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Abstract 
The present research investigation was conducted to study effect of climate on body weight, scrotal 

circumference, libido test, reaction time and quality of semen in NARI Suwarna rams. The minimum 

temperature, relative humidity, day length and rainfall was having mixed correlation with non-significant 

difference with body weight, reaction time, scrotal circumference, libido and quality of semen. The 

rainfall was having positive correlation with gross motility of semen samples whereas the relative 

humidity having negative correlation with reaction time with statistically significant difference. The 

maximum temperature was negatively correlated with gross motility, sperm motility, head abnormalities 

percentage, mid piece abnormalities percentage, tail abnormalities percentage, total sperm abnormalities 

percentage, concentration of sperm, live sperm percentage, HOST, semen index, SCMCT and positively 

correlated with body weight, scrotal circumference, libido test, reaction time, volume and dead sperm 

percentage but the difference was statistically non-significant in NARI Suwarna rams. 

 

Keywords: Climate, libido, semen quality, nari Suwarna 

 

Introduction 

Sexual behaviour of rams can be influenced by many factors, including season of year, 

genetics, breed differences, hormonal influence, post-weaning management, temperature and 

nutrition [1]. Males are not normally influenced by photoperiod to the same degree as females 

although seasonal changes noted in semen characteristics and libido in several breeds [2].  

NARI Suwarna sheep strain is developed by the Nimbkar Agricultural Research Institute, 

Phaltan, Satara, Maharashtra, India. The NARI Suwarna breed of sheep has over 60% of ewes 

with twins instead of single lambs by introducing the ‘FecB’ gene from Garole breed of 

Sunderban of West Bengal which is prolific but rare breed of small sheep found in the hot and 

humid region. The name of the gene ‘FecB’ gene derives from ‘Fec’ for ‘fecundity’ and ‘B’ 

indicating the name ‘Boorola’ given to the gene it when first discovered in Australia in the 

1970’s. In view of all this research work, the present research investigation was conducted to 

study effect of climate on body weight, scrotal circumference, libido test, reaction time and 

quality of semen in NARI Suwarna rams. 
 

Materials and Methods 

The study was carried out on six mature NARI Suwarna strain of rams (60% Deccani, 30% 

Madgyal and 10% Garole) at Department of Veterinary Gynaecology and Obstetrics, 

Veterinary College, Bidar, India. The Bidar is located at 17.90N 77.50E lies at a central 

position in Deccan, a plateau at an elevation of 2300 ft from the sea level and lies between 

17035’ and 18025’ north latitudes and 76039’ east longitudes. The Bidar experiences semi-arid 

climate with extreme summer and coldest months are December and January and temperature 

varies between 20 0C and 42 0C. All the rams were monitored under uniform management 

conditions and reared under the semi-intensive housing system. 

The Body Weight (BW) and Scrotal Circumference (SC) of NARI Suwarna rams were 

measured as per standard procedure at monthly interval for six months. At the time of semen 

collection, the rams were scored through a reaction time [3]. Apart from this, mating 

enthusiasm was scored as per the score: 0: Rams do not mount i.e., show no sexual interest; 1: 

Sexual interest shown only once (e.g. sniffing of the perineal region); 2: Rams make a 

mounting attempt with sliding; 3: Mounting between sliding and jumping; 4: Rams mount by jumping 

and 5: Rams mount with great enthusiasm.
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Thirty six ejaculates in each month were collected from six 

NARI Suwarna rams by artificial vagina method with 

frequency of two collections per week from September to 

February (six months) and semen was evaluated for gross 

motility, sperm motility [4], sperm morphology [5], sperm 

concentration, live and dead sperm count [6], hypo-osmotic 

swelling test [7], semen index and in-vitro sperm penetration 

test like sperm-cervical mucus contact test [8].  

To assess the magnitude of difference in various spermatozoa 

characteristics of fresh and extended semen, the data was 

subjected to two way analysis of variance under Completely 

Randomized Design (CRD) and the difference among means 

was tested by Turkey’s test as per the methods [9]. The climate 

data like temperature, humidity and rainfall from September 

to February was obtained from Agriculture Research Station, 

Halladkeri, Bidar and association of various meteorological 

attributes with semen characteristics was analyzed by 

Pearson’s correlation coefficient test and the level of 

significance was fixed at 5%.  

 

Results and Discussion 

The climatic data related to rainfall, maximum, minimum 

temperature, relative humidity and day length for the months 

in which the study was conducted (Table 1). 

The minimum temperature was negatively correlated with 

body weight, reaction time, head abnormalities percentage, 

mid piece abnormalities, tail abnormalities percentage, total 

sperm abnormalities and live sperm percentage but positively 

correlated with scrotal circumference, libido test, volume, 

gross motility, sperm motility, concentration of sperm, dead 

sperm percentage (Hypo-Osmotic Swelling Test) HOST, 

semen index and Sperm Cervical Mucus Contact Test 

(SCMCT) without any significant difference. The relative 

humidity was negatively correlated with body weight, scrotal 

circumference, sperm motility and libido score and positively 

correlated with libido test, volume, gross motility, head 

abnormalities percentage, mid piece abnormalities, tail 

abnormalities, total sperm abnormalities, concentration of 

sperm, dead sperm percentage, HOST, semen index and 

SCMCT without any significant difference. The day length 

was negatively correlated with body weight, reaction time, 

head abnormalities percentage, mid piece abnormalities 

percentage, tail abnormalities percentage, total sperm 

abnormalities percentage and live sperm percentage and 

positively correlated with scrotal circumference, libido test, 

volume, gross motility, sperm motility, concentration of 

sperm, dead sperm percentage, HOST, semen index and 

SCMCT but the difference was non-significant. The rainfall 

was negatively correlated with body weight, reaction time, tail 

abnormalities percentage and live sperm percentage and 

positively correlated with scrotal circumference, libido test, 

volume, sperm motility, head abnormalities percentage, mid 

piece abnormalities percentage, total sperm abnormalities 

percentage, concentration of sperm, dead sperm percentage, 

HOST, semen index and SCMCT with statistically non-

significant difference. The maximum temperature was 

negatively correlated with gross motility, sperm motility, head 

abnormalities percentage, mid piece abnormalities percentage, 

tail abnormalities percentage, total sperm abnormalities 

percentage, concentration of sperm, live sperm percentage, 

HOST, semen index, SCMCT and positively correlated with 

body weight, scrotal circumference, libido test, reaction time, 

volume and dead sperm percentage but the difference was 

statistically non-significant (Table 2). 

The present research findings are in line with that of earlier 

research, who concluded that summer and autumn semen 

production to be better than in spring and winter for Lacaune 

rams in Brazil [10]. Seasonal variations were recorded in 

almost all the monitored semen characteristics and in scrotal 

circumference. Sperm concentration was the only semen 

characteristic evaluated that did not show seasonal variation. 

Results showed improvement in motility, concentration and 

volume of the sperm during summer and autumn when 

compared to spring and winter. The previous study reported 

that, there were seasonal variations between the crosses in 

seminal traits and the semen has the capability and quality to 

be used for AI in breeding programmes throughout the year 
[11]. Significant seasonal variations of semen traits except for 

sperm motility, live sperm% and MBRT in Iran [12]. In one of 

the study, concluded that autumn season displayed the best 

results in circulating testosterone and both quality and 

quantity of semen physical characteristics in both groups [13]. 

Autumn months were the best season than other seasons for 

breeding sheep. Semen quality and quantity of Barki rams 

were not affected by the high summer temperatures at Siwa 

Oasis. On contrary, the other study found that Garole rams are 

capable of producing good quality semen even after a 

prolonged period of exposure to a semi-arid tropical climate 
[14]. This supports the present findings in NARI Suwarna 

breed of sheep that have 10% of Garole breed proportion. 

It is clear from the literature that sheep breeds that originated 

from temperate climate in mid or high latitudes are seasonal 

breeders and the annual variation in daily photoperiod is used 

in timing the annual reproductive cycle [15]. Photoperiod is the 

main environmental factor affecting sheep reproduction [16]. 

Despite such changes, males continue to produce fertile 

spermatozoa and exhibit sexual behaviour throughout the 

year. 

 
Table 1: Climatic data during the period of research work 

 

Months Rain fall (mm) 
Temperature (0C) 

Relative humidity (%) Day length (h) 
Maximum Minimum 

September 5.40±2.146 29.30±0.352 20.90±0.123 63.00±1.26 12.23±0.026 

October 0.20±0.195 31.10±0.447 19.20±0.448 65.00±0.704 11.73±0.026 

November 1.20±0.787 30.80±0.263 16.40±0.586 63.00±0.896 11.30±0.019 

December 0.70±0.670 26.70±0.650 13.00±1.477 66.00±1.149 11.07±0.004 

January 0.60±0.436 27.20±0.367 13.70±0.638 64.00±1.376 11.18±0.014 

February 0.00±0.00 31.80±0.334 15.20±0.346 46.00±1.730 11.55±0.023 
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Table 2: Effect of climate on body weight, scrotal circumference, libido test, reaction time and quality of semen in NARI Suwarna rams 
 

Climate Analysis BW SC LT RT V GM SM HA MA TA TOA CS LS DS HOST SI SCMCT 

Rainfall 

Pearson r -0.51 0.55 0.45 -0.35 0.32 0.88 0.37 0.19 0.37 -0.21 0.11 0.54 -0.56 0.62 0.68 0.35 0.69 

P value 0.30 0.26 0.37 0.50 0.53 0.02 0.47 0.72 0.47 0.68 0.84 0.27 0.25 0.19 0.13 0.50 0.13 

Significance ns ns ns ns ns * ns ns ns ns ns ns ns ns ns ns ns 

Temp Max 

Pearson r 0.14 0.29 0.14 0.27 0.00 -0.56 -0.07 -0.62 -0.74 -0.42 -0.65 -0.02 -0.03 0.01 -0.24 -0.02 -0.09 

P value 0.79 0.57 0.80 0.60 0.99 0.25 0.90 0.19 0.09 0.40 0.16 0.97 0.96 0.99 0.65 0.97 0.87 

Significance ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 

Temp Min 

Pearson r -0.47 0.50 0.62 -0.36 0.59 0.34 0.45 -0.28 -0.02 -0.20 -0.17 0.64 -0.54 0.52 0.63 0.59 0.67 

P value 0.35 0.31 0.19 0.48 0.22 0.52 0.37 0.60 0.97 0.71 0.75 0.17 0.27 0.29 0.18 0.22 0.14 

Significance ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 

RH 

Pearson r -0.73 -0.40 0.41 -0.90 0.65 0.51 -0.02 0.19 0.68 0.21 0.41 0.55 -0.49 0.46 0.46 0.62 0.49 

P value 0.10 0.43 0.42 0.02 0.17 0.30 0.96 0.71 0.14 0.69 0.42 0.26 0.32 0.36 0.35 0.19 0.33 

Significance ns ns ns * ns ns ns ns ns ns ns ns ns ns ns ns ns 

Day length 

Pearson r -0.26 0.71 0.50 -0.10 0.40 0.40 0.64 -0.16 -0.04 -0.14 -0.12 0.52 -0.39 0.39 0.67 0.43 0.63 

P value 0.62 0.11 0.31 0.86 0.43 0.43 0.17 0.76 0.94 0.80 0.82 0.29 0.44 0.44 0.14 0.40 0.18 

Significance ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 

BW: Body Weight, SC: Scrotal Circumference, LT: Libido Test, RT: Reaction Time, V: Volume, GM: Gross Motility, SM: Sperm Motility, 

HA: Head Abnormalities, MA: Mid piece Abnormalities, TA: Tail abnormalities, TOA: Total Abnormalities, CS: Concentration of Sperm, LS: 

Live Spermatozoa, DS: Dead Spermatozoa, HOST: Hypo-Osmotic Swelling Test, SI: Semen Index and SCMCT: Sperm Cervical Mucus 

Contact Test 

 

Conclusion 

It can be concluded that, there was a mixed effect of climate 

on body weight, scrotal circumference, libido test, reaction 

time and quality of semen in NARI Suwarna rams. The 

rainfall was having positive correlation with gross motility of 

semen samples whereas the relative humidity having negative 

correlation with reaction time with statistically significant 

difference. The maximum temperature was negatively 

correlated with gross motility, sperm motility, head 

abnormalities percentage, mid piece abnormalities percentage, 

tail abnormalities percentage, total sperm abnormalities 

percentage, concentration of sperm, live sperm percentage, 

HOST, semen index, SCMCT and positively correlated with 

body weight, scrotal circumference, libido test, reaction time, 

volume and dead sperm percentage but the difference was 

statistically non-significant in NARI Suwarna rams. 
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