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The seasonal  changes in  l ib ido and per iphera l  venous p lasma
concent ra t ions o f  tes tosterone and lu te in iz ing hormone of  the
Angora ram were invest igated.  A def in i te  breeding season f rom
March to  the end of  Ju ly  was determined.  L ib ido,  as wel l  as
the leve ls  o f  tes tosterone and lu te in iz ing hormone fo l lowed a
seasonal  pat tern wi th  a  change in  photoper iod be ing the main
st imulus for  the seasonal  sexual  var ia t ions.
S. Air.  J. Anim. Scl.  1983. 13: 131 - 133

Die se isoenale  verander inge in  ges lagsdr i f  en manl ike hor-
moonkonsent ras ies in  d ie  per i fere  b loedplasma by
Angoraramme was tydens h ierd ie  s tud ie  ondersoek.  Daar  was
gev ind dat  d ie  Angoraram 'n  se isoenale  te ler  is  met  d ie
ve rande r i ng  i n  son l i g l eng te  d ie  hoo fs t imu lus  v i r  ve rande rde
ges lagsdr i f  en manl ike hormoonkonsent ras ies.  D ie  ges lagsdr i f
van d ie  Angoraramme het  'n  p iek bere ik  vanaf  Maar t  to t  Ju l ie ,
met  daarvoor  en daarna 'n  tydperk  van re la t iewe ges lags-
onakt iw i te i t .  D ie  konsent ras ies van testosteroon en lu-
te in iserende hormoon in  d ie  per i fere  b loedplasma van d ie
Angoraram het  ook 'n  se isoenale  pat roon gevolg .
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Introduct ion

Seasonal se.xual quiescence of the Angora doe (van der
Westhuysen, 1976) in i t iated the quest ion of  whether s imi lar
activity occurs in the Angora ram. Interactions between
seasonal changes in photoperiod, environmental tempera-
ture and hypophyseal activity cause seasonal changes in male
serual  act iv i t ies (Jennings, 1976; Lincoln,  Peet & Cun-
ningham, 1977; Marais, 1968; Sanford, Pahner & Howland,
t 9 1 7 ) .

A seasonal variation in the levels of testosterone, luteini-
zing hormone, and to a lesser extent foll icle stimulating hor-
mone, in the peripheral venous plasma were detected in male
pygmy goats (Muduuli, Sanford, Palmer & Howland, 1979)
and in sheep (Falvo,  Buhl ,  Reimers,  Foxcrof t ,  Dunn &
Dzuik,  1915; Gomes & Joyce, 1915; Sanford et  a l . ,  l9 l1) .
The 'modulat ing ef fect '  of  changes in photoper iod on
hypothalamo-hypophyseal activity may be responsible for
these seasonal changes in testosterone and luteinizing hor-
mone levels in the blood plasma (Pel let ier  & Ortavant,
t97 s) .

This study was performed to determine the effect of
seasonal changes in photoperiod and temperature on sex-
ual activity and plasma testosterone and luteinizing hormone
levels in the Angora ram.

Mater ia l  and Methods

S e a s o n a l  c h a n g e s  i n  p h o t o p e r i o d  a n d  e n v i r o n m e n -
ta l  tempera ture

The daily photoperiod (h/24 h) was measured and converted
to a monthly average. The average dai ly temperature ("C)
was calculated by means of the formula,

average daily temperature ("C) :

maximum temperature t minimum temperature,

and converted to a monthly auerag..

S e x u a l  a c t i v i t y  ( l i b i d o )

Twelve Angora rams were tested weekly for l ibido for one
year by recording their sexual interest and mating urge when
introduced to a sexually active Angora doe. Libioo was
determined using the following index:

the doe is mounted and mating and ejaculation occur
the doe is mounted but ejaculation does not take place

5 :
3 :
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1: the ram shows only slight interest
0: the ram ignores the doe

The average monthly l ibido index of the
thus calculated.

in the doe

Angora rams was

Seasona l  hormona l  var ia t ion

During the breeding season peripheral venous plasma was
taken weekly and thereafter every two weeks at a pre-

determined time of day (11h 00). The blood plasma was
separated, frozen and stored at -12"C. The following
assays were carried out:

Testosterone

Total venous plasma testosterone concentration was deter-
mined by radio-immuno-assay with a testosteronedihydro-
testosterone RIA kit (TRK 600, Radiochemical centre,
A m e r s h a m ,  E n g l a n d ) .  A  5 a  d i h y d r o  ( 1 , 2 , 4 , 5 , 6 , 7  - 3 H )

testosterone isotope with a total radio-activity of 4 ,rCi was
used. The antiserum was specific for both testosterone and
dihydrotestosterone and the radio-activity was measured
with a Beckman (LS-3l5OT) l iquid scint i l lat ion counter.

Luteinizing hormone

Luteinizing hormone (LH) concentration was determined
by the method of  Dierkse (1978).  Ant i -LH-ant iserum and
anti-rabbit-gamma-globulin (ARGG) were produced locally.

Results
Table I and Figure I summarize the average monthly en-
vironmental temperatures and photoperiods. The seasonal

T a b l e  l  S e a s o n a l  c h a n g e s  i n  e n v i r o n m e n t a l
temperature and photoper iod
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Figure I Variation in environmental (air) temperature and photoperiod

The average monthly libido index of the Angora rams
is shown in Table 2 and Figure 2. The Angora ram was
found to be sexually inactive during January, followed by
a steep increase in sexual activity which reached a maximum
of 4,8 in April. Sexual activity decreased from June to
September reaching a period of sexual quiescence from
September to December. Libido of the rams was significant-
ly higher (P<0,05) from March to June than in other
months of the year. The seasonal variation of the plasma tes-
tosterone concentrations of the Angora ram is shown in
Figure 3. During the first week of February the testosterone
concentration was 5,13 ng/ml and thereafter a sharp in-
crease was measured. A peak concentration of 10,9 nglml
was determined at the beginning of March, denoting the
onset of the active breeding season of the Angora ram. Fluc-
tuations in the testosterone concentration occurred between
the beginning of March and April and were followed by
a decrease to a minimum level of 0,3 ng/ml at the end of
August. This relatively low level of testosterone concentra-
tion was maintained unti l November whereafter a gradual
increase occurred up to 7,34 ng/ml during February the next
year.

T I M E

Figure 2 The effect of season
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on the libido of the Ansora rams.
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changes in environmental temperature and photoperiod cor-
relate significantly (P<0,05). A maximum environmental
temperature of + 20,9"C occurred during the months of
January to March, thereafter decreasing to a minimum
value of 13,2"C in June. It then increased gradually unti l
September and then drastically to reach 2l,loc in
December.

Daily photoperiod followed a seasonal pattern, related
to environmental temperature, with the longest days from
December to March 1+ l0 hours sunlight) and the shortest
days in June (5 hours sunlight).



Values wi th the same superscr ipt  do no di f fer  s igni f icant ly  (P<0,05)

The seasonal changes in luteinizing hormone concentra-
tion are shown in Figure 3. The luteinizing hormone con-
centration was approximately 2',7 ng/ml ciuring February
and increased to a level af 5,24 ng/ml at the end of April.
A peak of 7,58 ng/ml was reached at the beginning of June
and a relatively high level of luteinizing hormone was main-
tained unti l October, whereafter the level decreased to a
minimum of 2,27 ng/ml in December. By February, the
following year, the luteinizing hormone concentration had
increased to 3,84 ng/ml.

S . A f r .  J .  A n i m .  S c i .  1 9 8 3 ,  l 3 ( 2 )

Table 2 Seasonal  changes in  l ib ido of  the Angora
ram

Month
Libido
index  S .D .  n

1 3 3

respectively. A significant (P<0,05) correlation between
photoperiod and environmental temperature was found.

Relating this to similar characteristics in sheep breeds
(Jennings, 1976; Lincoln et ql., 1977 and Sanford et al.,
1977), a negative relationship between photoperiod and male
sexual activity rvas found in the Angora ram. The Angora
ram thus has a definite breeding season, from March to the
end of July, with a period of sexual quiescence from August
to the beginning of February.

Corresponding with the findings of Muduuli et al. (1979)
in pygmy goat rams, plasma testosterone and luteinizing
hormone concentrations of the Angora ram also showed
a seasonal pattern. A maximum testosterone concentration
of  15 ,86  ng lml  in  Apr i l  and  a  min imum of  1 ,17  ng lml  in
September were recorded. The luteinizing hormone concen-
trat ion y ie lded a maximum of 8,18 nglml in May and a
minimum of 1,86 and 1,15 nglml in February and
December respectively. Although both the testosterone and
luteinizing hormone concentrations varied seasonally, l i t-
t le or no relationship was found between them.
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l ' igure 3 Monthly var iat ions in venous plasma testosterone and lute in i -

zing hormone concentrations of the Angora ram.

Discussion
A maximum average photoperiod of 10,8 h/24 h and a
minimum of 5,0 h/24 h were found in December and June
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