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Abstract. . A feeding trial was conducted for 16 weeks to evaluate the effects and cost-benefits of feeding raw or processed Senna obtusifolia (S. obtusifolia) 
seed meal based-diets on the laying performance of ISA brown laying hens. Six experimental diets were compounded to contain 0% S. obtusifolia seed meal 
(T1) and 20% each of the raw, boiled, soaked, sprouted and fermented S. obtusifolia seed meals designated as T2, T3, T4, T5 and T6, respectively. One 

2hundred and eighty (180) ISA brown laying hens aged 36 weeks were housed in battery cages (5 birds/0.95m ) and assigned to the six (6) dietary treatments in 
groups of thirty (30) birds in a completely randomized design. Each replicate cage contains 10 laying hens. Data were collected on feed intake, hen-day egg 
production (HDEP), hen-house egg production (HHEP), egg weight, egg mass, feed conversion ratio per egg mass, feed cost per kilogram, feed cost per egg 
mass and mortality. The results indicated that the group of laying hens fed raw S. obtusifolia seed meal based diet recorded the lowest HDEP (52.42%), egg 
weight (53.08g) and egg mass (2782.45g). Among the hens fed the processed S. obtusifolia seed meal based diets, the laying hens fed the fermented S. 
obtusifolia seed meal based diet indicated significantly (p<0.05) better HDEP (64.05%), egg weight (58.45g) and egg mass (3743.72g). On economic grounds, 
the use of raw S. obtusifolia is not cost effective because feed cost per kilogram egg was relatively high (N317.47 or $0.82) in the group of laying hens fed raw S. 
obtusifolia seed meal based diet. However, the processed S. obtusifolia seed meal based diets showed some economic advantage. In conclusion, 20% of 
fermented S. obtusifolia seed meal can be incorporated in the diets of laying hens with little or no depreciation in laying performance and economic-benefits. 
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Introduction

Adequate intake of quality animal protein such as poultry meat 
and egg is among the efficient measures of handling malnutrition in 
Nigeria. FAO (1994) reported that the average Nigerian does not 
consume enough protein of animal origin which is more efficient than 
plant protein in providing the amino acids necessary for tissue 
development, repair and function. Poultry production has great 
potential for improving the animal protein intake of populace (Tuleun 
et al., 2008). Ijaiya et al. (2012) reported that commercial layer 
production is the most significant source of quality protein and 
income in Nigeria as compared with other livestock production 
activities. Despite this great socio-economic potential in the chicken 
industry, the high cost of conventional feed ingredients and poultry 
diets still remain a major problem of poultry production in Nigeria. 
This was further buttressed by Tuleun et al. (2008) who found that 
availability of high quality feed is constrained by the phenomenal 
increase in the cost of major ingredients which is due to competition 
from direct consumption of these materials by human beings. A way 
forward to address this problem is to harness the nutritional 
potentials of lesser-known legumes in the feeding of poultry. Tuleun 
et al. (2008) suggested the need to focus on the exploitation of 
lesser-known or non-traditional plant resources that are not subject 
to competition between man and livestock. In this context, S. 
obtusifolia seeds seem to be such an alternative feed resource. A 
study conducted by Augustine et al. (2017) revealed that pullets fed 
20% of boiled and fermented S. obtusifolia seed meal based diets 
indicated better growth performance.

The chemical properties of the seed as revealed by Ingweye et 
al. (2010) and Augustine (2016) indicated that the seeds have good 
nutritional values (29.54 and 23.40% CP) as an alternative protein 

source for domestic chickens. The authors further revealed that the 
seeds contain some toxic factors such as tannins, phytates, oxalates 
and saponnins. These factors may be toxic when consumed by 
poultry. In view of the above, it has become necessary to subject the 
seeds to appropriate processing treatment(s) before they can be 
utilized as feedstuff for poultry. At the moment, base-line information 
on the best processing method(s) that will enhance optimal 
utilization of the seeds as feed ingredient for laying chickens seems 
to be very meager, hence the need to conduct more studies in order 
to bridge this information gap. It was in view of this that an 
experiment was conducted to investigate the laying performance 
and cost-benefits of ISA brown laying hens fed raw or processed 
tropical Senna obtusifolia seed meal based-diets.

Materials and methods

Study area
The research was conducted at the Poultry Unit of the 

Department of Animal Production Livestock Teaching and Research 
Farm, Adamawa State University, Mubi. Mubi is located between 

1 0latitudes 9°30  and 11  North of the equator and longitudes 13° and 
'13°45 East of the Greenwich meridian. The temperature regime in 

Mubi area is warm to hot throughout the year. However, there is 
usually a slight cold period between November and February. There 
is a gradual increase in temperature from January to April. The 
minimum and maximum temperatures of the area are 18.1°C and 
32.8°C. The mean annual rainfall ranges from 900 to 1050mm 
(Adebayo, 2004).

Experimental stock and their management
One hundred and eighty (180) ISA brown pullets were reared on 
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deep litter system. The birds were vaccinated with Gumboro 
vaccines first and second doses (2 and 4 weeks), lasota (3 weeks), 
fowl pox (7 weeks) and Komorov (6 and 16 weeks). The birds were 
dewormed at 15 and 20 weeks using piperazine drug. The laying 
hens were managed on the deep litter using standard routine layer 
management practices until they are 34 weeks old and were 

2thereafter transferred and adapted in battery cages (5 birds/0.95m ). 
Data collection commenced when the laying hens reached 36 weeks 
old. The experiment lasted for 16 weeks.

Experimental diets
Six (6) experimental layer diets were compounded to contain 

0% S. obtusifolia seed meal (T1) and 20% each of the raw, boiled, 
soaked, sprouted and fermented S. obtusifolia seed meals 
designated as T2, T3, T4, T5 and T6, respectively. Diet T1 served as 
the positive control while diet T2 was the negative control. The 
composition of the experimental diets is presented in Table 1.

*Metabolizable energy (ME) was calculated according to the formula of Pauzenga (1985): 
ME= 37 x % CP + 81 x % EE + 35.5 x % NFE; GNC = Groundnut cake; SOSM = S. obtusifolis seed meal; 
RSOSM = Raw S. obtusifolia seed meal; BSOSM = Boiled S. obtusifolia seed meal; 
SKSOSM = Soaked S. obtusifolia seed meal;
SPSOSM = Sprouted S. obtusifolia seed meal and FSOSM = Fermented S. obtusifolia seed meal.

Ingredients, 

%

Table 1. Ingredient composition and calculated analysis of the experimental layers mash

Level of inclusion of each of the raw or processed SOSM

T1

0% 

SOSM

T2

20%

RSOSM

T3

20% 

BSOSM

T4

20% 

SKSOSM

T5

20%

SPSOSM

T6

20%

FSOSM

Maize

Roasted soya bean

SOSM

Fishmeal

GNC

Maize offal

Salt

Bone meal

Limestone

Methionine

Lysine

Premix

45.00

16.00

0.00

2.10

8.00

18.00

0.35

3.00

7.00

0.20

0.10

0.25

45.00

7.00

20.00

2.10

8.00

7.00

0.35

3.00

7.00

0.20

0.10

0.25

45.00

7.00

20.00

2.10

8.00

7.00

0.35

3.00

7.00

0.20

0.10

0.25

45.00

7.00

20.00

2.10

8.00

7.00

0.35

3.00

7.00

0.20

0.10

0.25

45.00

7.00

20.00

2.10

8.00

7.00

0.35

3.00

7.00

0.20

0.10

0.25

45.00

7.00

20.00

2.10

8.00

7.00

0.35

3.00

7.00

0.20

0.10

0.25

Total 100.00 100.00 100.00 100.00 100.00 100.00

Calculated analysis 

Protein, %

Fibre, %

Methionine, %

Lysine, %

Calcium, %

Phosphorus, %

ME energy, MJ/kg

17.08

  4.35

  0.48

  0.84

  3.75

  0.89

11.26

17.13

  5.45

  0.67

  1.50

  3.76

  0.95

11.27

17.01

3.79

  0.55

  1.16

  3.77

  0.95

11.19

16.49

4.21

0.60

1.14

3.76

0.89

11.09

17.06

3.79

0.65

1.26

3.77

0.96

11.17

17.63

  4.07

  0.67

  1.32

  3.78

  0.95

10.94

Experimental design
One hundred and eighty (180) laying hens were assigned to the 

six (6) experimental diets in a group of thirty (30) hens each in battery 
cages in three replicates of 10 hens each in a completely 
randomized design (CRD).

Parameters measured
Feed intake: Feed was offered to each treatment group and the 

quantity leftover the next morning was measured before supplying 
another feed. The quantity consumed for each day was obtained by 
subtracting initial quantity of feed offered from left-over feed.

Feed conversion ratio (FCR): It was computed as:

FCR = Quantity of feed consumed (g)
                     Total egg weight (g)
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Hen-day egg production, hen house egg production and egg 
mass: These parameters were computed using the formula shown 
below:

Hen-day egg production (%) =  Total no of eggs laid x 100,
                                         Total no of live hens

Hen-housed egg production (%) = Total no of eggs laid          x 100
                                           No of hens at start of experiment

Egg mass (g) = Hen-day egg production x egg weight.

Statistical analysis
Data obtained were subjected to analysis of variance (ANOVA) 

of the completely randomized design using Statistix 8.0 (Statistix, 
2003). Least Significant Difference (LSD) was used to separate the 
treatment means where significant differences occurred. Significant 
difference was considered at 5% level of probability.

Results and discussion

Laying Performance 
The results of feed intake, laying performance, feed conversion 

ratio and mortality of laying hens fed raw or processed S. oblusifolia 
seed meal are presented in Table 2. The feed intake recorded in this 
study is higher than the values of 135-140g reported by Ganiyu 
(2005) for laying hens in the tropics. This might be attributed to feed 
that was wasted and not accounted for. Better feed utilization and 
laying performance were observed in the laying hens fed neutral diet 
(0% SOSM) followed by those laying hens fed 20% fermented S. 
obtusifolia seed meal based diet. The presence of anti-nutritional 
factors in the group of laying hens fed raw S. obtusifolia seed meal 
based diet might have led to the poor feed conversion ratio per egg 
mass, hen-day egg production and hen-house egg production. A 
similar observation was made by Gul et al. (2005) and Kaya et al. 
(2011) who fed raw vetch seed meal and 22% of raw Vicia sativa 
seed meal based diets to laying hens and observed poor feed 
conversion ratio per egg mass. Among the hens fed the processed 
S. obtusifolia seed meal based diets, those laying chickens fed 
fermented S. obtusifolia seed meal recorded better performance 
(feed conversion ratio per egg mass, hen-day egg production and 
hen-house egg production). This is an indication that fermentation 
was more effective in detoxifying the toxic components of the S. 
obtusifolia seeds. This finding is in agreement with the report of 
Engberg et al. (2009) who pointed out that fermentation was very 
effective in reducing the levels of anti-nutritional factors in diets. It 
was also reported that biologically active by-products present in 
fermented fed such as probiotic bacteria and lactic acid may exert 
beneficial effects on poultry through the modification of the gastro-
intestinal environment in a favourable manner (Wang et al., 2012). 
These might have been the reasons for better feed utilization and 
superior laying performance recorded in the group of laying hens fed 
fermented S. obtusifolia seed meal based-diet.

Egg weight and egg mass of the laying hens fed the 
experimental diets were significantly (p<0.05) influenced by the 
different experimental diets. The laying chickens fed the raw seed 
meal based diet showed the least egg weight compared to other 
treatment groups which recorded similar egg weights and egg mass. 

This may be attributed to the fact that anti-nutritional factors such as 
tannins and phytates present in the raw S. obtusifolia seed meal can 
form insoluble complex with protein consequently preventing the 
digestion and assimilation of nutrients hence reducing the protein 
required for egg production (Akanji and Ologhobo, 2007). Generally, 
the egg weights and egg mass from the hens fed the processed seed 
meal are very close to those fed the positive control diet (T1, 0% 
SOSM) which is an indication that the processing methods used 
have effectively reduced the level of the anti-nutritional factors and 
improved egg weight and egg mass. Similar findings were 
established by Laudadio and Tufarelli (2012) and Ragab et al. (2012) 
who fed chickens with processed Pisum sativum and Lablab 
purpureus seed meals. The egg weights obtained in this study were 
within the standard weight (53-63g) reported by European Council 
Directive (2006).

Hen-day egg production was significantly (p<0.05) affected by 
the dietary treatments. Better performance was recorded in laying 
hens fed 0% SOSM and 20% fermented S. obtusifolia seed meal. 
The poor performance observed in the chickens fed 20% of the 
RSOSM may be attributed to the adverse effects of anti-nutritional 
factors present in the RSOSM. Fasuyi et al. (2007), observed that 
inclusion of processed pea seed meal in the diets of laying chickens 
resulted in an increased blood flow to the ovaries thereby leading to 
more ovarian follicular formation which ultimately increased egg 
production. This observation is in line with the outcome of this study 
suggesting that processing used had reduced the toxic components 
in S. obtusifolia seeds which positively affected the physiology of the 
laying chickens. The results of hen-day egg production (HDEP) 
obtained in this study are within the range (52.42-69.28%) reported 
by Sola et al. (2011) for laying chickens fed 20% Adansonia digitata 
seed meal but lower than the range (78.10-79.10%) established by 
Laudadio and Tufarelli (2012) for laying chickens fed processed pea 
seed meal. The HDEP of 64.05% recorded in the group of laying 
hens fed 20% fermented S. obtusifolia seed meal based diet is 
however lower than the 87% HDEP recommended by Ganiyu 
(2005). This was attributed to possible effect of residual anti-
nutritional factors and lack of some feed additives such as enzymes 
and probiotics in the diets which may enhance nutrient utilization and 
improve egg production.

The results of hen-house egg production followed a similar 
trend as that of hen-day egg production. The low mortality rate 
recorded during the experimental period is an indication that laying 
hens can tolerate up to 20% of raw or processed S. obtusifolia seed 
meal in their diets.

Cost-benefits of feeding layers with processed Senna 
obtusifolia seed meal

The cost-benefits of feeding laying hens with processed S. 
obtusifolia seed meal is presented in Table 3. The result indicated 
that feed cost per kilogram of the diets was high in the control diet 
(0% SOSM), an indication that inclusion of S. obtusifolia seed meal 
can reduce the cost of feed. Similar observation was made by Kwari 
et al. (2009) and Ragab et al. (2012) who fed laying hens with 
processed sorrel and Lablab purpureus seed meal. However, feed 
cost per kilogram of the eggs was observed to be high in the group of 
the hens fed the raw S. obtusifolia seed meal based diets. This is an 
indication of the adverse effect of anti-nutritional factors on 
economic benefits of egg production. 
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Conclusion

The findings of this study revealed that processing Senna 
obtusifolia (boiled, soaked, sprouted and fermented) before 
incorporation in the diets of laying hens has beneficial effects in 
improving the laying performance of ISA brown laying hens. The 
results further revealed that the group of laying hens fed the 
fermented S. obtusifolia seed meal based diets showed better laying 
and economic performance compared to the layers fed other 
processed S. obtusifolia seed meal based diets. Even though the 
control or standard diet gave the best result, the group of layers fed 
the fermented S. obtusifolia seed meal base-diet indicated laying 

performance and economic benefits that are very close to the group 
of the layers fed the control diet (standard diet). Fermented S. 
obtusifolia seed meal therefore had the weakest negative effects on 
egg laying performance and more economic benefits compared to 
the other processed S. obtusifolia seed meals.
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Table 2. Laying performance of ISA brown hens fed raw or processed Senna obtusifolia seed meal based diets

a, b, c = Means in the same row with different superscripts are significantly different (p<0.05); * = Significant at 5% level 
of probability; SEM = Standard error of the means; FCR = Feed conversion ratio; HDEP = Hen-day egg production;
HHEP = Hen-house egg production; RSOSM = Raw S. obtusifolia seed meal; BSOSM = Boiled S. obtusifolia 
seed meal; SKSOSM = Soaked S. obtusifolia seed meal; SPSOSM = Sprouted S. obtusifolia seed meal;
FSOSM = Fermented S. obtusifolia seed meal.

T1

0% 

SOSM

T2

20%

RSOSM

T3

20% 

BSOSM

T4

20% 

SKSOSM

T5

20%

SPSOSM

T6

20%

FSOSM

Level of inclusion of each of the raw or processed S. obtusifolia seed mealParameters

Daily feed intake,

 g/bird

Total feed intake, g

FCR/egg mass

HDEP, %

HHEP, %

Egg weight, g

Egg mass, g

Mortality, number

a187.5±9.22

a21001.1±10.2
c2.98±0.71
a69.9±13.9
a67.9±5.09
a59.96±8.95
a3489.4±12.7

1.00a

b    180.2

b20180.2±17.1
a       5.44±1.87
c    52.42±6.33
c    51.16±7.91
c    53.08±10.24

 c2782.5±16.9

      1.00

b    180.17

b20179.0±11.2
b        4.28±1.44
b     60.05±9.46
b    60.02±6.78
b    58.88±6.04
b3535.7±25.2

     0.00

 b   180.0±14.0

b20160.0±17.4
b        4.32±1.04
b      59.83±6.93
b      59.61±7.91
b     58.96±10.31
b3533.8±19.9

      0.00

b183.3±5.02

b20533.0±12.4
a         4.27±0.93
b       60.4±8.65
b     57.59±15.43
b       58.26±4.32
d 3518.3±16.2

          2.00

a188.9±18.1

a21159.0±19.3
c        3.78±1.07
b    64.05±11.73
b    62.75±15.91
b      58.45±4.75

ab3743.7±19.7

         1.00

      SEM

11.26

29.31

  0.15

  8.98

  1.67

  1.28

13.71

-

Table 3. Cost-benefit of feeding laying hens with processed Senna oblusifolia seed meal based diets

a, b, c, d = Means in the same row with different superscripts are significantly different (P<0.05);
* = Significant at 5% level of probability; Values in parenthesis are in Dollars ($); 1 Naira is equivalent to 360 USD;
SEM = Standard error of the means; FCR = Feed conversion ratio; HDEP = Hen day egg production; TF = Total feed cost; 
RSOSM = Raw S. obtusifolia Seed meal; BSOSM = Boiled S. obtusifolia Seed meal; SkSOSM = Soaked S. obtusifolia Seed meal; 
SPSOSM = Sprouted S. obtusifolia Seed meal; FSOSM = Fermented S. obtusifolia Seed meal.

T1

0% 

SOSM

T2

20%

RSOSM

T3

20% 

BSOSM

T4

20% 

SKSOSM

T5

20%

SPSOSM

T6

20%

FSOSM

Level of inclusion of each of the raw or processed S. obtusifolia seed mealParameters

Total feed intake, kg

Egg weight, g

FCR/egg mass

HDEP, %

Feed cost, N/kg

TF cost, N

Feed cost/kg egg, N

a21.00±4.77
a59.96±10.02
d2.98±0.78
a69.28±9.23

 70.84 (0.19)

  1487.64 (4.13)

210.03 (0.58)

b20.18±7.18
c53.08±4.90
a5.44±1.66
d52.42±2.33

58.36 (0.56)
 1177.70 (3.27)

  317.47 (0.88)

b20.17±9.22
b58.88±8.01
b4.28±0.52
c60.05±15.88

60.31 (0.17)

1216.45 (3.38)

258.13 (0.72)

b20.16±4.02
b58.96±5.11
b4.32±1.19
c59.83±7.91

60.11 (0.17)

1211.82 (3.37)

259.67 (0.72)

 b20.53±10.82
b58.26±3.87
b4.28±0.95
c60.39±10.20

59.52 (0.16)

1221.95 (3.39)

254.67 (0.71)

a21.16±6.90
b58.45±7.12
c3.78±2.07
b64.05±6.85

63.16 (0.17)

61355.30 (3.7)

238.75 (0.66)

      SEM

0.029
*1.28
*0.15
*8.98

-

-

-



301

References

Adebayo AA, 2004. Mubi region a geographical synthesis paraclete 
publishers, Yola, Nigeria p.133.
Akanji AM and Ologhobo AD, 2007. Effect of some raw tropical 
legume seeds on egg quality and laying performance of exotic hens. 
American-Eurasian Journal of Agriculture and Environmental 
Sciences, 2, 648-654.
Augustine C, 2016. Evaluation of sickle pod (Senna obtusifolia) 
seed meal as source of protein for domestic chickens. Thesis for 
PhD, Department of Animal Science, University of Maiduguri, Borno 
State, Nigeria.
Augustine C, Kwari ID, Igwebuike JU, Adamu SB, Doma UD and 
Medugu CI, 2017. Performance of growing pullets fed processed 

thsickle pod (Senna obtusifolia) seed meal. In: Proceedings of the 6  
Animal Science Association of Nigeria and Nigerian Institute of 

thAnimal Science Joint Annual Meeting, September 10-14 , 2017, 
Abuja, Nigeria, pp. 522-526.
Engberg RM, Hammersoj M, Johnson NF, Abousekken MS, 
Steenfeldt S and Jensen BB, 2009. Fermented feed for laying 
hens: Effects on egg production, egg quality plumage condition 
composition and activity of the intestinal microflora. British Poultry 
Science, 50(2): 228-239.
European Council Directive, 2006. Certain marketing standards 
for egg grade EC 2295/2003, Brussel, Belgium.
FAO, 1994. The state of food and Agricultural series No 27. FAQ/UN, 
Rome. http.//www. FA0. org/docrep/t4450e/T445E00.htm.
Fasuyi AO, Dairo FSA and Olujimi OT, 2007. Protein 
supplementary quality of vegetable leaf meal (Amaranthus 
cruentus) in the diets of laying hens: egg quality performance, egg 
quality and haematological implication. Journal of Food Agriculture 
and Environment, 5, 294 -300.
Ganiyu O, 2005. Poultry Care. A complete guide to chicken 
production. Ganob and Associate Limited Ibadan, Nigeria, p. 96.
Gui M, Yoruk MA, Hayirii A, Turgut L and Karaoglu M, 2005. 
Effects of additives on laying performance and egg quality of hens 
fed high level of common vetch seed (Vicia sativum) during peak 
period. Journal of Applied Poultry Research, 14, 217 - 225.
Ijaiya AT, Egena SSA and Omohain D, 2012. Egg production of 
Japanese quails (Coturnix coturnix japonica) fed dietary levels of 

thfermented cassava (Manihot spp.) peal meal. In: Proceeding of 17  
Annual Conference of Animal Science Association of Nigeria 
(ASAN) Abuja, Nigeria, pp. 377-380.
Ingweye JN, Kalio GA, Ubua JA and Umoren EP, 2010. Nutritional 
evaluation of wild sickle pod (Senna obtusifolia) seeds from 
Obanliku, South - Eastern, Nigeria. American Journal of Food 
Technology, 5, 1-12.
Kaya H, Ceiebi S, Macit M and Geyikoigu F, 2011. The effects of 
raw and physically processed common Vetch seed (Vicia sativa) on 
laying performance, egg quality, metabolic parameters and liver 
histopathology of laying hens. Asian-Australasian Journal of Animal 
Science, 24, 10, 1425-1434.
Kwari ID, 2009. Evaluation of sorrel (Hibiscus saddariffa) seed meal 
as an alternative protein source in the diet of domestic chickens. 
Thesis for PhD, Department of Animal Science, University of 
Maiduguri, Maiduguri, Borno State, Nigeria.
Laudadio V and Tufarelli V, 2012. Effect of treated field pea (Pisum 
sativum L. cv spirale) as substitute for soya beans extracted meal in 
wheat middlings-based diet on egg production and quality of early 
laying brown hens. Arch. Geflugelk, 76, 1, 1 - 5.
Pauzenga U, 1985. Feeding parent stock. Zootecnia International, 
22- 25.
Ragab HI, Abdel ati KA, Kijora C and Ibrahim S, 2012. Effect of 
different levels of the processed Lablab purpureus seeds on laying 
performance, egg quality and serum parameters. International 
Journal of Poultry Science, 11, 131-137.
Sola- Ojo FE, Bolus SA and Usman TO, 2011. Performance 
evaluation of layers fed baobab (Adansonia digitata) seed-meal 
based diets. Journal of Applied Agricultural Research, 3, 113-122.
Statistix, 2003. Statistix for windows manual. Analytical Software. 
Version 8.0.
Tuleun CD, Carew SN and Ajiji I, 2008. Feeding value of velvet 
bean (Mucuna utilis) for laying hens. Livestock Research for Rural 
Development, 20, 81, http./www. Irrd2Ol 5/tule2008l. htm retrieved 7 
August, 2013.
Wang LC, Weng C, Jiang ZY and Zhou YM, 2012. Evaluation of 
partial replacement of high- protein feedstuffs with fermented 
soybean meal in broiler diets. Journal of Applied Poultry Research, 
21, 849-855.



Genetics and Breeding

Knezha 461 - A new maize hybrid from the middle early group	 	
N. Petrovska, V. Valkova

Evaluation of powdery mildew resistance in various melon (Cucumis melo L.) genotypes
Zh. Ivanova, K. Vasileva, N. Velkov, S. Grozeva

Study on the continuity of farmer`s breeding activity with Patch Faced Maritza sheep breed
P. Zhelyazkova, V. Petrova, D. Dimov 

Genetic diversity at four Nigerian sheep breeds assessed by variation of albumin and carbonic 
anhydrase in cellulose acetate electrophoretic systems
O.H. Osaiyuwu, M.O. Akinyemi, A.E. Salako, O.K. Awobajo 

Nutrition and Physiology

Laying performance and cost-benefits of feeding brown laying hens with raw or processed tropical 
sickle pod (Senna obtusifolia) seed meal based-diets 
C. Augustine, I.D. Kwari, J.U. Igwebuikwe, S.B. Adamu, C.I. Medugu, D.I. Mojaba

Effect of diets with raw garlic flour on growth performance and blood parameters in rabbits 
M.U. Onyekwere, P.C. Jiwuba, U.N. Egu

Production Systems

Grain yield response of some agronomy practices on contemporary common winter wheat cultivars 
(Triticum aestivum L.)
M. Nankova, A. Atanasov

Productivity and yield stability at late treatment of durum wheat (Triticum durum Desf.) with 
antibroadleaved herbicides 

-nd
II. Influence at treatment during 2  stem node stage
Gr. Delchev, M. Delcheva

Effect of conservation agriculture on grain yield and income of maize under maize based cropping 
system in far western Nepal 
H.K. Prasai, Sh.K. Sah, A.K. Gautam, A.P.Regmi

Influence of foliar feeding of common wheat varieties on the nutritional value of the grain
A. Stoyanova, G. Ganchev, V. Kuneva

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 4, 2018

275

279

308

297

285

290

302

315

320

333



Effects of nitrogen doses on growth and some nutrient element uptake of sunflower (Helianthus 
Annuus L.) hybrids

 
G. Ören, H. Çelik 

Effectiveness of Oxalis bee and Ecostop for prophylaxis and control of varroosis in honey bees 
(Apis mellifera L.)
I. Zhelyazkova, S. Lazarov

Agriculture and Environment

Effect of wheat straw and cellulose degrading fungi of genus Trichoderma on soil respiration and 
cellulase, betaglucosidase and soil carbon content
D. Draganova, I. Valcheva, Y. Kuzmanova, M. Naydenov

Antioxidant properties and phytochemicals of three brown macro algae from the Dardanelles
(Çanakkale) Strait 
A.K. Ilknur, G. Turker

Product Quality and Safety

Proximate composition, lipid quality and heavy metals content in the muscle of two carp species
A. Merdzhanova, V. Panayotova, D.A. Dobreva, K. Peycheva

Quantity and quality of wool yolk in Caucasian Merino rams
D. Pamukova, G. Staykova, N. Stancheva

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 4, 2018

338

344

349

354

358

370



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 
author is indicated 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. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
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. Illustrations 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 translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
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 
f o r  A n i m a l  S c i e n c e  a n d  H e a l t h , 
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-

thmance 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”.
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