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Abstract

Androgen testosterone is essential for the
development of sexual behavior in rams. This study
investigated  the  relationship  among  testosterone
concentration, growth  performance and testicular
measurements of Sohagi ram lambs. Eight healthy Sohagi
ram lambs (5 months of age, weighing an average amount
23.13 + 2.7 kg) were used to study growth performance,
testicular development and testosterone concentration for 8
months (until 13 months of age). The body weight, body
measurements and testicular measurements were recorded
once a month during the experimental period. To estimate
plasma testosterone concentration, blood samples were
collected once a month. Results showed that all
measurements obtained were developed from 5 to 13 months
of age in ram lambs, and there is a strong and positive
correlation among testosterone concentration and other
studied measurements. Finally, appropriate methods must be
followed in the management and nutrition of ram lambs
especially in the first period of life and with the onset of
puberty and the development of reproductive characteristics,
in order to improve the reproductive efficiency of the
breeding herds and thus maximize the revenue from those
herds.
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INTRODUCTION

Sheep  production  efficiency in
developing countries is important especially for
smallholder farmers (because of their little
nutritional requirements) which mainly depends
on the reproductive efficiency (Elaref et al.,
2021 & 2020). Puberty and early sexual
development characteristics are useful tools for
breed selection. (El-Shahat et al., 2014). In
addition, Moulla et al. (2018) determined that
defining the precise onset of puberty is
extremely difficult, especially for species that
reproduce seasonally. The primary determinant
of puberty is the interplay among body weight,
testicular growth, and testosterone release
throughout the prepubescent period. (Martinez et
al., 2012). Moreover, Bosman, (1999) reveled
that secretion of testosterone in sufficient
quantities by the testes helps in showing clear
signs of masculinity, and any imbalance or
deficiency in the testosterone hormone in the
male is reflected in the shape of the body and
could cause a lack of expressed masculinity.
Arnold et al. (1997) showed that rams'
testosterone levels mirror their increasing neck
and front quarter muscle, which is linked to their
sexual maturity. Flock performance and
reproductive efficiency are more affected by the
fertility of a ram than by the fertility of an
individual ewe, thus selection of highly fertile
male is of paramount importance for
improvement in reproduction (Faith et al.,
2019). Sohagi sheep is one of the most prevalent
types of sheep in Upper Egypt, which used by
small farmers to improve their livelihoods and
annual income (Solouma et al., 2022). Full
information on reproductive performance of
Sohagi ram lambs and their sexual behavior
development are lacking (Elaref et al., 2021).
This work aimed to investigate the relationship
between testosterone concentration and both
growth performance and testicular
measurements in Sohagi ram lambs.

MATERIALS AND METHODS

The Animal Production Department of
the Faculty of Agriculture at El-kawthar City
Sohag University, situated in the western arid

regions of the Sohag governorate, Egypt, is
where the current study was carried out.

Animal and management conditions

Eight healthy Sohagi ram lambs (5
months of age, with average body weight 23.13
+ 27 Kkg) were used to study growth
performance, testicular development and
testosterone concentration for 8 months (until 13
months of age). Animals were housed in closed
barns and they were given diets to fulfill their
daily needs in accordance with to NRC (2007).
Freshwater is available all time of day from a
fixed drinking through.

Growth performance, testicular
measurements and testosterone concentration
The body weight, body measurements
(body length, front-leg length, rear-leg length
and chest circumference) and testicular
measurements (length, width and circumference)
were recorded once a month during the
experimental  period.  Also, Until the
experiment's conclusion (the lambs were 13
months old), blood samples were drawn from
them once a month at 10:00 AM via jugular vein
puncture. Within an hour of collection, plasma
was separated by centrifugation at 3000 rpm for
15 minutes. The resulting plasma was then put
into a sterile Eppendorf tube and kept at -20°C
until  hormone analysis to determine the
concentration of the hormone testosterone.

Statistical analysis

The software program SPSS version
24.0 (SPSS Inc., Chicago, Illinois, USA) was
used to conduct the statistical analyses.
Multivariate analysis of variance (general linear
model, GLM) was used to evaluate the data,
which are shown as Means + SEM. Duncan's
multiple range test was used to compare the
means. (Duncan, 1955).

RESULTS AND DISCUSSION

The results obtained in Table (1) showed
that body weight of Sohagi ram lambs was
increased gradually (P < 0.05) with advancing in
age until the end of the experiment (13 months
of age), the average initial body weight of ram
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lambs was 23.13 kg which increased gradually
until it reached 46.63 kg at 13 months of age. In
the same line, all body measurements of ram
lambs increased gradually (P < 0.05). In the
beginning of the experiment, body length, front-
leg length, rear-leg length and chest
circumference were 47.38, 46.38, 53.25 and
66.38 cm, respectively and reached 62.63, 63.75,
68.50 and 87.38 cm, respectively at 13 months
of age. Similar results were observed by
Maksimovi¢ et al. (2016) who found that body
weight of male lambs showed a linear increase
(P < 0.05) from 3 to 13 months of age. Also, Al-

kawmani et al. (2014) reported that mean body
weight of Najdi ram lambs increased at a
constant rate, from 1st month of age and reached
a maximum value at the age of 9 months. In the
same line, EImaz et al. (2007) noticed that body
weight of male lambs showed a linear increase
(P < 0.05) post weaning from 2 to 14 months of
age. Belibasaki and Kouimtzis (2000) supported
these findings and explained that body weight is
one of the most commonly used selection
criteria as it is considered that attainment of
sexual maturity in rams is more related to body
growth than to chronological age.

Table 1. Development body weight and body measurements of sohagi ram lambs

Body measurements (cm)

Age Body weight | Body length F:grr:;-tlﬁg Rli?]rg-':ﬁg Chest circumference
5" month | 23.13%1.02 | 47.38"+1.10 | 46.38%+1.67 | 53.25'+1.56 66.38"+1.13
6" month | 25.56"+0.99 | 49.13%"+0.90 | 49.50+1.04 | 56.50°+0.91 70.75°+0.92
7" month | 29.38%+1.23 | 51.50+0.94 | 53.00°+0.68 | 60.00°+0.50 75.00°+1.02
8" month | 32.63%+1.43 | 53.25°+1.05 | 55.50%+0.53 | 63.25°+0.56 79.38°+1.44
9" month | 36.31°+1.66 | 55.38+0.75 | 57.50“+53 | 64.50°+0.98 80.00°+1.46
10" month | 40.44°+1.63 | 57.38°+0.53 | 59.75™+0.84 | 64.63"°+1.03 83.75°+1.13
11" month | 41.88*°+1.30 | 59.75™+0.82 | 60.75°+0.41 | 66.13*°+0.64 86.00°+0.59
12" month | 44.80%+1.45 | 60.63%°+0.84 | 61.38"+0.65 | 66.38%°+0.73 86.63°+0.75
13" month | 46.63°+1.35 | 62.63°+0.96 | 63.75°+0.96 | 68.50°+1.09 87.38%+0.78
P value 0.001 0.001 0.001 0.001 0.001

a,b,c,defgh

mean values with the same letter in the same column indicated significant different (P<0.05).

It is evident that there was a slight increase in
testosterone concentration during the first three
months of the experiment (5, 6 and 7 months of
age; 4.18, 4.25 and 4.31 ng/dL, respectively),
then it began to increase suddenly (P < 0.05)
during the next two months (8 and 9 months of
age; 5.28 and 5.51 ng/dL, respectively),
afterwards it decreased again during the 10"
month of age (5.03 ng/dL). Beginning of the 11"
month of age, there was a second increase (P <
0.05) in testosterone concentration (5.68 ng/dL),
and it stabilized at its highest level during the
12" and 13™ months of age (6.21 and 6.27
ng/dL, respectively) (Table 2). Similarly,
Maksimovi¢ et al. (2016) observed that the
testosterone concentration increased linearly
between the ages of 3 and 7 months, then

decreased between 9 and 11 months, before
increasing again at 13 months. Moreover, the
obtained results were confirmed in earlier study
by Ungerfeld and Gonzalez-Pensado (2008),
showing an increase in the testosterone
concentration with age. Preston et al. (2012)
reported that the production of testosterone
changed during the life of rams, with increasing
levels of hormones from birth until they reach
full sexual maturity. The results obtained in
Table (2) showed that all testicular
measurements of ram lambs increased gradually
(P < 0.05). In the beginning of the experiment,
test length, width and scrotal circumference were
9.50, 7.13 and 23.13 cm, respectively and
reached 13.50, 11.75 and 28.38 cm, respectively
at 13 months of age.
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Table 2: Development of testicular measurements and testosterone concentration of sohagi ram lambs

Age Testostero_ne Testicular measurements

concentration | Test Length Test width Scrotal circ.
5" month | 4.18°+0.10 9.50°+0.33 7.13'+0.40 23.13"+0.61
6" month | 4.25°+0.21 10.25%+0.16 | 8.25°+0.16 24.50°+0.46
7" month | 4.31°+0.03 11.00°+0.19 | 9.00°+0.19 25.88"+0.40
8" month | 5.28°+0.33 | 11.88°°+0.30 | 9.75°+0.25 | 26.38%+0.38
9" month | 5.51%+0.41 12.13°+0.40 | 10.13°+0.23 | 26.75"°+0.31
10" month | 5.03"°+0.27 12.25°+0.53 | 10.50°+0.27 | 27.25%°+0.37
11" month | 5.68*+0.36 | 12.88%°+0.44 | 11.00%+0.19 | 27.75®+0.37
12" month |  6.21°+0.35 | 13.00%+0.50 | 11.38%+0.26 | 28.13*+0.40
13" month |  6.27°+0.37 13.50°+0.38 | 11.75°+0.25 | 28.38%+0.32
P value 0.001 0.001 0.001 0.001

a,b,c,def

Maksimovi¢ et al. (2016) studied testicular
measurements of ram lambs and reported that
the scrotal circumference's lowest average
values were recorded at three months of age,
while its maximum values were recorded at
thirteen months. According to a prior study,
sheep's testicular measures increased gradually
and linearly between the ages of three and
seventeen months. (Salhab et al., 2001). In
addition, according to other accounts, the scrotal
circumference and testicular length and width
increased gradually and quickly between the
ages of three and six months. The increase in
testicular size indicated that the lambs were at a
stage of rapid sexual development. (Emsen,
2005; Ulker et al., 2005). Table 3 shows
Pearson  correlations among  testosterone
concentration and both growth performance and
testicular measurements in Sohagi ram lambs.
The concentration of testosterone and all other
measurements studied have a strong and positive

mean values with the same letter in the same column indicated significant different (P<0.05).

correlation (P 0.01). This means that with
advancing in age of Sohagi ram lambs, the
testosterone hormone concentration increases,
which is strongly related to the extent of
development in the growth and dimensions of
the body. These results were agreement with
those found by Maksimovi¢ et al. (2016) who
found a moderately positive correlation between
the testosterone level and both body weight and
scrotal circumference (r = 0.40 and 0.52,
respectively) and a highly positive correlation
between body weight and scrotal circumference
(r = 0.81). In another study by Zarkawi and
Salhab (2008), A much stronger relationship
with a correlation coefficient of up to 0.95 (P <
0.0001) was found in male lambs during the first
10 months of life. On the other hand, Salhab et
al., (2001) found that the body weight of
growing rams had a stronger correlation with
different testicular parameters than age.
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Table 3: The Correlation between testosterone concentration and other studied measurements of sohagi

ram lambs
Rear
. Testostero Bo_dy Body Front- -leg Chest Test T?St Scrota
Correlation weigh lengt leg . widt -
ne conc. lengt circ. length I circ.
t h length h h
Teztgjaecmn 1 0.676™ |0563™ | 0.520™ | 0595 | 0.616™ | 0.488™ | 0.704™ | 0.506"
Body ke *ke *k *k *ke *k *k
] 1 0.833 0.866™ | 0.790™ | 0.850 0.708™ | 0.771 0.802
weight
Body length 1 0.866~ [0.790" | 0.850" | 0.708" |0.771" | 0.802"
Front-leg 1 0.899™ | 0.869™ | 0.762™ |0.799" | 0.695™
length
Rear-leg 1 0846 | 0.733™ | 0.788" | 0.679"
length
Chest circ. 1 0.6377 [0.8927 | 0.792"
Test length 1 0.737" | 0.583™
Test width 1 0.756
Scrotal circ. 1

**_ Correlation is significant at the 0.01 level (2-tailed).

CONCLUSION

In conclusion, findings of this work
show that there is an indisputable relationship
between testosterone concentration and both
body weight and testes measurements of Sohagi
ram lambs. Therefore, measurements of body
weight and testes can be used as reliable
predictors tool in the selection of breeding rams
before lambs reach sexual maturity.

REFERENCES

Al-Kawmani, A.A., Alfuraiji, M.M., Abou-
Tarboush, F.M., Alodan, M.A., Farah, M.A.
(2014). Developmental changes in testicular
interstitium in the Najdi Ram Lambs. Saudi
Journal of Biological Sciences, 21(2):133-
137.
https://doi.org/10.1016/j.sjbs.2013.09.001

Arnold, A.M., Peralta, J.M., Thonney M.L.
(1997). Effect of testosterone on differential
muscle growth and on protein and nucleic
acid concentrations in muscles of growing
lambs. Journal of Animal Science,
75(6):1495-1503.
https://doi.org/10.2527/1997.7561495x

Belibasaki, S., Kouimtzis, S. (2000). Sexual
activity and body and testis growth in
prepubertal ram lambs of Friesland, Chios,

Karagouniki and Serres dairy sheep in Greece.
Small ruminant research, 37(1-2):109-113.
https://doi.org/10.1016/S0921-
4488(99)00131-5

Bosman, D.J. (1999). In: Scholtz, M., Bergh, L.,
Bosman, D. (Eds.), Selecting Beef Cattle for
Functional Efficiency. Beef Breeding in South
Africa, pp. 13-24.

Elaref, M.Y., Hamdon, H.A.M., Nayel, U.A,,
Salem, A.Z.M., Anele, U.Y. (2020). Influence
of dietary supplementation of yeast on milk
composition and lactation curve behavior of
Sohagi ewes, and the growth performance of
their newborn lambs. Small Ruminant
Research, 191(2-3):106176.
https://doi.org/10.1016/j.smallrumres.2020.10
6176

Elaref, M.Y., Solouma, G.M., Abdel-Latif, D.A.
(2021). Effect of pre-pubertal growth rate of
Sohagi ram lambs on some physiological
parameters and sexual behavioral patterns at
puberty. Animal Reproduction,
18(4):e20210104.
https://doi.org/10.1590/1984-3143-AR2021-
0104

Elmaz, O. Cirit, U., Demir, H. (2007).
Relationship of testicular development with
age, body weight, semen characteristics and
testosterone in Kivircik ram lambs. South



https://doi.org/10.1016/j.sjbs.2013.09.001
https://doi.org/10.2527/1997.7561495x
https://doi.org/10.1016/S0921-4488(99)00131-5
https://doi.org/10.1016/S0921-4488(99)00131-5
https://doi.org/10.1016/j.smallrumres.2020.106176
https://doi.org/10.1016/j.smallrumres.2020.106176
https://doi.org/10.1590/1984-3143-AR2021-0104
https://doi.org/10.1590/1984-3143-AR2021-0104

Journal of Sohag Agriscience (JSAS)

https://jsasj.journals.ekb.eg

African journal of animal science, 37(4):269-
274. DOI: 10.4314/sajas.v37i4.4100

El-Shahat, K.H., Khaled, N.F., El-Far, F.l.
(2014). Influence of growth hormone on
growth and onset of puberty of Rahmani ewe
lamb. Asian Pacific Journal of Reproduction,
3(3):224-230.
http://dx.doi.org/10.1016/S2305-
0500(14)60030-0

Emsen, E. (2005). Testicular development and
body weight gain from birth to 1 year of age
of Awassi and Redkaraman sheep and their
reciprocal crosses. Small Ruminant Research,
59(1):79-82.
https://doi.org/10.1016/j.smallrumres.2004.11.
012

Faith, E.A., Sabuwa, A.B.M, Owoeye, A.O.
(2019). Studies on body weight, condition and
scrotal-testicular measurements of rams in
Doma and Lafia Metropolis. EC Veterinary
Science, 4(3):157-160.

Maksimovi¢, N., Hristov, S., Stankovi¢, B.,
Petrovi¢, M. P., Meki¢, C., Ruzi¢-Musli¢, D.,
& Caro-Petrovi¢, V. (2016). Investigation of

serum testosterone level, scrotal
circumference, body mass, semen
characteristics, and their correlations in

developing MIS lambs. Turkish Journal of
Veterinary and Animal Sciences, 40(1):53-59.
DOI:10.3906/vet-1505-61

Martinez, J.M., Dominguez, B., Barrientos, M.,
Canseco, R., Ortega, E., Lamothe, C. (2012).
Biometry and testicular growth influenced
nutrition on prepubertal pelibuey lambs. J.
Anim. Feed Res.2: 314-321.

Moulla, F., El-Bouyahiaoui, R., Nazih, R,
Abdelaziz, N., Zerrouki, N., lguer-Ouada, M.
(2018). Characterization of the onset of
puberty in Tazegzawt lambs, an endangered
Algerian sheep: body weight, thoracic
perimeter, testicular growth, and seminal
parameters. Vet World, 11(7):889-894.
http://dx.doi.org/10.14202/vetworld.2018.889
-894

Preston, B.T., Stevenson, I.R., Lincoln, G.A,,
Monfort, S.L., Pilkington, J.G., Wilson, K.
(2012). Testes size, testosterone production
and reproductive behaviour in a natural
mammalian mating system. Journal of animal
ecology, 81(1):296-305.

https://doi.org/10.1111/j.1365-

2656.2011.01907.x
Salhab, S. A., Zarkawi, M., Wardeh, M. F., Al-
Masri, M. R., & Kassem, R. (2001).

Development of testicular dimensions and
size, and their relationship to age, body
weight and parental size in growing Awassi
ram lambs. Small ruminant research,
40(2):187-191. https://doi.org/10.1016/S0921-
4488(00)00224-8

Solouma, G. M., Elshnawy, M., Elnahas, A.
(2022).  Morphological and  productive
characterization of Sohagi sheep strain as a
step towards identifying it as a new breed
added to Egyptian Germplasm. Egyptian
Journal of Sheep and Goats Sciences, 17(2):1-
9. doi.10.21608/ejsgs.2022.277992

Ulker, H., Kanter, M., Gokdal, O., Aygiin, T.,
Karakus, F., Sakarya, M. E., DeAvila, D.M.,
Reeves, J. J. (2005). Testicular development,
ultrasonographic and histological appearance
of the testis in ram lambs immunized against
recombinant LHRH fusion proteins. Animal
Reproduction  Science, 86(3-4), 205-219.
https://doi.org/10.1016/j.anireprosci.2004.07.0
11

Ungerfeld, R., Gonzélez-Pensado, S. P. (2008).
Social rank affects reproductive development
in male lambs. Animal reproduction science,
109(1-4):161-171.
https://doi.org/10.1016/j.anireprosci.2007.12.0
06

Zarkawi, M., & Salhab, S. (2008). Factors
affecting serum testosterone levels in Syrian
Awassi ram lambs. Aalam Al-Zarra, 114:62.



https://doi.org/10.4314/sajas.v37i4.4100
http://dx.doi.org/10.1016/S2305-0500(14)60030-0
http://dx.doi.org/10.1016/S2305-0500(14)60030-0
https://doi.org/10.1016/j.smallrumres.2004.11.012
https://doi.org/10.1016/j.smallrumres.2004.11.012
http://dx.doi.org/10.14202/vetworld.2018.889-894
http://dx.doi.org/10.14202/vetworld.2018.889-894
https://doi.org/10.1111/j.1365-2656.2011.01907.x
https://doi.org/10.1111/j.1365-2656.2011.01907.x
https://doi.org/10.1016/S0921-4488(00)00224-8
https://doi.org/10.1016/S0921-4488(00)00224-8
https://doi.org/10.1016/j.anireprosci.2004.07.011
https://doi.org/10.1016/j.anireprosci.2004.07.011
https://doi.org/10.1016/j.anireprosci.2007.12.006
https://doi.org/10.1016/j.anireprosci.2007.12.006

