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SCHEDULE FOR THE SCIENTIFIC SESSIONS

Scientific Sessions slated for Monday, 10/09/2018: Venue: M.M Event Centre

Session Specialization Manuscript code | Chairperson Rapporteurs
I Animal breeding, ASAN-NIAS- Prof. S. O. Oseni Dr. Sola-Ojo, F. E.
Genetics/Biotechnology JAM-ABO001-19 Dr. Adesina
I Mongastric Animal Nutrition and | ASAN-NIAS- Prof. D. F. Apata Mr Akanbi
Production 1 JAM-MNOO01 to Mrs. K. Aliyu
015
i Mongastric Animal Nutrition and | ASAN-NIAS- Prof. Odunsi Dr Y. Alabi
Production 11 JAM-MNO16 to
030
AV Mongastric Animal Nutrition and | ASAN-NIAS- Prof. Dafwang, I. I. Dr. Ogunleye
Production 111 JAM-MNO031 to
045
\Y Ruminant Animal Nutritionand | ASAN-NIAS- Prof. Adeloye, A. A. Dr. Ogunbosoye
Production JAM-RNOO1 to
015
VI Micro-livestock Production ASAN-NIAS- Prof. A. O. Dr. K. D. Adeyemi
JAM-ML001-014 | Olorunsanya Dr. Ojo (KWASU)
VII Animal Physiology and ASAN-NIAS- Prof. G.1. Erakpotobor | Dr. K.M. Okukpe
Reproductive Health/ Animal JAM-PR001-012
Welfare ASAN-NIAS-
JAM-HW001-006
VI Animal Product and Processing ASAN-NIAS- Dr. lyanda Dr. Chimezie, V. O.
Technology/ Livestock JAM-PT001-010
Economics and Extension ASAN-NIAS-

JAM-EEQ01-007
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Scientific Sessions slated for Wednesday, 12/09/2018: Venue: M.M Event Centre

Reproductive Health

JAM-PR013-029

Session Specialization Manuscript code | Chairperson Rapporteurs
I Animal breeding, ASAN-NIAS- Prof. E. A. Salako Dr. Yusuff, A.T.
Genetics/Biotechnology Il JAM-ABO020 to Mr. DeCampos, J
039
I Mongastric Animal Nutrition and | ASAN-NIAS- Prof. S. A. Bolu Mr. Fatai Ismail A.
Production 1 JAM-MNO046 to
060
Il Mongastric Animal Nutrition and | ASAN-NIAS- Prof. Oyawoye Dr. J. Olawoye
Production 11 JAM-MNO61 to (Landmark)
079
vV Ruminant Animal Nutritionand | ASAN-NIAS- Prof. O. J. Babayemi | Dr. A.H. Badmos
Production JAM-RNO016 to
029
\ Animal Physiology and ASAN-NIAS- Prof. G.l. Erakpotobor | Dr. 1.O. Alli
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DETAILS OF MANUSCRIPTS FOR PRESENTATION AT THE 7™ ASAN-NIAS JAM, 1L ORIN 2018

CODE TITLE OF PAPER | NAMES OF AUTHOR(S) | ADDRESS
ANIMAL BREEDING AND BIOTECHNOLOGY
ASAN- Nutrition as it affects reproduction in | Achi, N.P., Achi., J.N., National Animal Production Research
NIAS-JAM- | dairy cows —a review Alphonsus, C Institute/Ahmadu Bello University,
AB001 Shika-Zaria
ASAN- Early growth characteristics of Amao, S.R Department of Agricultural Education
NIAS-JAM- | chicken progenies derived from (Animal Sci. Division; Animal
AB002 different chickens sires on fulani Breeding & Genetics Unit), School of
ecotype dams in southern guinea Vocational and Technical Education,
savanna environment of nigeria P.M.B.1010, Emmanuel Alayande
College of Education. Oyo. Oyo State.
Nigeria
ASAN- Effect of breed and sex on carcass Chana, I.M., Kabir, M., Department of Animal Science,
NIAS-JAM- | characteristics of turkeys (Meleagris Orunmuyi. O., Musa A. A. Faculty of Agriculture,
AB003 gallopavo). Federal University, Gashua
ASAN- Identification of kappa-casein Morenikeji, O.B., Oghate, Department of Animal Production and
NIAS-JAM- | genotype in two indigenous Nigerian | E.B., Adetunbi, A.J., Health, Federal University of
AB004 cattle Ogunshola, O.J., Chineke, Technology, Akure, Nigeria
C.A.
ASAN- Relationship among some intrinsic Yusuff A. T., Badmos, A. A., | Department of Animal Production,
NIAS-JAM- | milk related traits in extensively- Alli, O. I, Fayeye, T.R University of llorin
ABO005 managed West African dwarf does
ASAN- Phenotypic characterization of Popoola M.A., Olaniyi T.A. Federal College of Animal Health and
NIAS-JAM- | cephalic traits of West African dwarf | Bello S.M., Raji A.M., Production Technology, P.M.B 5029,
ABO006 goat population in Nigeria Adedeji O.Y., Adekunle O.F. | Moor Plantation, Ibadan
Department of Animal Science,
University of Ibadan
ASAN- Relationship between body weight and | Abbaya, H.Y., Gadzama, G., | Department of Animal Production,
NIAS-JAM- | linear body measurement in two Dauda, A., Millam J. J., John, | Adamawa State University, Mubi,
ABO07 broiler strains P.A P.M.B. 025, Mubi, Nigeria

10
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8 ASAN- Phenotypic variation among three Ayorinde, K.L., Sola-Ojo, F. | Department of Animal Production of
NIAS-JAM- | broiler strains in the Nigerian guinea E., Abubakar, I. A. The University of llorin, P.M.B. 1515,
AB008 savannah llorin, Nigeria

9 ASAN- Associations between polymorphisms | Umego, C.M., Kabir, M. National Animal Production Research
NIAS-JAM- | of the Yankasa sheep  IGF-1 gene Adeyinka, I.A Alao, R.O., Institute/Ahmadu Bello University,
AB009 and growth traits Mallam, 1., Ibrahim, O.A., Shika-Zaria

Jinadu, L.A.

10 | ASAN- Effect of haemoglobin polymorphism | Ajibola, H.O., Popoola, M.A., | Federal College of Animal Health and
NIAS-JAM- | on adaptive traits in White Fulani Awulu, S.J. Production Technology Moor
ABO010 COWs Plantation Ibadan.

11 | ASAN- Effect of season on some reproductive | Abubakar, M., Kabir, M., Department of Animal Science,
NIAS-JAM- | hormones and egg production intwo | Adeyinka, I. A., Abdullahi, J., | Ahmadu Bello University, Zaria,
ABO011 strains of guinea fowls (Numida Abbaya, H. Y. P.M.B. 1045 Zaria, Nigeria

meleagris) National Animal Research Institute
(Napri)

12 | ASAN- Phenotypic correlation of body weight | Mallam, 1., Nwagu, B.I., Department of Animal Science,
NIAS-JAM- | and linear body measurement of Kabir, M., Achi, N.P., Achi, | Ahmadu Bello University, Zaria.
AB012 crosses between Dutch x Dutch and J.N

New Zealand White x Chinchilla
rabbits (Oryctolagus cuniculus)

13 | ASAN- Effect of genotype on semen quality | Oguntunji, A.O., Oladejo, Department of Animal Science
NIAS-JAM- | parameters of drakes O.A,, Oriye, L.O., Egunjobi, | Fisheries Management,

ABO013 I.M. Bowen University, P.M.B. 284, lwo,
Osun State, Nigeria.

14 | ASAN- Polymorphism in insulin-like growth | Shobanke, I. A., Akinyemi, Department of Animal Health
NIAS-JAM- | factor 2 gene and its association with | M.O., Osaiyuwu, O. H, Production, Oyo State College of
ABO014 body weight of Nigerian indigenous Fijabi, O.E., Oyewola, K.A., | Agriculture and Technology, Igboora,

Turkeys Nwokorie, G.I Oyo State.

15 | ASAN- Correlation between live body weight | Dunya A. M., Alade N. K.,

NIAS-JAM- | and linear body measurements of Raji A.O., Jibrin A., Lawal Department of Animal Science,
ABO015 chickens found in Borno state, Nigeria | M. U., A,, Chana |. M., Federal University, Gashua.

11
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Makinde O. J., Maidala A.,
Lawan A.

16 | ASAN- Phenotypic correlations and body Halilu, A., Oko, O. 0. K., Department of Animal Science,
NIAS-JAM- | weights prediction of laying birds fed | Ukim, C. I, Henry, A. J. University of Calabar, Calabar,
AB016 maize and acha-based diets Nigeria

17 | ASAN- Preliminary Investigation Of Gut Otobo, E.; Okpeku M. And Poultry Nutrition and Animal
NIAS-JAM- | Bacteria Found In lleum Digester Ofongo — Abule, R.T.S. Biotechnology Unit, Department of
AB017 Samples of broilers Using 16s RNA Animal Science; Niger Delta

Sequence University, Wilberforce Island P.M.B
017 Yenagoa, Bayelsa State —Nigeria

18 | ASAN- Breed and egg weight influence on Agaviezor, B.O., Ajayi, F.O., | Animal Science Department,
NIAS-JAM- | hatchability and fertility in Sasso, Okonkwo, J. C., Briggs, O. University of Port Harcourt, Port
ABO018 Shika brown chicken and their crosses | O., Chiorlu, O. J., Opara, N. | Harcourt, Nigeria

E., Ebede, U.P.,

19 | ASAN- Evaluation of the sixth generation of Agbo, M. C., Ndofor, H. M., | Department Of Animal Science,
NIAS-JAM- | Nigerian heavy-local chicken for Foleng, Ohagenyi, I. J., Udeh, | University Of Nigeria, Nsukka, Enugu
ABO019 productive traits in the derived F. U., Nwosu, C.C., State

savannah

20 | ASAN- Phenotypic correlations and body Halilu, A., Oko, O. O. K., Department of Animal Science,
NIAS-JAM- | weights prediction of laying birds fed | Henry, A. J. Ukim, C. I. University of Calabar, Calabar,
AB020 maize and acha-based diets Nigeria.

21 | ASAN- Traditional and medicinal uses of Haruna, M. A., Odunsi, A. A | Department of Animal Nutrition and
NIAS-JAM- | Huntaria umbellata (abere): a review Biotechnology, Faculty of Agricultural
AB021 Sciences, Ladoke Akintola University

of Technology, Oghomoso, Nigeria

22 | ASAN- Growth performance and heterosis for | Fatai I.A., Fayeye, T.R., Toye, | Department of Animal Production,
NIAS-JAM- | body weight in three Nigerian breeds of | A. A., Sola-Ojo F.E Yusuf, A. | University of llorin, llorin, Kwara
AB022 sheep T., Adeyemi, K. D. State.

23 | ASAN- Modelling the growth curve of Adeyemi, E. A, Dudusola, I. | Department of Animal Sciences,
NIAS-JAM- | Japanese quail under different 0., Oseni, S. O. Obafemi Awolowo University, lle Ife.
AB024 nutritional environments Nigeria

12
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24 | ASAN- The phenotypic variation of a Ohagenyi I. J., Eze, U. P., Department of Animal Science,
NIAS-JAM- | commercial broiler breed as a tool for | Machebe N. S., lloh S., Osita, | University of Nigeria, Nsukka
AB025 repeatability estimate and genetic C.O.

improvement of chicken

25 | ASAN- Coat colour pattern differentiated John, P.A., lyiola-Tunji, Department of Animal Science,
NIAS-JAM- | correlations between body weightand | A.O., Ahmadu Bello University, Zaria,
AB026 body linear measurement of donkeys Nigeria

26 | ASAN- Discriminant analysis of four strains of | Sola-Ojo F.E., Ibiwoye, D.I., | Department of Animal Production,
NIAS-JAM- | broiler chickens Faculty of Agriculture, University of
AB028 llorin

27 | ASAN- Influence of wattle on body weight Kolo, P. S., Alemede, I. C., Department of Animal Production,
NIAS-JAM- | and linear body measurements red Egena, S. S., Adama, J. Y. Federal University of Technology,
AB029 Sokoto does kept semi-intensively in Minna, Niger State, Nigeria

Niger state, Nigeria.

28 | ASAN- Haematology and External Egg Adeyemo, G.O., Bolarinwa | Department of Animal Science,
NIAS-JAM- | Quality Parameters of Three Nigerian | M.O. and Ehiabhi, O. University of Ibadan, Ibadan, Oyo
AB030 Indigenous Chicken Genotypes State, Nigeria

29 | ASAN- Genetic progress of the production Agbo, M. C., Udeh, F. U., Department of Animal Science,
NIAS-JAM- | traits in the Nigerian heavy local Ndofor Foleng, H. M. University of Nigeria, Nsukka, Enugu
AB031 chicken ecotype obtained by selection | Ohagenyi, I. J., Nwosu, C. C | State

index in the derived savannah zone of
Nigeria

30 | ASAN- Comparison of White and Black Ideozu, H.M., Oleforuh- Department of Animal Science, Rivers
NIAS-JAM- | FUNAAB alpha chickens using body | Okoleh, V.U., Dike, U.A. State University, Nkpolu-

AB032 weight and selected body Oroworukwo, P.M.B. 5080,
morphometric traits Port Harcourt, Rivers State, Nigeria.

31 | ASAN- Heritability estimates for pearl Abdullahi, J., Kabir, M., Department of Agricultural
NIAS-JAM- | and belgy strains of guinea fowls in lyiola-Tunji, A.O., John, P.A | Technology, Federal Polytechnic
ABO033 northern guinea Savannah zone of Ibe, E.A. Akanuibiamunwana, Afikpo, Ebonyi

Nigeria

State.

13
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32 | ASAN- Polymorphism of ovalyxin-32 gene Ohagenyi 1.J., Oleforuh- Department of Animal Science,
NIAS-JAM- | among six Nigerian chicken Okoleh V.U, Ikeh N. E., University of Nigeria Nsukka
AB034 populations Nnajiofor N.W., Udeh F.E.,

Egom M.A., Ogbu C.C.

33 | ASAN- Effect of genotype on early growth Ojedapo, L.O., Amao, S.R., Department of Animal Nutrition and
NIAS-JAM- | traits of pure and crossbred chicken Akinwale, D.V., Biotechnology, P.M.B.4000, Ladoke
ABO035 progenies under derived Savanna zone Akintola University of Technology,

of Nigeria Ogbomoso, Oyo State, Nigeria

34 | ASAN- Relationship between liveweights, Babale, D.M., Gworgwor, Z., | Department of Animal Production,
NIAS-JAM- | linear body measurements and cost Hussein, U Adamawa State University, Mubi,
ABO036 prices of small ruminants sold in and Nigeria

around Mubi environs, Adamawa
state, Nigeria.

35 | ASAN- Comparative morphometric studies on | Mahmud, M. A, Shaba, P., Department of Animal Health and
NIAS-JAM- | oral cavity in uda sheep and red sokoto | Usman, A.D., Shehu, S.A., Production Technology, Niger State
AB037 goat Bello, A., Sidi, S., Aliyu, College of Agriculture, Mokwa, Niger

M.A., Abdulsalam, W. State, Nigeria

36 | ASAN- Polymorphism in insulin-like growth | Oyewola, K.A, Akinyemi, Animal Breeding and Genetics Unit,
NIAS-JAM- | factor 1 gene and its association with | M.O., Osaiyuwu, O. H, Department of Animal Science,
ABO039 body weight of Nigerian indigenous Fijabi, O.E., Shobanke, I. A. | University of Ibadan, Oyo State.

Turkeys
ANIMAL PHYSIOLOGY AND REPRODUCTIVE HEALTH

37 | ASAN- Blood chemistry of rabbits exposed to | Ozung, P. O., Anya, M. I., Department of Animal Science,
NIAS-JAM- | dietary kolanut husk meal (KHM) Oko, O. O.K., Eburu, P.O. University of Calabar, Calabar,
PR0O01 Jimmy, N. P., Ebitu, C. U Nigeria

38 | ASAN- Assessment of some semen Adamu, S., Mai, H. M., Department of Animal Production,
NIAS-JAM- | characteristics and their correlation co- | Mbap, S. T., Adamu, G., Faculty of Agriculture And
PR002 efficient among bull genotype Agricultural Technology, Abubakar

14




7" ASAN-NIAS Joint Annual Meeting, llorin 2018

Adamu, N., Mujitaba, M. A.,
Yakubu, I.

Tafawa Balewa, University P.M.B
0248, Bauchi Nigeria

39 | ASAN- Response of cockerel strains to Ayoola, M. O., Babalola, A. | Department of Animal Science and
NIAS-JAM- | transportation density on measured T. Fisheries Management, Bowen
PRO03 blood parameters in hot humid University lwo, Osun State

environmental condition of Nigeria. Nigeria, P.M.B 284, Osun State,
Nigeria

40 | ASAN- Location, breed and gender effect on Ochefu, J., Ladokun, A. O., Department. of Animal Breeding and
NIAS-JAM- | blood profile of Muturu and Bunaji Smith, O. F., Iposu, S. O., Physiology, Federal University of
PR004 cattle in Benue and Ogun state Okwelum, N., Omire, O. Agriculture, Makurdi

41 | ASAN- Testicular morphometry and Samuel O. A., Adeniyi D. S. | Department of Animal Production and
NIAS-JAM- | qualitative assessment of the Health, Federal University of
PR005 ejaculates of Isa white and barred Technology, Akure, Nigeria

Plymouth rock cocks fed graded levels
of dietary salt.

42 | ASAN- The effect of dietary salt on fertility, Samuel O. A., Adeniyi D. S. | Department of Animal Production and
NIAS-JAM- | hatchability and hatchling Health, Federal University of
PR0O06 Performance of Artificially Technology, Akure, Nigeria

Inseminated Commercial Layers’
Eggs.

43 ASAN- Effect of honey and vitamin C on the | Igwe R.O., Ogunnupebi J.T., | Michael Okpara University of
NIAS-JAM- | performance of heat-stressed broiler Olorunleke S., Aikpitanyi Agriculture Umudike, Abia State,
PROO7 finisher birds U.K., Nwose R.N., Elechi Nigeria.

C.0

44 | ASAN- Haematological profile of donkeys Bature, 1., Shehu, B. M., Animal Science
NIAS-JAM- | (Equus asinus) as affected by age in Barje, P. P. Department, Federal University
PRO08 North-western Nigeria Dutsin-Ma, Katsina State.

45 | ASAN- Thermo-physiological responses of | ljadunola, T. I., Popoola, M. | Federal College of Animal Health and
NIAS-JAM- | broiler chicken fed supplemental | A., Owosibo, A. O., Odetola, | Production Technology, P. M. B.
PR009 0. M., Oladipo, T. A,, 5029, Moor Plantation, Ibadan.

15
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vitamin E and C to change in diurnal
temperature

Adetola, O. O., Lawrence-
Azua, O. O., Saka, A. A.,
Yahaya, M. O., Bolarinwa,
M. O.,

46 | ASAN- Index of reproduction and production | Waba, Y. E. Department of Agricultural
NIAS-JAM- | performance of doe among small Technology,
PRO010 holder goats herd in Bali, Taraba, Federal Polytechnic Bali Taraba State
Nigeria
47 | ASAN- Influence of aidan (Tetrapleura Ezea, J., Ezike, J.C., Oguike, | Department of Animal Breeding and
NIAS-JAM- | tetraptera) pod meal on M.A., Herbert, U. Physiology, Michael Okpara
PRO11 haematological and serum chemistry University of Agriculture, Umudike,
indices of pubertal boars Abia State
48 | ASAN- Growth performance and gut Shittu, M. D., Ojebiyi, O. O., | Department of Animal Nutrition And
NIAS-JAM- | histomorphometry changes in broiler | Ojediran, T. K., Ademola, S. | Biotechnology, Lautech Ogbomoso,
PR012 chicks fed at different post-hatch G., Mustapha, M. A. Nigeria.
feeding days
49 | ASAN- Survival and biophysical changes of Asagba, E.C., Omoyakhi, Department of Animal Science,
NIAS-JAM- | three common species of land snails in | J.M., Okhale, O.E. Faculty of Agriculture, University of
PRO13 Edo and Delta states during a 12-week Benin, Benin City, Nigeria
aestivation
50 | ASAN- Influence of Vernonia amygdalina Adisa Ekundayo Ojo Department of Animal Production,
NIAS-JAM- | flavonoid on performance of cockerels | Olayinka Abosede, Asogwua | Fisheries And Aquaculture, Kwara
PR014 under elevated environmental Nnaemeka Tobechukwu State University, Nigeria
temperature
51 | ASAN- Semen characteristics of adult male Wariboko, O. N., Ukanwoko, | Department of Agriculture (Animal
NIAS-JAM- | rabbit fed graded levels of Moringa A. 1., George, O.S Science / Fisheries Option), Faculty of
PR015 oleifera and Centrosema pubescens Vocational and

leaf meals

Technical Education, Ignatus Ajuru
University of Education, Rivers State,
Nigeria.

16
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52 | ASAN- Haematological parameters of Ayanwale A.V., Tsadu S.M. | Department of Animal Biology,
NIAS-JAM- | heteroclarias fingerlings exposed to Lamai, S. L., Kolo, R.J., Federal University of Technology,
PR016 different temperature levels under Ojimi, S.0., Kinta M.Jr. Minna, Nigeria.

laboratory conditions in Minna,
Nigeria

53 | ASAN- Influence of aqueous leaf extract of Udofia, E. H., Solomon, I. P., | Farm Project, University of Benin,
NIAS-JAM- | Moringa oleifera lam. On liver and Ekpo, K. O, Essien, U. N. Benin City, Edo State. Nigeria.
PRO17 kidney histo — architecture; and liver

indices enzymes of growing rabbit
bucks

54 | ASAN- Influence of varied photoperiod on the | Adelowo, Olayinka V., Animal Production Department,
NIAS-JAM- | physiology and growth of gilts at Adebiyi, Olufemi A., Peters, | Federal College of Animal Health and
PR018 finisher stage raised in the humid Sunday O. Production Technology, P. M. B. 01,

tropics N. V. R. I, VOM Plateau State,
Nigeria

55 | ASAN- Serum antioxidant status and Daudu, O.M., Chintem, A.M. | Department of Animal Science,
NIAS-JAM- | reproductive performance of rabbit And Abdulrashid, M. Faculty of Agriculture, Ahmadu Bello
PR019 does fed cassia tora leaf meal diets University, Zaria, Nigeria.

56 | ASAN- Reproductive response of growing Udofia, E. H., Solomon, I. P., | Farm Project, University of Benin,
NIAS-JAM- | rabbit bucks to aqueous leaf extract of | Essien, U. N., Ekpo, K. O. Benin City, Edo State. Nigeria.
PR020 Moringa oleifera Lam. At early age of

sexual maturity.

57 | ASAN- Semen quality of FUNAAB - alpha Saleh, B., Duwa, H., Department of Animal Science,
NIAS-JAM- | cocks in a Sudano-sahelian region of Mohammed, A. A, University Of Maiduguri, P.M.B.
PR021 Nigeria Raymond, J. B., 1069, Maiduguri, Borno State

58 | ASAN- Effects of graded levels of black plum | Okukpe K. M., Lawal M. O., | Reproductive Physiology Unit,
NIAS-JAM- | (Vitex doniana) leave meal on Adeyina A.O., Alli O.1., Department of Animal Production,
PR022 hormone and cholesterol levels of Aderibigbe T. A., Decampos | Faculty of Agriculture

West African dwarf bucks

J.S.
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59 | ASAN- Haematology and blood biochemistry | Okukpe K. M., Ayangbade S. | Reproductive Physiology Unit,
NIAS-JAM- | of West African dwarf bucks fed A., Adeyina A.O., Alli O.1,, Department of Animal Production,
PR023 graded levels of black plum (Vitex Decampos J.S., Aderibigbe T. | Faculty of Agriculture.

doniana) leave meal A., Lawal M.O.

60 | ASAN- Gross anatomy and histopathological | Mosobalaje, M. A., Oloko, A. | Oyo State College of Agriculture,
NIAS-JAM- | parameters of some internal organs of | B., Adedoyin, A. A,, Igboora
PR024 broilers fed cassava grit based diets Adebayo, B. F., Bello, K

61 | ASAN- Effects of feed restriction prior mating | Adeyina, A. O., Akanbi, A. S | Department of Animal Production,
NIAS-JAM- | on the reproductive parameters in and Ajayi, O. S. Faculty of Agriculture, University of
PR025 rabbit llorin

62 | ASAN- Effect of season on growth | Akinlade, J.A., Sola-0jo, F. E., | Department of Animal Production of
NIAS-JAM- | performance of bunaji calves in early | And Abubakar, I. A. the University of llorin, P.M.B. 1515,
PR026 wet season llorin, Nigeria

63 | ASAN- Effect of Kigelia africana Based Diets | Aliyu I. K and Adeyina A.O | Department of Animal Production of
NIAS-JAM- | on Semen Characteristics of Rabbits the University of llorin, P.M.B. 1515,
PRO27 llorin, Nigeria

64 | ASAN- Proximate, Composition of Kigelia Aliyu I. K and Adeyina A.O | Department of Animal Production of
NIAS-JAM- | africana Fruit and Leaf Meals the University of llorin, P.M.B. 1515,
PR028 llorin, Nigeria

ANIMAL WEFARE AND HEALTH

65 | ASAN- Potentials of hot red pepper (Capsicum | Adedoyin A.A., Department of Agricultural Education,
NIAS-JAM- | annuum 1.) on performance and Animal Nutrition and Biotechnology
HWO001 coccidiosis in broilers Unit, The College of Education,

Lanlate, Oyo State, Nigeria

66 | ASAN- Preliminary studies on the prevalent Fatokun B.O., Edungbola J.A | Federal College of Wildlife
NIAS-JAM- | endoparasites associated with ostriches | Ajayi, S.R. and Akor S. Management, New-Bussa, Niger state
HW002 (Struthio camelus) in Borgu local

government area of Niger state
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67 | ASAN- Effects of crating on stress and fear Raji, T. B. and Toye, A. A. Department of Animal Production,
NIAS-JAM- | responses of growing Faculty of Agriculture, University of
HWO003 Broilers fed with Moringa oliefera llorin

feed meal

68 | ASAN- Growth performance characteristics, Allinson 1.B., Abiola S.S., Department of Animal Production and
NIAS-JAM- | bacterial and oocyst count of egg-type | Adeyemi O.A., Oyekunle Health. College of Animal Science and
HWO004 chickens and cockerels given herbal M.A., Dipeolu O.0. Livestock Production. Federal

supplement in Western Nigeria University of Agriculture, Abeokuta.
Ogun State, Nigeria

69 | ASAN- Tonic immobility, aggressiveness and | Olaniyi T.A., Popoola M.A., | Department Of Animal Health And
NIAS-JAM- | plumage condition as welfare Olaniyi O.A., Yahaya M.O., | Production Technology; Federal
HWO005 indicators in locally adapted turkey Omotosho M.M., Oladapo College Of Animal Health And

R.P. Bolaji A.S. Production Technology, Moor
Plantation, Ibadan

70 | ASAN- Profile of tick-infested Bunaji cattle in | Adedibu I.1., Olarewaju Department of Animal Science,
NIAS-JAM- | Sabongari local government area of Ahmadu Bello University, Zaria,
HWO006 Kaduna state, Nigeria Kaduna State, Nigeria

LIVESTOCK ECONOMICS AND EXTENSION

71 | ASAN- Growth performance and economics of | Akinlade, A. T., Ososanya, T. | Department of Animal Science,
NIAS-JAM- | fattening West African dwarf rams 0., Shehu, S. A. University of Ibadan, Ibadan, Nigeria
EEO01 using ammonium sulphate-fortified

diets

72 | ASAN- Performance and profitability analysis | Lawan A., Olugbemi, T. S., | Department of Animal Science Faculty
NIAS-JAM- | of broilers fed graded levels of baobab | Duru, S., Onimisi, P.A., of Agriculture Federal University
EE002 (Adansonia digitata) pulp meal at the | Maidala, A., Makinde, O.J., | Gashua, Gashua, Yobe State.

finisher phase Adejumo, 1.0

73 | ASAN- Influence of seasons on egg Ingweye, J.N., Meinderts, J. | Department of Animal Science,
NIAS-JAM- | production and supply in greater Port Faculty of Agriculture, University of
EE003 Harcourt city, Nigeria Port Harcourt, PM..B 5323 Choba,

East-West Road, Port Harcourt,
Nigeria.
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74 | ASAN- Adoption of improved technologies on | Popoola M.A., Adebisi G.L., | Federal College of Animal Health and
NIAS-JAM- | pig production among farmers in Alonge O.G., Bolarinwa Production Technology, Moor
EEQ004 Ifako-ljaye, Lagos state M.O., Opeola-Davies B., Plantation, Ibadan.

Adetoro H.A., Jimoh M.A.

75 | ASAN- Consumers’ Preference and Perception | Ajayi, D.A., Oladipupo, C.O., | National Centre for Genetic Resources
NIAS-JAM- | on Meat among Public Servants in | Abegunrin, O.D., Nden, D.S. | and Biotechnology, Moor Plantation,
EE005 Ibadan South West Local Government | and Aladele, S.E. Ibadan. Nigeria

Area

76 | ASAN- Fetal losses among pregnant cows Luka, J. S., James, L., Department of Animal Production,
NIAS-JAM- | slaughtered in Bauchi central abattoir | Oyedapo, F. A. and Faculty of Agriculture, University of
EEO006 and the effects on cattle population in | Okpanachi, U. Jos, Plateau State, Nigeria.

the state

77 | ASAN- Perception of Cattle Handlers with Sunday, H. L., Adedibu, 1.1 Department of Animal Science,
NIAS-JAM- | Regards to Temperament Traits of and lyiola-Tunji, A. O. Ahmadu Bello University, Zaria,
EEQ007 Bunaji Cattle Kaduna State, Nigeria

MICRO-LIVESTOCK PRODUCTION

78 | ASAN- Performance and economy of weaner | Orimoloye, P.O, Afolabi, Cocoa Research Institute Of Nigeria,
NIAS-JAM- | rabbits fed diets with different levels K.D., Akinleye, S.B. Ibadan, Nigeria
MLO01 of rubber seed cake supplemented with

Pueraria phaseoloides.

79 | ASAN- Effects of sweet potato (Ipomoea | Ibrahim, H And Samuel, N. Department of Animal Production,
NIAS-JAM- | batata) peel meal (sppm) replacement Faculty of Agriculture, lbrahim
ML002 for maize on the growth performance Badamasi  Babangida  University,

and carcass characteristics of weaner
rabbits (Oryctalagus curniculus)

Lapai, Niger State, Nigeria
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80 | ASAN- Effect of different feeds on the growth | Raimi, C. O., Olomola R. T., | Department of Agricultural
NIAS-JAM- | performance of Archachatina Technology, Federal Polytechnic, Ado-
MLO003 marginata Ekiti, Ekiti State, Nigeria

81 | ASAN- Response of crossbred weaned rabbits | Ogunbode, A. A., Department of Animal Production
NIAS-JAM- | to diets containing fermented — roasted | Akinrinade, O.O Technology,

MLO004 ackee apple seed meal Faculty of Animal and Fisheries
Technology,
Oyo State College Of Agriculture And
Technology, Igboora, Nigeria

82 | ASAN- Cost benefit analysis of forages used Ogu, I. E., Okwori, A. 1., Department of Animal Production,
NIAS-JAM- | in rabbit feeding Ayuba, F College of Animal Science, Federal
MLOO05 University of Agriculture, Makurdi,

Benue State, Nigeria

83 | ASAN- Changes in plasma electrolytes and George O.S., Wariboko, O. Department of Animal Science,
NIAS-JAM- | cholesterol of turmeric root (Curcuma | N., Akintola O.A.l Faculty Of Agriculture, University of
MLOO06 longa) meal fed to growing rabbits Port Harcourt, P.M.B. 5323, Port

(Oryctolagus cuniculus) Harcourt, Rivers State, Nigeria

84 | ASAN- Heamatology, serum analysis, Fakolade, P. O., Adewole, Y. | Meat Science Laboratory, Department
NIAS-JAM- | cholesterol status, and physico- A., Osunkeye O. J. of Animal Science College of
MLO07 chemical evaluation of rabbit fed Agriculture, Osun State University,

Africa sunflower leaf meal in their Osogbo, Nigeria
diet.

85 | ASAN- Effects of mango fruit reject pulp- Orayaga, K.T., Apeaule, K.S. | Department of Animal Nutrition,
NIAS-JAM- | maize offal mix (MFRP-MO) on the University of Agriculture, P.M.B.
MLO08 growth performance of Japanese 2373, Makurdi, Benue State, Nigeria

quails

86 | ASAN- Carcass and organ characteristics of Abang, F.B.P., Egahi. J.O., College of Animal Science, University
NIAS-JAM- | broiler chicken fed boiled mango Gbakoron, D. of Agriculture Makurdi, Makurdi,
MLO009 kernel composite meal (BMKCM) Nigeria

87 ASAN- Effects of graded levels of boiled Olaiya, O. D., Adelowo, O.V. | Department of Animal Production,
NIAS-JAM- | flamboyant seed meal (Delonix regia) | Bot, M.H., Longs, P.A., Federal College of Animal Health And
MLO010 Samchi, ILA Production  Technology  National
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based diet on performance and carcass
characteristics of weaned rabbits

Veterinary Research Institute, P. M. B,
01, VOM, Nigeria

88 | ASAN- Performance of weaner rabbits fed Christopher, G. I., Ekpo, J. S., | Department of Animal Science, Akwa
NIAS-JAM- | sole concentrate, sole forage and their | Udofia, I. U. Ibom State University, Obio Akpa
MLO11 mixtures Campus, Oruk Anam Local

Government Area, Akwa lbom State,
Nigeria

89 | ASAN- Haematological indices and carcass Amao, E.A, Adeoti, T.M., The Oke Ogun Polytechnic Saki, Oyo
NIAS-JAM- | characteristics of weaner rabbits fed Azeez, A.A., Fashanu, S.O. State. Nigeria
MLO12 pawpaw seed meal (PSM)

90 | ASAN- Evaluation of performance Ayandiran, S.K., Oladokun, The Oke Ogun Polytechnic Saki, Oyo
NIAS-JAM- | characteristics of rabbits fed pawpaw | A.A., Olaogun, Y.A,, State. Nigeria
MLO13 seed meal (PSM) based diet Akande, A.A

91 | ASAN- Growth performance and organoleptic | Olatunji, O.l., Olatunbosun Department of Animal Nutrition and
NIAS-JAM- | indices of weaner rabbits fed two 0.S., Olaniyan, O.S., Biotechnology, Faculty of Agricultural
MLO014 dietary protein levels with or without | Olayiwola O.B., Odunsi, A.A | Sciences,

alligator pepper (Aframomum Ladoke Akintola University of
melegueta) Technology, Ogbomoso, Oyo State,
Nigeria
MONOGASTRIC NUTRITION AND PRODUCTION

92 | ASAN- Performance, meat quality Rafiu T.A., Akinwumi A. O | Department of Animal Production and
NIAS-JAM- | characteristics and consumer Adetutu O.1., Opakunle O. Health, Ladoke Akintola University of
MNO001 acceptability of guinea fowl fed varied | D., Oyekale A. K. Technology, P.M.B. 4000,0gbomoso,

dietary energy levels Nigeria.

93 | ASAN- Performance and carcass Banjo, A.A., Kolo, P.S., Department of Animal Production,
NIAS-JAM- | characteristics of broiler chickens Kolo, H.N., Ewa, C., Otu, B., | Federal University of Technology,
MNO002 administered varying dosages of Jibrin, H. Minna, Niger State.

aqueous extract of tamarind
(Tamarindus indica) pulp.
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94 | ASAN- Response of weaner rabbits fed graded | Wafar, R.J., lliya, D.S., Department of Animal Production and
NIAS-JAM- | levels of desert date (Balanites Tarimbuka, L.1., Health, Federal University Wukari,
MNO003 aegyptiaca) and sweet potato P.M.B. 1020, Taraba State, Nigeria

(Ipomoea batatas) leaf meals.

95 | ASAN- Performance characteristics and Odetola, O.M., Akingbade., Federal College of Animal Health and
NIAS-JAM- | haematological indices of broiler A.O, ljadunola, T.I., Adedeji, | Production Technology, P.M.B 5029,
MNO004 chicken fed diets containing fermented | O.Y., Saka, A.A Moor Plantation, Ibadan, Nigeria.

leaf (Hibiscus cannabinus I.) Seed
meal

96 | ASAN- Growth and early laying performance | Akintunde, A. R., Oguntoye, | Department of Animal Science, Taraba
NIAS-JAM- | of Japanese quail chicks (Coturnix M. A., Adeoye, S. O., State University, Jalingo
MNOO05 coturnix Japonica) fed diets containing | Azuaga, C.I.

raw and processed pigeon pea seed
meal based diets with enzyme
(Vegpro) supplementation

97 | ASAN- Performance and carcass Fakolade P. O., Adetomiwa Meat Science Laboratory, Department
NIAS-JAM- | characteristics of weaner rabbits fed A A Of Animal Science, Osun State
MNO006 wild sunflower (Tithoniadi versifolia) University Osogbo, Nigeria.

inclusion in their diet

98 | ASAN- Effect of lemon juice on growth Ndelekwute, E.K., Assam, Department of Animal Science,
NIAS-JAM- | performance of starter broiler chicks E.D., Unah, U.L., Elijah, University of Uyo, Uyo, Nigeria
MNOO7 N.A., Umoh, S.U.

99 The performance and serum Akingbade, A. O., Jinadu, K. | Federal College of Animal Health and
ASAN- biochemical indices of weaner pigs fed | B., Odetola, O. M., Omole, Production Technology, Moor
NIAS-JAM- | diets containing varying levels of A. J., Adetola, O. O., Ajayi, Plantation, P.M.B. 5029, Ibadan, Oyo
MNO008 Morinda lucida leaf meal as growth F.T. State, Nigeria.

promoter

100 | ASAN- Comparative effect of Morinda lucida | Akingbade, A. O., Jinadu, K. | Federal College of Animal Health and
NIAS-JAM- | leaf meal and antibiotic growth B., Odetola, O. M., Owosibo, | Production Technology, Moor
MNO009 promoter on growth performance and | A. O., Adekanbi, A. O., Saka, | Plantation, P.M.B. 5029, Ibadan, Oyo

serum of broiler chicken

A A.

State, Nigeria.
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101 | ASAN- Productive performance and carcass Kwari, 1.D., Bello, B., Department of Animal Science,
NIAS-JAM- | characteristics of rabbits fed graded Medugu, C.1., Augustine, C. | University of Maiduguri, P.M.B. 1069,
MNO010 levels of moringa (Moringa oleifera) Maiduguri, Borno State

leaf meal

102 | ASAN- Effect of graded levels of soymilk Emmanuel, S. S., Carew, Department of Animal Production,
NIAS-JAM- | residue on growth and meat yield of S.N., Attah, S. University of Agriculture Makurdi,
MNO11 rabbits P.M.B 2373 Makurdi. Benue State,

Nigeria

103 | ASAN- Effect of graded levels of dried ginger | Emmanuel, B., Ochefu, J. Department of Animal Breeding And
NIAS-JAM- | (Zingiber officinale) root meal on the Physiology, Federal University of
MNO012 performance and carcass parameters of Agriculture, Makurdi

grower rabbit

104 | ASAN- Effects of different processing Augustine, C., Igwebuike, Department of Animal Production,
NIAS-JAM- | methods on the chemical composition | J.U., Kwari, I.D., Midau, Adamawa State University, Mubi,
MNO013 of sickle pod (Senna obtusifolia) Abdulrahman, B.S A, Adamawa State, Nigeria.

leaves Medugu, C.1., Obidah, L.U.,
lliya, K

105 | ASAN- Chromatographic and Okosun, S.E., Tewe, O.0., Department of Animal Science,
NIAS-JAM- | spectrophotometric assay for aflatoxin | Oyejide, A., Obasoyo, D.O., | Faculty of Agriculture, Ambrose Alli
MNO014 b: of finished poultry feeds in Nigeria. | Eguaoje S.A. University, Ekpoma, Edo State,

Nigeria.

106 | ASAN- Effect of feeding cassava grit Ajetunmobi, A. W., Eguaoje, | Adeniran Ogunsanya College of
NIAS-JAM- | supplemented with enzyme S.A., Adeniji, C.A., Omesa, Education, ljanikin, School of
MNO015 (Maxigrain) on the growth M. T Agriculture, Lagos State University,

performance characteristics of Epe, Lagos, Devine Fisheries Farm
finishing broiler chickens. Estate, 12 Junction Ring Road,
Redemption Camp Ogun State.

107 | ASAN- A biochemical assay of selected Damang, P.J., Tuleun, C. D., | Plateau State College of Agriculture,
NIAS-JAM- | varieties of kidney bean seeds in O. I. A. Oluremi, O. I. A, Garkawa
MNO16 Nigeria for monogastric animal feed Carew, S. N.,

production
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108 | ASAN- Acute toxicity and hematological Nsa, E. E., Ewa, J. E., Department of Animal Science
NIAS-JAM- | conditions of broiler birds fed with Archibong, E. E. University of Calabar
MNO017 raw huracrepitans extract Calabar

109 | ASAN- Heamatological parameters of broiler | Maidala, A., Mohammed, M., | Department of Animal Science,
NIAS-JAM- | chickens fed uncultivated sorrel leaves | Ajighjigh, D.T., Zagi, S.P., Federal University Gashua,
MNO018 as dietary fibre source Makinde, O.J., Lawan, P.M.B.1005, Yobe State, Nigeria

Chana, I.M, Duniya, A.M

110 | ASAN- Proximate and mineral composition of | Ashom, S. A, Department of Animal Health and
NIAS-JAM- | seeds of two roselle (Hibiscus Production, Plateau State College of
MNO19 sabdariffal) Varieties Agriculture, P. M. B. 01, Garkawa

111 | ASAN- Effect of processing methods on Oyewole, B.O., Noah, D.O., | Department of Animal Production,
NIAS-JAM- | proximate composition of sweet Ajagbe, D.A Kogi State University, Anyigba, Kogi
MNO020 orange peel meal: a potential livestock State

feed resource

112 | ASAN- Performance of rabbits fed graded Olajide, R., Garus-Alaka, Department of Animal Production and
NIAS-JAM- | levels of mulberry leaf meal in AW. Health, Faculty of Agriculture,
MNO021 replacement of soybean meal University Of Africa, Toru-Orua,

Bayelsa, State, Nigeria

113 | ASAN- Water quantity requirement and effect | Bello, K. O., Irkehore, O. T., | Institute of Food Security,
NIAS-JAM- | on growth performance of large fulani | Oladigbo, O. S., Oladeji. T. Environmental Resources and
MNO022 ecotype chicken breeder pullets E., Okwelum, N., Famakinde, | Agricultural Research;

S. A Federal University of Agriculture,
Abeokuta, Nigeria

114 | ASAN- Response of weaner rabbits fed graded | Wafar, R. J., lliya, D.S., Department of Animal Production and
NIAS-JAM- | levels of desert date (Balanitesae Tarimbuka, L.I Health, Federal University Wukari,
MNO023 gyptiaca) and sweet potato (Ipomoea P.M.B 1020, Taraba State, Nigeria

batatas) leaf meals.

115 | ASAN- Growth performance of broilers fed Enyenihi, G. E., Essien, E., Department of Animal Science,
NIAS-JAM- | graded levels of full fat palm fruit Inyang, U. A. University of Uyo, Uyo
MNQ024 meal diets with or without enzyme
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116 | ASAN- Performance of broiler chickens fed Daramola, S.T., Sekoni, A.A., | Department of Animal Science,
NIAS-JAM- | diets containing four varieties of Omage, J.J., Duru, S. Faculty of Agriculture, Ahmadu Bello
MNO025 sorghum bicolor University, Zaria, Kaduna State,

Supplemented with maxigrain® Nigeria.
enzyme

117 | ASAN- Growth performance and economics Lawan A., Olugbemi, T. S., Department of Animal Science Faculty
NIAS-JAM- | of production of broiler chicks fed Duru, S., Onimisi, P.A., of Agriculture Federal University
MNO026 graded levels of baobab (adansonia Maidala, A., Makinde, O. J., | Gashua. P.M.B. 1005 Gashuayobe

digitata) pulp meal at the starter phase | Adejumo 1.0. State.

118 | ASAN- Influence of maize grains treated with | Adejumo 1.0., Ologhobo Department of Animal Science,
NIAS-JAM- | insecticides on growth performance A.D., Maidala A.A., Makinde | Federal University Gashua, Nigeria;
MNO027 and liver function tests of chickens 0.J., Lawan A., Mohammed

I.C., Dunyan A.M.

119 | ASAN- Influence of varied photoperiod on the | Adelowo, O. V., Adebiyi, O. | Animal Production Department,
NIAS-JAM- | physiology and growth of gilts at A., Peters, S. O. Federal College of Animal Health and
MNO028 finisher stage raised in the humid Production Technology, P. M. B. 01,

tropics N. V. R. I, Vom Plateau State, Nigeria

120 | ASAN- Performance evaluation of grower pigs | Nkwocha, G. A., Madubuike, | Department of Animal Production and
NIAS-JAM- | fed graded levels of pineapple (Ananas | F.N., Ekenyem, B.U., Health Technology, Imo State
MNO029 comosus) wine sediment Ndubisi, C.E., Anukam, K.U | Polytechnic, Umuagwo, Ohaji, P.M.B

1472 ,Owerri, Nigeria.

121 | ASAN- Egg quality parameters of brown egg- | Ojebiyi O.0., Shittu, M.D, Department of Animal Nutrition and
NIAS-JAM- | type layers fed biscuit dough in place | Bakare A.M., Farayola O. R | Biotechnology, Department of Animal
MNO030 of maize Health and Production, Ladoke

Akintola University of Technology,
P.M.B. 4000, Ogbomoso, Oyo State
Nigeria

122 | ASAN- Effect of Moringa (Moringa oleifera) | Abe, O.S., Amusan S.A., Department of Animal Health and
NIAS-JAM- | leaf meal on feed utilization and Olorundare A.L., Osho O.T., | Production Technology, Aquatech
MNO031 growth of broiler chicken fed growers | Adeniyi L. College of Agriculture And

mash

Technology, Ibadan, Nigeria
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123 | ASAN- Effects of varied feeding frequencies | Balogun K.B., Ayoola M.A., | Department of Agricultural Science,
NIAS-JAM- | on the growth performance and Ogunsipe M.H. Adeyemi College of Education, Ondo.
MNO032 carcass characteristics of grower

rabbits in rainy season

124 | ASAN- Evaluation of the growth performance, | Halilu, A., Henry, A. J., Oko, | Department of Animal Science,
NIAS-JAM- | carcass characteristics and cost of 0.0.K University of Calabar, Calabar,
MNO033 broiler chickens fed commercial and Nigeria.

on-farm formulated diets

125 | ASAN- Haematology and carcass ljadunola, T. I., Popoola, M. | Federal College of Animal Health and
NIAS-JAM- | characteristics of broiler chickens fed | A., Owosibo, A. O., Odetola, | Production Technology, P.M.B. 5029,
MNO034 graded level of wood charcoal 0. M., Oladipo, T. A,, Moor Plantation, Ibadan.

Adetola, O. O., Lawrence-
Azua, O. O., Saka, A. A,
Yahaya, M. O., Bolarinwa,
M. O.

126 | ASAN- Growth performance of broiler Ademulegun, T.1., Adeyemo, | Department of Animal Science,
NIAS-JAM- | chickens as influenced by stocking G.O., Rufus, University of Ibadan, Ibadan
MNO035 density, protein and energy levels, and Giwa Polytechnic Owo

season

127 | ASAN- Proximate and phytochemical analysis | Bot, M.H., Olaiya, O.D., Federal College of Animal Health and
NIAS-JAM- | of Moringa oleifera leaf meal Gyang, D.C., Garba, S.1., Production Technology, Nvri, Vom,
MNO036 Brengshak, S.B., Plateau State.

Andmwadkon, D.D.

128 | ASAN- Effect of enterolobiumcyclocarpum Yahaya, M. O., Popoola, Federal College of Animal Health and
NIAS-JAM- | seed meal (ecsm) with and without M.A., Awodola-Peters, O,0., | Production Technology Moor
MNO037 enzyme supplementation on nutrient Olaniyi, T.A., Saka, A.A., Plantation Ibadan.

digestibility of broiler chicken. Adetola, 0.0

129 | ASAN- Performance characteristics and Odetola, O.M., Akingbade., Federal College of Animal Health and
NIAS-JAM- | haematological indices of broiler A.O., ljadunola, T.I., Adedeji, | Production Technology, P.M.B 5029,
MNO038 chicken fed diets containing fermented | O.Y., Saka, A.A Moor Plantation, Ibadan, Nigeria

kenaf (Hibiscus cannabinus L.) Seed
meal
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130 | ASAN- Proximate and phytochemical analysis | Bot, M.H., Olaiya, O.D., Federal College of Animal Health and
NIAS-JAM- | of Moringa oleifera leaf meal Gyang, D.C., Garba, S.1., Production Technology, Nvri, Vom,
MNO039 Brengshak, S.B., Plateau State.

Andmwadkon, D.D.

131 | ASAN- Effect of fermented cassava root-leaf | Olayemi, W. A., Oso, A.O., Department of Agricultural
NIAS-JAM- | meal - blend as a replacement for Akapo, O. A. Technology, Yaba College of
MNO040 maize on growth performance of Technology, Lagos

ducks.

132 | ASAN- Nutrient digestibility of laying quails | Omole, E.B., Fatokun, B.O., | 'department Basic Science,Federal
NIAS-JAM- | fed graded levels of yam peel meal Joshua, D.A., Zacheus S.O., | College Of Wildlife Management
MNO041 (YPM) based diet supplemented with | Chikezie, J. Forestry Research Institute Of

maxigrain® enzyme gllgerlapl\/IB 268,NeW Bussa, nger
tate.

133 | ASAN- Growth performance and linear body | Osita, C. O., Ani, A. O., lkeh, | Department of Animal Science,
NIAS-JAM- | measurements of broilers fed diets N.E., Ezemagu, |.E., Omeke, | University of Nigeria, Nsukka,
MNO042 containing Gongronema latifolium leaf | O.P. Nigeria.

meal

134 | ASAN- Performance and nutrient digestibility | Fatokun, B.O., Omole, E.B.; | Department of Animal Production and
NIAS-JAM- | of broilers chickens fed differently Joshua, D.A., Chikezie, J., Health Technology, Federal College of
MNO043 processed rubber seed meal (Hevea Zacheus S.O. Wildlife Management

bransiliensis) Forestry Research Institute of Nigeria
P.M.B 268, New Bussa, Niger State.

135 | ASAN- Carcass characteristics and relative Oguntoye, M.A., Daniel, B., | Department of Animal Science, Taraba
NIAS-JAM- | organs weight of broiler chickens fed | Adamu, F. State University Jalingo
MNO044 maize — yam peels based diets

supplemented with xylanase, amylase
and protease multi-enzymes

136 | ASAN- Effect of replacement of groundnut Tamburawa, M. S., Hassan, Department of Animal Science,
NIAS-JAM- | haulms with lablab (Lablab A.M., Madaki, A.A, Faculty of Agric. Kano University of
MNO045 purpureus) leaf meal on growth Makinde, O J. And Maidala, | Science and Tech.Wudil, Nigeria

performance and nutrients digestibility
by weaner rabbits

A
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137 | ASAN- Effect of lime (Citrus aurantifolia Uguru, J.O., Nwanne, I. B., Department of Animal Science,
NIAS-JAM- | Swingle) on cassava (Manihot Ukwah, B. N., Nwoadu, O. Ebonyi State University, P M B 053,
MNO046 esculentus Crantz) fermentation for B., Umoren, E. P., Onu, P N | Abakaliki, Nigeria

inclusion in fermented liquid feed

138 | ASAN- Growth and production performances | Adams, Y. S., Dairo, F. A. S. | Agricultural Education Department,
NIAS-JAM- | of laying guinea fowl (Numida College of Education (Technical),
MNO047 meleagris) fed diet containing oyster Lafiagi, Kwara State.

shell as the main calcium source.

139 | ASAN- Growth response, carcass and sensory | Adetola, O. O., Odetola, M. Federal College of Animal Health and
NIAS-JAM- | quality of broiler chicken served 0., ljadunola, T.I., Yahaya, Production Technology, P.M.B 5029,
MNO048 acidified water M.O., Akingbade, A. O. Moor Plantation Ibadan, Oyo State,

Nigeria.

140 | ASAN- Title: growth performance and nutrient | Adio, S., Alabi, O. J., Malik | Department of Animal Production,
NIAS-JAM- | digestibility of broiler chicken A. A, Adama T.Z., ljaiya, A. | Federal University of
MNO049 administered aqueous Moringa T. Technologyminna P.M.B. 65, Minna

oleifera leaf meal extract at the Niger State Nigeria
finisher phase

141 | ASAN- Growth response of Japanese quails (C | Makinde, O.J., Babajide, Department of Animal Science,
NIAS-JAM- | oturnix coturnix Japonica) to graded le | S.E., Mmotugba, S. K., Federal University, Gashua, Nigeria.
MNO050 vels of Olaifa, O.P., Mohammed,

ascorbic acid as supplement in the diet | H.L., Tamburawa Mu’azu S.,
S Isaac S., Maidala, A.,

142 | ASAN- Replacement value of feather meal for | Ahaotu, E.O., lhiaha, P.O., Department of Animal Production
NIAS-JAM- | fishmeal on the performance of guinea | Osuagwu, C.O., Nwabueze, Technology, Imo State Polytechnic
MNO051 cock. E.U., Umuagwo, Nigeria.

143 | ASAN- Comparative effects of feeding Lakurbe, O.A., Doma, U.D., | Department of Animal Science,
NIAS-JAM- | sorghum sk-5912 versus white Abubakar, M., Bello, K. M. Federal University, Kashere, Gombe
MNO052 sorghum (fara - fara) based diets on State — Nigeria.

haematological parameters and serum
biochemical indices of broiler
chickens
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144 | ASAN- Haematology and serum biochemistry | Effiong, O. O., Harry, B. J. University of Calabar, Calabar, Cross
NIAS-JAM- | of broilers fed diet containing jackfruit | Odor, C. O. River State.

MNO053 juice extract as mineral/vitamins
supplement.

145 | ASAN- Performance and haematological Forcebray R, A., Department of Animal Science,
NIAS-JAM- | parameters of broilers fed Ricinus Faculty of Agriculture, Niger Delta
MNO054 communis seed meal as feed additive University, Amassoma, Bayelsa State.

146 | ASAN- Effect of different number of rope as Famakinwa A. A., Adebiyi Department of Animal Science,
NIAS-JAM- | environmental enrichment on O.A. University of Ibadan, Ibadan, Nigeria
MNO055 behavioural response of growing pigs

147 | ASAN- Evaluation of the growth performance, | Halilu, A., Henry, A. J., Oko, | Department of Animal Science,
NIAS-JAM- | carcass characteristics and cost of 0.0.K, University of Calabar, Calabar,
MNO057 broiler chickens fed commercial and Nigeria.

on-farm formulated diets

148 | ASAN- Haematological indices of young and | Abdulraheem, A. O., Department of Animal Science,
NIAS-JAM- | adult Japanese quail raised in a semi- | Shettima, M. M., Raji, A. O., | Faculty of Agriculture, University of
MNO58 arid environment of Borno state, Maiduguri, P.M.B. 1069, Maiduguri,

Nigeria Borno State.

149 | ASAN- Growth response of growing pigs to Adeyemi, M. A, Akinfala, E. | Department of Animal Sciences,
NIAS-JAM- | diets containing graded levels of 0., Obafemi Awolowo University, lle-Ife
MNO59 cassava plant meal

150 | ASAN- Effect of Enterolobium cyclocarpum Yahaya, M.O., Popoola, Federal College of Animal Health and
NIAS-JAM- | seed meal (ECSM) with and without M.A., Awodola-Peters, O.O., | Production Technology Moor
MNO060 enzyme supplementation on nutrient Olaniyi, T.A., Saka, A.A., Plantation Ibadan.

digestibility of broiler chicken. Adetola, 0.0.,

151 | ASAN- Effect of phytogenic plant Nwose, R.N., Onu, P. N., Department of Agriculture, Federal
NIAS-JAM- | supplemented goat blood-rumen Nwenya, J. M. | University Ndufu-Alike, Ikwo, Ebonyi
MNO061 content mixture based-dietson the State.

growth, haematological indices and
serum biochemistry of broiler chicken.
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152 | ASAN- Effect of phytogenic plant Nwose, R.N., Onu, P. N., Department of Agriculture, Federal
NIAS-JAM- | supplemented goat blood-rumen Nwenya, J. M. I. University Ndufu-Alike, Ikwo, Ebonyi
MNO062 content mixture based-dietson the State.

growth, haematological indices and
serum biochemistry of broiler chicken.

153 | ASAN- Effect of microbial culture from maize | Opowoye, 1.0., Ajayi, M.J., Department of Animal Production,
NIAS-JAM- | steep on performance, biochemical Salako, A.O., Atteh, J.O. University of llorin, Kwara State
MNO063 and haematological parameters of

broiler chickens

154 | ASAN- In vitro effects of feed additives on Salako, A.O, Aderibigbe, T. | Department of Animal Production,
NIAS-JAM- | growth of fungi (Aspergillus A., Opowoye, I. O., Atteh, University of llorin, Kwara State
MNO064 parasiticus) J.O.

155 | ASAN- Kolade, 1.0., Adeniji, A.A. Department of Animal Production,
NIAS-JAM- The effects of nutrase - xylan and Balogun, 0.0 Faculty of Agriculture, University of
MNO65 (enzyme) supplementation on the lorin, llorin, Nigeria

utilization of blood rumen content ’ » NIgeria.
mixture by broilers

156 | ASAN- Growth performance of Japanese Agbai, K. N., Omage, J.J., Department of Animal Science,
NIAS-JAM- | quails (Coturnix coturnix Japonica) Bawa, G.S. Ahmadu Bello University, P.M.B.
MNO066 fed diets containing varying levels of 1046, Zaria

sweet potato (Ipomoea batatas) meal

157 | ASAN- Performance of finishing broilers fed | Ajayi, M. A., Nwaodu, O. B. | Departmenkpt of Agricultural
NIAS-JAM- | dietary levels of groundnut pod U., Elechi, J., Eziuloh, N. E., | Technology, Akanuibiam Federal
MNO067 Ugwu ,S.O.C. Polytechnic, Unwana, Ebonyi State,

Nigeria

158 | ASAN- Performance and cost benefits of Samuel C. E., Clement E. N., | Department of Animal Science,
NIAS-JAM- | broiler chickens fed maize bran/maize- | Sunday N. U., Christiana A. | University of Ibadan, Ibadan
MNO068 soya based broiler diets supplemented | U.,

commercial enzymes.
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159 | ASAN- Growth performance and Anyanwu, N.J., Obilonu, Department of Animal Science and
NIAS-JAM- | haematological characteristics of B.C., Odoemelam, V.U., Technology, Federal University of
MNO069 broiler finisher birds fed high Etela, 1., Kalio, G.A., Ekpe, Technology, Owerri

inclusion levels of palm kernel cake I.1.,
(PKC)

160 | ASAN- Growth and serum biochemical Ademola, S.G., Fadipe E., Department of Animal Nutrition and
NIAS-JAM- | indices of broiler chickens fed Togun M.E., Arasi K.K.,, Biotech. Lautech, Ogbomoso
MNOQ70 Parkiabiglobosa pulp supplemented Akinwumi A.O., Shittu M.D.,

with exogenous enzyme. Oyelekan T.N., Akineseye
O.A., Bakare T.O., A, llori
B.T., Awomoyi B.T., Ajayi
0.C., Ogunyemi F.I.

161 | ASAN- Influence of raw and processed sesame | Ademola S.G., Sarat I., Arasi | Department of Animal Nutrition and
NIAS-JAM- | seed meals on growth performance of | K.K., Shittu M.D., Akinwumi | Biotech. Lautech, Ogbomoso
MNO071 broiler chickens A.O., Ojewusi R.A., Olaniyi

O. F., Oyelekan T.N., Adeoye
F.l., Raheem O.D., Nafiu
Q.0., Olagunju K.

162 | ASAN- Assessment of two phytogenic leaf Adeoye, O., Odunsi, A. A., Department of Animal Nutrition and
NIAS-JAM- | meals on egg sensory properties and Olowolaju, E. B., Ajayi, O., Biotechnology, Faculty of Agricultural
MNO072 nutrient digestibility of nera black Adewoye, J. B., Adekunle, Sciences, Ladoke Akintola University

layer chickens C.0. of Technology, Ogbomoso, Oyo State,
Nigeria

163 | ASAN- Feeding value of defatted cashew Akande T.0., Abegunde Department of Animal Sciences,
NIAS-JAM- | kernel reject as protein source in T.O., Gbadamosi F.A. Obafemi Awolowo University, lle-Ife,
MNQ73 broiler diets Nigeria

164 | ASAN- Egg qualities of laying hens fed diets | Ayoola, T.O, Adu, O.A, Department of Animal Production and
NIAS-JAM- | supplemented with varying levels of Adeniran, C.0O. and Gbore, Health, The Federal University of
MNO074 copper (I1) oxide F.A Technology, Akure, Ondo State,

Nigeria
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165 | ASAN- Effects of dietary levels of enzyme Aderibigbe, T.A, Atteh, J.O, | Department of Animal Production,
NIAS-JAM- | supplemented rice husk on Ajayi, M.J, Okukpe, K.M, University of llorin, llorin, Nigeria.
MNOQ75 performance, nutrient retention and Opowoye, 1.0, and Salako,

microbial gut profile of broilers AO

166 | ASAN- Effects of dietary protein and energy Alli, O.1., De Campos, J.S., | Department of Animal Production,
NIAS-JAM- | levels on reproductive performance of and Ayorinde, K.L. University of llorin, llorin, Nigeria.
MNOQ76 guinea hens

167 | ASAN- Effect of feeding frequency on growth | Ogunsipe, M.H., Oladepo, Animal Production Unit, Department
NIAS-JAM- | performance of pigs A.D., Balogun, K.B. and of Agricultural Science, Adeyemi
MNO77 Adeyeye, S.A. College of Education, Ondo

168 | ASAN- Comparative effects of ascorbic and Adeosun, S.L., Ogundipe, Department of Animal Science,
NIAS-JAM- | baobab fruit pulp meal S.0.and 3 Akinyemi, | Federal University, Dutsinma Katsina
MNO079 On perforamnce and haematological M. State

status of
Broiler chicks in hot-dry season
ANIMAL PRODUCTS AND PROCESSING TECHNOLOGY

169 | ASAN- Comparative study on the ready to eat | Hassan A.B., Afolayan G.G., | Department of Science Laboratory
NIAS-JAM- | meat productions (Kilishi, tsuya, Tsire | Akyok A.D., Technology School of Science and
PTO001 and Dambun nama) in some parts of Technology Federal Polytechnic,

Kaura-Namoda town of Zamfara state Kaura-Namoda
Zamfara State.

170 | ASAN- Effect of roselle (Hibiscus sabdariffa), | Jiya, E. Z., Malik, A. A., Department of Animal Production,
NIAS-JAM- | ginger (Zingiber officinale) and garlic | Ayanwale, B. A., Okunola, F. | Federal University of Technology
PT002 (Allium sativum) extracts on meat A., Alabi, O. J. Minna

quality of broiler chicken

171 | ASAN- Growth performance, carcass traits Ayoola, M. A., Balogun, K. Department of Agricultural Science,
NIAS-JAM- | and economics of production of B. Adeyemi College of Education, Ondo
PT003
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broilers fed maize replaced with
biscuit waste diet

172 | ASAN- Assessment of consumers preference | Mustapha, Y., Jimoh, A, Regulatory Affairs Department,
NIAS-JAM- | to different types of meat in Kuje area | Babandi B., Shehu, B. Nigerian Institute of Animal Science,
PT004 council of FCT, Nigeria Abuja, Nigeria

173 | ASAN- Proximate composition and sensory Akangbe, E. E., Abu, O. A. Agricultural Biochemistry and
NIAS-JAM- | evaluation of broiler chicken meat fed Nutrition Unit, Department of Animal
PTO05 Moringa oleifera seed meal Science, University of Ibadan, Ibadan,

Nigeria

174 | ASAN- Effect Of Growth Promoters (Zeranol | Makinde, O. A., Soyelu, O. Department of Animal Sciences,
NIAS-JAM- | And Estradiol-17p3) On Carcass And T., Aderibigbe, A. O. Obafemi Awolowo University, lle-Ife,
PT006 Sensory Characteristics Of Zero- Nigeria

Grazed White Fulani Bulls

175 | ASAN- Quality assessment of retail meat cuts | Adetunji, A.O., Afeluyi, S.0., | Department of Animal Production and
NIAS-JAM- | sold in Akure town, Ondo state, Akintomide, A.A. Health, The Federal University of
PTO007 Nigeria Technology, Akure

176 | ASAN- Influence of late quantitative feed Adeyemi, K.D., Adegboyega, | Department of Animal Production,
NIAS-JAM- | restriction on carcass traits, fat A.O., Abubakar, S.0O., University of llorin, llorin, Nigeria.
PTO08 deposition, and meat quality in broiler | Obamonire, O.S, Ologunde,

chickens O.F.

177 | ASAN- pH of beef sausage as affected by time | Oshibanjo D. O., Adesope A. | Department of Animal Production,
NIAS-JAM- | post-mortem on yield and keeping ., Abegunde L. University of Jos, Jos Plateau
PTO009 quality of sausage

178 | ASAN- Effects of storage conditions on the Chimezie V.0O., Adeyemi Department of Animal Production,
NIAS-JAM- | chemical properties of Japanese quail | K.D.,Yusuff A.T., Alli, O.l., | University of llorin, llorin, Nigeria.
PTO10 and chicken eggs and Babatunde A.S.
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RUMINANT ANIMAL NUTRITION AND PRODUCTION

179 | ASAN- Effect of stages of growth on dry Akpensuen, T.T., Namo, Department of Animal Production,
NIAS-JAM- | matter yield and nutrients composition | O.A.T., Okpanachi, U., Faculty of Agriculture, University of
RNOO1 of Centro (Centrosema mollemart Andodah, E.O. Jos.

Exbenth) in the year of establishment
in Jos, Nigeria

180 | ASAN- Olfaction: stress management strategy | Anya, M.I., Ozung, P.O., Department of Animal Science,
NIAS-JAM- | To improve performance in ruminants | Ayuk, A. A., Agube, J. L. University of Calabar, Calabar,
RNO002 —areview Nigeria

181 | ASAN- In vitro methane gas production and Ikyume, T. T., Bashi, D. T., Department of Animal Production,
NIAS-JAM- | rumen fermentation kinetics of diet Atoo, A. F. College of Animal Science, Federal
RNOO3 containing fermented baobab seed University of Agriculture, Makurdi,

meal Benue State, Nigeria

182 | ASAN- Growth Performances and Saka, A. A., Adekunjo, R. K., | Federal College of Animal Health and
NIAS-JAM- | Haematological Parameters of West Ajayi, F. T., Adedeji, O. Y., Production Technology, P. M. B.
RNO00O4 African Dwarf Goats Fed Diets Odetola, M. O. and 5029, Moor Plantation, Ibadan.

Containing Varying Levels of Adekanbi, A. O.
Fermented Malted Sorghum Sprout

183 | ASAN- Accuracy of weight estimation Ma’aruf B.S., Ibrahim T., Department of Animal Science,
NIAS-JAM- | methods in small ruminant Sadigm.S., Umar, H.U., Faculty of Agriculture, Federal
RNO05 Shu’aibu A. University, Kashere, Gombe State

184 | ASAN- Effect of turmeric and black pepper Belewu M. A. and Oladipo O. | Department of Animal Production,
NIAS-JAM- | based diet on haematological and A. University of llorin, P. M. B. 1515,
RNO06 biochemical paramters of west african Kwara State, Nigeria

dwarf does

185 | ASAN- Effect of turmeric and black pepper Belewu M. A. and Oladipo O. | Department of Animal Production,
NIAS-JAM- | based diet on milk yield and milk A University of llorin, P. M. B. 1515,
RNOO7 quality of west african dwarf does Kwara State, Nigeria
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186 | ASAN- Growth performance and digestibility | Odeyinka, S.M., Ayandiran, | Department of Animal Science,
NIAS-JAM- | of rabbits fed bitter leaf (Vernonia S.K., Ganiyu, A.O., Obafemi Awolowo University, lle Ife.
RNO08 amygdalina) meal (valm) Arogundade O.S. Osun State. Nigeria.

187 | ASAN- Composition of browse plant species | Shehu, B., Muhammad, B. F., | Binyaminu Usman Polytechnic,
NIAS-JAM- | utilized by camels (Camelus Madigawa, I. L., Madobi, Hadejia, Nigeria.

RNO09 dromedarius) in semi-arid part of I.S., Mustapha, Y., Babandi.
Nigeria. B.

188 | ASAN- A Case for Smallholder Organic Goat | Simon, B.P, Ingweye, J.N. Department of Animal Science
NIAS-JAM- | Farming in Rivers State, Nigeria and Etela, I. Faculty of Agriculture
RNO10 University of Port Harcourt

PMB 5323, Choba, Rivers State

189 | ASAN- Performance of West African dwarf Okpanachi, U., David, O.C., | Department of Animal Production,
NIAS-JAM- | goats fed an ensiled mixture of some Luka, J.S., Agu, C. I,, Faculty of Agriculture, University of
RNO11 non-conventional feedstuffs Akpensuen, T.T., Odah, E.O., | Jos, Plateau State.

190 | ASAN- Cattail drying process for animal feed | Sale, N.A., Ratiff, S.N.L., National Agricultural Extension And
NIAS-JAM- lyiola, T., Kohn, R. A, Research Liaison Services (Naerls),
RNO13 Ahmadu Bello University, Zaria,

Nigeria

191 | ASAN- Growth performance and meat quality | Okoruwa, M. I., Adomeh, E. | Department of Animal Science,
NIAS-JAM- | evaluation of goats fed urea-treated E., Okoh, P. I, Ikhimioya, I., | Ambrose Alli University, P.M.B. 14,
RNO14 sugarcane waste and kolanut husk Ekpoma. Edo State, Nigeria

supplemented diets.

192 | ASAN- Evaluation of nutritional composition | Yahya, M.M., Aminu, I.M., Department of Animal Science And
NIAS-JAM- | of ensiled sugarcane waste with Gworgwor, Z.A., Kirfi, A.Y., | Range Management, Modibbo Adama
RNO15 varying levels of rumen digesta in University of Technology,Yola.

Adamawa state, Nigeria.

Department of Animal Health and
Production, Taraba State College of
Agriculture, Jalingo
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193 | ASAN- Carcass characteristic of west african | Eyoh, G. D., Udo, M.D., Department of Animal Science, Akwa
NIAS-JAM- | dwarf bucks fed sole foliage of Idiong, N. B. Ibom State University, P.M.B. 1167,
RNO16 Alchornea cordifolia, Aspilia africana Uyo, Akwa Ibom State

Andropogon tectorum.

194 | ASAN- Nutrients intake and utilization by Fajemisin, A. N., Ojewande, | Department of Animal Production and
NIAS-JAM- | west african dwarf goats fed B.A., Omotoso, O. B., Health, Federal University of
RNO17 Azadirachta indica (neem) leaf meal Libhaze, G. A., Osho, I. B., Technology, P.M.B 704, Akure.

diets. Nigeria.

195 | ASAN- In vitro gas volume production of Adedeji, O. Y., Saka, A. A, Federal College of Animal Health and
NIAS-JAM- | compounded diet containing graded Ajayi, F. T., Falola, O. O., Production Technology, P. M. B.
RNO18 levels of Aspergillus nigerbiode Oladele-Bukola, M.O., 5029, Moor Plantation, Ibadan.

graded corn cob

196 | ASAN- Effects of phosphorus fertilizer rates Girgiri, A. Y., Abubakar, M., | Department of Animal Science,
NIAS-JAM- | on dry matter yield of three lablab Kalla, D. J. U., Dass, U. D., University of Maiduguri, P. M. B.
RNO19 varieties Sokoto, M. B. 1069, Borno State Nigeria

197 | ASAN- Optimization of chloroform quantity Lawal M., Newbold C. J. N., | Institute of Biological, Environmental
NIAS-JAM- | for methane inhibition in in vitro gas and Rural Sciences, Aberystwyth
RNO020 production experiments University

198 | ASAN- The performance of West African Belewu, M. A., Ogunbajo, S. | Department of Animal Production,
NIAS-JAM- | dwarf (wad) goats fed graded levels of | A., University of llorin, llorin, Nigeria.
RNO021 Rhizopus oligosporus-treated rice husk

(rotrh)

199 | ASAN- Nutrient intake and apparent Yashim, S.M., Achi, N.P., Department of Animal Science,
NIAS-JAM- | digestibility of pigeon pea (Cajanus Ali-Balogun, J.K., lbrahim, Ahmadu Bello University,Zaria
RN022 cajanl) husk fed to red Sokoto bucks | A.T.

200 | ASAN- Intake of fibre by Yankasa rams fed Ashiru, R. M., Ibrahim, U., Department of Animal Science, Kano
NIAS-JAM- | sugarcane waste (SCW) silage Dan Abba, U. Y., Ibrahim, J. | University of Science and Technology,
RNO023 Wudil, Nigeria

Department of Animal Science,
Usmanu Dan Fodio University,
Sokoto, Nigeria

37




7" ASAN-NIAS Joint Annual Meeting, llorin 2018

201 | ASAN- Botanical composition of native forage | Ibrahim, U., Muhammad, Department of Animal Science, Kano
NIAS-JAM- | species in an established Gamba I.R., Ashiru, R. M., University of Science and Technology,
RNO024 (Andropogon gayanus kunth) pasture | Maigandi, S. A., Hassan, A. | Wudil, Nigeria

in the semi-arid zone of Nigeria M., Tamburawa, M. S.,
Gawuna, S.S., Khaleel, A. G.,
Zango, M. H., Madaki, S.

202 | ASAN- Nutritional potential of composite Inweh, D. A, Ikhatua, U. J., | Department of Animal Science,
NIAS-JAM- | diets comprising of rumen waste, Bamikole, M. A, University of Benin, Benin City,Edo
RNO025 poultry waste and cassava peels, using State, Nigeria

in vitro gas production technique.

203 | ASAN- Effect of feeding different ratios of Gadzama, 1.U., Yashim, National Animal Production Research
NIAS-JAM- | soymilk on S.M., Abdu, S.B., Ndudim, Institute, Shika-Zaria, Nigeria
RNO026 Blood parameters of friesian x bunaji | R.K.

dairy calves

204 | ASAN- Assessment of water salinity and Asheikh, L.G., Mohammed, Department of Animal Science,
NIAS-JAM- | microbial status of livestock farm in G., Abbator. F.1., Chana, University of Maiduguri, P.M.B. 10609,
RNO27 semi-arid environment. Z.M. Kolo, U. M. Maiduguri, Borno State, Nigeria.

205 | ASAN- Growth Performance and Nutrient Ibrahim*, T.A., Turang, S., | Department of Animal Science,
NIAS-JAM- | Digestibility of Red Sokoto Bucks Fed | Abdu, S. B., Hassan, M.R., | Ahmadu Bello University, Zaria,
RNO028 Varying Inclusion Levels of Sun Dried | Adamu, H.Y. and Yashim, | Nigeria

Mango (Mangifera Indica) Fruit S.M.
Waste Meals in Rice Offal Based
Diets

206 | ASAN- Performance characteristics and Jinadu ,K.B., Akingbade, Federal College of Animal Health and
NIAS-JAM- | nitrogen metabolism of west african A.O., Adekanbi, A.O., Production Technology, Ibadan.
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Potentials of Hot Red Pepper (Capsicum annuum L.) on performance and Coccidiosis in
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Abstract: A trial was conducted to assess the prophylactic efficacy of Hot Red Pepper (HRP) powder as an
additive on performance and coccidiosis in broiler chicken. A Completely Randomized Design (CRD) was used
to allot 210 a-day old Hybro-chicks to three treatments with seven replicates of ten birds each. Diet 1 which is a
Positive Control (PC) — supplemented with amprolium. Diet 2 was a Negative Control (NC) — without amprolium
and HRP, while Diet 3 was supplemented with Hot Red Pepper(HRP) at the level of 1.25%.

Results showed that at the starter phase Average Feed Intake (AFI) and Average Body Weight Gain (ABWG)
were higher numerically in diet 1 (PC) — with amprolium and diet 3 (HRP) — Supplemented type compared with
diet 2 (NC) — without Amprolium and HRP supplementation. At finisher phase, significantly (P<0.05) better
feed: gain ratio was reported in birds fed diet 1 (1.96) and in birds fed diet 3 (HRP — Supplementation, 1.98)
compared with in birds fed diet 2 (NC — without Amprolium and HRP, 2.12), respectively. Mortality ratio
(5.71%) was significantly (P < 0.05) higher in diet 2 (NC). Also, the Amprolium, and HRP dietary
supplementation had a significant effect on Oocysts shedded Per gram of feaces (OPG) in diet 1 (61.8, 40.6) and
diet 3 (70.1, 49.3) compared with diet 2 (83.6, 98.9) for both starter and finisher phases, respectively.
Conclusively, hot red pepper supplementation at 1.25% as an anticoccidial feed additive shows some promise
and deserves further investigation.

Keywords: Amprolium, Broilers, Hot Red Pepper, Oocysts, Prophylactic

INTRODUCTION

Avian coccidiosis disease (Protozoan) is one of the major threats to poultry industry. This disease caused by
seven different species of Eimeria (E.acervulina, E. tenella, E. maxima, E. necatrix, E. brunetti, E. mitis, E.
praecox) affects the intestinal tract of chickens, producing diarrhea, low weight gain, poor feed to gain ratio,
andin severe cases, mortality (Williams, 2002; Williams et al., 2009; Pop, L., et al., 2015). In broiler chickens
the most prevalent species are E. acervulina, E. tenella and E. maxima (Gyorke et al., 2013), of which E. tenella
and E. necatrix are highly pathogenic, causing hemorrhagic diarrhea and being responsible for greatly reduction
in weight gain and considerable mortality.

Various alternative strategies have proven their effectiveness in Coccidiosis control with potential stimulatory
effects on immunity and performances. Such as usage of feed additives, essential oils and plant extracts (Abbas
et al., 2012; Zamanet al., 2012). Among them, artemisinin produced by aerial parts of Artemisia annua and
piperine and capsaicin in hot red pepper (Capsicum annuum L.) had been proven to be effective against enteric
disorders in poultry. The mode of action of artemisinin most likely implies the production of free radicals due to
cleavage of its endoperoxide bridge resulting in the inhibition of the coccidian sarco (Del Cachoet al., 2010).
Similarly, Adedoyin et al. (2017) reported cases of better feed to gain ratio and lower mortality in broilers fed
HRP supplemented diets. Also, the control of this disease is based mainly on chemoprevention using
coccidiostats additives and more recently on immunization. But with the increasing resistance of avian coccidia
to anticoccidial drugs and vaccine efficacy which is variable and the usage may in some circumstances be
restricted. Thus, the discovery of novel effective anticoccidial is essential in order to keep in control this
devastating disease (Allen et al., 2004; Pop, et al., 2015 and Abdelheg, et al., 2015). The present study therefore

40


mailto:akintundedoyin@yahoo.com

7" ASAN-NIAS Joint Annual Meeting, llorin 2018
aimed to test the efficiency of hot red pepper (Capsicum annuum L.) on production performances and prevention
of coccidiosis in broiler chickens.

MATERIALS AND METHODS

Experimental Diets

The sun-dried hot red pepper (HRP) used in this experiment was obtained from Maya market in Ibarapa Area,
Oyo State and was then ground into powder. Diet 1 served as a positive control (PC) (with Amprolium at
60g/100kg diet) diet 2 served as negative control (NC) (without Amprolium and HRP supplementation) and diet
3 was supplemented with 1.25% of hot red pepper (HRP)

Table 1: Nutrients composition of commercial broiler hybrid diets (g/100g)

Nutrients Starter Finisher
Dry matter 89.4 89.3
Moisture 10.8 10.5
Crude protein 22.5 20.01
Ether extract 51 3.8
Crude fibre 4.3 3.6
Ash 5.0 6.0
Metabolisable Energy Kcal/kg 3000.8 3100.1
Phosphorus 0.45 0.44
Calcium 1.2 1.2
Methionine 0.56 0.52
Lysine 1.2 1.2

Experimental Birds and Management: A total of 210-day old Hybro broiler chicks were used in the present
study. Birds were allocated into 3 treatments, each with seven replicates using a Completely Randomized
Designed (CRD). Birds were vaccinated against Newcastle disease and infection bursal disease in the 1%, 10"
and 21% day. Also, birds fed with positive control (PC) diet 1 were medicated with antibiotics, Amprole-200 and
vitalyte as outlined by Olomu (2003). In contrast birds, fed with negative control
(NC) diet 2 were provided only with vitalyte, while diet 3 was supplemented with 1.25% hot red pepper (HRP).
Birds were raised on deep litter. Feed and water were provided ad libitum. Feed intake, weight gain, feed to gain
ratio (FGR) and mortality were recorded weekly and were used as indicators of birds’ performance. The duration

of the experiment was 56days. Feed to gain ratio (FGR) was calculated as follows:
Feedintake

FGCR= ———

Bodyweightgain

Parasitological and Immunological Index: On the 28th and 56th days, Oocysts counts were determined in
10gram of excreta collected. Samples were placed in separate airtight storage bags, mixed thoroughly and kept
refrigerated. Then, they were firstly ten-fold diluted in a tap water and the resulting solutions were further diluted
in saturated NaCl solution at a ratio of 1/10 (floating technique) and oocysts per gram of feaces was determined
by duplicate counts of duplicate feacal slurry from each specimen by using McMaster chamber method. The
results were presented as the number of Oocysts per gram of excreta (Abdelheg et al., 2015).

Statistical Analysis: Data obtained was subjected to analysis of variance (ANOVA) with SAS software
SAS/STAT, 2012). Duncan Multiple range tests (1965) was used to separate subclass means.
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Table 2: Performance characteristics of broiler chickens fed experimental diets containing different
Additives

Starter Phase Finisher Phase

Diets + Additive Av. Av. Feed: Mortality | Av. Av. Feed: Mortality

feed body Gain (%) Feed Body Gain (%)

intake weight intake weight

g/b/d  gain g/b/d  gain

g/b/d g/b/d

Diet 1- PC — with 43.08 32.80 1.31% 1.42° 84.6 43.14% 196> 2.85°
Amprolium)
Diet 2-NC- without 4264 3001 143 2.85° 7381 35.03*% 2122 5718
Amprolium and HRP
Diet 3- (HRP) — 45.1 33.03 1.36% 1.42° 88.46 44.61* 1.98° 1.42
supplemented type
SEM+ 2.08 3.39 0.08 0.19 9.91 1.39 0.20 0.02

abc... means within a column with same superscript do not differ significantly (P>0.05), SEM: standard error
means, g/b/d: grams/bird/day; HRP: hot red pepper, PC: positive control, NC: negative control

Table 3: Oocysts Excretion (x10%) per g of feaces in broiler chickens fed experimental diets containing
different Additives

Treatment Diet1 Diet 2 Diet 3 SEM+
Phases PC-with NC- HRP-
Amprolium without supplemented
amprolium type
and (HRP)
Starter 61.7° 83.6° 70.18° 1.9
Finisher 40.6" 90.1° 43.10° 3.3

abc... means within a raw showing the same superscript do not differ significantly (P>0.05), SEM: standard
error means, PC: Positive Control, NC: Negative Control, HRP: Hot red pepper

RESULTS AND DISCUSSION

Both the starter and finisher phases data on Average Feed Intake (AFI), Average Body Weight (ABW), Feed:
Gain ratio (FGR) and mortality are presented in Table 2. At the starter phase, birds fed with the diet 1 (Positive
Control (PC)- with Amprolium) and diet 3 (hot red pepper -supplemented type) had a numerical higher (P>0.05)
AFI and ABWG compared to diet 2 (negative control — without Amprolium and hot red pepper). At finisher
phase dietary treatment however, significantly (P<0.05) influenced feed: gain ratio of (1.96) in birds fed diet 1
and (1.98) in birds fed diet 3 (HRP-supplemented type) compared with (2.12) in birds fed diet 2 (NC — without
Amprolium and HRP) respectively. The mortality rate (5.71%)(P<0.05) was the highest in the (NC — without
Amprolium and HRP). This could be explained that production of enzyme, efficacy and system of birds at starter
phase are not yet fully developed to perform some metabolic activities. Pop, L et al. (2015) reported that the
pathogenic microbial floral in the small intestine compete with host for nutrients while at the same time inhibiting
the binding of the bile acids to the pertinent substances, which resulted to decrease in the digestion of fats and
fat-soluble vitamins. This leads to decrease in performance and increase in disease rate. Data from (Table 3) that
showed the oocysts excretion per gram of faeces were significantly (P<0.05) higher in birds fed diet 2 (NC —
without medication and HRP) compared with others throughout the experimental trail. This might confirm the
anticoccidial activity of the used products. However, they do not completely eliminate the parasites from the
intestine of those birds fed diets 1 and 3.
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CONCLUSION
In this study the prophylactic use of hot red pepper as anticoccidial feed additive shows some promise and
deserves further study.
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Effects of Crating on Stress and Fear Responses of Growing Broilers Fed with Moringa oliefera
Feed Meal
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Abstract: Poultry welfare during transport from sites of production to slaughter processing sites is a matter of
concern and loss of birds from stress during crating for transportation can lead to considerable economic loss by
the farmer. Knowledge of differential genotype susceptibility could be used in guiding selection of breeds and
improvement for crating stress resistance. Physiological stress response and fear levels were evaluated in broiler
chickens fed control diets, moringa oleifera supplemented diets for 8 wks. Birds were subjected to 3 hours crating
at 8 wks. The fear levels of birds were measured using Open field test (OFT) and tonic immobility reaction
(T1).There was significant difference (P<0.05) among breeds with Anak and Hubbard breed showing less
anxiety, Ross was the most anxious of the breed. This pattern was also followed after the crating treatment.
Stress contributed to the observed differences has shown by a reduction in activities of chickens in the 2" OFT.
Significance difference (P<0.05) between breeds of broilers in T.I tests shows that Anak and Abor acre are the
most fearful compare to Ross the least fearful of the breeds, stress and diet also contributes to the observed
differences found in the 2" T.I test. Significantly difference (P<0.05) between breeds was observed in
Heterophyl Lymphocyte ratio with Arbor Acre having the lowest, Ross was intermediate while Anak and
Hubbard have the highest values. In conclusion, supplementation of broiler diet with M. oleifera (2%) did not
have a modulatory effect on the physiological stress response of crated birds.

Keywords: Broiler, crating, tonic immobility, fear, stress, H/L ratio.

INTRODUCTION

The welfare of poultry during transport from sites of production to slaughter at processing sites is a matter of
concern and loss of birds from stress during crating for transportation can lead to considerable economic loss by
the farmer. The adverse effect of these factors on the bird may range from mild distress and aversion to injury
and death. It has been reported that 40 per cent of mortalities in "dead on arrival” broilers are a consequence of
stress (Bayliss and Hinton, 1990).Breeds may differ in this susceptibility although no scientific proof exists.
There is need for base-line information on differential crating stress susceptibility in different breeds of chicken
which are faced with crating stress to critically test the validity of the widespread belief that crating stress differs
between genotypes. Knowledge of differential genotype susceptibility would then be available for use in guiding
selection of breeds and improvement for crating stress resistance. Commercial broiler live haul involves a
number of potential stressors, including crating and transportation that can cause increased production of adrenal
hormones and affect the welfare of the birds. Crating causes an increase in plasma corticosterone (CORT) levels
in both laying hens and broilers (Beuving and VVonder, 1978; Kannan and Mench, 1996). The duration of crating
(Kannan and Mench, 1996) and the method of crating (Duncan, 1989) can also influence the stress response
shown by the bird. Although catching, crating, and loading are the procedures that are most likely to cause
physical injuries, crating and transportation has also been reported to be stressful to broilers. Therefore, the need
for attenuating the adverse physiological and behavioural consequences associated with crating and
transportation of broiler chickens is recognized within the poultry industry.

Stress response could be measured by Corticosterone concentration level and Heterophy Lympocyte ratio.
Duncan (1989), for example, found that birds that were crated and transported on a vehicle for 40 min had higher
plasma CORT concentrations than birds that were crated and loaded onto the vehicle but not transported. Further,
Cashman et al., (1989) reported that fear levels in birds were mainly determined by crating and transportation
and not just by catching and loading. The heterophil: lymphocyte ratio (H/L ratio) was used as an index of stress
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(Zulkifli et al., 2000a). In addition Gross and Siegel (1983) compared plasma corticosterone concentration and
H/L ratio responses to various stressors and concluded that the H/L ratio is a better indicator of stress in poultry.
While Open Field reaction and Tonic immobility (T1) reaction of chickens provides a useful behavioural method
of estimating their fearfulness (Jones, 1986). Cashman et al. (1989) mentioned that both journey duration and
waiting time in crates before and during transport increased the duration of tonic immobility.
Supplementations of broiler diets with some feed additives may aid in overcoming any deficiency and enhance
tolerance to stresses concomitantly. Moringa oleifera can be utilized for broilers to enhance performance and
productivity and to increase the immune status of broilers and consequently increase the resistance against
diseases, the vital minerals present in Moringa include Calcium, Copper, Iron, Potassium, Magnesium,
Manganese and Zinc. It has more than 40 natural anti-oxidants (Fuglie, 2000) which help in alleviating the
negative response of stress condition on birds.
Therefore the present study was conducted to investigate the effects of dietary supplementation of moringa
oleifera leaf meal on the Corticosterone concentration, H/L ratio and level of fearfulness as indicated by OFT
and TI after crating of different breeds of broiler chickens at age of marketing.

MATERIALS AND METHODS

Experimental design: A total of 192 broiler day-old chicks that, is 48 chicks each of four different genotypes
(Ross, Anak, Arbor acre and Hubbard) were used for this study, the birds were obtained from a commercial
hatcheries. Each strain were randomly distributed into four (4) groups containing 12 chicks each which were
labelled and identified A, B, C, and D. The chicks were housed separately by breed in a conventional deep litter
cage, thus making four (4) compartments per breed and a total of sixteen (16) compartments.

Each strain was sub-divided into four replicate of 12 chicks each, two replicated groups were fed with control
formulated basal diet while the other two groups were fed formulated feed supplemented with Moringa Oleifera
at 2% level of inclusion in both starter and finisher feed types. Feed and drinking water was available ad libitum,
the birds were fed with starter mash (1-4 weeks) and finished feed (5-8 weeks).

Processing of Moringa oleifera leaves: Fresh samples of the leaves of Moringa oleifera were harvested from
Moringa oleifera tree, stems and branches were cut. Fresh leaves of Moringa oleifera were manually removed
from the stem and branches, the leaves were air dried under the shade for 10 days. Dried leaves were grounded
into fine powder and stored at room temperature; the dried leaves were used in the formulation of the
experimental diet.

Apparatus and Procedures: All chicks were examined by the use of three (3) separate tests, including; an
Open- field test, a Tonic Immobility test, and Crowding and crating tests.

Open field behaviours were registered in one 5 min session when chickens were 14 days old (2 wks). Between
the age of 28 and 35 days (4-5 wks), all birds were tested individually in the Tonic immobility test (1st test).
Birds were tested in the Crating test when they were 54 days (8 wks) old.

A repeat of the above tests (2" OFT test and the 2" Tonic immobility test) was done when the birds were 7-8
weeks old.

The Open Field apparatus was constructed from Medium Density Fibre-board (MDF). For all tasks, testing order
was randomized for each trial. Experiments took place between 09:00 h and 16:00 h.

Open Field Test: The open field consisted of an observation pen measuring 122cm x 122cm x 74cm (width x
length x height ) of MDF (see Fig 1A).The floor was covered with a black rubber mat, and white chalk lines
divided the area equally in a 5 x 5 pattern of squares. After being caught gently and placed in the middle of the
open field the, 5 min observation started. After the 5 min observation the bird was immediately returned to its
home pen. All tests and observations were performed between 9.00 h and 15.00 h. The sessions were viewed via
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a camera hung above the apparatus, allowing the observer to score behaviour from a video screen in an adjacent
area.
Latency to cross the first square; total time spent walking, total number of squares crossed and total number of
distress calls were recorded using focal sampling continuous recording.

Tonic Immobility Test: The birds were subjected to tonic immobility test at 28 d (1st test) and 49 d (2™ test).
Tonic immobility was induced by inverting the chicken on its side and applying lateral manual restraint until the
chicken stops struggling. Tonic immobility duration was recorded from the moment the chicken became
immobile until the bird righted itself. Tonic immobility test was conducted in separate room within the same
building.

Crating test: The birds were subjected to crating test at 54 d (at 07 30h), 10 birds from each genotype group
were randomly selected, removed from their flock, carried by the legs in an inverted manner and placed in a
plastic crate (0.80m *0.60m* 0.31m). The crates were left stationary for 3 hrs in the other chamber (crates were
placed in a single stack) undisturbed. The birds were removed and used for the 2" OFT test and the 2" Tonic
immobility test immediately after they are taken out from the crate, before they were returned to their home
flock.

Blood collection procedure: Three chickens were selected at random from each group genotype after the 2"
OFT test and the 2" Tonic immobility test. Blood samples (0.3 ml) were collected directly from a puncture of
the wing vein into tubes containing EDTA as anticoagulant. Blood samples were capped, placed on ice and
delivered to a commercial laboratory as soon as possible after collection had been completed. Samples were
transferred to a freezer (—4°F) until Corticosterone, Heterophil Lympocyte ratio determinations were performed.

RESULTS

Significant difference (P<0.05) was found between breeds (both in OFT land OFT 2) in the latency to cross the
first square, number of squares crossed, total time ambulating, number of distress calls (Table 1). Significant
difference (P<0.05) was found between breeds (both in T.1 1and T.I 2) in tonic immobility time (s) (Table 2).
Significant breed effect was found only in the Heterophl Lymphocyte ratio with the Abor acre breed having the
lowest and the Anak breed having the highest Heterophl Lymphocyte ratio (Table 3).

The result of this study in the Open Field Tests show that there are differences in the behavioural character
exhibited by different breeds of broiler chickens (Table 1) which is in agreement with Buitenhius et al., (2004)
who explains that behavior has a genetic component is responsible for the observed differences in open field
behavior of different genotypes of chickens.

Stress has a major factor contributed to the observed difference in the second Open Field Test (Table 1) shows
a reduction in activities of chickens (latency to cross first square, numbers of squares crossed, total time
ambulating and total number of distress calls) which is in accordance with (Marin and Martijena, 1999) explains
that short—term stressful stimulation such as loud noise or social separation before placement in the open-field
decreases the tendency of chickens to ambulate and escape from the situation.

Tonic immobility test (2™ test) result is consistent with the view that fear behavior responses differs due to stress
in tonic immobility test in individual birds (Cockrem, 2007) because chickens under stress are known to have
increased arousal, cardiovascular tone and respiration rate. T.I duration was longer (T.I 2" test) (P<0.05) after
crating of broilers for 3 hrs irrespective of the diet given (Table 2) suggesting that crating increases the level of
fearfulness of broilers. It can be concluded that Moringa oleifera (2%) is not a good modulator of stress in
chickens although it have a positive effect on their productive performance. Stress affects performance of broiler
chickens in ethological tests.
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Table 1. Effects of breed on performance of experimental birds in both Open Field Tests.

TEST VARIABLES ROSS ANACK ABOR ACRE _ HUBBARD
OFT 1 LATENCY (s) 13154  + 9405 + 872 13576 + 651 110.21 + 10.89
4.1(46)" (40) (42)° (38)°
NO OF SQUARES  7.76 + 051 10.63 + 087 867 + 055 863 =+ 0.96
(46) (40)° (42)® (38)®
TOTAL TIME 43.61 + 5758 + 4286 + 279 48.97 +
Ambul (s) 2.88(46)° 5.22(40)° (42) 5.78(38)%
NO OF DISTRESS 21.15 + 233 + 129 1811 + 064 1813 =+ 1.04
CALLS 1.25(46) (46)° @7y (46)
OFT 2 LATENCY (s) 14929  + 11873 +7.75 13749 + 68 13359 + 9.15
11.61(41)° (40)2 a1y 41y
NO OF SQUARES 683 + 059 9.6+08(40)° 9.24 + 074 7.9+0.77 (41)®
(40) (41)*
TOTAL TIME 2649 + 269 3408 + 35 298 + 278 6271 * 5093
Ambul (s) (41) (40) 41y 41y
NO OF DISTRESS 16.68 + 1.19 17.98 + 1.01 17.87 + 088 1498 =+ 0.99
CALLS 47> 47e @ne (46)°

a,b,c Means = SE with different superscript letters are significantly different (P<0.05); but values without

superscript are similar (P<0.05).
Latency: Time taken to cross the first square. Ambul- Ambulating (walking). OFT: Open Field Test.

Table 2: Effects of breed on performance of experimental birds in both Tonic Immobility Tests

TES VARIAB ROSS ANAK ABOR HUBBARD
TS LES ACRE
TI1 TA(s) 178.66  + 154.52 + 1074 + 3.7 117.66 +5.93 (44)*
4.37 (44)° 4.61 (44)° (45)2
No of 1.77 £ 011 175 %+ 011 176 = 0.11 1.73+0.11 (44)
induction  (44) (44) (45)
T TA(s) 180.89 £+ 161.37 + 1427 £ 446 145.48 + 4.23 (46)?
2 5.32 (46)° 4.35 (46)° (47)2
No of 157 £ 024 137 £ 0.08 134 = 0.08 1.33+0.08 (46)
induction  (46) (46) (47)

a,b,c Means + SE with different superscript letters are significantly different (P<0.05) but values without

superscript are similar (P<0.05).
T.1 (s) — Tonic immobility time (s).
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Table 3: Effects of breed on hormone and haematological parameters after the stress test

VARIABLES ABOR
ROSS ANACK ACRE HUBBARD
Corticosterone  111.78 114 125.63 + 146.11 +
(ng/ml) 10.17 (12) 1421 (12) 12.28 (12) 18.42 (12)
H:Lreading 14 + 018 161+021 119 + 014 16 + 0.16
(12 (12)° (12)* (12)°

a,b,c Means+SE with different superscript letters are significantly different (P<0.05) but values without

superscript are similar (P<0.05).
H: L reading- Heterophl Lmphocyte ratio
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Abstract: The study was carried out to assess the profile of the tick infested Bunaji cattle. Sixty structured
questionnaires were administered to Bunaji cattle rearers and 40 blood samples collected from the Bunaji cows
with heavy tick infestation. The cattle graze solely on pastures and were reared under extensive system of
management. Majority (91.66%) of the respondents reported ticks infestation as the major parasite. The packed
cell volume (PCV), haemoglobin (Hgb), red blood cells (RBC), neutrophil, monocytes, eosinophil, basophils,
lymphocytes values were not significantly (P>0.05) in the four zones. There were no significant (P>0.05)
differences in the white blood cell (WBC) values of cattles from the three zones. In conclusion, the blood profile
of the Bunaji cows indicated an immune-competent population.

Keyword: Tick, Bunaji, Haematology

INTRODUCTION

Ticks as well as other ectoparasites are among blood sucking parasite that have cause loss of blood, transmission
of bacterial, viral, rickettsial and protozoan diseases which could be associated with severe losses to hide and
skin, negative effect on milk yield production, weight loss and even death of the affected animals (1). Measures
aimed at managing tick infestation to manageable levels will prevent production loss, reduce the use chemical,
and reduce the reliance on chemicals by utilizing control with alternative treatments for different herd group (2).
Studies on the blood profile of livestock not only have bearing on their physiological status but also have
environmental influence (3) hence haematological variables are valuable in selecting genetically immune-
competent animals (4,5).

The objective of this study is to know the haematological profile indicative of tick infestation of the White Fulani
cattle.

MATERIALS AND METHODS

Study Area: Data was collected from Bassawa district in Sabongari Local Government Area of Kaduna State
located between latitude 11° and 12° N and longtitude 7° and 8° E, altitude 640m above sea level (6). Bassawa
district was divided into four zones. Zone A- Bassawa, Zone B- Bomo, Zone C- Zango. Zone D- Grace-land.

Data Collection: Sixty structured questionnaires were administered to White Fulani cattle herdmen in the four
Zones (15 each). Blood samples were collected through the tail (cocigeal vein) for haemotogical assay from only
cows which had visible clinical presentations for tick infestion. Whole blood from 10 cows per zone (40 cows)
were collected into 40 Rake containers containing anticoagulants ethylene-diamine-tetra-acetate (EDTA) using
10ml syringe and needle guage 21G x 1'4”. The packed cell volume (PVC) was determined using Hematocrit
centrifugation technique (7). The red blood cell count (RBC) and white blood count (WBC) was carried out
manually using the improved Hawksley™ haemocytometer. Haemoglobin concentration (Hgb) was measured
spectrophotometrically by cyanmethemoglobin method (8).

Statistical Analysis: Statistical Analysis System (SAS) 9.0 program\was used for the data analysis. Simple
descriptive statistics using frequency and percentage was used to analysis the data. Means were compared using

Turkey- Kramer HSD
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RESULTS AND DISCUSSION

Table 1: Type of Feed

Types of Feed Frequency Percentage
Concentrate only 0 0

Forages 60 100
Concentrate and Roughage 0 0

Total 60 100

Table 2: Management Practice

Management Practice Frequency Percentage
Extensive 60 100
Semi-Intensive 0 0

Intensive 0 0

Total 60 100

Table 3: The Type of Ectoparasite found on the cattle

Ecto-Parasite  Frequency Percentage
Lice 2 3.33

Tick 55 91.66

Fleas 3 5.00

Total 60 100

Table 4: Haematological values of the White Fulani cows

Haematological Location Reference
Parameter Zone A Zone B Zone C Zone D Range*
PCV (%) 32.50+4.48  38.50+8.68 39.37+7.43  36.80+6.03 0.09 24-46%

Hgb (g/dl) 10.90+£1.52  12.8442.96 12.61+2.41 12.33+2.02 0.23  8-18(g/dl)
WBC (x10%L) 16.41+3.89  10.05+3.94 8.99+3.67 9.47+£2.57 0.32  4-12(x10°L)
RBC (x10°/L) 5.74+0.72 6.57+1.38  6.31+1.14 6.20£1.09 0.41  4-15(X10°L)
Total protein 7.66+1.13%  7.96+1.11* 7.53+1.06®® 6.18+2.25°  0.03* 6.0-7.5g/dl
Neutrophil (%) 26.40+10.98 31.80+8.18 31.05+7.33  30.20+12.45 0.57 15-45%
Monocytes (%) 1.90£0.70 1.60£0.67  2.11+0.54 1.90+0.64 095 2-7%
Eosinophil (%) 1.20+0.68 1.60+0.58  1.57+0.53 2.40+0.78 0.67 0-20%
Basophils (%) 0.70+0.30 0.80+0.33  0.95%0.35 0.50+0.34 0.07 0-2%
Lymphocytes (%) 58.70+21.48 65.90+7.43 60.63+13.50 56.90+20.79 0.63  45-75%

Significant difference p<0.05 using turkey kramer HSD , RBC- Red blood cells; PCV- packed cell volume;
Hgb- Haemoglobin; * 14

Table 1 shows the respondents do not give any feed supplements/concentrates but graze solely on pastures as is
characterised by the extensive management practices (Table 2) they employ. It has been reported (9) that animals
grazing solely on pastures are usually native to the locality and are less likely to have health and animal welfare
challenges compared to exotic species because animals are not kept in stifling conditions.

According to the herdsmen, ticks infestation is the major parasite they observe in their flock (Table 3). Tick has
also been reported (10) as the major ectoparasite which infects the cattle due to the extensive system of
management employed by those who rear cattle which predisposes the animal to tick infestation (11). Ticks still
ranks as one of the most economically important parasites of cattle in tropical and subtropical countries (11).
Ticks also rank second to insects as vectors of transmissible diseases in man and livestock (12).

The packed cell volume (PCV), haemoglobin (Hgb), red blood cells (RBC), neutrophil, monocytes, eosinophil,
basophils, lymphocytes values of the samples in the four zones were not significantly (P>0.05) different from
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each other and were within the reference clinical range for healthy cattle. This is indicative of a resilient and
immune-competent population of cows despite having been infested with ticks. There were no significant
(P>0.05) differences in the white blood cell (WBC) values as all were within the reference clinical range except
the samples from Zone A which was above the normal clinical range which was indicative of an underlying
health condition probably due to infection as the cows sampled were heavily infested with ticks (13). The cows
in Zone A may be more immune-challenged than the cows in the other zones (13). The total protein values (TP)
of the population sampled in the four zones were significantly (P<0.05) different (Table 4). The TP values were
however within the reference clinical range indicating that the prevailing environmental conditions such
management practice, forage the cows grazed on may have been sufficient in supplying the nutritive
requirements required and the tick infestation did not affect consumption of feed.
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Abstract: Tonic immobility, aggressiveness and plumage condition as welfare indicators in locally adapted
turkey raised on-farm was assessed in this study. One hundred and eighty-six locally adapted turkeys were used
for the experiment which was conducted for twenty weeks. Data were collected on tonic immobility,
aggressiveness and plumage condition of the turkey. These data were subjected to analysis of variance using
SAS (2004). Result showed that there was significant (p<0.05) effects of age on social aggressiveness of the
turkey. There was no significant (p>0.05) effect of age on tonic immobility and plumage condition of birds.
Also, there was significant (p<0.05) effect of sex on social aggressiveness and plumage condition of the turkey.
However, there was no significant effect of sex on tonic immobility of the chicken. It is concluded that younger
turkey is more aggressive than the older ones, also male turkey were more aggressive than the female turkey.
The plumage condition of the male turkey was better than that of the female.

Keywords: Aggressiveness, condition, plumage, tonic immobility, welfare

INTRODUCTION

Turkey Meleagris gallopavo provides nutritious food, rich in protein, niacin, and B vitamins (Bender and
Bender, 2005). Turkey is one of the domestic species used for meat production. Turkey has a long, dark, fan-
shaped tail and glossy bronze wings. They exhibit strong sexual dimorphism. The male is substantially larger
than the female, in males, plumage colour may serve as a signal for health status (Hill et al., 2005). Turkey
production in Nigeria has largely remained at the smallholder level due to various reasons ranging from
management problems to lack of incentives.

There are different ways of assessing welfare of animals which include tonic immobility, aggressiveness and
plumage condition among others. Tonic immobility is one of the frequently used tests for assessing welfare of
animals, it is regarded as a relatively robust measure of underlying fearfulness, particularly in poultry (Campo
et al., 2012; Al-Aqil et al., 2013). Behaviors such as increased aggression have been associated with stress in
poultry and other animals, though aggression does not necessarily indicate poor welfare in all situations (Broom
and Johnson, 1993). Mcglonge et al. (1993) found that an animal’s social rank within the group can affect stress
levels. Gentle and hunter (1991) have indicated that possessive removal of feathers resulted in marked changes
of behavior with regards to potential usefulness of fluctuating asymmetry as an indicator of plumage condition;
it would be possible that the birds with poor plumage condition might not have been as stress tolerant as those
birds with good plumage condition. Thus, this study sought to assess tonic immobility, aggressiveness and
plumage condition as welfare indicators in locally adapted turkey

MATERIALS AND METHODS

The study was conducted in turkey farms in Ibadan, Oyo state, Nigeria. One hundred and eighty-six locally

adapted turkeys were used for the experiment which was conducted for twenty weeks (5 months). Tonic

immobility was induced by placing turkey on its back with the head hanging in a U-shaped wooden cradle, the

bird was restrained for 15seconds. A stopwatch was started to record latencies until the bird righted itself (Gudev

et al., 2011; Campo and Carnicer, 1994). The plumage condition of the birds was assessed by using three-point
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feather-scoring scale from 1=very poor to 3= perfect for 5 body parts: back, tail, neck, breast and wings (Campo
and Prieto, 2009). Relative social aggressiveness among the turkey were assessed base on dominant-subordinate
relationship as reported by Campo et al. (2005)

Data collected were subjected to analysis of variance (ANOVA) using SAS (2004), where significant differences
occurred in the means, they were separated using Duncan Multiple Range Test.

RESULTS AND DISCUSSION

Table 1 shows the effect of age on welfare indicator of turkey. Result showed that there was significant (p<0.05)
effects of age on social aggressiveness of the turkey. The birds were most aggressive at younger age (20weeks
old). This could be due to the fact that at younger age, they are not well familiar with one another but the
familiarity will increase as they grow older and spend more time with one another. Buchwalder and Huber-
Eicher, (2005) report supported the result of this study when they found out that turkeys will increase in
aggression when unfamiliar birds are housed together but a marked drop in aggression occur as they become
familiar with each time. There was no significant (p>0.05) effect of age on tonic immobility and plumage
condition of birds.

Table 1: Effect of age on welfare indicator of turkey
Traits 20weeks 28weeks 34weeks SEM (1)
Aggressiveness 1.782 1.00¢ 1.40P 0.04
Tonic Immobility  1.16 1.08 1.09 0.02
Plumage Condition 1.16 1.00 1.06 0.03

b means different superscripts along the same rows are significantly different (p<0.05)

Table 2 showed effect of sex on welfare indicator of turkey. Results show that there was significant (p<0.05)
effect of sex on social aggressiveness. It has been reported that sex differences were usually due to differences
in hormonal profile, aggressiveness and dominance especially when both sexes are reared together (Ibe and
Nwosu, 1999). Millman and Duncan, (2000) also reported that during mating, male broiler breeders often exhibit
forced and rough sexual behavior towards females. Aggressive behavior is present in turkey when male and
female first interact, and had been found to occur more frequently than aggressive behavior between the males.
Another factor that may lead to aggressive behavior is the large body size of the male impeding their mating
ability, leading to frustration (Millman et al., 2000). Sex also had significant (p<0.05) effect on plumage
condition of the turkey with male turkey having better plumage condition than female. This could be due to loss
of feather during mating by female turkey. The female turkey tends to lose feather in different parts of her body
(such as neck, back, breast and wing) when mounted by male in the course of mating which makes the female
lose feather more than male turkey. However, sex had no significant effect on tonic immobility of the turkey.

Table 5: Effect of sex on welfare indicators

Traits Male Female SEM (&)
Aggressiveness 1.70° 1.46° 0.04
Tonic Immobility  1.13 1.12 0.02
Plumage Condition  1.20? 1.06° 0.03

b means of different superscripts along the same row significantly different (p<0.05)
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CONCLUSION
Based on the result of this study, it is concluded that younger turkey is more aggressive than the older ones, also
male turkey were more aggressive than the female turkey. The plumage condition of the male turkey was better
than that of the female.
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Abstract: A five month study which covers both the wet and dry seasons was carried out to investigate the
prevalent gastrointestinal parasites associated with Qstriches (Struthio camelus) in Borgu Local Government
area of Niger State. Faecal droppings of twenty-five (25) Ostriches were collected from the study area. The
samples were collected from twelve (12) Ostriches found in Kainji Lake National Park Head Office, eight (8)
were found in KOB Amusement Park, Wawa and five (5) in Emir’s Palace all in Borgu Local Government area
of Niger State. Samples of freshly pushed out faecal dropping were collected into clean polythene bags very
early in the morning throughout the experimental period. The samples were tagged and taken to National
Institute of Science Laboratory Technology (NISLT) in Ibadan, Nigeria for examination and identification of
worm species in the faecal samples. Analysis of the faecal sample revealed the presence of ova and larva of
Ascaridia species, Strongyloides spp, Schistosoma spp, Capillaria spp, Diphyledium spp, Amoebotania spp, and
Eimeria spp. This investigation revealed that the most prevalent gastrointestinal parasites of the ostriches in the
study area includes Ascaridia species, having a frequency of 42.82%; this is closely followed by the
Strongyloides spp with a frequency of 26.19% and Eimeria spp with the least frequency of 1.07%. Isolation and
identification of these species of worms in Ostriches in the study area suggests that helminthosis of Ostriches in
the study area are caused by these species of helminths.

Keywords: Ostrich; Helminths; Helminthosis; Prevalent; Gastrointestinal.

DESCRIPTION OF THE PROBLEMS

Food crisis that has engulfed Africa and developing countries thus requires a more concerted efforts and focus
approach to solve (1). Africa is the only continent in which per capita food production has declined over the last
three decades or so while the rates of food self-sufficiency have declined significantly (2). Major food sources
in these countries are almost entirely starchy food such as roots, tubers and cereals. These obviously do not and
cannot satisfy the protein needs of the populace most especially in the context of the fact that adequate diet must
include not only calories but the full range of nutrients that humans need for attainment of food security. This
is because protein is essential for muscles, bones, the antibodies that prevent infection, and the many enzymes
that regulate all of the body’s systems (3). In spite of its centrality in body system stability, protein intake and
particularly animal protein consumption in developing countries falls below the recommended rate (1). The
necessity of protein supplement food therefore becomes a matter of priority for productive living. Animal
proteins found in foods such as eggs, milk, meat, fish, and poultry are considered complete proteins because they
contain all of the essential amino acids that bodies need (4). The poultry industry has become one of the most
efficient producers of protein for human consumption. Its advantages of relatively shorter time of seven weeks
to produce a broiler and five months to produce a laying hen in contrast to what requires to produce beef and
pork make it the most sought after in terms of meeting protein needs of the masses. Of all the poultry products,
Ostriches continue to attract more attention due to its domestic and economic values. In Nigeria, Ostrich
production is not very popular among the poultry producers, probably due to its relative scarcity, high cost of
purchase and the need for large expanse of land in raising them. However, it is a very popular venture in
countries like Spain, France, Canada, Israel, South Africa, United States of America, Switzerland, Germany,
Japan and Holland where they are domesticated for meat, egg and high quality feather (5); the introduction of
Ostrich hide as a luxury leather has renewed interest in Ostrich farming. The eggs are good to eat in form of
Omelet (a hot dish of egg mixed together and fried often with cheese, meat, vegetable, etc) and one egg is
equivalent to two dozens of chicken eggs (5). A fourteen month old ostrich can yield 34 — 41kg of low fat red
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meat, which forms an important component of diet of the health conscious. The meat and skin are the greatest
products earning and largest returns. The greatest potentials of Ostrich production is however hampered by
problems such as poor breeding techniques, limited knowledge on Ostrich production and health management.
This work is thus directed at determining the prevalent gastro-intestinal parasites which can negatively affect the
survival and productivity in Ostrich.

MATERIAL AND METHODS

Study Area: This study was conducted in Borgu Local Government area of Niger State, which covers a land
mass of about 16,200,00km? and situated between Latitude 9°.00° - 11° 36’N and Longitude 3°.00” - 43° 9’E.
The study area was bounded to the coast by River Niger (Kainji Lake) to the Northern and Eastern boundaries
by Kebbi State and to the West is Republic of Benin. The population of the study area as at 2006 was 171,965
(NPC 2007) most of whom were scattered along the Lake, New Bussa to Dugga (6). The length of the rainy
season varies from about 175 — 190 days (5 — 6 months) during which from 1000 — 1250mm rainfall is recorded
annually in April reaching its peak in July to August and declined by September. Temperature of the study area
is always high during the dry season just before the rain ranging between 25°C — 40°C and it drops in December
and January due to harmattan ranging between 14°C — 15°C. The vegetation of the study area may be described
broadly as guinea savannah with legumes accounting for 55 — 70% of trees and almost an equal mixture of
legumes and small trees, while grasses dominate the herbaceous layer.

Sample Collection, processing and Microscopic examination: The study was conducted on twenty five
Ostriches all kept under semi-intensive management system. Freshly passed out faecal samples were collected
early in the morning into clean polythene bags between the month of February 2017- June 2017 considering both
the dry and wet seasons in the study area. The samples collected were subjected to Wisconsin sugar floatation
method; 3g of the sample were tauturated (mixed) with a sheather solution and strained through a sieve. 10mls
of the mixture were poured into 15mls test tube and centrifuged for about two to four minutes. They were then
removed from the centrifuge and refilled over to the top with the sheater solution. Cover slip was then placed
on the meniscus for about five to seven minutes. These cover slips were then removed and placed under the
microscope for examination and identification of the worm species. The number of eggs/ova was counted using
Stoll’s egg counting techniques to count eggs per gram (7).Using Stoll’s egg counting technique; the number of
eggs counted divided by the weight of the faecal sample (3g in this case) multiplied by 100.
X x 100 = Egg Per Gram (EPG)

39
RESULTS
The result of the diagnostic analysis of one hundred and twenty five faecal samples in Table 1 revealed various
species of gastrointestinal parasites found to be associated with the Ostriches (Struthio camelus) and Table 2
shows the summary of the diagnostic analysis of the prevalent gastro-intestinal helminth of the ostriches while
Figure 1 shows the frequency distribution graph of the prevalent gastro intestinal helminth parasite associated
with Ostriches in Borgu Local Government Area of Niger State.

Table 1: Diagnostic analysis of Prevalent Gastro intestinal parasites associated with Ostriches (Struthio camelus)
in Borgu LGA, Niger State

Location of | Number of | Isolated Number of | Number | Percentage
Collection of Samples | Samples Parasites Parasites of EPG | (%)
Collected Recovered positive
KLNP Head Office, 60 Ascaridia spp 948 32,600 | 52.84
Kere area.New-Bussa
Shistosoma spp 174 5,800 9.699
Strongyloides spp 576 19,200 32.11
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Amaebotania spp 96
TOTAL 1,794
KLNP KOB
Amusement Park, 40 Cappilaria spp 35
Wawa
Diphyledium spp 80
Ascaridia spp 195
Strongyloides spp 140
TOTAL 450
Emir’s Palace 25 Ascaridia spp 788
Eimeria spp 50
Strongyloides spp 425
TOTAL 1,263

3,20

59,800

1,166.67

2,666.67
6,500.00
4,666.67

15,000.01
26,266.67

1,666.67
14,166.67

42,100.01

5.35

100.00

7.77
17.78
43.33
3111
100.00
62.39
3.96
33.65

100.00

Table 2: Summary of diagnostic analysis showing the prevalent Gastro Intestinal helminth of Ostriches

in Borgu LGA, Niger State

Cumulative Number of different

Isolated Parasites spp of Parasites Isolated

Percentage Positive

Ascaridia spp 1,931 55.10
Shistosoma spp 174 4.96
Strongyloides spp 1,141 32.54
Amaebotania spp 96 2.74
Capillaria spp 35 1.00
Diphyledium sppEimeria spp 80 2.28
50 1.43
Total 3,507 100.00
7
Eimeriaspp @ 1.43
Diphyledium spp | 2.28
Capillariaspp (1
Amaebotania spp B9 2.74
Strongyloides spp | 32.54
Shistosoma spp | 4.96
Ascaridia spp | 55.1

0 10 20 30 40

50 60

Fig. 1: Frequency distribution chart of the Gastro Intestinal
parasites recovered from the Ostriches in the Study Area

DISCUSSION
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The result of the diagnostic analysis of the faecal sample indicated that Ascaridia spp is the most prevalent
helminth specie affecting the Ostriches (Struthio camelus) in the study area. This is closely followed by
Strongyloides spp while the least is Capillaria spp. This corroborates the findings of (8). It was also revealed
from this study that all the Ostriches in the study area harbor infection with variety of helminth parasites. The
helminth parasites recorded in the Ostriches in the study area agreed with the reports of (9).This nematode specie
is the most likely cause of mortality in chicks and adult Ostriches.

CONCLUSION AND RECOMMENDATIONS

The prevalence of Ascaridia spp in the study area is an issue of paramount importance to Ostrich farmers in
Borgu Local Government area of Niger State and in Nigeria at large. It is therefore recommended that
administration of adequate anti-helmintic agents should be put into practice among Ostrich farmers. Also,
hygienic management practices should be encouraged and quarantine of the animals before being introduced
into the flock should also be practiced.
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Growth Performance Characteristics, Bacterial and Oocyst Count of Egg-Type Chickens and
Cockerels Given Herbal Supplement in Western Nigeria

Allinson I. B., Abiola S. S., Adeyemi O. A., Oyekunle M. A., Dipeolu O. O.
Department of Animal Production and Health, College of Animal Science and Livestock Production,
Federal University of Agriculture, Abeokuta. Ogun State, Nigeria.

Abstract: Organic poultry production which promotes food safety is taking advantage of herbs and their
derivatives in improving the performance of poultry birds. This study assessed response of egg type chickens
and cockerels to commercial herbal supplement. In-vivo experiment was conducted using two hundred and forty
day-old Obas Brown strain pullet chicks and one hundred and eighty Obas Black cockerels. Both the pullets and
cockerels were divided into four equal treatment groups: Control without herbal supplement but with
conventional medication and vaccination (T1); Herbal supplement was given 5 days on weekly basis (T2);
Herbal supplement was given 5 days at 2weeks interval (T3); and herbal supplement was given 5 days at 3weeks
interval (T4). Treatments 2 to 4 were without conventional medication or vaccination. Each treatment was
replicated thrice with 20 pullets and 15 cockerels per replicate, respectively. The cockerel and pullet experiment
lasted for 20 weeks. Data were collected on performance characteristics, bacterial and oocyst count. Data
generated were subjected to one-way analysis of variance in a completely randomized design. Parameters
measured for growth performance, were not significantly (p>0.05) different in the layers and cockerels. Bacterial
and oocyst counts were also reduced in the excreta of birds in T2 to T4. Treatment 3 particularly recorded lowest
bacteria count of 0.71x10%fu/ml for cockerels and 1.4 x 106cfu/ml for pullets by week 20.

Keywords: Herbal-supplement, Growth-performance, Bacterial-count, Oocyst-count, Chickens

INTRODUCTION

Despite the fast growth of commercial chicken production during 1990’s, it can be observed that in the first two
decade of the 21st century and with two years to the expiration of the first decade, the world is experiencing a
continued increase in chicken meat and egg production (Aho, 2002). However, the present poultry industry faces
a myriad of management and economical barriers. In order to optimize poultry production levels and protect
consumers’ safety, various strategies are explored, one of which is the use of herbal medications.

Since ancient times, plants and plant parts have been indispensable sources of medicine for indigenous poultry
systems (Okitoi and Mukisira, 2000). In recentyears, advances in identification and chemical characterization of
plant compounds which are effective in the treatment of certain diseases have renewed interest in herbal
medicines (Khan et al., 2012). Some of the herbal preparations have beenreported to possess hepatogenic,
hepato-protectiveand growth stimulating properties which tone up the liver resulting in better overall
performance and higherprofitability due to increased efficiency of feed utilization (Ather, 1999). Many of the
herbal supplements are based on the earlier compilations of various ethno-veterinary medicine systems and are
used for their medicinal and non-medicinal properties (OKitoi et al., 2007). Since the conventional therapeutic
agents are expensive and the capability of small-scale poultry farmers in affording professional veterinary
services is limited particularly in the developing countries, the use of herbs and herbal preparations seems to be
a popular alternative. Therefore, the objective of this study is to investigate the efficacy of an herbal supplement
in poultry production

MATERIALS AND METHODS

Experimental site: The research work was carried out at the poultry unit of TREFAD (Teaching and Research
Farms Directorate), Federal University of Agriculture Abeokuta (FUNAAB), Ogun state, Nigeria. Located on
latitude7° 15'N, longitude 3° 26' E and its 76m above sea level (Google Earth, 2006). The research site was
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located in the Rainforest zone of South-West Nigeria with relative humidity in the rainy season (late March -
October) and dry season (November — early March) that ranged between 63 - 96% and 55 — 84%, respectively.
It has a mean annual precipitation of 1,037mm and with a mean annual temperature of 34.7°C (Google Earth,
2006).

Experimental birds and management: A total of 240 day-old pullets and 180 day-old cockerels of Oba’s
brown and Oba’s black strain respectively were obtained from Obasanjo Farms Holdings, Nigeria, for the study.
The cockerels were raised on deep litter system from 0-20 weeks, while the pullets were also raised on deep
litter from 0-20 weeks with nest box provided for egg laying. Feed and water were given ad libitum.

Experimental treatments and layout: Superliv®, a liquid herbal mixture produced by Ayurvet India and
marketed in Nigeria by Animal Care Konsult was applied in drinking water at the recommended dosage.
Treatment 1; this is the control where no herbal supplementation was given to the birds, but all other
conventional vaccinations and medication were given.

Treatment 2; the herbal supplement was given to the birds in this treatment, 5 days in a week (Monday — Friday)
at the recommended rate.

Treatment 3; the herbal supplements was given to the birds in this treatment, 5 days (Monday — Friday) every
two weeks i.e. fortnightly.

Treatment 4; the birds in this treatment were given the herbal supplements, 5 days every three weeks (Monday
— Friday). Treatments 2 to Treatment 4 were not given any medication or vaccination.

Experimental Design: The birds were randomly allotted to the four (4) treatments described above. Biosecurity
measures (well-cleaned, hygienic and controlled environmental conditions) were maintained in the experimental
house.

Experimental diets (See Table 1)
Data Collection: The following data were collected over the 20 weeks’ experimental period

(i) Performance Characteristics

Weight Gain =Final Weight-Initial weight (g/week)

Feed intake =Feed Given-Feed left/number of chicks (g/bird)
Feed Conversion ratio =Amount of Feed Consumed/Weight Gain

(i)  Collection of excreta for Bacterial count

At day old, fourth and eighth week of experiment (starter phase), excreta samples were collected from the
experimental birds with sterile swab sticks from three birds per replicate. The bacterial count procedures were
carried out at the Microbiology laboratory of the college of Veterinary Medicine, Federal University of
Agriculture, Abeokuta.

(iv) Collection of excreta for oocyst count.
A similar procedure in collection of excreta samples for bacteria count was also followed for the collection of
excreta samples for the oocyst count. The method used for the oocyst count is known as McMaster method
(Thienpontet al., 1979) and calculated according to the multiplying method as described by Urquhart et al., 1997.
These procedures were carried out at the Parasitological laboratory of the College of Veterinary Medicine,
Federal University of Agriculture, Abeokuta.
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Statistical Analysis: The data obtained in this phase were subjected to analysis of variance as appropriate for a
Completely Randomised Design using MINITAB 13.0 statistical package (2006). Significant means (p < 0.05)
among variables were separated using Duncan’s Multiple Range Test (Duncan, 1955).
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Table 1: Composition (%) of diets

Tngredients Chick starter Growers mash  Layers mash
Maize 40.00 50.00 42.00
Fish meal 2.00 - 2.00
Soybean meal 18.00 12.00 13.10
Palm kernel cake 10.00 - 17.90
Wheat offal 25.00 33.00 15.00
Bone meal 2.00 2.00 2.00
Oyster shell 2.00 2.00 7.00
Lysine 0.25 0.25 0.25
Methionine 0.25 0.25 0.25
*Chick’s vit/mineral

premix 0.25 - -
**Grower’s vit/mineral

Premix - 0.25 -
***Layer’s vit/min.

Premix - - 0.25
Salt 0.25 0.25 0.25
Total 100.00 100.00 100.00
Calculated analysis (%0)

Crude protein 18.71 15.09 16.47
Ether Extract 5.09 4,95 4,32
Crude fibre 4.56 4,22 5.48
Ash 3.58 3.60 3.49
Calcium 1.62 1.87 3.68
Phosphorus 0.93 0.97 0.97
Lysine 0.73 0.62 0.59
Methionine 0.28 0.24 0.27
Energy (MJ/Kg) 10.32 10.17 10.39

*Vit./Min. Premix contains By 1g; B>, 6g; B, 0.020; Ks, 3g; E, 30g; biotin, 0.05g; folic acid, 1.5g; choline
chloride, 250g; nicotinic acid, 30g; Ca-Pantothenate, 15¢g; Co, 0.4g; Cu, 8g; Fe, 32g; I, 0.89; Zn, 40g; Mn, 64g;
Se, 0.16g, BHT, 5g.

**Vit./Min. Premix contains Vit. A, 10 000 000iu; D3, 2 000 000iu; E, 12 500iu; K, 1.30g; B1, 1.30; B>, 4.00g;
D Calcium-Pantothenate, 1.30g; Bs, 1.30g; B12, 0.01g; nicotinic acid, 15.00g; folic acid, 0.05g; biotin, 0.02g;
Co, 0.20g; Cu, 5.00g; Fe, 25.00g; I, 0.06g; Mn, 48.00g; Se, 0.10g; Zn, 45.00g; choline chloride, 200.00g; BHT,
50.00g.

***Vit./ Min. Premix contains: Vits. A, 10 000 000iu; D3, 2 000 000iu; E, 13 000iu; K3, 1 500mg; B2, 10mg;
riboflavin, 5 000mg; pyridoxine, 1 300mg; thiamine, 1 300mg; D-Pantothenic acid, 8 000mg; nicotinic acid, 28
000myg; folic acid, 500mg; biotin, 40mg; Cu, 7 000mg, Mn, 48 000mg; Zn, 58 000mg; Fe, 58 000mg; Se, 120mg;
I, 60mg; Co, 300mg; choline, 275 000mg; methionine, 20 000mg; BHT, 5 000mg.

RESULTS AND DISCUSSION

Table 2: Effect of herbal supplement on performance characteristics of pullets (0-8 weeks)
Parameters Herbal Supplement
1 (control) 2 (weekly) 3 (2-weeks) 4 (3-weeks)
31.56+0.97 30.67 £0.67  30.00+0.00 30.22 £0.22
446.15+4.36  447.12+4.93  444.98+15.01 453.74+19.21
Average daily weight gain (g) 7.20+0.22 7.31+0.10 7.12+0.085 7.40+£0.31
Average daily Feed intake (g) 44.50+0.38 45.32+0.69 47.00£2.21 47.19+1.80
FCR 6.20 +0.23 6.20 £0.18 6.72 £0.25 6.39+0.21
Mortality 1.00 £ 0.22 2.67+£2.22 3.03+0.58 3.03+0.58

Auverage Initial wt(g)
Average Final wt (g)
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Table 3: Effect of herbal supplement on performance characteristics of pullets (9-20 weeks)

Parameters Herbal Supplement

1 (control) 2 (weekly) 3 (2-weeks) 4 (3-weeks)
Average Initial wt(g) 446.15+4.36 447124493  444,98+15.01 453.74+19.21
Average Final wt (g) 1397.25+41.55 1419.44+2.78 1437.67+25.62 1412.01+27.37

Average daily weight gain (g) 12.35+0.54 12.35+0.28 12.66+0.36 12.44+0.11
Average daily Feed intake (g) 82.11+1.50 90.64+1.38 91.47+1.07 86.02+2.88
FCR 6.66+0.19 7.35+0.20 7.24 0,24 6.91+0.17
Mortality 0 2.22+2.22 2.22+2.22 0

Figures are meanSE

Table 4: Effect of herbal supplement on performance characteristics of cockerels (0-8 weeks)

Parameters Herbal Supplement

1 (control) 2 (weekly) 3 (2-weeks) 4 (3-weeks)
Average Initial wt(g) 37.32+1.67 37.76 £ 096  35.94+0.72  36.44+1.78
Average Final wt () 531.70+21.06 523.97+16.52 495.95+11.96 509.16+22.25

Average daily weight gain (g) 8.82+0.41 8.68+0.23 8.21+0.20 8.44+0.42
Average daily Feed intake (g) 45.52+0.39 44.10+0.02 44.25+0.37 45.02+0.45

FCR 5.18+0.22 5.09+0.17 5.39+0.12 5.35+0.21
Mortality 2.00£0.58 0.67+0.33 0.33+0.33 1.33+0.33
Table 5: Effect of herbal supplement on performance characteristics of cockerels (9-20 weeks)
Parameters Herbal Supplement
1 (control) 2 (weekly) 3 (2-weeks) 4 (3-weeks)
Average Initial wt(g) 531.70+21.06 523.974£16.52  495.95+11.96 509.16+22.25
Average Final wt (g) 1751.85+126.58 2022.27+34.34 1807.58+5.46 1890.56+60.37
Average daily weight gain (g) 15.85+1.46 19.46+0.29 17.03+0.22 17.77+0.69
Average daily Feed intake (g) 120.08+2.74 114.72+1.91 118.37+2.69 114.65+3.03
FCR 5.72+0.69 4.37+0.06 5.12+0.12 4.81+0.16
Mortality 3.00+ 1.15 4.33+0.33 4.33+£0.33 3.00+1.00
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The result of performance of pullet chicks (0-8weeks) given herbal supplement is presented in Table 2. Result
obtained for all the parameters are comparable with one another. However, average daily feed intake increased
(p>0.05) with the use of herbal supplement. Average daily feed intake of 47.19g/bird was recorded for birds on
three weeks’ interval of herbal supplementation, while the lowest value of 44.50g/bird was obtained in the
control group.

The effect of herbal supplement on performance characteristics of cockerels (0-8 weeks) is presented in table 3.
The result values obtained are not significantly different (p > 0.05) for all the parameters measured. However,
the birds that were not given the herbal supplement (control) recorded the highest average daily weight gain of
8.82g while lower values were recorded for the group given the herbal supplement with treatment 3 having the
lowest daily weight gain of 8.21g. Results obtained for average daily feed intake and feed conversion ratio did
not show any particular trend.

The use of herbal supplement had no significant effect on the performance characteristics of all the treatment
groups at the 8™ week of age for both pullets and cockerels, this is also in line with the findings of Jibikeet al.
(2011). However, increase in value of the body weight gain and feed intake recorded for the group given herbal
supplement was also reported by several authors (Michel et al., 2011, Zamanet al. 2011, Chandrakesanet al.
2009 and Khan et al. 2008) who used herbal mixtures containing some of the herbs present in Superliv®. The
mortality recorded in this study was not significantly affected by the use of the herbal supplement. This is in line
with the findings of Jibikeet al. (2011). The result of oocyst count in this study is similar to that of Nidaullaet
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al., (2010) who used a herbal complex containing almost the same herbs as in Superliv®. The authors reported
a drastic reduction of oocyst count as was recorded in this study especially from week 8 and above. Zamanet
al., (2011) also reported a similar result with the used of herbal complex containing Azadiractaindica and some
other herbs. Michelset al., (2011) also reported the same reduction in oocyst count with the use of Ecliptaalba,
a major herb contained in Superliv®.

The bacteria count was reduced for all the groups in this experiment. The reduction of bacteria load in the birds
on conventional medication and vaccination programme is in line with the findings of other authors (Ulteeet. al.,
2002). This might be due to the effect of the antibiotics (Ulteeet al., 2002).

Generally, bacterial and oocyst counts were reduced with the use of herbal complex. The reduced bacteria count
both in pullets and cockerels treated with herbal supplement could also be as a result of the antimicrobial effect
of Pyrimidine as reported by Prasenjitet al., (2010). Although at week 8 there was slight increase in the number
of bacterial count and oocyst count which might be due to the wet season because high infection rate is associated
with rainy season. It can be seen that as soon as the dry season approached, bacterial and oocyst counts reduced
drastically, probably due to the use of herbal supplement. The result of bacterial count is in line with the findings
of other authors (Abasset al., 2012 and Biuet al., 2006).

CONCLUSION
From the findings of this study; the following conclusions could be drawn.
o The herbal supplement tested in this study, did not have any significant effect on the performanceof egg
type chickens and cockerels.
e The bacterial and oocyst counts were considerably reduced in all the treatments.
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Associations between Polymorphisms of the Yankasa Sheep IGF-1 Gene and Growth Traits

Umego, C. M., Kabir, M. Adeyinka, I. A. Alao, R. O., Mallam, I., Ibrahim, O. A, Jinadu, L. A.
National Animal Production Research Institute/Ahmadu Bello University, Shika-Zaria.

Abstract: A study was conducted at the Small Ruminant Research Programme of National Animal Production
Research Institutte (NAPRI) Shika, Zaria, Kaduna State, Nigeria to determine association between
polymorphisms of the sheep IGF-1 and growth traits in Yankasa breed of Sheep. A random sample of 140 sheep
(70 males and 70 females) was selected for the molecular study. Animals were measured for growth traits
namely: birth weight, average daily gain, weaning weight, weight at 6, 8 and 12 months, chest girth and height
at withers. Blood samples were collected from the animal's neck region through the jugular veins into 0.5ml
EDTA vacutainer tubes and transferred to the laboratory for DNA extraction. Frequencies of alleles were
calculated according to Hardy-Weinberg's. Association between genotypes and growth traits were determined
through the general linear model (GLM) procedure of the SAS program (Statistical Analysis System, 2000). All
growth traits (birth weight, weaning weight, average daily gain, weight at 6 months, weight at 12 months, height
at withers and chest girth) with the exception of Body weight (Kg) at 8 months showed significant (P<0.05)
variations. Sheep with AA and AB genotype were similar in performance across all traits (birth weight, average
daily gain, weaning weight, weight at 6 months, weight at 8 months, weight at 12 months and height at withers)
with the exception of average daily weight gain (g/day). It was therefore concluded that association between
genotype and growth traits showed that the AA and AB genotype were superior to the BB for most measured
traits. It is recommended that polymorphism of the IGF-I gene may be a potential molecular marker for growth
traits in Yankasa sheep.

INTRODUCTION

The Yankasa is a meat breed in the North and North central Nigeria. The Yankasa is a medium-sized breed of
Sheep. The tail is long and thin, the ears moderately long and somewhat droopy. Rams have curved horns and a
hairy white mane and ewes are polled (Mason, 1996). They have white coat colour with black patches around
the eyes, ears and muzzle.

Insulin-like growth factor-1 (IGF-1) is an important regulator of cell proliferation, differentiation, and apoptosis,
has acute insulin-like metabolic effects, and is important for growth and development throughout the body. The
level of IGF-1 peaks during puberty and after which it declines with age. Although the IGF-1 serum level is
influenced by many factors, such as nutritional status, liver function, and serum levels of sex steroids and insulin,
the secretion of this peptide is mainly regulated by growth hormone (GH) (Froesch and Zapf, 1985 cited in Licht
et al., 2014). It has been estimated that up to 60% of the variance in IGF-1 serum level has a genetic basis
(Harrela et al., 1996 and Hong et al., 1996 cited in Licht et al., 2014). Several polymorphisms in the promoter
region of the IGF-1-gene have been identified, comprising a variable length cytosine-adenine (CA) repeat
sequence (Kato et al., 2003). These polymorphisms are thought to influence the transcription rate of IGF-1,
which in turn affects serum IGF-1 levels (Fletcher et al., 2005). The 192 bp allele is the most common allele and
therefore is called the wild type (Fletcher et al., 2005; van Turenhout et al., 2011).

MATERIALS AND METHODS

Study Location: The research was carried out at the Small Ruminant Research Programme of National Animal
Production Research Institutte (NAPRI) Shika, Zaria, Kaduna State, Nigeria. Shika lies between latitude 11°
12'N, longitude 7° 33'E and at an altitude of 640m above sea level. The area falls within the Northern Guinea
Savannah having an average annual rainfall of 1100mm which starts from late April or early May to mid-
October, followed by a dry period (which is divided into early and late dry periods). The early dry period is
characterized by cold period and lasts from November to February. The mean temperature is about 24.4°C (14.5-
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39.5°C) with the lower humidity of 21% and 72% occurring during the early dry and wet seasons respectively
(Institute for Agricultural Research Meteorological unit, 2016).

Experimental Animals and their management: The animals were kept separately at the Experimental Unit of
NAPRI and reared under semi-intensive system. The breed was randomly selected among the stock at NAPRI.
The ewes that were selected for the study were between two and three years old based on the recommendation
of Taiwo et al. (1982). All the sheep were maintained on concentrate diets. Supplementary feeding was provided
to the advance pregnant and lactating ewes and young lambs. The animals were watered twice, once in morning
and again in evening. The sheep were housed during night in sheds covered with asbestos sheets with open sides
during winter and in open corrals made by chain link fencing during summer months.

The sheep were fed concentrate supplements (3% of body weight) in the morning at 8:00 am. The concentrates
were compounded using cotton seed cake, ground maize grain or maize offals, bone meal, vitamin and mineral
premix and salt to make a diet of 18% crude protein (CP) for weaners and 15% CP for yearlings and other adult
sheep. Gamba grass (Andropogon gayanus) hay was also provided after the concentrates. Nursing ewes and their
lambs were kept intensively up to weaning at 90 days while the other sheep in the flock were daily released to
graze on improved pastures of Digitaria smutsii; Bracharia decumbens; Gamba grass; Cynodon dactylon and
Hyperenia rufa, between 8:00 am and 4:00 pm. Drinking water was provided ad libitum. More feed were
allocated to pregnant ewes during the last two month of pregnancy corresponding to 3% of body weight. Routine
medication consisted of anti-helminthic, drenching (deworming) was carried out.

Statistical analysis: On the basis of identified genotypes of Yankasa Sheep, the frequency of alleles was
calculated according to Hardy-Weinberg's equation (Kubek and Bardun, 1990). This equation is based on the
binomial expansion of (p+q)?=1 which gives p?+2pg+g*=1
Where; p = Dominant allele

g = Recessive allele

Body linear Measurement: Height at wither: Measured by taking the measurements of the circumference of
the chest; behind the forelegs.
Chest girth: Measured as a distance from the surface of the platform to the withers of the animal.

Data collection: The Yankasa Sheep was measured for growth traits (birth weight, weight at 6, 8 and 12 months,
average daily gain, weaning weight, chest girth and height. Each of the experimental Sheep was scored according
to its band for the SNPs either as fast (AA), midway (AB) or slow (BB).

To determine associations, the traits of interest was analyzed using the general linear model (GLM) procedure
of the SAS program (Statistical Analysis System, 2000), the following statistical model was used for association
of SNP with any measured variable:

Yi=p+ Gi+ej

Where:

Yij= growth parameters,

p = the overall mean,

Gi= the fixed effect of the i*" genotype for IGF-1,

eij=the random residual error

69



7" ASAN-NIAS Joint Annual Meeting, llorin 2018
RESULTS AND DISCUSSION

Table 4.3: Association between IGF-1 genotypes and growth traits in sheep

Traits AA AB BB SEM LOS
Birth weight (Kg) 2.352 2.332 1.80° 0.25 *
Weaning weight (Kg) 12.422 12.292 11.16° 0.50 *
Average Daily Gain (g/day) 0.142 0.11° 0.11° 0.01 *
Weight at 6 months (Kg) 23.58% 22.01% 20.12° 1.05 *
Weight at 8 months (Kg) 28.12 28.66 29.09 1.31 NS
Weight at 12 months (Kg) 33.19% 32.572 29.01° 1.82 *
Height at withers (cm) 58.07% 57.51% 51.45° 2.90 *
Chest Girth (cm) 69.34? 68.79? 67.25° 0.60 *

b means across rows differ significantly (P<0.05); NS: non-significant. SEM: Standard error of means. LOS: Level of significance.

The association between the polymorphic forms of IGF-1 genotypes and growth traits in the Yankasa sheep
breed is outlined in Table 1. All growth traits or parameters (birth weight, weaning weight, average daily gain,
weight at 6 months, weight at 12 months, height at withers and chest girth) with the exception of Body weight
(Kg) at 8 months showed significant (P<0.05) variations. The AA and AB genotypes were mostly similar for
birth weight, weaning weight, weight at 6 months, weight at 12 months, height at withers and chest girth and
differed significantly (P<0.05) from the BB genotypes. Animals with the AA genotype had the highest birth
weight, weaning weight, average daily gain, weights at 6 and 12 months, height at withers and chest girth
followed by AB genotyped individuals, BB individuals had the lowest growth characteristics of the studied
population.

Observed differences in growth traits due to the various genotypes observed in this study agreed with the findings
of Kazemi et al. (2011) that polymorphism in 5° flanking region had a significant effect on growth traits, live
weight and carcass weight in Zel sheep and also that of Kurdistani et al. (2013) in Kurdish goat, were the
polymorphism of IGF-I gene was associated with growth traits and yearling fleece weight. But differed from the
reports of no significance (P>0.05) reported in Chinese dairy goats for body size, milk yield and birth weight
(Deng et al., 2010; Wang et al., 2011) and Gholibeikifard et al. (2013) in Baluchi sheep.

This significant impact of the various genotype on birth weight, weaning weight, average daily gain, weight at
6, 8 and 12 months, height at withers and chest girth in this study supports the assertion that Insulin-like growth
factor-1 (IGF-1) is an important regulator of cell proliferation, differentiation, and apoptosis, has acute insulin-
like metabolic effects, and is important for growth and development throughout the body. The level of IGF-1
peaks during puberty and after which it declines with age (Licht et al., 2014). According to Fletcher et al. (2005),
the polymorphisms are thought to influence the transcription rate of IGF-1, which in turn affects serum IGF-1
levels which influences growth trait. It is however cautionary to note that Results of studies that evaluated the
relationship between the IGF-1 promoter polymorphisms and IGF-1 levels are contradictory; the homozygote
192 bp genotype has been associated with both higher and lower IGF-1 levels compared to the heterozygote and
non-carrier genotypes (Fletcher et al., 2005 and Euser et al., 2011).

CONCLUSION

Association between genotype and growth traits or parameters showed that the AA and AB genotype were
superior to the BB for most measured traits.
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Abstract: The studywas carried out to investigatethe effect of seasonon luteinizing hormone (LH), progesterone
(P4) and estradiol (E2) and egg production on twostrains (Belgy and Pearl) of guinea fowls. Four seasons were
considered; late dry; January-March, early rain; April-June, late rain; July-September and early dry; October-
December. A total of ten female guinea fowls per strainwere used for the experiment. Luteinizing hormone,
progesterone and estradiol concentrations were determined through Enzyme Linked Immunosorbent Assay
(ELISA). There was significant difference (P<0.05) on the effect of season on the reproductive hormones and
egg production. Season and strain had significantlyaffected(P<0.05) the reproductive hormones availability and
egg production with season three (late rain) and Pearl strainhaving the highestvalues of (LH 5.060 + 0.213, P4
1.970 +0.085, E2 1.860 + 0.194, egg number 1675). It was concluded that Pearl strain of guinea fowl had better
performance in all seasons of the experiment and therefore recommended to be incorporated in improvement
program for egg production of Guinea fowls.

Key words: Guineafowls, Belgy, Pearl, Hormones, andReproduction

INTRODUCTION

One of the major sources of eggs in the rural parts of Nigeria is the guinea fowl. Its attractive plumage and value
as a table bird with game-type flavor and high meat to bone ratio has led to its worldwide acceptance (Embury,
2001). However, egg production is seasonal in guinea fowls (Ogwuegbuet al., 1988). Sonaiya and Swan (2004)
also reported that guinea fowls are seasonal breeders, laying eggs only during rainy season, under free range
conditions. This is because successful poultry species instinctively lay and incubate their eggs at a time of the
year when newly hatched chicks will have a better supply of high protein and energy food provided by the
environment. Sainaetal, (2005) reported 5+1 months breeding season in Zimbabwe, Southern Africa.The
seasonality of production has been recognized as one of the major problems that may hinder large scale
commercial guinea fowl production. Factors responsible for this seasonality are however not yet clearly known.
Progesterone, estradiol and luteinizing hormone are the most important steroid hormones affecting reproduction
in livestock and poultry and have been reported to be positively related to egg production in turkeys (Mashalyet
al., 1979). Tanabe et al., (1981) reported a positive correlation between circulatory levels of progesterone and
estradiol in egg production in laying hens in a pure-line. The preovulatory rise in plasma progesterone and
estradiol precede and stimulate the rise in luteinizing hormone and there is a positive feedback reaction between
progesterone, estradiol and luteinizing hormone that induces ovulation (Kanoth and Sharp, 1998). Adeyinkaet
al. (2007) reported a positive correlation between circulatory level of progesterone and egg production in guinea
fowls Numidameleagrisgaleata. However, this study was aimed at identifying season and strain effect on some
reproductive hormones availability and egg production.

MATERIALS AND METHODS

The experiment was conducted at the Department of Animal Science Teaching and Research Farm, Ahmadu
Bello University, Zaria, Nigeria. The site is geographically situated between latitude 11°11°N and longitude 7°
and 38’E at an altitude of 686m above sea level (Ovimaps 2015). Annual rainfall in this area ranges from
1102mm to 1904mm per annum which last from late April or earlyMay to October. The mean temperature
fluctuates from 31°C maximum during the dry season to 18°C minimum during the wet season. It is located
22km Northeast of Zaria city and in the northern guinea savannah zone of Nigeria as reported by (Kabir 2010).
A total of 48 twenty-eight weeks (twenty-four each of Belgy and Pearl) old guinea fowls were used for the study.
The parent stock of Belgy were obtained from Maradi, Niger Republic while Pearl from Zaria, Kaduna state. A
layer mash of 17%CP and 2710kcla ME/kg and water were offered ad libitum. The eggs collected were recorded
in a daily egg record book which was summarized at the end of every season. The data obtained was subjected
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to 2x3x4 factorial analysis, with two strains, three hormones and four seasons. Significant differences among
means were separated using Duncan Multiple Range Test (SAS, 2004).

RESULT AND DISCUSSION

Least square means and standard errors for the effect of season on hormones availability and egg production are
presented in Table 1. Hormones availability and egg number obtained in this study was significantly higher
(P<0.05) in the late rainy season. This was in line with previous report of having higher hormone availability
(progesterone) and collecting highest number in guinea fowls during late rainy season (Adeyinkaet al. 2007,
Jesuyon and Salako, 2013). There was six months of egg production coinciding with raining season. This is
similar to the report of (Sainaet. al, 2005) who reported five months of egg production in guinea fowls kept semi
intensively in Zimbabwe and Adeyinkaet al. 2007 that reported seven months of egg production. It also
supported the fact that guinea fowls egg production in Nigeria is restricted to rainy season (Sainaet al. 2005).
The increase in the hormones availability coincides with increase in egg production. This is similar to the earlier
report on pheasant (Mashalyet al. 2009). The current findings of this study also indicated that level of these
hormones is an important factor in egg production in guinea fowls. This result support the suggestions of
(Kannoth and Sharp 1998) who noted that the cessation of egg laying induced by stress was associated with low
level of these hormones in mainland ducks.

Table 4.9: Least Square Means (+ SE) for hormones and season on Belgie and Pearl strains
of guinea fowl

Season Strain Trait Mean (x SE) Egg production
1 Belgie LH 0.280 * 0.042¢ 0
P4 0.155 + 0.022¢
E2 0.310 + 0.082°
Pearl LH 0.428 + 0.064¢ 0
P4 0.220 + 0.029¢
E2 0.210 +0.031°
2 Belgie LH 1.700 £ 0.172° 221
P4 0.520 + 0.076°
E2 1.060 + 0.127°
Pearl LH 2.080 £ 0.36° 376
P4 0.540 + 0.040°
E2 0.750 + 0.101°
3 Belgie LH 4.670 + 0.255% 1552
P4 1.390 £ 0.116a
E2 2.000 £ 0.209*
Pearl LH 5.060 + 0.213? 1675
P4 1.970 £ 0.0852
E2 1.860 + 0.1942
4 Belgie LH 2.206 + 0.120° 18
P4 0.480 + 0.126°
E2 1.390 + 0.244°
Pearl LH 3.200 + 0.258° 48
P4 1.100 + 0.146°
E2 1.110 £0.179°

LH = luteinizing hormone, P, = progesterone, E2 = estradiol. Season 1 = late dry, Season 2 = early rain, Season 3 = late rain,
Season 4 = early dry. SE= standard error
Means with the same letters are not significantly different.

CONCLUSION AND RECOMMENDATIONS

Season three (late rain) has higher hormones availability and egg production, as such guinea fowls are confirmed
to be seasonal breeders. The findings revealed that Pearl strainhad better reproductive performance and therefore
recommended to be incorporated in improvement program for high egg number.
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DESCRIPTION OF PROBLEM

Ruminant animals especially the small ruminants are well known with small holders because of their sources of
food and forage for hay and pasture are mostly inexpensive feed sources and are considered to have poor quality
and have efficient conversion of feed into edible and higher quality meat, milk and hide (skin) (Solaiman, 2007).
It is known that environmental diversification of ruminants and their consecutive way of nourishment as well as
the sorts of food they feed on, constitute sources of great variety in the structure of their oral cavity (Kobayashi
et al., 2005). The oral cavity is the first section of the alimentary tract that receives food. It provides the digestive
functions of prehension, mastication and salivation. It also plays a role in the respiratory system through oral
breathing. The oral cavity consists of accessory structures; the teeth, the tongue and the wall enclosing the oral
cavity (Konig et al., 1991). The oral cavity is bordered rostrally by the lips and caudally by the pharynx at the
level of the palatoglossal arches. The outer vestibule of the teeth and jaw merge medially and the lips and cheeks
laterally. The ramus of mandibule and masseter muscles caudally, inside the dental arches. The palate dorsally
and the teeth gums and jaw margin laterally, the tongue margin ventrally. The size can be altered by raising or
lowering the tongue and floor of the oral cavity when the mouth is closed (Rajani et al., 2010). Many major
species effects which include those of growth, resistance to infection, fertility, adaptability, profitability sources
of production and semens characteristic have been reported (Chamorro et al., 1986; Emura et al., 2000a, 2000b).
However, there are scanty reports on species similarities and differences of oral cavity among the small
ruminants. Thus, this study is undertaken with the aim of comparing the oral morphometric parameters of the
oral cavity in Uda Sheep and Red Sokoto Goat. The results from this study will be useful for clinical comparative
anatomists and pathologists.

MATERIALS AND METHODS

The study was conducted in the Anatomy Laboratory, Department of Animal Health and Production Technology,
Niger State College of Agriculture, Mokwa, North central, Nigeria. Mokwa is located at latitude 9°1938” North
and longitude 5°3°16 East (Google maps, 2018). Twelve (12) heads (Six per species) of apparently healthy
adults of Uda Sheep and Red Sokoto goats of both sexes were purchased from local slaughter house in Mokwa
town. The samples were collected immediately after the animals were slaughtered and heads were separated
from the carcasses for morphomentric studies. The weight, length, thickness and width of the oral cavity in both
species were considered for the studies. The weight was measured by using a sensitive electronic weighing
balance in gram (g).The length and width were measured with the help of thread and ruler in centimeter (cm)
while thickness were measured with the help of a digital vernier caliper in millimeter (mm) respectively. The
transverse ridges over the hard palate were noted and counted. The hard palate (Upper Roof) was measured from
anterior papilla incisiva part to the soft palate or velum palatinum part (Posterior part of soft palate). The width
of hard palate was measured from the following points; Anterior part, Middle part, Caudal part and Narrowest
part. Also, the length and width of papillae incisiva and dental pad were measured. The length of buccal floor
was measured from rostral prefrenular part to the frenulum linguae, also the width of frenulum linguae, behind
incissors, the distance between the frenulum and caruncles over the buccal floor were measured accordingly.
The data of parts of the oral cavity obtained were expressed as mean + SEM (Standard Error of mean) and
subjected to Statistical Package for the Social Science {SPSS} version 17.0. Independent sample t-test at 95%
Confidence Interval {CI} was used to determine the level of significant difference in means values of parts of
the oral cavities between the two species. Values of (P< 0.05) were considered significant.

RESULTS AND DISCUSSION
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The mean morphometry of Oral Cavity parts are presented in Table 1. The means (+ SEMs) of number Width
of hard palate at the middle part, Width of papilla incisiva and Length of dental pad were significantly different
(P<0.05) between the two species, while other measured parameters were not significantly different (P>0.05)
from one another in the two species studied. The present results on mean (£ SEM) lengths of transverse ridges
of Uda sheep and red Sokoto goats to be 12.00 £ 0.26cm and 11.50 + 0.43cm respectively are within the ranges
reported earlier by Hemran and Ray (2009) in Black Bengal goat and Garole sheep, while the mean numbers of
transverse ridges in those breeds of sheep and goats are lower than what were obtained in this present study.
This difference could be due to genetic and/or species variations. The present results on the means length of hard
palate of Uda sheep and Red Sokoto goats to be 14.43 + 0.42cm and 11.43 + 0.43cm respectively are in close
range to the mean lengths of 11.80 + 1.05cm and 12.10 £ 0.08cm in sheep and goats respectively by Snedecor
and Cochran (1994). The mean length of Papilla Incissiva in Uda sheep and red sokoto goat obtained in this
study are similar to mean the lengths obtained in Black Bengal goat and Garole sheep as reported by Dyce
et.al.(1996). The present result on mean lengths of dental Pad obtained here are higher than the mean lengths of
6.22 £ 0.58cm, 2.70 + 0.31cm and 1.51 + 0.31cm respectively were similar to the reports of Snedecor and
Cochram (1994) in Black Bengal goat and Garole sheep. The present result on the mean lengths of rostral
prefrenular part in Uda sheep and Red sokoto goat to be 3.17 + 0.24cm and 2.43 £+ 0.21cm respectively are lower
than the values of 33.45 + 1.31cm and 16.05 £ 0.02cm respectively reported by Sarma et al. (1995) in sheep and
goat. The present results on mean widths of the rostral prefrenular part at frenulum linguae in Uda sheep and
Red sokoto goat to be 2.60 + 0.23cm and 2.22 + 0.35cm respectively and width of rostral prefrenular part behind
the incisors to be 3.55 £ 0.37cm and 2.67 = 0.09cm respectively are lower than the mean values of 19.06 +
1.01cm and 22.37 = 0.97cm respectively obtained in by Sreeranjini et al. (2010) in Samba deer. This difference
could be due to genetic and/or species variations. The present result on mean distance between frenulum and
caruncles of Uda sheep and Red Sokoto goats to be 1.67 = 0.23cm and 1.05 £ 0.09cm respectively are lower
than the mean values of 11.68 + 2.21cm and 10.55 + 2.10cm respectively obtained in sheep and goat by Sarma
et al. (1995). This difference could be due to species or environmental variations. The present result in mean
lengths of sublingual Caruncles in Uda sheep and Red sokoto goat to be 0.62 + 0.09 cm and 0.58 + 0.07cm
respectively are lower than the mean values of 7.40 £ 1.20cm and 4.67 £ 0.40cm respectively obtained in sheep
and goat by Mahabady et al. (2010).This difference could be due to genetic, species or environmental variations.
Table 1. Mean (+ SEM) morphometry of oral cavity parts in Uda sheep and Red Sokoto goat

Parameters Udasheep Red Sokoto Significant
Goat level
Hard Number of Transverse ridges (cm) 12.00 + 1150+ 0.43 NS
palate 0.26
(upper Length of the hard palate (cm) 14.43 + 1143+0.32 NS
roof) 0.42
Width of the hard palate at the anterior part 2.97£0.15 2.13+0.09 NS
(cm)
Width of hard palate at the middle part (cm) 4.10+£0.27 3.37+3.16 *
Width of the hard palate at the caudal part 4.38+0.27 3.55+0.13 NS
(cm)
Width of the hard palate at the narrowest part 2.88 +0.24 2.20+0.12 NS
(cm)
Length of papilla incisiva (cm) 0.97£0.06 0.58+0.05 NS
Width of papilla incisiva (cm) 0.97+£0.06 0.60%0.04 *
Length of dental pad (cm) 3.23+£0.23 1.90%0.19 *
Width of dental pad (cm) 1.25+0.15 0.87+0.07 NS
Length of median palatine raphae (cm) 10.42 + 850=%0.57 NS
1.07
Buccal Length of rostral prefrenular (cm) 3.17+£024 243x0.21 NS
floor Width of rostral prefrenular at frenulum 2.60+0.23 2.22+0.35 NS
linguae (cm)
Width of rostral prefrenular behind incisors 3.55+0.37 2.67 £0.09 NS
(cm)
Distance between the frenulum and caruncles 1.67 £0.23 1.05+0.09 NS

(cm)
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Length of sublingual caruncles (cm) 0.62+£0.09 0.58+0.07 NS
Distance between the median sides of theand 0.88 +0.08 0.70 +0.11 NS

right caruncles (cm)
NS=Not significant, *Significant at a=0.05

CONCLUSION AND APPLICATION

The means (= SEMs) of number Width of hard palate at the middle part, Width of papilla incisiva and Length
of dental pad were significantly different (P<0.05) between the two species, while other measured parameters
were not significantly different (P>0.05) from one another in the two species studied. The results of this study
will be useful for clinical comparative anatomists and pathologists.
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Effect of Genotype on Early Growth Traits of Pure and Crossbred Chicken Progenies Under
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Abstract: This study was carried out to evaluate the effect of genotype on early growth traits of pure and cross
bred chicken progenies. Data were obtained on 181 pure and cross bred chicken progenies of five different
strains namely; Naked neck (40), Frizzle feather (55), Rhode Island Red (53), Naked neck x Rhode Island Red
cross (9) and Normal feather x Rhode Island Red cross (27). Results were obtained from 0 week to 6 weeks and
parameters measured were body weight, body length, chest girth, keel length, shank length, thigh length and
wing length. Significant (P<0.05) differences were obtained between the variables and the age considered.
Naked neck x Rhode Island Red cross had the highest value in body weight and all other growth traits considered
at all ages. ranged 43.78 g - 334.67 g, body length ranged 6.50 cm - 12.97 cm, chest girth ranged 9.72 cm -
15.69 cm, keel length ranged 1.00-6.03 cm, shank length ranged 2.00 - 4.41cm, thigh length ranged 3.44-8.64
cm and wing length ranged 4.72 - 22.22 cm than other genetic stocks. It was concluded that Naked neck x Rhode
Island Red cross was superior than all other chicken genotypes which can be a bases of improvement of Nigerian
local chickens.

Keywords: Genotype, Growth Traits, Purebred Chicken, Crossbred Chicken

DESCRIPTION OF PROBLEM

Several reports have shown that genetic progress can be attained by either selection or cross breeding (1, 2).
Crossbreeding of the indigenous stock with commercial exotic birds has also been documented by Amao (3, 4)
and (5) to take advantage of artificial selection for productivity in the exotic birds and natural selection for
hardiness in the indigenous birds. (6) claimed that good combining ability resulting from a choice of the best
performing cross breed could lead to production of birds that will be better in growth rate and efficiency of feed
conversion without sacrificing adaptation to the local environment, thereby resulting in reduced cost of
production. Genotype can be defined as the genetic makeup of an organism with reference to a single trait, set
of traits or an entire complex of traits and the differences in growth traits brought about by some genetic factors
cannot be overlooked (7). Growth traits are the quantitative analyses of the structure, shape, and size of an
organism and derivation of body weight from body measurements (i.e. morphometric traits) has been reported
to be a practical and easy technique, especially among rural poultry breeders with lack of resources (8). (9)
reported that morphometric traits such as shank length and diameter were indicators of leg development while
body girth was an indicator of breast development. Aside its use as indicator of body weight, morphometric
traits can further be used to develop breeding strategies via optimum combination of body measurements (10)
to achieve maximum body weight and economic returns. Therefore, the aim of this study is determine the better
genotype between the pure and crossbred progenies derived from naked neck, frizzle feather, normal feather,
naked neck Rhode Island Red and normal feather Rhode Island Red crossbred.
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Materials and Methods

Experimental Site

The experiment was carried out at the poultry unit of Teaching and Research Farm, Ladoke Akintola University
of Technology, Ogbomoso, Oyo state, Nigeria. Ogbomoso is situated in the derived savannah zone of Nigeria
and lies on Longitude 4° 15! East of Greenwich Meridian and Latitude 8° 15! North of the equator. The altitude
is between 300 and 600m above the sea level while the mean temperature and annual rainfall are 27% and
1247mm respectively (11).

Experimental Birds and their Management

The experimental chickens used for the study are the local and exotic breeds. The local strains that were used
are the frizzle feather, Naked neck, Normal feather and the Fulani type which were purchased at local markets
in Oghomoso and its environs. The local hens were purchased at 16 — 18 weeks old while the local cocks were
purchased at 15 — 17 weeks old. The exotic breed (Rhode Island Red) was procured from Obasanjo farm in
Ogun state. The hens and cocks of the exotic breeds were purchased at 15 weeks old. A total number of 85 birds
were used for the experiment. The breakdown is 10 hens and 5 cocks of the Naked neck, 12 hens and 4 cocks
of the Fulani type, 15 hens and 4 cocks of the normal feather, 15 hens and 5 cocks of the Frizzle feather, 10
hens and 5 cocks of the Rhode Island Red breed. The experimental birds were managed strictly under the
intensive management system of production. Each bird was managed strictly under the intensive management
system of production and was individually housed in a galvanized battery cage which was being disinfected and
properly identified. The experimental birds on arrival were quarantined to forestall any disease outbreak as well
as adapting them to their new environment. The birds were dewormed and deloused while in the quarantine
house. Vaccination and medication program were carried out at intervals and bio- security measures were put
in place.

Feed and Feeding

The birds were fed ad libitum with commercial breeders mash containing 17.5% crude protein and
2700kcal/Metabolizable Energy while the hens were given layer mash containing 16% crude protein and 2800
kcal/kg Metabolizable energy and clean and cool water were also supplied ad-libtum to the birds.

Mating Technique

The mating technique that was adopted for the experiment is artificial insemination using the hand massage
technique. Massaging of the local breeds was carried out at 22 weeks old while massaging of the exotic breeds
was carried out at 18 weeks old. Semen was collected from the cocks and immediately inserted into the left vent
of the female birds with the use of insemination tube and this was done in the evening. The mating procedures
follow:

Normal feather (sire) x Normal feather (dam), Frizzle feather (sire) x Frizzle feather (dam), Rhode Island Red
(sire) x Rhode Island Red (dam), Naked Neck (sire) x Rhode Island Red (dam), Normal feather (sire) x Rhode
Island Red (dam)

Egg Collection and Incubation

The eggs collected from the inseminated hens were stored at room temperature of 14°C - 20°C in an open sided
room for seven days. Thereafter, the eggs were taken to the hatchery. Cracked eggs were separated from the
eggs that were taken to the hatchery. Incubation was carried out for 21 days and on the 19th day, candling was
done to determine the fertile eggs.
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Brooding, Feeding and Housing Management
Day old chicks obtained from the hatchery were wing tagged and taken to the brooder unit for 4 weeks. Artificial
heat was supplied through charcoal and electric bulb. During brooding stage, the chicks were fed ad libitum
with commercial chick mash which supplied about 22 % crude protein and 2900 kcal/kg Metabolizable Energy
from day old to 6 weeks while clean and cool water was also provided ad libitum.

Data Collection

Data was obtained on the progenies generated from the mating of the pure bred birds for the period of 6
weeks. The following measurements were taken on weekly basis: body weight in gram with the aids of sensitive
scale, body length, keel length, shank length, thigh length, breast girth, and wing length with the aid of tailor’s
tape rule in centimeters in according’s to the procedures described by (13).
Data Analysis

All data was subjected to one way analysis of variance in a completely randomized design using the

procedure of General Linear Model of (14) while significant means were separated with the same procedure of
(14). The below model was adopted.
Yij= p+pBi +ej
Where,
Yij = individual observation
K = overall mean
Bi = fixed effect of the genotype (1,2,3,4,5)
eij = experimental errors which is evenly distributed

RESULTS AND DISCUSSION

Table 1 shows the mean values of growth as affected by chicken genotypes at day old (week 0), 2, 4 and 6
weeks of age. There are significant (P < 0.05) effects between the genotypes in all the variables measured at
day old except keel length. Naked neck x Rhode Island Red genotype had the highest values for body weight
(43.78 g), body length (6.50 cm), chest girth (9.72 cm) and wing length (4.72 cm) while with the lowest values
obtained for body weight (27.00 g), body length (5.53 cm), chest girth (8.46 cm) and wing length (4.31cm) were
for frizzle feather genotype. At 2 weeks of age, better values obtained from the Naked neck and Rhode Island
Red genotypes for body weight (75.58 g), chest girth (10.92 cm), shank length (2.95 cm) and wing length (12.45
cm) higher than those of other genotypes while the Frizzle feather genotype had the lowest values for body
weight (52.44 g), chest girth (10.20 cm), shank length (2.57 cm) and wing length (11.19 cm). Naked neck x
Rhode Island Red genotype also had the highest values for body weight (177.00 g), body length (10.92 cm) and
chest girth (13.31 cm). The highest body weight (334.67 g), body length (12.97 cm), chest girth (15.69cm), keel
length (6.03cm) and thigh length (8.64cm) at 6th week of age were recorded in the Naked neck x Rhode Island
Red genotype while the frizzle feather had the lowest values for body weight (214.37 g), body length (11.53
cm), chest girth (14.24 cm), keel length (5.08 cm) and thigh length (7.20 cm) at this age. The result of the present
study showed that genotypes had significant effect on growth traits as earlier documented by (). The Naked
neck and Rhode Island Red cross performed better for all linear body measurements in all weeks. This can be
ascribed to the genetic makeup of the progenies which confers better dominance than other genotypes. This
finding is similar to the works of (14, 15, 16). These authors claim that variations in the genotypes were due to
differences in the genetic constitutions of the chickens. (17) found superior growth traits for crosses between
white leghorn and frizzle feather chickens over the crosses between the Naked neck and white leghorn chickens.
The frizzle feather had the least performance for all weeks and for all growth traits and this can also be linked
to the genetic makeup of the frizzle feather gene. This result is in line with the work of (6) who noticed the least
growth traits response for Normal feather for all weeks considered. The better growth traits obtained for Naked
neck Rhode Island Red crossbred over the other genotypes were consistent with the reports of (5, 15, 16) that
crossbred chickens were superior in respect to growth traits than their counterpart purebred chickens. Generally,
all the body parameters increased with respect to genotypes and the ages involved.
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Conclusion and Application
It can be concluded from the study that among the pure and crossbred used, Naked neck Rhode Island
Red crossbred was better in terms of growth traits than their other counterparts purebreds and crossbred. Based
on this study, the Naked neck and Rhode Island Red cross is recommended for growth traits in chicken and also
programme that involves exploiting traits due to their very high potential for growth displayed by Naked neck
x Rhode Island Red cross.
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Table 1: Mean values of growth traits as affected by chicken genotypes at day old, 2, 4 and 6 weeks.

Ages Genotype N Body Body Chest Keel Shank Thigh Wing

(wee weight (g) length (cm) girth (cm) length (cm) length (cm) length (cm) length (cm)

ks)

0 NN 40  31.45+0.85¢ 5.71+0.09¢ 8.43+0.12¢ 1.00+0.00 1.9440.02%  3.42+0.07%  4.20+0.10¢
FF 55  27.00+0.54° 5.53+0.09¢ 8.46+0.90° 1.00+0.00 1.89+0.02¢  3.27+0.06°  4.31+0.06°
RIR 53  41.06+0.67° 6.37+0.10° 9.09+0.11° 1.00+0.00 2.07+0.03*  3.35+0.07°  4.41+0.06°
NNxRIR 9 43.78+1.452 6.50+0.122 9.72+0.092 1.00+0.00 2.00+£0.002  3.44+0.06%  4.72+0.192
NFxRIR 24  34.78+1.30° 5.61+0.09° 9.02+0.11° 1.00+0.00 2.0240.04*  3.21+0.08°  4.34+0.12°

2 NN 27  62.59+1.70¢ 7.77+0.09¢ 10.83+0.13% 3.13+0.06%  2.74+0.06®  4.91+0.08%  10.44+0.28°
FF 54  52.44+1.33¢ 7.85+0.15° 10.20+0.16° 2.74+0.07°  257+0.05°  451+0.17°  11.19+0.18°
RIR 50  70.24+1.83° 8.41+0.13% 10.90+0.232 2.97+0.05°  2.85+0.03®  5.00+£0.07%  11.24+0.22°
NNxRIR 9 75.58+3 .852 8.54+0.172 10.92+0.502 3.31+0.118  2.95+0.07%  4.99+0.12%  12.45+0.31?
NFXxRIR 24  64.38+2.78° 7.76+0.13¢ 10.81+0.19% 2.71+0.14°  2.60+0.05°  4.90+0.09%  11.60+0.27%

4 NN 25 139.76+22.31¢  10.64+0.31% 13.22+0.39% 455+7.20°  3.56+0.09°  6.05+0.10*  15.90+0.50°
FF 51 110.04+£13.67¢  9.74+0.21° 12.2610.31°¢ 3.97+0.07°  3.17+0.05®  5.68+0.10° 15.28+0.24¢
RIR 50 149.92+10.43°  10.55+0.17% 13.1940.22% 4.36+0.09®® 3.56+0.08°  6.41+0.12*  16.60+0.28"
NNxRIR 8 177.004£12.092  10.92+0.252 13.31+0.282 456+0.16°  3.52+0.10°  6.09+0.15®  17.26+0.312
NFxRIR 20 122.70+16.15¢  9.80+0.25° 12.40+0.30° 4.29+0.11®* 3.50+0.10°  5.88+0.10°  16.52+0.28"

6 NN 23 239.31+10.20° 12.27+0.22° 13.92+0.54¢ 5.46+0.14>  4.21+0.12®  7.90+0.17%  20.45+0.38°
FF 51  214.37+£7.31¢  11.53+0.17¢ 14.24+2 .29 5.08+0.9¢ 3.97+0.07%  7.20+0.09¢ 20.10+0.22°
RIR 50  267.41+£9.27°  12.41+0.16%® 15.27+0.19% 5.60+0.11%  4.39+0.72 7.75+0.12°  21.22+0.30%
NNxRIR 8 334.67+23.792  12.97+0.222 15.69+0.382 6.03+0.16  4.41+0.12*  8.64+0.218  22.22+0.38?
NFxXRIR 17  283.65+12.62" 12.15+0.26 14.54+0.26° 5.44+0.11%  4.16+0.11®  7.22+0.28° 21.05+0.30%

abcdef\eans along the same column at each age with different superscripts are significantly (P < 0.05) different.
N = Number of observation, NN= Naked Neck, FF= Frizzle Feather, RIR= Rhode Island Red, NF= Normal
Feather, NN x RIR = Naked neck Rhode Island Red crossbred, NF x RIR = Normal Feather Rhode Island Red
crossbred.
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Effect of Breed and Sex on Carcass Characteristics of Turkeys (Meleagris gallopavo)

Abstract: Aim: This study was conducted to assess the effect of breed and sex on carcass characteristics of
Turkey. The result of carcass shows that there were significant (P<0.05) difference in all the traits measured
between and within the breed except thigh which has no significance (P>0.05) difference by the breed and sex.
For the organs Norfolk also have the higher values.

Study Design and Duration: The study conducted at 20 weeks during which the carcass characteristics were
measured in 100 Turkeys using completely randomized design.

Methodology: At twenty (20) weeks, 20 birds were selected from each breed which comprised of 10 males and
10 females on the basis of average weight. They were weighed, slaughtered and eviscerated for carcass
evaluation. The parameters that were measured are (LVWT) = live weight, (DRS WT) =dressed weight,
(CACWT) = carcass weight, (THI WT)=thigh weight, (BRE WT)=Dbreast weight, (WIN WT)=wing weight,
(BACK WT)=back weight, (DRTC WT)=drumstick weight and (NECK WT)=neck weight.

Results: Results obtained from carcass analysis shows that there were significant (P<0.05) differences in all the
traits measured (which are neck length, thigh length, shank length, body length, chest girth and wing length)
between the two breeds and also the same exist within the same breed except thigh which has no significance
(P>.05) difference by the breed and sex.

Conclusion: From the study conducted, results showed that, there were significant effect (P<0.05) of sex at 20
weeks on carcass traits, it showed that, the Norfolk breed demonstrated higher carcass weight than the Mammoth
breed.

Keywords: Turkey, Carcass, Norfolk, Mammoth

INTRODUCTION:

Turkey has been found to contribute to the economic and social life of Nigerians in that they are used during
festive period (Smith, 1990). Despite the increase in demand for turkey consumption, there are no large scales
commercial turkey farms in Nigeria to meet the ever increasing demand (Ogah, 2011). Today, with the vast
majority of poultry products being marketed in cut-up parts, yield of high value items such as breast and shank
have become critical to processors (Young et al., 2001). Watts and Kennett (1995) reported that demand for
high quality parts have driven poultry industry to change their marketing practices to cut-up parts in response
to consumer’s needs. It has been reported that genetic variation in carcass traits and body shape in turkey has
received little attention (Nestor et al., 2001). Variation in body weight within a flock can be attributed to genetic
variation and environmental factors that impinge on individuals (Ayorinde and Oke, 1995). In comparing
between body parts of two strains of Nicholas and hybrid toms turkey, Barbour and Lilburn (1996) had reported
heavier weight of pectoral's major and tibia, plus associated muscles, as well as higher relative weights of
pectoral's major in the hybrid toms at 72 and 82 days. Development of muscles and bones were studied by
Brenoe and Kolstand (2000) during the period of 4-12 weeks old in two commercial strains of turkeys (BUT-9
and Nicholas) of both sexes. The authors reported that meat proportion increased and bone percentage decreased
significantly throughout the experimental period for both strains and sexes. BUT-9 tended to have a higher
percentage of meat than Nicholas, while Nicholas strain of turkey showed lower bone percentage than BUT-9.
The objective of the study was to determine the effect of breed and sex on body weight and carcass
characteristics of turkey.

MATERIALS AND METHODS:

Experimental site: This research was carried out at Poultry Unit of the Department of Animal Science, Faculty
of Agriculture, Ahmadu Bello University, Zaria. Zaria is Located within the Northern Guinea Savannah Zone
of Nigeria, on the latitude 11°9° 45” N and longitude 7° 38” 8” E, at an altitude of 610m above sea level
(Ovimaps, 2012).
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Source of experimental birds: Day old Poults of two breeds of Turkey were purchased from ZARTECH Farms
Ltd, Ibadan, Oyo State of Nigeria. A total of 100 day old Poults of Turkey comprising of 50 Norfolk-black and
50 Mammoth-bronze were used for this study.
Management of experimental birds: Before the arrival of the chicks, the brooding room was cleared,
disinfected and fumigated. On arrival, the birds were brooded with the aid of kerosene stove and electric bulbs
as sources of heat. The birds were allowed ad libitum access to feed and water. The experiment lasted for 20
weeks
Experimental design: The study was 2-way factorial arrangement with breed and sex in 2 x 2 factorial in
Completely Randomized Design (CRD), each breed was replicated five times with ten birds per replicate.
Carcass Evaluation: At the end of twenty (20) weeks, 20 birds were selected from each breed which comprised
of 10 males and 10 females on the basis of average weight and were weighed, slaughtered and eviscerated for
carcass evaluation. The birds were fasted for 12 hours before slaughtering, bled and slaughtered weight was
taken in kg. The birds were defeathered manually using hot water and eviscerated. The live weight and carcass
weight were recorded. The dressing percentage was calculated.
Statistical Analysis: The data generated were subjected to General Linear Model (GLM) procedure of SAS
(2002). Difference among the breeds in terms of body weight and carcass traits were compared using Duncan
Multiple Range Test (DMRT) (Duncan, 1955).
Model for the experiment:
Yij= [ + Bi+ §j + (B x S)jj + €ij
Where: Yii= Observations, i = Overall population mean,
Bi = the effect of i breed (i = Norfolk-black, Mammoth-bronze)
S; = the effect of j" sex (k= male, female), BxSj; = interaction of breed and sex
eijk = random error term

RESULTS AND DISCUSSION
Table 1: Effect of breed on traits of Turkeys at 20 weeks

Traits (g) NORFOLK MAMMOTH SEM LOS
LVWT 3666.67% 3283.33° 85.80

CACWT 3200.00? 2850.00P 80.79

DRSWT 2583.33 2458.33 63.74 NS
THIG WT 335.00 294.67 25.36 NS
BRE WT 549.50 493.17 34,51 NS
WIN WT 312.17 304.00 20.57 NS
BACK WT 402.83 390.83 25.86 NS
DRTCWT 343.67 327.33 18.64 NS
NECK WT 219.50 209.17 14.61 NS

LVWT = live weight, DRS WT =dressed weight, CACWT = carcass weight, THI WT=thigh weight, BRE WT=breast weight, WIN WT=wing weight,
BACK WT=back weight, DRTC WT=drumstick weight and NECK WT=neck weight

Table 2: Effects of sex on traits of Turkeys at 20 weeks

Traits Male Female SEM LOS
LVWT 4166.678 2783.33° 85.80 *
CACWT 3566.672 2483.33° 80.79 *
DRSWT 2925.00? 2116.67° 63.74 *
THIG WT 353.002 276.67° 25.36 *
BRE WT 563.83 478.83 34,51 NS
WIN WT 348.33¢ 267.83° 20.57 *
BACK WT 443.00? 350.00° 25.86

DRTC WT 383.00? 288.00° 18.64
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NECK WT 247.67° 181.00° 14.61 *

LVWT = live weight, DRS WT =dressed weight, CACWT = carcass weight, THI WT=thigh weight, BRE WT=breast weight, WIN WT=wing weight,
BACK WT=back weight, DRTC WT=drumstick weight and NECK WT=neck weight

Table 3: Effect of breed and sex on traits of Turkeys at 20 weeks

NORFOLK MAMMOTH
Traits Male Female Male Female SEM LOS
LVWT 4533.33? 2800.00¢ 3800.00° 2766.67¢ 121.34 *
CACWT 3900.00? 2500.00¢ 3233.33° 2466.67% 114.26 *
DRSWT 3133.33? 2033.33« 2716.67° 2200.00¢ 90.14 *
THIGWT  371.00 321.00 335.00 354.33 30.21 NS
BRE WT 576.332 522.67° 551.33% 435.00P 48.80 *
WIN WT 340.00? 284.33° 356.67° 251.33° 29.09 *
BACKWT  442.67? 339.00° 443.33? 361.00° 36.58 *
DRTC WT  392.00? 295.33° 374.00? 280.67° 26.37
NECK WT  258.672 180.33° 236.672 181.67° 20.67 *

LVWT = live weight, DRS WT =dressed weight, CACWT = carcass weight, THI WT=thigh weight, BRE WT=breast weight, WIN WT=wing weight,
BACK WT=back weight, DRTC WT=drumstick weight and NECK WT=neck weight

The result shows the main effect of breed on carcass traits of Turkey at 20 weeks age, (Table 1) The results
shows that the live weight and carcass weight were significantly affected (P<0.05) by the breed while the dressed
weight, thigh, breast, wing, back, drumstick and neck were not significantly affected (P>0.05) by the breed at
20 weeks of age. Barbour and Lilburn (1996) compared important carcass parts of the two strains of Nicholas
and hybrid toms, they found breed was significantly affected (P<0.05) live weight and carcass weight. Breed
and feeding strategies may influence carcass quality and composition, which in turn may be utilized to meet
different market demands (Brenoe and Kolstad, 2000). Nestor et al. (2001) mentioned that genetic variation in
carcass traits and body shape in turkey has received little attention. A turkey’s skeleton comprises about 5 % of
its total body weight with strong well developed muscles running the length of the leg (Stu Keck, 2004).

The sex measured (Table 2) Sex significantly (P<0.05) affected all the parameters measured. Male Turkey of
all breed showed remarkable and better carcass yield than their female counterparts for all the traits except for
breast. The values obtained for the dressed weight agrees with the findings of Joseph et al. (1992) where dressed
weight of male birds was reported to be significantly higher than that of female. The carcass weight obtained
for the male was higher than that of the female as well. These findings correspond with the report of Theerachai
(2009) where male birds was reported to have higher proportion of total carcass and also consistent with that of
Garcia et al. (1993) strengthening the argument for inherent genetic differences. They reported sexual
dimorphism at slaughter and carcass yield of the chicken used in their study. These result revealed that males
generally had higher values for slaughter weight, weight after bleeding, slaughter weight after defeathering,
carcass weight and other organ weights measured in this study which is in accordance with the report of Cahaner
et al. (1993). This phenomenon known as sexual dimorphism has been revealed by several reports to usually
favour male compared to female especially in poultry (llori et al., 2010; Peters et al., 2010). Fayeye et al. (2006)
attributed this difference to genetic effect of sex which arises from the male physiological activities. Adedeji et
al., (2004) stated that the aggressiveness of males over the females especially when reared together put the
females at a disadvantage for feed and water.

At 20 weeks age (Table 3) The results shows the interaction effect of breed and sex on carcass traits of Turkey
at 20 weeks of age, the result shows that the live weight, dressed weight, carcass weight, breast, wing, back,
drumstick and neck were significantly affected (P<0.05) by sex across and within the breed except the thigh
which has not significantly affected (P>0.05) by sex within and across the breed. The male of Norfolk have the
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best carcass traits followed by male of Mammoth and there females. This is in accordance with Karima and
Fathy (2005) who reported significant breed differences in live body weight and other carcass parameters. This
is also in agreement with the findings of Musa et al. (2006) who found Males compared to females showed
higher live weight and carcass weight, breast, back, drumstics, neck and wing. The superior average male
performance among the more economically important traits is as a result of sexual dimorphism caused by the
faster growth and muscle laying activity of the male hormone. Development of muscles and bones were studied
by Brenoe and Kolstad (2000) using 4-12 wk old two commercial strains of turkeys (BUT-9 and Nicholas) of
both sexes. Their results indicated that meat proportion increased and bone percentage decreased significantly
throughout the experimental period for both strains and sexes.

CONCLUSIONS

From the results obtained in this study, the significant effect (P<0.05) of sex at 20 weeks age on carcass traits
showed the Norfolk breed demonstrate higher carcass weight than the Mammoth breed. The male of Norfolk
have the best carcass traits followed by male of Mammoth and there females. For marketing purposes, the
farmers need to know which breed can grow fast and give highest carcass weight, dressed weight and other
primal cuts, in this study Norfolk was better.

RECOMMENDATIONS

From this study Norfolk breed was recommended to the farmers because it had high carcass weight and hardy.
For breeding purpose the male of Norfolk and female of Mammoth and vice versa may be crossed to monitor
the growth of offspring.
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Abstract: Data from forty-eight (48) Yankasa ewes were used to study the relationship between litter size and
parity in estimate of live weight using body measurements at different ages in Yankasa ewes. The data were
collected at the College of Agriculture and Animal Science, Ahmadu Bello University, Mando Road, Kaduna
State, Nigeria. Traits recorded were Litter Size (LS), Parity (P), Body Length (BL), Height-At-wither (HAW),
Chest Girth (CG), Body Condition Score (BCS). The data were analysed using the General Linear Model of
SAS. The average height-at-withers, body length, chest girth, litter size, body condition score and body weight
recorded were 69.0 + 2.34cm, 66.0 + 3.40cm,77.6+3.40, 1.46 + 0.04, 2.67 + 0.10 and 32°0 + 0.24kg respectively.
The correlation coefficients recorded for the measured traits ranged between 0.21 and 0.89 and were significant
(P < 0.01). The coefficient of determination (R?) were significantly higher for both Y1 (Weight at 1 — 2years)
and Y, (Weight at 3-4years), but Y, was observed to have the highest R? value (93.22%). Weight equations
showed that body weight can be predicted using combination of linear body measurements. This study also
indicated that body measurements and body weight showed significant and positive correlations and the
tendency to show some progress with progressing litter size and parity of the ewes. These characters could be
improved by conditioning the environment and the system of management.

Keywords: Litter size (LS), parity (P), body weight (BW), body measurement (BM), and Yankasa Ewes.

INTRODUCTION

It is important to increase the efficiency of sheep production (output) by improving reproductive traits, quantity
and quality of growth traits, milk yield and other traits that are important economically (Vatankha et al., 2008).
Body conformation and growth rate of animals are important criteria for selection of breeding animals in meat
producing species. In many livestock species, conformation traits have been included in the genetic evaluation
procedures and selection programmes (Mandal et al., 2008). Body dimensions or linear measurements have
been used as indicators of body size and weight and live body weight can be predicted from body measurement
(\Valdez et al., 1997, Varade and Ali, 1999, Atta and EI-Khidir, 2004, Afolayan et al., 2006).

Litter size was positively correlated with parity (Awemu et al., 1999, Akpa et al., 2004and Abubakar et al.,
2014). Parity has been reported to have significant effect on body weight, body measurements, and other
reproductive traits in different studies of Sheep in various breeds (Yadzi et al., 1998; Vatankha et al., 2008,
Jafaroghi et al., 2010; and Mohammed et al., 2010). The productivity of domestic ruminants are closely linked
to their Live Weight and Body Condition Score (Robinson, 1990). Mellado et al., (1996) reported that infertility
increased in both bucks and does as body score decreased.

Yankasa sheep are the most widely distributed and most numerous sheep breed in Nigeria (Oni, 2002). Nigeria
has about 22.3 million sheep (FDLPCS, 1991), it is estimated that Yankasa sheep constitute 60% of the total
national flock and very popular among sheep farmers (Afolayan, 1996). It is a medium sized breed, with long
and thin tail and moderately long and somewhat droopy ears. Rams have curved horns and hairy, white mane
and ewes are polled. They have white coat colour with black patches around the eyes, ears and muzzle (FAO,
2006). The aim of this study is to estimate live weight using litter size parity and body measurements in Yankasa
ewes.

MATERIALS AND METHODS

Experimental site: The research was conducted at the Teaching and Research farm of the College of
Agriculture and Animal Science, Division of Agricultural Colleges, Ahmadu Bello University, Mando road,
Kaduna. The College is on Latitude 10°35°N and longitude 7°.25° — 26.41°E, Kaduna State Nigeria. The rainfall
in this area varies between 1096mm — 1544mm per annum and raining season last for 150-200 days and dry
season stars from October to early April. The mean annual temperature is 34°C with the hottest month being
March to April (40°C) and the coolest period (16°C), which is between December and January, during severe
harmattan (NIMET, 2014).
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Experimental Animals and their Management: A total of forty-eight (48) Yankasa ewes range between
twelve and forty-eight months of age were used for this study. The ewes were managed under semi-intensive
system. The animals were released for grazing in the morning at about 8.00am and were kraaled overnight.
Supplementary feeding was done using crop residues such as groundnut haulm, bean pods and maize offals.
Mineral blocks and water were also provided. The animals also receive routine inspection; deworming,
vaccination and treatment of ecto-parasites were carried out. All the animals were identified using ear tags.

Data Collection: Data were collected over a period of four (4) months (September to December). Body weight,
height-at-withers, chest girth and body condition score (BSC) were recorded fortnightly in the morning before
the animals were released for grazing. Litter size, parity and age of each animal were also recorded. Age of the
animals was determined using dentition formula as per Wilson and Durkin (1984). Body weight of the animals
were measured using weighing scale and values recorded in (Kg), height-at-withers was measured as the
distance from the surface of a platform to the withers, while body length was measured as the distance from
external occipital protuberance to the base of the tail and chest girth representing the circumference of the chest.
These traits were measured using measuring tape and figures recorded in (Cm). Body Condition Score (BCS)
was assessed using the 5-point scale (1 = very thin to 5 = obese) as described by Aumont et al., (1994) and
Thompson and Meyer (2002). The ewes’ lumbar vertebrae, loin and rump areas were palpated, examined and
then scored. Amount of fat deposit was determined by the use of fingertip pressure which is exerted on the back
bone, pin bone and hip bone.

Statistical Analysis: The population average and standard deviations were calculated based on the means of
SAS (2001). The variance analysis and multiple comparison were analyzed by the General Linear Model (GLM)
of SAS (2001). Significant differences were separated using Duncan Multiple Range test (SAS) (2001).
Correlation and regression were computed using SAS (2001). The data were analyzed using the following
model:

Yik= Pj+ Lc+ W+ Eju

Yij = any observation

1 = the overall mean

Pi = effect of parity of ewe

L; = effect of litter size of ewe
Wi = effect of weight of ewe and
Eij = residual error

RESULTS AND DISCUSSION

The descriptive statistics; mean + S.E minimum and maximum values for Height-At-Wither (HAW), Body
Length (BL), Chest Girth (CG) and Body Weight (BW) are presented in Table 1. The average values for HAW,
BL, CG, and BW. For first, second, third, and fourth parities were 65.0 + 1.10, 60.1 + 1.67, 70.0 + 1.89cm, 20.0
+ 1.04kg, 69.0 + 2.34, 66.0 + 3.40, 77.6 + 2.04cm, 32.0 + 6.23kg, 68.8 + 1.03, 68.0 + 0.91, 78.5 + 1.04cm, 31.5
+0.65 kg and 68.0 + 2.00, 68.5 + 6.50, 79.5 + 0.50 cm, 32.0 + 3.00 kg respectively. The coefficient of variation
(cv) for body measurements ranged from 2.5 to 11.5. BW, HAW, BL, and CG seemed to increase with
progressing parities of the ewes. This agrees with the report of Yadzi et al., (1998), Jafaroghu et al., (2010),
Mohammed et al., (2010) and Abubakar et al., (2014) that parity has significant effect on live weight and body
measurements increased with progressing parity of the does. The values for BW, HAW, BL and CG obtained
in this study were within the ranges reported in the same breed by Afolayan et al., 2006, Fasae et al., (2005)
and Umar et al., (2015).

Table 1: Descriptive Statistics of Parity on Height-at-withers, body length, chest girth and body weight
in Yankasa Ewes
Parity No48 Variable Means S.E. Min. Max. CV
1 08 HAW (Cm) 65.0+1.10 61.0 70.0 5.0
BL (Cm) 60.1+1.67 520 630 7.3
CG (Cm) 70.0+169 61.0 750 6.4
WT (Kg) 200+1.04 16.0 230 14.0
2 13 HAW (Cm) 69.0+234 620 75.0 7.6
BL (Cm) 66.0+3.40 55.0 740 115
CG (Cm) 776+294 700 86.0 8.5
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WT(Cm)  320+623 200 350 230

3 15 HAW(Cm) 68.8+103 670 710 3.0
BL(Cm) 68.0+091 660 700 27
CG(Cm)  785+1.04 760 810 25
WT (Kg)  31.5+065 300 330 41

4 12 HAW (Cm) 68.0+200 660 700 4.6
BL(Cm)  685+650 620 750 4.2
CG(Cm)  795+050 790 800 0.9

WT (Kg)  320+300 290 350 133

HAW: height-at-withers, BL: body length, CG: Chet girth, WT: body weight, Min: Minimum, Max: maximum, N: number of observation, Cv: Coefficient
of variation

Table 2: Prediction of weight traits using combination of linear body measurements in yankasa ewes

Traits Prediction equation LOS R?Value
Litter Size Y1 =-106.84 + 0.075 (X1) — 0.07 (X2) + 1.19 (X3) — 0.60 (BCS) ** 84.10%
Parity Y2 =-52.44 + 0.63 (X1) + 0.66 (Xz) —0.18 (Xs) + 3.43 (BCS) *x 93.22%

Xi: Height — at withers, X;: Body length, X3: Chest girth, BCS: BCS condition Score,
LOS: Level of Significance

The estimates of body weight traits in Yankasa ewes using linear body measurements are presented in Table 2.
The coefficient of determination (R?) were significantly (p < 0.01) higher for both Y (weight at 1-2years) and
Y2 (weight at 3-4years) respectively. Y2 was observed to have the highest R? value (93.22%). The coefficient of
determination (R?) indicated that the body measurements succeed to describe more variation in live weight.
These high R? values obtained from litter size (84.10%) and parity (93.22%) in this study accounted for the
highest variation of body weight by combination of HAW, BL, CG and BCS in predicting live weight than
using individual variable. This agrees with the report of Lawrence and Fowler (1997) that the coefficient of
determination of multiple regression of heart girth and any other linear measurement on body weight was
slightly higher than that of simple regression of heart girth on body weight. It is also in agreement with the
findings of Atta and Elkhindir (2004) that used combination of heart girth, wither height and scapuloischial
length for prediction of live weight of Nilotic sheep. These results are also supported by the findings of
Mohammed and Amin, (1996), Topel and Macit (2004).

CONCLUSION

The results of this study showed that body weight, body measurements, and body condition score had significant
and positive correlations and the tendency to show some progress with progressing parity of the ewes. These
characters could be improved by conditioning the environments for better production. It also indicated that litter
size and parity may be useful as selection criteria for improving performance traits in a situation where weight
measurements might not be feasible, especially by as small holder farmers that do not have access to the
weighing materials.
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Influence of Breed and Egg Weight on Fertility and Hatchibility of Sasso, Shika Brown
Chicken and Their Crosses
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Abstract: The effect of breed and egg weight on hatchability and fertility in Sasso, Shika brown and their
crosses was studied using one thousand, one hundred and seven (1107) eggs comprising 509 Sasso eggs (46
light, 285 medium, 178 heavy) 392 Shika brown egg (141 light, 97 medium, 154 heavy) and 205 Sasso x Shika
brown cross (19 light, 145 medium, 42 heavy). Data on number of fertile eggs, number of fertile eggs hatched,
fertile eggs not hatched, eggs not fertile, chicks dead in shell, deformed chicks and total number of eggs were
collected and analyzed by SAS (2001) using analysis of variance (ANOVA). The results revealed a significant
(p<0.05) effect of breed on the number of fertile eggs, number of fertile eggs hatched, fertile but not hatched
eggs, eggs not fertile, dead in shell chicks, deformed chicks and total number of eggs. For number of fertile eggs
hatched, Sasso had the highest mean number of fertile eggs hatched (19.55). Sasso had the highest number of
eggs not fertile (35.55). The number of deformed chicks was highest in Shika brown (0.66). Total number of
eggs was highest in Sasso (56.55). The highest value of fertile eggs hatched was observed in medium weight
eggs of Sasso (41.00). Furthermore, the highest number of eggs not fertile was observed in medium weight eggs
of Sasso (50.00). In conclusion, it is observed in this study that fertility and hatchability in chicken is affected
by the breed and the weight of the egg.

Keywords: Single Nucleotide Polymorphism, Hatchability, fertility, Sasso, Shika brown

INTRODUCTION

Domestic chickens (Gallus gallus domestica) are non-descriptive and heterozygous birds that are different in
size, colour, shape and production ability depending on their genetic makeup. In Nigeria the population of local
chickens’ accounts for 80% (Ajayi and Agaviezor, 2012) and are of great importance to man both nutritionally,
culturally and economically (Peters et al., 2008). Selection for production traits in the poultry industry (broiler
and layer) has resulted in a rapid improvement in animal performance. For broilers, the main selection pressure
has been on growth rate, feed efficiency, and carcass traits, and in layers, the focus has been to increase egg
production and quality (Fulton, 2012). However, although several traits have been genetically improved,
phenotypic and genetic variations still exist among chicken populations due to differences in selection practices
imposed by different breeding programs; therefore, improvements are required in this regard (Ronnegard and
Valdar, 2011). In poultry production, different factors ranging from environmental to genetic factors do affect
egg production, fertility and hatchability of the eggs. Some of such factors include storage time, position of the
eqgs, relative humidity, temperature and feed variation (Mussaddeget al., 2002; Al-Bashan and Al-Harbi, 2010).
However genetic factors such as breed type, genetic makeup of the embryo, shell quality, egg size and disease
also affect fertility and hatchability (King’ori, 2011). The productive value of animals is determined by its ability
to meet production demand and the production potential of domestic fowl is controlled by several parameters
including those related to its reproductive potential (fertility and hatchability of eggs). This study was therefore
designed to assess the influence of breed and egg weight on hatchability and fertility in Sasso, Shika Brown and
their crosses in the South - South region of Nigeria.

MATERIALS AND METHODS

This study was carried out at the University of Port Harcourt Demonstration Farm, Choba, Port Harcourt,
Nigeria. Ten(10) males and 100 females of Sasso and 5 males and 50 females of Shika brown donated by African
Chicken Genetic Gains (ACGG) for capacity building were artificially inseminated (Sasso males to Sasso
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females, Shika brown males to Shika brown females and Sasso males to Shika brown females) to generate a
total of one thousand, one hundred and seven (1107) eggs comprising 509 Sasso eggs (46 light, 285 medium,
178 heavy) 392 Shika brown egg (141 light, 97 medium, 154 heavy) and 205 Sasso x Shika brown cross (19
light, 145 medium, 42 heavy) were used for this study. The egg weights were classified as light <50g, medium
50 — 59g and heavy 60- 69g. The eggs were collected, weighed and sent to the hatchery. Data on number of
fertile eggs, number of fertile eggs hatched, fertile eggs not hatched, eggs not fertile, chicks dead in shell,
deformed chicks and total number of eggs were collected and analyzed using SPSS version 16 in a 3 x 3 Factorial
experimental design. Significant means were separated at p<0.05 using Duncan Multiple Range Test of the
same package.

RESULTS

Table 1 shows the effect of breed on fertility and hatchability parameters of the chickens studied. The results
revealed a significant (p<0.05) effect of breed on the number of fertile eggs, number of fertile eggs hatched,
fertile but not hatched eggs, eggs not fertile, chicks dead in shell, deformed chicks and total number of eggs.
Sasso and Shika Brown had more number of fertile eggs as compared to Sasso x Shika Brown cross. For fertile
number of eggs hatched, Sasso had the highest mean number of fertile eggs hatched (19.55). This was followed
by Shika brown (14.88) and the least value was seen in Sasso x Shika brown cross (8.22). Also, considering
fertile but not hatched eggs, the highest value was seen in Shika brown (8.77). This was followed by the Sasso
and Sasso x Shika brown cross having the same value of 1.44. Sasso had the highest number of eggs not fertile
(35.55). This was followed by Shika brown (19.88) and the least was observed in Sasso x Shika brown (13.22).
Chicks dead in shell also varied significantly. The highest number was observed in Shika brown (1.77). Sasso
had 1.11 and the least was observed in Sasso x Shika brown cross (0.33). The number of deformed chicks was
highest in Shika brown (0.66). Sasso and Sasso x Shika cross had no deformed chicks. Total number of eggs
was highest in Sasso (56.55) and was followed by Shika brown (43.55) and the least was observed Sasso X
Shika brown cross (22.88).

Table 1: Effect of breed on hatchability and fertility of Sasso, Shika brown and their cross

Breeds Number Number Number Number Number Number Total
of of of of of of number
fertile fertile fertile eggs not  chicks deformed of eggs
eggs eggs eggs not  fertile dead in  chicks
hatched hatched shell
Sasso 21.00% 19.552 1.44b 35.55? 1.11° 0.00° 56.55?
Shika brown 23.66° 14.88° 8.77% 19.88° 1.77° 0.662 43.55°
Sasso X Shika 9.66° 8.22¢ 1.44b 13.22¢ 0.33¢ 0.00P 22.88°¢
brown
Standard Error 0.00 0.30 0.30 0.36 0.21 0.11 0.36

a, b, ¢: Means in the same column having different superscripts are significantly different (p<0.05)

Table 2 shows the effect of egg weight on fertility and hatchability parameters of the chickens studied. There
was also a significant (p<0.05) effect of egg weight on the number of fertile eggs, fertile number of eggs hatched,
fertile but not hatched eggs, eggs not fertile, deformed chickens and total number of eggs. Number of chicks
dead in shell were not however significant. Shika brown had the highest number of fertile eggs and the least
was observed in Sasso. Fertile numbers of eggs hatched were highest among medium weight (28.55). This was
followed by the heavy weight eggs with a value of 13.66 and the least was observed among the light weight
eggs (9.33). For fertile but not hatched eggs, the light weight eggs had the highest value of 4.88. This was closely
followed by the heavy weight eggs with a value of 4.00. The least was seen in the medium weight eggs with a
value of 2.77. However, there was no statistical difference (p>0.05) between the light and heavy size eggs. For
eggs not fertile, the highest significant value was observed in heavy weight eggs (27.88). This was followed by
the medium weight eggs having a value of 27.22 and the least was seen in the light weight eggs (13.55). Chicks
dead in shell were not significantly affected by egg weight. However, the medium and heavy weight eggs had
equal value of 1.11 as compared to the light size egg with a value of 1.00. For deformed chicks, the highest
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significant number was seen in the light weight eggs with a value of 0.66. There were no deformed chicks in
the medium and heavy weight eggs. For the total number of eggs hatched, the medium weight eggs had the
highest value of 58.55. This was followed by the heavy weight eggs with a value of 41.55. The least was
observed in the light weight eggs with a value of 22.88.
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Table 2: Effect of egg weight on fertility and hatchability of eggs

Egg size Number Number Number Number Number Number  Total
of of of ofeggs  of of number
fertile fertile fertile not chicks deformed of eggs
eggs eggs eggs not fertile dead in  chicks

hatched hatched shell

Light 9.33¢ 4.44° 4.88° 13.55° 1.00 0.66% 22.88°

Medium 31.33° 28.55% 2.77° 27.22% 1.11 0.00° 58.55?

Heavy 13.66° 9.66° 4.00? 27.88% 1.11 0.00° 41.55P

Least Square 0.00 0.30 0.30 0.36 0.21 0.11 0.36

Mean

a, b, ¢: Means in the same column having different superscripts are significantly different (p<0.05)

DISCUSSION

The results of this study show that difference in breeds has a significant effect on different hatchability
parameters. The findings of this study is thus in line with the fact that hatchability and fertility performance of
eggs depends on genetic factors (Islam et al., 2002). Fertility and hatchability are interrelated heritable traits
and they vary among breeds, variants and individuals within breeds and variants. However, Ashart et al. (2003)
reported that there was no significant difference (p>0.05) in the fertility between Lyallpur silver black and
Rhode Island Red interaction but between the hatches, significant (p<0.05) differences were observed. From
this study, higher hatchability results were achieved in medium egg weight. This shows that jumbo size eggs
and light weight eggs should not be set in the hatchery. However, maximum fertility was observed in the light
weight eggs. Similarly, Hassan et al., (2005) reported that medium size eggs yield at least 75% hatchability
compared to 50% and70% hatchability of small and large eggs respectively. However, in contrast Dewilt and
Schwalbach (2004) observed that large eggs recorded higher percent hatchability in New Hampshire and Red
Rhode Island chicken breeds. Another study also showed that large size eggs of indigenous Venda chickens had
a higher hatchability than medium and small size eggs (Mbajiorgu, 2011). A negative correlation between egg
size and hatchability in crossbred chicken was observed and heavier eggs resulted in low hatchability than
medium size eggs (Farooget al., 2001). Similarly, Wondmeneh et al. (2011) reported that medium size eggs of
Potchefstroom keokeok chicks had the highest hatchability than large and small eggs size group. The results of
this study is also supported by that of Durmuset al., (2010) who reported that fertility, late embryonic mortality
(dead in shell), and hatchability differs between genotypes.

CONCLUSION

In conclusion, genetic and non-genetic factors influenced hatchability and fertility in Sasso, Shika brown and
Sasso x Shika brown cross. A significant effect of breeds and egg weight on fertility and hatchability
parameters was observed. The use of Sasso and Shika brown as pure breeds as well as medium weight eggs
should be encouraged for better percentage of fertility and hatchability. However, understanding these factors
and how they affect chickens reproductive or productive traits will help to develop practices to regulate hen
productive performance at a profitable level.
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Relationship among some Intrinsic Milk Related Traits in Extensively-Managed
West African Dwarf Does
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Abstract: Scrutiny of milk production traits is a necessity towards identifying dairy potentiality of West African
Dwarf does. Mammary gland morphometric characteristic of lactating extensively managed West African
Dwarf (WAD) does (n = 330) was examined based on age, lactation length (LL) and kids’ number. Udder traits
(length-UL; width- UW and circumference - UC) and teat traits (Length —TL; diameter- TD and distance
between teats -DBT) were examined. Data obtained were subjected to Pearson correlation. The result revealed
a nonsignificant influence of kids’ number on all the traits while a significant (P<0.05) but negative correlation
coefficient (-0.198) was observed between UC and LL. A strong association was obtained among all the udder
traits (UC, UL, UW) and between DBT and udder traits (UC: r = 0.544; UL: r = 0.667 ; UW: r = 0.588). This
study concluded that age and lactation length of lactating WAD does had minimal influence on teat and udder
characteristics but a selection priority for UL has greater tendency to accompany increase in other mammary
gland parts.

Keywords: Lactation, Morphology, Relationship, Teat, Udder

Description of Problem

A conglomerate of factors is known to influence the quality and quantity of milk obtainable from livestock.
Genetic make-up, for instance, has been reported among the factors that affect the milk yield and composition
in various ruminant species (1; 2). Similarly, a positive correlation was indicated to exist between lactation yield
and some of the udder morphometric characteristics of ruminant species (3; 4). Therefore, identification of
potential dairy animals are usually based on actual yield test and some physical characteristics which are
considered to be indicative of yield ability (5). Udder and teat physiological and conformational characteristics
are vital to lactation, and are often considered in addition to other factors when dairy animals are selected. Shape
and size of the udder and teat, for instance, have been shown to be related to milk yield of some species of
ruminants (6). Ease of milking was also documented (7) to have strong association with the morphology of the
mammary gland and its attachments. Therefore, morphometric characteristics of the physiological apparatus for
milk production and ejection is one the most important considerable factors if WAD goats are to be selected for
dairy purpose. There is however a dearth of information on these dairy production traits in WAD goats. Thus,
the present study was aimed at examining the influence of doe age, lactation length and kids’ number on udder
and teat morphology of semi-intensively managed lactating West African Dwarf does. This would eventually
assist in designing selection criteria for potential dairy candidates in WAD goats.

Materials and Methods

Experimental Sites: The study was conducted in the agrarian communities in llorin south and llorin East Local
Government Areas, Kwara State Nigeria. This comprised of Aleniboro, Sentu, lle-Apa, Oke-ose and Lajiki.
Experimental Animals: Three hundred and thirty extensively managed lactating West African Dwarf does
within the age range of 1 — 10 years were used for the study. The goats were grouped into five age ranges (1 —
2yrs; 2 - 4yrs; 4 - 6yrs; 6 - 8yrs; 8 - 10yrs) using dentition (8) and production history obtained from the owners
of the animals.

Data Collection: Flexible tape rule was used for measuring udder and teat morphometric parameters as
described by (9). The parameters measured were: Udder width (UW) - distance between the widest part of the
udder measured from the rear end; Udder length (UL) - length from rear to the front attachment of udder along
with its sole, where the udder blends smoothly with the body; Udder circumference (UC) — this was measured
at maximum diameter of udder; Teat length (TL) — distance from attachment of teat with udder to the end of
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teats; Right and left Teat diameter (TD) — distance between the middle of teats and its side and; Distance between
teats (DBT) - distance between sphincters of the right and left teats.

Data analysis: Relationship between the variable was analyzed using Pearson’s correlation of SPSS Version
17.

RESULTS AND DISCUSSION

Pearson’s correlation coefficients among the milk related specific factors (Age of the does, lactation length and
litter size) and morphology of udder and teat in lactating WAD does are presented in Table 1. Age of the dam
has no significant (P > 0.05) correlation with all the udder morphometric measurements (length, width and
circumference) of the examined WAD does. There was a significantly (P < 0.05) positive relationship between
the age of the does and the length of the teats on both left and right positions. The length of the left teat (LTL)
had a highly significant (P < 0.01) correlation with the age of the does when compared to the right teat (RTL).
A negative correlation coefficient (-0.198) was however observed between the lactation length (LL) and udder
circumference (UC). The number of kids suckling the does had no relationship with all the udder and teat
measurements. The udder width (UW) of the goats had highly significant and positive relationship with udder
length (UL: 0.438), udder circumference (UC: 0.872) and distance between teats (DBL: 0.588). The RTL had
a significant relationship with udder width. Udder length had a highly significant relationship (P < 0.01) with
udder circumference and were also highly correlated (P < 0.01) with distance between teats (DBT). RTL and
LTL were both significantly correlated with UL (RTL: 0.184; LTL: 0.187) while only RTL had a highly positive
correlation coefficient (0.225) with UC. The relationship between RTL an LTL as well as RTD and LTD were
observed to be positive and highly correlated, while LTL was negatively correlated with both RTD and LTD.
A significantly negative correlation coefficient (- 0.185) was also observed between LTD and DBT.
Non-significant association observed between the age of the goats and udder measurements was also reported
for Black and Meriz goats by (1), while the positive correlation coefficient between teat length and age of the
goats contradicts their findings. This result suggests that as the animal ages the teat length increases. The
negative relationship between the udder circumference and length of lactation is suggestive of gradual
involution of mammary gland as lactation declines (10). Involution is likely induced when the kids suckling
the mammary glands are becoming independent of dams’ care. This result could also be associated with possible
inhibition of galactopoietic hormones as a result physiological adjustment during pregnancy (11) which was
inevitable among the animals used for the study because of their management system. A generally strong
interrelationship among all the udder related measurements negates the findings of (4) who observed a different
trend between the traits except for width and circumference of the udder.

Table 1: Correlation matrix among milk related specific factors and morphology of udder and teat

AGE LL LS uw UL uc RTL LTL RTD LTD
uw -0.058, -0.121; 0.088; - -
0.507 0.166 0.318
UL 0.046; 0.010; 0.075;  0.438*%,
0.602 0.912 0.390  0.000
uc  0.133; - -0.011; 0.872**; 0.364**,
0.129 0.198*; 0.900 0.000 0.000
0.023
RTL 0.283*% -0.009; -0.048; 0.192*;, 0.184*; 0.225** -
0.006 0.915 0.581  0.027 0.035 ; 0.010
LTL 0.283** 0.004, -0.026; 0.092; 0.187*,  0.148; 0.793**
;0.001  0.963 0.763  0.295 0.031 0.091 ; 0.000
RTD -0.097, -0.026; -0.029; -0.019; 0.014, -0.026; -0.113; -0.215%
0.271 0.768 0.740  0.829 0.873 0.767 0.198 0.013
LTD -0.091; -0.066; -0.040; -0.076; 0.084; -0.093; -0.060; -0.186%; 0.852**;
0.298 0.454 0.645 0.386 0.338 0.287 0.492 0.032 0.000
DBT -0.028; 0.102; 0.000; 0.588**, 0.667**, 0.544** 0.103; 0.084; -0.092; -0.185%;
0.001 0.243 0.996  0.000 0.000 ;0.000 0.240 0.337 0.293 0.033
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* indicates that correlation coefficient is significant at 0.05 level (2 tailed - 5%); ** indicates that correlation coefficient
is highly significant at 0.001 level (2 tailed - 1%);

The strong association between the diameter as well as length of the right teat and their corresponding left teat
measurements is an indication that the two teats are frequently being suckled and that the prevalence of weak
teat which is a major defect in dairy (12) is not a popular attribute among WAD goats. None of the udder
attachment (teats) is weak among the experimented goats. Differences in the level of aggressiveness of the
offspring during suckling could result into differences in the size and shape of the teats. The negative association
recorded between the diameter and the length of the teat suggests that the longer the teat the less the diameter.
A relatively strong association between distance between the teats and each of the udder related measurements
(UC, UD and UW) of the goats conforms to the findings of (4). The report by (13) also indicated a significant
correlation coefficient between udder length and teat size in one of the breeds that were investigated which
corroborates the current finding. This association depicts that the more superior the width, length or
circumference of the udder the farther apart the teats or attachments.

Conclusion and Application
Few of the udder and teat characteristics of lactating WAD does are minimally influenced by the length of
lactation and age of the does rather than number of suckling kids. It is concluded that selection for udder length
would not only accompany increase in other udder traits but also a number of other teat characteristics that are
required for efficient milking.
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Abstract: This study was conducted to investigate the relationship between body length (BL), heights at withers
(HW), girth circumference (GC), Height at rump (HR), abdominal circumference (AC) neck length (NL), neck
circumference (NC) with live weights and cost prices of animals. Data obtained were subjected to Correlation
and Regression Analysis using SAS package. It was found that length of animal (LA), girth circumference (GC)
and neck circumference (NC) were highly and positively correlated (P<0.01) with weight while heights at rump
(HR) and abdominal circumference (AC) were correlated with with weight of the animals (P<0.05). However,
there was no significant (P>0.05) correlation between height at wither (HW) and neck length (NL) with weight.
The R? value was 92.23%, all their F-ratios were highly significant at (P<0.01), confirming the significance of
these variables on the prices of the animals. It could be concluded that the price of goat breeds is subject to the
weight. The price of goats in an open market can best be predicted from a combination of leg length and loin
girth. Body conditions and market demand mainly determined goat and sheep price estimation in the areas.

Keywords: Live weight, linear body measurements, Cost prices, Small ruminants.

INTRODUCTION

The marketing of small ruminants has not made headway because of the basic problem of unequal bargaining
powers of various links in the marketing chain (Adamu, 2002). There is therefore a call for structural
reorganization of the Marketing system (Lamidi et al., 2012). The reliability of single measurements such as
wither heights, body length, heart girth, rump height and width in the estimation of weight at both traditional
and institutional levels have become widely necessary (Adejoro et al., 2010). Others have used it as indicators
of breed origin and relationship within species (Jewel, 2003). Body dimensions in different livestock species
have been studied by many scientists. Therefore the assessments of the powers of body measurements in the
estimation of weights and the accuracy of body weights in the estimation of size have been reported (Adejoro
et al., 2010). The ability of the producers and buyers to relate the live animal measurements to live weights,
growth characteristics, meat and milk production is essential for optimum production and value based trading
system (Afolayan et al. 2006; Samuel and Salako, 2008; Adewumi and Adewole, 2012). According to Akpa et
al. (2011), growth is the sum total of increase in size of different structural body components measured from
gain in body weight and linear body measurements.

Body dimensions have been used in estimating body weight and appropriate pricing of meat animals (Eghahi et
al., 2011). The authors further stated that body measurements on most farms in the tropics help farmers who
lack weighing scales and the education to understand how to manipulate them. It is used in estimating weight
and market value in terms of cost of the animals.

The research was therefore carried out to determine linear body measurements of goats sold in Mubi and its

environs, determine live weights of goats sold in the study area and their prices and to determine the
relationships between linear body measurements, live weights and prices of the animals.
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MATERIALS AND METHODS
Experimental site: The research was carried out in ruminants markets in and around Mubi, Adamawa State,
Nigeria. The experinmental site is as described by Saidu and Gadiga, 2004 and Adebayo, 2004

Parameters Determined: Body parameters measured were body length (BL), heights at withers (HW), girth
circumference (GC), Height at rump (HR), abdominal circumference (AC) neck length (NL), neck
circumference (NC) with live weights and cost prices of animals.

Live weight of each animal was determined by suspending the animal on a spring balance and weight of each
animal taken and recorded.

Price of each animal was determined by watching the buyers and sellers bargain until reaching at the final price
of the animal.

In determining body measurements, body length (BL) was measured using tape rule as the distance from the
occipital protuberance to the base of the tail.

Height at wither was obtained by using platform upon which each animal was placed. It was measured as the
distance from the surface of the platform to the withers using a meter rule.

Girth circumference was determined by taking the measurement of the circumference of the chest with a tape.
Height at rump was measured as the distance from the surface of the platform to the rump using a measuring
rule.

Neck length was the distance from the lower jaw to the point of the shoulder using tape rule.

Neck circumference was gotten by measuring the distance round the neck below the lower jaw using the tape
rule.

Data analysis: Data obtained were subjected to Correlation and Regression Analysis using SAS (2001)
package.

RESULTS AND DISCUSSION

The correlation relationships between the linear body measurements and live weight of goats are presented in
Table 1. It was found that length of animal (LA), girth circumference (GC) and neck circumference (NC) had
highly positive significant correlation with weight (P<0.01) while heights at rump (HR) and abdominal
circumference (AC) had significant correlation with weight (P<0.01) of the animals. However, there was no
significant correlation between height at wither (HW) and neck length (NL) with weight (P>0.05).

The regression analysis of linear body measurements for goats is presented in Table 2. The R? value was 92.23%
while the F-ratio, 10.74 was highly significant (P<0.001). Variables like heights at withers (HW), neck length
(NL) and neck circumference (NC) were also highly significant (P<0.001). This confirms the relationship of the
variables on live weights and prices of the animals.

The regression results between linear body measurements and prices of animals showed a very highly (<0.001)
significant relationships between all linear body measurements and prices of goats. All their F-ratios are highly
significant at (P<0.01), confirming the significance of these variables on the prices of the animals.

Alemayehu and Tikabo (2010) found a very high correlation relationship between girth circumference (GC),
animal length (AL) and height at withers (HW) with live weight of animal. They found R? of 63% for goats.
They concluded that the higher correlation coefficient of body weight with a given body dimension demonstrate
that on the basis of the dimensions of various measurements, the body weight could be predicted more
accurately. That girth circumference is the best used for live weight estimation at farm conditions especially
under smallholder farmers.

It is reported by Ramesh et al. (2011) that estimation of price in small ruminants while marketing is mainly
based on the body condition and market demand. That body condition is judged by healthiness of animals, body
configuration and average weight according to size and height.
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Therefore, important criteria were related to physical appearance consisting of body size, apparent health

and body conformation. Agajiye (2010) stated that in marketing of small ruminants, smallholders use visual

observations and other proxy methods for estimation of weights and prices. By visual observation, they consider

body condition and healthiness. Others are age of animals and temperament. Therefore smallholders are

encouraged to improve body condition of their animals in order to attract higher premium prices for their

animals.

The price of sheep and goat breeds is subjected to the weight. The price of sheep and goats in an open

market can best be predicted from a combination of leg length and loin girth. Body conditions and market
demand mainly determined goat and sheep price estimation in the areas.

Table 1: Correlation Relationships between Live Weights and Body Measurements of goats

HW GC L.Animal HR AC NL NC LvVW
HW
GC 0.074™

L. An0.188** 0.04™

HR 0.372** 0.023™ 0.562**

AC 0.221** 0.164** 0.703** 0.411**

NL -0.032™  0.126** 0.228** 0.140**  0.193**

NC 0.127** 0.040™  0.745** 0.436**  0.713** 0.172**

LVW 0.247** 0.012®  0.401**  0.278** 0.364**  0.228** 0.442**

** Significantat 5%  ns=Not significant
HW=Height at withers, GC=Girth circumference, LA=Length of animal, HR=Height at rump,
AC=Abdominal circumference, NL=Neck length and NC=Neck circumference and LVW=Live weight.

Table 2: Regression Result for Goats

Parameters Coefficient Standard Error t-value Significance
Constant -6582.83 8020.20 -0.821 faleie
HW -83.59 361.04 0.232 faleie
GC -194.50 199.58 -975 Fkk
HR 616.92 693.55 890 il
NL 626.65 392.32 -1.597 Fkk
NC 599.15 430.28 1.392 Fkk
AC -635.95 323.35 -1.967 Fkk
Fore leg length 249.08 1347.76 0.185 ol
Hind leg length -775.71 1076.50 -0.721 Fhx
AL 859.10 647.27 1.327 Fkk
WT. ANIM 453.35 168.39 2.692 Fkk
R? 92.23

F 10.74%**

Dependent variable: Price

CONCLUSION AND RECOMMENDATIONS

From the findings of this research, it could be concluded that the prices of goat breeds are subject to the weights.
The prices of goats in an open market can best be predicted from a combination of leg length and loin girth.
Body conditions and market demand mainly determined goat price estimations in the areas. It is recommended
that in the absence of weighing scales, rules could be used to estimate weights through body measurements for
better pricing of small ruminants.

103



7" ASAN-NIAS Joint Annual Meeting, llorin 2018
REFERENCES
Adamu, M.A. (2002). Beef Production in Nigeria, Status, Problems and Prospects. Proceedings of Workshop held at Jos,
Nigeria 23-25" June, 2002.
Adebayo, A.A (2004) Mubi Region: A geographical synthesis. Department of Geography, Federal University of
Technology, Yola, Nigeria. Published by Paraclette Publishers Yola. Pp 32-33.
Adejoro, F.A., Salako, A.E. and A.A. Ogundere (2010). Phenotypic Characterization of the
Balami Sheep in Nigeria. Proceedings of the 15" Annual conference of Animal
Science Association of Nigeria (ASAN) held at University of Uyo, 13"-16™
September, 2010. Pp 76-79.
Adewumi, O.0. and E.S. Adewole (2012). Milk off take of Dam, Neck and Cephalic Measurements in Lambs and kids

under traditional system of Management. Proceedings of the 16" Annual Conference of Animal Science
Association of Nigeria (ASAN) 12t-15% September, 2011 at Kogi State University, Ayingba Nigeria. Pp 13-
15.

Afolayan, R.A., Adeyinka, I.A. and C.A.M. Lakpini (2006). Predictions of Live weight from Obijective live weight
Dimension traits in Yankasa Sheep. Proceedings of the 31 Annual Conference of the Nigerian Society of
Animal Production (NSAP). Bayero University. Kano March 12%-15% 2006.

Agajiye, T. (2010). Demand influencing Attributes in the Smallhoder Livestock Marketing Practices.  Livestock
Research for Rural Development 22(11) 2010. (http://www.lrrd.org/Irrd22/11/htm) 12/7/2015.

Akpa, G.N., Suleiman, 1.0. and Alphonsus, C. 2011. Effect of Age, Hair type and Body Condition score on body
conformation traits in Yankasa Rams. Nigeria Journal of AnimalScience 2011, 13: 23-28.

Alemayehu, T. and G. Tikabo (2010). Application of Linear Body measurements for live body weight estimation of
highland sheep in Tigray Region, North-Ethiopia. Journal of the Dry lands 3(2): 203-207, 2010.

Eghahi, J.0., Dim, N.J. and Mabrama, B.D (2011). Body Weight and Body Dimensions in Free  Range West African
Dwarf Goats in the Guinea Savanna Proceedings of the 16™ Annual Conference of Animal Science Association of
Nigeria (ASAN) 121-15" September, 2011 at Kogi State University, Ayingba Nigeria. Pp 13-15.

Jewel, B.S. (2003). Cattle from British Archeological site, Royal Archeology Institute ~ London
http://www.rdm.edul12.) 23-4-2014.

Lamidi, A.A. (2009). Utilization of Panicum maximum (Jacq), Gliricidia sepium (Jacq) and G melina arborea (Roch)
supplemented as Dry season feed for West African Dwarf goats. A PhD Thesis of University of Agriculture,
Abeokuta, Ogun State.

Ramesh, D., Meena, H.R. and K.L. Meena (2011). Analysis of Small Ruminant Market system  Different Agro-
climatic zones of Southern India. Veterinary World 5 (5): 288-293.

Saidu I. and Gadiga B.L (2004) Population: A write up in Mubi region A geographical synthesis by Adebayo A.A.
Department of geography, Federal University of Technology, Yola. Published by Paraclette Publishers, Yola. Pp
117-119.

Samuel, O.K.F. and A.E. Salako 2008 Body Measurements characteristics of the West African Dwarf goats in Deciduous
forest zone of South Western Nigeria. African Journal of Biotechnology, 7 (14).

SAS (2001). Statistical Analysis System, SAS 2001, SAS/STAT Software Release 8.02, SAS Institute Inc. Cary, NC. USA.

104


http://www.lrrd.org/lrrd22/11/htm
http://www.rdm.edu112/

7" ASAN-NIAS Joint Annual Meeting, llorin 2018
Genetic Progress of the Production Traits in the Nigerian Heavy Local Chicken Ecotype
Obtained by Selection Index in the Derived Savannah Zone of Nigeria

Agbo, M. C., Udeh, F. U., Ndofor Foleng, H. M. Ohagenyi, I. J., Nwosu, C. C
Department of Animal Science, University of Nigeria, Nsukka, Enugu State
Correspondence Author: proflordpeace@yahoo.com; +2348062457193

Abstract: A multiple selection programme was designed and carried out to determine the genetic response of
productive traits of the Nigerian heavy local chicken ecotype (NHLCE) using selection index from fourth to
sixth generations. A random breeding population consisting of 270 NHLCE pullets (23 weeks old, point of lay)
that had been subjected to three generations (G1, G2 and Gs) of index selection was used for the study. The
parameters measured included Body Weight at First Egg (BWFE), Average Egg Weight (AEW), and Total Egg
Number (TEN). The hens were housed individually in cages after brooding, rearing and fed layers’ ration Ga
and Gs: 110g/hen/day; G6: 125g/hen/day. A control population was established to monitor for environmental
(rE) effects and estimate genetic responses. Selection differential was negative on the average for BWFE due
to the negative value of its economic weight, while selection intensity for TEN, AEW and BWFE recorded were
2.12, 1.42 and 2.38 respectively. Direct selection responses hamely expected, predicted and realized genetic
gains were all positive for all the traits selected. Expected average genetic gain per generation for BWFE, TEN
and AEW were 66.2g, 4.19 and 1.01g respectively. For gain in index traits due to selection on index score, a
mean value of 1.96 eggs was recorded for TEN, 0.14g for AEW and 11.65g for BWFE. The ratio for realized
to expected genetic gains were all positive across the three generations with values of 0.96 for BWFE, 1.42g
for AEW and 1.62 for TEN.

Keywords: Genetic gain, production traits, heavy ecotype chicken, selection index and derived savannah.

INTRODUCTION

The local chickens of Nigeria for convenience can be classified into light and heavy ecotype on the basis of
body weight and size. The light ecotype represents the chicken type from the swamp; rainforest and derived
savannah agro-ecological zones, whose mature body weight ranges from 0.68 — 1.5kg and the heavy ecotype
are those of the guinea savannah, sahel savannah and some montane regions, whose mature body weight ranges
from 0.9 — 2.5kg. These ecotypes have lived and produced for several years in the Nigerian environment under
natural selection. Thus, it is expected that they are adapted to their environment and may carry some genes
favorable to the poultry industry in the future [1].

The local chickens play major roles through their contributions to food security, household income, employment
and quick funds in emergencies [2], [3], [4]. Hence the desire for the development of Nigerian breed of egg
chicken, integration and commercialization into the production systems through selection for productive traits.
MATERIALS AND METHODS

Study location: The study was conducted at the Department of Animal Science Teaching and Research Farm,
University of Nigeria Nsukka. Nsukka lies in the derived Savannah region, and is located on longitudes 7° 24'E
and latitudes 5° 22'N [5] with annual rainfall range of 986 — 2098mm. The climate is of humid tropical setting
with relative humidity range of 56.01 — 100%. The average diurnal minimum temperature ranges between 20.99
— 37°C [6], [7]. Nsukka is characterized by two seasons of the year. The rainy season extends from April —
October while the dry season spans from November — April with no sharp demarcation.

Management of Experimental Animals: Artificial insemination technique was used to generate the foundation
stock. Six (6) heavy local chicken ecotype cocks and sixty (60) hens were randomly selected from the reference
population and housed in a battery cage system in the Teaching and Research farm of the Department of Animal
Science, University of Nigeria Nsukka, in a mating ratio of one cock to ten hens (1:10). The cocks (sires) and
hens (dams) were identified with sire and dam numbers using tags: sire identification was 1,2,3,4,5 and 6, while
dams were in groups of ten as group A, B, C, D, E and F. semen was collected according to the massage
technique [8] from each of the cocks and diluted or extended using sodium citrate dehydrate. The dams were
artificial inseminated according to dam group to produce generation four (Ga). Fertile eggs were collected and
hatched to produce the day old chicks. The management system adopted was as described by [9] from day-old
(o — Bweeks), (9 — 22weeks) and (23 — 39weeks) of age. Formulated rations were fed according to each growth
phases. The layer’s ration contained 16.5% crude protein and 2,600 Kcal ME/kg at the rate of 110g/hen/day in
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G4 and Gs generations. The layer’s ration was fed 125g/hen/day in Ge due to improvement in body weight.
Water was given ad libutum, while routine vaccinations were administered at each growth phase.
Data Collection and Measurement: A simplified linear selection index according to [10] in the relative
economic weights and heritability of the traits was constructed and used as weighing factors for phenotypic
values. All hens belonging to the G4 generation were subjected to selection using a selection index incorporating,
BWFE, AEW and TEN. The phenotypic performance of each hen in these traits was represented in the index as
X1, Xz, and X3 for BFWE, AEW, TEN respectively. The index score (1) for each hen became a univarite
character (trait) subjectable to selection. The index score (1) thus enabled the ranking of the hens for the purpose
of selection and a hen which attained the index score or above the score was select for the next generation.
The general form of the index is given as

1= Z bix; = Z aih2 X! + a,h2X! + — — — — ajhiX?

Where bi = aih?

ai = the relative economic weight of the trait in the index

h? = heritability estimate of the trait in the index
Xi = standardized phenotypic value of the ith trait in the index BWFE, AEW & TEN

I = Index
The standardized variable xi was obtained according to [11]

X‘G‘Xf‘ (Stanfield, 1969).
Where xi = Record of the performance of an individual in the trait of the index

Xi = mean of the performance of the whole population in the ith trait of the index

oxi = population phenotyphic standard deviation for the ith trait
RESULTS AND DISCUSSION
Table 1 shows the comparison of BWFE, AEW, TEN in G4, Gs and Ge using selection index. The results
indicated superiority of the selected populations over the whole and control populations in TEN and AEW while
in BWFE trait maintained different trends across the three generations. The Ge selected and whole populations
had the highest values for BWFE for all generations. The table shows significant difference (P < 0.05) between
generations in TEN, AEW and BWFE for selected and whole populations specifically selected Gs and Gs AEW
were significantly superior (P < 0.05) to selected G4 and Gs whole populations while G, and Ge control
populations in AEW were similar but significantly inferior ((P < 0.05) to selected G4 and Gs whole
populations.
The results indicated significant differences (p < 0.05) from the base population (Gs) to the selected
populations Ga, Gs and Gg for all the traits measured. The body weight (g) at first egg for all generations
increased from Ga: (1331.16 + 8.45), Gs: (1355.01 + 10.22) and Gg4: (1441.99 + 10.12). The total egg
number of Ga, Gs and Gg values were (89.86 + 0.36), (93.86 + 0.36)and (94.97 + 0.51) respectively. This
study showed improvement from the values of (82.92 + 0.146),(89.73 + 0.089)and (88.91 + 0.112)
reported by [12], for G1, G2, and G3 populations who also worked with the same Nigerian heavy local chicken
ecotype after three generations of index selection. Also similar improvements were recorded in average egg
weight. While the present study had 43.52 + 0.08g, 44.50.15g and 45.06 + 0.12g respectively, [12] reported
41.94 +0.07g, 43.84 + 0.08g and 43.19 * 1.20g, respectively, for G1, G2, and G generations.

asxi =

Table 1: Comparison of BWFE (g), AEW (g) and TEN in G4, G5 and G6 generation using selection
index

Traits Gen. Selected (Gj—Gi) Whole (Gj—Gi) Control (Gj —Gi)
G4 1331.16 + 8.45° 1344.03 + 8.09° 1264.90 + 10.41
(23.85) (31.08) (42.98)
BWFE Gs 1355 + 10.22° 1366.95 + 8.70% 1264 £10.41°
(86.98) 100.70) (42.98)
Gs 1441.99 + 10.12% 1452.65+ 10.242 1371 +10.42°
G4 43.52 £ 0.08* 42.93 +0.25° 42,51 +0.16
(1.03) (3.27) (0.96)
AEW  Gs 4455 + 0.15% 4437 +0.132 43.47 £0.23"
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(1.12) (-1.16) (0.09)
Gs  45.06%0.12° 43.47 £ 0.23° 43.56 + 0.28"
G'  89.98%0.81° 84.22 £ 0.35° 80.20 £ 0.56°
(3.88) (0.95) (4.18)
TEN G5  93.86%0.36 85.87 + 1.44P 84.38 +0.91°
(1.12) (1.65) (2.39)
G° 9498051 85.38 + 1.25" 86.77 £ 0.81°

a,b: means within the same row with different superscripts are significantly different (P < 0.05), BWFE = Body Weight at First Egg, AEW = Average
Egg Weight, TEN = Total Egg Number, Gj = Observation for jth generation, Gi = Observation for the ith generation, (Gj-Gi) = Difference increase (+)
or decrease (-) between jth and ith generations (i = 4,5 and j = 5,6)

Table 2 presents the generational progress in index selected traits for Ga, Gs and Ge populations. The selection
differentials (AS) for TEN trait increased in a positive direction leading to progressive increases in cumulative
selection differentials, while for AEW it presented decreasing trends though positive across the generations.
The positive selection differentials (AS) obtained for TEN and AEW across the three generations followed from
the superiority of the selected populations over the whole populations in mean values for these traits. The
phenotypic standard deviations were also positive and maintained increasing trends in TEN and AEW
throughout the generations among individuals in each generation. The selection intensity factor per generation
for TEN were highest than for AEW and least for BWFE with negative values. This showed that the multiple
trait selection index used for this study applied greater pressure on egg number, than on egg weight and least on
BWFE. The low selection intensity (negative) values for BWFE of G4, Gs and Gs generations may have been
responsible for the very low and negative values obtained in selection differential values recorded in G4, Gs and
Ges BWFE across the generations for this trait.

Table 2: Selection differential (AS), Cumulative selection differential (CUMAS), Phenotypic Standard
Deviation (op) and selection intensity (i) for index selected traits across G4, G5 and G6 generations

Trait Gen. AS(g) CUMAS(g) op [
G4 -12.87 -12.87 21.41 -0.601
BWFE Gs -11.94 -24.81 23.02 -0.519
Ge -10.66 -29.97 27.10 -0.393
Average/Gen -11.82 -22.55 23.84 -0.504
G4 0.59 0.59 0.65 0.908
AEW Gs 0.18 0.77 0.35 0.514
Ge 0.37 1.14 1.40 0.562
Average/Gen 0.38 0.83 0.60 0.661
Gy 4.19 4.19 1.98 212
TEN Gs 6.09 10.28 4.32 1.42
Ge 9.11 19.39 3.82 2.38
Average/Gen 6.46 11.29 3.37 1.97

BWFE = Body Weight at First Egg, AEW = Average Egg Weight, TEN = Total Egg Number, G4,Gs,Gs = Generation four, five and six, AS = Selection
differential, CUMAS = Cumulative selection differential, op = Phenotypic Standard deviation, i = Selection intensity

CONCLUSION

The increase in BWFE from G4 to G6 (1331.16+8.45 to 1441.95+10.12), AEW 143.52+0.08 to 45.06+0.12)
and TEN (89.98+ 0.08 to 94.98 + 0.51) indicated that there was genetic improvement in the performance of
the hens. And selection index is a strong tool for genetic improvement of productive traits.
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Abstract: Ovocalyxin-32 (OCX-32) is a matrix protein found within the outer layers of the eggshell and in the
cuticle. Numerous reports in the literature have identified association between variants in the gene encoding this
protein OCX-32 and various eggshell quality traits. Thus, OCX-32 is a candidate gene for selection for eggshell
traits in commercial poultry populations. Sequencing of exon 1 and 2 of the OCX-32 gene in three strains (naked
neck, NN, frizzled feathered, FF and normal feathered, NF) of Nigerian chickens revealed 2 SNPs. One novel
and known SNPs were found in the normal feathered strain while one of the SNPs was reported earlier to be in
complete linkage equilibrium in both exons 2. A total of 3 variant haplotypes of OCX-32 were inferred in the
study. One out of the three strains had three haplotypes. Allele (T) was not found in NN and FF strains. A total
of 21 variants of proteins were detected among three chicken strains in Nigeria. The study reveals low
heterozygosity within two Nigerian chicken strains and the presence of Hardy- Weinberg equilibrium. High
heterozygosity within the normal feathered and commercial broiler chicken indicates selection pressure for
certain variants during the breeding program. Natural selection or long term and high pressure selection
favoured some allelic frequency that resulted in enormous differences between the Nigerian chicken strains.

Keywords: OCX 32, SNPs, Heterozygosity, Nigerian, Chicken Strains

DESCRIPTION OF PROBLEM

The Nigerian local chicken exhibits diversity in morphological characteristics. They show heterogeneity in
phenotypic characteristics®. Major genes of frizzling and naked neck are important as they enhance the
thermoregulatory activities of the birds. Several factors which may be genetic or environmental influence egg
quality in chicken?.

Out of the 24-25h required for egg formation, it takes 20h to develop the eggshell, a complex biomineral
structure that encloses the internal contents, serves as a barrier against penetration of microbial agents,
physically protects the developing embryo, mineral reserve for the avian embryo, and allows for water and gas
exchange between the external environment and the embryo®. Not only does the shell provide a protective shelter
for the avian embryo, it also serves to retain egg contents from the point of lay through processing and transport
to the domestic or other food establishments. Ovocalyxin-32 (OCX-32), a 32-kDa protein is present at high
levels in the uterine fluid during the terminal phase of eggshell formation and is localized predominantly in the
outer eggshell. The timing of OCX-32 secretion into the chicken uterine fluid suggests that it may play a role
in the process of mineral deposition and in the completion of the eggshell®>. SNPs in the intron region of the
OCX-32 gene were associated with the thickness of the mammillary layer®. Low egg production strains of
Taiwanese country chickens expressed more transcripts of the OCX-32 compared with high strains at egg-laying
stages and suggested that the OCX-32 gene is a potential molecular marker associated with the different rates
of egg production’. These results indicate that the OCX-32 gene might have a direct effect on egg production
traits. The current study was undertaken to investigate the polymorphism of OCX-32 gene among three strains
of Nigerian chickens (frizzle, naked and normal neck).

MATERIALS AND METHODS

Collection of blood samples and DNA extraction: Blood samples were collected from the wing vein of a total
of 201 Nigerian chickens (40 local and 81 commercial Normal feathered (NF), 40 Naked neck (NN) and 40
Frizzle Feathered (FF) obtained from different parts of the country) using vacutainer tubes containing ethylene
diamine tetra acetic acid (EDTA). The blood samples were stored at -20°C until DNA extraction. Total genomic
DNA was extracted using Quick-gDNA Mini Prep kit following standard protocol®.

Primers and PCR amplification: Two pairs of primers were used for selective amplification of cOCX-32 gene
based on the chicken OCX-32 mRNA information and genome sequences on chromosome 9 in GenBank
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(accession no. NM_204534 and AADN02021077, respectively). The primers were synthesized by Integrated
DNA Technology (USA). The primer sequences were:

F’- 5> GGCAGGACCCGAGCGAGGAGTT-3’; R’-5’GGCTAAGGCGTGAGGACCGAAACC-3’
F’-5’GCCCACTGGTCAGAAAAGAA-3’; R’-5’CCTGCAGAGGAAAAGAGCTG-3’

Selective amplification of different regions of OCX-32 gene was performed using thermocycler GeneAmp PCR
System 9700 (Applied Biosystems, Foster City, CA, USA) and PCR reagents synthesized by Norgen Biotek
corporation Canada. PCRs were performed in a programmable thermocycler with the following protocol: 94°C
for 5 min; followed by 30 cycles of 94°C for 30 s, 55°C for 30 s and 72°C for 1 min; with a final extension step
of 72°C for 10 min. Amplification of the different segments of cOCX-32 gene was confirmed by running the
PCR products on 1% agarose gel and visualizing under UV rays. Thirty microliters of each PCR product purified
and sequenced using the Big Dye Terminator v3.1 Cycle Sequencing kit by standard methods®.

Sequence analysis: Chromatographs generated from sequencing were processed using Cluster W and sequence
trimming was carried out on BioEdit. Both forward and reverse primer sequences were then aligned using the
ClustalW multiple sequence alignment program (http://www.ebi.ac.uk/clusatlw/) to determine the presence of
genetic polymorphisms. Sequences were blasted against database on NCBI and reference sequences acquired
(NC_006096.5 and NP_989865.1).

Statistical analysis: Different nucleotide combinations at the polymorphic sites for all the individuals
sequenced were used to determine the different sequence variants or haplotypes and alleles at OCX-32 locus.
Allele and genotypic frequencies observed, number of effective alleles haplotype diversity was determined on
Genalex 6.5 software®®, The phylogeny was constructed in MEGA X using Nei’s genetic distance®®.

RESULTS AND DISCUSSION

SNP DETECTION

After the blast and cluster W multiple sequence alignment 2 SNPs sites (-162T and T229G) were found as
shown in table 1, one within the exon and the other within the intron. The SNPs were numbered according to
how they were ordered in the gene sequence. The position of each variant is based on the May 2006 chicken
genome build (WUGSC 2.1 /galGal 3) at UCSC (http://genome.ucsc.ed).

Table 1: SNPs at OCX 32 of cDNA

Position Location ID N.N.change Codon and AA change
22596162 Intron 1 -162T ->T None
22596229 Exon 2 T229G T>G CTT>CGT:p.leu83Arg

The similarity scores of all sequences with RJ are up to 100%. The distributions of the polymorphic sites
identified by sequencing of OCX 32 gene of three strains vary slightly. Polymorphic sites may still be discovered
across commercial lines and local strains. T229G has been reported as one of the six variants found in exon 2
that always appeared together. SNPs that appeared together were found to be in linkage disequilibrium (LD).
They are also good genetic markers that make the process of identification of haplotypes easy within an exon
or entire gene®®.

Haplotype frequency of OCX 32 gene in 3 chicken strains
Table 2: Haplotype frequency of OCX 32 gene in 3 chicken strains
Haplotype @ Haplotype code NN FF NF

TT 1 0.00 0.00 0.091
-G 2 0.00 0.00 0.091
-T 3 1.00 1.00 0.818

The Genealex 6.5 revealed 3 haplotype (TT, -G and -T) at the OCX 32 cDNA of the Nigerian chicken strains.
Two of the variants (TT and -G) were not found in NN and FF strains. Only one variant (-T) was ubiquitous in
all the three strains. All the three OCX 32 haplotypes were found within the NF strains. The distributions of
allele frequencies of OCX 32 gene at sites 162 and 229 in 3 strains are similar.

The haplotype frequencies of the 2 variants (TT and -G) at site 162 and 229 in NN and FF strains were very low
(0.00) and high (0.091) in NF strains. The haplotype frequencies of the common variants (-T) were 1.00, 1.00
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and 0.82 within the three strains. The haplotype frequencies of the variants observed in this study is within the
range reported earlier at exon 2 of the OCX 32 gene in white leghorn chicken®?. The NF strain used for the
present study enormously manifest the characteristics of the commercial lines. This may be due in part to the
history of the genetic improvement of the commercial chicken, which showed that the White Plymouth rock
and Rhode Island Red breed used originally for developing the commercial lines were normal feathered breeds.

Whole Gene Protein
A total of 21 variants of proteins were detected among three chicken strains in Nigeria. The coding sequence
(CDS) for proteins in the sequenced region of the three strains was present between 22596215 and 22596277.

DISCUSSION AND APPLICATION

In the present study the SNPs of chicken OCX 32 were scanned with DNA samples from three Nigerian chicken
strains with many differences in size, feather color, shank color etc. The intensive sequencing, identification
and genotyping of many individuals within strains showed relatively few haplotypes. One of the SNPs was
reported to be in high LD with six other variants. The haplotype analysis of OCX 32 observed in this study
show that multiple haplotypes are common for normal feathered chickens. The presence of multiple SNPs that
are in high LD with six other variants indicates that genome selection may bring about considerable genetic
improvement in the meat production and egg production traits of the Nigerian chicken strains.
In view of the fact that the naked neck and frizzled strains are local chickens with slow growth, while the normal
feathered comprises some commercial chickens, it was concluded that two Nigerian chicken strains followed
the Hardy Weinberg equilibrium. This indicates that these two strains (NN and NF) had undergone little
selection and random mating. Natural selection or long term and high pressure selection favoured some allelic
frequency that resulted in enormous differences between the Nigerian chicken strains
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Abstract: This study was carried out to investigate the body morphometric traits in two plumage coloured
improved Nigerian native Chickens (FUNAAB Alpha). Sixty hens comprising thirty with white plumage colour
and thirty with black plumage colour of 17weeks of age were used. The experiment which lasted for 22 weeks,
considered such morphometric traits as: Body Weight (BW), Body Length (BL), Chest Girth (CG), Shank
Length (SL), Shank Circumference, Comb Height (CH) and Comb Length (CL). The study was conducted based
on strain effect, age (weeks 20, 24, 28, 32, 36, and 40) effect and the interaction of both strain and age effect.
Data obtained were subjected to statistical analysis using IBM SPSS (Version 20, 2016). The result indicates
that significant difference (P<0.05) existed between the Whiter and Black FUNAAB Alpha hens in all the traits
studied. There were significant variations in all traits studied except in comb height. White FUNAAB Alpha
was 12.46% heavier than the Black FUNAAB Alpha. Furthermore, a difference of 2.11cm, 2.84cm, 0.60cm,
0.24cm, and 0.46cm existed between the White and Black FUNAAB Alpha in CG, BL, SL, SC and CL
respectively. The result of age effect on body morphometric revealed that there were significant (P>0.05)
differences at the various ages for all measured parameters. The body weight at week 40 differed by 1.45% from
week 36. FUNAAB Alpha chickens are recommended for commercial production as they attained good body
weight at early age when compared to other native chickens. However, within both strains the white FUNAAB
Alpha did better than the black FUNAAB Alpha in virtually all the studied traits.

Keywords: Native chickens, plumage colour, body weight, FUNAAB Alpha, traits.

INTRODUCTION

The poultry industry seems to be the largest when it comes to livestock species and as such produces not less
than thirty percent of animal protein (1; 2).Native chicken which compose about 96% of the entire number of
poultry reserved in tropical Africa represents a huge group of untapped genetic resource and are kept for meat
and egg production, their vital role in socio-economic and cultural values (3; 4; 5; 6) This class of chickens
mostly exists within the poultry population, and is extensively found under scavenging systems in most rural
regions particularly areas with low standard of living (7;8).Native chickens are generally hardy and cope well
during epidemics and in various harsh environmental conditions (9). Most individuals prefer products from the
nativechicken as a result of their taste, colouration, and leanness (10). Their egg and meat are available in rural
small holder and as such are good sources of protein and income (11). Streamlined poultry breeding in Nigeria
started at the National Animal Production Research Institute, Zaria in 1985 (12), although there had been broad
information on the native chicken from research that begun earlier. The native chickens vary in size and growth
rate (13), and possesses the potential to produce meat and egg; thus, can be well classified as dual purpose
chickens (14). The Nigerian native chicken can be characterized phenotypically using their body structure
(dwarf types and naked neck), plumage colour (black, barred, white, laced, mottled etc) and feathering pattern
(normal, naked neck, frizzle). 15 classified the Nigerian native chicken using body weight and size as heavy
and light ecotypes. Generally, the Nigerian native chicken can be classified as a light dual purpose breed with
single comb, possessing varied plumage colours (14; 16).
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MATERIALS AND METHODS

Experimental Location and Study Period: This experiment was conducted at the Poultry Unit of the Teaching
and Research farm of Rivers State University, Nkpolu Oroworukwo, Port Harcourt, Rivers State. Port Harcourt
lies between longitude 6° 59 54” E and latitude 4° 47° 21” N with average monthly temperature and relative
humidity of 22.54 — 31.03°C and 69.08 — 112.47% respectively. The average rainfall in Port Harcourt is 200.45m
(17). The study lasted for a period of 22 weeks, between December 2016 to June, 2017.

Experimental Birds: The experimental birds used for this study were FUNAAB Alpha Strain. The FUNAAB
Alpha birds are genetically improved Nigerian native chickens developed at Federal University of Agriculture
Abeokuta (FUNAAB) Ogun State by a PEARL Project. These birds were developed after generations of
intensive selection within normal feather Nigerian native chickens and later crossbreeding with indigenous
chickens of India (18). For this study, sixty FUNAAB Alpha improved Nigerian native chickens comprising
thirty (30) black and thirty (30) white plumage hens between 17 and 18 weeks of age were sourced from the
Poultry Unit of the Federal University of Agriculture (FUNAAB) Abeokuta, Ogun State. These were introduced
into the Poultry Unit of the Teaching and Research Farm of Rivers State University, Port Harcourt Rivers State
in December, 2016. The experimental birds were randomly allocated into 6 replicate deep litter pens/strain. The
floor was littered with wood shavings. They were allowed to acclimatize to the new environment for two weeks
before they were assigned into individual cages in a three tier battery cage at 19 weeks of age. This was to
ensure accurate collection of data on individual basis.

Data Collection: This study was designed such that data was obtained on growth traits

Body weight and Morphometric Traits: Some body morphometric traits were measured and obtained from
the birds at intervals of 4 weeks (from 20 weeks of age to 40 weeks of age). The variables among others
measured include;
(a) Body weight: The body weight of each bird was taken with the use of an electronic weighing scale
in grams.
(b) Chest Girth: This was measured as the width between two shoulder joints around the chest.
(c) Body length: This was measured as the length between the lower ends of the rostrum maxillae
(beak) to the caudal tail (coccygeal bone) without feathers from body surface.
(d) Shank Length: It was measured as the length of the tars-metatarsus from the hock to the metatarsal
pad.
(e) Shank circumference: This was measure as the circumference taken from the middle of the shank.
The body measurements were done using the description of (19; 20).

RESULTS AND DISCUSSION

Accurate estimates of genetic parameters are a pre-requisite for the establishment of a sustainable genetic
improvement program. This is an encouraging factor for more intense selection within the Nigeria local chicken
population, over several generations, before being crossbred with improved stocks in other to create new
breed(s). The result which indicates the white FUNAAB Alpha having superiority over the black in body weight
reveals that plumage colour is a vital feature of most living organisms. In the past, (21) testified that plumage
influences growth rate in birds and as such chickens with different plumage belonging to the same breed can
vary for body weight and growth performance.

Table 1 depicts the bodyweight and morphometric (mean £ S.E) of white and black FUNAAB Alpha (improved
Nigerian native chicken). There were significant variations in all traits studied (P<0.05) except in comb height.
White FUNAAB Alpha was 12.46% heavier than the Black FUNAAB Alpha. Furthermore, a difference of
2.11cm, 2.84cm, 0.60cm, 0.24cm, and 0.46¢cm existed between the White FUNAAB Alpha and Black FUNAAB
Alpha in CG, BL, SL, SC and CL respectively. The result of this research using FUNAAB Alpha chickens
indicates that it is a repository of advantageous genes. These useful genetic attributes can be harnessed in
crossbreeding programs for the development of egg-type and meat-type chickens (22).
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Table 1: Effect of strain on body morphometrics of FUNAAB Alpha chickens

Trait Strain

White Black P-value SEM
BW(qg) 1896.462 1660.07° 0.000 35.171
CG(cm) 38.322 36.21° 0.000 0.352
BL(cm) 44,742 41.90° 0.000 0.291
SL(cm) 9.502 8.90° 0.000 0.083
SC(cm) 4,952 4.71° 0.000 0.049
CL (cm) 7.878 7.41° 0.004 0.156
CH(cm) 4,55 4.41 0.169 0.105

®means on the same row with different superscript are significant different (P<0.05)
BW = Body Weight; CG = Chest Girth; BL = Body Length; SL = Shank circumference; SC = Shank Length;
CL = Comb Height; CH = Comb Height.

The result of age effect on body morphometric as shown in Table2 revealed that there were significant (P>0.05)
differences across the various ages for all the parameters measured. The body weight at week 40 differed by
1.45% from week 36. Furthermore, variations such as 0.71%, 3.74%, 5.62%, and 12.89% were noticed between
weeks 32 and 36, 28 and 32, 24 and 28 and 20 and 24 respectively. Although, the disparity between weeks 32
and 36 was very slight (0.71%), meanwhile the gap between that of weeks 20 and 40 was very high (22.56%).
This indicates that age is a major factor in achieving higher body weight. In terms of chest girth, significant
(P<0.05) variations of 1.52cm, 1.18cm, 0.89cm, 0.04cm and 0.38cm existed between weeks 24 and 20, 28 and
24, 32 and 28, 36 and 32 and 40 and 36 respectively. Likewise, differences of 1.30cm, 1.00cm, 0.94cm, 3.00cm
and 1.96cm occurred between weeks 20 and 40 for all other parameters (BL, SL, SC, CL and CH) measured
respectively. There was a close relationship between weeks 32 and 36 with the later having higher values in all
the selected traits. This means that body morphometric traits are positively affected as the age increases.

Table 2: Body weight and body morphometrics of the FUNAAB Alpha chickens as influenced by age
Age BW(g) CG(cm) BL(cm) SL(cm) SC(cm) CL(cm) CH(cm)
(Weeks)

20 1484.39+39.59¢  34.69+0.39Y 42.83+0.32° 8.76+0.09¢ 4.41+0.05¢ 6.00+0.17¢ 3.28+0.11°
24 1703.03+40.56° 36.21+0.40° 43.37+0.33* 8.97+0.09% 4.34+0.05% 6.77+0.18° 3.86+0.12°
28 1804.40+42.92° 37.39+0.43" 42.49+0.35" 8.75+0.10% 4.51+0.06° 7.82+0.19° 4.45+0.12"
32 1874.50+42.92% 38.28+0.43® 43.17+0.35"° 9.35+0.10° 5.09+0.06" 8.25+0.19% 4.96+0.12%
36 1887.80+46.01% 38.32+0.46® 43.95+0.38® 9.62+0.10° 5.28+0.06° 8.42+0.20® 5.10+0.13%
40 1915.45+46.01* 38.70+0.46° 44.13+0.38% 9.76+0.10* 5.35+0.06* 8.59+0.20* 5.24+0.13%
P- 0.000 0.000 0.010 0.000 0.000 0.000 0.000

value
Values with different letters on the same column are significantly (P<0.05) different.

BW = Body Weight; CG = Chest Girth; BL = Body Length; SL = Shank Length; SC = Shank circumference;
CL = Comb height; CH = Comb Height.

Table 3 indicates that there were no significant (P>0.05) disparities in body weight and all body morphormetric
traits (CG, BL, SL, SC and CL) except comb height. At 20 weeks of age, the white FUNAAB Alpha was 20.55%
better than the black FUNAAB Alpha in comb height.

Table 3: Effect of strain and age interaction on body weight and body morphometrics

Strain Age BW(g) CG(cm) BL(cm) SL(cm) SC(cm) CL(cm) CH(cm)
(Weeks)

White 20 1593.40+54.69  35.71+0.54  44.12+0.47 9.03+0.12 4.57+0.07 6.60+0.24  3.65+0.16°
24 1838.38+57.46  37.91+0.57 45.05+0.47 9.37+0.136  4.48+0.091  7.08+0.256 4.12+0.171°
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28 1905.82+60.81  38.05+0.60 43.69+0.50 9.03+0.144  4.64+0.085  7.93+0.271 4.45+0.181°
32 2004.50+60.81  39.24+0.60 44.25+0.50 9.64+0.144  522+0.085 8.35+0.271 4.93+0.181°
36 2006.21+65.41  39.21+0.65 45.56+0.54 9.89+0.154  5.36+0.092  8.52+0.291 5.01+0.195°
40 2030.44+65.41  39.80+0.65 45.77+0.54 10.05+0.154 5.44+0.092  8.75+0.291 5.16+0.195°
Black 20 1375.39+57.26  33.68+0.57 41.53+0.47 8.49+0.13 4.26+0.08 5.40+0.25  2.90+0.17°
24 1567.68+57.26  34.51+0.57 41.69+0.47 8.57+0.135 4.21+0.080  6.45+0.255 3.60+0.170°
28 1702.99+60.60  36.72+0.60 41.28+0.50 8.47+0.143  4.38+0.085 7.72+0.270 4.46+0.180°
32 1744.50+60.60  37.33+0.60 42.08+0.50 9.06+0.143  4.95+0.085  8.15+0.270 4.98+0.180°
36 1769.40+64.73  37.43+0.64 42.33+0.53 9.36+0.153  5.19+0.091  8.32+0.288 5.19+0.193?
40 1800.47+64.73  37.61+0.64 42.50+0.53 9.46+0.153 5.27+0.091 8.42+0.288 5.32+0.193?
P-value 0.993 0.619 0.760 0.940 0.961 0.314 0.032

®bmeans on the same column with different superscript are significantly different (P<0.05)
BW = Body Weight; CG = Chest Girth; BL = Body Length; SL = Shank Length; SC = Shank Circumference;
CL = Comb Length; CH = Comb Height.

CONCLUSION AND APPLICATION
The result of this study indicated that
1. Bothstrains of FUNAAB Alpha chickens are recommended for commercial production as they attained
good body weight at early age when compared to other native chickens. Although the white did better
than the black in virtually all the studied traits.
2. Age is a major factor in achieving higher body weight, with both strains having better weights between
28 and 36 weeks of age.
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Effect of Genotype on Semen Quality Parameters of Drakes
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Abstract: Semen quality plays a prominent role in the reproductive efficiency of a male animal. This study
evaluated semen quality traits of Muscovy, Mallard and Mule ducks. Semen collected from the epididymis were
analysed from five (5) adult males of each genotype using one way analysis of variance with genotype as the
fixed factor. There was no sperm cell in the semen of Mule ducks. However, there was a significant (P<0.05)
genetic effect on all the parameters with Muscovy duck having superior (P<0.05) sperm quality in mass motility,
percentage motility and sperm concentration except (P>0.05) in livability and normal spermatozoa cell when
compared with the Mallard duck. It is concluded that male Mule ducks are sterile due to the absence of sperm
cells in their semen while Muscovy and Mallard drakes are fertile and their semen qualities is suggestive of
their suitability for breeding purposes either in artificial insemination or natural mating.

Keywords: Artificial insemination, Epididymis, Mass motility, Mule duck, Semen quality

Description of problem

The ubiquitous role played by the semen quality in defining reproductive efficiency of a male animal cannot be
overemphasized. (1) asserted that it is one of the main determinants of poultry male reproductive potential. The
assessment of semen quality characteristics of poultry gives an excellent indicator of their reproductive potential
and has been reported to be a major determinant of fertility and subsequent hatchability of eggs (2). (3)
corroborated this submission that to optimize reproduction output; therefore, there is need for periodic
evaluation of semen in a breeding stock since only fewer cocks usually run with hens. Several reports on semen
characteristics of the domestic fowls have indicated that breeds and strains significantly affect semen quality
and quantity (3, 4). Hence, this study aims to evaluate the semen quality parameters of Muscovy, Mallard and
Mule ducks.

Materials and Methods

Experimental animals

15 drakes comprising 5 each of Muscovy, Mallard and Mule ducks were used for this experiment. These birds
originated from northwest Nigeria and were sourced from the reputable Shasha Poultry market, Ibadan. They
were acclimatised for three weeks and fed ad libitum before data collection. Besides, they were treated with
broad spectrum antibiotics and anti-parasites drugs. The animals were sacrificed in the morning in order to avoid
heat stress effect on semen parameters by severing the jugular veins. They were then dissected to harvest the
epididymal semen. The drakes were slauthered one after the other 1ml of epididymal semen sample was
collected from each drake and semen quality analysis was conducted immediately the drakes were slauthered.
Semen Analysis

The mass motility and percentage motility of sperm cells were determined according to (5). The eosin-nigrosin
staining technique was used to estimate live/dead sperm cells and sperm morphology (normal and abnormal)(6).
Spermatozoa concentration was measured by haemocytometer method as described by (7).

Data Analysis

The semen parameters were analysed using one way analysis of variance with genotype as the fixed effect:

Yi=p+Gi+tej

Where
Yij = Individual measurement.
B =Overall mean

Gi = Genetic effect
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ejj = Random error
Significant differences between means were separated with New Duncan’s Multiple Range at 5% probability
level. All data were analysed using SPSS (8) version 16.

RESULTS AND DISCUSSION

There was a significant (P<0.05) genotype effect on all the investigated semen parameters. No sperm cell was
observed in the semen of Mule ducks; however, Muscovy ducks had significantly (P<0.05) higher values for
mass motility, percentage motility and sperm cell concentration compared to Mallard ducks (Table 1).

Table 1: Semen characteristics of three duck genotypes

Semen parameter Genotype

Muscovy duck Mallard duck Mule duck
Mass motility 3.90+1.00? 2.00+2.32° 0.00+0.00¢
Motility (%) 96.50+0.712 42.50+3.54° 0.00+0.00°¢
Sperm Concentration (x10°)  5.20+2.12? 4.27+3.11° 0.00£0.00°
Livability (%) 95.50+0.712 90.00+0.90? 0.00+0.00°
Normal morphology (%) 99.29+1.40? 99.30+.612 0.00+0.00°

Means with different superscripts along the row are significantly different at 5% probability level

The higher mass motility score for Muscovy duck (3.90) compared to Mallard duck (2.00) was consistent with
the report of (9) where Muscovy duck had higher motility score of 3.54 compared to Kuttanad (3.42) and Pekin
(3.38) ducks in India. Similarly, the percentage sperm cell motility reported for Muscovy duck in this study was
higher than the values reported in related studies for Muscovy ducks and other breeds of ducks (9,10, 11). The
consistent higher motility (mass motility and percentage motility) of Muscovy duck sperm cells in contrast to
Mallard duck is a pointer to possible genetic effect on this parameter. This assertion agrees with the submission
of (12) that breed differences have influence on the motility of spermatozoa.

The range of live spermatozoa reported for both Muscovy and Mallard ducks were higher but comparable with
the range reported for different breeds of ducks (9, 10, 11). The non-significant difference in liveability of the
sperm cells of the two duck genotype is in agreement with previous reports on ducks (9, 11) and chickens (3).
Liveability of sperm cells is a good indicator of the fertilizing potential of a sire. This parameter saliently gives
insight to the genetic worth and economic value of a male animal in breeding programs. Though higher live
sperm cells were recorded for Muscovy ducks; nevertheless, the percentage live sperm cells in the Mallard
ducks is also suitable for either natural or artificial insemination programs.

The significant difference in the sperm cell concentration of the two genotypes is similar to the reports of (9)
on White Pekin, Kuttanad and Muscovy drakes. However, sperm cell concentration in the investigated
genotypes was much higher than the results obtained for the three duck genotypes reported by (9) and Pekin
drakes by (10). The observed differences in the sperm cell concentration of the two genotypes under
consideration and values reported by previous researchers could be attributed to genetic and environmental
factors.

Similarly to the previous reports on the number of the sperm cell with normal morphology of ducks (9) and
chickens (3); there was no genetic effect on this semen parameter in the present study. It is noteworthy that
percentage normal sperm cells for the two genotypes were higher than the values reported for ducks (9, 13) and
domestic chickens (3, 5). The proportion of normal sperm cells reported for the two genotypes in this study is
suitable for breeding purpose.

CONCLUSION AND APPLICATION
1. The absence of sperm cells in the semen of Mule ducks is a pointer to the widely reported sterility in
them.
2. The sperm qualities of the Muscovy and Mallard ducks imply that semen from the two genotypes is
suitable for breeding purposes.
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Abstract: A study was carried out to determine the relationship between body weight and | body linear
measurement in two broiler strains to check the genetic and phenotypic correlations between bodyweight and
body linear measurements of Anak 2000 and Hubbard strains of broiler chickens. A total of 100 each of Anak
2000 and Hubbard were used. Body weight and body measurements were taken three times a week from 2- 8
weeks of age. The Genetic correlation showed that body weight had significant (p<0.05; r =0.25) correlation
with Thigh length. Other body measurement traits were moderately-highly (p<0.05-0.01; r= 0.43-0.95)
correlated with each other, all indicating positive correlation. Hence, only thigh length can be a good estimator
of body weight. Body weight and body linear measurements are controlled by the same gene (pleiotropy) in two
strains in this study.

Keywords: Relationship, Bodyweight, Body Measurement, Broiler, Strain

INTRODUCTION

Chicken production is increasing due to increased product output per animal, high feed conversion efficiency,
improved fertility, hatchability, growth rate, egg yield and meat quality. Poultry keeping requires less land, and
most of the poultry species are more prolific than other species of livestock (Kabir et al., 2010). Also poultry
breeders have tried to establish the relationships that exist between body weight and body conformation traits
such as shank length, breast width, breast ankle, keel length, neck length, back length, and thigh length as
information reflect on the growth and development of broiler birds (Adenowo and Omonniya, 2004 and Abbaya
et al., 2017). Morphological traits have been used in animals to estimate body weight (Yakubu et al., 2009).
This has largely been the case in rural communities where scales are not readily available. The common
measures of estimation of body weights has been simple correlation coefficients between body weight and
morphometric measures or regression of body weight on a number of body measurements (Kuzelove et al.,
2011). Correlation is a measure of strength of the relationship between records for a trait in a population. It
represents the degree of association between measurements on the same animal for traits. Correlation study is
of great importance in the profitability of the poultry industry. The strength and direction of correlation between
traits give an indication of the extent to which selection applied at any stage will affect subsequent flock
performance (Ibe, 1995). The aim of this study is to estimate the relationship between body weight and body
linear traits in a population of broiler birds.

MATERIAL AND METHODS

The research was carried out at the Livestock Teaching and Research Farm (Poultry Unit), Adamawa State
University, the climatic parameters of Mubi is as described by Adebayo, (2004). A total of two hundred (200)
day old broiler chicks were used in this study. Prior to the arrival of the chicks, the pens were cleaned,
disinfected, fumigated and littered with wood shavings to 10cm depth. Adequate temperature was maintained
in the brooding house, clean drinking water and formulated broiler starter mash and finisher were provided ad-
libitum. The birds were purchased from commercial distributor in Mubi and brooded for two weeks. Starter
mash containing 23% CP and 2800 ME (kcal/kg) and a finisher mash containing 20% CP and 3000 ME (kcal/kg)
were given to them at starter and finisher levels. Routine vaccinations was appropriately administered as at
when due. After the brooding, the birds were randomly divided into three replications. The parameters measured
are; Body weight: individual body weight (kg) was taken three times in a week. Neck length (NKL): The neck
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was gently straightened out with the hand by one co-operator and measurement was taken by another co-
investigator (using a tailors tape (cm). Back length (BKL): Back length was measured from the base of the neck
to the uropygial gland at the tail. Shank length (SL): Shank length was measured from the hock joint to the
tarsus-meta tarsus. Breast width (BRSTWT): Breast width was measured across the keel from the left armpit to
the right armpit. Thigh length (THL): Thigh length was obtained by measuring from the hock joint to the hinge
joint. All body measurements will be determined using a tailor’s tape-rule (in cm).

Data analysis: Data obtained from the study was subjected to analysis of variance (ANOVA) using the GLM
Procedure of SAS 2002 and variances were generated using the same software. The genetic and environmental
correlations between two traits (X and Y) were obtained using the formula below:

cov,,

r = —
Joixo?y

RESULTS AND DISCUSSION

The genetic (above Diagonal) and phenotypic correlation (below Diagonal) of two strains of broiler chickens
are presented in figure 1. The genetic correlation showed that body weight had significant (P<0.05; r= 0.25)
correlation with only TL (Thigh length). Body measurement traits significantly (P<0.0-0.01; r=0.043-0.95)
correlated with each other in both strains. This implies that bodyweight has less relationship with body linear
measurements. Also, the moderate to high correlation coefficients observed between body measurements
suggest that as one linear trait increased significantly, others also increase. This suggests that all body linear
measurements are controlled by the same gene (Pleiotropy). The moderate to high correlation observed between
body measurement traits in this study is in line with the report of several authors who also reported a significant
relationship between body linear measurements in both exotic and indigenous breeds of chickens (Kabir et al.,
2006; Aziz and Al-Hur, 2013; Abbaya et al., 2017). The insignificant (P>0.05) genetic correlation of body
weight and other body linear measurements except thigh length in this study contradict the findings of Obike et
al. (2016). This means that among body linear traits, only
thigh length can be a good indicator of body weight in both strains.

CONCLUSION
It could be concluded therefore, that only thigh length could be a good indicator of body weight in both strains
of broiler chickens used. Body measurement traits are controlled by the same gene (pleiotropy).
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APPENDIX

Scatterplot Matrix for Anak 2000

Scatterplot Matrix for Hubbard
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Abstract: This study was conducted to investigate the phenotypic variation of growth performance and leg
deformity traits among Arbor Acre, Anak and Hubbard strains of broiler chickens. Three hundred day old chicks
consisting of 100each of Arbor Acre, Anak and Hubbard strains were used for the experiment, which lasted for
6 weeks in a completely randomized design.Arbor Acre had higher (p< 0.05) body weight and valgus and varus
deformity than did other strains. The body weight and valgus and varus deformityof Anak did not differ (p>0.05)
from those of Hubbard exhibited superiority in body weight followed by Hubbard and Anakwhereas;Arbor Acre
had higher valgus and varus deformity followed by Anak and Hubbard.This study suggests that leg deformity is
severe in heavier birds.

Keywords: Strain, Guinea Savannah, Valgus, Varus.

DESCRIPTION OF PROBLEM

Livestock plays a significant role in the livelihoods of many households as they contribute to the provision of
food, income, security as well as other social and cultural functions (Text—Lucy, 2010).Consumption of animal
protein in Africa remains one of the lowest in the world (Olopadeet al., 2011). High stocking density together
with genetic selection for higher feed conversion efficiency and growth rate has caused behavioural restriction
and uneven use of space. Therefore, broilers reared using standard commercial practices suffer from many
welfare problems (Scahaw, 2000).Lame broilers cannot walk freely and are not able to reach either the feeder or
the drinker when hungry or thirsty, limiting their survival and productivity (Julian, 1993). There are several
causes of lameness in a broiler chicken, with the aetiology generally classified as developmental, degenerative
or infectious (Bradshaw et al., 2002). Developmental abnormalities include varus-valgus deformation (VVD) at
the intertarsal joint, one of the most common leg distortions in broilers (European Community, 2000). Broilers
strains are known to reach table size, sexual maturity and phenotypically different from one another, even when
reared under the same management condition and fed the same diet. In Nigeria, various strains of broiler chickens
reared but there is dearth of information on the phenotypic variations among the strains for growth performance
and leg deformity. Thus,the objective of this study was to determine the phenotypic variations in body weight
and leg deformity among three broiler strains reared in Nigerian guinea savannah.

MATERIALS AND METHODS

Experimental Site: The study was carried out at the Animal Production pavilion, Teaching and Research farm,
Faculty of Agriculture, university of llorin, Kwara state. The study lasted 6 weeks.

Experimental Animal and Housing: A total of three hundred broilerchicks, comprising of 100 each of Arbor
Acre, Anak and Hubbard strains were procured from reputable hatchery in Ibadan, Nigeria. Each day old chicks
was wing tagged.Each strain was kept in separate pens in an environmental controlled brooding house.After
brooding, each treatment was allocated to separate pens with floor space of 2.43m x 2.50m for 3-4 weeks and,
later transferred to finisher pens with floor space of 3.0m x 4.0m. Chicks were offered clean water and fed ad-
libitum with a commercial starter diet (22%CP, 2800Kcal/KgME) from day old to 4 weeks, and later fed
commercial finisher diet (18%CP 2900Kcal/Kg ME) from 5 to 6 weeksto meet the requirement of broilers
according to NRC (1994).All necessary medications and vaccinations were administeredat the appropriate ages
as recommended by Oluyemi and Robberts, (2000).
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Data Collection: Data on body weight and leg deformity traits (varus and valgus deformity or angulations) as
described by Dawkins et al., 2004 by were collected on weekly basis.

Statistical Analysis

The data obtained from individual broiler strain were subjected to analysis of variance using Statistical Package
for Social Science SPSS (2015) Version 23. Significant differences among means were separated using Duncan’s
multiple range Test procedure (Duncan, 1955).

RESULTS AND DISCUSSION

The mean body weight of Arbor Acre, Anak and Hubbard strains are presented in Table 1.From week 1 to 6,
Arbor Acre and Hubbard broiler chickens had similar body weight (p> 0.05) while Anak body weight was
significantly different (p<0.05) and lower than those of other strains (Table 1). The higher body weight of Arbor
acre could be attributed to its genetic merit over other strains. This result supported the work of Udehet al.,
(2011; 2015). Contrarily, Yayayaet al., (2012) reported higher body weight for Hubbard over Arbor Acre at age
2, 4, and 6 weeks.

Table 1: Mean Body weight in Arbor Acre, Anak and Hubbard at 1 to 6 weeks of age

Age (week) Breed

Arbor Acre Anak Hubbard
1 193.7 +£8.41 (92)° 143.9 £+ 2.97 (86)* 197.24 +8.8 (89)°
2 326.09 +12.41(92)°  246.16 +5.01 (86)? 308.09 +12.54 (89)°
3 619.35+21.08 (92)>  485.24+ 10.06 (86)? 580.67 £ 22.51 (89)°
4 909.02 +25.86 (92)°  741.22+ 14.18 (86)? 880.96 + 27.75 (89)°
5 1106.2 +26.82 (92)°  969.65 =+ 18.49 (86)? 1148.09+ 29.31 (89)°

6 1431.52430.18 (92)° 1231.05 +24.4(86)°  1393.48+ 31.61 (89)°
abe Mean with different superscripts along the same rows are significantly different (p < 0.05).

The mean valgus and varus deformity in different strains of broilers are shown in Table 2. ArborAcre had higher
(p<0.05) valgus and varus deformity than did other strains.Anak and Hubbard had similar (p>0.05) valgus and
varus deformity. Thehigher valgus and varus deformity in Arbor Acre could be attributed to its heavier body
weight compared with other strains. These results are consistent with the findings of Naéas et al., (2010) and
Ayorinde et al., (2004) who observed that locomotion disability was more severe in older and heavier birds.

Table 2: Mean Valgus andVarus in Arbor Acre, Anak and Hubbard at 2, 4 and 6 weeks of age.

Age (week) Breed

Arbor Acre Anak Hubbard
2 17.71 £0.62(92) 17.16 +0.66 (86) 15.92 +0.65 (89)
4 23.10 £0.63 (92)° 20.02 £0.65 (86)*  18.80 £ 0.63 (89)?
6 26.97+0.72 (92)  23.62+0.67 (86) 23.61+ 0.63 (89)?

abe \Mean with different superscripts along a rows are significantly different (p < 0.05).

CONCLUSION AND APPLICATIONS
Arbor Acre had higher body weight and valgus and varus deformity than Hubbard and Anak strains. It can be
concluded that leg deformity is severe in heavier birds.
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Coat Colour Pattern Differentiated Correlations Between Body Weight and Body Linear
Measurement of Donkeys

John, P.A., lyiola-Tunji, A.O.,

Department of Animal Science, Ahmadu Bello University, Zaria, Nigeria

Abstract: Study on the relationships between body length and linear body measurements of donkeys on the
basis of differentiated coat colour pattern was carried out in seven States in Northwestern Nigeria using seven
hundred (700) donkeys. Morphometric measures taken were head length, head width, ear length, neck length,
neck circumference, shoulder width, height at withers, heart girth, body length and taillength using flexible
tailors measuring tape in centimeter. Body weight was determine using prediction equation in kilogram. Data
collected were subjected to correlation procedure (Proc. Corr.) of SAS. The relationships were high for the
patched colour pattern (r=0.33-1.00; P<0.05, 0.01) with the relationship between body weight and other growth
measures being very high (r=0.65-0.99; P<0.01). Correlations were higher for the patched than for the solid coat
colour pattern. More differentiation of features of donkeys in Nigeria should be explored on the basis of coat
colour pattern.

Keywords: Body linear measurement, Donkey, correlation, coat colour pattern, body weight

DESCRIPTION OF PROBLEM

Zoometrical measures such as head length, head width, ear length, neck length, neck circumference, shoulder
width, height at withers, heart girth, body length and tail length of live animals were measured to assess the
relationship between these variables and the live weight for strain characterization in donkeys (1). Zoometrical
measurements have heritable basis and play a major role in the subsequent carcass yield of an animal (2). The
phenotypic variability in zoometrical measurements as much as performance traits in livestock production are
affected by both genetic and environmental factors (3). Therefore, the relationships between the body
measurements are needful for the prediction of other performance traits in animal (4). The aimed of this study is
to determine the relationship among zoometrical measurements and body weightof donkeys with different coat
colour patternsNorth West Nigeria.

MATERIALS AND METHODS

Seven hundred (700) donkeys were sampled for this study which was carried out in Kaduna, Kano, Katsina,
Kebbi, Jigawa, Sokoto and Zamfara State.Morphometric measures taken were head length, head width, ear
length, neck length, neck circumference, shoulder width, height at withers, heart girth, body length and taillength
using flexible measuring tape in centimetre. Body weight was determined using prediction equation in kilogram.
Reference marks for body linear measurement according to the method of (5, 6), and (7) was adapted. The
degrees of relationships between all pairs of metric variables were computed for all the animals using CORR
procedure of SAS (8) statistical package.

RESULTS AND DISCUSSION

The coat colour pattern differentiated correlations between morphometric traits of donkeys are presented in Table
1. The correlations between the growth measures in both the patched and solid coat patterns were positive and
significant (r=0.12-1.00; P<0.05, 0.01). The relationships were high for the patched colour pattern (r=0.33-1.00;
P<0.05, 0.01) with the relationship between body weight and other growth measures being very high (r=0.65-
0.99; P<0.01). On the other hand, in the solid colour pattern, the relationships between body weight and other
growth measures were from low to moderate (r=0.16-0.29; P<0.05) except between body weight and height at
withers (r=0.65; P<0.01). Generally, the correlations were stronger for the patched than for the solid coat colour
pattern.Several studies reported a strong correlation between some body linear measurements with some
production traits. Body linear measurements had been used to estimate the body weight of sheep (9) and goats
(20). The result of this study is similar to the findings of (11) who reported positive correlation between body
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weight and body linear measurement in three pig genotype. (1) had earlier reported similar relationships amon
g y pig genotyp p p g

linear body measurements and body weight using other features of donkeys likehead profile, tail shape, skin type
and eye colour as the basis of differentiation.
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Table 1. Coat colour pattern differentiated correlations between morphometric traits of donkeys

Traits BWT(cm) HL(cm)  HWD(cm) EL(cm)  NL(cm) NC(cm) SW(cm) HW(m) HG(cm) BL(
HL(cm) 0.99** -

HWD(cm)  0.99** 0.99** -

EL(cm) 0.92** 0.97** 0.93** -

NL(cm) 0.99** 0.99** 0.99** 0.92** -

NC(cm) 0.94** 0.97** 0.95** 0.99** 0.93* -

SW(cm) 0.65** 0.56* 0.64* 0.33* 0.68** 0.36* -

HW(cm) 0.99** 0.99** 0.99** 0.95** 0.99** 0.96** 0.60** -

HG(cm) 0.99** 0.99** 0.99** 0.96** 0.99** 0.97** 0.58* 0.99** -

BL(cm) 0.99** 0.99** 0.99** 0.96** 0.99** 0.97** 0.58* 0.99** 1.00** -
TL(cm) 0.96** 0.99** 0.97** 0.99** 0.96** 0.99** 0.44* 0.98** 0.99**  0.99
Traits BWT(cm) HL(cm) HWD(cm) EL(cm) NL(cm) NC(cm) SW(cm) HW(cm) HG(cm) BL(
HL(cm) 0.27** -

HWD(cm)  0.23** 0.61** -

EL(cm) 0.23** 0.64** 0.52** -

NL(cm) 0.26** 0.81** 0.57** 0.57** -

NC(cm) 0.24** 0.79** 0.61** 0.63** 0.75** -

SW(cm) 0.16** 0.68** 0.62** 0.46** 0.63** 0.65** -

HW(cm) 0.65** 0.14* 0.14* 0.14* 0.12* 0.14* 0.09Ns -

HG(cm) 0.27** 0.72** 0.64** 0.64** 0.72** 0.78** 0.65** 0.53** -

BL(cm) 0.29** 0.75** 0.62** 0.61** 0.72** 0.73** 0.68** 0.13* 0.15* -
TL(cm) 0.26** 0.56** 0.46** 0.41** 0.59** 0.59** 0.49** 0.10* 0.66**  0.52

BWT: body weight; HL: head length; HWD: head width; EL: ear length; NL: neck length; NC: neck circumference; SW: shoulder width;

HW: height at withers; HG: heart girth; BL: body length; TL: tail length, **P<0.01, *P<0.05 NS: not significant difference at (P>0.05).
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CONCLUSION AND APPLICATION

Different coat colour patterns on the donkeys showed varied relationships among body weight and linear body
measurements. More differentiation of features of donkeys in Nigeria should be explored on the basis of coat
colour pattern.
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Heritability Estimates for Pearl and Belgy Strains of Guinea Fowls in Northern Guinea
Savanna Zone of Nigeria

Abdullahi, J., Kabir, M., lyiola-Tunji, A.O., John, P.A lbe, E.A.
Department of Agricultural Technology,

Federal Polytechnic Akanuibiamunwana, Afikpo, Ebonyi State.

Abstract: A total of 60 (30 each) of two distinct strains of Guinea fowl (Pearl and Belgy) comprising of 6 males
and 24 females each of Pearl and Belgy strains were obtained from Zaria in Kaduna State and Maradi, Niger
Republic, respectively for the study that lasted for 16 weeks. The body linear measurements such as neck length,
body length, shank length, thigh length and breast width were taken using a tailor’s tape in centimeter. Data
obtained from bi-weekly body weight and linear measurement data were analysed using General Linear Model
Procedure of SAS. Means within the traits were compared using Duncan’s Multiple Range Test. Pearl strain
had higher values for all the traits considered in the study and across all the ages. The heritability estimates
observed for body weight were 0.01+0.03, 0.10+0.30, 0.33£0.22, 0.45+0.30, 0.33+0.70, 0.14+0.90, 0.03+0.50
and 0.22+0.40at 2, 4, 6, 8, 10, 12, 14 and 16 weeks forBelgy strain, while the heritability estimates for body
weight of Pearl strain were 0.01+0.03, 0.33+0.22, 0.40+0.87, 0.98+0.90, 0.79+0.50, 0.44+0.60, 0.48+0.30 and
0.68+0.80 at 2, 4, 6, 8, 10, 12, 14, and 16 weeks respectively. The estimates of heritability for body weight and
some of the body linear measurements of Belgy and Pearl guinea fowl at 8 weeks were high. Selection among
populations of Belgy and Pearl guinea fowl in the study area should be based on the individual records of the
birds at 8 weeks of age.

Keywords: Guinea fowl, heritability estimate, Northern guinea savannah, strains, Nigeria

DESCRIPTION OF PROBLEM

The helmeted guinea fowl, Numida meleagris occur freely throughout the grassland areas spreading from the
derived savanna near the forest zone in the South to the true savanna into Northern guinea savanna vegetation
zones (1). The crested guinea fowl, Guttera pucherani is specie that is restricted in distribution to the forest and
derived savanna forest edges (2). It is second to the domestic fowl in terms of number and supply of poultry
protein in Nigeria. Thus, a huge number exists for various studies and from which to select for improvement
(3). Improvement of traits is largely dependent on the genetic composition of stocks and its influence among
traits of economic importance (4). Relative genetic diversity can be determined using phenotypic characteristics
and or molecular markers (5). Phenotypic characteristics are important in identifying and defining breed
attributes (6). (7) stated that phenotypic variation is exactly what characterizes local poultry strain. Body linear
measurements help in the comparison of growth in different parts of the body. It has been severally used to
characterize strains, evaluate carcass yield, sex effect on performance and predict live weight gain in livestock
(8). This study was therefore aimed at estimating heritability of growth traits (body weight and body linear
measurements) of Pearl and Belgy strains of guinea fowl in Northern Guinea Savanna zone of Nigeria.

MATERIALS AND METHODS

The experiment was carried out at the Teaching and Research Farm, Department of Animal Science, Ahmadu
Bello University, Zaria. The site is geographically situated between latitude 11°12°N and longitudes 7°33’E at
an altitude of 640m above sea level (9). Annual rainfall in this area ranges from 1102mm to 1904mm per annum
which last from late April or early May to October. The mean temperature fluctuates from 31°C maximum
during the dry season to 18°C minimum during the wet season. It is located 22km Northeast of Zaria city and
in the Northern Guinea Savannah zone of Nigeria as reported by (10).
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A total of 60 (30 each) of two distinct strains of Guinea fow! (Pearl and Belgy) comprising of 6 males and 24
females for each of Pearl and Belgy strains were obtained from Zaria in Kaduna State and Maradi, Niger
Republic, respectively for the study that lasted for 16 weeks. Body weights of birds were measured in grams.
Body linear measurements such as neck length, body length, shank length, thigh length and breast width were
taken as described by (11). The measurements were taken using a tailor’s tape in centimeter. Data obtained from
bi-weekly body weight and linear measurement data were analyzed using General Linear Model Procedure of
SAS (12). Means within the traits were compared using (13).

RESULTS AND DISCUSSION

The means (£SE) of body weight and body linear measurements of Pearl and Belgy Guinea fowl strains at
various ages were shown in Table 1. Strain of guinea fowls affected (P<0.01) body weight and body linear
measurements. Body weight and body linear measurements of Belgy strain were higher than those of Pearl
strain from 2 weeks up 16 weeks of age. This could be due to the differences in genetic make-up of the strains.
The result is in line with the report of (6) that age is a major determinant of growth and physiological
development. (14) reported significant difference in the growth performance of different strains of guinea fowl.
The result of body weight and body linear measurements as affected by guinea fowl strains suggested that the
Belgy strain was superior to Pearl. Belgy strain was observed to have had longer skeletal frame and higher body
linear measurements.

The heritability estimates for traits considered in this study are presented in Table 2. The heritability estimates
for body weight of Pearl strain of guinea fowls were generally higher from the 4" week up to 16 weeks. Higher
heritability estimates were also obtained for body linear measurements of Pearl as against the Belgy strain. High
h2were obtained for Belgy and Pearl strains at 8 weeks of age. The values were 0.45 and 0.98 for Belgy and
Pearl, respectively. The heritability estimates obtained by (15) for naked neck broiler chickens were lower than
those obtained in this study for body weight and body linear measurements. The observed differences in
heritability estimates obtained may be due to the limitation caused by sample size, techniques or environmental
effects. Variation in environmental (high temperature and humidity) and management conditions are known to
increase the residual variance and decrease the heritability estimates (15).

Table 1: Means (£SE) for Body Weight and Body Linear Measurements in Pearl and Belgy Guinea
Fowl Strains at various ages (weeks)

Week Strain  BWT (g) NL (cm) BL (cm) THL (cm) SHL (cm)  BRWD (cm)

2 Belgy  69.91+00? 5.15+0.032 12.07+0.12%  4.25+0.04% 2.73+x0.02¢  4.51+0.042
Pearl  53.03+00° 4.09+0.03° 10.34+0.12°  4.01+0.04° 2.50+0.02>  4.00+0.04°
SEM 1.09 0.07 0.14 0.03 0.02 0.04

4 Belgy  174.00+3.86% 6.28+0.062 15.83+0.21*  5.32+0.072 2.98+0.01* 5.47+0.072
Pearl  86.44+3.86°  5.79+0.06° 13.53+0.21°  5.47+0.07° 2.97+0.01>  5.10+0.07°
SEM 6.31 0.05 0.21 0.05 0.01 0.05

6 Belgy  266.39+5.352  8.92+0.09? 20.08+0.22% 7.28+0.092  3.86+0.05% 7.59+0.102
Pearl  111.39+5.35"  6.39+0.09" 15.26+0.22°  6.23+0.09° 3.24+0.05*  6.22+0.10°
SEM 10.76 0.18 0.35 0.09 0.05 0.11

8 Belgy  334.2846.5% 10.02+0.2? 23.13+0.23*  8.16+0.08? 4.2940.05*  8.54+0.11?
Pearl  152.85+6.5°  6.95+0.12° 16.92+0.23"  6.92+0.08° 3.58+0.05  7.03+0.11°
SEM 12.75 0.22 0.44 0.09 0.06 0.12

10 Belgy  378.2446.7% 10.90+0.2? 24.87+£0.25%  9.08+0.10? 4.5740.06  8.96+0.10°
Pearl  205.01+6.87° 7.69+0.12° 18.80+0.25° 7.58+0.10°  3.91+0.06° 7.67+0.10°
SEM 12.26 0.22 0.43 0.12 0.06 0.11

12 Belgy  419.83+#8.02% 11.83+0.13* 25.96+0.23% 9.83+x0.10%  4.90+0.56% 9.52+0.092
Pearl  257.61+8.02® 8.57+0.13"  20.80+0.23" 8.27+0.10° 4.02+0.56" 8.22+0.09°
SEM 11.96 0.23 0.37 0.13 0.07 0.11

14 Belgy  443.33+7.782 12.75+0.12% 27.38+0.22% 10.50+0.10a 5.25+0.08% 9.63+0.91%
Pearl  279.18+7.78" 9.55+0.12®  22.05+0.22° 8.98+0.10°®  4.09+0.08° 8.90+0.91°
SEM 11.99 0.23 038 0.12 0.09 0.08

16 Belgy  488.13+7.99% 15.05+0.14* 30.12+0.20* 12.52+0.10® 6.55+0.082 11.22+0.142
Pearl ~ 309.35+7.99® 10.40+0.14> 23.78+0.20°  9.97+0.10° 5.05+0.08°  9.94+0.14°
SEM 12.91 0.32 0.44 0.18 0.11 0.13
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BWT = body weight, NL = neck length, BL = body length, SHL= shank length, THL = thigh length, BRWD = breast width, a,b = significant (p<0.01)
probability level, SEM = standard error of mean
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Table 2: Heritability Estimates of Body Weight and Body Linear Measurements in Belgy and Pearl
strains of Guinea Fowl at different ages

Week Strain Traits
BWT NL BL THL SHL BRWD
2 Belgy 0.01+0.03 0.40+0.02 0.35+0.57 0.03+0.07 0.01+0.01 0.38+0.06
Pearl 0.01+0.03 0.09+0.02 0.33+0.29 0.52+0.01 0.72+0.01 0.04+0.02
4 Belgy 0.10+0.20 0.08+0.06 0.11+2.25 0.06+0.08 0.46+0.01 0.07+0.06
Pearl 0.33+0.22 0.18+0.06 0.28+0.53 0.26+0.16 0.35+0.01 0.07+0.16
6 Belgy 0.33+0.22 0.55+0.48 0.42+1.95 0.36+0.25 0.38+0.08 0.28+0.03
Pearl 0.40+0.87 0.11+0.10 0.50+1.18 0.34+0.23 0.85+0.32 0.12+0.32
8 Belgy 0.45+0.30 0.66%+0.09 0.62+1.84 0.32+0.22 0.04+0.13 0.03+0.34

Pearl 0.98+0.90 0.91+0.18 0.17+1.43 0.53+0.15 0.79+0.02 0.25+0.31
10 Belgy 0.33+0.70 0.38+0.58 0.01+2.19 0.01+0.24 0.73+0.18 0.24+0.24
Pearl 0.79+0.50 0.56+0.27 0.37+1.68 0.48+0.37 0.44+0.01 0.14+0.38
12 Belgy 0.14+0.90 0.38+0.51 0.23+1.98 0.34+0.26 0.19+0.08 0.12+0.29
Pearl 0.44+0.60 0.39+0.26 0.22+1.45 0.76+0.33 0.01+0.11 0.63+0.27
14 Belgy 0.03+0.50 0.29+0.49 0.18+1.35 0.14+0.27 0.05+0.25 0.79+0.29
Pearl 0.48+0.30 0.47+0.25 0.48+1.55 0.57+0.33 0.32+0.07 0.08+0.16
16 Belgy 0.22+0.40 0.12+0.69 0.39+1.36 0.29+0.41 0.01+0.35 0.46%0.74
Pearl 0.68+0.80 0.91+0.17 0.03+1.07 0.17+0.25 0.12+0.04 0.06+0.29

BWT = body weight, NL = neck length, BL = body length, SHL= shank length, THL = thigh length, BRWD = breast width

CONCLUSION AND APPLICATION

The estimates of heritability for body weight and some of the body linear measurements of Belgy and Pearl
guinea fowl at 8 weeks were high. Selection among populations of Belgy and Pearl guinea fowl in the study
area should be based on the individual records of the birds at 8 weeks of age.
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Growth Performance and Heterosis of Pure and Crossbred Nigerian Sheep
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Abstract: The significance of birth, weaning and yearling weights in determining the breeding potentialities of
domestic animals at an early age has long been recognized by livestock breeders. Data on 119 sheep producing
158 lambs’ weights from birth, weaning and yearling were collected. Prior to breeding, ewes were weighed and
flushed for three weeks. The ewes were synchronised using Prostaglandin (PGF.a). A total of 158 lambs
produced through pure and reciprocal crossing of West African Dwarf (WAD), Balami and Uda sheep were
used for this experiment. Data were collected on body weight at birth, weaning and yearling of the lambs. The
data were used to estimate genorype differences and heterosis for the hybrids. The result showed that the
crossbred lambs had similar birth and weaning weights with purebred Uda (UU) except Uda-WAD (UW) and
Balami-WAD (BW) respectively. At yearling, BW sheep compete favorably with purebred Balami (BB) with
average weights of 28.53 +0.64 and 31.33 £1.20 respectively. The hybrid vigour in the crossbred WU and UW
were superior both at birth and at weaning over the crossbred WB and BW while the latter was superior at
yearling. The negative heterotic values indicated better performance of the purebred over the crossbred. It is
recommended that Uda sheep should be given priority over the Balami sheep when weaning weight is the target
while adequate yearling and survivability performance can be guaranteed with the use of Balami sheep.

DESCRIPTION OF PROBLEM/INTRODUCTION

Crossbreeding is employed in taking advantage of the different and complementary strong points of two or more
breeds and to utilize hybrid vigour (1). Crossbreeding offers two distinct advantages over pure-breeding and
these are heterosis and breed complementarity (2). Complementarity is achieved when the weakness of one
breed is offset by the strength of the other breed(s) and vice versa (3). Breed complementarity means evaluating
the strengths and weaknesses of potential breeds and selecting those that complement each other which
eventually results in an animal possessing the best traits of both breeds (4).

Heterosis is maximised when a crossbred ewe is mated to a crossbred ram (3). (4) Observed that heterosis is
greater in genetically distant or heterozygous parents than in closely related parents. Hybrid vigour and breed
complementarity are essential tools to improving productivity of commercial sheep flocks and an organized
cross breeding size (5). In Nigeria, sheep is used mainly for meat production. Thus, rapid growth rate is of
paramount importance for efficiency (6).

MATERIALS AND METHODS

This experiment was carried out at YOA Farms Limited, Afon, ASA Local Government Area, which is located
on latitude 8°001 and 9°101 North of the Equator and longitude 2°451 and 4°151 East of Kwara state (Ministry
of Lands and Survey, 2016). A total of one hundred and nineteen sheep were procured and used for the study.
Sheep were purchased from markets from two agro-ecological zones of Nigeria namely: Sudan Savannah
(Sokoto and Kebi states) and Guinea Savannah (Oyo and Kwara states). The animals comprised of three breeds
(35, 30 and 45 for Balami, Uda and WAD sheep, respectively). The Balami and Uda sheep were purchased from
llela, Achida and Ambrossa markets in Sokoto and Kebbi states. The WAD sheep were procured from Akinyele,
Ojoo, Igbeti and Ajase markets in Oyo and Kwara states. Each of the three breeds included three rams. Prior to
breeding, ewes were weighed and flushed for three weeks. The ewes were synchronised using Prostaglandin
(PGF2a). Before mating, animals were dewormed and flushed. The ewes were fed with formulated ration,
Guinea grass (Panicum maximum) and Elephant grass (Pennisetum pupurium) from the farm paddock ad
libitum. WAD was the sire in the first pen and mated the WAD, Balami and Uda ewes. Balami was the sire in
the second pen and was mated to Balami and WAD ewes while Uda male in the third pen was mated to Uda
and WAD ewes.

The genotypes of the lambs in the first pen were WB, WU and WW. The genotypes in the second pen were BW
and BB while UU and UW were the lambs in the third pen.

The data obtained on body weight at birth, weaning and yearling were subjected to Tthe General Linear Model
(PROC GLM) procedure of Statistical Analysis Software System (SAS 9.4 2013). was used to generate the
average birth and live weights at weaning and Yearling. Means separation was done using Duncan’s Multiple
Range Test (7) of the same statistical package at probability level of 5%.
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Heterosis was estimated using the formulae described by () as indicated below. used for heterosis can be
represented as: Y = (A+B) /2 — (C+D) /2 = (A+B) /2 is the average weight of the crossbred; (C+D) /2 is the
average weight of the purebred

Y is the average general heterosis

Specific Heterosis E was calculated as:

A - (C+D) /2 = E; General % Heterosis was derived by: Y/C+D/2 * 100

Specific % Heterosis was derived by: E/ C+D/2*100.

The model used was:

Yi=p+ai+eij;Where: Yjj= body weight measurement. = overall mean; ai- effect of the i™ genotype.ej- residual
effect.

RESULTS

Body weights at birth, weaning and yearling for pure and crossbred WAD, Balami and Uda sheep is presented
Table 1. Purebred Balami had the highest weight at birth, weaning and yearling. The birth weights of purebred
Uda and some WAD crosses (WB, BW and WU) were similar. There were no significant differences in the birth
weights of all the WAD crosses except in UW. The pure WAD had the lowest birth weight which was
significantly (p<0.005) different form other lowest compared to the rest of the genotypes. At weaning, BW and
UW had similar weights with purebred Uda and were significantly (p<<0.005) different from purebred Balami.
At yearling, crossbred WAD showed superiority alongside purebred Balami over the rest of breeds of sheep.
Plates 3 to 9 showed the sizes of the purebred and the crossbred lambs at birth and at 4 weeks old. The crossbred
lambs had almost the same size compared to the purebred lambs while the former were as big as the purebred
WAD at 4weeks old. Purebred WAD (WW) had the least birth, weaning and yearling weights of 1.21+0.03,
6.71+0.16 and 16.98 +£0.90 respectively.

Table 1: Birth and live weights at weaning and yearling of
Pure and crossbred WAD, Balami and Uda Sheep

Genotype Birth No Weaning No Yearling No

BB 3.83°+0.17 25 13.13.272 9 31.332+1.20 3
+0.25

uu 2.96"+0.05 16 10.110.63> 6 23.50°+0.50 2
+0.50

WB 3.20°+0.13 24 9.07°+0.50 12 25.75° +1.65 4

WU 2.91°+0.11 19 8.43°+£0.45 13 22.67°+x1.45 3

BW 297°+0.16 28 10.99* +0.23 10 28.53% +0.64 4

uw 2.29°+0.08 24 10.58°+0.38 8 23.25°+2.21 4

WWwW 1.219+0.03 22 6.719+0.16 11 16.98°+0.90 5

abed Means along the same column with different superscripts are significantly (p<0.005) different. B = Balami;
U = Uda; W = West African Dwarf.

Table 2 shows at birth, the percentage the general and specific percentage heterosis for body weight in the
crossbred lambs. The crossbred WB and BW had 22.42% general heterosis which was lower than the 24.70%
obtained for crossbred WU and UW. WAD and Uda crosses had were superior general heterosis at weaning,
than WAD and Balami crosses with negative heterosis. However, Balami and WAD crosses had higher general
heterotic estimate at yearling compared to other crossbred WB. However, both showed negative estimates at
weaning for specific heterosis when WAD was used as sire. All the genotypes had positive specific heterosis at
yearling with crossbred BW having the highest.

Table 2: Heterosis for body weights in the crossbred lambs

Heterosis %Heterosis
Genotype  Birth Weaning Yearling
General WB&BW  22.42 -4.84 16.50
WU&UW 24,70 9.25 13.44
WB 26.98 -9.48 14.88
Specific BW 17.86 26.32 18.11
WU 39.57 -3.10 12.01
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uw 9.83 21.61 14.87

DICUSSION

The crossbred WB, BW and WU had similar birth weights except UW. The crossbred lambs at birth were
superior at birth with regards to their body weights throughout and this was an indication towards achievement
of advantage of crossbreeding. The result of this study was similar to the works report of (5) where Yankassa
crossed with Yankassa-WAD; Yankassa crossed with Uda- WAD had superior birth weights than the pure
WAD. The small body size of the WAD was masked by the heavy bodies of Balami and Uda hence,
complimentarity reflected. The superior weight at birth of Balami in the present study is similar to that of (8)
and (9)). The lamb weights at birth from the straight crossing were greater than that of the reciprocal crossing.
This could be due to the effect of the large size of the Balami and Uda dams, thereby accommodating the big
developing fetus as well as providing adequate nourishment through the body reserves. Also, at weaning, half
of the crossbred had similar weights with the purebred Uda which is also as a result of complimentarity.
However, the yearling weight (31 kg) of purebred Balami in the present study was low compared to the 35 kg
reported by (10). The low weight may be as a result of unfavourable climate conditions that affected generally,
the performance of the animals used for the study. Uda is one of the biggest Nigerian breeds of sheep (11) and
the appropriateness of this study was evident as there were no significant differences in the birth weights of
purebred UU and the crossbred. The claim of (12) that no breeding practice or method can elude Balami and
Uda, being the two largest breeds in Nigeria was apparent in the growth of the crossbred lambs.

The result of this present study revealed moderate values for specific heterosis (except for crossbred UW) and
general percentage heterosis at birth, for Uda straight and reciprocal crosses despite the superiority of purebred
Balami. This was due to the fact that average weight of the purebred was far greater in Balami than in Uda. This
was expected as Balami had been described to be the biggest breed of Nigerian sheep (12). The superiority in
birth and body weights of the crossbred lambs was apparent as the average body weights exceeded that of the
purebred. This could be linked to the effect of the increase in heterozygosity in the crossbred which is a reflective
of the reports of. (13) and (14). The present result is low when compared to the General percentage heterosis of
38.75% reported by (6) on crosbred Yankassa WAD. The slight variation could be traced to the large size of the
Uda and Balami sheep used in the present studies as against the Yankassa by the authors hence; bigger average
weight of the purebred was expected. Also, the superiority with respect to live weight of crossbred Uda over
that of Balami could be linked to more tolerance and adaptability of Uda. (9) reported on the vulnerability and
tendency to mortality respectively when Balami sheep were raised outside the Northern regions of the country.
The genotypes with negative heterosis during weaning were improved at yearling as all the lambs showed
positive heterosis and the crossbred BW and their reciprocals had the most superior General and Specific
heterosis estimates at yearling which is an indication of increased tolerance and adaptability.

CONCLUSION

The result from the present study showed that birth and live weight and growth performance of the crossbred
lambs competed favourably with purebred Uda and surpassed that of the purebred WAD. The male lambs had
superior birth weights over the female lambs. Crossbred UW and WU showed superior percentage heterosis at
birth except UW, suggesting improving the WAD sheep should be first considered by crossing with Uda sheep
for weaning weight. The crossbred BW and UW were superior at weaning while their reciprocals showed
negative hetarosis. All Balami crosses were superior to the Uda crosses at yearling which means the Balami
sheep can be used to achieve optimal yearling weights. The superiority in weight of the crossbred lambs over
the purebred WAD showed that WAD can be improved with either of the two largest breeds of Nigerian sheep.
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Abstract: Kappa-casein as a mammalian milk protein is involved in a several important physiological processes
and it’s about 80% of the total protein in cow milk. This study aimed at identifying kappa-casein (CSN3)
genotype in two indigenous Nigerian cattle populations and to determine the frequency distribution of Kappa
casein variants as detected across the animals examined. DNA was extracted from 100 blood samples of 50
white Fulani and 50 N’dama cattle for identification and genotyping of kappa-casein gene by polymerase chain
reaction restriction fragment length polymorphism (PCR-RFLP) test using Hindlll restriction endonucleases.
The PCR product of the specific primer K-F and K-R for the two cattle breed gives 530bp and 528bp specific
band. Digestion of 530bp for white Fulani and 528bp for N’dama fragment by restriction endonuclease HindllI
generated three fragments each for the two breeds. Results of the cuts with this enzyme show the presence of
genotypes AA, AB and BB in the samples. These findings suggested that BB genotype could be a good factor for
increase of fat and protein content of milk.

Key words: (PCR-RFLP), kappa-casein gene, genotyping, white Fulani, N’dama cattle.

INTRODUCTION

Casein is one of the members of milk proteins family that exists in different molecular forms and is the main
protein present in the cow’s milk (Alipanah et al., 2005). It is also a member of phosphoproteins family (aS1,
aS2, B, k). Each of the first four caseins (as1, as2, B and k) manifests variability at the level of phosphorylation
and glycosylation. Phosphorylation is a key factor responsible for the stabilization of calcium phosphate
nanoclusters in casein micelles (Huppertz, 2013). In the intestine, the protein ingested is divided into a non-
dissolved peptide (Para kappa-casein) and a soluble hydrophilic glycopeptide (caseinomacropeptide) (Ageitos
et al., 2006). Caseinomacropeptide is known to be responsible for a rise up in digestion efficiency of, prevention
of newborn hypersensitivity of proteins ingested, and gastric pathogens inhibition (Ageitos et al., 2006). Kappa-
casein is responsible for the formation, stabilization and aggregation of the casein colloidal aggregate thereby
changing the manufacturing properties and digestibility of milk (Jann, 2004). Kappa casein is different from
other caseins in structure and other properties (Azevedo et al., 2008).Two allelic variants, A and B is seen on
exon IV of the bovine kappa casein gene on point mutation (Alipanah et al., 2007). These variants can be
differentiated by polymerase chain reaction and restriction fragment length polymorphism (PCR-RFLP)
analysis (Rachagani and Gupta, 2008). Also, CSN3 gene has been seen to be highly polymorphic in bovine and
according to recent review of milk protein nomenclature (Caroli et al., 2009). PCR-RFLP is one of the most
frequently used methods for genetic polymorphism studies because it’s simple, (Yahyaoui, 2003) and it involves
the amplification of a target DNA region including the polymorphic restriction enzyme sites by PCR afterward
digesting the amplicon with the respective restriction enzymes.

MATERIALS AND METHODS

Blood collection

Blood samples were collected from a total of 100 healthy animals belonging to two indigenous cattle. White
Fulani (n=50) and N’dama (n=50). Blood was drawn from the ventral region of the tail from each animal into a
10ml EDTA bottle containing (Ethylene Di amine Tetra acetic Acid) as an anticoagulant and kept on ice until
transferred to -4°C freezers.
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Genomic DNA extraction and PCR-RFLP assay for kappa-casein genotypes

The Genomic DNA was extracted from whole blood using the DNA Genomic kit (Bioline) following the
manufactural’s protocol. DNA fragment was amplified by PCR, using Kappa casein forward primer as K-F:5°—
ATAGCCAAATATATCCCAATTCAGT-3’ and reverse primer asK-
R:5S’TTTATTAATAAGTCCATGAATCTTG-3’. The PCR reaction volume of 50ul contains 3ul of genomic
DNA, 1pl of each primer, 10ul of NFW and10pl of Master Mix to a final volume of 50pul. the amplification
conditions include: pre —denaturation at 94°C for 4 minutes, annealing temperature at 54.74°C for 30s, extension
of DNA at 72°C for 30s, final extension at 72°C for 4minutes,ending at 4minutes to keep it cool and the cycle
repeated for 35 times. For genotyping, PCR products were digested with HindlII restriction enzyme which was
used for the determination of kappa-casein A and B alleles.

RESULTS AND DISCUSSION

The genomic DNA extraction protocol used in this study gave a reasonable quality and quantity of DNA. Upon
gel electrophoresis on 1.5% agarose gel, sharp high molecular weight bands suitable for PCR-RFLP analysis
were observed. Also, PCR amplification using Kappa casein Forward and Reverse primers yielded a high
molecular weight band of 530 bp DNA fragment of CSN3 gene from all tested animals. The amplified products
from the two indigenous Bos indicus cattle, after the digestion with Hindlll endonuclease generated three
different DNA fragments of 530bp, 370bp and 160bp. The restriction digest of CSN3 with Hindlll endonuclease
reveal three distinct genotypes. Genotype AA with a single undigested fragment of 530-bp, genotype AB has
two digested fragments of 370- and 160-bp and genotype BB with three fragments of 530-, 370- and 160 bp.
Hence, two kappa casein variants A and B were identified in this study (Fig.1).

The CSN3 variants detected in this study and their frequencies are presented in Table 1. The genotypic
frequencies and gene frequencies of the CSN3 variants varied across the two breeds examined. Genotypes AA
and AB were more predominant compared to genotype BB in the two breeds examined in this study. In all,
genotypic variant BB was less frequent in the two breeds but appears more frequent in the N’dama breed (0.20)
than in the white Fulani breed (0.18) (Table 1). In White Fulani breed, the genotypic frequency of the BB and
AB variants were found to be identical (0.18) and (0.64) for AA variant. While for N’dama we have AA (0.52),
BB (0.22) and AB (0.26). Also allele frequencies A and B were found on both breeds. Allele A was predominant
than allele B in the two breed population in this study. The allele frequencies for the White Fulani are A (0.73)
and B (0.27) and that of N’dama, A (0.66) and B (0.34). The highest frequency of B allele (0.34) was found in
the N’dama breed. The results from this study were in line with the reports of Yanar et al. (2000); Liron et al.
(2002); (Alipanah et al. (2005); Ahani et al. (2006); Azevedo et al. (2008); Beata et al. (2008); and Anggraeni
et al. (2010).

Table 1: Genotypic and allele frequencies of CSN3 genetic variants

Breeds Genotypic frequency Allele frequency
AA BB AB A B

White Fulani 0.64 0.18 0.18 0.73 0.27

N’dama 0.52 0.22 0.26 0.66 0.34
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Fig. 1: The electrophoretic pattern obtained after digestion of PCR amplified cattle K-CN products with HindllI.
Lane M: 100- bp ladder marker. Lane 10-16: Undigested fragment at 530-bp. Lanes 1-3 and10-13: Homozygous
BB genotypes showed two restricted fragments at 370- and 160-bp.

CONCLUSION AND APPLICATION

The PCR-RFLP technique used was informative in distinguishing between the most widely reported CSN3
variants, sequencing of the PCR fragments can also be done to reveal additional CSN3 variants which were not
previously identified through restriction digest analysis. The genotype frequency of AA was higher than that of
AB and BB in the White Fulani and N’dama cattle population studied and the allele frequency of A was also
higher than that of allele B. However, allele B is positively correlated with milk proteins and as such, the AB and
BB genotype identified in CSN3 gene is associated with higher milk protein and cows with AB and BB genotype
were seen to have longer and larger and as such will produce higher amount of milk. Therefore incorporation of
these genotypes for CSN3 may help to improve the milk yield in the two indigenous cattle population.
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Abstract: The study aimed at classifying WAD of goats on the basis of their head conformation using. Three
hundred goats were sampled form which 12 cephalic traits were measured. Data were subjected to PROC GLM
of Univariate analysis using SAS (2004). Result revealed that there were significant effects (p<0.05) of sex on
some cephalic traits of the WAD goats. Doe had significant higher values of horn space, skull length; face width,
head length, neck length and neck width. However, there was no significant effect (p>0.05) of sex on skull width,
head width, horn length, horn width, face length, head depth and cephalic index. Furthermore, on the basis of
cephalic index, the result revealed that WAD goat is brachycephalic (short-headed) animal. Based on the result
of the study, it was concluded that WAD goat is brachycephalic (short-headed) with, a skull that is relatively
broad and short, typically with the breadth at least 80% of the length.

Keywords: Cephalic, conformation, goat, population, traits

INTRODUCTION

Goats constitute the largest group of small ruminant livestock in Nigeria totaling about 53.8 million and also
constituting 6.2 percent of the World’s goat population (FAOSTAT, 2011). The ability of goats to tolerate harsh
climates, the presence of trypanotolerance in some breeds (Salako, 2004), suitability to traditional systems on
account of small size, short generation interval (Abdul-Aziz, 2010) and ability to thrive on poor quality diets
provided by scarce grazing on marginal lands (Adedeji et al., 2011) all these combine to make small ruminants
strategic to increasing livestock productivity in rural agricultural systems (Adedeji et al., 2011). In south-west
Nigeria, goats are used for customary rites in addition to meat production and religious purpose (Odeyinka and
Ajayi, 2004).

According to Osinowo et al (1992), there are three indigenous breeds of goat in Nigeria Red Sokoto, West Africa
Dwarf and Sahel.The West African Dwarf (WAD) goat is widely distributed across the rainforest belt of
Southern Nigeria. They are short-legged and small-bodied animals, weighing between 22 and 26kg. They also
present variable coat colors, ranging from black, brown, gray, red and white, and sometimes combinations of
these in a variety of patterns (Mourad et al., 2000).

Morphemetric measurement have been used to evaluate the characteristics of various breeds of animal and could
provide first/hand information on the suitability of the animals for selection (Mwacharo et al, 2006, Yakubu,
2010). Cephalic index is the ratio of the maximum width of the head of an organism multiplied by 100 divided
by its maximum length (Edilberto et al., 2011). Given their biometric nature, cephalic measurements and indices
allow comparisons between breeds from very distant geographical areas, and permit research into the
distinctiveness of breeds based on cephalic evaluation (Pares and Jordan, 2008). Thus, this study sought to
characterize WAD goat using its head dimension by means of multivariate analyses via principal component and
discriminant analyses

MATERIALS AND METHODS
The study was conducted in Ibadan, the capital city of Oyo State, Southwest Nigeria. For this study, three
hundred WAD goats were sampled from which twelve morphostructural traits were taken. Traits measured were
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head width, head length, head depth, face width, face length, skull width, skull length, neck length, neck width,
horn length, horn circumference and horn space. The measurement followed a standard procedure and
anatomical reference points as described by Peres et al. (2012) and FAO, (2012). From these measurements,
cephalic index was estimated according to Salako (2006) and Edilberto et al. (2011) as: Cephalic Index = Head
width x 100 / Head length

Data were subjected to Univariate analyses using UNIVARIATE and FREQ of SAS ( SAS INSTITUTE® 9.13,
2004).

RESULTS AND DISCUSSION

The result of summary statistics of cephalic traits of WAD goat is presented in Table 1. Results revealed that
mean of values obtained range between 2.62 £ 0.78cm (horn space) and 81.68 + 21.50% (cephalic index). Also
the values of coefficient of variation (CV) ranged between 29.38% and 15.68% with the highest CV obtained
for horn width and the lowest was obtained for face width respectively. However, relative high and low values
of CV have been reported in earlier studies on cattle (Parés and Jordana, 2008); sheep (Popoola, 2015; Popoola
and Oseni, 2018).

Table 1: Summary statistics of cephalic traits of WAD population

Traits (cm) Mean Statistical Variance Coefficient of
Deviation variation
Horn Space 2.62 0.78 0.61 21.51
Skull Width 10.17  2.80 7.82 24.76
Head Width 11.45 250 6.29 18.95
Skull Length 8.10 1.67 2.81 20.14
Horn Length 6.11 2.96 8.78 28.33
Horn Width 4.92 2.64 7.00 29.38
Face Length 6.39 2.06 4.26 16.84
Face Width 10.19 2.23 5.00 15.68
Head Length 1450 3.25 10.61 19.20
Head Depth 8.56 1.64 2.72 19.19
Neck Length 16.71 5.40 29.26 21.13
Neck Width 2492  6.07 36.88 24.07
Cephalic index (%) 81.68 21.50 45.36 17.65

The descriptive statistics of effect of sex on cephalic morphological traits of WAD goat is presented in Table 2.
Result revealed that there were significant effects (p<0.05) of sex on cephalic traits of the WAD goats. Doe had
significant higher values of horn space, skull length, face width, head length, neck length and neck width.
However, there was no significant effect (p>0.05) of sex on skull width, head width, horn length, horn width,
face length, head depth and cephalic index. Furthermore, with the cephalic values obtained for both doe (81.45
+ 3.38%) and buck (87.29 + 3.38%), the result revealed that WAD goat is brachycephalic (short-headed) animal.
An individual is said to be brachycephalic or brachycranial when its cephalic index is greater than 81.1%
(Schleter et al., 2009). A brachycephalic individual is characterized with short skull, flattened and widened
occiput, that is, a skull that is relatively broad and short, typically with the breadth at least 80% of the length
(Schleter et al., 2009). Sarma (2006) reported Kagani goat to be dolichocephalic (long-headed) with cephalic
index of 41.95

Table 2: Effect of Sex on Morphological Traits of WAD Goat

Traits (cm) Doe Buck SEM (&)
Horn Space 2.982 2.28° 0.12
Skull Width 9.73 10.57 0.43
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Head Width 11.67 11.25 0.38
Skull Length 8.67°2 7.56° 0.26
Horn Length 6.94 5.31 0.45
Horn Width 5.32 4.55 0.40
Face Length 6.92 5.88 0.31
Face Width 11.03% 9.38" 0.34
Head Length 15.59# 13.45° 0.50
Head Depth 8.89 8.25 0.25
Neck Length 19.292 14.25° 0.82
Neck Width 28.112 21.86° 0.93
Cephalic Index 81.45 87.29 3.28

&b means of different superscripts along the same row are significantly different (p<0.05); SEM — Standard error
of mean

CONCLUSION
Based on the result of the study, it was concluded that WAD goat is brachycephalic (short-headed) with, a skull
that is relatively broad and short, typically with the breadth at least 80% of the length.
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Abstract: A multiple selection programme was designed and carried out to further determine the genetic
response of productive traits of the Nigerian heavy local chicken ecotype (NHLCE) using selection index from
fourth to sixth generations. A total of 270 pullets (23 weeks old) from a random breeding population of heavy
local chicken ecotype were used for the study. The birds have been subjected to three generations (G1, G2 and
Gs) of index selection. The parameters measured included Body Weight at First Egg (BWFE), Average Egg
Weight (AEW), and Total Egg Number (TEN). The hens were housed individually in cages and fed layers’ ration
Gsand Gs: 110g/hen/day; G6: 125g/hen/day. Water was also given adlibitumfor 16 weeks’ egg production (short
term egg production). A control population was established to monitor forenvironmental (rE) effects and
estimate genetic responses. Data on BWFE, AEW, and TEN were evaluated using Analysis of Variance
(ANOVA). Selection response indicators namely, Selection differential (AS), expected, predicted and realized
genetic gains were determined for each trait. Direct selection responses namely expected, predicted and realized
genetic gains were all positive for all the traits selected. Expected average genetic gain per generation for BWFE,
TEN and AEW were 66.2g, 4.19 and 1.01g respectively. For gain in index traits due to selection on index score,
a mean value of 1.96eggs was recorded for TEN, 0.14g for AEW and 11.65g for BWFE. The ratio for realized
to expected genetic gains were all positive across the three generations with values of 0.96 for BWFE, 1.42g for
AEW and 1.62 for TEN.

Keywords: Sixth generation, performance evaluation, productive traits, local chicken ecotype and selection
index.

INTRODUCTION

The local chickens of Nigerian play major roles through their contributions to food security, household income,
employment and quick funds in emergencies [1], [2], [3]. Hence the desire for the development of Nigerian
breed of egg chicken, integration and commercialization into the production systems through selection for
productive traits. The improvements of the indigenous chicken genetic resources require sustained and
painstaking approach which would make Nigeria self-sufficient in poultry products. Biochemical
genetics/genetic engineering biotechnology and more recently genomics offer useful information to breeders
with regard to poultry improvement; however, they are not likely to replace the conventional methods of
selection [4], [5]. The novel methods could augment the traditional methods such that information obtained could
be incorporated into an overall selection index to make selection more effective. Hence, for Nigeria to develop
her own indigenous breed of egg chicken, selection is still a basic technology and a better option for now [6].

MATERIALS AND METHODS

Study site: The study was conducted at the Department of Animal Science Teaching and Research Farm,
University of Nigeria Nsukka. Nsukka lies in the derived Savannah region, and is located on longitudes 7° 24'E
and latitudes 5° 22N with annual rainfall range of 986 — 2098mm. The climate is of humid tropical setting with
relative humidity range of 56.01 — 100%. The average diurnal minimum temperature ranges between 20.99 —
37°C [7]. Nsukka is characterized by two seasons of the year. The rainy season extends from April — October
while the dry season spans from November — April with no sharp demarcation.
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Management of Experimental Animals: Artificial insemination technique was used to generate the foundation
stock. Six (6) heavy local chicken ecotype cocks and sixty (60) hens were randomly selected from the reference
population and housed in a battery cage system in the Teaching and Research farm of the Department of Animal
Science, University of Nigeria, Nsukka, in a mating ratio of one cock to ten hens (1:10). The cocks (sires) and
hens (dams) were identified with sire and dam numbers using tags: sire identification was 1,2,3,4,5 and 6, while
dams were in groups of tens group A, B, C, D, E and F. Semen was collected according to the massage technique
[8] from each of the cocks and diluted or extended using sodium citrate dehydrate. The dams were artificial
inseminated according to dam group to produce generation four (Ga). Fertile eggs were collected and hatched to
produce the day old chicks. The management system adopted was as described by [9] from day-old (0 — 8weeks),
(9 — 22weeks) and (23 — 39weeks) of age. Formulated rations were fed according to each growth phases. The
layer’s ration contained 16.5% crude protein and 2,600 Kcal ME/kg at the rate of 110g/hen/day in Gs and Gs
generations. The layer’s ration was fed 125g/hen/day in G due to improvement in body weight. Water was given
adlibitum, while routine vaccinations were administered at each growth phase.

Data Collection and Measurement: A simplified linear selection index according to [4] in the relative
economic weights and heritability of the traits was constructed and used as weighing factors for phenotypic
values. All hens belonging to the G4 generation were subjected to selection using a selection index incorporating,
BWFE, AEW and TEN. The phenotypic performance of each hen in these traits was represented in the index as
X1, X2, and X3 for BFWE, AEW, TEN respectively. The index score (1) for each hen became a univarite
character (trait) subjectable to selection. The index score (1) thus, enabled the ranking of the hens for the purpose
of selection and a hen which attained the index score or above the score was selectedfor the next generation.
The general form of the index is given as

1= Z bix; = Z aih2 X! 4+ a,h2X! + — — — — ajhiX!

Where bi = aih?
ai = the relative economic weight of the trait in the index
h? = heritability estimate of the trait in the index

Xi = standardized phenotypic value of the ith trait in the index BWFE, AEW & TEN
[ = Index

The standardized variable xi was obtained according to [10]

xXi— Xi

asxi = -
O0Xl1

Where xi = Record of the performance of an individual in the trait of the index
Xi = mean of the performance of the whole population in the ith trait of the index
oxi = population phenotyphic standard deviation for the ith trait

RESULTS AND DISCUSSION

Table 1 presents the expected direct response (Ri), Cumulative (CUMR), expected average (Ri) and per
generation response across the three generations. The table shows that the expected direct response did not
increase progressively in BWFE as it did in TEN & AEW. However, all the traits showed positive responses
across the generations. The expected average (Ri) genetic response recorded were 51.11g(BWFE), 6.46(TEN)
and 1.20g (AEW) the values obtained for average direct genetic response per generation in this study indicated
positive selection response after three generation of index selection with a value of 51.11g for BWFE, 13.13
TEN and 1.20g AEW which were however higher than the G3 base population.

Table 1: Expected Direct Response (Ri), Cumulative (CUMRI) and Average Genetic Response for
selected traits across Ga, Gs and Gg generation.
Trait Gen. Ri(g) CUMRIi (9) Ri(g) Ri/yr (g)
G4 66.26 66.26 66.26
BWFE Gs 16.13 82.39 16.13




Proceediing of the 7" ASAN-NIAS Joint Annual Meeting, llorin 2018.

G 70.94 53.33 51.11 70.94
G4 1.01 1.01 1.01
AEW Gs 1.08 2.09 1.08
G 1.50 3.59 1.20 1.50
Ga 4.19 4.19 419
TEN Gs 6.09 10.28 6.09
Ge 9.11 19.39 6.46 9.11

BWFE = Body Weight at First Egg, AEW = Average Egg Weight, TEN = Total Egg Number, G4,Gs,Gs = Generation four, five and six, Ri = Expected
Direct Genetic Response, CUMRi = Cumulative Genetic Response, R1 = Average Genetic Response per Generation, Ri/yr = Expected Direct Genetic
Response per year

Table 2 presents the predicted genetic response (RPi) and the realized genetic gains(AGR) for the index selected
traits across the three generations. The table shows that for BWFE, the predicted genetic gain was negative across
the three generations while TEN and AEW were fluctuating. However, for AEW both predicted response and
realized genetic gains were positive and increased from G4(0.198) and (0.590) respectively before dropping to
(0.093) and (0.18) in G4 with appreciable increase to (0.217) and (0.37) in G¢ above Gs; for the TEN, there was
progressive increase from G, (0.030) and (0.51), Gs (0.732) and (3.27) and Gs (1.089) and (2.41) for both the
predicted genetic gain and the realized genetic responses. The significance of index selection on the three
selected characters have shown much genetic progress which one can physically see in the size and number of
eggs produced by the heavy local chicken ecotype.

Table 2: Predicted Genetic Response (RPi) and realized genetic gain (AGR)

Trait Gen. RPi (9) AGR (g)
Gs -8.80 -12.87
BWFE Gs -2.66 -22.94
Gs -3.17 -10.06
Gy 0.198 0.59
AEW Gs 0.093 0.18
Gs 0.217 0.37
Gy 0.030 0.51
TEN Gs 0.732 3.27
Gs 1.089 241

BWFE = Body Weight at First Egg, AEW = Average Egg Weight, TEN = Total Egg Number, G,,Gs,Gs = Generation four, five and six, RPi = Predicted
Direct Genetic Response, AGR = Realized Genetic Gain/Response

Table 3presents the expected genetic gain / response in index traits as a result of selection on index score and
the ratio of realized to expected genetic gain in index traits for G4, Gs and Gg generations. The observed expected
genetic response in the index traits as a result of selection on the index score was positive for the three traits
selected across the three generations. The BWFE increased from 13.27(g) in Ga, decreased to 11.94(g) Gs and
finally dropped to 9.753(g) in Ge while the average genetic gain per generation was 11.65(g). The values for
AEW presented similar trends rising from 0.17(g) in G4 to 0.18(g) in G5 before dropping to 0.07(g) in Gs
generation with average of 0.14(g). For TEN, the genetic gain recorded were 0.52 eggs in G, 4.37 eggs in Gs
and 0.98 eggs in Gg with average per generation of 1.96 eggs. The results revealed that among the three index-
selected traits, BWFE reflected the largest response in all the three generations of the study though it had the
least economic weight associated with it. [11], reported that a trait that had the largest economic weight
associated with it tended to dominate the index. The present study, however failed to present such scenario and
this could be traced to the large genetic and phenotypic variances of BWFE when compared to other traits in the
index.

Table 3: Expected Genetic Gain / Response in Index traits as a Result of Selection on Index Score
Trait Gen. AGi (g) CUMAGI (g) AGR/AGi

Gu 13.27 13.27 0.97
BWFE Gs 11.94 25.21 1.00
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Ge 9.73 34.95 0.91
Average/Gen 11.65 - -

Gs 0.17 0.17 3.47
AEW Gs 0.18 0.35 1.00

Ge 0.07 0.42 0.91
Average/Gen 0.14 - -

Ga 0.52 0.52 1.00
TEN Gs 4.37 4.37 0.75

Ge 0.98 5.87 2.50
Average/Gen 1.96 - -

BWFE = Body Weight at First Egg, AEW = Average Egg Weight, TEN = Total Egg Number, G,,Gs,Gs = Generation four, five and six, AGi= Expected
Genetic Gain/Response, CUMAGi = Cumulative Genetic Gain per Generation, AGR = Realized Direct Genetic Gain

CONCLUSION

The conventional selection method used for the simultaneous selection of body weight at first egg, average egg
weight and total egg number was effective in improving the traits concerned since the genetic responses were
positive and relatively high. This virtually suggests that selection based on an index can be applied in breeding
programmes for the development of the Nigerian heavy local chicken ecotype for increased egg production traits.
The selection intensity pressure applied brought about improvement in the traits studied and that significant
genetic variation still exists which provides room for future selection responses in subsequent generations.
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Abstract: Previous studies on Japanese quails have fitted non-linear models to growth data and assessed
resultant parameters under a restricted nutritional environment. There are limited studies on quail for growth
modeling under different nutritional environments. This study therefore modeled the growth of Japanese quails
under different nutritional environments, compared them in order to choose the best fitted model and investigated
the statistical interaction between sex and diet using the best fitted model. Weekly body weight (BW) records
were collected from 360 quails from hatch up to 56 days at the Quail Unit, OAU, T&R Farm, lle Ife, Nigeria.
Bertalanffy, Gompertz and Logistic models were used for the study. Each model was fitted separately to BW
using the NLIN procedure of SAS®. Parameters were estimated for each model and comparison was based on
R?, AIC and BIC. Across the diets, asymptotic weight (A) for Gompertz ranged from 147.0-162.7g, Bertalanffy,
167.0-176.7g and Logistic, 135.0-1469. Growth rate (k) for Gompertz model ranged from 0.35-0.48, Bertalanffy,
0.29-0.37 and Logistic, 0.60-0.81. A for males of 22%-20%, 22%-22% and 26%-20% combinations were
significantly (P<0.05) higher than those of other diet combinations. A for females of 26%- 20% were
significantly (P<0.05) higher than those of other diet combinations. No significant difference (P>0.05) was
observed in the k of the male under all diets combinations and no significant difference (P>0.05) was observed
in the k of the females under all diets combinations. The study concluded that Logistic model (R?=0.99634-
0.99891; AlC=4.5392-57.8418; BIC=8.67-62.10) resulted in the best fit model.

Keywords: Nutritional environments, Non-linear models, body weight, R? and Japanese Quails.

INTRODUCTION

Japanese quail (Coturnix coturnix japonica) has a small body size. Genetic evaluation of animals has been based
on several traits depending on the species such as body weight, feed intake and longevity (9). Selection in poultry
is traditionally based on body weight for a standard age, leading to a reduced age at slaughter. However, this
kind of selection increases mature weight, which requires different management for breeders (13). Japanese quail
is being used as a model type in poultry breeding experiments because of its short generation interval, high
fertilization efficiency and simple equipment for its rearing (9). Growth models are of great importance for
animal production in that they provide an opportunity for practical interpretations about growth and feed
conversion (2). The most commonly used models to analyze growth of poultry are VVon-Bertalanffy, Gompert
and Logistic models (3, 14, 10). The parameters of growth models, and especially their biological meaning, are
informative for breeders as they permit the inference and accurate prediction of relevant economic information
with regard to the inflection point and maturity that are not accessible from simple analysis of growth traits such
as weights at different key ages (birth, weaning and slaughtering) or daily gains. Hence, the need to model the
growth of Japanese quails under different nutritional environment. Previous studies on Japanese quails have
fitted non-linear regression models to growth data and assessed resultant parameters under a restricted nutritional
environment. There are limited studies on quail for growth modeling under different nutritional environments,
hence this study. Therefore, the objectives of the study were to model the growth curves of Japanese quails under
different nutritional environments using four nonlinear growth models, to compare the models in order to
establish the most appropriate model under different nutritional environments and investigate the statistical
interaction between sex and diets in the growth model using the selected model.

MATERIALS AND METHODS

The experiment was carried out at the Quails Unit of Obafemi Awolowo University, Teaching and Research
Farm, lle Ife, Nigeria. Three hundred and sixty Japanese quails hatched from eggs collected from parents that
were randomly mated were used for the study. After hatching they were randomly distributed to three dietary
treatments, tagged, weighed and brooded for 4 weeks. The dietary treatments contained three different levels of
crude protein, 22, 24, and 26% each with 2,800 kcal/kg metabolizable energy. At the end of the 4™ week, the
birds under each dietary treatment were further randomly distributed to three new dietary treatments comprising
18, 20 and 22% crude protein, each with 2,800 kcal/kg metabolizable energy. In all there were nine (9) diets
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combination as follows: 22% starter and 18% finisher diet= T1; 22% starter and 20% finisher diet= T2; 22%
starter and 22% finisher diet= T3; 24% starter and 18% finisher diet= T4; 24% starter and 20% finisher diet=
T5; 24% starter and 22% finisher diet= T6; 26% starter and 18% finisher diet= T7; 26% starter and 20% finisher
diet= T8; 26% starter and 22% finisher diet= T9. Individual body weight (BW) was obtained weekly from
hatching to eight (8) weeks using a sensitive digital.

Statistical analysis: The nonlinear growth models, the Gompertz, the Bertalanffy and the Logistics were applied
to the data using the PROC NLIN of SAS software. The parameters of these models were fitted based on the
mathematical functions below:

Gompertz: W, =Axg (kD (8)
Von-Bertalanffy: W= A (1- B*e ™ )° 4)

s s _A
Logistic: W, = /( 14 B e-k0) (11)

W= Body weight of individual at age t (weeks), t = Age in weeks, A= Asymptotic weight (mature weight) of the
animal; B= Constant of integration (the proportion of asymptotic weight) and k= Growth rate/maturation rate
(how fast animal approaches adult weight).

Four statistics were used to determine the goodness of fit, that is, most appropriate model. These include
coefficient of determination (R2), Mean Square Error (MSE), Akaike Information Criterion (AIC) and Bayesian
Information Criterion (BIC). The influence of different dietary crude protein levels and sex on the parameters of
the selected model was also investigated using the procedure of nonlinear models (PROC NLIN) of SAS
software.

RESULTS AND DISCUSSION

Table | shows the estimates of growth curve parameters under different crude proteins combination. The table
shows that asymptotic weight (A) for Gompertz model ranged from 147.0-162.7g for T1 and T7 respectively,
Bertalanffy model ranged from 167.0-176.7g for T3 and T7 respectively, Logistic model ranged from 135.0-
146.3g for T1 and T7. The constant of integration (B) of the growth functions for Gompertz ranged from 2.56-
3.41 for T7 and T6 respectively; Bertalanffy ranged from 0.61-0.71 for T7 and T3 respectively, Logistic ranged
from 7.69-14.11 for T7 and T6. Growth rate (k) for Gompertz model ranged from 0.35-0.48, Bertalanffy model
ranged from 0.29-0.37 and Logistic model ranged from 0.60-0.81. Table Il shows the goodness of criteria to
select the model that most appropriately fits the data on Japanese quail under different nutritional environments.
The goodness of fit criteria includes the coefficient of determination (R?), Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC). The model that had the highest R? and lowest AIC and BIC was the model
that best fits the data (5). R for Gompertz model ranged from 0.99327-0.99628, for Bertalanffy model ranged
from 0.95271-0.99316 and Logistic model ranged from 0.99634-0.99891. Logistic model had the highest
estimate for R%. AIC for Gompertz model ranged from 53.7872-86.5716, Bertalanffy model ranged from
69.7527-107.5471 and Logistics model ranged from 4.5392-57.9737. BIC for Gompertz model ranged from
58.85-88.55, Bertalanffy model ranged from 83.02-109.73, and Logistics model ranged from 8.67-62.10. Table
111 shows estimates of asymptotic body weight and growth rate of Logistic model, according to dietary crude
protein levels and sex in Japanese quail. Asymptotic weight for males of T2, T3 and T8 were significantly
(P<0.05) higher than the males under other diets. No significant difference was observed in the growth rates of
the male birds under all diets combination. Asymptotic weight for females of T8 are significantly (P<0.05) higher
than the females under other diets. No significant difference was also observed in the growth rates of the female
birds under all diets combination. The results of this study agree with (12) who compared different models to
describe the growth of Japanese quail fed 23% starter and 18% finisher diets and reported asymptotic weight of
153.111g for Gompertz and 151.227g for Logistic models. (10) reported 222.0g, 222.1g and 201.9g for Richards,
Gompertz and Logistic models respectively which are higher than those obtained in this study. This could be
due to the fact that asymptotic weight is directly related to genotype and environmental effects, hence different
quail genotypes fed different environment would have different asymptotic weight (10). The results of this study
disagree with (7) who compared Richards, Gon 2 z and Logistics for growth of Japanese quail and reported
asymptotic weight of 200.3g for Logistic mod  1der 26% starter and 22% finisher diet. The constant of
integration (B) in this study for Gompertz and L itic models were similar to (10) and (6) who reported 3.31
and 12.82; 3.80 and 16.24 for Gompertz and Lc ¢ models respectively. B for Bertalanffy in this study was
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close to (10) and (6) who reported 0.81-0.84 for chicken and 0.84 for Japanese quail respectively. The constant
of integration indicates the scaling parameter of the growth functions. The growth rate indicates the rate of
growth when the animal reached mature size. This result agrees with (7) who reported growth rate of 0.3-0.4 and
0.6-0.7 for Gompertz and Logistic models respectively but disagrees with (10) who reported 0.08, 0.14 and 0.05
for growth rate of Gompertz, Logistic and Bertalanffy models respectively. On the basis of the R?, AIC and BIC,
Logistic model was the most appropriate model that best described the data on Japanese quail under different
nutritional environments. The results of this study agree with (7) who reported that Logistic was the best model
for describing the growth of Japanese quail when the data was truncated before maturity for males, but this result
disagrees with (10) who reported R? of 0.99998, 0.99968 and 0.99918 for Gompertz, Bertalanffy and Logistic
models; AIC of -2.010, 19.6830 and 24.37812 for Gompertz, Bertalanffy and Logistic models; BIC of -2.17221,
19.4670 and 24.21543 for Gompertz, Bertalanffy and Logistic models. (1) who compared Richards, Gompertz,
Logistic, and a spline growth models in a study of growth in chickens reported high R? values for all four growth
models. Reports on the significant interaction effect of different dietary crude protein and sex on the asymptotic
weights (A) of Japanese quail are scarce in the literatures.

CONCLUSION

1. The generally high R? for Gompertz, Bertalanffy and Logistic models observed in the present study
indicates that the models were adequate in describing the growth pattern in Japanese quail under
different nutritional.

2. However, based on the goodness of fit criteria; R?, AIC and BIC values, the Logistic model best
described the live weight data of Japanese quail under different nutritional environments. Asymptotic
weight was influenced by different nutritional environments but growth rate was not.

3. The results of this study can help planning farm management strategies and decision-making regarding
the culling of poor producers and selecting the highly productive animals just by considering their
growth parameters.



Table I: Estimates of Growth Curve Parameters under different Crude Protein Combination

Model Parameters

I\D/Ilgfjséls Asymptotic Weight (A) Constant of Integration (B) Growth Rate (k)
Gomp Bertfy Logs Gomp Bertfy Log Gomp Bertfy Log

T1 147.0£7.71 152.0£13.37 135.0+2.46  3.14x2.32 0.69+0.07 11.98+1.32 0.44+0.05 0.33+0.06 0.77+0
T2 152.849.27 163.6+15.69 140.1+3.33  3.19+0.39 0.70+0.07 12.51+1.81 0.44+0.06 0.33+0.06 0.77+0
T3 154.1+11.13 167.0+19.03 139.4+4.21  3.26+0.43 0.71+0.07 13.29+2.33 0.42+0.06 0.31+0.07 0.76%0
T4 148.8+8.17 159.8+14.16 135.8+2.94  3.11+0.32 0.69+0.06 11.81+1.48 0.43+0.05 0.32+0.06 0.75%0
T5 151.249.62 162.9+16.55 137.6%£3.38  3.20+0.38 0.70+0.07 12.64+1.81 0.43+0.06 0.32+0.06 0.76x0
T6 149.1+10.07 158.4+16.39 137.8+3.89  3.41+0.54 0.74+0.10 14.11+2.73 0.47+0.08 0.36+0.08 0.81+0
T7 162.7+17.31 176.7+24.40 146.3+11.00 2.56+0.29 0.61+0.05 7.69+1.87 0.35+0.07 0.29+0.06 0.60+0
T8 152.7£9.70 161.9+15.11 141.4+4.60 3.05+0.41 0.68+0.08 11.22+2.21 0.45+0.07 0.35+0.07 0.77+0
T9 150.548.72 158.4+13.43 140.8+4.18  3.06+0.42 0.69+0.08 11.15+2.17 0.48+0.07 0.37+0.07 0.80+0

Gomp=Gompertz model; Bertfy=Bertalanffy model; Logs=Logistic model; T1=22% starter and 18% finisher diet; T2=22% starter and 20% finisher
diet; T3=22% starter and 22% finisher diet; T4=24% starter and 18% finisher diet; T5=24% starter and 20% finisher diet; T6=24% starter and 22%
finisher diet; T7=26% starter and 18% finisher diet; T8=26% starter and 20% finisher diet; T9=26% starter and 22% finisher diet.

Table 11: Goodness of Fit Criteria to select the most appropriate model

Goodness of Fit Criteria

Diets/ | R? AIC BIC

Models | Gomp  Bert Logs Gomp  Bert Logs Gopmp Bert Logs
T1 0.99628 0.95271 0.99891 54,8264 72.4558 45392 58.95 85.40 8.67
T2 0.99519 0.99162 0.99757 65.6220 79.8607  27.8250 71.60 93.14 33.80
T3 0.99448 0.99107 0.99741 72.0999 84.6285 41.8027 77.17 96.29 46.75
T4 0.99627 0.99317 0.99854 53.7872 69.7527  16.3404 58.85 83.02 2141
T5 0.99529 0.99184 0.99819 65.9935 80.8396 26.8412 70.12 95,58 30.97
T6 0.99327 0.98891 0.99722 86.5716 107.5471 48.4703 88.55 109.73 50.64
7 0.99141 0.99143 0.98939 78.3346 83.3262  37.8854 63.89 8431 43.86
T8 0.99391 0.99072 0.99634 78.7904 89.7565 57.9737 82.92 100.10 62.10
T9 0.99388 0.99035 0.99654 79.1190 97.7380 55.8418 83.25 101.87 59.97

Gomp=Gompertz model; Bertfy=Bertalanffy model; Logs=Logistic model

; T1=22% starter and 18% finisher diet; T2=22% starter and 20% finisher

diet; T3=22% starter and 22% finisher diet; T4=24% starter and 18% finisher diet; T5=24% starter and 20% finisher diet; T6=24% starter and 22%
finisher diet; T7=26% starter and 18% finisher diet; T8=26% starter and 20% finisher diet; T9=26% starter and 22% finisher diet.



7" ASAN-NIAS Joint Annual Meeting, llorin 2018

Table I11: Estimates of Asymptotic Weight and Growth Rate + standard error of Logistic Model,
according to Dietary Crude Protein Levels and Sex in Japanese quail

Growth Male Female

parameter/ Diet A K A K

T1 125.3+1.99¢ 0.78+0.04 143.9+4.00° 0.76+0.06
T2 130.842.79°  0.74+0.05 149.6+5.31° 0.82+0.61
T3 134.3+£3.74*  0.74+0.06 143.6%4.98°  0.78+0.07
T4 127.3+2.12>  0.74+0.06 142.1+3.97° 0.77+0.06
T5 129.942.82>  0.77+0.05 146.3+4.60° 0.76+0.06
T6 129.5+3.27°  0.79+0.06 144.9+4.60°  0.83+0.08
T7 128.6+2.66°  0.76+0.05 148.5+4.69°  0.78+0.07
T8 131.3+3.84* 0.78+0.07 157.1+12.86* 0.77+0.09
T9 128.743.31°>  0.77+0.06 149.845.66° 0.82+0.10

abeMeans within rows with different superscripts are significantly (P<0.05) different.
A= Asymptotic weight, k= Growth rate; T3=22% starter and 22% finisher diet; T4=24% starter and 18% finisher diet; T5=24% starter and 20% finisher
diet; T6=24% starter and 22% finisher diet; T7=26% starter and 18% finisher diet; T8=26% starter and 20% finisher diet; T9=26% starter and 22% finisher

diet.
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Abstract: Study was conducted to determine the relationship between body weight and linear body parameters
in laying birds fed maize and acha based diets. A total of 120 laying birds (21 weeks old) were used for the
experiment. Shank length, wing length, thigh length, body girth and back length, were measured using a
measuring tape. Data were analyzed using SPSS version 21.0. The results showed that Pearson's correlation
coefficient (r) between ST and SL, NC with ST and TL were high, positive and significant (P<0.05) for maize
fed birds while SL and BH, TT with BG and SL were negative and significant (P<0.05). The values of the
coefficients of determination (R?) ranged from 0.194 to 0.494 and 0.095 to 0.623 respectively for 0 and 100%
acha, with the combination of traits showing the highest R? value. The predictive equations showed that there
were no significant (P>0.05) relationships between body weight and linear body measurements. High R? values
observed in this study shows that the predictive equations could be used to predict body weight accurately. The
positive, medium and significant correlation between the body weight and linear body measurements is useful
in the prediction of body weights, selection and breeding of laying birds for improvement. The regression
analysis in this study also indicated that body weight of birds could easily be predicted from any of the linear
body measurements. The traits combined could be the best predictor of body weight of laying chickens.
Keywords: Linear body measurements, correlation, maize diet and acha diet

INTRODUCTION

In Nigeria, the most popularly incorporated cereal grain in feed formulation is maize where it supplies more than
half of the metabolizable energy requirement of poultry. Researchers focuses on the exploration of locally
available cheapest alternative feed resources that can replace conventional cereal grains (sorghum, maize, etc.)
mainly because of the global demand which has exceeded production (Ukim et al., 2013).

Acha (Digitaria iburua) commonly called black fonio is an indigenous cereal of West African dating back to
7,000 years (Cruz et al., 2011; Dachi et al., 2014). Acha grain has crude fibre (1.03 — 8.57%), crude protein
(5.75-12.00%), fold ash (1.08-5.70%), carbohydrate (67.24-83.38%) with gross energy of 3556.06-
3786.40kcal/kg. The amino acid profile of acha is comparable to that of whole egg protein and it is a rich source
of minerals (magnesium, zinc, iron and manganese) (Cruz et al., 2011; Ukim et al., 2013; Dachi et al., 2014).
Morphometric characters have for years been used to predict body weight of animals; where different regression
models are explored. This study was carried out to establish a detailed relationship between body weight and
linear body measurements of laying birds fed maize and acha based diets.

MATERIALS AND METHODS

Research was conducted at the poultry unit of the Teaching and research farm of the Department of Animal
Science, Faculty of Agriculture, University of Calabar. Experimental duration was ten weeks. 120, laying
chickens (21 weeks old) of Isa-Brown were allotted to two treatments (Table 1). Data were collected on body
weight (BW), body length (BL), body girth (BG), body height (BH), shank length (SL), shank thickness (ST),
thigh length (TL), thigh thickness (TT) and neck circumference (NC). Measurements were done according to
the illustrations by FAO (2012) using a weighing balance of 0.05 g sensitivity and measuring tape. Data were
analyzed using SPSS (version 21) for correlation and regression functions for predicting body weights from
guantitative traits.

RESULTS AND DISCUSSION

Table 1. Gross composition of Experimental birds
Ingredient 0% 100%
Maize 50.00 0.00
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Acha 0.00 50.00
FF Soybean meal 10.00 10.00
Fish meal 2.00 2.00
Wheat offal 24.00 24.00
Palm kernel cake 8.00 8.00
Palm oil 0.50 0.50
Limestone 1.50 1.50
Bone meal 3.00 3.00
Salt 0.25 0.25
Vitamin Premix* 0.25 0.25
Methionine 0.25 0.25
Lysine 0.25 0.25
Total 100.00 100.00
Calculated values

Cost per kg (Nkg?)  144.97 245.69
Crude protein 15.38 16.88
ME (Kcal/kg) 2829.10 2797.78
Analyzed values

Crude protein 17.55 18.49
ME (Kcal/kg) 2826.60 2838.00

Vit-min premix — vitamin-mineral premix. *Bio-Super Premix provided: Vitamin A, 1,500,0001U; vitamin D3, 300,0001U; vitamin E, 400mg; vitamin
K3, 100mg; vitamin B12, 2000mcg; Nicotinamide, 2,000mg; Calcium D-Pantothenate 800mg; Choline Chloride, 40,000mg; Ferrous Sulfate, 2,000mg;
Manganese Sulfate, 5,000mg; Copper Sulfate, 80mgl Zinc Oxide, 3,000mg; Cobalt Sulfate, 10mg; Potassium lodide, 120mg; Magnesium Sulfate,

1,000mg; DL-Methionine, 10,000mg; Antioxidant, 18,000mg.
Table 2: Correlation matrix of body weight and linear body measurements of laying birds (acha based diet in

upper diagonal and maize based diet in lower diagonal)

BW BL BG BH SL ST TL T NC
BW 1.000 0.095 -0.294  -0.024 0.063 0.391 0.242 0.181 -0.307
BL 0.194 1.000 0.050 0.225 -0.169  0.348 -0.061 -0.085 0.032
BG 0.178 0.243 1.000 -0.157 -0.169 0.123 0.017 -0.505* 0.084
BH 0.296 0.131 0.126 1.000 -0.505* 0.022 0.107 0.298 -0.119
SL 0.112 -0.228  0.345 -0.143  1.000 0.001 -0.350 -0.435* 0.045
ST 0.000 -0.181  0.167 -0.178  0.572* 1.000 -0.07v3  -0.115 -0.065
TL 0.158 0.109 -0.161  -0.213 -0.003  0.208 1.000 0.306 0.317
TT -0.052 -0.090 -0.114 0.373 -0.070  -0.060 -0.100 1.000 0.015
NC 0.163 -0.313 -0.275 -0.086 0.188 0.436* 0.540* -0.245 1.000

BW = Body Weight; BL = Body Length; BG = Body Girth; BH = Body Height, SL = Shank Length; ST = Shank Thickness; TL = Thigh Length; TT =
Thigh Thickness; NC = Neck Circumference; *(P<0.05)

Table 3: Simple linear regression equations relating live body weight to body linear measurements

Levels Live Linear body Measurement  Prediction Equation R R?
(%) Weight ( X) (cm)
(Y) (@

0% LW BL 1306.66+3.00BL 0.194 0.038

acha
BL,BG 1254.58+2.48BL+1.71BG 0.237 0.056
BL,BG,BH 1111.38+2.04BL+1.39BG+7.86BH 0.353 0.124
BL,BG,BH,SL 939.80+2.95BL+0.38BG+8.73BH+20.96SL 0.388 0.151
BL,BG,BH,SL,ST 950.29+2.93BL+0.38BG+8.62BH+23.33SL-  0.389 0.152

3.78ST
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BL,BG,BH,SL,ST,TL 761.23+2.06BL+1.05BG+9.90BH+25.28SL-  0.453 0.205
11.07ST+13.29TL

BL,BG,BH,SL,ST, TL,TT 837.13+1.84BL+0.78BG+11.65BH+25.32SL- 0.472 0.223
10.7157+13.03TL-6.43TT

BL,BG,BH,SL,ST,TL,TT,NC 815.11+2.97BL+1.57BG+9.64BH+24.26SL-  0.494 0.244
18.62ST+6.79TL-2.86TT+9.40NC

100% LW BL 1426.59+0.63BL 0.095 0.009
acha
BL,BG 1576.45+0.73BL-3.72BG 0.314 0.098
BL,BG,BH 1626.36+0.89BL-3.94BG-2.12BH 0.329 0.108
BL,BG,BH,SL 1652.99+0.89BL-4.04BG-2.44BH-1.94SL 0.330 0.109
BL,BG,BH,SL,ST 1442.08-0.17BL-4.70BG-2.44BH- 0.531 0.282
4.32SL.+36.25ST
BL,BG,BH,SL,ST,TL 1533.98-0.33BL-4.88BG-2.89BH- 0.579 0.335
11.17SL+35.52ST-0.52TL
BL,BG,BH,SL,ST,TL,TT 1380.14-0.18BL-3.58BG-2.72BH- 0.590 0.348
5.04SL+35.29ST-0.57TL+3.08TT
BL,BG,BH,SL,ST,TL,TT,NC 1445.64+0.04BL-3.13BG-3.07BH- 0.623 0.388

1.62SL+33.65-0.40TL+3.53TT-8.29NC

BW = Body Weight; BL = Body Length; BG = Body Girth; BH = Body Height, SL = Shank Length; ST = Shank Thickness; TL = Thigh Length; TT =
Thigh Thickness; NC = Neck Circumference; R?= coefficient of determinations; R= coefficient of correlation

Correlation between traits: Results showed that the pairs of phenotypic traits evaluated in the maize based diet
expressed positive, negative, medium and significant (P<0.05) correlations (Table 2). SL versus ST, ST versus
NC and TL versus NC were positive and significantly (P<0.05) correlated. The highest correlation value
(r=0.572) was expressed between SL and ST while the lowest correlation value (r=0.000) was expressed between
BW and ST. BH versus SL expressed the highest correlation value while SL versus ST had the lowest correlation
for acha fed birds. The positive correlations expressed by some of the evaluated traits indicated that selection
and improvement of one trait will lead to a corresponding improvement in the other trait (s).

Prediction of body weight from measurements: Prediction equations to estimate body weight from
quantitative traits are presented in Table 3. Regression coefficients (R?) for the quantitative traits measured were
not significant (P>0.05). The value of R? increased as more independent variables were added to the regression
equation, showing that estimating body weight using a single body measurement is not the only suitable criterion
for predicting body weight. The variation in body weight was explained to a large extent by the combination of
all the traits with the highest R? in both 0 and 100% acha. The results of this study confirmed that body weight
of layers can be predicted with confidence from most of the quantitative traits measurements.

CONCLUSION AND APPLICATION

From the result of this study, maize fed birds expressed positive, high and significant correlation values while
acha fed birds expressed negative, high and significant correlation values. It could be concluded that the traits
of maize fed birds are controlled by the same gene (s). The regression analysis in this study also indicated that
body weight of birds could easily be predicted from any of the linear body measurements. The combination of
all the body measurement is the suitable criterion for predicting body weight.
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Abstract: A study was conducted at the Small Ruminant Research Programme of National Animal Production
Research Institutte (NAPRI) Shika, Zaria, Kaduna State, Nigeria to determine association between
polymorphisms of the sheep IGF-1 and growth traits in Yankasa breed of Sheep. Random samples of 140 sheep
(70 males and 70 females) were selected for the molecular study. Animals were measured for growth traits
namely: birth weight, average daily gain, weaning weight, weight at 6, 8 and 12 months, chest girth and height
at withers. Blood samples were collected from the animal's neck region through the jugular veins into 0.5ml
EDTA vacutainer tubes and transferred to the laboratory for DNA extraction. Frequency of alleles was
calculated according to Hardy-Weinberg's. Association between genotypes and growth traits were determined
through the general linear model (GLM) procedure of the SAS program (Statistical Analysis System, 2000). All
growth traits (birth weight, weaning weight, average daily gain, weight at 6 months, weight at 12 months, height
at withers and chest girth) with the exception of Body weight (Kg) at 8 months showed significant (P<0.05)
variations. Sheep with AA and AB genotype were similar in performance across all traits (birth weight, average
daily gain, weaning weight, weight at 6 months, weight at 8 months, weight at 12 months and height at withers)
with the exception of average daily weight gain (g/day). It was therefore concluded that association between
genotype and growth traits showed that the AA and AB genotype were superior to the BB for most measured
traits. It is recommended that polymorphism of the IGF-I gene may be a potential molecular marker for growth
traits in Yankasa sheep.

INTRODUCTION

The Yankasa is a meat breed found in north and north central Nigeria. The Yankasa is a medium-sized breed of
Sheep. The tail is long and thin, the ears moderately long and somewhat droopy. Rams have curved horns and a
hairy white mane and ewes are polled (Mason, 1996). They have white coat colour with black patches around
the eyes, ears and muzzle.

Insulin-like growth factor-1 (IGF-1) is an important regulator of cell proliferation, differentiation, and apoptosis,
has acute insulin-like metabolic effects, and is important for growth and development throughout the body. The
level of IGF-1 peaks during puberty and after which it declines with age. Although the IGF-1 serum level is
influenced by many factors, such as nutritional status, liver function, and serum levels of sex steroids and insulin,
the secretion of this peptide is mainly regulated by growth hormone (GH) (Froesch and Zapf, 1985 cited in Licht
et al., 2014). It has been estimated that up to 60% of the variance in IGF-1 serum level has a genetic basis
(Harrela et al., 1996 and Hong et al., 1996 cited in Licht et al., 2014). Several polymorphisms in the promoter
region of the IGF-1-gene have been identified, comprising a variable length cytosine-adenine (CA) repeat
sequence (Kato et al., 2003). These polymorphisms are thought to influence the transcription rate of IGF-1,
which in turn affects serum IGF-1 levels (Fletcher et al., 2005). The 192 bp allele is the most common allele and
therefore is called the wild type (Fletcher et al., 2005; van Turenhout et al., 2011).

MATERIALS AND METHODS

Study Location: The research was carried out at the Small Ruminant Research Programme of National Animal
Production Research Institutte (NAPRI) Shika, Zaria, Kaduna State, Nigeria. Shika lies between latitude 11°
12'N, longitude 7° 33'E and at an altitude of 640m above sea level. The area falls within the Northern Guinea
Savannah having an average annual rainfall of 1100mm which starts from late April or early May to mid-
October, followed by a dry period (which is divided into early and late dry periods). The early dry period is
characterized by cold period and lasts from November to February. The mean temperature is about 24.4°C (14.5-
39.5°C) with the lower humidity of 21% and 72% occurring during the early dry and wet seasons respectively
(Institute for Agricultural Research Meteorological unit, 2016).

Experimental Animals and their management: The animals were kept separately at the Experimental Unit of
NAPRI and reared under semi-intensive system. The breed was randomly selected among the stock at NAPRI.
The ewes that were selected for the study were between two and three years old based on the recommendation
of Taiwo et al. (1982). All the sheep were maintained on concentrate diets. Supplementary feeding was provided
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to the advance pregnant and lactating ewes and young lambs. The animals were watered twice, once in morning
and again in evening. The sheep were housed during night in sheds covered with asbestos sheets with open sides
during winter and in open corrals made by chain link fencing during summer months.

The sheep were fed concentrate supplements (3% of body weight) in the morning at 8:00 am. The concentrates
were compounded using cotton seed cake, ground maize grain or maize offals, bone meal, vitamin and mineral
premix and salt to make a diet of 18% crude protein (CP) for weaners and 15% CP for yearlings and other adult
sheep. Gamba grass (Andropogon gayanus) hay was also provided after the concentrates. Nursing ewes and their
lambs were kept intensively up to weaning at 90 days while the other sheep in the flock were daily released to
graze on improved pastures of Digitaria smutsii; Bracharia decumbens; Gamba grass; Cynodon dactylon and
Hyperenia rufa, between 8:00 am and 4:00 pm. Drinking water was provided ad libitum. More feed was allocated
to pregnant ewes during the last two month of pregnancy corresponding to 3% of body weight. Routine
medication consisted of anti-helminthic, drenching (deworming) was carried out.

Statistical analysis: On the basis of identified genotypes of Yankasa Sheep, the frequency of alleles was
calculated according to Hardy-Weinberg's equation (Kubek and Bardun, 1990). This equation is based on the
binomial expansion of

(p+q)?=1 which gives p?+2pg+g>=1

Where; p = Dominant allele
q = Recessive allele

Body linear Measurement: Height at wither: Measured by taking the measurements of the circumference of
the chest; behind the forelegs.

Chest girth: Measured as a distance from the surface of the platform to the withers of the animal.

Data collection: The Yankasa Sheep was measured for growth traits (birth weight, weight at 6, 8 and 12 months,
average daily gain, weaning weight, chest girth and height at withers each of the experimental Sheep was scored
according to its band for the SNPs either as fast (AA), midway (AB) or slow (BB).

To determine associations, the traits of interest was analyzed using the general linear model (GLM) procedure
of the SAS program (Statistical Analysis System, 2000), the following statistical model was used for association
of SNP with any measured variable:

Yi=p+Gitej

Where:

Yij= growth parameters,

p = the overall mean,

Gi= the fixed effect of the i"" genotype for IGF-1,

eii=the random residual error

RESULTS AND DISCUSSION

Table 1: Association between IGF-1 genotypes and growth traits in sheep

Traits AA AB BB SEM LOS
Birth weight (Kg) 235 233 180° 025 *
Weaning weight (Kg) 12.42¢  12.29° 11.16° 050 *
Average Daily Gain (g/day)  0.14*  0.11° 0.11° 0.01 *
Weight at 6 months (Kg) 2358 22.01®  20.12°  1.05 *
Weight at 8 months (Kg) 28.12  28.66 2909  1.31 ns
Weight at 12 months (Kg) 33.19* 32.57% 29.01° 1.82 *
Height at withers (cm) 58.07¢ 57.51? 51.45° 290 *
Chest Girth (cm) 69.34* 68.79° 67.25° 0.60 *

®means across rows differ significantly (P<0.05); ns: non-significant

The association between the polymorphic forms of IGF-1 genotypes and growth traits in the Yankasa sheep
breed is outlined in Table 1. All growth traits or parameters (birth weight, weaning weight, average daily gain,
weight at 6 months, weight at 12 months, height at withers and chest girth) with the exception of Body weight
(Kg) at 8 months showed significant (P<0.05) variations. The AA and AB genotypes were mostly similar for
birth weight, weaning weight, weight at 6 months, weight at 12 months, height at withers and chest girth and
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differed significantly (P<0.05) from the BB genotypes. Animals with the AA genotype had the highest birth
weight, weaning weight, average daily gain, weights at 6 and 12 months, height at withers and chest girth
followed by AB genotyped individuals, BB individuals had the lowest growth characteristics of the studied
population.

Observed differences in growth traits due to the various genotypes observed in this study agreed with the findings
of Kazemi et al. (2011) that polymorphism in 5° flanking region had a significant effect on growth traits, live
weight and carcass weight in Zel sheep and also that of Kurdistani et al. (2013) in Kurdish goat, were the
polymorphism of IGF-I gene was associated with growth traits and yearling fleece weight. But differed from the
reports of no significance (P>0.05) reported in Chinese dairy goats for body size, milk yield and birth weight
(Deng et al., 2010; Wang et al., 2011) and Gholibeikifard et al. (2013) in Baluchi sheep.

This significant impact of the various genotype on birth weight, weaning weight, average daily gain, weight at
6, 8 and 12 months, height at withers and chest girth in this study supports the assertion that Insulin-like growth
factor-1 (IGF-1) is an important regulator of cell proliferation, differentiation, and apoptosis, has acute insulin-
like metabolic effects, and is important for growth and development throughout the body. The level of IGF-1
peaks during puberty and after which it declines with age (Licht et al., 2014). According to Fletcher et al. (2005),
the polymorphisms are thought to influence the transcription rate of IGF-1, which in turn affects serum IGF-1
levels which influences growth trait. It is however cautionary to note that Results of studies that evaluated the
relationship between the IGF-1 promoter polymorphisms and IGF-1 levels are contradictory; the homozygote
192 bp genotype has been associated with both higher and lower IGF-1 levels compared to the heterozygote and
non-carrier genotypes (Fletcher et al., 2005 and Euser et al., 2011).

CONCLUSION
Association between genotype and growth traits or parameters showed that the AA and AB genotype were
superior to the BB for most measured traits.
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Abstract: Nutrition plays an important role in enhancing reproductive efficiency of all animals. Energy and
protein are the keynutrients required in the greatest amounts and should be in the topmost priority in order to
optimize reproduction indairy cattle. Minerals and vitamins also cannot be neglected and must be balanced in
the diet. In the other hand, thenutrient should not be over-fed as this may also impairs the reproduction. This
review generally focuses on theeffectof various nutrients on reproductive efficiency of dairy cattle.

Keywords: Reproduction, Nutrition, Dairy Cows, Energy, Protein.

INTRODUCTION

The relationship between nutrition and reproduction is anarea of increasing significance and concern among
dairyproducers, reproductive physiologist, feed dealers and extension workers. The interaction between nutrition
and reproduction haslong been known to have important implications for the reproductive performance (Smith
et al., 2010). Inadequate nutrition results in the loss of body weight and body condition, delays the onset of
puberty, increases the post-partum interval to conception, interferes with normal ovarian cyclicity by declining
gonadotropin secretion and increases infertility (Capucoet al., 1990, Boland et al., 2001). A clear understanding
of how and when nutrition affects reproduction may provide an alternative approach to managing reproduction
in commercial systems. (Pradhan and Nakaghosi, 2003).

NUTRITIONAL FACTORS AFFECTING REPRODUCTION

Energy: Inadequate intake of energy, protein, vitamins, and micro- and/or macro-minerals has all been related
with suboptimal reproductive performance. Of these nutritional effects on reproduction, energy balance is
probably thesingle most vital nutritional factor related to poor reproductive function in animals (Puls, 1994;
Randal, 1990). Short and Adams prioritized the metabolic use of available energy in ruminants ranking each
physiological state in order of importance, as follows: basal metabolism, activity, growth, energy reserves,
pregnancy, lactation, additional energy reserves, estrous cycles and initiation of pregnancy, and excess energy
reserves (Ryan et al., 1992). Based on this list of metabolic priorities for energy, reproductive function is
compromised because available energy is directed towards meeting minimum energy reserves and milk
production. Restricting energy intake during late gestation increases the length of postpartum anestrous (Bellows
etal., 1982) and reduces subsequent pregnancy rate. The impact ofinsufficient energy intake during late gestation
cannot be overcome by increasing energy intake postpartum (Scramuzzal and Matin, 2006).

Extreme energy intake during late lactation and the dry period can cause “fat cow” problems which
lowerreproductive efficiency in the next lactation. When heifers are fed inadequate amounts of energy, they
reach sexual maturity late (Hetzel, 1990; Kreplin and Yaremcio, 2009).

Protein: The effect of dietary protein on reproduction is complex (Surai, 1999). Prolonged inadequate protein
intake has been reported to reduce reproductive performance. More recently it has been found that reproductive
performance may beimpaired if protein is fed in amounts that greatly exceed the cow’s requirements.
Overfeeding protein during the breeding season and early gestation, particularly if the rumen receives an
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inadequate supply of energy may be associated with decreased fertility (Dunn and Moss, 1992). This decrease
in fertility may result from decreased uterine pH during the luteal phase of the estrous cycle in cattle fed high
levels of degradable protein. However, regardless of a possible effect on reproductive performance, overfeeding
protein should be discouragedsimply on an economic basis. It is costly and wasteful.

Fats: The impact of fats on reproduction in cattle is a focus of considerable research (Elrod and Butler, 1993).
Because fatty acids and cholesterol are substrates for hormone synthesis, increasing fat in the diet may increase
levels of reproductive hormones (progesterone, prostaglandins) or fats may act directly on the reproductive axis.
Therefore, the effects of fat may be independent of or additive to those of increased energy availability. Cattle
diets usually contain less than 2 or 3% fat.

Minerals: Minerals are important for all physiological processes in animals including reproduction (Elrod and
Butler, 1993). Mineral deficiencies and imbalances are often cited as causes of poor reproduction. It is clear that
adequate amounts of minerals must be provided, but little is known about the effects of marginal deficiencies
and imbalances. The same is true of excessive intakes of minerals which may indeed be harmful. Producers
should avoid overfeeding minerals. If a little bit is enough, twice as much will not be better and may in fact cause
problems (Schweigert and Zucker, 1988).

Phosphorus (P): There has been much debate and research conducted on phosphorus supplementation effects
on reproductivefunction Elrod and Butler,1993). Decreased fertility rate, feed intake, milk production, decreased
ovarian activity, irregular estrous cycles, increased occurrence of cystic ovaries, delayed sexual maturity and
low conception rates have been reported when phosphorus intakes are low (Cromwell, 1997).

Calcium (Ca): Milking cows should always be provided adequate amounts of calcium to maximize production
and minimize health problems. One of the functions of calcium is to allow the muscle contraction. Clearly a
reduction in muscle contractility will lead to a decrease in dry matter intake (DMI) as rumen function decreases,
leading to severe Negative energy balance (NEB). As consequences, there is an increase in fat mobilization that
may result in fatty liver syndrome and ketosis. An excess of ketone bodies can further suppress appetite (Boland
et al., 2001), it has been shown that plasma calcium concentration of 5mg/ml reduce abomasal motility by 70%
and the strength of the contraction by 50% (DCRC, 2010).

Selenium (Se): Selenium is important for normal spermatogenesis and largely as a component of seleno-proteins
phospholipidhydroperoxide glutathione peroxidase (PHGPx/GPX4) and Seleno-protein V. Most of the selenium
found in thetestis is associated with PHGPx/GPX4. It serves as a powerful antioxidant protecting cells from
oxidative stress. PHGPx also appears to be involved as a structural protein to provide normal sperm motility
(Hemler and Lands, 1980). It has also been shown that a variant to this protein is necessary for normal chromatin
condensation and subsequent normal spermatozoa head formation. Both deficiency and excessive selenium have
been demonstrated to be detrimental to normal spermatogenesis (Wiltbanket al., 2007).

Potassium (K): Limited research suggests that feeding high levels of potassium may delay the onset of puberty,
delay ovulation, impair corpus luteum (yellow body) development and increase the incidence of anestrous in
heifers. Smith andChase (2010) reports lower fertility in cows fed with high levels of potassium or diets in which
the potassium-sodium ratio was too wide.
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Vitamins: The vitamin requirements of dairy cows are met by a combination of rumen and tissue synthesis,
natural feeds andfeed supplementation (Schweigert and Zucker, 1988; Elrod and Butler,1993) Most commercial
concentrates contain supplemental vitamins so the probability ofinfertility due to a vitamin deficiency is greatly
reduced. When commercial concentrates are not fed, vitaminsupplements should be provided. Proper vitamin
and mineral balance must be provided in dry cow rations when feedintake is restricted and (or) low quality forage
is fed to control or reduce body condition. To ensure adequate intake, vitamins and minerals should be fed in
small amounts of low energy concentrates or mixed in a complete dry cowration (Schweigert and Zucker, 1988).

Vitamin A: Vitamin A is one of the fat soluble vitamins and is well known to regulate the development, cellular
growth anddifferentiation, and tissue function. Its metabolites affect ovarian follicular growth, uterine
environments and oocytematuration (Scramuzzal and Matin, 2006). Vitamin A is required for maintaining
healthy tissue in the reproductive tract. In deficient cattle, delayed sexual maturity, abortion, the birth of dead or
weak calves, retained placenta and metritis have been reported.

Vitamin D: Vitamin D is required for normal calcium and phosphorus metabolism. However, deficiencies are
seldomencountered in commercial herds. Animals with vitamin D deficiency symptoms have a stiff gait, labored
breathing, weakness and possibly convulsions. Swollen knees and hocks can also occur. Bones may be soft
(rickets) or be reabsorbed in older animals. Calves may be born dead, weak or deformed. Cows may not show
heat when exposed. Recent research has implicated Vitamin D with heart health, cancer and infectious diseases
(Keen and Zidenberg, 1990).

Vitamin E: Vitamin E functions as an intra-cellular antioxidant scavenging for free reactive oxygen and lipid
hydroperoxidases, and converting them to non-reactive forms, thus maintaining the integrity of membrane
phospholipids againstoxidative damage and peroxidation (Sinclair et al., 2000; Wichtellet al., 1996).

To date there is no documented evidence that vitamin E deficiency is a significant cause of reproductive failure
indairy herds (Williams, 1989). Moreover, the vitamin E requirement of milking cows is not known with
certainty. In oneexperiment, cows were fed low vitamin E rations for four generations. There were no measurable
effects onreproduction (Schweigert and Zucker, 1988).

CONCLUSION

It is clear that nutrition is directly related to reproduction in the dairy cow. Nutrient either in deficient amount or
inhigher amount has been shown to be capable of altering reproduction. The basic problem is that the degree of
theexcess, deficiency or imbalance which is required to alter reproduction is still unclear. The best
recommendation atpresent is to provide a feeding program for dairy cows which is balanced for all nutrients and
meets all knownnutrient requirements.
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Abstract: A study aimed at evaluating the influence of wattle on the body weight and linear body measurements
was carried out using 32 Red Sokoto does (ages ranging between six months to twelve months) raised semi
intensively in Niger State. The study lasted for a year during which data were collected on the body weight and
linear body measurement before the does were mated and after kidding. Data obtained were subjected to
statistical package (SAS, 2000). It was observed that only the body length, head length, head width and the fore
leg length were significantly influenced (p>0.05) by the presence of wattle before mating. The body weight and
linear body measurements of does after kidding were however not affected (p<0.05) by the presence of wattle.
Based on the outcome of this study it was concluded that does with wattle gene were not superior to does without
wattle in body weight and linear body measurements.

Keywords: Does, Wattle, Red Sokoto, Bodyweight, Linear Measurements

INTRODUCTION

The red sokoto goat is the most predominant goat breed and accounts for about 70 % of Nigeria’s total goat
population, which have been estimated at 17.5 million [1]. It is commonly found among the agro pastoralist
mainly within the northern sub humid and semiarid zone of the country [2]. The breed is predominantly reddish
brown in colour and is found in the savannah zone of Nigeria (8°N — 11°N) where it constitutes more than 90%
of the goat population in the area. The breed weighs about 1.5 — 2.0kg at birth and reaches about 12 kg when
weaned at 3 months under good management. Weight of adult does and bucks are 20 — 35kg and 25 — 40kg
respectively [7]. The skin of red sokoto goat is reputed to be of high quality; therefore, it is used in the leather
industry locally and internationally [2]. The red Sokoto breed have some unique features among which includes
the development of wattles.

Wattles are those little tufts of hair that covers the skin that dangles from the throat of some goats. Wattle have
been regarded as a structural outgrowth in the body of animals (goats) whose function is still under debate [10]
but was of the opinion that wattle could be utilized during selection for productive purposes. Research on the
incidence and relative effect of wattle traits and its association with body measurements have been done by [8]
in West African Dwarf goat. Similarly, several research findings on the association between wattle traits and
performance growth, reproduction and heat tolerance) have been done by [9] on West African Dwarf goats but
similar works are limited on indigenous Red Sokoto goat in the Northern part of Nigeria. This study is therefore
aimed at assessing the influence of wattle on body weight and linear body measurement of Red Sokoto does.

MATERIALS AND METHOD

This study was conducted at the cattle, sheep and goat unit of the teaching research farm, School of Agriculture
and Agricultural Technology, Federal University of Technology, Gidan Kwano Campus, Minna, Niger State.
Minna is located at the Southern Guinea savanna zone on the Latitude (9°-36 and 9°-50 North) and longitude
(6°-33 and 6°-25 East) [6]. Thirty-two red Sokoto does used for the study were purchased from Mariga,
Kanfaninbobi and Bida goat markets in Niger State. the does were randomly allotted to four (4) treatments
groups. Each treatment contains four replicates of two does per replicate making a total of eight doe per treatment
in a Completely Randomized Block Design. Treatment 1 contained does without wattle crossed with bucks
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without wattle (Control). Treatment 2 of contained does without wattle crossed with wattled bucks. Treatment 3
is made up of wattled does crossed with bucks without wattle and T, was constitutes wattled does crossed with
wattled buck. The animals were given routine treatment using prescribed dose of penstrep, oxytetracycline,
ivometin and multivitamins. Vaccination against PPR was also given. The does were managed under a semi-
intensive system. The animals were provided feed supplement such as Maize bran/offal, Beans husk, and Guinea
corn shaft and mango leaves. Animals were also left to graze freely on natural rangeland daily from 10:00 am
until 6:00 pm in the evening after which they are returned to the pen. The animals were tagged using rope and
well label plastic material for identification. The experiment lasted for one year (January- December 2017).

Data Collection

Data was collected on the following parameters:

Body weight (kg): The weight was taken using hanging weighing balance,

Body length (cm): This was measured as the horizontal distance from the shoulder point to pin bone.

Head length (cm): This was measured as the distance from the nostril to the poll.

Head width (cm): This was measured as the distance between the outer canthus of the right and left eye.
Height-at-wither (cm): This was taken as the vertical height from the hoof to the highest point of the shoulder.
Chest girth (cm): This was measured as the circumference of the body immediately behind the shoulder blades
in a vertical plane perpendicular to the long axis of the body.

Rump length (cm): This was measured as the distance from the point of the ischium to the pin bone.

Rump width (cm): This was measured as the distance between the two points of ischium.

Fore leg length (cm): This was taken as distance between the shoulder and the hoof.

Hind leg length (cm): This was measured as the distance between the pin bone and the hoof.

Shine circumference (cm): measured as the canon bone perimeter.

Statistical Analysis
Data collected will be analyzed using SAS statistical package [11].

RESULT AND DISCUSSION

Table 1: Morphometric Parameters of Female before Mating

T1 T2 T3 T4 SEM
Parameters (NWDxNWB) (NWDxWB) (WDxNWB) (WDxWB)

Body weight (kg) 10.18 11.30 11.33 11.26 0.33
Body length (cm) 47.832 43,58 48.60% 48.832 5.04
Head length (cm) 13.91° 13.23%® 12.96° 13.60%® 0.22
Head width (cm) 11.26° 11.90% 12.042 11.882 0.22
Height-at-wither(cm) 46.41 46.80 46.60 47.89 0.78
Chest girth (cm) 50.91 51.28 50.50 51.46 1.49
Rump length (cm) 13.90 13.29 14.10 11.91 0.24
Rump width (cm) 13.53 13.41 13.93 14.20 0.28
Fore leg length (cm) 39.80% 39.08° 37.79° 41.407 0.87
Hind leg length (cm) 45.10 44.33 44.49 46.61 1.66

@bcd Means within a row having different superscripts differed significantly (P<0.05);

NWD x NWB = No wattled does mated with No wattled Bucks; NWD x WB = No wattled does mated with
wattled Bucks; WD x NWB= Wattled does mated with No wattled Buck: WD x WB= Wattled does mated with
Watted bucks.
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Table 2: Morphometric Parameters of Female immediately after birth

T1 T2 T3 T4 SEM

Parameters (NWDxNWB) (NWDxWB) (WDxNWB) (WDxWB)

Body weight (kg) 17.20 17.50 16.50 15.90 4.74
Body length (cm) 54.14 53.34 52.52 56.42 5.32
Head length (cm) 14.60 14.04 14.24 14.32 5.29
Head width (cm) 12.16 12.62 12.73 12.52 5.07
Height-at-wither(cm) 51.48 53.54 52.74 52.04 4.99
Chest girth (cm) 63.22 62.38 61.18 63.98 5.04
Rump length (cm) 15.62 16.20 16.46 15.76 4.77
Rump width (cm) 17.30 18.52 18.76 18.42 4.83
Fore leg length (cm) 42.38 44.98 44.92 43.94 4,94
Hind leg length (cm) 52.20 51.74 52.96 51.48 5.35

@bed Means within a row having different superscripts differed significantly (P<0.05);
NWD x NWB = No wattled does mated with No wattled Bucks; NWD x WB = No wattled does mated with
wattled Bucks; WD x NWB= Wattled does mated with No wattled Buck; WD x WB= Wattled does mated with
Watted bucks.

Table 1 shows the result for the initial body weight and morphometric parameter taken for Does of 6 month to
one year of age. The table shows that only the body length, head length, head width and the fore leg length were
significantly influenced (p>0.05) by the presence of wattle. For body length doe in treatments 1, 3 and 4 had
equal values and had no significant difference (p>0.05) between them but the three treatments were higher
(p>0.05) than treatment 2 does. Does in treatment 1 (NWD) were similar (p<0.05) to does in treatment 2 (NWD)
and treatment 4 (WD) while does in treatments 2 and 4 are statistically similar (p<0.05) to does in treatment 3
(WD) for the head length. The head width of does in treatments 2, 3 and 4 were statistically similar (p<0.05) but
the three are wider (p>0.05) than the head width of does in treatment 1. Finally does in treatment 4 were
statistically similar to does in treatment 1 while treatment 1 had similar values with treatments 2 and 3. Table 2
revealed no significant different (p<0.05) in all the parameter measured for does after kidding.

The non-significant different (p<0.05) in most parameter measured and the similarities in values of those that
are actually significant between wattled and non wattled does makes it hard in deciding which of the gene gives
an outstanding result in body weight and morphometric parameters. This is in line with the finding of [4] who
stated, “There is no clear demarcation between goats with wattle and those without wattle in zones A and B of
Niger State Nigeria.” [13] who carried out a study on dairy goats concluded that there is no difference between
goats born with wattle and those without wattles. [5] claimed that wattles had no obvious significance to the
physiology of goats. [3] observed no difference in the body conformation traits between Red Sokoto goat having
wattle and those without wattle. The above results however were not in line with the findings of [8] who reported
that wattle genes had significant influence on body measurements such as body length, heart girth and height at
withers in West African dwarf Sheep.

CONCLUSION

Based on the outcome of this study it was concluded that goats (Does) with wattle gene were not superior to non
wattled goats (Does) in body weight and linear body measurements. However, it is advised that farmers should
keep goats with wattle as the wattle gene is gradually going into extinction.
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Abstract: This research was conducted to determine the effect of haemoglobin polymorphism on the adaptive
traits in white Fulani cows raised in Vom. A total of 62 White Fulani cows were used for the study. The
population of white Fulani cows Hb types was studied in Hardy-Weinberg equilibrium. Three haemoglobin type
were identified namely: HbAA, HbAB and HbBB. The gene (allelic) frequencies for haemoglobin A and B was
0.6 and 0.4 respectively. The genotype frequencies of HbAA, AB and BB were 0.36, 0.48 and 0.16 respectively.
The respected ratio of Hb variant (HbAA,HbAB and HbBB) in the population of the cows were 2:3:1 which was
different (p<0.01) from the observed ratio 5:7:1. The rectal temperature, respiratory rate and adaptive coefficient
were 37.8°C, 20.0breath/min and 1.9 Haemoglobin types influenced (P<0.05) the adaptive characteristics of the
white Fulani cows. Overall, Hb types BB was superior for adaptive trait of the cows. In conclusion, the study
showed that Hb the type BB cows were better adapted to the environment.

Keywords: Haemoglobin, polymorphism, genotype, allele, frequency

INTRODUCTION

Haemoglobin have been previously reported to have variants and these variants have been reported to be
associated with environmental adaptability as well as being clinically important as causes of a variety of genetic
disorders of blood. Consequently, the genetic background of the haemoglobins merits examination in some
detail. (Peters et al., 2004).

According to Petazzi et al. (2004); the choice of genetically adapted breeds is a prerequisite for a basic condition
of well being in whatever environment.

Measured environmental effects on the performance of cows led to the establishment of a critical mean ambient
temperature (27°C) (Johnson et al; 1987) and a temperature-humidity index (THI) which considers the ambient
temperature and relative humidity (NOAA, 1996).

Critical values for minimum, average and maximum THI were reported to be 64, 72 and 76 respectively (Igono
etal., 1992) THI increase as cow body temperature increase (West, 2003). Under conditions of high temperature
and relative humidity, change in THI can be measured via rectal temperature, pulse and respiration in European
borines (Vilalobos et al., 1975).

This study was therefore undertaken to establish the relationship between the haemoglobin types and adaptive
characteristics of white Fulani cows.

MATERIAL AND METHODS

A total of 62 White Fulani dairy cows were evaluated. The animals were raised during raining season on
paddock. During the dry season, hay or silage supplemented with concentrate were given to them. Salt lick was
provided and the animal had access to water ad-libitum. They were allowed to graze under the supervision of
herds men for about 6-8 hours daily and were regularly sprayed against external parasites.

Data Collection: Rectal temperature was taken by using thermometer inserted approximately 7.5cm into the
rectum of each animal, the reading was taken per minute with the aid of a stop watch. Respiratory rate for each
cow was taken using stethoscope placed in their abdominal cavity and counting abdominal breathing movement
per minute with the aid of stop watch. Coefficient of adaptability (CA) was the estimated using the formula
CA=RT + RR
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The experimental animals were restricted in the crush while the data were being collected.

Where RT =Rectal temperature, RR= Respiratory rate, and the numerical values in the denominators corresponds
to normal values per minutes for rectal temperature and respiratory rate (Armando et al., 2007) Blood samples
were obtained through jugular vein puncture about 5ml of blood was drawn using syringe with 5ml drawn into
a heparinzed vacutainer (EDTA) as anticoagulant. Haemoglobin alleles were typed using cellulose acetate
electrophoresis as described by Fairban and Klee (1986). The direct gene counting method as described by
Zaragoza et al (1987) was used to score Hb bands on the separation of Hb variations after electrophoresis is as
follows: -

- A single faster bond in an animal was designed as AA homozygote.

- The presence of a single slower band in an animal was designated as BB homozygote.

- The presence of both bands in an animal was designated AB heterozygote.

Data Analysis: Haemoglobin types, gene and genotypic frequencies were estimated using Hardy-Weinberg’s
equilibrium equation. This equation is based on the binomial expansion (P+q) 2= p?+ Pq + g?where P =Dominant
gene, g = Recessive gene.
Effect of Haemoglobin types on adaptive traits was determined using general linear model procedure of
SAS (2004). The model is as follows:
Ylj = u + Hbi + Aj + eij
Where p = Overall mean
Hb = Effect of ith haemoglobin types (I = AA, AB, BB).
A = Effect of jth adaptive traits.
C = residual error.
RESULT AND DISCUSSION
Table 1: Gene and genotypic frequencies of haemoglobin types in white Fulani Cows

Sample Gene Frequencies Genotypic frequencies
Size HbA HbB HbAA HbAB HbBB
62 0.60 0.40 0.36(24) 0.48(33) 0.16(5)

Figures in parenthesis indicate the number of animals.

The gene frequencies indicate higher HbA (0.06) in the population of the cows studied than HbB(0.40) alleles.
The genotypic frequencies revealed that the AB (0.48) genotype was higher than the AA (0.36) with the BB
(0.16) being the least. Thus indicating that the heterozygote genotype (AB) was more favorable to the
environment than the homozygote. AA and BB.

The frequency of B allele was found to be lower than that of the A allele, this is in agreement with the result of
the earlier workers in Bos Taurus (Abdussamad et al, 20004). However, the observation in this study was
contrary to the report of Rachagani et al, (2006) who observed high frequency of B allele in both Sahiwal and
Tharparker cattle breed. The result of this study was also in agreement with the findings of Mario et al, (1982)
who observed a general frequency of 0.56 for HbA and 0.40 for HbB in Brazilian Nelore cattle.

Table 2: Observed and expected number of haemoglobin genotype in White Fulani Cows
Sample  Haemoglobin Observed Ratio  Expected Ratio df=2

Types No. No.
Overall HbAA 24 5 22 2 62
HbAB 33 7 30 3 10.54**
HbBB 5 1 10 1
62 0.60 0.40 0.36(24) 0.48(33) 0.16(5)

** = highly significant P<0.01



7" ASAN-NIAS Joint Annual Meeting, llorin 2018
The observed genotype frequencies of HAA, AB and BB in this study were 0.36, 0.48 and 0.16 indicating a low-
high- low pattern of genetic frequencies. This was in contrast with the reported genotypic frequencies of 0.000,
0.0027 and 0.0973 for Hb BB having an overwhelming majority and HbAA being totally absent (Das et al.,
2004). The result of this study suggests that the low frequency of the HbBB genotype might be as a result of
their few numbers in the population of the studied animals. Evans and Warren (1958) reported that HbA has
selective advantage in sheep at higher altitudes because it constitutes the most common allele in highland breeds
of English and Scottish sheep. Salako et al. (2007) also reported that Red. Sokoto goats sampled in the South
West of Nigeria (Ibadan) had a higher frequency of HbB suggesting they are for lower altitudes.
Table 3 presents the effect of haemoglobin type on adaptive traits of white Fulani cows. The effect of Hb- type
was significant (p<0.05) on the adaptive traits the AA genotype had higher rectal temperature than the Ab and
BB. The Hb type BB cows had the lowest value for adaptive traits compared to Hb types AA and AB. This
implies that the BB type cows are well adapted to climatic condition and superior than the AA and AB
haemoglobin types in coping with heat stress. The high values of adaptive traits in Hb AA and AB types cows’
shows that they are less tolerant to heat stress. This finding agrees with the report of Armando et al. (2007) who
observed that high rectal temperature, high respiratory rate and high plasma cortisol are indicators of heat stress
when of course other pathological signs are absent.
Table 3: Mean values of adaptive traits as influenced by haemoglobin types of White Fulani Cows
Haemoglobin Types

Traits SEM  Sig. Level

AA AB BB
Adaptive traits
Rectal temperature 37.802 37.87° 37.70° 0.003
Respiratory rate 19.67° 20.46% 16.00° 0.050
Adaptive coefficient ~ 1.85° 1.922 1.70° 0.002 *
abc: means with different superscript within a row differ significantly
* = (P<0.05)
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Abstract: The early growth characteristics of progenies derived from crosses of normal feather (NF), frizzled
feather (FF) and Rhode Island Red (RIR) chicken sires on Fulani ecotype (FE) dams were determined. The
crosses involving FF x FE, NF x FE and RIR x FE was used to produced FF x FE, NF x FE and RIR x FE
progenies. The progenies produced were monitored for body weight, body length, shank length, thigh length,
keel length and wing length for period of 20 weeks. The result indicated that progenies produced by RIR (RIR
X FE crossbred) had the highest body weight (1325.55 g), body length (23.47 cm), keel length (11.50 cm), thigh
length (16.42 cm), shank length (8.69 cm) and wing length (36.99) than its counterpart progenies of FF x FE and
NF x FE at 20 week of age. The phenotypic coefficient correlation of each progeny produced were very highly
significant and positive correlated magnitudes among the parameters measured with strong relationship of range
0f0.401t00.94, 0.81 t0 0.93 and 0.86 to 0.98 recorded for NF x FE, FF x FE and RIR x FE respectively throughout
the study period. It can be concluded that progenies from RIR sires had the best performance for early growth
characteristics and the relationship should be a useful information for selection when FE dams need to be sired
for RIR.

Keywords: Growth traits, local chickens, Rhode Island Red, dams, sires.

DESCRIPTION OF PROBLEM

According to (1) that the Nigerian local chicken is known to adapt and produce valuable product (meat and egg)
under variable environments and low external input while the productivity of local chickens is however reduced
by adverse environmental factors such as unfavorable climatic condition and poor genetic profile. (2) noted that
growth in all apart from relating to increase in body cells also influenced by both genetic and non-genetic factor,
Hence, growth in farm animals is a reflection of an intricate balance between a great number of endogenous and
exogenous factor. Through, body weight is usually used as a measure of growth in farm animals; however
numerous studies have shown that other growth traits relating to body morphometric measurement such as body
length, shank length and chest girth can serve as good indicator of growth (3, 4, 5). Growth and body
conformation trait are therefore important parameter in assessing the potential of genetic improvement and
development of any livestock breed/strain, such knowledge and in adopting breeding choices/strategies (6). The
growth and body conformation traits are also essential in poultry production being fundamental attributes for
assessing growth and feed efficiency as well as important yardstick in management and economic decision
making (7).

Crossbreeding of local stock with an exotic commercial stock could take advantages of artificial selection for
productivity in the exotic birds and natural selection for hardiness in the indigenous birds (8). Crossbreeding is
one of the tools for exploiting genetic variations, it is the mating of two individual with different breeds make
up. The main purpose of crossbreeding is beneficial for two primary reason which are complementary and hybrid
vigor (9).
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Linear measurements are traits of economic important as they are the visible proof of growth in chicken (10)
while the variations in the linear body measurement in chickens have been discovered to be very useful in
comparing body size and shape of birds, also as an indirect method of predicting body weight (11). Many studies
have a strategy to improve productivity of the indigenous chicken of Nigeria and this study was conducted to
evaluate the potential crossbreeding in improving the productivity of indigenous chicken breeds with an exotic
birds using sires and dams of these chickens under the southern Guinea Savanna conditions of Nigeria.

MATERIALS AND METHODS

Experimental Site: The study was carried out at the Poultry Unit of Teaching and Research Farm, Emmanuel
Alayande College of Education, Oyo, Oyo state, Nigeria. Oyo lies on longitude 3°5 east of the green witch
meridian and latitudes 7°5’ North eastwards from Ibadan, the capital of Oyo State. The altitude is between 300
and 600 meter above level. The mean annual temperature and rainfall are 27°C and 1,165 mm respectively. The
vegetation of the area is Southern Guinea Savanna zone of Nigeria (6).

Experimental birds and Management: A total of 120 birds were procured around the Oyo metropolis and in
a reputable farm in Ibadan for the experiment. The birds were comprising of normal feather x Fulani ecotype
(10cocks: 30 hens) frizzle feather x Fulani ecotype (10 cocks: 30 hen), Rhode Island Red x Fulani ecotype
(10cocks: 30 hens). Each of the chicken were properly identified using a wing tagged made from industrial
galvanized aluminum and the birds were strictly under the intensive management system of production in
galvanized battery cage.

Feeds and Feeding: The cocks were fed ad-libitum with commercial breeder’s mash containing 16% crude
protein and 2600kcal/kg Metabolizable energy while the hens were given layer mash containing 16% crude
protein and 2800 kcal/kg Metabolizable energy and clean and cool water were also supplied ad-libtum to the
birds.

Mating Technique and Procedure: Artificial Insemination (Al) was adopted in mating the hens. The massage
technique was used to collect semen from the cocks of Normal feather, frizzled feather and Rhode Island Red
birds. The semen collected was inseminated immediately into the left vent of the hens. This was done twice
weekly in the evening. For each hen 0.1 mol of undiluted semen was used for insemination each time with mating
procedures follow:

Normal feather (sire) x Fulani ecotype (dam) = NF x FE, Frizzled feather (sire) x Fulani ecotype (dam) = FF x
FE, Rhode Island Red (sire) x Fulani ecotype (dam) = RIR x FE

Egg collection and incubation: Egg from artificially inseminated hens were collected and stored along genotype
lines in a room with temperature ranging from 18-20°C, for five days before being transferred to the hatchery
for incubation. The incubation period was for 21 days. After hatching, the chicks were sorted for health chicks
to be reared.

Brooding and management of chicks: The day old chicks obtained from the hatchery were wing tagged along
genotype and brooded with artificial heat supplied through charcoal and lantern. The feeds were given ad-libitum
containing 18% Crude Protein and 2650kcal/kg Metaboliazable Energy (chick mash) from day old to eight weeks
to the end of the experiment of 20 weeks the feed given contains16% crude protein and 2700k cal/kg
Metaboliazable energy while clean and cool water were also supplied ad-libtum to the birds.

Data collection: Data were obtained from early growth traits of the progenies produced from this study on body
weight (g), body length (cm), keel length (cm) and shank length (cm) from day old to 20 weeks on a weekly
basis with the procedure described by (4).
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Analysis of Data: All data was subjected to one-way analysis of variance in a completely randomized design
using the procedure of General Linear Model of (12) while significant means were separated with the same
procedure of (12). The below model was adopted.
Yij=p+PBi +6j
Where,
Yij = individual observation
K = overall mean
Bi = fixed effect of the genotype (1,2,3)
ejj = experimental errors which is evenly distributed

Correlation analysis for the growth traits was done with Pearson moment correlation of (12).

RESULTS AND DISCUSSION

Table 1: Mean values of bodyweight and linear body conformation as affected by chicken genotype

Traits N FF X FE NF x FE RIR X FE
Bodyweight (g) 100 1184.35+11.55" 1102.90 + 18.90° 1325.55 + 34.90°
Body length (cm) 100 22.90 + 0.44° 20.80 £ 1.06° 23.47£0.672
Keel length (cm) 100 11.05 +0.34° 10.02 £ 0.23¢ 11.50 £ 0.322
Thigh length (cm) 100 14. 22 + 0.45° 13.14 £ 0.48° 16.42 £ 0.472
Shank length (cm) 100 8.80 + 0.89° 8.40 £ 0.23¢ 8.69 £ 0.772
Wing length (cm) 100 34.68 + 1.09° 36.06 + 0.67° 36.99 £ 1.20°

abcMeans along the same row with different superscripts are significantly (P<0.05) different
N= Number of Observation, FF x FE = Frizzled feather Fulani Ecotype crossbred, NF x FE = Normal feather
Fulani Ecotype crossbred, RIR x FE = Rhode Island Red Fulani Ecotype crossbred

Table 2: Phenotypic correlation coefficients of NF x FE and FF x FEcrossbreds

Traits  BW BL SL TH WL KL

BW 1 0.84*** 0.89*** 0.86*** 0.89*** 0.85***
BL 0.91*** 1 0.84*** 0.81*** 0.82*** 0.87***
SL 0.41*** 0.41*** 1 0.93*** 0.95*** 0.90***
TH 0.94*** 0.91*** 0.39*** 1 0.93*** 0.88***
WL 0.91*** 0.94*** 0.40*** 0.91*** 1 0.90***

KL 0.80*** 0.87*** 0.36*** 0.84*** 0.91*** 1
***pP <0.001 = Very highly significant
BW = Bodyweight, BL=Body length, SL= shank length, TL =Thigh length, WL =Wing length, KI = Keel length,
Lower diagonal represent NF x FE crossbred, Upper diagonal represent FF x FE crossbred

Table 3: Phenotypic correlation coefficients of RIR x FE crossbred
Traits BW BL SL TH WL KL
BW 1
BL 0.92%** 1
SL 0.99*** (0.98*** 1
TH 0.96*** 0.92*** 0.90*** 1
WL 0.91*** (0.93*** (.94*** (.95*** 1
KL 0.86*** 0.87*** (0.91*** (.93*** (.95*** 1
***p <0.001 = Very highly significant
BW = Bodyweight, BL=Body length, SL=shank length, TL =Thigh length, WL =Wing length, KI = Keel length,

The mean values of bodyweight and linear body measurements as affected by different chicken genotype are
presented in Table 1. Crossbred genotype chickens significantly affected (P<0.05) bodyweight, body length,
keel length, thigh length, shank length and wing length. Genotype Significantly affected the progenies derived
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from Rhode Island Red Fulani Ecotype crossbred had highest bodyweight (1325.55 g), body length (23.47 cm),
keel length (11.50 cm), thigh length (16.42 cm), shank length (8.69 cm) and wing length (36.99 cm) followed
by FF x FE crossbred with least observable values of these traits were recorded for crosses of FF x FE at age of
20 weeks. This result implies that RIR X FE crosses were better in respect to growth traits and Rhode Island Red
sires were superior in terms of sires used. Among the local bird’s crosses, the cross of FF x FE were better in
terms of growth traits measured than its counterparts NF x FE crosses at 20 weeks of age. This result of surpassed
growth traits of RIR x FE crosses was in line with the earlier observation of (8) and (13) who reported that Rhode
Island Red chicken had an outstanding combination with local chicken especially in the tropical regions while
(2) observation also agrees with thisfindings that improved indigenous bred of chicken has a good combination
effect with exotic when used as a sire line rather than a dam line. This result also implies that the improved
indigenous breed of chicken combined significantly well with the exotic strain to achieve an improved body trait
as the paternal line rather maternal line. The phenotypic correlation coefficients of crossbreds involving NF x
FE, FF x FE and RIR x FE are presented in Tables 2 and 3. Generally there are very highly and positive
significant (P<0.001) correlations amongst growth traits. The correlations magnitude recorded for NF x FE
ranged between 0.40 — 94 (lower diagonal) and that of FF x FE varies from 0.81 to 0.93 (upper diagonal) while
the ranges of 0.86 to 0.98 was observed for RIR x FE crossbred. High and positive phenotypic correlation
between the growth traits conform to the reports of (9). Also, the positive correlations of the growth traits suggest
that the traits are under the same gene action and this indicated that selection for improvement in one trait would
eventually improve the other trait as correlated response. These observations on phenotypic correlation agree
with the findings of (14) on comparison of morphological characteristics of frizzled feather and naked neck
chicken in derived savannah zone of Nigeria.

CONCLUSION

It can be concluded from the study that among the different sires used, Rhode Island Red were better in respect
to growth traits than its counterparts Normal feather and Frizzled feather sires while the phenotypic correlation
amongst the growth traits of highly positive and significant suggests that the traits can be selected for in breeding
programme for their pleiotropism actions.

APPLICATION
The results of the study could be useful for animal breeders in their breeding and selection planning programmes.
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Traditional and Medicinal Uses of Huntaria umbellata (ABERE): A Review
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Abstract: Phyto-biotic additives are wide range of plant-derived products that can be added to the diet of
commercial animals to improve their productivity by enhancing feed properties, promoting animals’ production
performance, and improving the quality of products derived from these animals. Hunteria umbellata is plant
species in the family Apocynaceae and it is the most prominent among the 12 species in the family. Traditionally,
Hunteria umbellata is renowned for its effectiveness in the treatment of pile, haemorrhoids, diabetes mellitus,
dysmenorrhoea, menstrual pain, sexually transmitted infections, stomach ache, ulcers, wounds and the let-down
of baby in labouring mothers. Hunteria umbellata has a relatively low oral toxicity profile but its 