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ABSTRACT: The objective of the present study was quantifying the spermatic production 
per gram and daily rate of the testicular parenchyma. Testis of 12 crossbred Murrah buffa-
loes aged 24 to 48 months created under extensive conditions in the State of São Paulo/Bra-
zil were analyzed. Animals were divided into groups based on the testicular shape (long and 
long-moderate) and testicular sides (right and left) and the studied parameters were: length 
and testicular width, weight and volume of the albuginea and mediastinum and net weight 
of the testicular parenchyma, gonadic sperm reserves, spermatic production/g of testicular 
parenchyma, daily spermatic production/g, total daily spermatic production, resulting into the 
values: 8.16±0.87 and 4.29±0.50 cm; 9.09±1.91 g and 8.77±1.88 mL; 0.97±0.39 g and 0.90±0.38 
mL; 112.91±18.85 g; 14.32 x 109±0.15; 13.42 x 106±0.17; 27.40 x 106 ±0.35 and 2.92 x 109 ±0.30, 
registering no difference between right and left testis in relation to the parameters (P>0.05). 
There was no relation between testicular biometry and spermatic production (P>0.05). Ac-
cording to the obtained values, all animals were considered sexually mature and presented an 
efficient spermatic production per gram of testicular parenchyma and total daily production.
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INTRODUCTION - Accumulated growth of the buffalo herd between 1961 and 2005 was 
about surprising 1.806% (Bernardes, 2006), in Brazil. Buffaloes are animals easily adapted 
to the brazilian environment and it is characterized by the good reproductive efficiency 
and fast ponderal development (Baruselli and Carvalho, 2002). Therefore, the knowledge of 
the reproductive aspects is a basic requirement for the improvement and evaluation of the 
fertility of these animals (Oba, 2003). The gonadic sperm reserve is perhaps one of the most 
important characteristics among the male reproductive characteristics, because it reflects 
the breeding potential with success that the same can accomplish during the breeding sea-
son, being able to estabilish the male/female relationship without having a decrease of the 
reproductive efficiency at the end of the breeding season (Guimarães, 1997). 
The objective of this study was to estimate and evaluate daily and total spermatic produc-
tion in crossbred Murrah buffaloes under tropical conditions.   



MATERIAL AND METHODS - There were used 12 crossbred Murrah buffaloes aged 
24 to 48 months, abated in the slaughterhouse, located in the municipal district of Lençóis 
Paulistas/SP. After the slaughter of the animals, the testis were identified and transported 
under refrigeration to the Department of Animal Reproduction and Veterinary Radiolo-
gy-FMVZ/UNESP (Botucatu/SP), where the post-mortem testicular biometry was accom-
plished. After that, the testis were stored at -18ºC until the day of the processing. The 
volume and weight of the testis were measured for later dissection of them. The weight and 
volume of the albuginea and mediastinum were measured by the Scherle (1970) method 
and the net weight of the testicular parenchyma was determined by subtracting the weight 
of the albuginea and mediastinum. 
The gonadic sperm reserve and the spermatic production/g of testicular parenchyma had 
been calculated in accordance to the methodology by Amann and Almquist (1962) and adop-
ted by Cardoso (1981). The spermatic daily production/g of testis and total daily spermatic 
production per testis were calculated using a time divisor of 4.9 days (Sharma and Gupta, 
1980), considering that the resistant cells to the homogeinizing process are the elongate 
spermatids, that are between the 4th to 8th stadium of the seminiferous epithelium cycle 
(Amann et al. 1974). 
Descriptive analysis (mean, standard deviation and variation coefficient) had been used for 
all the studied parameters and variance analysis to evaluate the effect of the right and left 
testis and of the testicular shape (long and long-moderate) on the studied parameters.  

RESULTS AND CONCLUSIONS - The values obtained for testicular biometry, weight 
and volume of the testicular parenchyma, albuginea and mediastinum are described in 
table 1. There was no difference observed for right and left testis and for testicular shape 
(P>0.05) in relation to the studied characteristics, except for the testicular width that was 
larger for the long-moderate testis (P<0.05). Similar results were registered by Melo (1991), 
where the values for weight, length and testicular width didn’t differ between right and left 
testis, in animals from 10 to 24 months of age created extensively. However, Sekharam and 
Rao (1986) verified smaller length and width values for the left testis in animals even 12 
months of age (8.13 x 6.21 vs 8.5 x 6.52 cm). 
Ahmad et al. (1989) had registered values of 188±12 cm3 for testicular volume in puberal 
Nili-Ravi buffaloes. Sharma and Gupta (1980) had registered values of 138.6 and 8.45g for 
testicular parenchyma and albuginea, respectively, in adult buffaloes in sexual rest. 
The values obtained for the spermatic production parameters in accordance to side and te-
sticular shape are summarized in table 2. There was observed no difference between right 
and left testis and between long and long moderate testicular shape for these characteri-
stics (P>0.05).
According to Mccool and Entwistle (1989a), the spermatic production/g of testicular pa-
renchyma in 146 sexually mature Australian buffaloes was stabilized starting from 3 to 
3.5 years of age, with spermatic daily production/g of 14.04×106±0.39 and spermatic daily 
production of 1.86×109±0.07. The authors observed that the maximum sperm production 
happened in the end of the rainy season and beginning of the dry season. 
According to Mccool and Entwistle (1989b), the puberty is reached out when the spermatic 
production/g of testicular parenchyma is equal or higher than 0.5×106 and the sexual ma-
turity with equal or superior values to 14×106.   
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Similar values were registered by Sharma and Gupta (1980), with the efficiency of the 
spermatic production/g of testicular parenchyma and total daily spermatic production of 
2.02x109 spermatozoons per testis, being inferior to the registered in the present study. 
There was no relationship between the testicular biometry and the spermatic production 
(P>0.05). Although the amplitude of the age band, the biometrical and quantitative data of 
the testis presented low variation coefficient, indicating homogeneity in the studied group. 

Table 1.	 Mean and standard deviation (M ± S.D.) of testicular biometry, weight 
and volume of the testicular parenchyma, albuginea and mediastinum in 
buffaloes.

	 COMPT	 LARGT	 VTEST	 PEST	 PESALB	 VOLALB	 PESMED	 VOLMED

RT	 8.07	 4.25	 108.31	 124.12	 8.82	 8.49	 0.95	 0.87
	 ±0.92ª	 ±0.58ª	 ±22.3ª	 ±19.5ª	 ±1.87ª	 ±1.69ª	 ±0.33ª	 ±0.30ª

LT	 8.27	 4.34±	 94.28	 125.32	 9.41	 9.09	 0.10	 0.92
	 ±0.85ª	 0.39ª	 ±47.24ª	 ±20.36ª	 ±2.02ª	 ±2.13ª	 ±0.48ª	 ±0.46ª

LG	 8.58	 3.99	 108.29	 118.59	 9.15	 8.78	 0.99	 0.90
	 ±0.96ª	 ±4.49b	 ±22.18ª	 ±12.31ª	 ±1.71ª	 ±1.72ª	 ±0.42ª	 ±0.36ª

LM	 7.87	 4.50	 112.04	 128.89	 9.04	 8.75	 0.96	 0.90
	 ±0.70ª	 ±0.40ª	 ±20.07ª	 ±22.64ª	 ±2.11ª	 ±2.06ª	 ±0.40ª	 ±0.40ª

M ± S.D.	8.16	 4.29	 110.51	 124.66	 9.09	 8.77	 0.97	 0.90
	 ±0.87	 ±0.50	 ±20.49	 ±19.42	 ±1.91	 ±1.88	 ±0.39	 ±0.38

RT: right testis; LT: left testis; M: mean and standard deviation; LG: long testicular shape; LM: long moderate tes-
ticular shape; COMPT: testicular length in centimeters; LARGT: testicular width in centimeters; VTEST: calculated 
testicular volume; PEST: testicular weight in grams; PESALB: albuginea weight in grams; VOLALB: albuginea 
volume in mL; PESMED: mediastinum weight in grams; VOLMED: mediastinum volume in mL.
a,b = Values followed by similar letters in the same column do not differ between itself (P>0.05) by Tukey Test.

Table 2.	 Mean and standard deviation (M ± S.D.) of the spermatic production in 
buffaloes.

		  PTL	 RESGON (109)	 PROGRAM (106)	 PRODIAGR (106)	 PRODIATO (109)

RT	 113.24 ± 17.82	 11.03 ± 2.84	 97.35 ± 1.96	 19.86 ±4.00	 2.25± 0.005
LT	 112.53 ± 21.00	 11.14 ± 2.16	 178.54 ± 2.51	 36.44 ±5.12	 3.73 ± 0.004
LG	 107.20±14.72	 10.17±3.17	 94.24±2.52	 19.23±5.10	 2.07±0.006
LM	 116.87±20.89	 17.20±1.88	 16.19±2.19	 33.05±4.48	 3.51±0.003

M ± S.D.	 112.91±18.85	 14.32±0.001	 13.42±1.70	 27.40±3.47	 2.92±0.003.

RT: right testis; LT: left testis; M: mean and standard deviation; LG: long testicular shape; LM: long moderate 
testicular shape; PTL: testicular net weight testicular in grams; RESGON: gonadic sperm reserves; PROGRAM: 
spermatic production/g of testicular parenchyma; PRODIAGR: daily spermatic production/g; PRODIATO: total 
daily spermatic production.
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In accordance to the obtained data, all the animals were sexually mature and presented 
efficient spermatic production/g of testicular parenchyma and total daily production.
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