0.92 0.36 39.29 

pH 176 6.64 0.70 10.47 

Wave motion, (0-5) 176 4.50 1.06 23.70 

Individual motility (%) 175 88.67 15.10 17.03 

Forward individual motility (%) 170 85.23 14.54 17.06 

Circling individual motility (%) 170 6.81 9.42 138.24 

Curved individual motility (%) 170 2.91 3.01 103.70 

Sperms concentration (x109/ml) 162 2.013 1.53 75.92 

Dead sperms (%) 176 15.16 15.00 98.95 

Total abnormal sperms (%) 176 8.67 9.83 113.35 

Sperm morphological abnormalities 

Enlarged head (%) 176 0.01 0.106 935.40 

Abnormal acrosome (%) 176 0.03 0.237 693.99 

Broken mid piece (%) 176 0.04 0.290 729.24 

Tailless (%) 176 3.02 4.635 153.61 

Small Head (%) 176 0.07 0.595 806.09 

Coiled tail (%) 176 3.74 6.514 174.24 

Broken neck (%) 176 0.57 2.075 365.13 

Thick neck (%) 176 0.44 1.295 292.18 

Thick tail (%) 176 0.15 0.605 409.87 

Headless (%) 176 0.48 1.074 225.06 

Two tail (%) 176 0.12 0.404 338.18 

Valid N: Valid number of samples, SD: Standard Deviation, CV: Coefficient of Variation. 
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Table 2 Effect of diet treatments and season of collections on the semen quality parameters of Awassi rams 

 Summer Winter 

SEM 

Significance of effects (P) 

 NCD CD NCD CD 
Season Diet  Season*Diet 

Observations number 35 30 60 51 

Semen quality traits 

Volume, ml 1.046a 1.002a 0.888ab 0.819b 0.055 0.002 0.306 0.817 

pH 6.58 6.84 6.63 6.58 0.109 0.329 0.345 0.157 

Wave motion (score 0 to 5) 4.0b 4.2b 4.8a 4.6a 0.16 0.000 0.813 0.234 

Individual motility (%) 83.09c 84.43bc 92.25a 90.67ab 2.318 0.001 0.959 0.528 

Forward motility (%) 76.66c 82.22bc 89.80a 86.82ab 2.234 0.000 0.563 0.058 

Circling motility (%) 16.84a 11.37b 2.75c 2.88c 1.218 0.000 0.030 0.023 

Curved motility (%) 2.44 2.44 2.63 3.76 0.483 0.118 0.240 0.246 

Sperms concentration (x109/ml) 3.45a 3.13a 1.55b 1.22b 0.210 0.000 0.121 0.994 

Dead sperms (%) 21.57a 17.87ab 13.10b 11.59b 2.292 0.002 0.257 0.633 

Total abnormal sperms (%) 12.83a 8.50ab 5.70b 9.41ab 1.499 0.040 0.837 0.008 

Sperm morphological abnormalities 

Enlarged head (%) 0.00 0.03 0.00 0.02 0.017 0.681 0.114 0.681 

Abnormal acrosome (%) 0.11a 0.07ab 0.00b 0.00b 0.037 0.015 0.517 0.517 

Broken mid piece (%) 0.03 0.00 0.05 0.06 0.046 0.381 0.829 0.683 

Tailless (%) 4.63a 3.33ab 1.63b 3.35ab 0.711 0.038 0.766 0.035 

Small Head (%) 0.00 0.17 0.02 0.14 0.093 0.946 0.126 0.806 

Coiled tail (%) 6.23a 2.50b 2.78b 3.88ab 1.007 0.307 0.193 0.018 

Broken neck (%) 0.23 1.13 0.33 0.75 0.324 0.662 0.044 0.448 

Thick neck (%) 0.91a 0.73ab 0.23b 0.20b 0.199 0.003 0.584 0.718 

Thick tail (%) 0.34 0.17 0.10 0.06 0.094 0.065 0.251 0.475 

Headless (%) 0.20b 0.27b 0.35b 0.94a 0.163 0.012 0.045 0.109 

Two tail (%) 0.14 0.10 0.20 0.02 0.063 0.853 0.077 0.274 

NCD: Non-conventional diet, CD: Conventional diet, Summer: May to August, Winter: November to February, SEM: 

Standard error of means, Season: Effect of season on semen quality, Diet: Effect of experimental diet on semen quality, 

Season*Diet: Effect of interaction between season of collection and diet treatment, When P<0.05: the effect is 

significant. ab: means in the same row of different superscripts are significantly different 

 

This result is like that reported by Allaoui et al. (2018). 

They mentioned that feeding wasted date concentrate diet 

did not have significant effect on sperm motility and 

reproductive behavior of Ouled Djellal rams. The 

percentage of sperms showing circling movement was 

higher for semen of NCD treatment rams than that of CD 

treatment. The total abnormality percentage for both NCD 

and CD groups during summer and winter were less than 

that stated for high quality semen that reported to contain 

a maximum proportion of 20% (Evans and Maxwell 1987; 

Chemineau et al. 1991). Moreover, Awassi ram sperm 

abnormality was reported as 21±2.8% (Kridli et al. 2006). 

Chemineau et al. (1991) noted that nutrition would not 

affect spermatogenic activity unless severe under feeding 

was practiced. It seems that the two experimental diets 

were satisfactory for providing nutritional requirements of 

the Awassi rams. Similarly, Allaoui et al. (2018) stated 

that it is possible to introduce wasted date as 

unconventional local feeding resources in flushing diet of 

breeding rams without disturbing their reproductive 

performance. 
 
Conclusion  
 

The current study documented for the first time the 

Awassi rams' reproductive potential under Qatar 

environment. Semen evaluation indicated that Awassi 

rams were highly fertile although the semen quality was 

reduced during the hot months of the year in Qatar. The 

study also demonstrated that feeding Awassi rams on date 

palm fronds and discarded date-based ration produced 

semen with quality not different from rams fed barley 

grains and Rhodes hay-based ration.  
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