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Nutrition and Physiology

Chemical composition and nutritive value of fungal treated acha straw

A. Akinfemi *

Faculty of Agriculture, Department of Animal Science, Nasarawa State University, Shabu-Lafia campus, PMB 135, Lafia, Nasarawa State, Nigeria.

Abstract. Studies were conducted for 21 days in a solid state fermentation to investigate the impact of fungal treatment on the chemical composition, mineral 
content and in vitro digestibility of acha straw treated with three species of fungi: (Pleurotus ostreatus, POA; Pleurotus tuber-reguim,PTA and Pleurotus 
pulmonarius, PPA). The result obtained showed an increase in the crude protein (CP) from 6.28% for the control (untreated acha straw) to 7.69% for the 
Pleurotus ostreatus treated acha straw (POA), 7.94% for the Pleurotus tuber-regium treated (PTA) and 8.03% for the Pleurotus pulmonarius treated (PPA) 
acha straw. Contrarily, the crude fibre (CF) decreased significantly (P<0.05) from 35.84% for the control to 30.78% for POA, to 33.28% for PTA and 31.16% for 
PPA. Similar significant (P<0.05) decrease was also obtained for the cellulose contents of all the fungal treated. The CF fractions (NDF, ADF and ADL) also 

-1 -1decreased significantly. The fastest rate (c) of gas production was obtained in POA (0.0334h ) with the slowest rates in PPA (0.0298h ) and the control 
-1(0.0255h ). Gas volumes at 24h and 72h were highest in PPA while the highest gas volume at 48h was recorded in PTA. The fermentation of the insoluble, but 

degradable fraction (b) range from 34 ml (control) to 58 ml (PTA). The estimated organic matter digestibility also increased from 48.34% in the control to 53.71% 
in Pleurotus pulmonarius samples. The highest values in short chain fatty acid (SCFA) and metabolizable energy (ME) were also estimated for PPA. The result 
obtained in this study showed decreases of CF and improvement in the CP, and in vitro digestibility after fungal treatment suggesting the possibility of recycling 
acha straw into value added ruminant feed.

Keywords: solid state fermentation, in vitro digestibility, fungi, acha straw

Abbreviations: PTA – Pleurotus tuber-reguim, PPA – Pleurotus pulmonarius, POA – Pleurotus ostreatus treated acha straw, NDF – neutral detergent 
fiber, ADF –  acid detergent fiber, ADL – acid detergent lignin, b-fermentation of the insoluble, but degradable fraction, SCFA – short chain fatty acid, ME – 
metabolizable energy, CF –  crude fiber, CP – crude protein, OMD – Organic matter digestibility
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contents, more so the residues are burnt adding to the problems of Introduction
ozone layer and also causing air pollution. Crop residues are in 
abundance in Northern Nigeria. Among the common one is acha Ruminant livestock especially small ruminant (sheep and goat) 
straw. Farmers leaving in this part of the country often leave acha play an important role in the economy of the people living in the 
straws on the field to rot and sometimes, burn them after clearing the northern part of Nigeria. They are important source of income 
farms. In response to the shortage of ruminant in Nigeria, there is through the sales of products that originate from them, such as milk, 
therefore the need to think of alternative feed resources such as meat, hide and skin, and can be rightly regarded as source of wealth 
fungal treated wastes. Acha is likely to serve as that alternative. because it can be sold to obtain cash in difficult time. Furthermore, 
Fungal treated acha will help to recycle the waste into rich livestock large numbers of small ruminant, especially goats are transported to 
feed. The possibility of improving these residues for livestock various markets from north central to southern part of Nigeria for 
feeding has been explored and three major treatments have also sale. Report (Payne and Wilson, 1999) indicated that live animals 
been advocated, namely: physical, chemical and biological serves as a store of wealth that can be called upon during difficult 
treatments. Literature abounds on physical and chemical treatments times or when there is a need for large sums of cash for school fees, 
with paucity of information on biological. Fungal treatment will serve funeral or wedding expenses. They also play an important role in 
as an alternative to all the already existing methods of treatment. social systems, for example cattle, sheep and goats are used for 
The advent of biotechnology, with its inexpensive mode of sacrifices, feasts or in fulfillments of other societal obligations 
application, has been used as a tool for the effective conversion of (Lehohla, 1990) of the people of Nigeria. Considering the dietary 
these wastes into useful products (Iyayi and Aderolu, 2004). Fungi, food requirement, small ruminant plays a very important role also, 
apart from increasing the protein contents of lignocelluloses can also they supply meat and milk that are high in nutrient, apart from that 
reduce the fiber content, an effect traceable to the extracellular goat's head is used in preparing a social delicacy in Nigeria called 
enzymes produced by white-rot fungi. Akinfemi et al., (2010a) “pepper soup”.
reported a decrease in the crude fiber content of fungal treated In the cropping seasons (raining season) small ruminants rely 
sorghum stover.solely on consumption of crop residues, by-products, natural 

The objective of this study was to investigate the fungal pastures and forages for nutrient. But the prohibitive cost of 
treatment of acha straw and the resulting impact on the proximate concentrate diets in this part of the country necessitates the search 
composition, mineral content and in vitro digestibility.for readily available nutritive feedstuffs. The problem with the crop 

residues is its high fiber and lignin, and low vitamins and mineral 
* e-mail: akinfemiabayomi2003@yahoo.com
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was carried out (Menke and Steingass, 1988) in 120ml calibrated Material and methods
0syringes in three batches at 39 C. To 200mg sample in the syringe 

was added 30ml inoculums containing cheese cloth strained rumen Preparation of experimental samples
liquor and buffer (9.8g NaHCO  + 2.77g Na HPO  + 0.57gKCL + Dried samples of acha straw were collected from the Teaching 3 2 4

0.47gNaCl + 0.12gMgSO .7H O + 0.16gCaCl . 2H O in a ratio (1:4 and Research Farm, Nasarawa State University, Shabu-Lafia, 4 2 2 2
0 v/v) under continuous flushing with CO . The gas production was Nigeria. The materials were milled and oven-treated at 65 C to 2

constant weight for dry matter determination. measured at 3, 6, 9, 12, 15, 18, 21, and 24 hrs. After 24hr of 
incubation, 4ml of NaOH (10M) was introduced to estimate the 

The fungus amount of methane produced (Fievez et al., 2005). The average 
The sporophores of Pleurotus tuber-ragium (PTA), Pleurotus volume of gas produced from the blanks was deducted from the total 

pulmonarius (PPA) and Pleurotus ostreatus (POA) growing in the volume of gas produced. Fermentation characteristics were 
ctwild were collected from University of Ibadan botanical garden. estimated using the equation Y = a+b (1– e ) (Orskov and McDonald, 

These were tissue cultured to obtain fungal mycelia (Jonathan and 1979), where Y = volume of gas produced at time't', a = intercept (gas 
Fasidi, 2001). The pure culture obtained was maintained on plate of produced from the soluble fraction), b = gas production rate constant 
potato dextrose agar (PDA). for the insoluble fraction, (a + b) = final gas produced, c = gas 

production rate constant for the insoluble fraction (b), t = incubation 
Degradation of acha straw by P. tuber-regium, P. pulmonariu time. Metabolizable energy (ME, MJ/Kg DM) and organic matter 

and P. ostreatus digestibility (OMD %) were estimated (Menke and Steingass, 1988) 
Preparation of substrate and short chain fatty acids (SCFA) was calculated (Getachew et al., 
The jam bottles used for this study were thoroughly washed, 1999).

0 *dried for 10min. at 100 C. 25.00g of the dried milled substrates were ME MJ/kg DM = 2.20 + 0.136 *Gv + 0.057* CP + 0.0029 CF
weighed separately into a jam bottle and 70ml distilled water were OMD = 14.88 + 0.88Gv + 0.45CP;

*added. The bottle was immediately covered with aluminum foil and SCFA = 0.0239 Gv – 0.0601;
0sterilized in the autoclave at 121 C for 15 min. Each treatment was in Where Gv, CP, CF and XA are net gas production (ml/200mg 

triplicates. DM), crude protein, crude fiber and ash of the incubated sample 
Inoculation respectively.
Each bottle was inoculated at the center of the substrate with 2,  

10.00mm mycelia disc and covered immediately (Adenipekun and Statistical analysis
Fasidi, 2005). They were kept in the dark cupboard in the laboratory Data obtained were subjected to analysis of variance (ANOVA) 

0at 30 C and 100% relative humidity (RH). At day 21 day of and where significant difference occurred means were separated by 
inoculation, the experimental bottles were autoclaved to terminate Duncan (1955) using Statistical Analysis System (SAS) package.
the mycelia growth. Samples of biodegradation were oven dried to 
constant weight for chemical analysis and in vitro digestibility.

Results and discussion
In vitro gas production
Rumen fluid was obtained from, three West African Dwarf Chemical composition of fungal treated acha straw/stover: The 

female goats through suction tube via the esophagus before chemical composition of fungal treated acha is presented in Table 1. 
morning feed. The animals were fed with 40% concentrate (40% Wide variation was observed in the chemical composition of the 
corn, 10% wheat offal, 10% palm kernel cake, 20% groundnut cake, fungal treated acha straw. The crude protein content ranged from 
5% soybean meal, 10% brewers grain, 1% common salt, 3.75% 6.28% for the untreated straw to 8.03% for the Pleurotus 
oyster shell and 0.25% fishmeal) and 60% Guinea grass. Incubation pulmonarius treated straw (PPA). The increase obtained for CP in 

Table 1. Chemical composition (g/100g DM) of treated and untreated acha straw

ControlParameters PPA POA SEMPTA

CP

CF

EE

ASH

DM

NFE

NDF

ADF

ADL

Cellulose

Hemicellulose

d6.28
a35.34
d2.02
d5.96
a90.11
c49.90
a68.15
a54.26
a13.78
a40.48
c13.89

c7.69
d30.78
a2.74
a8.79
b84.28
b50.00
d64.50
b52.06
c12.33
b39.73
d12.44

0.003

0.003

0.003

0.003

0.01

0.007

0.017

0.003

0.003

0.003

0.003

b7.94
b33.28
c2.13
b8.61
b84.16
d48.04
b66.29
c51.38
b12.65
c38.73
a14.93

a8.03
c31.16
b2.17
c8.37
b84.09
a50.27
c65.18
d51.09
c12.34
c38.75
b14.09

a,b,c,d - means on the same row with different superscripts are significantly varied (P < 0.05)



Table 2. Gas volume and in vitro gas production characteristics of acha straw

ControlParameters PPA POA SEMPTA

-1c (h )

b (mL)

Gv 24

Gv 48

Gv 72

d0.0255
c24
d34
c42
d54

a0.0334
b28
c37
b50
c56

0.001

0.33

0.33

0.33

0.33

b0.0298
b28
b39
a58
b60

d0.0141
a31
a41
b51
a62

a-d, means on the same row with different superscripts are significant (P<0.05).

Table 3. Estimated organic matter digestibility (OMD %), short chain fatty acid mol, metabolizable energy (ME) (MJ/kg DM)
of fungal treated and untreated acha straw.

ControlParameters PPA POA SEMPTA

ME (MJ/kg DM)

SCFA (µM)

OMD (%)

b7.29
c1.41
c48.34

b7.29
b1.49
c48.34

0.003

0.003

0.003

a8.05
d0.87
b52.77

a8.05
a1.53
a53.71

a,b,c,d - means on the same row with different superscripts are significant (P<0.05).
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the treated straw agrees with the findings of Farkas (1979), good parameter from which you predict digestibility, fermentation 
Jackqueline and Viser (1996) who stated that the extracellular end product and microbial protein synthesis of the substrate by 
enzymes secreted by the fungus contain amorphous homo and rumen microbes in the in vitro system. Therefore, the high gas 
hetero polysaccharides which is often in association with protein volume obtained in the treated substrate implies that the fungal 
(fungal protein). The increment obtained in CP comparable to the CP treated acha was more digestible than the untreated straw and this 
contents of most tropical cereal crops. This is also consistent with further suggest that feed intake and growth rate is likely to be 
the findings of Akinfemi (2009) who observed an increase in the CP enhanced. Gas volume was reported to have a close relationship 
contents of maize husk when treated with white-rot fungi. On the with feed intake (Blummel and Becker, 1997) and growth rate 
contrary, the crude fibre decreased consistently in all the fungal (Blummel and Orskov, 1993).
treated substrates. This decrease could be due to the ability of the The gas volume at asymptote (b) described the fermentation of 
fungi to secrete hydrolyzing and oxidizing enzymes, which could the insoluble but degradable fraction. The fermentation of the 
convert the recalcitrant compounds in the waste into utilizable insoluble but degradable fraction (b) of the fungal treated acha straw 
compounds (Kadiri, 1999; Albores et al., 2006)). This observation is differed. The fermentation of the insoluble but degradable fraction 
consistent with the findings elsewhere (Akinfemi, 2010b; Akinfemi, (ml) of the control, PPA, PTA and POA were 24, 31, 28 and 28, 
2010c; Jonathan, 2002). Similar decreases were obtained in the respectively. It can be seen that gas production at asymptote of the 
values of neutral detergent fibre (NDF), acid detergent lignin (ADL) fungal treated acha straw was high compared to the untreated straw, 
and acid detergent fibre (ADF). This could be indicative of the possibly a reflection of the reduced lignin and fibre contents. The 
degradation of the cell wall components of the substrates produced high fermentation of the insoluble fraction (b) could possibly be 
by the extracellular enzymes of the fungi used (Albores et al., 2006). influenced by the carbohydrate fractions readily available to the 
Previous authors concluded that lignification of structural microbial population (Chumpawadee et al., 2007). Deaville and 
polysaccharides not only inhibited ruminal microbial digestion of Givens (2001) have also reported that kinetics of gas production 
polysaccharides by forming 3-D matrix, but also that the presence of could be affected by carbohydrate fraction. The fast rates of gas 
highly lignified tissues formed a physical barrier preventing the production (c) were observed in POA and PTA while the rates 
accessibility of the otherwise highly digestible tissues to the action of observed in PPA and the control were not significantly different. The 
hydrolytic enzyme of the rumen microorganisms (Karunanada et al., availability of carbohydrate fractions readily available to the 
1995), and have shown that increased digestibility was associated microbial population (Chumpawadee et al., 2007) has been cited as 
with the degradation of structural carbohydrates (Kukherjee and the reason for fast rates of gas production. But for PPA, it is not so, 
Nandi, 2004). and this may be probably due to specie differences or, physiological 

Gas volume and gas production characteristics: cumulative gas behavior of the fungi or type of substrate. This and other reasons 
volume at 24h, 48h and 72h after incubation and gas production may explain the slower rate in PPA.
characteristics are shown in Table 2. The results indicated that Estimated Organic matter digestibility (OMD), short chain fatty 
cumulative gas volumes at 24, 48 and 72h after incubation were acid (SCFA) and metabolizable energy: The results obtained for the 
significantly different (P<0.05). The gas volumes (24 and 72h) estimated OMD, SCFA and ME is presented in Table 3. The 
ranked from the highest to the lowest was: PPA, PTA, POA and estimated OMD ranged from 48.34% in the control to 53.71% in 
control. PPA. Higher values were obtained for all the estimated parameters 

Menke et al., (1979) suggested that gas volume at 24h after in the treated straw except for ME in the control which was not 
incubation is indirect relationship with metabolizable energy in significantly different from POA. The high value of estimated OMD in 
feedstuffs.  Sommart et al., (2000) confirmed that gas volume is a the treated could be due to the improvement in the contents of CP, 
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CF and Lignin and this implies that the microbe in the rumen and nutritive value of millet stover using biological treatment. Libyan 
animal have high nutrient uptake. On the other hand, lower OMD Agriculture Research Centre Journal International, 1, 3, 195-201.
value in the control could be traced to its high CF content since high Albores S, Pianzzola  MJ, Soubes M and Cerderias MP, 2006. 
NDF and NDL content in feedstuffs results in lower fiber degradation  Biodegradation of agroindustrial wastes by Pleurotus spp for its use 
(Van Soest, 1988). as ruminant feed. Electronic Journal of Biotechnology, 9, 3, 1-5.

In general, tropical forages and concentrates feedstuffs have a Blummel M and Becker K, 1997. The degradability characteristics 
large proportion of lignified cell walls with low fermentation rates and of fifty-four roughages and roughage neutral detergent fibers as 
digestibility, leading to low digestibility rates and limited intake described by in vitro gas production and their relationship to 
(Ibrahim et al., 1995; Hindrichsen et al., 2001). This information is voluntary feed intake. British Journal of Nutrition, 77, 757-768.
also applicable to tropical crop residues. The SCFA (µM) predicted Blummel M and Orskov ER, 1993. Comparison of in vitro gas 
from gas production were 0.87, 1.41, 1.49, and 1.53 for PTA, production and nylon bag degradability of roughages in predicting 
Control, POA and PPA, respectively. It can be stated from the result feed intake in cattle. Animal Feed Science and Technology, 40, 109-
obtained in this study for SCFA, that gas production of fungal treated 119.
crop residue incubated in vitro in buffered rumen fluid is closely Chumpawadee S, Chantiratikul A and Chantiratikul P, 2007. 
related to the production of SCFA. Since SCFA is an indicator of Chemical compositions and nutritional evaluation of energy feeds 
energy availability to the animal, the high values recorded for the for ruminant using in vitro gas production technique. Pakistan 
treated straw therefore suggests, a potential of more energy Journal of Nutrition, 6, 6, 607-612.
available to the animal. Estimated ME of fungal treated acha straw Deaville ER and Givens DI, 2001. Use of the automated gas 
was founded to be similar with those reported (Akinfemi et al., production technique to determine the fermentation kinetics of 
2010c). Menke and Steingass (1988) reported a strong correlation carbohydrate fraction in maize silage. Animal Feed Science and 
between ME values measured in vivo and predicted from 24h in vitro Technology, 93, 205-215.
gas production method has also been widely used to evaluate the Farkas  (1979). Biosynthesis of cell wall fungi. Clinical Microbiology 
energy value of several classes of feed (Getachew et al., 1998; Reviews, 43, 2, 117 – 130.
Getachew et al., 2002). Estimation of ME by in vitro gas production is Getachew G, Crovetto GM, Fondivila M, Krishnamoorthy Singh 
desirable especially in the developing countries such as Nigeria B, Spaghero M, Steingass H., Robinson PH. and Kailas MM, 
where fund for in vivo studies is limiting. This is because in vitro 2002. Laboratory variation of 24h in vitro gas production and 
method of feed evaluation will reduce cost, labour and time. estimated metabolisable energy values of ruminant feeds. Animal 

Feed Science and Technology, 102, 169-180.
Getachew GM, Blummel M, Makko HPS and Becker K, 1998. In 
vitro gas measuring techniques for assessment of nutritional qulity of Conclusion
feeds: A review. Animal Feed Science and Technology, 72, 261-281.
Hindrichsen IK, Osuji PO, Odenyo AA, Madsen J and Hvelplund From the results obtained in this study, that fungal treatment of 
T, 2001. Effect of supplementation with four multi purpose trees and acha straw resulted in improved crude protein, crude fibre contents 
Lablab purpureus on rumen microbial population, rumen and increased digestibility, implying that fungal treated acha straw, 
fermentation, digested kinetics and microbial protein supply of can be included with other feedstuffs in the diet of small ruminants. 
sheep and maize stover ad libitum. TSAP Proceeding, 28.Evaluation of the nutritive value of feedstuffs using in vitro gas 
Ibrahim MNM., Tamminga S and Zemmnelink G 1995. production technique is achievable in north central Nigeria. Fungal 
Degradation of tropical roughages and concentrate feds in the treatment of acha straw can be recycled into useful ruminant feeds.
rumen. Animal Feed Science and Technology, 54, 81-92.
Jackqueline EW, Broerse and Visser B, 1996. Assessing the 
potential. In: Biotechnology: Building on farmer's knowledge (ed. 

References Joske Bunders, Biertus Haverkort and Wim Hiemstra), Macmillan 
Education Ltd. London, Basingstoke.
Jonathan SG, 2002. Vegetative growth requirements and anti-Adenipekun CO and Fasidi IO, 2005. Degradation of selected 
microbial activities of some higher fungi in Nigeria. Ph. D. Thesis. agricultural wastes by Pleurotus tuber-regium and Lentinus 
University of Ibadan, Nigeria, 268pp.subnudus-Nigerian edible mushrooms. Advances in Food Science, 
Kadiri M, 1999. Changes in intracellular and extracellular enzymes 27, 2, 61-64
activities of Leutinus submidus during spinophore development. Akinfemi A, 2010a. Nutritive value and in vitro gas production of 
Bioscience Research Communications, 11, 2, 127-130.fungal treated maize cobs. African Journal of Food, Agriculture, 
Krunananda K, Varga GA, Akin DE, Rigsby LL and Royse DJ, Nutrition and Development, 10, 8, 2943-2955
1995. Botanical fractions of rice straw colonized by white rot fungi: Akinfemi A, 2010b. Nutritional evaluation of mellon husk incubated 
changes in chemical composition and structure. Animal feed with the fungi Pleurotus oestreatus and Pleurotus pulmonarius. 
Science and Technology, 55, 3-4, 179-199.African Journal of Agriculture and Biomedical Science, 5, 2, 57-64.
Lehohla PJ, 1990. Socio-economic dimension in the Mabalastad Akinfemi A, Adu OA and Doherty F, 2010c. Conversion of sorghum 
tribal range project appraisal. Development Research Project. stover into annual feed with white-rot fungi: Pleurotus ostreatus and 
Agricor. 4, 415-425.Pleurotus pulmonarius. African Journal of Biotechnology, 9, 1, 1706-
Lyayi EA and Adeolu ZA, 2004. Enhancement of the feeding value 1712.
of some agro-industrial by-products for laying hens after their solid Akinfemi A, Babayemi OJ and Jonathan SG, 2009. Bioconversion 
state fermentation with Trichoderma viride. African Journal of of maize husk into value added ruminant feed by using white-ort 
Biotechnology, 3, 3, 182-185.fungi. Revista UDO Agricola, 9, 4, 972-978.
Menke K and Steingass H, 1988. Estimation of the energetic feed Akinfemi A, Jonathan SG and Adu OA, 2010. Improving the 



124

thvalue obtained from chemical analysis and in vitro gas production Husbandry in the tropics. 5  Edition. Blackwell Science Ltd, 
using rumen fluid. Animal Resources and Development, 28, 7-55. University Press, Cambridge, Great Britain, pp 175-447.
Menke KH, Raab L, Salewski A, Steingass H, Fritz O and Sommart K, Pasker DS, Rowhsin P and Wanapat M, 2000. 
Schaeider W, 1979. The estimation of the digestibility and Fermentation characteristics and microbial protein synthesis in an in 
metabolisable energy content of ruminant feeding stuffs from the vitro system using cassava, rice straw and dried ruzi grass as 
gas production when they are incubated with rumen liquor. Journal substrate. Asian-Australian Journal of Animal Science, 13, 1084-
of Agriculture and Science, 93, 217-222. 1093.
Mukherjee R and Nandi B, 2004. Improvement of in vitro Van Soest, 1988. Effect of environment and quality of fiber on 
digestibility through biological treatment of water hyancith biomass nutritive value of crop residues. In: proceedings of a workshop plant 
by two Pleurotus species. International Biodeterioration and breeding and nutritive value of crop residues. Held at ILCA, Addis 
Biodegradation, 53, 1, 7-12. Ababa Ethiopia. 7-10 December, 1987, pp 71-96.
Payne WT and Wilson RT, 1999. An introduction to Animal 



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 
for  Animal  Science and Heal th,  
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, Sept.11 – 14, Berlin, 
Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

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



Volume 4, Number 2
June 2012

CONTENTS 

Genetics and Breeding

Nutrition and Physiology

Production Systems

Agriculture and Environment

Product Quality and Safety

Polymorphism of the C3 component of the complement system and its impact on 
serum lysozyme concentrations and complement activity
Ts. Koynarski, L. Sotirov
Use of cluster analysis for selection of quality at the early stages of wheat breeding
I. Stoeva, I. Belchev, K. Kostov, I. Ivanova, E. Penchev
Genetic relationship among Nigerian indigenous sheep populations using blood 
protein polymorphism

 M. Akinyemi, A. Salako
Effect of melatonin treatment on fertility, fecundity, litter size and sex ratio in ewes
G. Bonev
The effects of productive status and age on blood serum parameters before 
oestrous synchronisation in Awassi and Awassi crosses sheep breed
G. Bonev, R. Slavov, S. Georgieva, P. Badarova, S. Omar

Chemical composition and nutritive value of fungal treated acha straw
A. Akinfemi 
Carcass traits, intestinal morphology and cooking yield of broilers fed different 
fermented soyabean meal based diets
M. M. Ari, B.A. Ayanwale, T. Z. Adama, E.A. Olatunji

Possibilities for application of plant promotor Immunocitofit in integrated pepper 
production
S. Masheva, V. Todorova, G. Toskov
Study on vegetative and generative manifestations as well as yield from glasshouse 
tomatoes when foliar fertilizers are applied
N. Valchev, S. Masheva
Plant species screening for biofumigant activity against soil-borne pathogens and 
root-knot nematodes
S. Masheva, V. Yankova, G. Toskov

Water quality assessment from own source at poultry farm located in rural region in 
South Bulgaria
R. Stefanova, G. Kostadinova, N. Georgieva
Influence of different factors on tannins and flavonoids extraction of some thyme 
varieties representatives of thymol, geraniol and citral chemotype
G. Zhekova, D. Pavlov
Identification of pathogenic races of wheat common bunt using differential lines in 
Lorestan province
Z. Noruzi, V. Mahinpoo, M. Mohamedi, F. Fayazi, F. Jalali, A. Sohilinejad, M.  Darvishnia
Review of species of the phylum Acanthocephala from the Middle-Bulgarian Region
Z. Dimitrova, N. Dimitrova
Effect of experimentally polluted water on the morphological characteristics on the 
leaves of two varieties of Triticum aestivum L. grown on different soil types 
K. Velichkova, D. Pavlov, D. Ninova
Evaluation the relative resistance of 14 corn cultivars to Fusarium maize rot infection 
L. Ashnagar, S. Rezaei, M. Darvishnia, M. Zamani

Modeling of spectral data characteristics of healthy and Fusarium diseased corn 
kernels
Ts. Draganova 

97

102

107

113

117

120

125

131

135

139

143

148

154

159

166

172

177


	z-COVERS  F.pdf
	Blank Page

	z-COVERS B.pdf
	Blank Page


