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Gmelina Arborea Roxb: Associated Mycoflora and Diseases in 
Cross River State, Nigeria           

By Umana, E. J, Akwaji, P. I., Markson, A. A & Udo, S. E 
University of Calabar, Calabar, Nigeria      

Abstract- Gmelina arborea Roxb is a major income earner for the Government and people of Cross River 
State, Nigeria. In spite of the vast economic potential of this plant in Nigeria, very little pathological 
research had been done on diseases afflicting this valuable species. In view of this, a survey on mycoflora 
and diseases associated with G. arborea was carried out in major plantations in Oban and Awi in 
Akamkpa Local Government Area and Ovonum in Obubra Local Government Area of Cross River State, 
Nigeria. Twenty four plant stands were sampled in four sites per location. The plant stands were examined 
for various disease symptoms and the means of infection calculated in each location. Percentage 
frequencies (occurrence) were also determined using the means. Randomized Block Design (RBD) was 
used for the experiment. A total of twenty fungi were isolated (root, bark, leaf, seed and soil) while five 
fungal diseases were identified in the field. The fungal isolates were: Aspergillus flavus, Aspergillus niger, 
Apodachlya pyrifera, Botroyodiplodia theobromae, Bouvularia sp, Ceratocystis fimbriata, Cercospora appi, 
Chalaropsis sp, Dacromyces deliquescens, Fusarium oxysporum, Geotrichum sp, Mucor mucedo, 
Penicillium vermiculatum, Penicillium thomii, Phoma herbarum, Rhizopus stolonifer, Thielaviopsis brasicola, 
Trichoderma viride, Trichosporonoide oedocephalus and Graphium penicilliodes. The diseases were leaf 
spot, stem canker, die back, Butt and root rot and Damping off.  
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Gmelina Arborea Roxb: Associated Mycoflora 
and Diseases in Cross River State, Nigeria  

Umana, E. J α, Akwaji, P. I. σ, Markson, A. A ρ & Udo, S. E Ѡ 

Abstract-  Gmelina arborea Roxb is a major income earner for 
the Government and people of Cross River State, Nigeria. In 
spite of the vast economic potential of this plant in Nigeria, 
very little pathological research had been done on diseases 
afflicting this valuable species. In view of this, a survey on 
mycoflora and diseases associated with G. arborea was 
carried out in major plantations in Oban and Awi in Akamkpa 
Local Government Area and Ovonum in Obubra Local 
Government Area of Cross River State, Nigeria. Twenty four 
plant stands were sampled in four sites per location. The plant 
stands were examined for various disease symptoms and the 
means of infection calculated in each location. Percentage 
frequencies (occurrence) were also determined using the 
means. Randomized Block Design (RBD) was used for the 
experiment. A total of twenty fungi were isolated (root, bark, 
leaf, seed and soil) while five fungal diseases were identified in 
the field. The fungal isolates were: Aspergillus flavus, 
Aspergillus niger, Apodachlya pyrifera, Botroyodiplodia 
theobromae, Bouvularia sp, Ceratocystis fimbriata, Cercospora 
appi, Chalaropsis sp, Dacromyces deliquescens, Fusarium 
oxysporum, Geotrichum sp, Mucor mucedo, Penicillium 
vermiculatum, Penicillium thomii, Phoma herbarum, Rhizopus 
stolonifer, Thielaviopsis brasicola, Trichoderma viride, 
Trichosporonoide oedocephalus and Graphium penicilliodes. 
The diseases were leaf spot, stem canker, die back, Butt and 
root rot and Damping off. Of the twenty fungal isolates, A. 
flavus occurred in all parts of the plant and the soil while others 
occurred in four or three parts. Pathogenicity tests revealed 
that all the isolated fungi were pathogenic on G. arborea. 
Keywords: gmelina arborea roxb, mycoflora, diseases, 
cross river state, nigeria. 

I. Introduction 

melina arborea Roxb (Family: Verbanaceae) is 
reported to be widely grown deciduous tree of 
moderate to large size with an arborescent habit 

hence the specific name “arborea” (Cromer et al.,1993). 
It is a fast growing tree, which grows faster than some 
exotic species under the same conditions. It is medium-
sized, reaching a height of about 30 – 40m, with a bole 
averaging 40cm in diameter but sometimes attaining 
50cm. The leaves are more or less heart-shaped, 10 - 
25cm × 5 - 18cm and globrous or velvety beneath, the 
corolla is bright yellow and the ovary glabrous (Anon, 
2002). Drupes are ovate or pyriform, 2 - 2.5cm long, 
smooth, becoming orange-yellow, pulpy with large egg- 
shaped   stone,   having  1 - 4cells,  seeds  1 - 4   (Duke, 
 
Author α σ ρ: Department of Botany, University of Calabar, Calabar, 
Cross River State, Nigeria. e-mail: akwajiisnever@yahoo.com 
Author Ѡ:  Department of Biological Sciences, Cross River University of 
Science and Technology, Calabar, Cross River State, Nigeria. 

2002). The drupes are reported to contain butyric acid, 
traces of tartaric acid resinous and saccharine matter. 
Resinous and saccharine matter and benzoic acid are 
also found in roots (Julian, 1982). 

Gmelina arborea is native to tropical moist forest 
from India, Burma and Sri Lanka to Southern China. It is 
widely introduced in Brazil, Gambia, Honduras, Ivory 
Coast, Malaysia, Malawi and Sierra Leone (Duke, 2002). 
Ademiluyi and Okeke (1973) described G. arborea as 
one of the widely grown plantation species in Nigeria. 
Best development of G.arborea in Nigeria occurs where 
air temperature ranges from 18̊C - 35˚C, with distinct 
dry season, and relative humidity above 40%. The 
occurrence of these climatic features in West Coast of 
Africa accounts for the success of G. arborea in Nigeria, 
Cote d’Ivoire, Sierra Leone and Ghana (Chijoke, 1986, 
FAO, 1989). G. arborea can be propagated by seeds or 
cuttings (wildings and root cuttings) (Enemuoh, 1970). 

Gmelina arborea Roxb is an economic tree with 
vast uses as timber and is a major source of raw 
material for the construction, instrument and paper 
industry (Duke, 2002). G. arborea timber is reasonably 
strong for its weight. It is used in constructions, furniture, 
carriages, sports, musical instruments and artificial 
limbs. Once seasoned, it is a very steady timber and 
moderately resistant to decay and ranges from very 
resistant to moderately resistant to termites. Its timber is 
highly esteemed for door and window panels, joinery 
and furniture especially for drawers, wardrobes, 
cupboards, kitchen and camp furniture, and musical 
instruments because of its light weight, stability and 
durability. It is also used for bentwood articles. In boat 
building it is used for decking and for oars. G. arborea is 
a popular timber for picture and slate frames, turnery 
articles and various types of brush backs, brush handles 
and toys also for handle of chisels, files, saws, screw 
drivers, sickles etc. The wood is also used for 
manufacturing tea chests and general purpose plywood, 
blackboards, frame core and cross bands of flush door 
shutters. In the instrument industry G. arborea timber is 
widely employed for the manufacture of drawing boards, 
plane tables, instrument boxes, thermometer scales and 
cheaper grade metric scales. It is also used in artificial 
limbs, carriages and bobbins. It is an approved timber 
for handles of tennis rackets, frames and reinforcements 
of carom boards and parking cases and crates. G. 
arborea is used in paper making and matchwood 
industry. G. arborea leaves are considered good for 
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cattle (crude protein -11.9%). The root and bark of G. 
arborea are claimed to be stomachic, galactagogue 
laxative and anthelmintic, improve appetite, useful in 
hallucination, piles, and abdominal pains, burning 
sensations, fevers and urinary discharge. Leaf paste is 
applied to relieve headache and juice is used as wash 
for ulcers. Flowers are sweet, cooling, bitter, acrid and 
astringent. They are useful in leprosy and blood 
diseases (Agu et al., 2002, Duke, 2002, Anon, 2002, 
Haygreen and Bonyer, 1982, Ogbonnnaya et al., 1992, 
Greaves, 1973). 

The fungal pathogens which have been 
implicated in the pathogenesis of G. arborea include 
Fomes lignosus and Heterobasidium annosum that 
cause butt and root rot of this plant (Inyang, 1990). 
Disease caused by Ceratocystis fimbriata is more severe 
in moist climates. Poria rhizomorpha causes stem and 
root diseases in wet situations. Duke (2002) mentioned 
the following as the fungi affecting Gmelina arborea: 
Armillaria mellea, Cercospora ranjita, Fomes roseus, 
Poliporus baudni, Poria rhizomorpha and sclerotina 
rolfsii. Most fungal attack occurs at the seedling stage, 
which is very delicate stage of growth of this plant. 
Julian (1982) reported that a whole bed of seedlings 
could be affected by fungal diseases. The types of 
fungal attack include damping-off, moulds and stem rot. 
Damping-off is common among seedlings in the tropics, 
the tissues rot near the collar causing death of the tree. 
The main symptom is toppling-over caused by fungi in 
the following genera: Fusarium, Pythium, Rhizoctonia, 
Penicillium and Phytophthora, causing about 50% 
seedling mortality rates if unchecked (Julian, 1982). 
Mould is a foliage disease affecting seedling of any size 
and is generally caused by species of Botrytis, 
Penicillium and other fungi. The attack of these diseases 
is aggravated by cooler and moister conditions. The 
fungal attacks are not only limited to the seedling 
stages, the bigger plant in the field can be affected. All 
parts of the plant can be affected by fungal diseases 
(Duke, 2002). In spite of the vast economic potential of 

this plant in Nigeria, very little pathological research had 
been done on diseases afflicting this valuable species. 
In view of this, an extensive investigation on the 
mycoflora and diseases associated with G. arborea was 
carried out across major G. arborea plantations in Cross 
River State, Nigeria. 

II. Materials and Methods 

a) Sources of materials 
The diseased plant parts comprising of the 

fruits, roots, stems and leaves were collected from 
different and widely spread locations in Cross River 
State, Nigeria namely Awi and Oban Gmelina 
plantations in Akamkpa Local Government Area and 
Ovonum in Obubra Local Government Area. Wildlings 
and seeds for planting (used for pathogenicity test) were 
collected from G. arborea plantation in Awi, Akamkpa 
L.G.A. Soils were also collected from the rhizosphere of 
the plantation from the three locations. The soils were 
put in polyethylene bags. Soil sample (sandy - loam) 
was also obtained from Ovonum in Obubra L.G.A, Cross 
River State, Nigeria for soil analysis. The Laboratory 
work was carried out in the Laboratory and Green house 
of the Department of Botany, University of Calabar, 
Calabar, Cross River State, Nigeria. 

b) Survey of diseases of G. arborea 
The study was conducted in three localities, Awi 

and Oban in Akamkpa L.G.A and Ovonum in Obubra 
L.G.A of Cross River State, Nigeria. Twenty four plant 
stands were sampled in four sites per location. The plant 
stands were examined for various disease symptoms 
and the means of infection (Disease incidence) 
calculated in each location, percentage infections were 
also determined using the means. The data collected 
were subjected to statistical analysis at p < 0.05. 
Randomized Block Design (RBD) was used for the 
experiment. Disease incidence was calculated using the 
formula: 

Disease incidence (I) = 

Total number (healthy and infected of units assessed) 

Number of infected plant units × 100 

c) Isolation and identification of fungi associated with 
G. arborea 

Isolations were made from diseased plant parts 
(leaf, stem, fruit, and root) and rhizosphere (soil). This 
was carried out using the method of Richter and Dallwitz 
(2000). Pieces of the diseased parts were cut with a 
sterile scalpel and placed separately. These were then 
later washed several times with distilled water and 
sterilized with 95% ethanol. Sterile inoculating needle 
was used to pick the parts and placed on Potato 
Dextrose Agar (PDA), then incubated for seven days at 
28 ± 1̊ C. These were sub -cultured until pure cultures 
were established for identification. Isolation from soils 

was carried out by dilution plate and soil washing 
method as described by Halverson et al., (1993) and 
Tsao (1983). For soil dilution plate method, 20grams of 
soil from the different locations (Gmelina arborea 

plantations) were collected in polyethylene bags. Ten 
grams (10g) of each soil was suspended in 90ml of 
distilled water. Ten-fold dilution series was made and 
1ml of each was incorporated into PDA in Petri dishes 
(9mm). The plates were incubated at room temperature 
28 ± 1̊ C for seven days and fungal counts made from 
10-1 dilution plates and recorded in percentages. For soil 
washing method, ten grams (10g) of each soil sample 
were separately suspended in 90ml of sterile distilled 

© 2015    Global Journals Inc.  (US)
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water. The supernatant was in each case decanted and 
the settled particles washed into 250ml flasks with 50ml 
of sterile distilled water. The soil was shaken and 
allowed to settle at an angle of 45˚C for five minutes, 
and then the liquid was again decanted. The washing 
was repeated five times after which 1gram of the soils 
was each aseptically transferred into Petri dishes (9mm) 
containing 20ml of molten PDA and incubated at 28 ± 
1˚C for seven days. The percentage occurrence of each 
fungus was recorded and the pure culture of each 
prepared by aseptically transferring the mycelia to newly 
prepared PDA and incubated at 28 ± 1˚C for seven 
days. Fungi identification was carried out by 
microscopic studies of the isolates. Identification of the 

isolates were based on morphological characteristics, 
described in (1998) Illustrated Genera of Fungi by 
Barnett and Hunter and with literature on the 
Identification of Pathogenic Fungi by Dugan (2006). 
Confirmation was made by comparing with cultures 
identified by International Mycological Institute, Egham, 
UK.  

The frequencies of occurrence of the isolated 
fungi associated with different diseases (parts) of G. 
arborea were also determined. The number of time each 
fungus was encountered was recorded. The percentage 
frequency of occurrence was calculated using the 
formula: 

Number of times a fungus was encountered × 100  

Total fungal isolations 

    (Ebele, 2011) 

d) Soil Analysis 
Sandy-loam soil collected from Ovonum in 

Obubra L.G.A of Cross River State, Nigeria used for the 
planting of G. arborea was analyzed at the Research 
Laboratory, Department of Soil Science, University of 
Calabar, Nigeria for percentage moisture, pH, total 
Nitrogen N (determined using Kjedahl’s method 
followed by spectrophotometry procedure), organic 
carbon (determined by oxidation with K2Cr2 O7, 

Yeoman’s and Bremner, 1998, Available phosphorus P 
(determined using the method of Murphy and Riley, 
1972), Potassium K (determined using flame 
photometry).  

e) Soil sterilization/planting of G. arborea 
Soil sterilization was conducted in the 

Department of Botany green house, University of 
Calabar, Nigeria under mean temperature of 30̊C. The 
top soil collected at 0-40cm depth were heat sterilized in 
a cut covered metal drum using firewood at 100˚C for 
20 minutes and allowed to cool. The sterilized soil was 
dispensed into polyethylene bags. The polyethylene 
bags were filled with about 5 kilogram (5kg) of the 
sterilized sandy-loam soil and G. arborea seeds and 

seedlings obtained from the wild sown on the soil. Two 
to three seeds of G. arborea were sown on the sterilized 
soil. After seedling emergence, they were thinned down 
to one stand. 

f) Koch’s Postulates and Pathogenicity Test (Disease 
severity) 

To confirm pathogenicity of fungal isolates 
obtained from (leaf, stem, root, bark and soil), a seven-
day old culture of isolates filtrates from the different 
location were grown on basal medium supplemented 
with pectin as the only carbon source. This was done by 
pouring 100ml of inoculums at the base of the plants. 
The plants were earlier wounded with a sterile 
inoculating needle to facilitate entry of spores (Koleosho 
et al., (1987). The base of the plant stands were then 
covered with polyethylene bags for one day to prevent 
moisture loss and entry of other pathogens. 
Pathogenicity tests were carried out at intervals and in 
sets when the plants were 4 months, 8 months and 12 
months old. On appearance of symptoms, the area of 
infection was measured (determined) using a metre rule 
(mm) and the mean percentage infection (Disease 
severity) calculated using the formula:  

Disease severity (S) (Area) = 

       Total area 

Pathogenicity tests of each isolate were 
replicated thrice. 

Area of plant tissue affected 

III. Results 

a) Fungal diseases of G. arborea identified in the field 
A total of five fungal diseases were identified in 

the field (Awi, Oban and Ovonum) during the survey. 
The diseases were leaf spot, stem canker (Plate 1), Die 
bark (Plate 2), Butt and root rot and Damping-off (Table 
1). Out of the three locations sampled, Awi and Ovonum 
had 12 stands each being infected by leaf spot disease 

while 18 stands were infected in Oban which 
represented 50% and 75% infection respectively. Stem 
canker was observed on 10 stands (41.67%) in Awi, 20 
stands (83.3%) in Oban and 12 stands (50%) in 
Ovonum. Damping-off disease was the most observed 
disease in the three locations with a total of 15 stands 
(62.5%) in Awi, 18 stands (75%) in Oban and 16 stands 
(66.67%) in Ovonum. The results showed that all the 
diseases were more prevalent in Oban than Awi and 
Ovonum (Table 1). 
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Table 1 : Number of sampled and infected plant stands by the various fungal diseases of      G. arborea  in Awi, 
Oban and Ovonum. 

Diseases Total number of plant 
samples 

Number of infected plants 

       Awi                     Oban                 Ovonum 
Leaf spot 24 12.12 ± 0.04        18.0 ± 0.08         12.1 ± 0.06 

Stem canker 24 10.12 ± 0.07           20.14 ± 0.02          12.03 ± 0.05 
Die-bark 24 7.01 ± 0.11             13.12 ± 0.10          10.12 ± 0.07 

Butt and root rot 24 13.11 ± 0.06         17.10 ± 0.09       12.4 ± 0.09 
Damping off 24 15.06 ± 0.08           18.1 ± 0.08           16.10 ± 0.5 

Note: Values are means of three replicates ± standard error. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Plates 1 & 2 : Photographs of Stem canker and Die bark disease of G. arborea caused by fungi as observed in Awi, 

Oban and Ovonum. 

b) Fungal isolates of different parts of G. arborea and 
soil 

A total number of twenty fungi were isolated 
from different parts (root, bark, leaf and seed) of G. 

arborea as well as soil. A breakdown of the isolated 
fungi is presented in (Table 2). 

 

Table 2 : Fungal isolates as sociated with different parts of G. arborea and soil 

S/N Fungi  Source   of inoculum   
   

Root 
 

Bark 
 

Leaf 
 

Seed 
 

Soil 
1. Aspergillus flavus Link           
2. Aspergillus niger. Van Tiegh          
3. Apodachlya pyrifera          
4. Botryodiplodia theobromae. Pat         
5. Bouvularia sp        
6. Ceratocystis fimbriata. Ellis        
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7. Cercospora appi. Fresen         
8. Chalaprosis sp. Peyron         
9. Dacromyces deliquescense         

10. Fusarium oxysporum. Link: Fr.         
11. Geotrichum sp Link: Fr.          
12. Mucor mucedo. Link: Fr.        
13. Penicillium vermiculatum Link: Fr.        
14. Penicillium thomii.Link: Fr.         
15. Phoma herbarum. Sacc        
16. Rhizopus stolonifer. Ehrenb: Fr.          
17. Thielaviopsis brasicola: Berk and 

Broom 
       

18. Trichoderma viride. Pers: Fr.        
19. Trichosporonoide oedecephalos       
20. Graphium penicilliodes          

Results (Table 2) shows that Aspergillus flavus
 

was isolated from infected root, bark, leaf and seed of 
G. arborea,

 
while A. niger

 
was isolated from infected 

root, bark, seed and soil. Apodachlya pyrifera
 
(Plate 3) 

was isolated from infected (bark, leaf, seed and soil), 
Botryodiplodia

 
theobromae

 
(Plate 4) (root, bark and soil), 

Bouvularia sp
 
(leaf and soil),  Ceratocystis fimbriata

 
(bark 

and soil), Cercospora appi
 

(root, leaf and seed), 
Chalaropsis sp

 
(leaf, seed and soil), Dacromyces 

deliquescens
 
(Plate 5) (root, bark and soil), Geotrichum 

sp
 
(Plate 6) (root, leaf, seed and soil), Mucor mucedo

 

(Plate 7) (root and seed), Fusarium oxysporum
 
(Plate 8) 

(root, bark and soil), Penicillium
 
vermiculatum

 
(root and 

seed), Penicillium thomii
 
(root, seed and soil), Phoma 

herbarum
 
(bark and leaf), Rhizopus stolonifer

 
(root, leaf, 

seed and soil), Thielaviopsis brasicola
 
(Plate 9) (root and 

soil), Trichoderma viride
 

(seed and soil), 
Trichosporonoide oedocephalos

 
(Plate 10) (bark) and 

Graphium penicilloides
 
(root, bark, seed and soil).

 

 

 

 

 

 

 

   
 

Plates 3 & 4 :

 

Photomicrographs of Apodachlya pyrifera and Botryodiplodia theobromae

 

× 400 isolated from infected 
G. arborea

 

parts and rhizosphere (soil)

 

 
 
 
 
 
 
 
 
 
 
 
 

 

  

1

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
V

X
 I
ss
ue

  
  
  
er

sio
n 

I
V

IV
Y
ea

r
20

15

© 2015    Global Journals Inc.  (US)

  
 )

) C

5

Gmelina Arborea Roxb: Associated Mycoflora and Diseases in Cross River State, Nigeria



 

 

 

 

 

 
 
 
 
 

Plates 5 & 6 : Photomicrographs of Dacromyces deliquescens and Geotrichum sp × 400 isolated from infected G. 
arborea parts and rhizosphere (soil) 

 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

 

 

 

Plates 7 & 8
 
: Photomicrographs of Mucor mucedo

 
and Fusarium oxysporum

 
× 400 isolated from infected G. arborea

 

parts and rhizosphere (soil)
 

 
 

 

 

 

 

 

 
 
 

Plates 9 & 10
 
: Photomicrographs of Thielaviopsis brasicola

 
and Trichosporonoide

 
oedocephalos

 
× 400 isolated 

from infected G. arborea
 
parts
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c) Percentage frequency (occurrence) of fungal 
isolates 

Mean percentage frequencies (occurrence) of 
fungi isolated from different parts of G. arborea and soil 
is presented in (Table 3). Prominent among the fungi 
isolated from root were Botryodiplodia theobromae with 
mean percentage frequencies of 11.00 ± 0.10% 
followed by Aspergillus flavus and Thielaviopsis brasicola 
with mean percentage frequencies of 9.55 ± 0.39% 
each. Apodachlya pyrifera, Bouvularia sp, Chalaropsis 
sp, Phoma herbarum, Trichoderma viride and 
Trichosporonoide oedecephalos were not present in the 
infected root of G.arborea.  

The prominent fungi isolated from the infected 
bark of G. arborea were Apodachlya pyrifera, B. 
theobromae and Graphium penicilloides with mean 
percentage frequencies of 13.76 ± 0.42% each, 
followed by Fusarium oxysporum 12.84 ± 0.32%, 
Ceratocystis fimbriata and Dacromyces deliquiscens 
with mean frequencies of 11.93 ± 0.06% each. 
However, the following fungi Bouvularia sp, Cercospora 
appi, Chalaprosis sp, Geotrichum sp, Mucor mucedo, 
Pernicillium vermiculatum, Penicillium thomii, Rhizopus 
stolonifer, Thielaviopsis brasicola and Trichoderma viride 
were absent in the bark of G. arborea.  

The highest mean percentage frequencies of 
fungi isolated from the leaf of G. arborea were that of 

Aspergillus flavus, Cercospora apii and Rhizopus 
stolonifer with 14.29 ± 0.49% each, followed by 
Geotrichum sp 13.19 ± 0.49%, Aspergillus niger, 
Botryodiplodia theobromae, Ceratocystis fimbriata, 
Dacromyces sp, Fusarium oxysporum, Mucor mucedo, 
Penicillium vermiculatum, Penicillium thomii, 
Thielaviopsis brasicola, Trichoderma viride, 
Trichosporonoide oedecephalos and Graphium 
penicilloides were not present on the leaf of G. arborea. 

Aspergillus flavus, Rhizopus stolonifer and 
Geotrichum sp had the highest mean frequency of 8.82 
± 0.42% each from the fruit. These were followed by 
Mucor mucedo, Penicillium thomii and Trichoderma 
viride with mean percentage frequency of 8.24 ± 0.39% 
each. Botryodiplodia theobromae, Ceratocystis fimbriata, 
Dacromyces sp, Fusarium oxysporum, Phoma herbarum, 
Thievaliopsis brasicola and Trichosporonoide 
oedecephalos were absent in fruit. For soil, 
Botryodiplodia theobromae, Fusarium oxysporum and 
Mucor mucedo were the most prominent fungi with 
mean percentage frequency of 10.17 ± 0.48% each, 
these were followed by Ceratocystis fimbriata and 
Geotrichum sp with mean percentage frequency of 9.60 
± 0.45% each. The fungi that were absent from the soil 
are Bouvularia sp, Cercospora appi, Penicillium 
vermiculatum, Penicillium thomii and Trichosporonoide 
oedecephalos. 

Table 3 : Percentage frequency of fungi isolated from different parts of G. arborea and soil 

S/N Fungi      Source     of inoculum   
  Root Bark Leaf Fruit Soil 

1. Aspergillus flavus 9.55 ± 0.39 9.17 ± 0.41 
 

14.29 ± 0.49 6.82 ± 0.42 0 

2. Aspergillus niger 8.28 ± 0.14 9.17 ± 0.41 0 7.65 ± 0.37 7.34 ± 0.38 
3. Apodachlya pyrifera 0 13.76 ± 0.42 10. 09 ± 0.42 7.06 ± 3.25 5.65 ± 0.31 
4. Botryodiplodia 

theobromae 
11.00 ± 0.10 13.76 ± 0.42 0 0 10.17 ± 0.48 

5. Bovularia sp. 0 0 9.17 ± 0.36 7.65 ± 0.57 0 
6. Ceratocystis fimbriata 0 11.93 ± 1.06 0 0 9.04 ± 0.43 
7. Cercospora appi 6.37 ± 0.39 0 14.29 ± 0.49 7.06 ± 0.32 0 
8. Chalaropsis sp. 0 0 9.17 ± 0.36 5.88 ± 0.28 5.65 ± 0.31 
9. Dacromyces 

deliquescens 
6.37 ± 0.39 11.93 ± 1.06 0 0 7.34 ± 0.38 

10. Fusarium oxysporum 7.64 ± 0.42 12. 84 ± 0.32 0 0 10.17± 0.48 
11. Geotrichum sp. 6.37 ± 0.39 0 13.19 ± 0.46 8.82 ± 0.42 9.60 ± 0.45 
12. Mucor mucedo 8.25 ± 0.41 0 0 8.24 ± 0.39 10.17 ± 0.48 
13. Penicillium 

vermiculatum 
5.73 ± 0.21 0 0 7.65 ± 0.37 0 

14. Penicillium thomii 5.73 ± 0.17 0 0 8.26 ± 0.39 0 
15. Phoma herbarum 0 8.26 ± 0.26 9.17 ± 0.26 0 5.65 ± 0.31 
16. Rhizopus stolonifer 8.28 ± 0.41 0 14.29 ± 0.49 8.82 ± 0.42 7.34 ± 0.38 
17. Thielaviopsis 

brasicola 
9.55 ± 0.39 0 0 0 6.78 ± 0.36 

18. Trichoderma viride 0 0 0 8.24  ± 0.39 7.34 ± 0.36 
19. Trichosporonoide 

oedecephalos 
0 9.17 ± 0.42 0 0 0 

20. Graphium 
penicilliodes 

6.37 ± 0.39 13.76 ± 0.42 0 5.88 ± 0.28 7.90 ± 0.37 

Note: values are means of four replicates ± standard error, 0 = No occurrence. 
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d)
 

Soil analysis
  Soil analysis revealed the presence of 

reasonable level of sand (24.5%), silt (60.5%) and clay 
(20.8%) as well as macronutrients potassium (K) 139% 
and phosphorus (P) 63%, magnesium (Mg) 145% and 
calcium (Ca) 109%, but low in Nitrogen (N) 20% and 
organic carbon (C) 1.89%. The soil PH was 6.7% as 
presented in (Table 5).

 
Table 4

 
: Soil analysis

 
Soil constituents % content 

Texture (%)
  Sand

 
24.5

 Silt
 

60.5
 Clay

 
20.8

 PH

 
6.7

 Nutrients (mg/kg)
  Nitrogen (N)

 
20

 Organic carbon (C)
 

1.89
 Phosphorus (P)

 
63

 Potassium (K)
 

139
 Magnesium (Mg)

 
145

 Calcium (Ca)
 

109
 

e) Koch’s postulates and pathogenicity tests 
Pathogenicity (degree of infection) of fungi 

isolated from different parts of G. arborea and soil and 
their mean percentage infection is presented in (Table 
5). 

Results from the study showed that Fusarium 
oxysporum, Botryodiplodia theobromae and 
Thievaliopsis brasicola showed significant pathogenicity 

of 95 ± 2.5%, 75 ± 2.28% and 75 ± 2.21% respectively 
(at p < 0.05) on the root of G. arborea. Fusarium 
oxysporum was also pathogenic on the bark (stem) but 
to a lesser extent (48 ± 1.15%), B. theobromae was also 
pathogenic on the bark (47 ± 1.25%) while the effect of 
Thievaliopsis brasicola was not detected on any other 
part except the root. Of all the ten fungi isolated from the 
bark of G. arborea, the three most pathogenic ones 
were Apodachlya pyrifera (75 ± 2.25%), Ceratocystis 
fimbriata (65 ± 2.25%) and Dacromyces deliquecens 
(50 ± 1.78%). Apodachlya pyrifera was also pathogenic 
to the leaf and fruits, 48 ± 1.14% and 28 ± 0.98% 
respectively. Except the root, Ceratocystis fimbriata also 
affected the leaf (49 ±2.9%) and fruits (39 ± 1.02%), 
while Dacromyces deliquescens, also affected the root 
(26 ± 0.61%). Out of the nine fungi isolated from the leaf 
of G. arborea, the three most pathogenic ones were 
Cercospora apii (65 ± 2.07%), Bouvularia and 
Chalaropsis species with percentage infection of 50 ± 
0.65% each. Cercospora appi was also pathogenic to 
the fruit (46 ± 0.88%) and root (27 ± 0.16%). Bouvularia 
sp was also pathogenic to fruit (46 ± 0.87%) while 
Chalaropsis sp was slightly pathogenic to the fruit (29 ± 
0.31%) at p < 0.05. The three most pathogenic fungi out 
of the fourteen isolated from G. arborea fruit were 
Trichoderma viride (70 ± 2.31%), Geotrichum sp (50 ± 
0.23%) and Graphium penicilloides (50± 0.23%). 
Geotrichum sp affected other parts except the stem, 
while Graphium penicilloides was also pathogenic to the 
root (43 ± 0.28%) and the stem (47 ± 0.34%). 

Table 5 : Degree of infection (pathogenicity) by fungi isolated from various parts of G. arborea Roxb 

S/N Fungi Percentage (%) infection of    parts  
  Root Bark Leaf Fruit 

1. Aspergillus flavus 43 ± 10.38 36 ± 0.96 21 ± 0.50 48 ± 1.03 
2. Aspergillus niger 38 ±0.99 41 ± 1.02 0 36 ± 0.82 
3. Apodachlya pyrifera 0 75 ± 0.05 48 ± 1.14 28 ± 0.98 
4. Botryodiplodia theobromae 75 ± 2.38 47 ± 1.25 0 0 
5. Bovularia sp. 0 0 50 ± 0.65 46 ± 0.87 
6. Ceratocystis fimbriata 0 65 ± 2.25 49 ± 2.09 39 ± 1.02 
7. Cercospora appi 27 ± 0.16 0 65 ± 2.07 46 ± 0.88 
8. Chalaropsis sp. 0 0 50 ± 0.65 29 ± 0.31 
9. Dacromyces deliquescens 26 ± 0.61 50 ± 1.78 0 0 

10. Fusarium oxysporum 95 ± 2.54 48 ± 1.15 0 0 
11. Geotrichum sp. 60 ± 0.20 0 39 ± 1.01 50 ± 0.21 
12. Mucor mucedo 31 ± 0.39 0 0 27 ± 0.41 
13. Penicillium vermiculatum 28 ± 1.36 0 0 38 ± 1.00 
14. Penicillium thomii 28 ± 0.20 0 0 42 ± 0.00 
15. Phoma herbarum 0 48 ± 1.17 48 ± 1.09 0 
16. Rhizopus stolonifer 38 ± 1.01 0 32 ± 0.76 44 ± 1.06 
17. Thielaviopsis brasicola 75 ± 2.24 0 0 0 
18. Trichoderma viride 0 0 0 70 ± 2.31 
19. Trichosporonoide 

oedecephalos 
0 41 ± 1.00 0 0 

20. Graphium penicilliodes 43 ± 0.28 47 ± 0.34 0 50 ± 0.23 
 CONTROL - - - - 
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The affected root and stem showed a marked 
reduction in dry weight when compared with the control, 
the lengths of the stem were shorter in the affected 
ones, and there were also dead spots on the stems. In 
the case of the leaf, the numbers of leaf spot depended 
on the fungus applied, and this varied significantly. The 
pathogenicity of the different fungi on the fruit showed 
significant differences based on the fungus applied and 
the rate of deterioration. 

IV. Discussion  

The wood of Gmelina arborea Roxb is suitable 
for general utility purposes especially in construction 
and structural work, carpentry, packaging utility, 
furniture, decorative veneers, light flooring, musical 
instruments, particle boards, electric poles, sawn 
timbers, valuable source of timber, pulp and fodder. 
This species has been extensively used in afforestation 
programmes, and has wider involvement in folk 
medicine. In spite of the economic potential of this tree 
in Nigeria, very little pathological research had been 
done on diseases afflicting this valuable species. This 
work involved extensive investigation of the fungal 
pathogens that affect G. arborea Roxb and the diseases 
they cause. In this study, twenty pathogenic fungi were 
isolated from various parts of G. arborea including roots, 
bark, leaf, fruit and rhizosphere (soil). The fungi were: 
Aspergillus flavus isolated from infected root, bark, leaf 
and seed of G. arborea while A. niger was isolated from 
infected root, bark, seed and soil. Apodachlya pyrifera 
was isolated from infected (bark, leaf, seed and soil), 
Botryodiplodia theobromae (root, bark and soil), 
Bouvularia sp (leaf and soil),  Ceratocystis fimbriata (bark 
and soil), Cercospora appi (root, leaf and seed), 
Chalaropsis sp (leaf, seed and soil), Dacromyces 
deliquescens (root, bark and soil), Geotrichum sp (root, 
leaf, seed and soil), Mucor mucedo (root and seed), 
Fusarium oxysporum (root, bark and soil), Penicillium 
vermiculatum (root and seed), Penicillium thomii (root, 
seed and soil), Phoma herbarum (bark and leaf), 
Rhizopus stolonifer (root, leaf, seed and soil), 
Thielaviopsis brasicola (root and soil), Trichoderma viride 
(seed and soil), Trichosporonoide oedocephalos (bark) 
and Graphium penicilloides (root, bark, seed and soil). 
In this study, Aspergillus flavus, Aspergillus niger, 
Cercospora appi, Dacromyces deliquescens, Fusarium 
oxysporum, Geotrichum sp, Mucor mucedo, Penicillium 
vermiculatum, Sclerotium rolfsii, Thielaviopsis brasicola 
and Graphium penicilloides that were isolated from the 
root of Gmelina arborea agreed with the report of Inyang 
(1990). Tsao (1983) observed that some of these 
isolated fungi were isolated from the root of rubber plant 
(Hevea brasiliensis) and were pathogenic to the plant. 
The following fungi A. flavus, A. niger, Apodachlya 
pyrifera, B. theobromae, Ceratocystis fimbriata, 
Dacromyces deliquecens, Fusarium oxysporum, Phoma 

herbarum and Trichosporonoide oedecephalos isolated 
from the bark of G. arborea tree and found to be highly 
pathogenic to the plant especially at the seedling stage 
agrees with the findings of Inyang (1990). A. flavus, 
Apodachlya pyrifera, Bouvularia sp, Cercospora apii, 
Geotrichum sp, Phoma herbarum and Rhizopus 
stolonifer isolated from the leaf of G. arborea agrees with 
the findings of Duke (2002). Of the twenty fungi isolated, 
only four were not found in the soil (rhizosphere 
surrounding the tree). This finding is in conformity with 
the observations of Inyang (1990). In the fruit of G. 
arborea only Botryodiplodia theobromae, Ceratocystis 
fimbriata, Dacromyces deliguecens and Thielaviopsis 
brasicola were amongst the twenty isolated fungi. This 
finding agrees with the work of Duke (2002) who 
reported on the pathogenicity of C. fimbriata, B. 
theobromae and T. brasicola on the seed of Gmelina 
arborea. 

In this study, some major fungal diseases were 
observed in the field during the survey. The diseases 
were leaf spot, stem canker, die bark, butt and root rot 
and damping-off. These findings are in conformity with 
the works of Orwa et al., (2009), Nair and Sumardi 
(2000) who reported wilting in 1-2 month old seedlings, 
damping-off disease, which caused high seedling 
mortality, root-collar disease on 4-month-old seedlings 
and Anthracnose disease in nurseries. Plantation 
diseases observed by these researchers included leaf 
spot, vascular necrosis and chlorosis, heart rot and root 
rot, stem and branch canker (machete disease) and a 
bark disease (worm disease) that can girdle the base of 
the tree and cause die- back of branches in 2-year-old 
plantations.  

In this study, we observed that all the twenty 
isolated fungal pathogens were pathogenic on G. 
arborea. The affected root and stem showed a marked 
reduction in dry weight when compared with the control, 
the lengths of the stem were shorter in the affected 
ones, and there were also dead spots on the stems. In 
the case of the leaf, the numbers of leaf spot depended 
on the fungus applied, and this varied significantly. The 
pathogenicity of the different fungi on the fruit showed 
significant differences based on the fungus applied and 
the rate of deterioration. These findings agree with that 
of Duke (2002), Inyang (1990) and Taysum (1987) who 
reported similar observations on different parts of G. 
arborea inoculated with the different isolated fungal 
pathogens. 

V. Conclusion 

Pathogenic fungi and fungal diseases 
associated with G. arborea in different locations in Cross 
River State, Nigeria were investigated. Twenty 
pathogenic fungi (Aspergillus flavus, Aspergillus niger, 
Apodachlya pyrifera, Botroyodiplodia theobromae, 
Bouvularia sp, Ceratocystis fimbriata, Cercospora appi, 
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Chalaropsis sp, Dacromyces deliquescens, Fusarium 
oxysporum, Geotrichum sp, Mucor mucedo, Penicillium 
vermiculatum, Penicillium thomii, Phoma herbarum, 
Rhizopus stolonifer, Thielaviopsis brasicola, Trichoderma 
viride, Trichosporonoide oedocephalus and Graphium 
penicilliodes) were isolated from bark, root, leaves, fruit 
and rhizosphere while a total number of five fungal 
diseases (leaf spot, stem canker, die bark, butt and root 
rot and damping-off) were identified (observed) in the 
field. Of the twenty fungal isolates, A. flavus occurred in 
all parts of the plant and the soil while others occurred in 
four or three parts. Pathogenicity tests revealed that all 
the isolated fungi were pathogenic on G. arborea. Due 
to the major role played by this plant in the economy of 
Cross River State, Nigeria, and the menace caused by 
the isolated fungal pathogens on G. arborea, further 
research will be carried out by these authors on the use 
of plant extracts in controlling these fungi. 
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Influence Evaluation of Ocimum Sanctum Leaf 
Extract on Angiogenesis by using Chick 
Chorioallantoic Membrane (CAM) Assay 

U. H. Shah α, G. R. Gonjari σ & A. E. Patil ρ 

Abstract-  Ocimum sanctum is a sacred herb of India is also 
known as ‘Tulsi’ or ‘Holy Basil’. There are several medicinal 
properties attributed to leaf, bark, root as well as seeds of O. 
sanctum. This holy plant is used in the present investigation to 
study its angiogenic efficiency. The effect of methanolic extract 
of O. sanctum leaves was studied by using chick 
chorioallantoic membrane (CAM) assay in ovo. The 
angiogenesis was studied after 48 hrs, 72 hrs and 96 hrs 
treatment of on chick CAM after day 6. The CAM was studied 
morphometrically and histologically. There was highly 
significant decrease in number of secondary and tertiary blood 
vessels as well as in total CAM area. 
Keywords: ocimum sanctum, angiogenesis, cam, cancer. 

I. Introduction 

uring development of vascular system two 
processes are involved- vasculogenesis and 
angiogenesis. Vasculogenesis is the process of 

blood vessel formation from angioblasts while 
neovascularisation from pre-existing blood vessel is 
angiogenesis. Angiogenesis is the rapid process up to 
organogenesis. In adults it is slow but plays very 
important physiological role during wound healing and 
reproduction. The process of angiogenesis is highly 
balanced and regulated by angiogenic and angiostatic 
factors- vascular endothelial growth factor (VEGF), 
fibroblast growth factor (FGF), transforming growth 
factor (TGF), angiogenin, tumor necrosis factor (TNF). 
These factors act as switches to control angiogenesis, if 
imbalanced leads to pathological conditions. Excessive 
angiogenesis occurs in cancer, psoriasis, arthritis, 
diabetic blindness, asthma and atherosclerosis. 
Reduced angiogenesis is observed in heart and brain 
ischemia, neurodegenration, hypertension and 
respiratory distress [1]. For controlling all these 
pathological conditions, pro- and antiangiogenic 
therapies have been developed. There are various 
assays have been developed to study angiogenesis. 
The mostly used assay is chick chorioallantoic assay. It 
is easiest and cheapest angiogenesis assay. 

In this present investigation we have used 
methanolic leaf extract of O. sanctum (Tulsi) to study  its  
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angigenic or angiostatic potential. O. sanctum, a  queen 
of herbs is one of the holiest and health giving herb in 
India and subcontinent. The medicinal use of O. 
sanctum is as old as human. In ayurveda it is known as 
‘elixir of life’ and commonly used against headaches, 
common cold, and soared throat. Ethanolic extract of O. 
sanctum decreases glucose level and increase 
glycogen in strreptozotocin induced diabetic rats [2] and 
having normal wound healing as well as dexamethesone 
depressed wound healing by fast epithelialization and 
wound contraction [3]. 

Aqueous extract of O. sanctum possesses 
radio-protective effect by reduction in rapid peroxidation 
in both kidney and salivary glands of rat [4]. The extract 
of O. sanctum having different pharmacological 
activities like- analgesic, antiulcer, antidepressant, anti-
anxiety, anti-tussive, anti-thyroidic, anti-stress, anti-
spasmodic, anti-pyretic and anti-plasmodial [5] . Prashar 
et al have reported that O. sanctum leaf extract having 
blocking effect of chemical carcinogenesis [6]. 

Though there were many reports explaining 
different ethnomedicinal properties of O. sanctum, its 
efficiency on angiogenesis has not been studied. Hence 
this investigation is aimed for screening the properties of 
methanolic leaf extract of O. sanctum on angiogenesis 
by using chick CAM assay. 

II. Materials and Methods 

a) Preparation of extract 
The plant was properly identified and the leaves 

were collected from local area of Sangli district from 
Maharashtra (India). These were washed with distilled 
water, shed dried, mechanically powdered, strained 
through muslin cloth and extracted in methanol. The 
yield of methanol extract was 3.41%.The concentrated 
solution of known concentration was prepared and 
stored as stock solution. At the time of treatment was 
dissolved in dextrose with normal saline (DNS) was 
purchased from Mark-Bioscience Ltd, Goa (G21730031, 
Exp. Dec. 2015). DNS is the medicated saline used to 
prepare proper concentrations of the extract for 
treatment. 

b) Chorioallantoic membrane assay 
For screening the effect of methanolic extract of 

O. sanctum on angiogenesis chick CAM assay was 
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used. The fertilized eggs of Gallus gallus was purchased 
from local farmers, sterilized by 50% alcohol and 
incubated in aseptic incubator at 37.50C with 70- 75% 
humidity. The eggs were grouped three groups- sham 
control, DNS control and treared. These are again sub 
grouped into three – 48, 72 and 96 hrs for treatment 
according to schedule in Table 1. Some eggs were 

incubated for normal development. All eggs were 
observed after 144 hrs of incubation. According to 
mortality and cytotoxic study the dose of extract 
selected was 0.4 mg/ml. The window method was used 
for administration of desired dose [7]. The leaf extract 
was administrated in DNS, sealed and incubated up to 
day 6. 

Table 1 : Treatment schedule at different developmental stages of chick embryo 

Groups Exposure to treatment in hrs Treatment 
in hrs 48 72 96 

I - -   48 
II -   - 72 
III    - 96 

 
i Evaluation of CAM angiogenesis 

The morphometric evaluation was made as 
described by Meloknian [8]. The CAM area was 
calculated- 

Area= (1/2 A) X (1/2 B) X π 
Where A is longest length, B is longest width 

and π= 3.14 
Morphometric study of number of secondary 

and tertiary blood vessels were counted manually on 
computer image by counting branching points [9]. 
Histological evaluation of CAM was made by processing 
of CAM for paraffin embedding and sectioning. The 
sections were cut at 5 µm thickness with the help of 
rotator microtome. 

c)
 

Statistical analysis
 

The data was expressed in mean ± SE. The 
statistical analysis between the groups was made by 
one way ANOVA. The value of p< 0.05, p< 0.01 and 
p<0.001 were considered as significant. 

 

III.
 
Results and Discussions 

In this present investigation we have studied 
effect of acetone methanol extract of O. sanctum leaf by 
using CAM assay. The chick CAM assay is ideal model 
to study angiogenesis

 

[10]. After treatment at different 
developmental stages the chick embryos were 
evaluated morphometrically and histologically at 144 hrs 
of development.

 

Table 2 : Morphometric evaluation of chick CAM after treatment of Ocimum sanctum leaf extract 

Treatment 

(hrs) 
Groups Number of blood vessels CAM 

area(sq.cm) Secondary Tertiary 

48 

(0.4mg/ml) 
Normal 11 ±0.489 113±3.162 26.50±2.4 

Sham control 10±0.632 110±3.149 26.00±2.46 

DNS control 11±0.439 117±3.915 28.00±1.65 

Leaf extract treated 9±0.436 98±1.183 22.93±1.73 

72 

(0.4mg/ml) 
Normal 11±0.510 115±2.9 25.98±2.5 

Sham control 10±0.461 108±1.994 25.50±2.56 

DNS control 12±0.616 120±3.055 29.50±2.38 

Leaf extract treated 9±0.439 88±1.825 20.48±1.73 

96 

(0.4mg/ml) 
Normal 12±0.50 115±2.89 26.50±2.01 

Sham control 9±0.754 108±3.438 24.00±2.5 

DNS control 12±0.461 120±2.983 30.50±2.66 

Leaf extract treated 8±0.336 77±2.983 18.32±2.016 

(Results expressed as mean ± S. E. of 6 embryos. a<0.05, b<0.01, c<0.001 vs. Normal embryos. p<0.05, q<0.01, 
r<0.001 vs. Sham control embryos x<0.05 y<0.01, z<0.001 vs. DNS control embryos) 

a) Morphometric evaluation 

The morphometric evaluation was made by 
considering branching points to differentiate primary, 
secondary and tertiary blood vessels. There was very 
slight decrease in angiogenesis in sham operated 
embryos and very marginal increase in DNS controlled 
embryos as compare to that of normal. The significant 
decrease in number of primary and secondary blood 

vessels was observed at 48 hrs treatments- 15.84% and 
14.9% respectively. More significant decrease in number 
of blood vessels was observed at 72 hrs of treatment 
(34.3% and 43.3%respectively) was reported. Total area 
of CAM was decreased 18.10% at 48 hrs treatment, 
30.57% at 72 hrs treatment while 39.93% at 96 hrs 
treatment of methanolic extract of O. sanctum

 
(Plate I, 

Table 2 and Fig. 1-3).
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b) Histological evaluation (Plate II) 
For histological evaluation T. S. of CAM was 

studied as described in materials and methods. 
Histologically CAM consisted of mesodermal cells 
intervening between ectodermal and endodermal layers. 
There is presence of capillary plexus near the ectoderm. 
Formation of capillary plexus was studied by Melkonian 
et al [13]. The undifferentiated mesenchymal cells are 
forming capillary plexus. The blood vessel associated 
with capillary plexus is considered as part of capillary 
plexus. Normal CAM is with numerous mesodermal 
blood vessels with capillary plexus by day 6. The 
considerable inhibition of blood vessels associated with 
capillary plexus in extract treated embryos by day 6. The 
thickness of CAM was also decreased in treated CAM. 
Sham controlled CAM was with slight decrease in blood 
vessels and capillary plexus while in DNS controlled 
CAM was with slight increase in number of capillary 
plexus with main blood vessel. 

According to Melkonian number of capillary 
plexuses was decreased in CAM treated with 
cytochalasin D and suramin which inhibit angiogenesis. 
The same findings were observed in the present 
investigation. There was decrease in CAM thickness 
indicates that metanolic extract of O. sanctum inhibit 
angiogenesis. 

This antiangiogenic property of O. sanctum can 
be used for antiangiogenic therapy against cancer. No 
tumor can develop without angiogenesis to meet 
increasing demand of food and oxygen. Due to severe 
side effects and non targeting killing of neoplastic cells 
by chemotherapy, scientists are in search of alternative 
medicines. For safer and effective approach of 
antiangiogenic drugs, the herbalists are trying to search 
such drugs from herbs. Morphin was the first drug 
isolated from plant, Papaver somniferum in 1805. 
According to Manikandan et al [14] there is differential 
sensitivities of gastric carcinoma and normal stomach 
tissue to growth control and apoptosis induction by 
ethanolic o. sanctum leaf extract. Administration of 
ethanolic leaf extract selectively induces apoptosis in 
MNNG- treated rats but not in normal rats. The O. 
sanctum contains phytochemicals like- eugenol, ursolic 
acid, carvacrol, apigenin, luteolin and carvacrol. 
Eugenol, ursolic acid and cavacrol have been repoeted 
to inhibit cell proliferation in vitro [15]. Eugenol, ursolic 
acid and apigenin were found to induce apoptosis by 
influencing Bcl-2/ax ratio and cytochrome C mediated 
caspase 3 activation [16]. Present investigation supports 
the above findings. This extract is having combination of 
different phytoconstitutents which acts together to 
reduce sprouting angiogenesis. This antiangiogenic 
property of O. sanctum was also reported of acetone 
leaf extract [9]. 

Hence antiangiogenic property of O. sanctum 
may be aimed to halt new blood vessel growth to treat 
disease like cancer, diabetic blindness, rheumatoid 

arthritis etc. This therapy will starve the tumor for oxygen 
and nutrients. 

IV. Conclusion 
O. sanctum is used traditionally in our country 

and called ‘Elixir of Life’. However the leaf extract have 
to be screened by ethno pharmacological research. As 
it is promising plant for anticancer therapy, extensive 
investigations on the metabolism, pharmcodynamic 
interactions of individual metabolism as well as 
molecular mechanism has to be studied.  
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σ
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ρ
 

Abstract- The study was conducted at peri-Addis Ababa 
districts of Oromia with the aim of assessing hygienic status, 
knowledge gap, constraints

 
affecting production, marketing 

and consumption of milk. A total of 102 milk producing 
farmers at Holeta, Sebeta and Sululta districts, Informal 
merchant, collection centers  dairy cooperative and  retail 
centers at Addis Ababa were engaged by using multi-stage 
purposive sampling method.  About 99% of participants in the 
areas  market whole milk and 94% of the milk produced per 
households was sold. About 96.1 and 23% of the participants 
stated that milk production and marketing in areas maintain 
household food security and profitable farm activity 
respectively. The major challenges of milk production and 
marketing in the areas were; feed shortage, high feed cost, 
disease, shortage of land for grazing, and price fluctuation 
during fasting season, long term contract for milk marketing 
and milk quality, respectively. About 40% uses traditional 
flavoring agents and anti-microbial effect for cleaning milk 
transporting equipments. Channels of milk marketing involved 
in this area include direct sellers, milk collection centers, 
informal merchants, milk cooperative unions, hotels, dairy 
product processing plants and retail shops. However, majority 
of the participants brought their milk to the collection center 
and private dairy processing plants  About 68.6 % and 31.4% 
of the participants bring milk twice daily to collection center 
and private processing plant, respectively. About 98%, 97.1 
and 94.15% of the participants in the study sites used plastic 
utensils for milking, storing before transportation and 
transporting milk Besides, lack of training for producers, lack 
of awareness on standard milk and milk product production 
and marketing, lack of aseptic milk handling  and use of 
traditional flavor plants  on milk microbial load were major 
knowledge gap in the areas

 
and milk available to the 

consumer in Addis Ababa via different supply chain critical 
points have low hygienic status according to American and 
European community member state.

 Keywords: hygienic practice , food security, value chain, 
critical

 
points, raw milk, knowledge gap.

 
I.

 
Introduction

 
thiopia is believed  to have the largest livestock 
population in Africa.  Despite its huge  population, 
the   livestock   subsector   in   the  country  is   less

 
Author α: College of Agriculture, Department of Animal and Range 
Sciences, Wolaita Sodo University, Wolaita Sodo, Ethiopia.  
e-mail: amistu_5@yahoo.com 
Author σ: Center for Food Science and Nutrition, College of Natural 
Science, Addis Ababa University, Addis Ababa, Ethiopia.
Author ρ: College of Development Studies, Addis Ababa University, 
Addis Ababa, Ethiopia. 

productive in general, and compared to its potential, the 
direct contribution to the national economy is limited 
(Kedija et al.,

 
2008; Sintayehu et al.,

 
2008). 

Consequently, the national milk production and overall 
milk consumption in Ethiopia are very low, even 
compared with other African countries of lowest 
livestock population (Zegeye, 2003; Melese and Beyene, 
2009). 

For smallholder farmers, dairying provides the 
opportunity to the efficient land use, labor and feed 
resources and generates regular income (Yitaye et al., 
2009). In Ethiopia, one of the developing countries, 
urban and peri-urban dairying constitutes an important 
sector of the agricultural production system (Yitaye et 
al., 2009).  Livestock represents major national 
resources and form an integral part of agricultural 
production system (Gebrewold et al., 2000). Cows 
contribute to about 95% of the total annual milk 
produced at national level, while small ruminants and 
camels contribute 12.5% and 6.3%, respectively (Kedija 
et al., 2008 and CSA, 2010). More than 75% of the 
product is absorbed locally for consumption (Getachew 
and Gashaw, 2001). 

Dairy production, among the sector of livestock 
production systems, is a critical issue in Ethiopia where 
livestock and its products are important source of food 
and income, and dairying have not been fully exploited 
and promoted in the country (Sintayehu et al., 2008). To 
be effective, the efforts to improve the productivity of  
smallholder dairy production and improve its market 
orientation needs to be supported and informed by 
detailed understanding of the current and dynamic 
condition of production, marketing, processing and 
consumption of milk and dairy products (Asfaw, 2009).  

In the context of developing countries, the 
potential advantages of market-oriented smallholder 
dairying is improving the welfare of farm households 
and its multiplier effects on other sectors of the 
economy. Milk and milk products generates income for 
the farm households on regular basis, milk provides a 
highly nutritious food for people of all age groups and 
particularly for infants and lactating mothers thus 
reducing the problem of malnutrition among rural 
households and the value adding activities such as the 
processing, marketing and distribution of milk and milk 
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products also create employment opportunities in the 
rural and urban sectors (Bennet et al., 2006 and Asfaw, 
2009). 

Nutritionally, milk has been defined as the most 
nearly ‘’perfect food”. It is a compensatory part of daily 
diet especially for the  mothers with child as well as 
growing children (Javaid et al., 2009; Olatunji et al., 
2012). It is daily produced, sold for cash or readily 
processed. It is a cash crop in the milk-shed areas that 
enables families to buy other foodstuffs, contributing 
significantly to the household food security. It also 
constitutes a significant proportion of the value of all 
livestock food products in Ethiopia (about 56%), while 
livestock food products constitute an important 
proportion of the value of total food products in the 
country (Belete et al., 2010). 

Milk is a complex biological fluid and by its 
nature, a good growth medium for many 
microorganisms. Because of its physico-chemical 
properties, it needs strict hygienic condition to avoid 
contamination of milk with microorganisms. Therefore, 
the microbial content of milk is a major feature in 
determining its quality (Rogelj,2003). Food quality and 
safety standards in Ethiopia are one of the most concern 
areas because producers need to minimize loss while 
the general public would like to have a fair idea of what 
standard of food to buy for consumption. Also the safety 
of the food supplied for consumption especially for 
foods like milk is of paramount concern. 

Microbial load is a major factor in determining 
milk quality. It indicates the hygienic level exercised 
during milking, cleanliness of the milk utensils, condition 
of storage, and manner of transport as well as the 
cleanliness of the udder of the individual animals 
(Ahmed, 2009; Fatine et al., 2012). The initial 
microbiological quality of milk can vary substantially 
based on factors such as the health of the animal, the 
sanitary condition of the milking environment and milker 
(Biruk et al., 2009).  

Microbial contamination of milk can therefore 
originate from within the udder; the exterior of the teats 
and udder; and from the milk handling and storage 
equipment (Biruk et al., 2009; Negash et al., 2012).  
Unsafe milk not only impairs with public health but also 
its perishable nature makes it most susceptible to 
spoilage organisms that could result in quantitative loss 
of the milk. Hence, the quantitative loss of meager 
resource milk, due to spoilage could affect not only the 
small holder milk producer but also the consumption by 
urban dwellers and the entire nation. A range of factors 
can lead to food being unsafe, such as poor handling 
and storage conditions, naturally occurring toxins in 
food itself, contaminated water, pesticides and drug 
residues, and lack of adequate temperature control. 
Such safety problems, in extreme cases, can have 

negative impact on the food security status of a country 
(FAO, 2011). 

FAO (2011) defines food loss as the decrease 
in edible food mass throughout the supply chain which 
could have a significant impact on the livelihoods of 
many smallholders given that most of them live on the 
margins of food insecurity. These losses can occur at 
production, postharvest and processing stages in the 
chain (Parfitt et al., 2010). For milk, losses at agricultural 
production level refer to decreased milk production due 
to unhealthy dairy cow and its environment. At 
postharvest handling and storage, milk loss is caused 
by mishandling and degradation during transportation 
between farm and distribution. The quality of milk may 
be lowered by numerous factors such as adulteration, 
contamination during and after milking and the presence 
of udder infections (Esron et al., 2005). 

Seventy percent of total  milk sold in Addis 
Ababa  informally comes from smallholder dairy 
production system located around Addis Ababa. The 
raw milk is thus marketed directly or through middlemen 
without any form of pasteurization or quality control 
measures (Ashenafi, 2002; Zelalem and Faye, 2006). 
Hygienic production and safe handling of milk from the 
production to consumption chain has always been a 
matter of consumer complaint on the ground that the 
milk is presumed sub standard. This could partly be 
attributed to non-existence of dairy facilities at small 
holders’ production system. Usually milk is collected in a 
milk collection container, before loading to centers of 
processing or milk retail shops.   

Awareness and knowledge of available 
standards for dairy products, processing, handling and 
marketing is not well ahead. One can presume that milk 
at the spot of immediate production may neither be sub-
standard nor adulterated. Most of the concern of quality 
and safety are raised as milk starts along the supply 
chain.  

In the first step, diagnostic survey was made 
and discussions were held with agricultural extension 
officers and available dairy cooperatives/unions in the 
three districts. Two villages were selected purposively 
from each district on the basis of dairy production 
potential, linkage to milk market, access to supply milk 
collection center, presence of dairy cooperative unions 
and accessibility. Subsequently, a total of 102 dairy 
farmers (40 from Holeta, 30 from Sululta and 32 from 
Sebeta) were selected with the help of Development 
Agents and used as study participants.  

In addition to milk producing households, 
collection centers, informal merchants and dairy 
cooperative union at each districts were interviewed 
referring to milk marketing outlets, handling patterns and 
transportation of products to further processing and final 
consumers. 
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 Following the routes, milk retailers’  in Addis 

Ababa were also interviewed on milk handling, 
transportation, cooling system and if they met long-term 
consumer's milk demand and preference. Data were 
analyzed using SPSS software (ver.16, 2007) package. 
Descriptive statistics such as mean, frequency 
distribution and percentage was used to report data 
from survey study. Significant log mean differences were 
separated based on Least Significant Difference (LSD) 
test mean separation technique. Means were declared 
significant at (p<0.05).

 
II.

 
Result and Discussion

 
a)

 
Herd structure 

 About 19.6%
 
(n=20) of the participants  own 

local dairy cows. However, majority of the participants 
own cross breed dairy cows. The mean number of cross 
breed and local cows were 2.54±0.17 and 2.50±0.17, 
respectively, per households on the study sites.  About 
43.2% of

 
the participants have more than three milking 

cows, 18.3% own three milking cows, 17.9% own two 
dairy cows and 20.6% own only one dairy cow per 
households. This implies that milk production is one of 
important income generating activity in the areas and 
contributes greatly to household food security and 
economy.

 

b)
 

Hygienic practices
 Hygienic practices are major pathways to 

produce safe and quality products for the consumers 
there by reduces microbial contamination and loss of 
product. Source and type of water used for washing 
hand and utensil have profound effect on microbial 
contamination of the milk. About 26.5, 6.9, 46.1, 2.9 and 
17.6% of the participants only used cold pipe water, 
warm river water, warm pipe, cold river water and cold 
well water, respectively for washing udder and teat 
before milking in the whole study site (Table 1). 
Additionally, through hand washing (especially in the 
developing countries) in between milking, during pre-
milking and post-milking stages by using safe 
disinfectants can enhance the safety of fresh milk 
(Oliver, 2005).

 Only 77.2% of the study participants wash their 
hands before milking in all the study sites. The 
proportion was higher at Sebeta then Holeta 77.2 and 
76.5%, respectively. This is due to lack of training for 
producers and other milk handlers on the washing of 
their hands and milk utensils

 
that mitigate the growth of 

microorganisms and maintaining the safety of products 
thereby enhancing the safe product available for 
consumers and reduce the loss of product that have 
profound effect on food security.

 

                                                                                                                        

River water                                                                     18.7                         25.1                                            19.0 
 

Districts
 

 
                                                                                        

 
Sebeta                           Sululta                                     Holeta

 
Hygienic practices                                                 n=32                              n=30                                      n=40

      Practicing barn cleaning daily                                         94.4                            95.7                                         98.6
      Using bedding materials for milking cows                      26.6                             63.4                                         78.6
 Producers followed during milking 

 Washing udder before and after milking                         --                                    --                                             --      
 Washing udder before milking only                               82.5                            86.3                                          93.3

 Not common practice                                                     3.7                                3.2                                               -- 
Some times                                                                     13.2                           10.5                                             6.7

 Washing hands   before milking                                    77.2                           70.9                                           76. 5    
 Type of water used for udder washing 

      Cold                                                                                 28.1                           20.0                                           37.5 
 Warm                                                                              59.7                          70.0                                              50 

 Both alternatively                                                            9.7                                -                                              8.3
 Sources of water for farm activities   

 Warm tap/Pipe water                                                      76.7                         73.6                                           79.0 
 Well water                                                                       4.6                            1.2                                             2.0 

 

 Majority of participants did not use bedding 
materials for milking cows in the whole study areas. But 
the proportion was very low for Sebeta

 
which was 

related to high price of material and unavailability.  Only 
26.6, 63.4 and 78.6% of the respondents at Sebeta, 
Sululta and Holeta, respectively, use bedding materials. 
Use of bedding materials and frequent cleaning of barn 
have profound effect on reducing microbial 
contamination of teat and udder(Sintayehu et al.,

 

2008).

 

According to study participants, about 40% 
uses traditional flavoring agents and anti-microbial effect 
for cleaning milk transporting equipments. Among  them 
about 22.5% and 20.6%  used 'woira' and 'Kosorot' 
respectively and the remaining used 'Ajekis' and 'Largo' 
for washing equipments. Almost all of the participants in 
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the study area use plastic materials for milking, storage 
and transportation of milk and only insignificant number 
of participants;1.2% and 1.3%  used metal can and 

Table 1 :  Percentage hygienic practices of dairy farmers followed during milking at different study sites



 
 

 

 

 

                                                          Districts     
                                                                                            Sebeta              Sululta                Holeta                   

                                                                                                                                                  
  Pre-milking procedure                                                                  n=32                n=30                      n=40

 Use of towel for drying udder        
 Common towel for cleaning and drying udder and teat                              48.1              5

1.3                            72.2                                                                               Individual towel for each                                                                              3.4               
 
4.5                              3.8

 Massage with bare hand                                                                             64.4              59.1                            50.3
 No washing and drying                                                                              

 
3.5               

 
10.0                            12.4

 Milking procedure 
      Hand milking                                                                                             

 
100                 100                              100

      Machine milking                                                                                          --                     --                                  -- 
Milking Frequency                                                            

 Once daily                                                                                                
 
2.1                  2.6                             2.0

 Twice a daily                                                                                           96.3                
 
96.8                            97.3

 
 Almost all participants households in the study 

sites follows milking their cows per day, (91.2%)morning 
and afternoon, (6.9%)morning only and (1%) milk cows 
either mid day, evening or morning. The result of present 
study was similar to that of Sintayehu et al. (2008) who 
stated majority of the participants (96.3%) milk their 
cows twice daily in Shashsmane-Dilla area, Southern 
Ethiopia.

 

c)
  

Milk production per households and milking 
practice

 Milk production and marketing have a 
significant effect on the household food security as well 
as  contributing to the national GDP. Table 3 indicates 
milk production per household.

 

Table 3 : 
 
Mean number of milking cows per/household and milk produced per study sites

 

Variables  
Sebeta 
n=32 

Districts 
Holeta 
N=40 

 
Sululta 
N=30 

 

No. of cows currently milked 
One 
Two 

Three 
More than three 

A  f ilk d d/d  

 
8(27.5) 
6(22.5) 
5(18.6) 
9(31.4) 

 

 
10(24.5) 
7(16.7) 
7(17.2) 

12 (29.8) 
 

 
8(24.1) 
6(17.2) 
11(29.6) 
10(28.8) 

 
 
 

 

1-5 liters 
6-10 liters 
>10 liters 
>15 liters 

Use  of cooling system 

1(2.9) 
11(38.6) 
14(52.0) 

2(6.5) 

1(3.4) 
15(37.3) 
20(49.1) 
4(10.2) 

1(3.1) 
13(36.9) 
18(53.4) 

2(6.6) 

Refrigerator 
Traditional system 

At room temperature 

1(3.3) 
11(40.0) 
16 (56.7) 

 

1(1.6) 
20(49.1) 
19(49.3) 

1(2.6) 
17(49.6) 
16(47.2) 

 
 

 

 
The mean number of cow from which milk is 

pooled daily was 2.59±0.114 per household in the 
whole study areas (Table 3). Majority of participants in 
the study areas pool milk from more than three cows 
(31.4%), from two cows (22.5%), from three 
cows(14.1%)  and the remaining were from only one 
cows(20.7%). About 52% of the participants in study 
sites produce on average more than 10 liters of milk 
daily and 45.1% and 2.9% of participants respectively 

produce 6-10 and 1-5 liters of milk per day/cow.  This 
implies that majority of study participants produce and 
market high amount of milk that helps to sustain their 
household food security. Consumption of milk at 
household level was very low and majority of milk was 
sold per households that help to generate income.  

On the contrary to the present finding, another 
study Teshager et al. (2013) found higher mean (96%) of 
milk consumption per household.  About 96.1% of the 
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stainless steel respectively and 1.1 % used clay pot for 
storage before transportation.

Table 2  :  Percentage milking procedure and frequency of dairy farmers followed during milking at different study 
site



                                                              
 participants intended to expand milk production for the 

future while the remaining was not interested to do so. 
About (96.1%) and (2.3%) of the participants, 
respectively responded that milk production maintains 
household food production and generates income/ 
profitable. 

 
d)

 
Milk production and marketing in area

 Marketing system of milk at study area is
 unorganized and is carried out through direct sellers 

(milk passes directly from the producer to the 
consumer) and indirect marketing channels where 
several agencies operate between producer and 
consumer. 

 The channels in marketing of milk involved in 
this area include direct sellers, milk collection centers, 
informal merchants, milk cooperative unions, hotels, 
dairy product processing plants and retail shops. 
However, majority of the participants brought their milk 
to the collection center and private dairy processing 
plants.  Almost all of the participants were marketing  
milk travelling on foot by holding milk and small number 
of the participants were supplying milk by travelling by 
horse cart and others are by using bicycle. That was in 
line with Kedija

 
et al. (2008), who reported majority of 

participants were market milk travelling on foot by 
holding milk in Meiso districts of Oromia. 

 Majority of milk was marketed to collection 
centers in the case of Holeta and Sululta and then to 
Addis Ababa where as

 
in the case of Sebeta, majority of 

milk taken to private milk processing plant, collection 
center to Addis Ababa and informal merchants 
contribute to higher share of milk marketing outlets.  
About 68.6 % and 31.4% of the participants bring milk 
twice daily to collection center and private processing 
plant, respectively. About 99% of the participants were 
marketing milk in the form of whole milk. Whereas 
Teshager et al. (2013) reported that traditionally selling 
of raw milk was considered as taboo and none of the 
respondents were involved in raw milk marketing in 
Algie, Oromia regional state, Ethiopia. Besides the 
report is higher that 64.4% that is reported by Teshager 
et al.(2013) from south western parts of Oromia.

 The result of current the study for milk marketing 
was higher than that reported by Teshager et al. (2013) 
in Ilu Aba Bora zone in that only 10.5% overall milk was 
marketed which indicates that milk production is the 
major income generating activity in the area that helps 
to maintain household food security. But the results of 
current study agreed with that of Agza et al. (2013) that 
showed about 94% of milk produced was sold while 6% 
was retained for home consumption that shows the 
producers provide good service to the community in the 
area by serving as a good source of milk supply.

 
e)

 
Milk production and household food security  

safety, quality and enough food for all members of 
household to maintain

 

productive and healthy life. 
Majority of participants in the area responded that milk 
production and marketing have a key role in maintaining 
household food security and nutritious diet to all 
household members. 

 

About 52%, 45.1% and 2.9% of the participants 
produced more than 10 liters, 6-10 liters and 1-5 liters of 
milk per households per day on average, respectively. 
This indicates that the areas were potential for milk 
production and it contributes significantly to household 
food security.

 

About 67.3% of participants in three districts 
showed that milk production and marketing plays 
invaluable role in household food security. From the 
total participants about 51.2%, 17.1 and 22% stated that 
milk production used as source of purchasing food 
crop, students school fee and saving bank, respectively. 
At household level, females play great role in milking, 
milk handling and marketing of milk. About 47.5%, 
12.9% and 39.6 female, male and both gender, 
respectively, of the participants declared that 
involvement in milk production in all districts.

 
f)

 

Milk handling practices

 
Major factors that affect quality of dairy 

products are  related with type and hygienic status of 
milking utensils used as well as method and frequency 
of cleaning udder, storage of milk and transportation 
utensils. About 98%, 97.1 and 94.15% of the participants 
in the study sites used plastic utensils for milking, 
storing before transportation and transporting milk.  The 
result of present study was higher than that reported by 
Sintayehu et al. (2008) in Southern Ethiopia. Besides, 
significant number of respondents use plastic jar having 
narrow neck which may not be suitable for cleaning and 
may cause for microbial growth. More than half of the 
study participants did not use aroma producing plants 
like woira (Olea africana) that have profound effect on 
reducing growth of microorganisms (Sintayehu et al., 
2008 and Asfaw, 2008). On the other hand, some 
participants use 'Ajekis' and Largo 'liquid soap' for 
washing utensils.

 

 

Major challenges of Milk

 

production and marketing in 
the study areas  

Milk production is one of crucial income 
generating activity that maintains household food 
security and national economy as whole. However, it is 
challenged by a number of factors that hinder level of 
production as well as safety issues of the product. As 
indicated in the figure1, the major challenges identified 
in the study sites include; feed shortage, high price of 
feed,  disease, lack of capital,  price fluctuation/market 
condition, and shortage of land for expansion. 
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Food security is alarming issue in worldwide 
currently. In its broad term food security describes 

                                                             
Almost all of the participants were claiming feed 

shortage and high price of feed resource as the major 

g)



 
 

 
 

 

  

On top of the above factors that challenge milk 
production in the areas, the milk produced also doesn't 
reach point of final consumption at required time and 
condition of product that creates conducive environment 
for growth of many microorganisms that spoil products 
and results in food safety hazard as well as loss of 

products.  Major problems of milk marketing in the area 
identified were indicated in Figure 2 and include; price 
fluctuation during fasting months, distance to selling 
centers and/or market, long term contracts, milk quality, 
lack of quality based pricing system. 

 

As majority of community members in the areas 
were Orthodox Christian followers and they do have long 
fasting season that abstains consumption of animal 
products. This also resulted in price fluctuation in milk 
marketing. About 96% of the participants in the area 
responded that fasting season has a profound effect in 
the amount of milk marketed and diminution of its price. 
Besides to that, lack of well sophisticated transportation 
system, lack of consistent/long term customer flow 
especially during fasting season, lack of cooling system 
and lack of standard for pricing system have also their 
negative contribution to marketing of milk in the areas. 
Problems identified were slightly similar to that reported 
by (Teshager et al., 2013). Majority of the participants in 
the study area complains that during fasting season 
both collection centers and private milk processing 

plants restricts the amount of milk to be brought to the 
center. These factors coupled with unavailability and 
expensiveness of raw materials in the area discourages 
milk producing households.  

h) Awareness on milk production, transportation and 
marketing system 

The level of awareness among producers play 
great role to maintain products in safer condition and 
good marketability of the products there by ensuring 
household food security as well improving economic 
status. However, although the sites are potential for milk 
production, majority of the participants were not in 
position to get support from responsible bodies for 
future expansion of the business and they have not got 
adequate training on milk production, transportation and 
marketing system.  
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challenge in the areas. Similarly, different research 
works Agza et al. (2013); Teshager et al. (2013); Kedija 
et al. (2008)  in different parts of Oromia were implicated 
that milk production in Ethiopia is highly hindered by 

one or more of the above mentioned factors  that affect 
productivity of milking cows as well as household 
income from them.

Figure 1 : The major challenges of milk production in the study site

Figure 2 : The major challenges of milk marketing in the study areas



 
                                                              

According to the participants, only 52.5% of the 
respondents got training on milk production only from 
government where as the others were not well oriented 
in producing the product that penetrate the market and 
competitive in area. The level of awareness contributes 
a lion's share in producing market competitive product 
there by maintaining household food security and 
national economy as well. 

Besides to this, awareness trigger producers to 
produce safe and quality item there by helps to reduce 
loss of product during milking, transportation and 
marketing chain. Due to lack of awareness, majority of 
the participants were not member of milk cooperative in 
the area. Only 45.1% of the participants were members 
of milk cooperatives and others were not cooperative 
members that challenge them in marketing the products 
especially during fasting season. As majority of the 
participants said that those who are member of dairy 
cooperative were not face problem of milk marketing 
even during long fasting season because they have 
agreement in milk marketing throughout production 
period. 

Use of detergent for cleaning and traditional 
flavoring plants for milking and milk storing equipments 
have significant effect on the microbial growth on the 
milk. However, almost all of the participants were using 
'Ajekis' for washing milking and milk transporting 
equipments. Only insignificant numbers of the 
participants were use traditional flavoring plants for 
washing and smoking of milking, milk storage and 
transporting equipments. 

III. Conclusion 

Milk production and marketing is one of the 
most important farm activities that helps to generate 
income for households, maintain household food 
security in study areas and contributes to national 
economy as well. Milk production in the study sites was 
highly constrained by production, handling and 
marketing problems that reduce the amount to be 
produced, safety of the product and uniform distribution 
of particular food item between or within group/food 
security in particular. The major problems identified in 
the areas were feed shortage and its high cost as well 
as price fluctuation between fasting and no fasting 
periods of milk consumption.  

The major challenges of milk production and 
marketing in the areas were; feed shortage, high feed 
cost, disease, shortage of land for grazing, and price 
fluctuation during fasting season, long term contract for 
milk marketing and milk quality, respectively. Besides, 
lack of training for producers, lack of awareness on 
standard milk and milk product production and 
marketing, lack of aseptic milk handling and use of 
traditional flavor plants on milk microbial load were 
major knowledge gap in the areas. 

Farm households market raw whole milk mainly 
to private milk processing plant, milk collection center 
and dairy cooperative unions rather than local market in 
the study area. The result obtained in this study 
concluded that milk available to the consumer in Addis 
Ababa via different supply chain critical points have low 
hygienic status according to American and European 
community member state. Milk marketing actors 
especially from collection center to retail shop 
and/vendors should use refrigerated vehicle and cold 
chain in place of open container and vehicle to maintain 
bulk tank temperature there by minimize microbial 
growth during transportation and storage.   
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The Area or field of specialization may or may not be of any category as mentioned in 
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used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
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exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                                                                                       
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Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives.

 Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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Apodachlya · 2, 8, 10, 14, 16, 18, 19
Aspergillus · 2, 8, 10, 14, 16, 18, 19
Assays · 26

B
Botryodiplodia · 8, 10, 14, 16, 18, 19
Brasicola · 2, 10, 12, 14, 16, 17, 18, 19, 20

C

Caspase · 30
Ceratocystis · 2, 4, 9, 10, 14, 16, 18, 19
Cercospora · 2, 4, 10, 14, 16, 18, 19
Chalaropsis · 2, 10, 14, 16, 18, 20
Chorioallantoic · 26, 31, 32
Cytochalasin · 30

D

Dacromyces · 2, 10, 12, 14, 16, 18, 19, 20
Deliquescens · 2, 10, 12, 14, 16, 18, 20

G

Galactagogue · 4
Geotrichum · 2, 10, 12, 14, 16, 17, 18, 19, 20
Globrous · 2

I

Ischemia · 26

L

Luteolin · 30

M

Morphometrically · 26, 28
Mycoflora · 1, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24

N

Neovascularisation · 26

O

Obubra · 2, 4, 6
Oromia · 1, 38, 40, 42, 44, 46, 48, 50, 52, 54, LVI
Ovonum · 2, 4, 6, 7, 8
Oxysporum · 2, 10, 12, 14, 16, 18, 20

P

Pasteurization · 40
Pathogenicity · 2, 6, 16, 20
Penicilliodes · 2, 10, 15, 17, 20

 

Postharvest · 40

T

Theobromae · 2, 9, 10, 11, 14, 16, 18, 19
Trichosporonoide · 2, 10, 12, 14, 15, 17, 18, 19, 20

U

Ursolic · 30
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