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Abstract 
In the present study the effect of season of oocyte yield and quality was studied in buffaloes. To study the 

effect of season, 2079 follicles from 439 ovaries in rainy, 1469 follicles from 376 ovaries in summer and 

1793 follicles from 310 ovaries in winter season were aspirated. The average number of follicles per 

ovary in the present study were significantly (p<0.01) higher in winter (5.76±0.12) as compared to rainy 

(4.75±0.05) and summer (3.90±0.08) seasons. The number of COCs retrieved per ovary and oocyte 

recovery rate were also significantly higher during winter (3.94±0.09) as compared to rainy (3.15±0.05) 

and summer (2.62±0.06) seasons. The oocyte recovery rate (%) was also significantly (p<0.01) higher in 

winter (68.35±0.27) as compared to rainy (66.33±0.50) season. The number of grade I COCs retrieved 

were significantly (p<0.01) higher in winter (36.32±0.64) as compared to rainy (32.55±0.64) and summer 

(31.07±0.49) seasons. The results indicate significantly higher quality of retrieved COCs during winter 

followed by rainy and summer seasons. 

 

Keywords: Season, COCs, oocyte recovery rate, buffalo, COCs retrieval 

 

Introduction 

In Indian riverine buffaloes, reared under farm and field condition, breeding activity is 

observed round the year but the sexual rhythm vary with seasons, with a selective preference 

towards the cooler months of the year for breeding activity [1]. This is mainly because of poor 

follicular activity and yield of oocytes of compromised quality [2]. Heat stress has been shown 

to be harmful to bovine oocytes and embryos [3, 4]. Holstein cows have lower reproductive 

performance in autumn than in winter, which is likely a late effect of high temperatures during 

the summer [4]. Similarly, oocytes obtained at the beginning of autumn are of low quality, and 

quality improves gradually as the winter approaches [5]. Moreover, the effect of heat stress may 

also interfere with follicular development and with the secretion of hormones such as LH and 

progesterone [6], thus causing alterations in oocyte quality. 

Though studies have established the effect of season on oocyte quality in cattle but limited 

work has been done on riverine buffaloes in India. The present study was therefore, undertaken 

with the aim of studying the effect of season on oocyte retrieval and quality in Indian riverine 

buffaloes.  

 

Materials and Methods 

The ovaries for the present experiment were collected from the local large animal abattoir in 

sterile warm normal saline (37 oC) supplemented with Penicillin (6.6 mg dl-1) and 

Streptomycin (10 mg dl-1) during three seasons viz. Winter (November-February), Summer 

(March-June) and Rainy (July-October). Immediately after collection the ovaries were 

transported to the laboratory. A total of 20, 18 and 19 replicates of the experiments were 

performed during Rainy, summer and winter seasons, respectively. 

To study the effect of season, 2079 follicles from 439 ovaries in rainy, 1469 follicles from 376 

ovaries in summer and 1793 follicles from 310 ovaries in winter season were aspirated. 

Various parameters like follicles per ovary, COCs retrieved, COCs retrieved per ovary and 

oocyte retrieval rate were recorded in each group and compared statistically using one way 

analysis of variance using Systat version 11. 
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Results 

The average number of follicles per ovary in the present study 

were significantly (p<0.01) higher in winter (5.76±0.12) as 

compared to rainy (4.75±0.05) and summer (3.90±0.08) 

seasons (Table 1). Likewise, a highly significant (p<0.01) 

difference was also observed in the average number of 

follicles per ovary between summer and rainy seasons, 

indicating the effect of season on follicular activity. The 

number of COCs retrieved per ovary also followed a similar 

trend with significantly higher number during winter 

(3.94±0.09) as compared to rainy (3.15±0.05) and summer 

(2.62±0.06) seasons. The oocyte recovery rate (%) was also 

significantly (p<0.01) higher in winter (68.35±0.27) as 

compared to rainy (66.33±0.50) season. 

 
Table 1: Effect of season on oocyte retrieval from abattoir ovaries 

 

Season 
Replicates/ no. of 

ovaries 

No. of follicles 

aspirated 

Follicles per 

ovary 

Total no. of COCs 

retrieved 

COCs per 

ovary 

Oocyte recovery 

rate (%) 

Rainy 20/ 439 2079 4.75a±0.05 1380 3.15a±0.05 66.33a±0.50 

Summer 18/ 376 1469 3.90b±0.08 986 2.62b±0.06 67.14ac±0.46 

Winter 19/ 310 1793 5.76c±0.12 1227 3.94c±0.09 68.35bc±0.27 

Different superscript within a column indicate significance of difference 

 

The number of grade I COCs retrieved were significantly 

(p<0.01) higher in winter (36.32±0.64) as compared to rainy 

(32.55±0.64) and summer (31.07±0.49) seasons. Similar trend 

was also observed in grade II oocytes where a significantly 

higher proportion of COCs were retrieved during winter 

(45.05±0.70) as compared to rainy (42.78±0.58) and summer 

(41.04±0.42) seasons (Table 2).  

 
Table 2: Effect of season on oocyte quality 

 

Season 
Replicates/ no. of 

ovaries 

No. of follicles 

aspirated 

Total no. of COCs 

retrieved 

Grade I COCs 

(%) 

Grade II COCs 

(%) 

Grade III & IV 

COCs (%) 

Rainy 20/ 439 2079 1380 32.55a±0.64 42.78a±0.58 24.60a±1.08 

Summer 18/ 376 1469 986 31.07a±0.49 41.04a±0.42 27.90b±0.79 

Winter 19/ 310 1793 1227 36.32b±0.64 45.05b±0.70 18.54c±0.46 

Different superscript within a column indicate significance of difference 

 

The proportion of grade III-IV COCs retrieved during 

summer (27.90±0.79) were, however, significantly (p<0.01) 

higher as compared to rainy (24.60±1.08) and winter seasons 

(18.54±0.46). The per cent grade III-IV COCs retrieved 

during rainy seasons were also significantly (p<0.01) higher 

as compared to winter seasons. The results indicate 

significantly higher qualities of COCs were retrieved during 

winter followed by rainy and summer seasons. 

 

Discussion 

The follicles per ovary, COCs retrieved per ovary and oocyte 

recovery rate was significantly higher during winter season as 

compared to summer and rainy seasons. In contrast to our 

findings, the oocyte number recovered per ovary and the 

number and incidence of good quality oocytes were not 

affected by season in Italian Mediterranean buffaloes [7, 8], 

which may be due to difference of breeds and different agro-

climatic conditions. However, higher oocyte retrieval during 

peak breeding season which corresponds to the cooler months 

in Indian riverine buffaloes is also reported [9]. This is in 

agreement to our findings wherein higher oocyte retrieval was 

recorded during winter season. This is further confirmation of 

the lowest sexual activity in Indian riverine buffaloes [1].  

In the present study significantly higher grade I (36.32±0.64) 

and grade II (45.05±0.70) oocytes were recovered during 

winter as compared to their respective values during rainy 

(32.55±0.64 and 42.78±0.58) and summer (31.07±0.49 and 

41.04±0.42) season. The proportion of grade III oocytes was 

significantly higher in summer (27.90±0.79) followed by 

rainy (24.60±1.08) and winter (18.54±0.46) season. This is in 

agreement with the previous report in buffaloes stating 

significantly higher proportion of grade I and grade II oocytes 

in cool environmental temperature as compared to hot 

environmental temperature [10]. Lower yield of usable oocytes 

(grade I and II) in the present study during hot summer season 

may be due to heat stress which alters the endocrine patterns 

and reduces follicular development. This heat induced 

decrease in usable oocytes may be due to a series of cellular 

alterations that affects nuclear and cytoplasmic compartments 

of the bovine oocytes [11], leading to retrieval of higher 

proportion of grade I and II (usable oocytes) during winter 

months / cooler part of the year. Also retrieval of oocytes of 

higher quality during winter is reflected by the higher 

developmental competence of oocytes during cooler part of 

the year recorded by various workers in the past in Indian [12], 

Italian Mediterranean [8] and Egyptian [2] under in vitro 

embryo production set up.  

 

Conclusion 

It can be concluded from the present study that ovary contains 

more number of follicles and significantly higher number of 

COCs per ovary were retrieved during winter season. Winter 

season was also associated with higher oocyte recovery rate 

and oocyte quality. 
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