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Nutrirtion and Physiology

Haematology and some serum parameters of broilers fed decorticated fermented Prosopis
africana seed meal

D. Hassan', N. Yusuf', M. Musa', |. Musa-Azara', R. Barde', D. Ogah™, A. Yakubu®, M. Ari’

'Department of Animal Science, College of Agriculture, Lafia, Nasarawa State, Nigeria
*Department of Animal Science, Faculty of Agriculture, Nasarawa State University Keffi, Shabu-Lafia Campus, Nigeria

Abstract. The study was carried out in Lafia, Nasarawa State, Nigeria to compare the effect of decorticated fermented Prosopis africana seeds meal (DFPSM)
on haematological and some biochemical values of broiler chickens. Atotal of 525 broiler chickens (7 days old) Anak 2000 were used. Five experimental diets
containing 0, 25, 50, 75 and 100% DFPSM replacement levels for full fat soya bean meal were fed to broilers for 8 weeks. Blood samples were collected and
analyzed for packed cell volume (PCV), red blood cell (RBC), white blood cell (WBC), haemoglobin (HB), total protein, albumin and globulin. The results
showed the highest PCV (34.32%) and HB (32 g/dl) was recorded on the broilers fed 75% (T, DFPSM while the least of those values (29.52% and 7.20 g/dl)
respectively was recorded in control. There were significant differences (P<0.05) among the groups in PCV, RBC and MCV of the birds. The WBC, MCH and
MCHC count showed no significant difference (P>0.05) among treatments. There was no significant (P<0.05) difference in the values of total serum protein,
albumin and globulin. The results of this study indicate that DFPSM can be included in broiler diet at 75% level without any deleterious effects on blood

parameters.

Keywords: Prosopis africana, hematology and some serum parameters, broilers, seed meal

Abbreviations: PCV - packed cell volume, RBC - red blood cell, WBC — white blood cell, HB —haemoglobin, MCH — mean corpuscular haemoglobin, MCV —
mean corpuscular volume, MCHC —mean corpuscular haemoglobin concentration, DFPSM - decorticated fermented Prosopis africana seeds meal

Introduction

In Nigeria poultry meat production is expanding day by day.
There is also tremendous scope and opportunity for the Nigerian
poultry industry to make profit. However, the recent hike in prices of
conventional feed ingredients is a major factor that affects net return
from poultry business. About 80% of total cost of operation is spent
on feed (Onu and Aniebo, 2011). The growth of human and livestock
population which has created increased needs for food and feed in
the developing countries demand alternative feed resources which
must be identified and evaluated (Nworgu et al., 2007). The
economization of feed cost using cheaper and unconventional feed
resources therefore is an important aspect of commercial livestock
production.

Prosopis africana belonging to the Leguminosae family is a
small to large tree (4 —20m) with an open canopy and a drooping
foliage. It has a deep fast growing tap root, good ability for copping
but fairly low growth. Branches and leaves are thornless, leaves
alternate, bipinnate, leaflet in 9 —16 pairs. Scientific data on direct or
processed use of Prosopis seed and its nutritive value is lacking,
available data of information deals mainly with the use of prosopis
pods and leaves (Lyon et al., 1988; Yusuf et al., 2008). The coated
and uncoated seed are red brown (Figure 1). P, africana is the only
African species found in Senegal, Cameroon, Sudan and Nigeria
(Keay, 1989). In Nigeria P. africana is commonly called Kirya in
Hausa, Ayam in Yoruba and Ubwo in Ibos. Among the several
reports on the chemical composition of P. Africana, Yusuf et al.
(2008) stated that fermented P. Africana seeds contain 42.5% crude
* e-mail: mosesdogah@yahoo.com
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protein, 7.18% ether extract, 8.12% ash and 4.9% crude fiber, while
the raw seeds contain 22.62% crude protein, 6.46% ether extracts,
6.90% crude fiberand 4.04% ash (Table 1).

McDonald (1998) reported that P. africana is used for medical
purposes such as treatments of headache, toothache, skin
diseases, fever, sore throat and vermifuge for roundworms in human
and animals, respectively. Heamatological and biochemical analysis
have been reported to be the major physiological, pathological and
nutritional status of broilers (Adeyemo and Longe, 2007; Fasuyi and
Nonyerem, 2007; Nworgu et al., 2007; Bolu et al., 2009; Kwari et al.,
2011). Changes in the constituent's compounds of blood when
compared to normal values could be used to interpret the metabolic
stage of an animal as well as quality of feed (Babatunde etal., 1992).

The purpose of investigating blood composition is to have a way
of distinguishing normal states from a state of stress in an animal
which can be due to inadequate nutrition, poor management,
environmental or physical stress. The objective of this research
therefore, was to determine the effect of decorticated fermented P
africana seed meal on the haematology and some serum
parameters of broiler chickens.

Material and methods

Study area
The study was conducted in Lafia and environs in Nasarawa
South senatorial district of Nasarawa State, Nigeria. Lafia is the



i

3

Figure 1: Coated Prosopis africana seed and un-coated Prosopis africana seeds

capital of Nasarawa State, which lies between latitude 8 33'N.and 8’
33'E. It shares boundary with Kaduna state to the north, Plateau
state to the east, Taraba and Benue state to the south, while Kogi
and Federal Capital Territory flank it to the west (Binbol and Markus,
2005). It has two distinct seasons (NPC, 2006; Aboki et al., 2007).
The dry season is from November to April and the wet season from
May to October. The mean relative humidities varied from 36 to 86%
with the lowest values from December to April. The mean monthly
maximum temperatures were from 31.8°C to 39.1°C and minimum
from 17.1°C to 26.2°C (NIMET, 2009). The geographical area is
largely inhabited by people whose main occupation is subsistence
agriculture, including the rearing of small ruminants, others are
artisans, civil servants, traditionalists and herbalists.

Soiland vegetation

Abokietal. (2007) reported that, the major soil units of Lafia and
environs are inceptisols. They developed from the recently
accumulated alluvial sediments of flood plains. The soils are moist
and poorly drained almost throughout the year with soil water table
being high. Though largely southern guinea savanna, there are
some elements of northern guinea savanna intersperse thickets,
grasslands, tree savanna, fringing woodlands or gallery forest along
the valleys (Lloeje, 1985). The trees are between 15 — 20 m and
grasses up to 5 meters tall. In the rainy season grasses and leaves
are green and fresh, while in the dry season, they are destroyed
through withering or bush fire (Aboki et al., 2007).

Tablel. Proximate composition of raw and fermented
Prosopis seed meal (%DM)

Nutrients Raw Decorticated fermented
Dry Matter (DM) 96.08 94.25
Crude Protein 22.62 42.52
Ether Extract 6.46 7.93
Ash 4.04 8.12
Crude Fiber 6.90 4.93
Phosphorus 0.69 0.86
Calcium 1.21 1.13
Potassium 0.68 0.79

Yusuf et al. (2008)

Source and processing of P. africana seeds

Prosopis seeds were obtained from Lafia market Nasarawa
state. The seeds were processed by boiling for three hours and
allowed to cool. The seed were decorticated by hand squeezing and
washed with clean water. The seeds were then kept in a large
polythene sacks to exclude air and fermented for two days according
to the method described by Achi (1992). The fermented seeds were
then sun-dried to a constant weight, milled using hammer mill to
produce prosopis seed meal (Yusuf et al., 2008). A sample of the
meal was subjected to proximate analysis according to A.O.A.C
(1990) (Table 1).

Management of experimental birds

Atotal of five hundred and twenty-five Anak 2000 day-old broiler
chicks were randomly distributed to five dietary treatments
containing 0, 25, 50, 75 and 100%. The results of the proximate
analysis of the five broiler diets were formulated to contain prosopis
seed meal (Table 2). Each treatment was replicated in 5 pens of 105
birds per replicate. Brooding was done in an electricity heated deep
litter house. Feed and water were provided ad libitum, from day-old
and the feeding trial lasted for 8 weeks. All the recommended
vaccination and preventive medication were administered
accordingly.

Blood collection and preparation

Three ml of blood was obtained from the wing vein usinga 3 ml
syringe and 23 guage needles then immediately transferred into 2
sterile test tubes. One ml into the first tube containing EDTA for
haematological determination and two mls into the second tube
without anti-coagulant for other serum biochemical determination.
The first with EDTA was used to determine red blood cells (RBC),
white blood cells (WBC) using the improved Neubauer
haemocytometer as described by Dacie and Lewis (1991). Packed
cell volume (PCV) was determined using the microhaematocrit
method (Bernard et al., 2000) and haemoglobin (HB) using
cyanometheoglobin method according to Cole (1986). Mean
corpuscular volume (MCV), mean corpuscular haemoglobin (MCH),
and mean corpuscular haemoglobin concentration (MCHC) were
determined using the appropriate formulae (Stockham and Scott,
2002). The blood samples for serum biochemistry were centrifuged
in a micro — centrifuge to generate serum for biochemical analysis.
Total protein was determined using the Biuret method as described
by Doumas (1975), Albumin using dye-binding techniques with
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Table 2. Percentage composition and calculated analysis of experimental diets

' 0 25 50 75 100
Ingredients
T, T, T, T, T,

Maize 54.70 56.00 54.00 53.40 52.40
Full-fat soyabeans 31.10 23.30 16.10 10.00 0.00
Prosopis seed meal 0.00 6.50 15.70 22.40 33.40
Maize offal 10.00 10.00 10.00 10.00 10.00
Bone meal 250 250 250 2.50 2.50
Oyster shell 1.00 1.00 1.00 1.00 1.00
Salt 0.25 0.25 0.25 0.25 0.25
Premix** 0.25 0.25 0.25 0.25 0.25
Methianine 0.10 0.10 0.10 0.10 0.10
Lysine 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00 100.00
Calculated analysis

Crude protein % 20.00 20.04 20.00 20.00 20.00
Crude fiber % 4.60 4.50 4.50 4.40 410
Ether extract % 410 4.20 4.50 4.60 4.80
Calcium % 1.40 1.40 1.30 1.30 1.30
Phosphorus % 0.80 0.70 0.70 0.70 0.60
ME (Kcallkg) 2807.21 2878.68 2860.60 2888.60 2903.20

** Premix 2.5kg contains. Vit A, 15,000000 iu; Vit D3, 300000 iu; Vit E, 30000 iu; Vit K, 2500 iu; Thiamine B, 2000 mg;
Riboflovin (B2), mg; Pyridoxine (B6) 4000mg; Niacine, 40000 mg; Vit B12, 20 mg; Pantothemic acid, 10000 mg;
Forlic acid, 1000 mg; Biotin, 80 mg; Choline chloride, 500 mg; Anti-oxidant, 125 g; Manganese, 96 g; Zinc, 60g;

Iron, 24 g; Copper, 6 g

bromocresol green as described by Doumas and Birggs (1972),
Globulin by difference (Total protein minus Albumin).

Data analysis

The data generated were subjected to one way Analysis of
variance (ANOVA) in SPSS 17 and errors were calculated as
standard errors of the mean (SEM). Significant treatment means
were compared using Duncan's Multiple Range Test (Duncan,
1980).

Results and discussion

Haematological parameters
Haematological values such as PCV, RBC, WBC and HB were

highly significant (P<0.05) and increased in the birds fed
decorticated fermented Prosopis africana seeds meal compared to
control (Table 3). The highest PCV (34.32%) and HB (7.32 g/dI) were
recorded in the birds fed 75% (T,) DFPSM, while the least of those
values (29.52%) and 7.20 g/dl) respectively were recorded in
control. This observation agrees with the findings of Nworgu et al.
(2007). The values of PCV and HB in this study are in line with the
report by Obun (2007) whose values range between 29.88 - 31.81%
and 7.18 —7.30 g/d|, respectively. Islam et al. (2004) and Nworgu et
al. (2007) reported that commercial and local chicken reared in
Sylhet region in Bangladesh and Broiler in Ibadan fed Telferial
occidentalis had HB values of 7.06 — 9.37 g/d|, PCV value of 26.56 —
34.60% and MCV value of 84.27 — 163.56 fl, and HB value 7.66 -
10.00%, PCV value 28.00 —41.50% and MCV value 97.85 - 128.97
fl were in agreement with the report of this study. The RBC value

Table 3. Heamatological value of broilers fed decorticated fermented P. africana seed meal from 0 to 8 weeks of age.

% inclusion levels of P, africana seed meal

Parameters SEM
T, T, T, T,
PCV (%) 29.52° 30.21° 31.00° 34.32° 30.34° 1.04
RBC (x1012/1) 2.88° 3.25° 3.27° 3.26° 3.23° 0.23
WBC (x109/1) 32.08° 33.32° 34.09° 32.07° 32.00° 0.02
HB (g/dI) 7.20° 7.31° 7.26° 7.37° 7.33° 1.07
MCV (fl) 102.50° 92.95° 94.80° 105.27° 93.93° 0.04
MCH (pg/cell) 25.00° 22.49° 22.20° 22.60° 22.69° 0.03
MCHC (%) 24.39° 24.19° 23.41° 2147 24.15° 0.02

< _ Means with different superscripts on the same row differ significantly (P< 0.05)
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Table 4. Some biochemical value of broilers fed decorticated fermented P. africana seed meal from 0 to 8 weeks of age

% inclusion levels of P. africana seed meal

Parameters SEM
T, T, T, T,

Total protein (Mmol/l) 8.20° 8.12° 8.32° 8.50° 8.23° 117

Albumin (Mmol/l) 2.10° 2.03° 1.90° 1.63° 1.51° 0.13

Globulin (g/dI) 6.10° 6.09° 6.42° 6.88° 6.72° 0.56

abede _

repoted in the present study agrees with that reported by Adeyemo
and Longe (2007) for chickens whose values were 2.67 — 3.30 x
10"”/1. The values of WBC reported agree with the report of Onu and
Aniebo (2011) while MCH and MCHC values were in agreements
with the findings of Nworgu et al. (2007). This indicates that DFPSM
helps in blood formation mostly at 75% (T,) level of inclusion due to
the availability of protein, calcium, iron, magnisium, potassium and
phosphorus as bird's ate more when served with DFPSM in diets.
These results also suggest that DFPSM does not contain factors that
are deleterious to normal blood formation and does not impact
negatively the physiological, phatological and nutritional status of
broilers. Several authors (Akinnola and Abiola, 1999; Akinwutimi,
2000; Adejumo and Anyawu, 2001; Bratte, 2011) have reported
similar reports with the use of some other non-conventional feed
ingredients with broilers.

Biochemical parameters

The results of the biochemical analysis of Total protein, Albumin
and Globulin are presented in (Table 4). It has been reported that
serum biochemical constituents are positively correlated with the
quality of the diet (Brown and Clime, 1972; Adeyemi et al., 2000).
The higher total protein values obtained at T, (75%) DFPSM diet
reflects the protein levels and is an indicative of initial stages of
normal liver and kidney dysfunctions (Bolu et al., 2006). The value of
total protein decreases at T, which indicates that blood protein is
usually affected by the nutrition plan (NRC, 1994). The non-
significant values for Albumin and Globulin in this study suggest
nutritional adequacy of the dietry protein for the treatments (Egumm,
1970). The highest value for the Albumin was in T, (2.10 Mmol/1)
which showed slight decrease among the treatments with
corresponding increase in Globulin fraction. Harper (1982)
highlighted that an increase in serum globulin in infected animal is
expected since this fraction of protein is the principal site of the
circulating antibodies (Immunoglobulins).

Conclusion

Decorticated fermented Prosopis africana seed meal as an
unconventional feed resource has a potential for use in diets for
broiler chickens at 75% inclusion without any deleterious effects on
haematology and some serum parameters.

References

Aboki PM, Mailafia MA and Osabo PA, 2007. Geographical
Perspective of Nasarawa state. Vegetation and Forest Resources, a
chapter published by Geography department Nasarawa state

Means with different superscripts on the same horizontal row differ significantly (P< 0.05)

University Keffi, pp 61-66.

Achi OK, 1992. Micro-organism Associated with natural
fermentation of Prosopis Africana seed for the production of Okpiye.
Plant Foods for Human Nutrition, 42, 297-304.

Adejumo DO and Anyanwu GA, 2001. Haematological and
Histological evaluation of the response of Pigs on leucaena leaf
meal suppliment. Tropical Journal of Animal Sciences, 4, 35-40.
Adeyemi AO, Fasina OE and Balogun MO, 2000. Utilization of full
fat Jetropha seeds in broiler diets. Effect on haematological
parametersmand, blood chemistry. In; Ukachukwu, S. N.,
Ibeawuchi, J. A., Ibe, S. N., Ezekwu, A. G. and Obaserkong, S. F.
(Eds.) Animal Production in the New Millennium challenges and
Options. Proc. 27" Annual Conference, Nigeria Society for Animal
Production, Umudike, Nigeria, pp 108-109.

Adeyemo GO and Longe OG, 2007. Effects of Graded levels of
Cotton seed cake on Performance, haemaltological and Carcass
charcteristics of Broilers fed from day old to 8 weeks of age. African
Journal of Biotechnology, 6, 1064-1071.

Akinola SO and Abiola SS, 1999. Blood chemistry and carcass
yield of cockerels fed melon husk diets. Tropical Journal of Animal
Science, 2, 39-45.

Akinwutimi AH, 2000. Utilization of potash-cooked lima bean in
broiler diets: Effect of haematological parameters and blood
chemistry. In: Oji, U. I. and O. O. Mbere (Eds.) Re-inventing Animal
production in the 21* century. Proc. 5" Annual Conference of Animal
Science Association of Nigeria, Portharcort, Nigeria, pp 18-19.
Allain CC, Poon LS, Chan CSG, Richmond W and Fu PC, 1980.
Enzymatic Determination of total serum cholesterol. Clinical
Chemistry, 20,470.

Association of Official Analytical Chemists (A.0.A.C), 1990.
Official methods of analysis. 15" Edn. Washington D.C.

Babatunde GM, Fajimi AO and Oyejide AO, 1992. Rubber seed oil
versus palm oil in broiler chicken diets. Effects on performance,
nutient digestibility, haematology and carcass characteristics.
Animal Feed Science and Technology, 35, 133-146.

Bernard FF, Joseph GZ and Jain NC, 2000. Schalm's Veterinary
Hematology. 5" Ed. Lippincott Williems and Wilkin, Philadelphia.

Binbol NL and Markus ND, 2005. Geographical perspective on
Nasarawa state, pp 1-12.

Bolu SA, Aklilu H and Balogun 00, 2006. Effects of improved
locally produced natural vitamin premix on the

histology and specific anzyme activities of broilers. International
Journal of Poultry Science, 6, 223-228.

Bolu SA, Sola-Ojo FF, Olorunsanya OA and Idris K, 2009. Effect
of Graded levels of Dried Pawpaw (Carica papaya) seed on the
performance, haematology, serum biochemistry and carcass
evaluation of chicken broilers. International Journal of Poultry
Science, 8,905-909.

Bratte L, 2011. Effect of Feeding Graded levels of Dacryodes edulis
seed meal on the Haematological and Serological indices of Broiler

173



chickensin the Tropics. Pakistan Journal of Nutirtion, 10, 254-259.
Coles EH, 1986. Veterinary Clinical Pathology, 4" Edition, W. B.
Saunders, Philadelphia.

Dacie JV and Lewis SM, 1991. Practical haematology 7" (Ed.)
ELBS with Churchhill Livingstone, England, pp.

37-85.

Doumas BT, 1975. Standard for total serum protein assay. Clinical
Chemistry, 21, 1159.

Doumas BT and Biggs HG, 1972. Determination of serum albumin
in standard Methods of Clinical Chemistry, 7 (Ed.) cooper G. R.
Academic press, New York, pp 175.

Duncan DP, 1980. Multiple range and multiple F-test. Biometfrics,
11,1-42.

Egumm 0O, 1970. The nutritional value of feedstuffs. British Journal
of Nutrition, 24, 983-988.

Fasuyi AO and Nonyerem AD, 2007. Biochemical, Nutritional and
Haematological implication of Telferia occidentalis leaf meal as
protein suppliment in broiler starter diets. African Journal of
Biotechnology, 6, 1055-1063.

Harper HA, 1982. Review of Physiological chemistry. 15" Edn.
Lange Medical Publications, pp. 553.

Islam MS, Lucky NS, Islam MR, Ahad A, Das BR, Rahman MM
and Siddiui MSI, 2004. Haematology parameters of Fayumi, Assil
and Local chickens reared in Sylhet region in Bangladesh.
International Journal of Poultry Science, 3, 144-147.

Keay RWJ, 1989. Trees of Nigeria, Clarendon press, Oxford (UK).
Kwari ID, Igwebuike JU, Mohammed ID and Diarra SS, 2011.
Growth, Haematology and Serum chemistry of Broiler chickens fed
raw or differently processed Sorrel (Hibiscus sabdariffa) seed meal
in a Semi-arid enviroment. International Journal of Science and

174

Nature, 2, 22-27.

Lloeje NP, 1985. A Geography of West Africa. London Longman. Pp
31-33.

McDonald S, 1998. The complete blood count, URL
http://www.oldworld avaries.com.

National Reseach council (NRC), 1994. Nutrient requirements of
Domestic Animals No. 1 Nutrient requirement of Poulry 9" rev. ed.
National Academy of Science, Washington DC.

NIMET, 2009. Nigerian Metrological Agency Lafia, Nasarawa state.
NPC, 2006. National Population Census, Abuja, Nigeria.

Nworgu FC, Ogungbenro SA and Solesi KS, 2007. Performance
and Some blood chemistry indices of Broiler chickens served Fluted
pumpkin (Telferia occidentalis) leaves extract suppliments.
American-Eurasian Journal of Agricultural and Environmental
Sciences, 2,90-98.

Obun CO, 2007. Performance of some Haematological response of
finisher broiler fed Graded level of fermented Locust bean (Parkia
biglobosa) seeds meal. Asian Journal of Agricultural Reseach, 1,
125-130.

Onu PN and Aniebo AO, 2011. Influence of Moringa oleifera leaf
meal on the performance and blood chemistry of starter broilers.
International Journal of Food Agriculture and Veterinary Sciences, 1,
38-44.

SPSS (Statistical Package for Social Sciences), 2011.
Generalized Model Procedure in Release version 17 software, 233
S. Watcher Drive 11th floor Chicago, IL 60606.

Yususf ND, Ogah DM, Hassan DI, Musa MM and Doma UD, 2008.
Effect of decorticated fermented Prosopis seed meal (Prosopis
africana) on growth performance of broiler chicken. International
Journal of Poultry Science, 7, 1054-1057.



AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 2, 2014

CONTENTS

1/2

Reviews

Selection for linear traits for legs and feet and its significance for dairy cattle breeding
|. Marinov

Genetics and Breeding

Morphological analysis of spikes and grouping of accessions of Triticum turgidum ssp. dicoccon
H. Stoyanov

Crops from Cucurbitaceae in collection of the Maritsa Vegetable Crops Research Institute, Plovdiv —
local cultivars and their application in breeding programme
N. Velkov, V. Petkova

Study of chickpea seed size heredity (Cicer arietinumL.)
R. Sturzu, T. Nistor, F. Bodescu, C. Meluca

Egg quality traits in layers from different production types
H. Lukanov

Evaluation of Bulgarian winter common wheat varieties of yield stability in South Bulgaria
Z.Uhr, G.Rachovska, G. Delchev

Study of opportunities for effective use of varieties from Ukraine for creating early winter wheat lines
I.Grain quality
N. Tsenov, D. Atanasova, |. Stoeva, E. Tsenova

Anther culture response of Winter Barley (Hordeum vulgareL.)
B. Dyulgerova, D. Vulcheva, D. Dimova

Evaluation of grainyield in advanced lines two-rowed winter barley
M. Dimitrova-Doneva, D. Valcheva, D. Vulchev, B. Dyulgerova, M. Gotcheva, T. Popova

Nutrition and Physiology

Haematology and some serum parameters of broilers fed decorticated fermented Prosopis africana
seed meal
D.Hassan, N. Yusuf, M. Musa, |. Musa-Azara, R. Barde, D. Ogah, A. Yakubu, M. Ari

Comparative age - related weight and morphometrical investigation of the intraorbital glands in the
common bronze turkey (Meleagris Meleagris Gallopavo)
D. Dimitrov

Effect of the dietary supplement Zarnela on some duodenal chyme parameters in yearling rams
V.Radeyv, |. Varlyakov, T. Slavov, R. Mihaylov

Production Systems
13. Variations of maize yield and some quality indices of grain depending on the type of main soil

tillage
P.Yankov, M. Drumeva, D. Plamenov

115

124

134

143

148

152

156

162

165

170

175

179

184



AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 6, No 2, 2014

CONTENTS

2/2

Behavior, sexual maturity and productive traits in gilts reared under different floor area
M. Kirov, V. Doychev.

Influence of organic fertilizers Aminobest and Greenfol on the initial stages of growth of wheat
(Triticum aestivumL.)
M. Pasheyv, D. Yakimov, V. Budaeva

Algorithm for determining the type of turns carried out by the unit in shuttle movement in the field
while using precision farming systems
K. Trendafilov

Correlations between morphological and productive parameters in Burley tobacco
Y. Dyulgerski, Tz. Radoukova

Growth and fruiting of the apple sort Braeburn 7926 grafted on M9 Pajam2 and MM106
G. Dobrevska

Agriculture and Environment

Theoretical model of biogas production from cattle slurry with different additive of maize silage
K.Peychev, R. Georgiev

New dataabout Agaricus (Section Minores, Agaricaceae) in Bulgaria
M. Lacheva, Tz. Radoukova

Changes of the humus status of Pellic Vertisol (FAO) soil type under long-term growing of filed crops
in a stationary trial without fertilization
V.Koteva, S. Kostadinova

Non-fish marine resources and their exploitation along the Bulgarian Black Sea coast
E. Petrova—Pavlova

Productivity and grass density of the main types of pastures in Sakar and Strandja region
V. Vateva

Product Quality and Safety

Automatic measurement of Loin eye urea with computer vision system
Z.Zlatev, S. Ribarski, M. Mladenov

Influence of the kinetics of salting for Bulgarian white brined cheese, produced by mechanized and
traditional technology on the starter and adjunct microflora during ripening
P. Panayotov, V. Mihailov, D. Rakov

Effect of season, lactation period and number of lactation on mastitis incidence and milk yields in
dairy cows
T.Peneyv, Zh. Gergovska, I. Marinov, V. Kirov, K. Stankov, Y. Mitev, Ch. Miteva

187

190

194

197

199

202

206

211

215

219

224

228

231



Instruction for authors

Preparation of papers

Papers shall be submitted at the editorial
office typed on standard typing pages (A4,
30 lines per page, 62 characters per line).
The editors recommend up to 15 pages for
full research paper ( including abstract
references, tables, figures and other
appendices)

The manuscript should be structured as
follows: Title, Names of authors and
affiliation address, Abstract, List of
keywords, Introduction, Material and
methods,Results, Discussion, Conclusion,
Acknowledgements (if any), References,
Tables, Figures.

The title needs to be as concise and
informative about the nature of research. It
should be written with small letter /bold, 14/
without any abbreviations.

Names and affiliation of authors
The names of the authors should be
presented from the initials of first names
followed by the family names. The
complete address and name of the
institution should be stated next. The
affiliation of authors are designated by
different signs. For the author who is going
to be corresponding by the editorial board
and readers, an E-mail address and
telephone number should be presented as
footnote on the first page. Corresponding
authorisindicated with *,

Abstract should be not more than 350
words. It should be clearly stated what new
findings have been made in the course of
research. Abbreviations and references to
authors are inadmissible in the summary. It
should be understandable without having
read the paper and should be in one
paragraph.

Keywords: Up to maximum of 5 keywords
should be selected not repeating the title
but giving the essence of study.

The introduction must answer the
following questions: What is known and
what is new on the studied issue? What
necessitated the research problem,
described in the paper? What is your
hypothesis and goal ?

Material and methods: The objects of
research, organization of experiments,
chemical analyses, statistical and other
methods and conditions applied for the
experiments should be described in detail.
Acriterion of sufficient information is to be
possible for others to repeat the experi-
mentin order to verify resullts.

Results are presented in understandable

tables and figures, accompanied by the
statistical parameters needed for the
evaluation. Data from tables and figures
should not be repeated in the text.
Tables should be as simple and as few as
possible. Each table should have its own
explanatory title and to be typed on a
separate page. They should be outside the
main body of the text and an indication
should be given where it should be
inserted.

Figures should be sharp with good
contrast and rendition. Graphic materials
should be preferred. Photographs to be
appropriate for printing. lllustrations are
supplied in colour as an exception after
special agreement with the editorial board
and possible payment of extra costs. The
figures are to be each in a single file and
their location should be given within the
text.

Discussion: The objective of this section
is to indicate the scientific significance of
the study. By comparing the results and
conclusions of other scientists the
contribution of the study for expanding or
modifying existing knowledge is pointed
out clearly and convincingly to the reader.
Conclusion: The most important conse-
quences for the science and practice
resulting from the conducted research
should be summarized in a few sentences.
The conclusions shouldn't be numbered
and no new paragraphs be used.
Contributions are the core of conclusions.
References:

In the text, references should be cited as
follows: single author: Sandberg (2002);
two authors; Andersson and Georges
(2004); more than two authors: Andersson
et al.(2003). When several references are
cited simultaneously, they should be
ranked by chronological order e.g.:
(Sandberg, 2002; Andersson et al., 2003;
Andersson and Georges, 2004).
References are arranged alphabetically by
the name of the first author. If an author is
cited more than once, first his individual
publications are given ranked by year, then
come publications with one co-author, two
co-authors, etc. The names of authors,
article and journal titles in the Cyrillic or
alphabet different from Latin, should be
transliterated into Latin and article titles
should be ftranslated into English.
The original language of articles and books
translated into Englishisindicated in
parenthesis after the bibliographic
reference (Bulgarian = Bg, Russian = Ru,
Serbian = Sr, ifin the Cyrillic, Mongolian =

Mo, Greek = Gr, Georgian = Geor.,
Japanese = Ja, Chinese = Ch, Arabic = Ar,
etc.)

The following order in the reference list is
recommended:

Journal articles: Author(s) surname and
initials, year. Title. Full title of the journal,
volume, pages. Example:

Simm G, Lewis RM, Grundy B and
Dingwall WS, 2002. Responses to
selection for lean growth in sheep. Animal
Science, 74, 39-50

Books: Author(s) surname and initials,
year. Title. Edition, name of publisher,
place of publication. Example:
Oldenbroek JK, 1999. Genebanks and
the conservation of farm animal genetic
resources, Second edition. DLO Institute
for Animal Science and Health,
Netherlands.

Book chapter or conference proceedings:
Author(s) surname and initials, year. Title.
In: Title of the book or of the proceedings
followed by the editor(s), volume, pages.
Name of publisher, place of publication.
Example:

Mauff G, Pulverer G, Operkuch W,
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of
unconverted and converted C3. In:
Provides of the Biological Fluids (ed. H.
Peters), vol. 22, 143-165, Pergamon
Press. Oxford, UK.

Todorov N and Mitev J, 1995. Effect of
level of feeding during dry period, and body
condition score on reproductive perfor-
mance in dairy cows,IX" International
Conference on Production Diseases in
Farm Animals, September 11-14, Berlin,
Germany.

Thesis:

Hristova D, 2013. Investigation on genetic
diversity in local sheep breeds using DNA
markers. Thesis for PhD, Trakia University,
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not
responsible for incorrect quotes of
reference sources and the relevant
violations of copyrights.

Animal welfare

Studies performed on experimental
animals should be carried out according to
internationally recognized guidelines for
animal welfare. That should be clearly
described in the respective section
“Material and methods”.



AGR[ CULTURAL Volume 6, Number 2

June 2014
SCIENCE AND TECHNOLOGY
Journal web site: v\ ishr:

www.agriscitech.eu www.alfamarket.biz



	010
	010

	WEB-TMPL
	TABLE OF CONTENT
	WEB-TMPL


