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EDITORIAL

d is happy to announce the releas

e of Volume 7 of our Fepitg
ith several changes as enumerated below:

The Editorial Boar ¢ Journaj,

This volume comes W

First, the Editorial Board was reconstituted in 201§ by the 1-30ard of tlTe School of
Agl'i;tulture and Agricultural Technol?gy, A .upon nauguration, the Editorja) Board
was re-organised and cach member given specific task t? per.form towards successfy]
publication of the Joumnal. It is on record that .Volume 7 1s being released in about gix
months since the Editorial Board was re-constituted because of the commitment of the
members and the enhanced publicity machinery adoptgd by the new Board.

1.

ii. Second, the Journal's website (www jaatfutminna.org) is now functional with the
review process being semi-automatic. This has ensured that professionalism and high
level of publishing ethics are maintained. It is envisaged that in the near future, the
review process will be so seamless, efficient and transparent that will make the quality
of the journal be comparable to any first class journal around the world. We are also
hopeful that with Volume 8, authors and subscribers will be able to download papers
directly from the website.

iii.  Third, the finishing of the printed work has improved with clear margins and high

quality printing that will meet the increasing needs of the global academic community
for easy access.

Ljet me express our profound appreciation to our numerous reviews for sparing their valuable
o and scarce resources to review papers for this Volume in a timely manner in spite of
their tight schedules. We appeal that they will oblige us this same privilege whenever we

?T%Ch lhﬂn for the same favour. It is our plan to have the names of reviewers for each
olume printed 5o as to give wider publicity to their expertise. '

We are very thankful for the gy
it to reconstitute the Edito
approving the reconstitution
€Xpress our profound a

pport of the Dean of the School, Prof, R. J. Kolo, who thought
rial Board for higher efficiency, the Board of the School for
: a!'nd the elders of the School for their fatherly roles. We 2lso
dedication, We gre al:fr:c:atjop 1'0 our Editorial advisers for their sense of commitmefnt .a"‘II
Officers in providing th Ppncna?wc of l'hC role the Vice Chancellor and other an:lpa] .
Publishing, ¢ enabling environment in the University for quality Joum?

Editor-in-Chief

Prof, ]05 N Nmadu
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: 1E POTENTIAL
[NmimNCEOFSTORAGELENGTHANDDumechMPOQruydoNT"FP
VIABILITY OF CHILLED TURKEY SEME!

“Alemede, 1.C., Mohammed, B.A., ljaiya, A.T., Banjo, A.A. and lbrnhlm.Gx\sfl..;w -
*Department of Animal Production, Federul University of Technology, P.M.B. 65, Min
c-mail:itee_buby2k6@yahoo.com
ABSTRACT =t d

The mm_,'lle'fc (h_’pmdrnc(’ in commercial mrkey prm."t.'cn'n.n_ on the use ”_j.,'ar”j"-“(-‘! ““'cff;'fl!a,.’,,,(:;;s-h((-f,::[,i,r;efl’:,;:Lf
for an ideal diluent thar can preserve trkey semen for a long period q{ line. : 1is s e Tam 1100
perfarmance of Jour different diluents in preserving turkey semen for a period of 72 hours ul S e 10
trkey stags averaging 15 kg body weight, 48 weeks of age, provided water ad libitnum and b‘rcedcr.\‘ mu'or;‘ of ,

S CP with 2800 kcaltky metabolizable energy and housed in individual pens were used for the study. wr‘z'c.}z
which was collected weekly, pooled, dispensed into four different diluents, Iabeﬂled A, B, C and D, \u ”é
spermatozoa concentration of 2 x 10° m/ml was subjected 10 semen viability analysis at 0 hour, 24 'hrm'r.\. 4 .
hours and 72 houry, respectively. Ineach instance viability was determined through the determination of
spermatozoa Forward progressive movement (FPM), occurrence of morphological defects fum'f dead cells, Data
wav generared over a period of 12 weeks, Forward progressive movement in all the diluents decreased
significantly (P2 0.05) from 0 hours 10 72 hours while the occurrence of morphological defects and t{ead‘ celly
increased significantly (P 2 0.05) throughout the storage period. The best performance was observed in diluent
D with a percentage Forward progressive movement of 65 %, percentage Abnormal Spermatozoa (AS) of 4 %
and percentage Dead Spermarozoa (DS) 0f 12 % at the end of the storage period. The least performance wey
that of the diluent € wirh pereentage forward progressive movement of 55 %. Percentage abnormal

spermotozoa of 5 G and percentage dead spermatozoa of 20 Jo. For optimum viability, it is recommended the
semen dibuted in all the dituems be utilized within 24 houtrs,

Key words: Storage, Diluent, Scemen, Turkey

M
INTRODUCTION

Fhe need 1o improve the current production of
animal based protein is becoming imperative as
comimunitl clushes between the truditional suppliers
of beef (the Fuluni herdsmen) and arable farmers
mtensifies in Nigeria (Weekly Trust, 2014a). The
implications are not farfetched, gattle production is
becoming impossible in areas where it existed
before, while areas that are favourable ure cither
not sccessible o the outside markets or products
cannot be moved since cattle routes are being
blocked. This situation restricts supplies o the

considers turkey production as being among these
viable options.

The demand for turkey meat is enormous, it is used
for festive occasions; especially the *“*Christian
thanksgiving" and  government policy on
importation further ensures a market without
international competition (NCS, 2013). In order to
lully utilize these opportunities, local producers
will have 1o increase production, which may come
in two forms; Increase the current production of the
local wrkey, which has a slow growth rate and an
eventual low  matured weight or introduce the
foreign heavy breasted breed (hat is Tust growing
and has a high mature weight,

southem markets. Another critical fuctor militating
seainst cattle production and distribution within
Narthern Nigeria is terrorism (a delibermte act of
violence against civilians  aimed  al 2aining
patitical, social, military or religious objectives and The sccond option proffers a {
creating a climate of fear among the targeted achievable within a short period. This option comes
geographical region). As lives and cattle are being with its own problems, (he challenge of (he
wasted, production is on the decrease and alongside neeessary use ol Artificial Inseminatjon (Al to aid
these current realities, human population is on the reproduction. The heuvy breasted Wrkey stag s
Increase consequently, an cra where livestock incapable of mating (mounling) hecause of jig
production will he restricted almosl cnlirely 1o heavy weight (Donoghue and Wishart, 2000). The
poultry, pigs, rabbits, small ruminants und any major problem of artificial insemination in lurkey
other livestock but not caule is heing approached. production is the fact that turkey semen do not
Worthy of note is the additional problem of cattle store for long period of time (Donoghue ang
rustling involving the brutal extermination of lives Wishart, 2000; Long and Bakst, 2008) and
which also fimits production in catde producing cryopreservation techniques have not provided
dreas of the north and north central (Weekly Trust, acceptable levels of semen performance, neither do
2014b). As we face these realities and the search short time liquid Storage lasting for more than 24
for a solution continues, animal producers must hours (Slaning et al, 2012).
look inwards o existing livestock. This study

aster solution that is

24
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According to Donoghue and Wishart (2000), this
may be as a result of the morphology of the avian
spermatozoa where the head is cylindrical and not
much wider than - the tail in  diameter
(approximately 0.5pm) hence less cyloplasmic
volume resulting in  lesser ability to move
cryoprotectants into the sperm head, compared to
bull, ram or boar spermatozoa. Furthermore, the
avian sperm lail is quite long, about eight times the
length of the head (90 -100um). Semen diluents
generally use for semen preservation and increasing
of semen volume are of different types, and do
exert their influences on semen quality (Kotlowska
er al., 2007). They vary from those that the farmer
can easily constitute, those readily available in the
country in commercial quantities, to those that
require importation,

Hocking (2009) asserts  that  the core or
fundamental principle used in the preservation of
chicken or turkey semen is the use of diluents that
are produced based on the ionic environment of the
male reproductive tract. This may not bhe that
fuvourable 1o spermatozoa as its journey to initiate
tertilization is  curried  out in the female
reproductive  wract,  Thus,  mimicking  the
environment for storage of spermatozoa within the
hen would profoundly alter current sysiems for
storing semen for extended periods of time in-vitro
as observed by Donoghue and Wishart (2000),

Althouzh most extenders provide the necessary
reguirements  for both energy metabolism  and
buffering cupacity (Hocking, 2009), the type of
diluent used in storing semen will most certainly
affeet s kecping quality, Hence, to case the
armers phight will be o detect the most suitable
diluent that can maintain the semen quality for
corme ume Gapproximately 72 howrs). This will
reduce the frequency of handling stags for semen
colleetion und male it possible o vse the semen [ar
from the collection site,

Btense labour due 1o frequent handling of stags for
semen collection, limitation of the use of xumu:‘n lar
from collection sites and inahility o wilize semen
outsde the optimum reproductive period of (he
male, wre the consequences of the incapability of
urkey semen (o store for long period of fime.
However, the need 1o introduce a fast growing and
h‘ca'.'}' werght wrkey and e quest for u suitable
diluent, among the readily availuble ones, in order
to narrow the pap bewween supply and demand of
antmal protein will reduce intense lahour ussociated
with  frequent handling  of  stags  for semen
collection and enhance maximum wilization of the
.rtprud.ucn\.fr age of the stag. Therefore, this study
15 designed (o identify the most suitable diluent
among four different dilucnts, capuble of sustaining

25

optimum lurkey semen quality within 4 storgee
. n &
period of 72 hours at 5°C.

MATERIALS AND METHOD

The research was carried out in the Livestock
Investigation Division of the National Veterinary
Research Institute, Vom, Plateau State. Vom,
Plateau State is located in North Central Nigeria
and lies between latitude 9°44’N and 9°74'E and
longitude 8°49'N and 8°80'E with an altitude of
1,222 meters above sca level. It has a temperature
range of between 18 and 22°C with mcan annual
rainfall  ranging from 135cm o l46cm
(http://www.distanceto.com/coordinates/ng/vom-
latitude-longitude/history/46294.html),

Ten (10) Turkey stags aged 48 wecks with mean
body wcight of 15 kg were used for this study.
They were provided with breeders diet of 10 % CP
and 2800 Kcal/kg metabolizable energy, All
necessary  medications  were  administered
throughout the period of study and water was given
ad libitum.

Semen was collected using the ahdominal massage
method as described by Donoghue and Wishart
(2000) and Yahuaya er af. (2013). On collection. the
semen was pooled and dispensed into four different
containers containing four different diluents
marked A, B, C and D. Concentration of
spermatozoa in each diluent was adjusted to 2 x 10’
m/ml (Dumpula er «f. 2006). Diluent composition
are shown in Tables | to 4 below. The resulting
dilutions muaintained at 5°C were subjected 0
semen analysis at the lollowing intervals; 0 hour,
24 hours, 48 hours and 72 hours. This weekly
procedure was repeated over a period of 12 weeks.
and in each instance spermatozoa characteristics
studied were progressive motility, percentage live
spermatozoa and percentage abnormal spermatozod
(Dumpala et al., 2006 and NVRI, 2012).

Spermatozoa concentration was determined usine
the haemocytometer while live and abnormal cells

were determined using a mixture of stains 8

described by Yahaya er al. (2013)

RESULTS AND DISCUSSION o
W

The results are presented and discussed in
parts. The first part highlights the reaction ofscmelj
in cach of the diluents (A, B, C and D). while ”:%
sccond part compares these reactions. Thus Tables
5 1o 8 depicts the first part and Tables 9 t0 1, 'h‘:'
second part, In cach instance semen Q”ﬂ!lt)
assessments were based on forward P"Oi—"re"s“i
movement  of  spermatozod,  oceurrenee h(EJr
morphological defects of sperm cells and ! ‘7'»,
death as storage time increases from O hours o
hours at a constant temperature of 5°C.

L
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Table 1: Composition of Diluent A

Composition %
NaHPO4.12H20 8.54
Tris 50.90
(hydroxymethyl)
aminomethane

Fructose 17.76
Citrate 1.35
NaGH 19.93

Mg acelate 1.33

Table 2: Composition of Diluent B

Composition %
Glucose 18.24
Na glulamate 30.29
K citrate 1.59
NaHPO4 25.23
Na2H2PO4 6.39
Inositol 18.27

Table 3: Composition of Diluent C

Composition %
Fructose 14.47
Citrate 1.10
Na acetate 24.19
Nu glutamate 24.19
Mecl2 6H-0 0.94
K-HPO..3H.0 32.39
KH.PO. 2.72
Tab>le ¢ Composition of Diluent D
Composition 6
Nz glutamate 13.18
Hiucose 16.84
K- citrate 1.96
BES 40.70
Ng zcetate 5.72
Mg aceune 4H,0 |.52
NaOH 17.00
Ne.PO, 3.00
Streptomycin 0.08

BES- amino

N N-bis(2-hydrozyethyl)-2

efane acid

Forward progressive movement in all the diluents
(A, B, C and D), as shown in Tables 5,6, 7 and 8
respectively, does noi only decreased steadily but
significantly (P<0.05). These significunt dcc_rgu_sux
are a purirayal of the sperm cell losl of (cmhz!pg
ability as storage length increvscs. ']‘h'us ‘th
regards to lorward progressive movement, it will be
best 1o utilize the semen at O hour, l'nllnwcq by 24
hours, 48 heurs and finally 72 hours }*-jlllh the
exception of diluent I which showed no difference
between O hours and 24 hours. The decreuse in
lorward progressive movement with storuge Jength
which can be attributed to energy depletion umong
other factors cojncides with the findings ol

26
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Donoghue and Wishart (2000), laffulduno ¢ al.
(2005) und Dumpalu ¢t af. (2006).

Morphological defects in all the diluents as shown
in Tables 5 to 8, increased significantly (P<0.05)
with increuses in storage lenght. Diluents A and D
beur no differences with both their initial values on
dilution (0 hour) and ufter 24 hours. The same
applies to diluent B bul diluent C on the other hand,
had a significunt (P<0.05) increases in the
percentage of abnormal spermatozoa from O hour
to 24 hours. At the end of the sloruge period,
significant  (P<0.05) differences exist between 0
hour and 72 hours in all diluents. The implications,
with regards to percentages abnormal spermatozoa,
is that, optimum semen guality is best achieved
when the semen is utilized within 24 hours for
diluents A.B and D while for diluent C the period
lies between O hour and 24 hours. Increases in
morphological defects during  dilution and/or
storage auributed to  fluctuations in  osmolic
pressure huve been reported by Donoghue and
Wishart (2000) and lattaldano et af.(2005).

Spermatozoa mortality increases significantly
(P<0.05) with increase in storage length in all the
diluents (Table 5 to 8). Diluents C and D
maintained constant values between 0 hour and 24
hours which are 6 % and 9 %, respeclively.
Dilucnts A und B show u significunt increcase from
0 hourto 24 hours of 6 S0 t0 9 %6 und 8 Y6 1o |11 %
respectively. Thus, once more, optimum fertilizing
ubility of semen with regards to percentage dead
spermatozoa is best achieved within 24 hours for
diluents C and D and before 24 hours for diluents A
und B. similar findings indicating increase in
spermatozoa death during liquid storage as storage
lenght increase have been reported by Donogue and
Wishart (2000) und Dumpala er al.(20016),

Before proceeding to the sccond part of this
discussion where the performance of the diluents
are compared with the view of identifying the most
suitable for maintaining semen viability within the
storage period of 72 hours at 5°C, it is pertinent to
note thut all the diluents maintain potential semen
quality necessary for achieving acceptable level of
feruilization.  They have maintained  forward
progressive  movement ol  spermatozon ut/and
above 50 %, nbnormal spermatozou less than 20 %
and dead spermutozoa not greater than 20 %. These
according o Sarah (2002), Malecki and Martin
(2002), Zahraddeen ef al. (2005) and Yahaya et al.
(2013), are ol it takes for ucceptuble level of
fertility.

The highest value for spermatozon [forward
progresslve movement after the storuge period of
72 hours at 5'C, was achieved in diluent D (65 %.-
Tuble 9), followed by diluent B (60 %), then
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diluent C (55 %) and finally diluent A (50 %). The
least value of abnormal spermatozoa  within the
study period, occurred in diluents D and B (4 %
cach) followed by diluents A and C (5 % cach-
Table 10). The least value of dead spermatozoa
occurred in diluent B (11 %- Table 11) followed by
diluents A and D (12 %) and linally diluent C (20
%).

In adherence to the criteria outlined earlier of
acceptable levels of potential semen quality which
are forward progressive movement being 50 % und
above; Abnormal spermatozoa not more than 20 %
and dead spermatozou also, not more than 20 %,
diluent D is ranked the highest and thus the most
suiluble for maintaining semen viability within the
storuge period of 72 hours at 5'C; followed by
diluent B, then diluent A and finally diluent C,

The precise reason(s) for the performance of
diluent D above the other diluents is (are) subject
for further studies but it would not be out of place
to acknowledge the fact that it is the only diluent
that cantains an antibiotic = streptomycin. Thus
microbial activities must have been inhibited
(Donoghue and Wishart, 2000: laffaldano e al,
2005; Dumpala et al. 2006).

Tauble 5: Effects of Diluent A on Semen viability
within the storage period of 72hours at 5°C

Times (hours)

0 24 48 72 SEM

Semen
Characteristics
(%)

Forward
Progressive
Movement
Abnormal 1°
Spermatozoa

Dead 6* 9
Spermatozoa

go* 75" 60° 50" 0.633

1“0 2% 5 0548

-

10" 12° 0.145

WEL T Means with different superscripls are
significant ut 0.05 level

Table 7: Effects of Diluent C on Semen
viability within the storage period of 72hours
al 5"C

Times (hours)

0 24 48 72 SEM
Semen
Characleristics
(%)
FPM g5* 75" 60° 55° 0.837
AS 2 3" 5 5 0447
DS 10 10° 16° 20° 0.592

wBed Means with different superscripts are
significant at 0.05 level

Table 8 Effects of Diluent D on semen
viability within the storage period of 72hours
at 5°C

Times (hours)

0 24 48 72 SEM
Semen
Characteristics
(%)
FPM 80" 80* 70" 65° 0.592
AS o 4 40 0227
DS 65 65 11" 12° 0447
e,

: Mecans with different superscripts are
significant ut 0.05 level

Table 9; Comparison of forward progressive
movement of spermatozoa(%) as affected by
diluents A, B, Cand D

Forward Progressive Movement (%)
Times (hours)

0 24 48 72

Diluents

A go* 75 60" 50°

B 85" 80" 70 60"

C 85 75" 60" 55°

D go" 80 70" 65°

ShEM 0671 0633 0806 0707

© Means with different superscripts are
significant at 0,03 level

Table 10:  Comparison of  Abnormal
Spermatozoa as generated by diluents A, B, C

Table 6: Effects of Diluent B on semen viubility and D
within the storage period of 72 hours at 5°C T spcrmW
Times (hours) . Sl
0 24 48 72 SEM g‘mcf‘ owsk
Semen Diluents
Characleristics A D e 59 5
(%) : : J B o 2b 3\' 41’
F’'M gs 80" 70° 60" 0.742 C 50 3 e 5
u D R 4" 4
A 2 ¢ ¥ 48 030 SEM 0,025 0450 0387 0317
B8 S Y Sl | SRl P4 Means with different superscripts are

T, Meuns with different superseripts ure
significont at 0,05 level

significant ut 0.05 level

27
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Table 11: Comparison of the occurrence of dead

spermatozoa occasioned by diluents A, B, Cand D

Dead spermatozoa (%)
Times (hours)

0 24 48 72
Diluents

A 6 g 10¢ 2
B 8 i1® 11® e
e 10° 10° 16 20°
D 6" 6" 10 oy
SEM 0.592 0387 0.500 0.387
[RIXTN

: Means with different superscripts are
significant at 0.05 level

CONCLUSION AND RECOMMENDATION
The study has shown the possibility of holding
turkey semen for up o 72 hours at 5°C. This
possibility may open frontiers for marketing turkey
semen nationwide and providing the opportunity
for the optimum utilization of scarce technical
expertise in the field of poulry artificial
insemination. It has also been shown that the
potential viability of the stored semen is within
acceptable limits but the study did not evaluate the
actual viability cf the semen which can only be
determined after insemination in the hen. Thus, it is
concluded, based on the findings of this study, that,
as far as turkey semen potential viability is
concerned, turkey semen can be stored for as long
as 72 hours. However, it is recommended that
<emen stored in all the diluents be utilized within
24 hours if preserved at 5°C, but caution their use
after 72 hours because it is only the potential
vizhility of the semen that was studied and not the
actual viability. Thus the study of the actual
viahility is also recommended.
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