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Abstract 

Aside nutrition, disease infestations and external factors, seasonal 

change is another factor that influences the performance of sheep. 

For a better understanding of the effects of seasonal changes on 

sheep Six (6) Rams and Six (6) Ewes of  Yankassa breed of sheep 

were sampled at Landmark University Teaching and Research 

farms during the rainy season and then the same animals were 

utilized for the experiment during the dry season. For the rams, 

findings showed that there was no any significant difference 

between seasons for the hormones understudied, i.e. no difference 

between seasons (P > 0.05 ).  In contrary, for yankassa ewes, the 

values obtained for the follicle-stimulating hormone or FSH (0.823 

± 0.56) during the dry season differed from that of the wet season 

FSH (0.182 ± 0.08). However, there was no any significant 

difference between the seasons for testosterone, progesterone, 

estradiol and leutinizing hormone understudied, that is, p > 0.05. 
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INTRODUCTION: 

The body of an animal is made up of different cells, tissues, organs 

and systems all of which must work together harmoniously to exhibit 

vital life processes needed for their survival. Also, for these life 

processes to occur with ease, for instance, animal fertility, there is a 

need to involve chemical messengers known as hormones (Pfeifer 

and Allen, 2021). 

 However, the effects of climate on the efficiency and functions 

of these vital chemical messengers (hormones) cannot be 

overemphasized.  When temperature exceeds the normal range, the 

functioning of the neuroendocrine system and the natural bodily 

homeostatic balance become abridged (Beckford et al., 2020; Van 

der Klein, et al., 2020; Okon et al., 2021). Even though, sheep that 

are domesticated in the temperate can be made to easily adapt to their 

local climatic conditions (Arowolo et al., 2019). Yet, sheep naturally 

are seasonal breeders and in order to satisfy the current hunger for 

mutton, we must understand how their hormonal profile is structured 

and/or may be supplemented for all year-round production.  

Aside from this, sheep that are kept in tropical climatic 

regions are often producing different outputs and yield because of 

the heat stress borne out of the combined effect of humidity and 

ambient temperature values (Ayo et al., 2011; Ayo and Ogbuagu, 

2021). The normal functioning of the reproductive hormones in 

livestock can be suppressed when the heat is excessive (Koubkova 

et al., 2002).   Light as another attribute of seasons is a key player in 

this subject. The duration and availability of light play a major role 

in animal behaviour, reproduction and output products such as 

mutton, eggs and the likes (Sarma et al., 2019). 

There is a relationship between the duration of the light and 

fertilization. The level of warmth or coldness of an animal affects the 

testicular functioning and spermatozoa formation  (McDaniel et al., 

2004; Igbokwe, 2018). For sheep, temperature within and without 

also affects sperm cell manufacturing and the release of testosterone 

(Igbokwe, 2018) 

In the quest for efficient research and food production so as 

to enhance food security especially the availability of animal 
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proteins, it is important to understand that there is a link between the 

performance of sheep  and the period or seasons when they are 

reproduced ( El Kadili S.et al., 2019). 

 

1.2 Seasons and their Impact on Sheep Production; 

Livestock farming is sensitive to the minute change in 

weather and several authors have studied the effects of climate on 

sheep production as well as other small ruminants (Sarmal et al., 

2019; Vandana et al., 2021). Even though the use of meteorological 

tools has made weather forecasting possible as a guide for sheep 

breeding (Loboguerrero et al., 2018), we must not downplay the 

impact of stress caused by heat (Igbokwe, 2018; Wasti et al., 2020). 

Heat stress also makes the animal uneasy (Ranjan et al., 2019).  

Seasonal change  had a limiting effect on the rate of follicular 

development in ewes which is a prerequisite for sexual maturity ( 

Hidayat, 2020). 

From previous researches, another reason why we must pay 

attention to the study of seasons and climate change in relation to 

their effect on the efficiency of sheep is that when the elements of 

climate become unsuitable for survival, sheep tend to have their 

reproductive endeavors and productivity suppressed (Ozawa et al., 

2005). Even though, this seasonal or climate changes vary from one 

geographical area to another where these sheep are under husbandry, 

yet, aside from nutrition and other factors, climate is a strong 

determinant of their output in terms of productivity and (prolificacy) 

or reproduction (Oliveira et al., 2013). 

Therefore, the aim of this study is to understand the effects of 

seasonal changes (Climate) not only on the hormonal profiles of 

sheep (ram and ewes), but to also arrive at a logical conclusion 

which can be a good basis for future research and recommendation 

 

1.3Wet Season as a Case Study: 

Sheep perform maximally under cool temperatures in the 

wet season (Khan et al., 2011). Notable authors have concluded in 

their work that other elements of weather such as the relative 

humidity and ambient temperature can compromise the welfare of 

sheep when in extremity (Habeeb et al., 2018). 

1.4 Dry Season as a Case Study: 

During the harmattan period, Nigerian sheep are faced with 

respiratory difficulty coming from dust prevalence caused by the 

wind, water shortage due to dryness at noon period, and general 

unconducive environment which would also affect reproductive 

activities and the associated hormones (Akagha and Nwagbara, 

2021). In places where the heat is not effectively managed, sheep 

under husbandry are often victims of heat stress which could result 

in reduced reproductive activities and death (lethal effect) in some 

cases (Egbuniwe et al., 2018; Kang et al., 2020).  

 

1.5 Reproductive hormones and Ovulation 

The follicle-stimulating hormone and the luteinizing 

hormones are usually erratic in cases when the environmental 

temperature is beyond the normal range for sheep (Rozenboim et al., 

2004). 

1.6 Progesterone : 

One of the ways in which there is a transference of valuable traits 

that are hereditary from one generation to the next is through 

pregnancy and progesterone (blood progesterone) which is the 

pregnancy hormone, actually configure the uterus for the purpose of 

foetal implantation and maintenance (Rahman, 2006).  

To care for the pregnant ewe maximally, it is important to know the 

number of fetuses inside the uterus through ultrasonography (Medan 

et al., 2004) 

1.7Effect of Nutrition: 

Although the testosterone is a hormone that greatly influences the 

reproductive acumen of rams, the quality of the feed materials that 

the animal consumes also influence spermatogenesis and its sexual 

features (El Kadili S. et al., 2019) 

Aside the effects of these weather elements on the configuration of 

sheep hormonal profile, seasons also influence the outbreak of 

diseases and not just in rams, other livestock such cattle have been 

proven by (Tran L.V. et al., 2016)  that nutrition actually affect the 

rate of sexual activities .  

 

 

 

 

   2.0MATERIAL AND METHOD  
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2.1Experimental site 

This study was conducted at the Teachings and Research farm of 

Landmark University, Kwara State, located between Latitude 8 0 

05” and 10 0 05” North and Longitude 20 50’ and 60 05’ East of 

Greenwich Meridian. Experimental animals were sampled from 

the farm and subjected to an adjustment period of one week before 

the start of the experiment. Animals were housed in a closed shed 

with sufficient ventilation to allow heat and moisture to escape in 

a completely randomized design. Appropriate feeding, medication 

and watering facilities were provided within the housing system for 

the duration of the research. 

2.2Ethical statement 

Landmark University Ethics Committee, Landmark University, 

Omu-Aran, Kwara State, Nigeria, approved the current study. This 

research followed every laid down ethical principle and standard 

necessary for animal care and use. 

2.3Experimental animals and sample collection 

The experiment was carried out with twelve (12) Yankassa 

sheep  breed with an equal number of healthy rams and ewes of about 

3-5 years old, and the samples were taken when the ewes were not 

cycling . Aside from the rams and ewes being housed individually 

in a closed shed with sufficient ventilation, they were also placed 

on the same plan of nutrition throughout the experimental 

period. Although day length was monitored to be the same  for 

both periods under study, the observations for their hormonal 

changes were recorded for the rams and ewes during the dry 

season, . This was also repeated for the wet season. The animals 

were also maintained without replacement for the duration of the 

research. Whole blood (5ml) was collected via jugular venipuncture 

from the sheep into heparin tubes at 6 hours intervals throughout the 

day using a needle and syringe. Blood collection was done by 

restricting the animal in a way that  to and fro movement would be 

disallowed. Samples were collected at the peak of the rainy and dry 

seasons, respectively. After the blood sample was collected, the 

blood sample was allowed to rest for 24 hours. After 24 hours, the 

blood sample was centrifuged at 1000RPM using a centrifuge 

machine.  

The supernatant (serum) was decanted with a micropipette 

and deposited in another plain bottle.     Plain bottles containing 

serum were stored in freezers until further laboratory procedures 

where Follicle Stimulating Hormone (FSH), Luteinizing Hormone 

(LH), Testosterone, Estradiol and Progesterone were analyzed from 

the collected serum with enzyme-linked immunosorbent assay kits 

(Monobind Inc. Lake Forest, CA 92630, USA). These hormones 

were estimated using a 96-well transparent polypropylene microplate 

using an Alere Microplate Reader (Alere Medical Pvt Ltd, India, AM 

2100). 

STATISTICAL ANALYSIS  

The means of the samples were compared using a t-test, with the 

level of significant difference set at (p<0.05). The SAS program was 

used to conduct this analysis (version 9.4) 

 

3.RESULTS AND DISCUSSION  

Upon completion of this research work, the results obtained 

for the influence of wet and dry seasons on the hormonal profiles of 

sheep were analysed and  documented. 

 In Yankassa Ram,  except for numerical differences 

recorded for both seasons,  there was no significant difference 

(P>0.05) across the hormonal profile understudied during the period 

of wet and dry seasons.  

 

Although hormones such as FSH, Testosterone, Estradiol 

and Progesterone were higher during the wet season than the result 

obtained for the dry season, the reverse was the case for Leutinizing 

hormone because it was higher (2.488 ± 0.75) during the dry season 

than wet season (1.937 ± 0.84). Testosterone in ram was higher 

during the wet season than in the dry season. The reason could be 

because of the relevance of this hormone to create pheromones so as 

to attract the ewes for sexual reproduction (Fan et al., 2018; Trova et 

al., 2021) . Even though, it is suggested that this research should not 

just be  replicated but also given utmost priority in different 

geographical areas, the sperm volume of rams as well as the fertility  

are not usually affected by seasonal changes (D’Alessandro A. 

2003). In addition,  temperate regions gave the same result as 

recorded by (Avdi M. et al., 2004). Despite the fact that the size of 

the scrota sac in rams play a role in the quantity of the semen being 

produced ( El Kadili S. et al., 2019),  rams are animals that reproduce 

seasonally and so, during the times when there is  no breeding (non 
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- breeding season), there is a reduction in the number of reproductive 

activities. From the reports of Al-Anazi et al.,2017 the degree of 

acidic or alkalinity of the semen of sheep is sensitive to season. The 

fact that seasonal changes usually exert some influence on FSH, LH 

and testosterone was further verified by (Dardente H. et al., 2016). 

From this study, the rams were more active sexually during the wet 

season than dry season . A good reason for this could be because of 

the increase in testosterone.  Seasons according to ( Benmoula A. et 

al., 2017; Ntemka A. et al., 2019; Ngcobo J.N. et al 2020) most 

times, never affect the reproductive activities and functions of ram. 

Hence, we can therefore conclude that the sheep exhibited increased 

sexual activities, as well as normal sperm cells production during wet 

seasons. 

Similarly, the changes brought about by seasonal 

differences on the hormonal performance of Yankassa ewes were 

documented. For the ewes, there was no any major significant 

difference (p>0.05) in the values for  Leutinizing hormone, 

Testosterone, Estradiol and progesterone after the end of both wet 

and dry seasons. The result for the leutinizing hormone in Yankassa 

ewes showed that more of the hormone was released during the wet 

season (3.155 ± 0.75)  than the dry season (  2.618 ± 0.86). Previous 

studies by some scholars ( Benmoula A. et al. 2017; Ntemka A. et 

al. 2019) ascertained the fact that some breeds of Sheep never 

displayed any behavioral or reproductive changes despite different 

seasons . (Ngcobo J.N. et al. 2020) also did some research work on 

this and discovered that no change was recorded despite seasonal 

changes.  This also coinceded with the findings of this research 

because at the end of the experiment, there was no significant 

difference (P>0.05) in the reproductive hormones of sheep except the 

numerical differences that was recorded across the two seasons. 

 In contrast, where the LH level was higher during the dry season 

(2.488 ± 0.75) for Yankassa rams, the value obtained for ewes was 

higher during the wet season  (3.155 ± 0.75). Estradiol was also 

greater during the wet season for ewes than that of the ram. In ewes, 

except for the numerical differences observed across the seasons, 

testosterone had no significant change (P>0.05)  for both dry and wet 

seasons.  A similar result was recorded for the rams, hence; this 

further indicated that seasons did not exert any major effect on 

testosterone level in Yankassa Sheep. In the same vein and as derived 

from this study, seasons had no significant effect on FSH in 

Yankassa rams. Aside from the numerical differences between the 

dry and wet seasons, the value obtained for FSH during wet season 

(0.608 ± 0.14) was greater than that of the dry season (0.476 ± 0.11). 

Whereas in male sheep a greater concentration of FSH was at Sertoli 

cells of the testes, more of this hormone is directed in the ovary at 

granulosa cells (Creasy and Chapin, 2013; Wang et al., 2021). 

 

 

Table 1 Seasonal effect of the Wet and Dry on the hormonal profile 

in Yankassa Ewes 

Means within rows with P < 0.05 are significantly different  

PARAMETERS MEAN ± SE 

(DRY 

SEASON) 

MEAN ± 

SE (WET 

SEASON) 

P –

VALUE 

FSH (mIU/ml) 0.823 ± 0.56 0.182 ± 0.08 0.0005 

TESTOSTERONE 

(ng/ml)  

1.198 ± 0.32 0.632 ± 

0.24 

0.1865 

ESTRADIOL 

(pg/ml) 

152.7 ± 9.29 153.5 ± 8.18 0.7877 

PROGESTERONE 

(ng/ml) 

7.278 ± 1.37 6.693 ± 2.16 0.3439 

LH (mIU/ml) 2.618 ± 0.86 3.155 ± 0.75 0.6508 
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Table 2 Effect of the Wet and Dry Seasons on Hormonal Profiles 

of Yankasa Rams 

Means within rows with P < 0.05 are significantly different  

 

 

 

Considering the result for the Leutinizing hormone for Yankassa 

ewes, the dry and wet seasons did not exert any significant difference 

(P>0.05) but there was a numerical difference for both seasons. 

Whereas the value for Leutinizing hormone was higher during the 

wet season (3.155 ± 0.75) as against (2.618 ± 0.86 ) for the dry 

season for ewes under study, this same hormone was higher in the 

dry season (2.488 ± 0.75)  than that of the wet season (1.937 ± 0.84) 

for Yankassa rams under study. Categorically, the LH enhances the 

production of testosterone in males (Cardoso and Padmanabhan, 

2019 ) but the discrepancy in the values of LH for the ram and ewes 

during both seasons could be attributed to different weather 

conditions. A similar finding was recorded by (Salles et al., 2020). 

Progesterone secretion was recorded to be higher during the wet 

season for ewes (Stephens and Johnson, 2020) but the findings from 

this experimental study showed that Progesterone was higher during 

the dry season (7.278 ± 1.37) than during the wet season (6.693 ± 

2.16) this may be due to the fact that progesterone prepares the uterus 

to be able to accommodate the incoming oocytes for pregnancy 

 (Inoue et al., 2019).  

4 Conclusion 

Both dry and wet seasons play a major role regarding the 

reproductive and productive activities of the sheep. Naturally, there 

are more available water and feeding resources during wet seasons 

than that obtainable from dry seasons. Yet the effects of changes in 

seasons must not be down played with regards to sheep 

reproduction. Furthermore, the report of this study presented some 

numeric variances in the means of the hormones understudied, yet, 

it can be inferred that seasonal changes did not exert any significant 

difference on the hormonal profile of Yankassa sheep.  
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PARAMETERS MEAN ± SE 

(DRY 

SEASON) 

MEAN ± 

SE (WET 

SEASON) 

P –

VALUE 

FSH (mIU/ml) 0.476 ± 0.11 0.608 ± 0.14 0.4664 

TESTOSTERONE 

(ng/ml)  

4.160 ± 1.53 5.873 ± 1.88 0.4963 

ESTRADIOL 

(pg/ml) 

76.167 ± 9.05 80.833 ± 

13.91 

0.3674 

PROGESTERONE 

(ng/ml) 

1.333 ± 0.38 1.590 ± 0.38 0.6476 

LH (mIU/ml) 2.488 ± 0.75 1.937 ± 0.84 0.6356 
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