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MEDIUM-WEIGHT BBW Studler turkey toms exposed to stim-
ulatory light produced significantly (P <  01) more semen
volume, sperm concentration per mmi, number of sperm per
ejaculate and more viscous semen than the group exposed only
to nafural day length. The gradual increase in day length
resulted in larger semen volumes than the abrupt increase in
day length. A gradual increase in semen velume, sperm con-
centration per mm3, number of sperm per ejaculate and semen
viscosity was observed for every fincrease in light intensity up
to 33 lux. There was o very high significant correlation (r =.97)
between the semen viscosity and the sperm concentration per
mmg. The sperm concentration per mm3 can be accurately esti-

mated from the viscosity of semen by using the following pre-
diction equation :

Sperm conc. (10)6 per mm3 = 2.4 4 3.36 (semen viscosity),

Semen production of turkey toms is extremely important sinee most
modern turkey operations use only artificial insemination (Nes-
tor and Brown, 1971). The cffect of varying day lengths on sper-
matogenesis and semen production has been reviewed by' numerous

investigators Inchuding Amoroso and Marshall (1960) and Roman-
off (1960),

Best reproductive performance was obtained from turkey toms
when exposed to 16 hr of light (natural plus artifieial) from 1 to
13 menths of age (Pigarev et ol., 1974). Wall and Jones (1976} con-
ciuded that natural light was less desirable than controlled light
for growing Nicholas turkey toms, Semen production was signifi-
cantly lower {or toms subjeéted to natural day length from 8 to
26 weeks of age than that of toms subjected to either 6 hr daily
artificial light or to artificial day length.
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The purpose of this study was to evaluate the semen charac-
teristics of medium-weight Broad Breasted White (BBW) Studler
turkey toms under subtropical conditions. This evaluation was
carried out under different light conditions and intensities.

Material and Methods

Medium Studler BBW turkey poults, hatched Marech 1, 1978,
were used in this study. The birds were reared under similar con-
ditions. (See Stino ef al., 1981, for detailed managemeni proce-
dures).

Twenty-four 30-week-old toms were chosen at random and
exposed to 6 hr of restricted natural light for 4 weeks. There-
after, the birds were divided at random into 6 egual groups (4
toms/group) of similar body weights. The toms were then exposed
to the following light regimes :

Group 1 was exposed abruptly to 17 hr of light daily : 8 hr
of natural light plus 8 hr of artificial light of 11 lux.

Group 2 was exposed to the same light regimes as CGroup 1
but with a light intensity of 22 lux.

Group 3 was exposed to the same light regimen as in Group
1, but with a light intensity of 33 lux.

Group 4 was exposed to 8 hr of natural light, plus 2 hr
of artificial light daily. The 10-hr day length of this group was
increased 1 hr weekly for 7 weeks until the birds were exposed to
17 hr of light. This level remained constant for the remainder of
the experiment, with a light intensity of 11 lux.

Group 5 was exposeéd to the same light regimen as in Group
4, but with a light intengity of 22 lux.

Group 8, the controls, was exposed to natural day length only.
Day length ranged from 10 hr and 39 min in November to 13 hr
and 39 min in May.
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Semen test techniques

Semen was collected according to the methods of Burrows and
Marsden (1938) and modified by Parker (1946). Semen was col-
lected twice weekly starting 55 days after the light stimulation
from ecach male between 8 am. and 12 noon after feeding. Soon
after the semen was collected, the samples were examined for the
following characteristies in the following order :

1. The viscosity was graded visually. The viscosity was clas-
sified as follows : Grade 1 was given to watery semen;
Grade 2 to milky semen; Grade 3 to milky-creamy semen;
and Grade 4 to creamy semen.

2. Semen volume was measured by a tuberculine syringe gra-
duated to 0.01 ml

Semen initial pIl was obtained by comparative pH papers.

_ID_"

4. Motility rating was scored using a spermotherm adjusted
at 39", according fo an arbitrary scheme of classification
ration from 0 to 10 grades (Kamar, 1960).

Sperm concentration was measured by using a hemocyto-

3]

meter.

6. Percentage live sperm was calculated in fresh semen using
semen films stained by a buffered bromephenol blue and
nigrogine golution (Kamar, 1959).

7. Total abnormality percentage was measured according to
the method of Kamar and Badreldin (1958).

Statistical znalysis was carried oul according to Steel and

Torrie (1960). The separation of means was done according to Dun-
can (1955).

BResults and Discussion

Semen volume

The medium-weight turkey toms that were exposed to stimu-
latory light produced significantly (P < .01) more semen volume
than those exposed to natural day length (Table 1). These results
are in agreement with those of MeCartney ef al. (1961).

BEgypt, J. Anim. Prod., 21, No. 1 (1854,
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The semen volume of the toms exposed to gradual increase
in day length was larger than that of the toms exposed to an abrupt
increase in day length (Table 1), Within each treatment of gradual
or abrupt increase in day length, the higher the light intensity,
the larger the semen volume was. This agrees with the results of
Nestor and Brown (1971) with medium-weight turkey toms. How-
ever, when heavy-weight turkey toms were used, opposite results
were obtained.

Sperm concentrotion

In general, all the light-treated groups had higher sperm con-
centrations per mm®* than the group housed under natural day
iength (Table 1). Toms exposed to an abrupt increase in day length
had higher sperm eoncentrations (12.776 million/mm?) than thosc
exbosed Lo a gradual increase in day length (12.131 million/mm?)
regardless of the light intensity.

There was also a gradual increase in sperm concentration
per mm* for both the gradually and abruptly increased day length
groups for every increase in light intensity. The highest sperm
concentration was obtained from the toms exposed to an abrupt
ingreage in day length with a light intensity of 33 lux (Table 1).
Comparable results were reperted by Nestor and Rrown (1971)
for medium-weight turkey toms.

Number of sperm per ejaculate

As a function of semen volume and sperm concentration, the
number of sperm per ejaculate iz expected to be affected by light
duration and intensity. The gradually increased photoperiod re-
sulted in a higher number of sperm than the abrupt increase
(Table 1). The higher the light intensity within the abrupt or
gradual inercase in the photoperiod, the higher the number of
wperm per ejaculate (Table 1). The inerease in sperm production
cue to the increase in day length may be due to the increased out-
put of gonadotropic hormones which activate spermatogenesis
{Carscn et ol., 1955).

Semen viscosity

There was a very high correlation {r = 0.97) between the
semen viscosity and the sperm concentration per mm?® (Table 1).

Eavpt. J. Anim, Prod. 21, Neo. 1 (1931



5
o0

1i1.

REGIMENS.

EFFECYT OF LGHT

Table 1. Effect of different light treatments on semen characteristics of medium-
weight turkey toms.
Treatments ~
17 Y«. abruptly increased 17 hour gradually
day length increased day length
Traits 11 lux 22 lux 3% lux 11 lux 22 lux Control
Volume (ml)" e 52650 51®0 =ae? 1468
6

Sperm conc. (10 sperm/mm’) 12.543%P 13,0002 13.735% 11.842%" 12,4212P 7,427°
# sperm per ejaculate mAQQv uqm.wd poo.qmd i56.12 wwA,mmw phh.ﬁmd 138.0°
Viscosity 3,007 3,1280 3062 o gob 3.18%2 5, g7
Motility of fresh sperm 7.45% g8.15° 8.572 7. 785¢ 8.06°° 5. 78°%
% live sperm in fresh semen 77.9°°  80.5%° 82,7  76.9° 80.7%%  65.89
% total abnormal sperm 16.0° 10,7% 8.2° 13,8° ¥ 17.92
£ = 5

7588 7507 7.33%  7.32% 7,288 7.40

. PH

* R o) & . - o
Treatment averages within traits followed by different letters differ sisnificantly
(P ¢ .01) from each otner (Duncan, 1855),
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Thig is exbected since it 1s logical to assume that the more sperm
there are per mm®, the less plasma there will be. This leads con-
sequently to a more viscous semen, Similar observations were
previously reported by Parker et al. (1942).

Regression analyses also indicated that sperm concentration
per mm' can he a.ccurately estimated from the viscosity of the
semen. The prediction equation is : -

Sperm cone. per mm? (10%) = 2.4 + 3.36 {(semen viscosity).

Sperm. motility

‘Sperm motilities of the fresh semen obtained from light-stimu-
lated groups were higher than the group exposed to natural day
length (Table 1). There was a gradual increase in sperm motility
of fresh semen with every increase in light intensity of both
gradually and abruptly increased day length groups.

The best sperm motility wag obtained from toms exposed to
abruptly increased day length with an intensity of 33 lux. A
highly significant difference was observed between this group and
all the other treated groups (Table 1). The sperm from toms ex-
posed to natural day length was less than half as motile as any
of the other light-treated groups. This might severely affeet the
fertility of these toms,

Live sperm percentages

Live sperm percentages in the fresh semen from toms exposed
o stimulatory light were significantly (P < .01) higher than of
those exposed to natural day length (Table 1). Abruptly increased
day length had a similar effect on the average live sperm per-
centages to those exposed to a gradual increase in day length.

Fvery increage in the light intensity, in both the gradually
and abruptly increased day length groups, resulted in an increase
in live gperm percentage. The best live sperm percentage was ob-
tained from the semen of the group that received a light intensity
of 33 lux. '

Abnormal sperm percentages

Toms exposed to natural day length produced semen with
a higher total abnormal sperm percentage (17.9%) than those ex-
posed to stimulatory light (Table 1).

Egypt. J. Anim, Prod, 21, No. 1 (1981)
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The lowest abnormal sperm percentages were obtained when
the toms were exposed to an abrupt increase in day length with
the highest light intensity (33 lux).

Semen pH

The ¥ of the fresh semen ranged from 7.28 to 7.40 for sll
the groups including the contrel group. There were no significant
differences in semen pH among all the groups (Table 1).
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