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Abstract - Melon flour was blends with Wheat flour in the following ratio 100:0, 70:30,50:50, 
30:70,0:100 and each categories were spiced with ginger (Zingiber officinale) at concentration of 
5g and 10g respectively. The effect of spice (Zingiber officinale) at both concentration (5g and 
10g) on the physical properties height, diameter were determined for all categories using meter 
rule and then spread factor was calculated to range from 2.8X102 to 14.8 X102. Microbial 
evaluation was carried out on the prepared cookies. Total Viable Count, Total Staphylococcus
count, Total Bacillus count and Total coliform count were determined using selective media. 
These were comparing to microbiological specification for baked cookies. The effect of the spice 
Zingiber officinale at both concentrations on the microbial load reveals a significant difference as 
increase in the spice concentration led to decrease in microbial load. 
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Effect of Curry Spice (Murraya koenigii  ) on the 
Shelflife of Cookies (Biscuit) Produce from 
Sorghum Flour Blends with Wheat Flour 

      

Abstract Melon flour was blends with Wheat flour in the 
following ratio 100:0, 70:30,50:50, 30:70,0:100 and each 
categories were spiced with ginger (Zingiber officinale) at 
concentration of 5g and 10g respectively. The effect of spice 
(Zingiber officinale) at both concentration (5g and 10g) on the 
physical properties height, diameter were determined for all 
categories using meter rule and then spread factor was 
calculated to range from 2.8X102 to 14.8 X102. Microbial 
evaluation was carried out on the prepared cookies. Total 
Viable Count, Total Staphylococcus count, Total Bacillus count 
and Total coliform count were determined using selective 
media. These were comparing to microbiological specification 
for baked cookies. The effect of the spice Zingiber officinale at 
both concentrations on the microbial load reveals a significant 
difference as increase in the spice concentration led to 
decrease in microbial load. The sensory evaluation of the 
produce cookies at both concentrations shows no significant 
difference at probability<0.05 using t-test and after storage for 
three to six weeks, there was no significant difference within 
the sensory properties using ANOVA. Melon can be 
encourage for fortification biscuit as it is reach oil that aids in 
stickiness and binding properties, reduction butter quantity 
during production and also browning agent in place of 
dextrose. The preservative potential of the spice (Zingiber 
officinale) and the effect on the sensory properties were 
acceptable by the panelist.   
Keywords  Microbial Load, Organoleptic Properties, 
Shelf Life.  

I. Introduction 

aking is a food cooking method using prolonged 
dry heat acting by convection and not by thermal 
radiation, normally in an oven. Baking is the 

process of using food ingredients and formulas, or 
recipes to cook food or bake a food product.It is 
primarily used for the preparation of bread, cakes, 
pastries and pies, tarts, quoches cookies and crackers 
(Mridula et al, 2007). Biscuits are ready-to-eat, cheap 
and convenient food product that is consumed among 
all age groups in many countries (Hussein et al, 2006; 
Iwegbue, 2012). Biscuits have been reported to be rich 
in  fat  and carbohydrate; hence  they  can be referred to  
as energy giving food as well as good sources of 
protein  and  minerals (Kure et al, 1998). The main 
ingredient generally used for biscuit production  is wheat 
  

   
 

 

flour with other ingredients such as margarine 
(shortening), sweeteners (sugar), leaving agents, eggs, 
milk, salt and flavours (Ghattas et al, 2008). In many 
parts of sub-Saharan Africa and most especially Nigeria, 
advancing prosperity and urbanization couple with 
tremendous increase in population. In recent years have 
led to an increase in the consumption of wheat-based 
products especially biscuits and breads. However, the 
production of wheat in Nigeria is extremely low far below 
domestic requirements. 

Wheat flour is a powder made from the grinding 
of wheat used for human consumption. Wheat flour is 
the most common flour used in baking different between 
bread flour and cake flour. Wheat protein is easily 
digested by nearly 99% of human. So is its starch. 
Wheat also contains a diversity of minerals, vitamins and 
fats (lipids). With a small amount of animal or legume 
protein added a wheat-based meal is highly nutritious. 
Sorghum is one of the crops grow in many African 
countries primarily as food crop with less than 5% of the 
annual production commercially processed by the 
industry (Rohrbach and Kiriwaggulu, 2008; Okoli et al, 
2010). Sorghum grain ranks third among the 
domesticated cereals for human consumption and is a 
staple food in many African countries, India and China 
(Elkhalifa and El-Tinay, 2002; Awadalkareem et al, 2008; 
Elemo et al, 2011; Mohammed et al, 2011). 

Curry power Murraya koenigi is a spice mixture 
of widely varying composition developed by the British 
during the days of the Indian Cuisine at home. Curry 
powders and pastes produced and consumed in India 
are extremely diverse, some red, some yellow, some 
brown, some with five spices and some with as many as 
20 or more. Besides the previously mentioned spices, 
other commonly found spices, white pepper, ground 
mustard, ground ginger, cinnamon, roasted cumin, 
cloves, nutmeg, mace, green, cardamom seeds or 
black cardamom pods, bay leaves and coriander seeds 
(Adebowale et al, 2008). 

Shelf life is the recommendation of time that 
products can be stored, during which the defined quality 
of a specified proportion of the goods remains 
acceptable under expected condition of distribution, 
storage and displays. Most food products shelf life are 
increased using preservative – A preservative is a 
naturally occurring or synthetically produced substances 

B 
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e.g. (salt) that are added to product such as foods, 
pharmaceutical paints, biological samples, woods etc. 
to prevent decomposition by microbial growth or by 
undesirable chemical changes (Gyesley, 2008). 

The present work aimed to know the effect of 
spices Murraya koenigi shelf life of biscuit produced 
from blends of sorghum flour and wheat flour.  

II. Materials and Method 

a) Collection and Processing of Raw Materials and 
Baked Products 

sorghum and wheat was collected from a local 
market Oja-Ikoko, in Owo Town, Ondo State and the 
dirt’s, stones and other extraneous material was picked 
and the wheat was grinded using a laboratory hammer 
mill to pass through a 0.4mm screen (Elkhalfa and El-
Tinay, 2002) and   pulverized. Bakery products, sugar, 
eggs, margarine, milk and salt were also gotten from the 
same market.  

i. Preparation of Composite Flour and Cookies 
(Biscuit) 

Ten composite flours was prepared by 
substituting melon flour and wheat flour with 5g and 10g 
of Curry power Murraya koenigi in the blends proportion 
of 100;0, 70;30, 50;50, 30;70, 0;100 for 5g and 10g 
respectively. Biscuit was produced from the composite 
flours and spices according to the method of Giwa et al 
(2012). 

ii. Physical Analysis of the Biscuit 
The diameter and height of the biscuit produced 

was measured with a calibrated ruler as described by 
(Opawale et al., 2011, Giwa et al., 2012). 

iii. Microbial Evaluation of the Biscuit 
Microbial count was determined according to 

standard method described by (Giwa et al., 2012, Umoh 
et al., 2004, Onuorah and Akijede 2004). This microbial 
analysis was carried out immediately after production 
and two weeks interval to the storage times of six weeks.  

iv. Sensory Evaluation of the Biscuit 
The organoleptic evaluation of the biscuit 

sample was carried out for consumer acceptance and 
performance using five trained panelist (student and 
staff of the Department of Science Laboratory 
Technology, Rufus Giwa Polytechnic, Owo, Ondo State, 
Nigeria) (Opawale et al., 2011). This sensory analysis 
was carried out immediately after production and two 
weeks interval to the storage times of six weeks. The 
result was recorded in triplicate ± standard deviation, 
and analyzed using statistical tool t-test and Duncan to 
separate the means.  

III. Statistical Analysis 

The value of result was obtained in duplicate 
and was used to calculate the mean ± standard 

deviation. The data obtained were statistically analyzed 
using studentize t-test and analysis of variance 
(ANOVA). 

IV. Discussion 

The physical analysis of biscuit produced from 
blends of sorghum flour and wheat flour spiced with 
curry (Murraya koenigii) show in table 1 revealed a 
corresponding increase from 5g to 10g. This 
observation is contrary to the result of Oluwamukomi et 
al, 2005, who observed decrease in spread ratio. The 
increase in the spread ratio with increase in spiced 
concentration shows that the starch polymer molecules 
are loosely bond with granules and swelling is not 
limited with wheat flour when heated. The increase in the 
concentration of wheat flour revealed increase in the 
spread ratio. 

Table 2, 3 and 4 below shows the microbial 
count of the produce cookies at immediately after 
production, two weeks after and five week after 
production respectively. Increase in the spice 
concentration induced a noticeable reduction in the 
microbial load. The total microbial load on nutrient range 
from 6.0 x 104, 4.0 x 104 and 1.0 x 104 Cfu/g. This result 
compare with microbiological standard of blend foods is 
within satisfactory acceptable range <105 (NZFSA, 
2005). The result is still within acceptable value. 
Significant reduction in the total viable count of the 
microbial isolates on nutrient agar was attributes to 
increase in the concentration of the spice (Murraya 
koenigii). It has been recorded that, Murraya koenigii 
has antimicrobial properties (Ningappa et al., 2008). The 
corresponding increase in the spice (Murraya koenigii) 
concentration also leads to corresponding decrease in 
Staphylococcus counts at each category respectively 
and the results fall into the microbiological specification 
for Staphylococcal count ranges form (102 – 103) at the 
concentration of 5g and 10g respectively. The result for 
staphylococcus count for 70:30, 50:50 and 30:70 
sorghum flour-Wheat flour reveals count within the 
marginally acceptable range compare microbiological 
specification (102 – 104) (NZFSA, 2005). Coliform count 
reveals no growth on Eosin Methylene Blue agar (EMB) 
for all the blends. This show that the raw material before 
and during production are free for feacal contamination. 
The table of the biscuit stored for three weeks shows 
that the bioload are within the acceptable range and 
there was no significant difference on microbial load 
compared with biscuit produce immediate after 
production at probability level P<0.05 but there was a 
noticeable increase on the bioload of the biscuits at the 
storage period of 6 weeks. This show that the 
application of curry (Murraya koenigii) as a noticeable 
effect on the microbial load produce from sorghum flour 
and wheat flour blend as it keep the microbial load 
below microbiological below the standard.  
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Sensory evaluation of biscuit produced from 
sorghum flour blend with wheat flour spiced with curry 
(Murraya koenigii). The organoleptic evaluation of biscuit 
show in table 5,6 and 7 revealed that there were no 
significant different on the sensory property at 
probability level P<0.05 using student T-test to 
compared the mean of the result of concentration of 5g 
and 10g of curry spice immediately after produced. This 
implies that spice concentration can still be increased 
for further antimicrobial effect to be exacted without 
having effect on the sensory property of the produced 
biscuits. Following storage, every two weeks intervals 
there was no much difference on the sensory property 
and overall acceptability for 6weeks. This could implies 
that the spice impact on a longer shelf-life on the 
produced product as the biscuit retain its sensory 
property over a particular period of storage time. The 
colour of biscuits changes from creaming to dark brown 
with the increase in the trends of sorghum flour. Taste is 
the primary factor that determines the acceptability of a 
product which as the highest impact as far market 
product is concerned (Banureka and Mahendran, 2009). 
The score of taste for six weeks of storage period 
ranges from 3.0-5.0 i.e. from neither like nor dislike to 
extremely liking. The cripiness was related to the 
external appearance of the biscuit top which 
smoothness or roughness of crust. The texture crust for 
six week of storage revealed no significant different. The 
overall acceptability also revealed there is no significant 
difference from the data collected as the spice increase 
from 5g to 10g concentration, using T-test as the 
statistical tool to analyze the differences. 

V. Conclusion and Recommendation 

Sorghum is one of the useful food crops that 
contain important nutrients for man and his livestock. 
Wheat flour is the most common flour used for human 
consumption. The present of the spice (Murraya 
koenigii) in the finished cookies products produces 
significant effect on microbiological load. This could be 
attributed to the increase in the concentration of the 
spice (Murraya koenigii) that lead to satisfactory 
acceptable range in the microbial load in all the 
categories. It can be controlled that the spice (Murraya 
koenigii) produced no significant effect on the physical 
properties as the diameter, height and spread factors 
varied significantly, at probability level P < 0.05 as 
concentration of the spice (Murraya koenigii) increase. It 
can also be concluded that, there is no significant 
difference on the effect of the spice (Murraya koenigii). 
On the sensory properties of cookies produced from 
sorghum flour fortified with wheat flour as the spice 
concentration increase. It can there be recommend that 
the production of cookies from sorghum flour fortified 
with wheat flour spiced with curry (Murraya koenigii) be 
encouraged to achieve and harvested the preservatives 

potential of the spice (Murraya koenigii) and the other 
medicinal properties that has been recorded from 
literature review. 
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Table 1:  Physical Analysis of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spiced with Curry  
(Murraya koenigii). 

SF:WF 
100:0% 

 

DIAMETER 
 

HEIGHT 
 

SPREAD FACTOR 
 

 5g

 10

 

 4.5

 4.2

 

 0.5

 0.5

 

 0.9 x 103

 0.84 x 103

 
 

70:30%

 
5g

 
10g

 

 
3.6

 
4.2

 

 
0.6

 
0.5

 

 
0.6 x 103

 
0.84 x 103

 
 

50:50%

 

5g

 

10g

 

 

6.3

 

3.2

 

 

0.5

 

0.6

 

 

1.26 x 103

 

0.5 x 103

 
 

30:70%

 

5g

 

10g

 

 

6.2

 

6.2

 

 

0.4

 

0.4

 

 

1.55 x 103

 

1.55 x 103

 
 

0:100%

 

5g

 

10g

 

 

4.5

 

4.2

 

 

0.4

 

0.4

 

 

0.9 x 103

 

0.84 x 103

 
Table 2

 

:

 

Microbial Preparation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spiced with 
Curry (Murraya koenigii) immediately After Production.

 
Sorghum Flour:

 

Wheat Flour

 

Spice 
concetration

 

A

 

B

 

C

 

D

 

E

 

F

 100% SF:

 
0% WF

 

5g

 
10g

 

2.0x10
3

 
1.2x103

 

Nil

 
Nil 

 

2.5x10
3

 
7.0x103

 

1.0x10
3

 
1.1x103

 

7.0x10
3

 
4.0x103

 

Nil

 
Nil 

 
 

70% SF:

 

30% WF

 

5g

 

10g

 

1.0x103

 

2.0x103

 

7.5x103

 

3.0x103

 

Nil

 

Nil 

 

Nil

 

Nil 

 

Nil

 

Nil 

 

Nil

 

Nil 

 
 

50% SF:

 

5g

 

9.5x103

 

1.1x103

 

Nil

 

Nil

 

3.0x103

 

Nil
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50% WF 10g 4.0x103 7.0x103 Nil Nil 2.0x103 Nil 
30% SF:
70% WF

5g
10g

6.0x103

5.0x103

2.5x103

2.0x103

3.1x103

1.2x103

2.0x103

1.4x103

8.0x103

6.0x103

Nil
Nil 
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Table 3

 

: Microbial Preparation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spiced with 
Curry (Murraya koenigii) after 3 Weeks after production.

 

Sorghum Flour:

 

Wheat Flour

 

Spice

 

A

 

B

 

C

 

D

 

E

 

F

 

100% SF:

 

0% WF

 

5g

 

10g

 

2.5x10
3

 

1.6x103

 

Nil

 

Nil 

 

5.0x10
3

 

1.1x103

 

2.6x10
3

 

2.2x103

 

1.4x10
3

 

7.0x103

 

Nil

 

Nil

 
  

70% SF:

 

30% WF

 

5g

 

10g

 

2.4x103

 

4.6x103

 

1.5x103

 

7.0x103

 
 

1.5x103

 

7.0x103

 

Nil

 

Nil 

 

Nil

 

Nil 

 

Nil

 

Nil 

 
 

50% SF:

 

50% WF

 

5g

 

10g

 

1.9x103

 

9.2x103

 

2.1x103

 

1.5x103

 

Nil

 

Nil 

 

Nil

 

Nil 

 

6.0x103

 

4.0x103

 

Nil

 

Nil 

 
 

30% SF:

 

70% WF

 

5g

 

10g

 

1.2x103

 

1.0x103

 

7.6x103

 

3.3x103

 

6.3x103

 

2.4x103

 

4.0x103

 

2.8x103

 

1.6x103

 

1.2x103

 

Nil

 

Nil 

 

Table 4

 

:

 

Microbial Preparation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spiced with 
Curry (Murraya koenigii) After 5 Weeks production.

 

Sorghum Flour:

 

Wheat Flour

 

Spice 

 

A

 

B

 

C

 

D

 

E

 

F

 

100% SF:

 

0% WF

 

5g

 

10g

 

3.6x104

 

3.6x103

 

9.0x103

 

1.0x103

 

7.0x103

 

2.2x103

 

2.96x104

 

3.2x103

 

3.96x104

 

1.3x103

 

Nil

 

Nil 

 
 

70% SF:

 

30% WF

 

5g

 

10g

 

2.48x104

 

2.0x103

 

2.15x104

 

1.5x103

 

2.08x104

 

9.6x103

 

4.0x103

 

1.0x103

 

Nil

 

Nil 

 

Nil

 

Nil 

 
 

50% SF:

 

50% WF

 

5g

 

10g

 

5.96x104

 

2.74x104

 

4.3x103

 

1.8x103

 

Nil

 

Nil 

 

Nil

 

Nil 

 

1.5x103

 

9.0x103

 

Nil

 

Nil 

 
 

30% SF:

 

70% WF

 

5g

 

10g

 

1.57x104

 

1.08x104

 

1.0x103

 

5.6x103

 

9.7x103

 

5.4x103

 

5.0x103

 

3.6x103

 

4.2x103

 

3.6x103

 

Nil

 

Nil 

 

A:

 

Total viable count on Nutrient Agar (N.A)

 

B:

 

Total Staphylococcus

 

count on Manitol Salt Agar (M.S.A)

 

C:

 

Total Bacillus count on Tryptone Soy Agar (T.S.A)

 

D:

 

Total haemolytic bacteria count on Blood Agar (B.A)

 

E:

 

Total

 

fungi count on Malt Extract Agar (M.E.A)

 

F:

 

Total coliform count on Eosine Methylene Blue (E.M.B)

 

Table 5

 

:

 

Sensory Evaluation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spice with 
Curry (Murraya koenigii) immediately after production.

 

Sorghum 
Flour/Wheat Flour

 

Taste

 

Colour

 

Cripiness

 

Odour

 

General Acceptability 

 

100:0%

 

b

 

3.8 ±

 

0.45

 

b

 

3.6 ±

 

0.90

 

ab

 

4.2 ±

 

0.84

 

ab

 

4 ±

 

0.71

 

cd

 

24.2 ±

 

0.84

 

cd

 

2 ±

 

0.71

 

bc

 

3.4 ±

 

0.89

 

c

 

2.8 ±

 

1.5

 

ab

 

4.2 ±

 

0.45

 

c

 

3.6 ±

 

1.14

 
 

70:30%

 

a

 

4.6 ±

 

0.55

 

ab

 

4.4 ±

 

0.89

 

ab

 

4.2 ±

 

0.84

 

ab

 

4.4 ±

 

0.55

 

bc

 

3.4 ±

 

1.34

 

a

 

4.8 ±

 

0.45

 

c

 

2.6 ±

 

1.1

 

c

 

2.8 ±

 

0.84

 

bc

 

3.4 ±

 

1.14

 

b

 

3.6 ±

 

1.15

 
 

50:50%

 

bc

 

bc

 

c

 

b

 

b
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3.4 ± 0.90
b

3.6 ± 0.90

3.4 ± 1.14
bc

3 ± 0.71

2.6 ± 1.5
cd

2.2 ± 1.3

3.8 ± 0.84
bc

3 ± 1.41

3.8 ± 0.84

4.4 ± 0.55

30:70% b
3.8 ± 0.84

bc
3.4 ± 0.89

c
1.4 ± 0.89

bc
3 ±  1

b
3.8 ± 0.84
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ab

 

4 ±

 

0.71

 

 
  

b

 

3.6 ±

 

1.14

 

 
  
 

2.6 ±

 

1.14

 

 
 

c

 

2.6 ±

 

0.55

 

 
  

b

 

3.8 ±

 

1.1

 
 

0:100%

 

b

 

3.8 ±

 

0.84

 

b

 

3.8 ±

 

0.84

 

b

 

3.8 ±

 

1.1

 

c

 

2.8 ±

 

0.45

 

d

 

1.8 ±

 

0.84

 

d

 

1.6 ±

 

0.55

 

bc

 

3.2 ±  0.84

 

bc

 

3.4 ±

 

0.55

 

bc

 

3.4 ±

 

0.89

 

bc

 

3.2 ±

 

0.89

 

Table 6

 

:

 

Sensory Evaluation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spice with 
Curry (Murraya koenigii) three weeks after production.

 

Sorghum 
Flour/Wheat Flour

 

Taste

 

Colour

 

Cripiness

 

Odour

 

General Acceptability 

 

100:0%

 

b

 

3.8 ±

 

0.45

 

b

 

3.6 ±

 

0.90

 

ab

 

4.2 ±

 

0.84

 

ab

 

4.0 ±

 

0.70

 

bc

 

3.4 ±

 

0.89

 

c

 

2.8 ±

 

1.49

 

c

 

2.2 ±

 

0.83

 

cd

 

2.0 ±

 

0.70

 

ab

 

4.2 ±

 

0.44

 

ab

 

4.4 ±

 

0.54

 
 

70:30%

 

a

 

4.6 ±

 

0.55

 

ab

 

4.4 ±

 

0.90

 

ab

 

4.2 ±

 

0.83

 

ab

 

4.4 ±

 

0.54

 

c

 

2.6 ±

 

1.14

 

c

 

2.8 ±

 

0.83

 

bc

 

3.4 ±

 

1.34

 

a

 

4.8 ±

 

0.44

 

bc

 

3.4 ±

 

1.14

 

bc

 

3.0 ±

 

0.73

 
 

50:50%

 

bc

 

3.4 ±

 

0.90

 

b

 

3.6 ±

 

0.90

 

bc

 

3.4 ±

 

1.14

 

bc

 

3 ±

 

0.70

 

b

 

3.8 ±

 

0.83

 

bc

 

3.0 ±

 

1.41

 

b

 

3.6 ±

 

1.51

 

cd

 

2.2 ±

 

1.30

 

bc

 

3.4 ±

 

1.54

 

cd

 

2.4 ±

 

1.14

 
 

30:70%

 

b

 

3.8 ±

 

0.84

 

ab

 

4 ±

 

0.71

 

bc

 

3.4 ±

 

0.89

 

b

 

3.6 ±

 

1.14

 

bc

 

3 ±

 

1

 

c

 

2.6 ±

 

0.54

 

c

 

1.4 ±  0.89

 

c

 

2.6 ±

 

1.14

 

c

 

2.6 ±

 

0.54

 

bc

 

3.2 ±

 

0.83

 
 

0:100%

 

b

 

3.8 ±

 

0.84

 

b

 

3.8 ±

 

0.84

 

b

 

3.8 ±

 

1.09

 

c

 

2.8 ±

 

0.44

 

bc

 

3.2 ±

 

0.83

 

bc

 

3.4 ±

 

0.54

 

d

 

1.8 ±  0.83

 

d

 

1.6 ±

 

0.54

 

d

 

1.8 ±

 

0.83

 

bc

 

1.8 ±

 

0.83

 

 

  

Sensory Evaluation of Biscuit Produced from the Blends of Sorghum Flour and Wheat Flour Spice with 
Curry (Murraya koenigii) six weeks after production.

 

Sorghum 
Flour/Wheat Flour

 

Taste

 

Colour

 

Cripiness

 

Odour

 

General Acceptability 

 

100:0%

 

d

 

1.8 ±

 

0.83

 

d

 

1.8 ±

 

0.83

 

 

3.6 ±

 

0.54

 

bc

 

3 ±

 

0.70

 

cd

 

2.4 ±

 

0.54

 

bc

 

3 ±

 

1

 

cd

 

2 ±

 

1

 

c

 

2.6 ±

 

1.40

 

cd

 

2 ±

 

1

 

cd

 

2.4 ±

 

1.34

 
 

70:30%

 

bc

 

3.2 ±

 

0.83

 

bc

 

3.4 ±

 

0.89

 

c

 

2.8 ±

 

0.83

 

bc

 

3.2 ±

 

0.83

 

bc

 

3.2 ±

 

0.83

 

cd

 

2.4 ±

 

0.54

 

cd

 

2.4 ±

 

1.14

 

bc

 

3.4 ±

 

0.89

 

bc

 

3.2 ±

 

1.09

 
 

3 ±

 

1.22

 
 

50:50%

 

c

 

2.8 ±

 

0.83

 

b

 

3.8 ±

 

0.44

 

b

 

3.8 ±

 

0.44

 

c

 

2.6 ±

 

0.54

 

bc

 

3 ±

 

0
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cd
2.4 ± 0.89

c
2.8 ± 0.83

cd
2 ± 0.70

c
2.8 ± 1.09

c
2.2 ± 1.30

30:70% b
3.6 ± 0.89

b
3 ± 0.70

bc
3.4 ± 0.89

cd
2.4 ± 0.54

c
2.6 ± 1.14

c
2.8 ± 0.44

bc
3 ±  1

c
2.8 ± 0.83

c
2.8 ± 1.09

2.6 ± 0.54

0:100% bc
3.2 ± 0.83

bc
3 ± 1.22

bc
3.2 ± 0.44

bc
3 ± 0.70

cd
2.4 ± 0.89

cd
2 ± 1

cd
2.4 ±  1.40

c
2.6 ± 1.14

cd
2 ±  1.22

c
2.8 ± 0.83

Table 7 :

Effect of Curry Spice (Murraya koenigii ) on the Shelflife of Cookies (Biscuit) Produce from Sorghum 
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Assessment of Epiphyte Diversity in Avenue 
Trees of National and State Highways of Udupi 

District, India 
Poornima Jyothi D’cunha α, P. Venkatramana Gowda  σ & Rajeshwari.H.S  ρ 

Abstract - The epiphytic diversity on avenue trees was 
assessed in a national highway and two state highways of 
Udupi district, Karnataka. The study showed that diversity of 
woody substratum comparatively similar in two state highways 
and national highway, but recorded high abundance of fast 
growing, exotic tree varieties in national highways compared to 
state highways. There is no significant difference between 
Shannon’s diversity and Pielou's evenness values between 
national highway (2.183, 0.878) and state highways (2.304, 
0.927). The abundant encountered species are belongs to 
family Orchidaceae. The native trees with larger girth hold and 
support more epiphyte species in both national and state 
highways. 
Keywords : Epiphyte, Highways, Diversity.   

I. Introduction 

he diversity of epiphytic flora may provide an 
indication of ecosystem health as they are 
considered as an important component of plant life 

which constitutes about 10% of flora present worldwide. 
The epiphytic diversity and its abundance is depends on 
the forest structure, tree species composition and 
atmospheric humidity. Tree species composition affects 
epiphytic vegetation through substratum characteristics 
provided by each tree species, giving rise to host-
epiphyte specificity (Went, 1940). The vertical 
distribution of epiphytes is mostly determined by 
patterns in photon flux density (PFD) and humidity in 
subsequent forest strata. The specific humidity level is 
also an important factor for diversity and composition of 
epiphyte (Sanford 1968). The presence of individual 
species, including crustose lichens and bryophytes, in 
seven habitats representing different canopy positions, 
based on a sample of twenty trees in an old conifer 
forest. Many authors have contrasted epiphytes on 
various species of trees. The studies demonstrated 
some important patterns of variation in epiphytes. These 
are 1) quantification of the relative strength of these 
various patterns, 2) consideration of dead trees as 
habitat for epiphytes, and 3) synthesis and reconciliation 
of seemingly disparate results from various regions (Pike 
et al., 1975).  
 
Author α : Department of Botany, Bhandarkar’s Arts and Science 
College, Kundapura, Udupi District Karnataka, India. 
E-mail : poornimajth@gmail.com 
Author σ ρ : Associate Professor, Department of Botany, Mahatma 
Gandhi Memorial College, Udupi, Karnataka, India. 

The epiphytes are important with relation to the 
biological diversity maintaining a balance in nature. Due 
to manual activities, pollution is on all the time rises and 
therefore epiphytes are declining in number. Due to the 
shrinkage of forest areas and need for timber and 
firewood, the avenue trees are also being destroyed day 
by day, cheating epiphytes of their natural habitat. 

Objective of the study: 

1. Study of nature of the epiphytes. 

2. Study of occurrence of the epiphytes. 

3. Study of abundance of epiphytes. 

II. Review of Literature 

Schimper (1888) studied the taxonomic diversity 
of epiphytes and listed 33 families and 232 genera of 
epiphytes.  

Went, 1940 documented different epiphyte 
vegetations found in different lowland rain forests. This 
is related to forest structure, tree species composition 
and atmospheric humidity. Tree species composition 
affects epiphytic vegetation through substratum 
characteristics provided by each tree species, giving 
rise to host-epiphyte specificity. Distibution of 
hemiparasites and hemiepiphytes can vary in at least 
two ways: horizontally, they can differentiate between 
host species and forest types, and vertically, they vary 
from the tree base to its top. 

The following substratum factors are relevant, 
like texture (roughness) and porosity of bark (water 
interception and storage) pH and nutrient contents of 
bark; cover and characteristics of litter and bryophyte 
mats; bark toxins; bark turn-over rate etc. The vertical 
distribution of epiphytes is mostly determined by 
patterns in photon flux density (PFD) and humidity in 
subsequent forest strata. For instance, many epiphytic 
Bromeliaceae members show specific humidity 
demands. (Sanford 1968). 

Pike et al., (1975), Studied the presence of 
individual species, including crustose lichens and 
bryophytes, in seven habitats representing different 
canopy positions, based on a sample of twenty trees in 
an old conifer forest. Many authors have contrasted 
epiphytes on various species of trees. The studies 
demonstrated some important patterns of variation in 

T 
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epiphytes. These are 1) quantification of the relative 
strength of these various patterns, 2) consideration of 
dead trees as habitat for epiphytes, and 3) synthesis 
and reconciliation of seemingly disparate results from 
various regions.  

High canopy dwellers must be able to withstand 
frequent periodic droughts. All orchid species among 
them are small-sized and succulent, and some of them 
have terete leaves. The water-absorbing capacity of the 
trichomes of Tillandsia has been demonstrated by 
Benzing, 1776. 

Relatively a few lineages have been able to 
enter the epiphytic niche, presumably because of the 
complex suite of adaptations needed. Thus even though 
it is true that the evolution of an epiphytic habit has been 
a relatively common feature of vascular plant evolution, 
it is equally true that very few of the taxa that have 
evolved an epiphytic habit have radiated successfully to 
produce other epiphytic species. In most of the 
epiphyte-containing families, epiphytism is a rather 
insignificant anomaly. Indeed, eliminating a mere 85 
such "oddball" species from the roster of the world's 
epiphytes removes 3 1 families from the epiphytic ranks. 
Only 32 seed plant families have as many as five or 
more epiphytic species, 26 of these with epiphytes in 
the Neotropics. It is on the 42 families that contain 
epiphytes in the Neotropics. Even though this analysis 
of epiphyte diversity and distribution is largely focused 
on the Neotropics, a few comparisons with the 
Paleotropics are instructive. There are actually slightly 
more families with epiphytes in the Paleotropics (43) 
than in the Neotropics (42), with all of the paleotropical 
epiphytic families having epiphytic representatives in 
Australia but only 15 in Africa and Madagascar. If only 
the 32 seed plant families with five or more epiphytic 
species are considered, there are also roughly equal 
representations of epiphyte-containing families in the 
Neotropics (26) and Australia (25), but only about half as 
many in Africa (14). At the species level the story is very 
different. There are many more epiphytes in the 
Neotropics, at least half again as many as in Australasia 
and six times as many as in Africa. Although similar 
numbers of genera and families evolved epiphytism in 
the different regions, subsequent speciation as 
epiphytes was dramatically greater in the Neotropics. 
(Burger, 1977) 

The diversity in epiphyte communities might be 
maintained by disturbance in forest canopies, bark 
exfoliation, detaching branches and new growth that 
prevents competitive exclusion within the community. 
(Benzing ,1981). 

Differences in the distributions of Tillandsias 
and orchids may not reflect past competition as much 
as phylogenetic differences in mechanisms of seed 
dispersal and seedling establishment (Chesson and 
Warner, 1981). 

Plant families belonging to different habit 
groups have fundamentally different distributional 
patterns. Families composed mostly of canopy trees or 
lianas have their greatest diversity in Amazonia whereas 
families made up mostly of epiphytes, shrubs, or 
palmetto-type herbs are largely extra- Amazonian and 
are especially concentrated along the lower slopes of 
the northern Andes and to a lesser extent in southern 
Central America. For epiphytes, this concentration of 
species diversity could have been predicted from the 
trends outlined above.(Gentry, 1982). 

The open forests are generally short in stature 
and possess a limited number of potential epiphytic 
host species (phorophytes). A dominant tree in areas of 
these forests is the logwood, Haemotoxylon 
campechianum, a species of tree utilized in olden times 
to produce fabric dyes. (Dachary & Arnaiz,1983). 

A hemiepiphyte, apparently needs the 
accumulations of organic debris to germinate and 
establish. It starts its luxuriant growth through the forest 
from the lower canopy. As indicated above, "moss 
epiphytes" are found mainly on large more or less 
horizontally positioned branches. Apart from the species 
mentioned before, Maxillaria superf, Dichaea picta, and 
Xiphopteris nana prefer the lower canopy.(Kelly, 1985).  

Forest associations dominated by H. 
campechianum are referred to as tintales. Vascular 
epiphytes in tintales are abundant and the epiphyte 
community is relatively diverse. There recorded 183 
individuals representing 17 species of vascular 
epiphytes in an 800 m2 sample of tintal in the Sian Ka'an 
Biosphere Reserve in the state of Quintana Roo, Mexico. 
The abundance of epiphytes in these forests may be 
due to high humidity maintained by standing water 
which can persist in the dry season.(Olmsted and 
Durang, 1986). 

The long and fine roots of orchids and 
tillandsioids also seem adaptive to this special habitat, 
since they may curl around the smallest twigs and 
provide solid attachment. (Chase 1987). 

Tree tops represent a tiny proportion of the total 
habitat in the forest. Some species were most frequent 
on dead tree tops while others were more abundant in 
the living tops. We hypothesize that treetops develop a 
distinctive epiphyte community because they are so 
frequently visited by birds and others. Birds influence 
epiphyte communities by bringing propagules on their 
feet and increasing local nutrient availability through 
deposition of feces. (Kantvilas and Minchin,1989). 

Ryan, (1991) studied in detail the factors 
responsible for the pronounced differences in epiphytes 
between the upper and lower sides of leaning trunks.  

Light is rapidly attenuated between 13 and 37 m 
high in the canopy, the "light transition zone." Biomass of 
epiphytic macrolichens at the crane site is about 1.3 
metric tonsha, composed of approximately 42% 
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cyanolichens, 28% alectorioid lichens, and 30% other 
lichens (McCune et al., 1993). 

In western British Columbia, found that the lean 
of trunks influences epiphytes mainly through the 
interception of precipitation, as opposed to differential 
stem flow or light. This contrasting environment 
produces the well-known contrast in lichen 
communities: the sheltered side with a thin community 
rich in Caliciales and leprose lichens, with the upper 
side often heavy with macroepiphytes. At our study site, 
Chaenotheca brunneola and Lepraria spp. had the 
strongest association with the lower sheltered side, with 
a similar but weaker tendency shown by Hypocenomyce 
friesii and Lopadium discifone. Many other species 
occur in this habitat but were too infrequent to 
demonstrate their association statistically. Associated 
with the upper side of leaning trunks were Cladonia 
squamosa var. subsquamosa, C. transcendens, 
Ochrolechia oregonensis, Cephalozia lunulifolia, 
Dicranum fuscescens, and Scapania bolanderi. More 
species of epiphytes showed a distinct association with 
the very tops of trees (within two m of the top) than any 
other single habitat in the forest.(Sillett and Rambo, 
2000).  

III. Material and Methods 

Study area: The present study is carried out in 
one national highway (NH) and two state highways (SH), 

13°06’ 20.86’’N to 13 ° 12.52’’N and 74° 47’ 13.12’’ to 
74° 37’ 43.31’’E. 50x20 m Belt transacts was used for 
the epiphytic sampling. Transacts were laid randomly 
just next to the footpath on either sides. 90 and 60 
transacts were laid in NH and SH respectively. Girth at 
breast height (GBH) ≥ 30cm and the height of all trees 
in transact was recorded. Their occurrence and height 
were noted. The epiphytes present in transacts were 
identified using standard key books. Dried specimens 
are then mounted on herbarium sheets of standard size 
29x42 cm using synthetic glue and the woody part of the 
specimen is stitched using white coloured thread. The 
specimens like patches of mosses and the orchids are 
preserved using the 70% alcohol.  

Shannon-Wiener's diversity was used to 
calculate the variation in phytoplankton species diversity 
of the study area along the national and state highways 
using the formula 

H' =
 s∑ i Pi loge (Pi) 

Where s is the number of species, and Pi is the 
proportion of the total number of individuals consisting 
of the ith 

species. 
 
 
 
 
 

 

The study area:  

 
 

The study area was represented as follows. 
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Table 1 :  Study area 
Study area Site no. 

National 
Highway(NH) 

Mulki to Byndoor S1 

State Highway (SH) Udupi to Karkala S2 
State Highway (SH) Kundapura to Siddapura S3 

IV. Results and Discussion 
The avenue trees found on the study area are represented in the table.

 
Table 2

 
:
  

Avenue trees found on the study area.
 

Botanical name of the avenue tree
 

S1
 

S2
 

S3
 Acacia auriculiformis

 
+

 
+

 
+

 Acacia sinuate
 

+
 

+
 

+
 Albizia lebbeck

 
+

 
+

 
+

 Alstonia scholaris
 

+
 

+
 

+
 Artocarpus heterophyllus

 
+

 
+

 
+

 Artocarpus hirsutus
 

+
 

+
 

+
 Borassus flabellifer

 
-

 
+

 
+

 Casuarina
 

equisetifolia
 

+
 

+
 

+
 Calophyllum inophyllum

 
-

 
+

 
+

 Caryota urens
 

-
 

+
 

+
 Dalbergia sissoides

 
-

 
+

 
+

 Erythrina variegata
 

+
 

+
 

+
 Eucalyptus tereticornis

 
+

 
+

 
+

 Ficus benghalensis
 

+
 

+
 

+
 Ficus religiosa

 
+

 
+

 
+

 Hopea parviflora
 

+
 

+
 

+
 Hopea ponga

 
-

 
+

 
+

 Mammea
 

suriga
 

-
 

+
 

+
 Mangifera indica

 
+

 
+

 
+

 Mimusops elengi
 

+
 

+
 

+
 Morinda citrifolia

 
-

 
+

 
+

 Olea dioica
 

-
 

-
 

+
 Pongamia pinnata

 
-

 
+

 
+

 Pterocarpus marsupium
 

-
 

+
 

+
 Samanea saman

 
+

 
+

 
+

 Syzygium cumini
 

-
 

+
 

+
 Tectona grandis

 
-

 
+

 
+

 Vatica chinensis
 

-
 

+
 

+
 Vateria indica

 
+

 
+

 
+

 The above table reveals more avenue trees are in state highways than national Highway 17.
 The epiphytes present on the avenue trees are represented in the table.

 
Table 3

 
: The epiphytes present on the avenue trees of study area.

 
S.

 No.
 

Name of the plant
 

Type of the plant
 

Family
 

1
 

Calymperes tenerum  C. Muell.
 

Bryophyte
 

 

Calymperaceae
 2

 

Sematophyllum caespitosum(Hedw.)Mitt.

 
 

Bryophyte

 

Sematophyllaceae

 
3

 

Taxithelium nepalense(Schwaerg.) Broth.

 
 

Bryophyte

 
 

Sematophyllaceae

 

4

 

Drynaria quercifolia (L.)J.Sm.

 

Pteridophyte

 

Polypodiaceae

 

5

 

Acampe praemosa(Roxb.) Blatt. & McCann.

 

An orchid

 

Orchidaceae

 

6

 

Bulbophyllum neilgherrense Wight.

 

An orchid

 

Orchidaceae

 

 
© 2012 Global Journals Inc.  (US)

10

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
II

 I
ss
ue

  
  
  
 e

rs
io
n
I

V
V
I

20
12

Y
ea

r
Assessment of Epiphyte Diversity in Avenue Trees of National and State Highways of Udupi District, India

7 Cleisostoma tenuifolium (L.) Garay An orchid Orchidaceae
8 Dendrobium ovatum(Willd.) An orchid Orchidaceae
9 Rhynchostylis retusa Blume An orchid Orchidaceae

10 Vanda testacea(Lindl.)Reichb. An orchid Orchidaceae

  
 

(
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)
C



     
    
    
    

 

From the current study it is observed that 
Acacia auriculiformis, Artocarpus heterophyllus, 
Casuarina equisetifolia, Eucalyptus tereticornis, 
Samanea saman, Mangifera indica,

 

and Tectona 
grandis

 

are more common. The epiphytes and the 
parasites are absent on Acacia auriculiformis, Casuarina 
equisetifolia, Eucalyptus tereticornis and Vateria indica. 
The epiphytes are commonly found on Artocarpus 
heterophyllus, Artocarpus hirsutus, Dalbergia sissoides, 
Ficus religiosa, Ficus benghalensis, Mammea suriga, 
Mangifera indica, Pongamia pinnata, Samanea saman.

 

The epiphytes which are common in the Udupi 
district are

 

Calymperes tenerum, Sematophyllum 
caespitosum,

 

Taxithelium nepalense, Drynaria 
quercifolia, Acampe praemosa, Bulbophyllum 
neilgherrence, Cleisostoma tenuifolium, Dendrobium 
ovatum, Rhynchostylis retusa, Vanda testacea. 
Shannon’s diversity index of epiphytic species was 
higher

 

in SH (0.907) compared to NH (0.846). 

 

The distribution of epiphytes in National and 
state highways are represented below.

 
 

Table 4

 

: The distribution of epiphytes in National and state highways.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Herbaceous vascular epiphyte species 
numbers are less and within the range of six in study 
area. Since the study area receives only moderate to 
heavy rainfall with a dry period of 4–5 months, epiphyte 
diversity is less.Epiphytes mostly occurred on trees 
located along the state highways S2 and S3 (figure 1),

 

than

 

the national highway S1 (figure2). Moisture seems 
to be the most important ecoclimatic variable (Benzing 
1981) mainly to the cryptogamic types i.e. three genera 
from bryophytes, one genus from pteridophyta and six 
genera from angiosperms belonging to family 
Orchidaceae are epiphytes.

 
 
 
 
 
 
 

Avenue  tree species

 

Cal

 

Sem

 

Tax

 

Dry

 

Aca

 

Bul

 

Cle

 

Den

 

Rhy

 

Van

 

Acacia auriculiformis

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Acacia sinuate

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Albizia lebbeck

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

-

 

Alstonia scholaris

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Artocarpus heterophyllus

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

Artocarpus hirsutus

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

Borassus flabellifer

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

-

 

Calophyllum inophyllum

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Caryota urens

 

-

 

-

 

-

 

+

 

-

 

-

 

-

 

-

 

-

 

-

 

Casuarina equisetifolia

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Dalbergia sissoides

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

+

 

Erythrina variegata

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

Eucalyptus tereticornis

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Ficus benghalensis

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

+

 

Ficus religiosa

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

+

 

Hopea parviflora

 

+

 

-

 

+

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Hopea ponga

 

+

 

+

 

+

 

-

 

+

 

+

 

-

 

-

 

-

 

-

 

Mammea suriga

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

Mangifera indica

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

Mimusops elengi

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

Morinda citrifolia

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Olea dioica

 

+

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

Pongamia pinnata

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

+

 

Pterocarpus marsupium

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

Samanea saman

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

Syzygium cumini

 

+

 

+

 

+

 

+

 

+

 

-

 

-

 

-

 

-

 

-

 

Tectona grandis

 

-

 

-

 

-

 

+

 

-

 

-

 

-

 

-

 

-

 

-

 

Vateria indica

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Vatica chinensis

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-
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Figure 1 :  Distribution of epiphytes along the study area S2 and S3 
 

 
 

Figure 2 :  Distribution of epiphytes along the study area S1 
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Figure 3 :  Distribution of epiphytes along the study area S1, S2 and S3 
 

 

Figure 4 :  Distribution of epiphytes along the study area S1, S2 and S3. 

According to Went (1940), the different epiphyte 
vegetations may be found in different lowland rain forest 
types. This is related to forest structure, tree species 
composition, and atmospheric humidity. Tree species 
composition affects epiphytic vegetation through 
substratum characteristics provided by each tree 
species, giving rise to host-epiphyte specificity. But in 

Udupi district the epiphytes which are present on the 
avenue trees do not show host specificity but it has 
been observed that in Mangifera indica 

and Samanea 
saman 

supports more number of epiphytes because in 
these plants the presence of very thick bark helps in the 
accumulation of moisture and organic matter. Limited 
epiphytes were observed on the plants like Dalbergia 
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sissoides, Elaeocarpus tuberculatus, Mammea suriga 
and Pongamia pinnata. Because of the thin bark which 
is unable to support organic matter and moisture. The 
epiphytes were totally absent in Acacia auriculiformis, 
Casuarina equisetifolia, Eucalyptus tereticornis and 
Vateria indica because of peeling of bark reduces the 
moisture and organic matter to almost nil (table no.4). 

According to Benzing (1776), the high canopy 
dwellers must be able to withstand frequent periodic 
droughts. All the orchid species among them are small-
sized and succulent and some of them have terete 
leaves. The water-absorbing capacity of the trichomes 
of Tillandsia has been demonstrated. During the current 
study it has been also observed in Udupi district. The 
epiphytes mainly the orchids show various modifications 
like the presence of thick elongated roots along with the 
velamen tissue, presence of pseudobulbils, and thick 
succulent leaves which helps the plants to absorb 
moisture from the environment and conserve water. In 
Drynaria quercifolia the presence of pocket leaves is an 
additional feature which helps in the collection of 
organic matter. 

According to Sanford (1968), distibution of 
hemiparasites and hemiepiphytes can vary in at least 
two ways: horizontally, they can differentiate between 
host species and forest types, and vertically, they vary 
from the tree base to its top. The following substratum 
factors are relevant: texture (roughness) and porosity of 
bark (water interception and storage, grip for diaspores); 
pH and nutrient contents of bark, cover and 
characteristics of litter and bryophyte mats, bark toxins 
and bark turn-over rate. The vertical distribution of 
epiphytes is mostly determined by patterns in photon 
flux density (PFD) and humidity in subsequent forest 
strata. For instance, many epiphytic Bromeliaceae 
members show specific humidity demands. In Udupi 
district distribution of the epiphytes and parasites varies 
in the given study area. On the national highways 
thenumber of epiphytes are less compared to the state 
highways and the moss mats are common on the state 
highways on the avenue trees. On the national highway, 
N.H.17 Acacia auriculiformis, Artocarpus heterophyllus, 
Casuarina equisetifolia, Eucalyptus tereticornis, 
Samanea saman, Mangifera indica, and Tectona 
grandis are more common. The epiphytes are 
commonly found on Artocarpus heterophyllus, 
Artocarpus hirsutus, Ficus religiosa, Ficus benghalensis, 
Mangifera indica, and Samanea saman. The epiphytes 
are absent on Acacia auriculiformis, Casuarina 
equisetifolia, Eucalyptus tereticornis and Vateria indica, 
where the bark is thin or absent because of peeling. On 
the state highway Samanea saman, Artocarpus 
heterophyllus, Tectona grandis and Mangifera indica are 
more common. The epiphytes are commonly found on 
Artocarpus heterophyllus, Artocarpus hirsutus, 
Dalbergia sissoides, Elaeocarpus tuberculatus, Ficus 
religiosa, Ficus benghalensis, Mammea suriga, 

Mangifera indica, Pongamia pinnata, Samanea saman 
and Tectona grandis. On the state highway, the most of 
the trees have a thick bark. This stores water and 
organic matter. The national highway N.H.17 is proximity 
to the Arabian Sea there by increasing the humidity but 
rain fall is comparatively less because of deforestration. 
In the areas of state highway there are wild life 
conservation parks like Kudremukh national park nearer 
to Udupi to Karkala state highway and Mookambika 
reserve forest in Kundapura to Siddapura state highway 
which have rich vegetation, thereby increasing the 
moisture and organic matter. Hence epiphytes are more 
common in state highways. In the present study, it is 
observed that Drynaria quercifolia is more common and 
present on most of the avenue trees of study area. The 
present study also indicates that Acampe praemosa 
was more commonly present on Mangifera indica. The 
rest of the orchids present on most of the avenue trees.  

Among the mosses Sematophyllum 
caespitosum   was more common. The three types of 
the mosses (Calymperes tenerum, Sematophyllum 
caespitosum, Taxithelium nepalense) were more 
commonly present on Mangifera indica and Samanea 
saman.  

Epiphytes grow very well on old avenue trees. In 
most of the young trees the epiphytes were absent. As 
the plant becomes older the number of epiphytes and 
parasites increases. In young trees only one type of 
moss was found where as in old trees all the three types 
of mosses were found. When the tree grows older, 
woody the variety of epiphytes and parasites go on 
increasing.  

V. Summary and Conclusion 

 In the present study, it is observed that the 
epiphytes are commonly found on Acacia auriculiformis, 
Artocarpus heterophyllus, Casuarina equisetifolia, 
Eucalyptus tereticornis, Samanea saman, Mangifera 
indica, and Tectona grandis are more common. The 
epiphytes and the parasites are absent on Acacia 
auriculiformis, Casuarina equisetifolia, Eucalyptus 
tereticornis and Vateria indica. The epiphytes are 
commonly found on Artocarpus heterophyllus, 
Artocarpus hirsutus, Dalbergia sissoides, Elaeocarpus 
tuberculatus, Ficus religiosa, Ficus benghalensis, 
Mammea suriga, Mangifera  indica, Pongamia pinnata, 
Samanea saman and Tectona grandis. In most of the 
trees, mosses and Dynaria quercifolia are more 
common and occur in large quantities. The epiphytes 
which are common in Udupi district are Drynaria 
quercifolia, Calymperes tenerum, Sematophyllum 
caespitosum, Taxithelium nepalense, Acampe 
praemosa, Bulbophyllum neilgherrence, Cleisostoma 
tenuifolium, Dendrobium ovatum, Rhynchostylis retusa, 
Vanda  testacea,  
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On the national highway due to dust, pollution, 
heavy traffic and lesser rain fall, the epiphytes were 

  
 

(
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)
C



 
fewer in number and variety. Many were found on older 
trees having thicker bark and hence had more organic 
material and moisture. Younger trees do not support 
much epiphytes growth.

 
On the state highway, owing to less traffic and 

heavier rain fall, the varieties of epiphytes were much 
greater than on the National Highways.

 
In the study areas the National Highway, (S1) lot 

of trees being cut for the purpose of broadening of the 
road in order to allow more traffic and also for the use as 
timber. Because of this, epiphytes have lost their natural 
habitat and in the process some rare epiphytes 
belonging to the family Orchidaceae are on the verge of 
extinction. Afforestration is taking place on a large scale 
but the trees used for afforestration are Acacia 
auriculiformis, Casuarina equisetifolia, Eucalyptus 
tereticornis,

 

Vateria

  

indica. These trees are fast growing 
but have a very thin or no bark due to peeling. Hence 
they cannot support epiphytes, thus leading to a 
reduction

 

in their number. 

 
In the study area on the state highways, (Udupi 

to Karkala and Kundapura to Siddapura) however 
avenue trees are naturally growing and have epiphyte 
supporting characteristics and hence here the growth of 
epiphytes is much more than on the National Highway.  
But due to lack of awareness the avenue trees are also 
being cut for house hold uses. Hence trees show the 
risk factor for the survival of the epiphytes on them.
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Tumbling Behaviour of Pigeons             

By Dr. M. Ashraful Kabir  
Holy Land College Dinajpur-5200 Bangladesh    

Abstract - Neck muscles of the rolling pigeons are excited through shaking or auto or continuous 
excitation. Though the tumbling is backward; the neck muscle is a great factor for this. Flying 
tumbler pigeon rolls during flying; here flying velocity and height is a fator but parlor tumbler 
when fly its neck muscles not excited. Lateral shaking is responsible for tumbling not shakes of 
dorso-ventrally. Normally tumblers are two types that are tumbler and roller. Then tumbler divides 
house or parlor tumbler and flying tumbler. On the other hand roller or parlor rollers are two types 
which are autoroller and shaking/non shaking roller. In the tumbler pigeon family there are a lot of 
flying tumblers (fly at night, great height), tippler (fly 22 hours, first in UK in 1971) by the cross 
between tumbler and Cumulet (fly 10 hours) from France (sustained flight, rapid tumble, short 
flying tumbling, auto tumbler), highflier (fly 15 hours, elongated body) but only dasti (common) 
tumbles till tired, kalami (strike on the beak), havai (short tumble then fly), auto parlor tumblers 
(like epilepsy disease) excited any internal and external factors which induces chemical reaction 
for tumbling. Anticonvulsant drugs are effective on pigeons tumbling. 
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Tumbling Behaviour of Pigeons 
Dr. M. Ashraful Kabir 

Abstract - Neck muscles of the rolling pigeons are excited 
through shaking or auto or continuous excitation. Though the 
tumbling is backward; the neck muscle is a great factor for 
this. Flying tumbler pigeon rolls during flying; here flying 
velocity and height is a fator but parlor tumbler when fly its 
neck muscles not excited. Lateral shaking is responsible for 
tumbling not shakes of dorso-ventrally. Normally tumblers are 
two types that are tumbler and roller. Then tumbler divides 
house or parlor tumbler and flying tumbler. On the other hand 
roller or parlor rollers are two types which are autoroller and 
shaking/non shaking roller. In the tumbler pigeon family there 
are a lot of flying tumblers (fly at night, great height), tippler (fly 
22 hours, first in UK in 1971) by the cross between tumbler 
and Cumulet (fly 10 hours) from France (sustained flight, rapid 
tumble, short flying tumbling, auto tumbler), highflier (fly 15 
hours, elongated body) but only dasti (common) tumbles till 
tired, kalami (strike on the beak), havai (short tumble then fly), 
auto parlor tumblers (like epilepsy disease) excited any 
internal and external factors which induces chemical reaction 
for tumbling. Anticonvulsant drugs are effective on pigeons 
tumbling.  
Keywords : Pigeons, rolling, tumbling, genetics 

I. Introduction 

oller and tumbler pigeons are basically two types. 
One is flying and other non flying which is roller. 
Again flying is classified into tumbler and rolling 

tumbler and then tumbler are three types, Tippler, 
highflier and house or parlor tumbler. Rollers can be 
flying and non flying. In case of flying roller there is 
Birmingham, Oriental and Galati and on the other hand 
non flying are two types parlor/house/auto and other 
shaking including dasti, kalami and havai roller pigeon 
(in India this is called ground tumbler of India) (Levi, 
1965). Before 1590 to 1600 AD the spectacular 
somersault of pigeons first observed by Darwin and 
finally Levi described it within his books. From the 
references of David Gibbs there are 316 species of 
pigeons and doves in the world. From the Mesopotamia 
(500 BC) the pigeons’ history has started and lastly Levi 
has improved to write. Both parlor and flying tumbler 
(couple tumble) pigeons’ rolling (many flips at one time) 
behaviour comes from hundreds of thousands or ever 
millions and uncountable evolution of selective breeding 
(Darwin, 1897). Wild type which is dominant on non 
tumbling variety that’s why when it crossed with tumbler 
pigeon the offspring are non tumbler.Under 
domestication from the wild rock to create varieties by 
Darwin in his writing ‘Origin of Species’.The  genetic  

behavior 

 

of 

 

pigeons

   

was

  

mentioned 

 

by

  

Gilbert

 

1947.

 
 Author : Department of Biology Holy Land College Dinajpur-5200 
Bangladesh. E-mail : ashraful_wb@yahoo.com

 

Abnormal phenomena of neurone and cerebellum of the 
brain control its

 
movement

 
and balance during rolling. 

There were some differences between peripheral 
neurone and skeletal myoblast of this type of pigeon 
than others (Lange, 1952).     

 

II.
 

Materials and Methods
 

Pigeon hole
 
:
 
Two types of experimental cage, 

one was 25x20x18 (Plate 1) and another 22x18x16 
inches (Plate 2). Total numbers of lab pigeons were 9 
pairs.   

 

Number of pigeons and types
 

:
 

Moos-sulli 
(flyingtumbler) (Plate 4) 3 pairs from Khulna, Lowtan 
(ground tumbler) (Plate 3) 3 pairs from Bogra and 
Crossed Indigenous (Plate 5) 3 pairs from Jessore, 
Bangladesh.

 

Feeding : The standard mixed feed corn-6 kgs, 
wheat-4 kgs, mustard-0.5 kg, black pea-2.5 kgs, broiler 
feed-1 kg, Japanese millet-0.5 kg and chick pea-0.5 kg 
for 15 kgs of food (Plate 6) were provided daily 2 times, 
morning 8:00 a.m. and evening 5:30 p.m. 

 

Breeding program : All pigeons were in good 
heated for breeding. For inbreeding depression and sib 
mating the squab’s size is decreasing day by day. The 
original parent carries heterozygous roller gene +/- and 
more or less pure line because only in one squab the 
tails of the tip were black. Rolling practice was started at 
the age of 30 days of squab. Blindfolding and any 
barrier are not the reason for non tumbling. The study 
period was from April 2008 to April 2012. 

III. Results 

Normally there were not significant differences 
between shaking tumbler and auto or flying tumbler on 
its size and weight (Table 1). Tumbling and rolling 
depends on natural and artificial stimulus. Classification 
of roll types were huge, great height, slight, single, 
double and roll down for flying tumbler and for Lowtan 
huge and primarily one-two-three. Causes of rolling 
depend on genetics, muscular and stimulants. 
Peculiarities of this rolling of Lowtan pigeons were 
sometimes disagree to mate with male or fight to each 
other. Neck muscles are excited through shaking or 
auto or continuous excitation of the neck muscles. 
Flying tumbler pigeon rolls during flying; here initiation of 
flying is a factor but in shaking tumbler when fly its neck 
muscles not excited. Lateral shaking is responsible for 
tumbling not shakes of dorso-ventrally. The tumbling 

R 
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behaviour depends on maturity of the gene by 
continuous practice of the squab and within 35-40 days 
it shows better performance. Though this inherited 
characteristic but trial and error is must for better 
performance. During shaking (stimulus) of shaking 
tumbler, first they harden their neck to back position. An 
interesting characteristic is that for flying tumbler their 
eyes are open so that there is no collision in the sky but 
shaking tumbler their eyes are close so it can get any 
injury. For human recreation the pigeons are easily 
collected by rearer and selective breeding are 
developing day by day which exhibits a lot of genetic 
variations. By the thought of Lamarck the uses of the 
organs like neck muscles and tumbling it has gained 
dominancy for either homozygous (+/+) or 
herorogyzous (+/-) condition. Parlor and flying tumbler 
pigeons were from the same family because some flying 
tumbler tumbles at a very short height or on the hand. 
The tumbling behaviour depends on maturity of the 
gene (shows squab) which was on Z chromosome of 
the male and female and female birds only carry single 
Z.  During tumbling wing and wing muscle is a great 
factor but not the feet. Same neck muscles of parlor and 
flying tumbler pigeons some are excited during fly 
(natural) and some are shaking/not shaking (artificial) or 
vice versa that is when you raise fly (artificial) and for  
irregular walking or accident on ground (natural) the  
tumble will come. Lowtans has less navigation power 
and it flies horizontally while flying tumbler has the 
highest navigation power and flies vertically (Wallraff, 
2004).  

IV. Discussion 

Anticonvulsant drugs are effective to stop of 
pigeons tumbling (Mowrer, 1940). The mode of rolling 
behavior of pigeons is similar to that of ataxia (Riddle, 
1943). Inheritance of this ability was recorded by Darwin 
1897. The physiological mechanism of rolling is 
unknown for its rapid somersaults which cause blur 
vision Mowrer, 1940. Pigeon fanciers and researchers 
alike use of somersault per time and duration of the rolls 
Entrikin and Erway, 1972. By the thought of Lamarck the 
uses of the organs like neck muscles and tumbling it 
has gained dominancy for either homozygous (+/+) or 
herorogyzous (+/-) condition. Tumbler pigeons’ 
muscles are not myotonic and tumbling is 
unconditioned conditional reflex (Entrikin and Erway, 
1972). Measurement of tail, wing, tarsus and beak is not 
comparable with the wild rock, tumbler and roller pigeon 
(Ali, 1981). So, it is clearly proved that this rolling or 
tumbling behaviour is genetical but for this practice is 
must.  

V. Conclusion 

The characteristics of pigeons’ rolling or 
tumbling behavior are genetical which comes through 

millions of thousands selective breeding. First 
observation of the human and then selective breeding 
shows this interesting ability. Variation of the rolling or 
tumbling is drastically happens within it and it is 
absolutely correct that this phenomena comes from 
artificial breeding through domestication. Sometimes 
this pigeon produces non tumbling variety which proves 
its non tumbling blue wild rock ancestor. The variation of 
the genes of the non tumbling and tumbling variety need 
to study to produce more peculiar species and to 
observe the genetic variation under some 
circumstances, and where and how this characteristic 
came which may attract to human and its stability 
though this is a morbid curiosity of the pigeons. 
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Table 1 : Breeding performance of roller and tumbler pigeons 

Mating type No. of 
pairs 

No. of 
squab 

Male: 
Female 

% of 
Performance 

Performers type 

Lowtan x Lowtan 3 48 44 : 4 95.83% Primary rolls 1-3 
After maturity rolls huge 

Flying Tumbler  
x  

Flying Tumbler 

3 48 29 : 19 93.75% 4 are excellent 
performer 

Crossed Indigenous  
x  

Crossed Indigenous 

3 48 24 : 24 0% Sometimes side rolling 

  

          

 
 
 
 
 
 

Plate 1                                                                   Plate 2                                                         

 

Plate 3

 
 
 
 
 
 
 
  
 
 
 
 
 
 

Plate 4                                                                  

 

Plate 5                                                          Plate 6
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Leaching Behaviour of Bifenthrin and λ -Cyhalothrin in Sandy 
Loam Soil  

By Reena Chauhan, Indu Chopra & Beena Kumari  
CCS  Haryana Agricultural University   

Abstract - The purpose of this study was to determine the leaching behaviour of pyrethroids. Now 
days pyrethroids are applied largely in India, creating the need to evaluate potential leaching of 
pyrethroids. Thus leaching of bifenthrin and λ - cyhalothrin in sandy loam soil was evaluated 
under laboratory conditions with simulated rainfall of 300 mm. Bifenthrin was applied at 2 and 4 
μg while λ -cyhalothrin was applied at 2 and 4 μg on soil columns, respectively. Maximum 
concentration of bifenthrin and λ -cyhalothrin was recovered from 0-5 cm depth in the soils. 
Results indicated the low mobility of both the insecticides under saturated moisture condition that 
may be significant in terms of ground water contamination Now a days pyrethroids . 

Keywords  :
 
Leaching, bifenthrin, λ-cyhalothrin, residues, sandy loam soil, column. 
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I.
 Introduction

 

esticides are one of the major technological 
developments of twentieth century, whether 
natural or synthetic, they have toxicological 

significance and pose potential risk when persist in the 
environment. As they are the most important component 
of any pest management strategy.The indiscriminate 
use of pesticides has given rise to many problems viz. 
persistence of toxic residues in the environment, 
development of resistance in insect pests and 
resurgence of pests.Soil, an important component of the 
environment, act as a sink for the pesticides used in 
agriculture. Such treatments may suppress soil micro-
flora and hence affect soil properties. The pesticides 
present in soil sometimes act as a source of 
contamination for succeeding crop also. From soil, the 
pesticides residues can reach to water bodies by 
leaching and runoff. The main processes potentially 
affecting the ultimate fate of pesticides in soil are 
retention by soil materials (involving adsorption 

/desorption processes), transformation processes 

(biological and chemical degradation), and transport 
(through soil, atmosphere, surface water, or ground 
water) (Saltzman and Yaron 1986; van der Hoff and van 
Zoonen 1999).   

Bifenthrin,((2-methyl-1,1-biphenyl-3-y1)-methyl-
3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclo 

propanecarboxylate and λ-cyhalothrin, (S)-α-cyano-3-
phenoxy benzyl-(Z)-(1R, 3R)-3-(2-chloro-3, 3, 3-trifluoro 
prop-1-enyl)-2, 2 dimethyl cyclopropane carboxylate,   
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are the member of synthetic pyrethroid family. These 
groups are characterized by greater photostability and 
greater insecticidal activity than previous pyrethroids 
(Morky and Hoagland 1989). Being non-polar in nature 
their solubility is less in water but have strong tendency 
to bind to soil (Linde, 1994). It gives rapid knockdown 
activity to control of a wide spectrum of insects pests 
like aphids, thrips, lepidopteran larvae, coleopteran 
larvae and adults in cereals, ornamentals, potatoes, 
vegetables, cotton and other crops. Despite of their 
extensive use, very little is known about their leaching 
behaviour in Indian soil. Since ground water is the main 
source of drinking and irrigation water thus to assess the  
risk of ground water contamination by both the 
insecticides, this experiment was carried out to generate 
information on the leaching behaviour of both the 
insecticides in sandy loam soil at different doses under 
laboratory conditions. 

II. Material and Method 

a) Chemicals 

All the solvents used for this study were of 
analytical grade. All the solvents were redistilled before 
use in glass apparatus and their suitability was ensured 
by running reagent blanks along with actual analysis. 
The stock solution of both the insecticide prepared at 
concentration of 1000 µgml-1

 
in GLC-grade analysis; and 

further diluted to prepare working standards.
 

b)
 

Sample processing
 

The leaching experiment was carried out in 
Residue Laboratory in the Dept. of Entomology CCS 
Haryana Agricultural University, Hisar. For the 
experiment, soil was collected from Research Farm of 
the University and used after drying, grinding and 
sieving. From the bulk soil samples nine sub-samples of 
1.58 kg each were used for filling in plexi glass column 
(90 cm x 5 cm i.d). Characteristic of soil was as follows:

 

Commercial bifenthrin and λ-cyhalothrin 
formulation (2.5EC) was used in leaching experiment. 
The column was sequentially filled with soil up to the 
height of 60 cm in triplicate along with blank. Before 
packing, filter paper was kept at the perforated distal 
end of the column to allow only the passage of leachate. 
Filter paper disks were placed on top of the each 
column to assist uniform dispersion of the water across 
the column surface. At the bottom of the columns, a 
funnel with flask was kept to collect the leachate. Before 

P 
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Abstract - The purpose of this study was to determine the 
leaching behaviour of pyrethroids. Now days pyrethroids are 
applied largely in India, creating the need to evaluate potential 
leaching of pyrethroids. Thus leaching of bifenthrin and λ -
cyhalothrin in sandy loam soil was evaluated under laboratory 
conditions with simulated rainfall of 300 mm. Bifenthrin was 
applied at 2 and 4 µg while λ -cyhalothrin was applied at 2 and 
4 µg on soil columns, respectively. Maximum concentration of 
bifenthrin and λ -cyhalothrin was recovered from 0-5 cm depth 
in the soils. Results indicated the low mobility of both the 
insecticides under saturated moisture condition that may be 

Keywords : Leaching, bifenthrin, λ-cyhalothrin, residues, 
sandy loam soil, column. 

significant in terms of ground water contamination Now a days 
pyrethroids .
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the application, both the insecticides were dissolved in 
deionized water and simultaneously applied to the last 
5cm of the soil in the column at the dose of 2 and 4 µg 
bifenthrin and λ-cyhalothrin (2 and 4 µg). After 
application of both the insecticides, the columns were 
irrigated with 98ml of water daily for six days (equivalent 
to 300mm rain) at the time interval of 24 hrs. After six 
days, when addition of water was completed, the soil 
columns were allowed to drain for 36 hrs. Columns were 
then cut into two equal halves and the soil was sampled 
in 5cm segments and was used for analysis of residues.  

III. Extraction and Clean up 

Extraction of both the insecticides from soil was 
performed as described by Kumari et al. (2008).Water 
samples (leachates) were extracted  by liquid-liquid 
partitioning with hexane: dichloromethane (85:15 v/v) by 
adding 5% Sodium chloride solution. Soil samples were 
air dried and sieved through 2 mm sieve and extracted 
by using column chromatography. A representative sub- 
soil of 15 g mixed with 0.3g each of activated charcoal 
and florisil was filled in a long glass column (60 cm x 
22mm i.d.) between two layers of anhydrous sodium 
sulphate. The residues were eluted with 125 ml of 
hexane: acetone (9:1v/v). The organic layer was 
concentrated on rotary vacuum evaporator and final 
volume was made to 2ml in n- hexane. 
            The residues of both the insecticides were 
quantified on Shimadzu 2010 gas chromatograph (GC) 
equipped with fused capillary column, SPB-5 of 30m × 
0.32 mm i.d, 0.25 µm film thickness of polysiloxane (5% 
diphenyl /95% dimethyl) and electron capture detector 
(ECD). The operating parameters of GC were: carrier 
gas flow, 60ml min-1 , injector temperature 280 0C , oven 
temperature programme was 150 0C (5 min) increasing 
@ 8 0C min up to 190 0C (2 min.), further increased @ 
150C min-1 up to 280 0C (10 min) with split ratio 1: 10. 
The retention times observed for bifenthrin was 18.480 
min and for λ-cyhalothrin was 19.427 min.  

IV. Result and Discussion 

Residue data of both the insecticides i.e 
bifenthrin and λ-cyhalothrin at different soil depths are 
given in Table 2 and 3, respectively. The results showed 
that the insecticides leached up to the depth of 15 cm at 
300 mm rainfall condition. The highest concentration of 
both the insecticides was found at 0-5 cm depth in both 
the application rates and it was higher at T2

 dose as 
compared to T1. Bifenthrin was retained between 89-92 
per cent in 0-5 cm core of soil and only 0.54-1.07 per 
cent residues were retained in 10-15 cm core of soil at 
single and double dose, respectively showing very low 
mobility of bifenthrin.    

Retention of λ-cyhalothrin in soil cores was 
comparatively more than bifenthrin in both the doses. 
The retention was 94.41 – 95.91 per cent in the core of 

soil 0-5 cm at respective doses. Retention was quite low 
i.e 0.55-0.57 per cent in 10-15 cm soil core, showing 
immbobility of λ-cyhalothrin in soil. Among the two 
insecticides, the mobility of λ-cyhalothrin was found to 
be less than that of bifenthrin which can be attributed to 
low solubility (0.005 mg L-1) of λ-cyhalothrin in water 
whereas solubility of bifenthrin in water is 0.1mg L-1. 
None of the fractions contained residues of any 
insecticides in both the doses. Hence both the 
insecticides are seems to be safe for ground water. 
Manoj and Gajbhiye (2007) reported similar results i.e 
mobility of bifenthrin in soil was low. Its residues 
remained with in top 15 cm and more than 99 percent of 
residues were recovered from top 0-10 cm layer. 

Tariq et al; (2006) observed the highest 
concentrations of λ -cyhalothrin in the top 0–10 cm 
layer. Gupta and Gajbhiye (2002) reported that the 
residue of β-cyfluthrin was recovered more than 99 
percent from 0-5 cm depth. The possibility of its 
leaching to ground water is negligible because of its 
immobility. Hill and Inaba (1991) also reported the 
similar results that λ- cyhalothrin did not leach out of the 
top 2.5 cm of soil after application of 102 cm of water, 
i.e., 2 times the annual rainfall). No residues were 
detected in any leachate. No leaching was found by 
Sakata et al; (1986) in case of cypermethrin in all the 
three types of soils. Hence the results of the present 
studies have been well corroborated by the findings of 
other researchers. 
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Table1
 
: Physical properties of soil.

 
Soil type

 

Sand (%)

 

Silt (%)

 

Clay (%)

 

pH

 

EC (dSm−1) 

 

O.C.

 

P2O5

 (kg

 

ha−1) 

 Sandy 
loam

 

28

 

24.3

 

42.0

 

7.6

 

2.0

 

0.67

 

15

 

Table 2
 
: 

 
Leaching behaviour of bifenthrin in sandy loam soil.

 
Soil Column Depth (cm)

 
 

Residues (mg kg-1)*
 

Single dose (2 µg)
 
±SD

 
Double dose (4 µg)

 
±SD

 0-5
 

1.62±0.005
 

3.44±0.015
 5-10

 
0.19±0.011

 
0.26±0.008

 10-15
 

0.01±0.003
 

0.04±0.001
 

* Average residues of three replicates 
   Leachate contained no residues 

Table 3  :   Leaching behaviour of λ-cyhalothrin in sandy loam Soil. 

 

 

 

* Average residues of three replicates 

   Leachate contained no residues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure  1  :  Distribution of bifenthrin at different soil depths at two doses. 

 
 

Soil Column Depth (cm) 
 

Residues (mg kg-1)* 
Single dose (2 µg) ±SD Double dose(4 µg) ±SD 

0-5 1.69±0.301 3.52±0.211 
5-10 0.09±0.007 0.13±0.030 

10-15 0.01±0.001 0.04±0.006 
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Figure
 
2

 
: Distribution of λ-cyhalothrin at different soil depths at two doses.
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Abstract -

 
A total of ninety six day-old broiler chicks were used for this study. The birds were 

allotted to four dietary treatments in a completely randomized design. Each treatment had 3 
replicates and there were eight birds per replicate. All birds were kept under the same 
managerial, environmental and hygienic conditions. The diets were formulated on isocaloric 
(3000.00kcal/kgME) and isonitrogenous (23.00% Crude Protein) levels. T1 (control), T2 (1g/kg 
yeast

 
supplementation),

 
T3 (1.25g/kg yeast supplementation), T4 (1.5g/kg yeast 

supplementation) were fed to the birds on each treatment. Data on performance (feed intake, 
weight gain and feed conversion ratio) and gut morphology were collected. Data were subjected 
to analysis of variance (ANOVA) procedure of SAS, 2010. No significant differences were 
observed in the weight gain of the birds in the treatments. However, birds fed T2 had the least 
significant feed conversion ratio (2.10kg) when compared with their counterparts on the T1 
(2.34kg). 

 
Keywords  :

 
Broiler bird, yeast culture, gut morphology, nutrient absorption. 

 

  

Yeast Culture Saccharomyces cerevisae SupplementationEffect on the Performance and Gut Morphology of Broiler Birds 
                                                       

 

Strictly as per the compliance and regulations of

 

:

 
 

 

 

GJSFR-C Classification: FOR Code: 070601



Yeast Culture (Saccharomyces cerevisae ) 
Supplementation: Effect on the Performance 

and Gut Morphology of Broiler Birds 
Adebiyi, O.A. α, Makanjuola, B. A. σ, Bankole T.O ρ & Adeyori A.S Ѡ 

Abstract - A total of ninety six day-old broiler chicks were used 
for this study. The birds were allotted to four dietary treatments 
in a completely randomized design. Each treatment had 3 
replicates and there were eight birds per replicate. All birds 
were kept under the same managerial, environmental and 
hygienic conditions. The diets were formulated on isocaloric 
(3000.00kcal/kgME) and isonitrogenous (23.00% Crude 
Protein) levels. T1 (control), T2 (1g/kg yeast supplementation), 
T3 (1.25g/kg yeast supplementation), T4 (1.5g/kg yeast 
supplementation) were fed to the birds on each treatment. 
Data on performance (feed intake, weight gain and feed 
conversion ratio) and gut morphology were collected. Data 
were subjected to analysis of variance (ANOVA) procedure of 
SAS, 2010. No significant differences were observed in the 
weight gain of the birds in the treatments. However, birds fed 
T2 had the least significant feed conversion ratio (2.10kg) 
when compared with their counterparts on the T1 (2.34kg). 
The analysis of the ileum and jejunum showed that the villus 
height, cryptal depth, mucosa height and area of cryptal gland 
of birds fed T4 increased significantly (p<0.05) compared with 
birds fed T1. However, the result muscularis height showed 
that birds fed T3 had the highest mean value for ileum 
(403.71µm) and jejunum (396.84µm) while birds fed T1 had 
the lowest mean of 327.50 µm and 166.03 µm for ileum and 
jejunum respectively.  

In conclusion, dietary inclusion of yeast culture at 
1.5g/kg  increased the growth performance and improved 
intestinal morphology and nutrient absorption. 
Keywords : Broiler bird, yeast culture, gut morphology, 
nutrient absorption. 

I. Introduction 

east microbes are probably one of the earliest 
domesticated organisms. People have used yeast 
for fermentation and baking throughout history. 

Studying the diversity of yeasts harboring the GIT of 
animals would be incomplete without consideration of 
the role that these microorganisms play for the host.  

For a long time, yeast products have been 
successfully included in feed as natural growth 
promoters for animals and poultry. Many types of yeast 
have been fed to animals either in the form of yeast-
fermented mash produced on farms, yeast by-products  
 
Author α ρ Ѡ : Laboratory of Animal Nutrition and Feed Toxicology, 
Department of Animal Science, University of Ibadan, Ibadan, Nigeria.  
E-mail :  femibiyi01@yahoo.com  
Author σ : Institute of Agricultural Research and Training, Obafemi 
Awolowo University, Moor Plantation, P.M.B 5029, Ibadan, Nigeria. 

from breweries or distilleries, or commercial yeast 
products (Kemal et al., 2001; Saied et al., 2011). Yeasts 
are eukaryotic microorganisms classified in the kingdom 
Fungi. Yeasts are unicellular although some species 
with yeast forms may become multi-cellular through the 
formation of a string of connected budding cells known 
as pseudohyphae, or false hyphae, as seen in most 
molds. Yeast size can vary greatly depending on the 
species, typically measuring 3–4 µm in diameter 
although some yeasts can reach over 40 µm (Walker et 
al., 2002). Most yeasts reproduce asexually by mitosis 
and many do so by an asymmetric division process 
called budding. 

Saccharomyces cerevisiae also known "baker's 
yeast" is one of the most widely commercialized species 
and one of the effective adsorbents which is rich in 
crude protein (40-45%) and also rich in vitamin B 
complex, biotin, niacin, pantothenic acid and thiamin 
and its biological value is high (Reed and 
Nagodawithana, 1999). Whole yeast products or yeast 
cell wall components have been used to improve growth 
and affect the physiology, morphology and microbiology 
of the intestinal tract of turkeys (Bradley et al., 1994; 
Hooge, 2004b; Sims et al., 2004; Zdunczyk et al., 2004; 
2005; Huff et al., 2007; Rosen, 2007b; Solis De Los 
Santos et al., 2007; Huff et al., 2010) and broiler chicks 
(Hooge, 2004a; Zhang et al., 2005; Huff et al., 2006; 
Rosen, 2007a; Yang et al., 2008a,b; Morales-Lopez et 
al., 2009). 

Many researchers referred an advantage of 
culture yeast that are fed to animals as responsible for 
the production of vitamin B complex and digestive 
enzymes and for stimulation of intestinal mucosa 
immunity and increasing protection against toxins 
produced by pathogenic microorganisms (Sarker et al., 
1996; Martinez et al., 2004; Silversides et al., 2006). 
Some studies have confirmed that the effects of yeast 
culture could be an alternative to antibiotic-based drugs 
in feed for broiler chicks (Hooge et al., 2003; Stanley et 
al., 2004). It has been reported that feeding yeast to 
chicks improves body weight gain and feed:gain ratio 
(Bonomi and Vassia, 1978; Ignacio, 1995; Onifade et al., 
1999). 

The aim of this study was to evaluate the effects 
of adding different levels of yeast culture to diets of 

Y 

© 2012 Global Journals Inc.  (US)© 2012 Global Journals Inc.  (US)

25

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
II

 I
ss
ue

  
  
  
 e

rs
io
n
I

V
V
I

20
12

Y
ea

r
  

 
(
DDDD

)
C



broiler chicks on the performance characteristics and 
gut morphological integrity.  

II. Materials and Methods 

A total of ninety six day-old Arbor Acres strain 
broiler chicks were used for this study. The study was 
carried out at the Teaching and Research Farm of the 
University of Ibadan, Ibadan for a period of eight weeks. 
The birds were randomly allotted to four dietary 
treatments of 3 replicates each. Each replicate had eight 
birds.The experimental design was completely 
randomized design. The treatments were T1 (Control), 
T2 (1g/kg yeast supplementation), T3 (1.25g/kg yeast 
supplementation) and T4 (1.5g/kg yeast      
supplementa tion). All pens were bedded with wood 
shavings litter and equipped with feeders and drinkers. 
Fresh feed and fresh water were supplied ad libitum. 
Performance data (feed intake, weight gain and feed 
conversion ratio) were taken weekly. At 48 days of age, 
three birds from each replicate were slaughtered after 
12 hours of fasting and samples of ileum and jejunum 
were taken. The specimens were fixed in 10% formalin 
after which they were dehydrated in 100% ethanol. The 
specimens were then cleared with xylene and 
embedded in paraffin. A microtome was used to make 
5mm cuts that were mounted on glass slides and 
stained using the H and E (Haematoxyline and Eosin) 
method. Five readings each of villus height and crypt 
depth were taken per specimen. This was done with a 
light microscope (Olympus). Villus height was measured 
from the apical to the basal region which corresponded 
to the superior portion of the crypts. Crypts were 
measured from the basis until the region of transition 
between the crypt and the villus. All data were subjected 
to analysis of variance (ANOVA) using the general linear 
model (GLM of SAS) 2010  

III. Results and Discussion 

Table 1 : The Gross Composition of Experimental Diets. 

Ingredient (Kg) Starter 
 

Finisher 

Maize 
 

58 
 

56.5 

Groundnut cake 21 
 

18 

Soybean Meal 14.6 
 

19 

Palmkernel Cake 1 
 

0 

Wheat 
 

0 
 

1.5 

Fish 
 

2 
 

0 

Bone 
 

2.4 
 

1.5 

Oyster Shell 0 
 

2.5 

Premix (Broiler) 0.25 
 

0.25 

Salt 
 

0.25 
 

0.25 

Lysine 
 

0.25 
 

0.25 

Methionine 0.25 
 

0.25 

Total 
 

100 
 

100 

Calculated Nutrient 

Crude Protein (%) 23 
 

20.00 

Metabolizable 
Energy 3,019.27 

 
3,000.00 

(Kcal/Kg ME 
   

Crude Fibre (%) 3.3 
 

3.5 
 

No significant differences were observed in the 
values of the weight gain of the birds on the different 
dietary treatments. This is in agreement with the findings 
of Al-Mansour et al. (2011). The authors reported that 
yeast levels did not significantly affect body weight gain. 
Significant differences were however observed the feed 
intake and feed conversion ratio values of the birds on 
the different dietary treatments.  Birds fed T1 had the 
highest feed intake (3.09kg) and FCR (2.34kg) while 
birds fed T2 (1g/kg) had the lowest feed intake (2.47kg) 
and FCR (2.10kg). This is in agreement with reports by 
Gao et al. (2008). The authors supplemented yeast 
culture to broiler diets at the rate of 0, 2.5g/kg, 5g/kg 
and 7.5g/kg of feed. They reported that there was a 
quadratic effect of concentration of yeast culture on 
performance with the lowest concentration (2.5g/kg) 
being the most effective, however the improved growth 
performance with was not attributed to the increased 
feed consumption. In terms of feed conversion ratio, the 
results showed that birds fed T2 (1g/kg) and T4 
(1.5g/kg) diet had better FCR than birds on the other 
treatments. The result of this research is similar to what 
was observed by Paryad and Mahmoudi (2008) when 
different levels of yeast culture was supplemented in the 
diet of broilers and improved body weight, feed intake 
and feed conversion ratio was observed at 1.5% yeast 
inclusion. Yeast culture contains yeast cells as well as 
metabolites such as peptides, organic acids, 
oligosaccharides, amino acids, flavor and aroma 
substances, and possibly some unidentified growth 
factors, which have been proposed to produce 
beneficial performance responses in animal production. 
In agreement with this study, beneficial effects of yeast 
culture on performance were also observed in broiler 
chicks (Zhang et al., 2005). Other studies, however, 
reported that yeast products had no effect on 
performance in turkey poults (Bradley and Savage, 
1995) and early weaned pigs (White et al., 2002). 
Differences in animal response may be related to 
differences in product formulations: yeast products are 
interchangeably classified as active dried yeast, live YC, 
or fermented YC as reported by Gao et al. (2008). 
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  Table 2
 
:
 
Performance characteristics of broilers fed diets supplemented with different levels of yeast.

 
Parameters 
(Kg)

 
T1 (Control)

 

T2 
(1g/kg)

 

T3 
(1.25g/kg)

 

T4 
(1.5g/kg)

 
SEM

 
Initial Weight 

 
     0.26

 
 

    
0.27

 
 

              
0.27

   
0.27

 
 

0.006
 

Final Weight 
 

1.58
 

 

    
1.44

 
 

1.49
 

 

1.49
 

 

0.028
 

Weight Gain 
 

1.32
 

 

    
1.17

 
 

1.22
 

 

1.23
 

 

0.027
 

Feed Intake 
 

     3.09a
 

 

    
2.45b

 

 

       
2.75ab

 

 

       
2.69ab

 

 

0.097
 

FCR 
 

 
 
2.34a

 

 

    
2.10b

 

 

       
2.23ab

 

 

       
2.18ab

 

 

0.032
 

ab  Means with different superscript on the same row are significantly different (p<0.05) 
SEM- Standard Error of Means, T- Treatment, FCR- Feed Conversion Ratio 

Table 3 shows the morphological indices of 
broilers fed different levels of yeast. The results showed 
an increase in villus height, cryptal depth, mucosa 
height and area of cryptal gland with increasing level of 
yeast supplementation where birds fed T4 had the 
highest mean value. However, the result for the 
muscularis height showed that birds fed T3 had the 
highest mean for both ileum (403.71µm) and jejumun 
(396.84µm) while those on T1 had the lowest mean of 
327.50µm and 166.03µm for ileum and jejunum 
respectively. From this result it can be deduced that 
increase in the villus height suggests an increased 
surface area capable of greater absorption of available 
nutrients (Caspary, 1992). Likewise, greater villus height 
increases the activity of enzymes secreted from the tip 

of the villi resulting in improved digestibility (Hampson, 
1986). Cell wall components of yeast may provide a 
protective function to mucosa by preventing pathogens 
from binding to villi and allowing fewer antigens to be in 
contact with the villi. Taller villi indicate more mature 
epithelia and enhance absorptive function due to 
increased absorptive area of the villus. The better 
performance observed in birds fed T4 could be due to 
the increase in the villus height which resulted into 
increased absorption of available nutrients.  

It can therefore be concluded that adding 
supplemental yeast to the diets of broiler birds at 
1.5g/kg will improve the performance gut integrity and 
nutrient utilization. 

Table 3 : Gut Morphology of Broilers fed diets supplemented with different level of yeast. 

Parameters 
(µm)

 T1 
 

(Control)
 T2

 
 
(1g/kg)

 T3 
(1.25g/kg)

 T4
 

 
(1.5g/kg)

 
SEM

 

Ileum
 

          
Villus Height

 
   491.36ab

 

    456.61b

 

     557.86a

 

     566.60a

 

 13.84
 

Cryptal 
Depth

 
   336.80b

 

    282.52c

 

 
    
317.93bc

 

     456.47a

 

 9.15
 

Muscularis 
Height

 
   327.50

 
    388.99

 
     403.71

 
     369.87

 
 22.21

 

Mucosa 
Height

 
   697.97b

 

    526.21b

 

     719.09b

 

 
    
1178.28a

 

 43.69
 

Area of 
Cryptal 
Gland

    
13570.00a

 

 
   
6098.50b

 

 
    
6712.50b

 

 
    
7382.00b

 

 362.50
 

Jejunum
 

          
Villus Height

 
   703.77a

 

    452.44b
 

     533.28b
 

     500.51b
 

 21.72
 

Cryptal 
Depth

 
   582.10a

 

    585.76a
 

     352.95b
 

     508.46a
 

 20.48
 

Muscularis 
Height

 
   277.77b

 

    396.84a
 

     304.92b
 

     166.03c
 

 8.65
 

Mucosa 
Height

 
   248.76a

 

    890.07b
 

     903.07b
 

     822.71b
 

 43.28
 

Area of 
Cryptal 
Gland

 
   11843.00

 
    8123.00

 
 

   
 

9456.00
 

 

    
9772.00

 
 873.77
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Variation of Attenuation of Bacteria Migration 
with Volume Flux Rate and Porosity in Porous 

Media 
J. A. Adegoke α, A. A. Ogunjobi σ & T.A. Lateef ρ 

Abstract - Efficiency of water treatment system grossly 
depends on the attenuation capacity of the filter media. Under 
natural condition, this capacity depends on the effects of 
physical, chemical and biological factors of which past works 
revealed few observation on physical factors under an explicit 
and simple experimental designs. In this work, we examined 
the variation of volume flux rate and porosity on the attenuation 
of migration of bacteria in sand media as can be applicable to 
water treatment system. Movement of Escherichia coli through 
matrix of different porosities in trends was studied in down – 
flow column experiment under natural and intermittent 
transport. Porosity values range between 0.28 and 0.42 while 
volume flux rate range between 0.82 x 10-4 m/s and 195.93 
m/s respectively. The plot of normalized concentration versus 
volume flux was best fitted with polynomial curve of second 
degree which shows that attenuation of migration was partially 
varies with volume flux and not linear as  revealed in past 
works. However attenuation of bacteria migration depends on 
the porosity as a function of depth ‘ɸ(x)’. 

I. Introduction 

vailability of quality water for domestic, industrial 
and agricultural use has a great challenge to the 
water resources researcher. Technologically, 

more effort have arose to avert the increasing 
contamination of shallow aquifer by chemical waste, 
septic wastes and microbial pathogen which has led to 
considerable interest in the study of transport of bacteria 
in porous media. Also, onsite systems for waste water 
treatment are increasingly used in small towns, 
suburban and rural areas in many countries. In U.S, 
decentralized systems serve approximately 25% of the 
population (USEPA, 1997). Percolation through a natural 
or engineered porous media is the most frequently used 
treatment systems. Migration can lead to microbial 
contamination of groundwater resulting in outbreaks of 
waterborne disease (Craun et al.,1985, Yates et al.,1988 
and Corapcioglu et al.,1984).  

In the U.S,contaminated of groundwater causes 
almost half of the outbreaks of waterborne disease each 
year (Craun et al.,1985), and septic tank effluents is the 
most frequently reported source of groundwater 
contamination   (USEPA 1977).   In   developing  country  
 
Author  α : Department of Physics, University of Ibadan, Ibadan. 
Author  σ : Department of Microbiology, University of Ibadan, Ibadan. 
Author  ρ : Department of Physics, Ekiti State University, Ado – Ekiti. 
E-mail : lattaof@yahoo.com 

Such as Nigeria where there is little availability of water 
regardless of its quality, there is need for a plan into 
onsite systems for wastewater treatment and the 
protection of the groundwater where boreholes and 
wells, streams serve as the main sources of water for 
drinking and domestic use ( Ibe et al., 2005). 

To locate, design and operate an onsite system, 
and to limit/avoid migration of pathogenic bacteria 
through the system, knowledge of the mechanisms and 
factors that influence their movement is required (Tor 
kristian et al.,2004). More so, considerable interest in the 
factors controlling the transport and the fate of 
microorganism in porous media a result of concern 
about the contamination of surface water and 
groundwater with pathogenic microorganisms.Whenever 
any groundwater supply well is constructed, a viable 
groundwater measure must be put in place to prevent 
contamination by pollutant; one approach is to 
control/removal of contaminants using a natural media 
of an appropriate porosities (Leonards, 1962 and 
Silliman et al., 1998). 

Soil serve as a natural filter and its ability to do 
so depends on its physical properties such as 
permeability and porosity (Henry, 2003).Natural filter 
have been used as landfill liners to reduce the 
movement of contaminant fluid from solid waste landfill 
and waste water disposal into subsurface (Benson et 
al.,1990 , Benson et al., 1995, Benson et al., 1994, 
Boadu,2000, foreman et al., 1986, Henry, 2003 and 
Rowel et al., 1995).Soil when used as a filter serve as 
hydrogeological barrier. Hydrogeological barrier is 
defined as the physical, biological and chemical factors 
singly or in combination that protect a well from 
pathogenic organism. The removal of microorganisms 
during infiltration in porous media normally attribute to 
combination of straining, adsorption and inactivation. 
The efficiency of these processes is related to several 
factors (Antonina et al., 2009). Straining is influenced by 
the physical characteristics of the filter medium, 
hydraulic loading and clogging (Antonina et al., 2009). 
Adsorption is controlled mainly by the grain surface 
characteristics of the porous medium, water flow 
velocity, waste water ionic strength, pH, moisture 
content and cell surface characteristics (Auset et al., 

2005). 

A 
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The efficiency of most of these processes is 
therefore related to physical flow conditions, and studies 
on the removal of microorganisms should consider all 
the parameters that affect hydraulics during infiltration in 
porous media (i.e hydraulic parameter of the filter 
material and filter depth). 

Intermittent transport is slow, discontinuous 
migration of bacteria through an aquifer. The 
contribution of discontinuous transport to the movement 
of bacteria through aquifer has not been studied 
(Harvey, 1989). Discontinuous transport may be an 
important in the movement of bacteria through the 
subsurface over geological time and may be important 
as a mechanism by which large areas of contaminated 
aquifers are eventually seeded with waste-adapted 
bacteria. Many studies on the transport of bacteria in 
porous media focused on geological factors in addition 
to the biological and chemical factors contributing to the 
retention and removal of pathogenic organism but 
neglect the effects of hydrological characteristics of the 
media i.e physical flow condition. 

The purpose of this work is to examine the 
effects of volume flux (refer as hydraulic loading) and 
the porosity on the attenuation of bacteria migration in 
saturated porous media using an intermittent 
mechanism. 

II. Materials and Method 

In this work, two independent experiments were 
carried out, one to determine the flow parameters of the 
sand media i.e the volume flow rate, seepage velocity 
refer to as average pore water velocity as given by 

   V  =
𝑞𝑞
𝐴𝐴ф  

 (Jacob and Armold, 1990) 

Where v is the seepage velocity (ms-1), q is 
volume flux (ms-1) and ф is porosity. 

While the second set is to determine the 
attenuation of bacteria migration using the media with 
pre-determined physical flow characteristics. 

Sample preparation: Sand was collected from 
the river bed in Osun River along Iwo-Gbongan road, 
Osun state. The sand were thoroughly washed with 
water and later with deionised water, boiled with 1M 
hydrochloric acid for two hours and latter treated with 
1M of NaOH to remove metallic oxide coating on the 
sand and equilibrate the pH respectively. The treated 
samples of the sand were washed again with deionised 
water, sundried and stoney pebbles were removed. 
Samples were sieved with different mesh sizes to get 
different grain sizes. The mesh sizes used were 150µm, 
212µm, 300µm, 425µm and 600µm. Each particle sizes 
of different grain size were packed into clear jars and 
sterilized with dry heat oven at 160o   for 48 hours. 

a) Determination of physical flow parameter 
The porosity of each of sample was determined 

by volumetric approach using basic parameter. 

Porosity  =  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑣𝑣𝑝𝑝
𝑏𝑏𝑣𝑣𝑣𝑣𝑏𝑏 𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑣𝑣𝑝𝑝

      

               =  𝐵𝐵𝑣𝑣𝑣𝑣𝑏𝑏 𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑣𝑣𝑝𝑝 −𝐺𝐺𝑝𝑝𝐺𝐺𝐺𝐺𝐺𝐺 𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑣𝑣𝑝𝑝
𝐵𝐵𝑣𝑣𝑣𝑣𝑏𝑏 𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑣𝑣𝑝𝑝

  

In this experiment, bulk and grain volumes were 
determined volumetrically by measured 3ml of dried 
sand into 10ml measuring cylinder, the sand were 
thoroughly compacted before value of volume was 
recorded. A similar cylinder was half filled with water and 
volume was noted. The sand were then poured into the 
water and the final volume of the mixture (water and 
sand) was recorded (Adegoke, 2005). 

Porosity was calculated as following 

Volume of sand (bulk volume)  =   x (ml) 

Volume of water    =    y (ml) 

Volume of mixture of water and sand  =  z (ml) 

Total porosity  ‘ф’   =    (𝑥𝑥+𝑦𝑦)− 𝑧𝑧
𝑥𝑥

   

Volume flux rate q for each sample at different 
hydraulic gradients were determined using a transparent 
glass cylinder (pyrex tube) of length 1m and 2.79cm in 
diameter. The cross-sectional area is 6.12 x 10-4 m2. To 
ascertain uniform compaction throughout the sample, 
the screened end was blocked so as to prevent the 
water from draining down t ensure complete saturation 
when transferring the sample into the column. A 
continuous steady supply of water was fed through the 
sand samples of length ‘l’ and at height ‘h’, a hole was 
drilled, this enabled the constant height to be 
maintained; as excess water got drained through an 
overflow arrangement. The volume of the discharge ‘Q’ 
through the sample for a period of 60sec after steady 
state has been attained at constant head was measured 
by measuring cylinder. The length of the sand used 
were 10cm, 20cm, 30cm, 40cm and 50cm to get varied 
hydraulic gradient and in resonant with the design of the 
flow through experiment (filtration of bacteria). The 
results of this experiment were used to plot the graph of 
volume flux against hydraulic gradient and the slope of 
the graph gives hydraulic conductivity. The permeability 
was then computed using equation 

 K  =  𝜌𝜌𝜌𝜌
𝜌𝜌

 k   

From which k is written as  ‘k = 𝐾𝐾
 µ
𝜌𝜌𝜌𝜌

 

Where, K = hydraulic conductivity (ms-1) 
 K  = Permeability (m2)  

 µ  =  Viscosity of fluid (Nsm-2) and  

 µ⁄ρ  = Kinematics viscosity (water)  =  1 x  10 -6  
m2s-1 

b) Filtration experiments 
The experiment was carried out in 

Environmental laboratory, Department of microbiology, 
university of Ibadan. The prepared microorganism – 
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bacteria used- Escherichia coli were collected from the 
same laboratory. Exactly 1ml of the suspension was 
serial diluted and plated to determine the colony forming 
unit per milliliter (CFU/ml). 

Glass column (1m long, 2.79cm diameter) 
Pyrex used to determine the physical flow parameter 
were washed and disinfected with 97% ethanol and 
sterilized in hot air oven at 120o for 2 hrs. The column 
cylinder was covered with muslin cloth at outlet to 
prevent water passage. The saturated sand was then 
poured into the column up to height ‘h’ equal 10cm 
corresponding to hydraulic gradient of 1.600 under 
gravitational pull. The column was repeatedly tapped 
during packing to prevent any entrapment of air bubble 
with the pore space (Carl et al, 2006). The cover was 
removed and water was allowed to pool down, until the 
dripping water from the column has a frequency of one 
drop per 10 seconds. Then, 2ml of bacterial suspension 
of known concentration was dropped onto the sand bed 
in the column with aids of 5ml sterile syringe and this 
was followed by intermittent supply of bacteria- free 
water (distilled). The effluents of the column were 
collected and analyzed for the bacteria load. This was 
done five times for different rainfall simulation. The 

effluents were subjected to microbial analysis using 
pour plate technique for bacteria count. These were 
normalized to the respective influent concentration. 

III. Results and Discussion 

Table 1 showed the results of porosity for five 
samples which range between 0.28 and 0.42 with 
hydraulic conductivity ranging from 0.230 x 10-3 m/s 
to2.721 x 10-3 m/s. The values of these porosities give 
the Reynolds number that range between 0.123 and 
11.76 for the lower and upper bound of the flow rate at 
0.82 x 10-4 m/s and 195.93 x 10-4 m/s respectively for 
all the samples considered. Table 2 and 3 showed the 
value of volume of discharge and volume flux rate ‘q’ for 
sample A to E and at the following hydraulic gradient 
(1.600, 2.000, 2.667, 4.000 and 8.000) which are 
equivalent to the five depths of the samples considered 
in filteration experiment. Table 4 showed the computed 
average value of normalized concentration (C/Co) for 
five drains at different porosities. The reason for 
normalization is to limit the error that may arise as a rsult 
of unequal influents concentration. 

Table 1 : Values of porosity for the five samples using volumetric approach. 

Samples A B C D E 
Porosity(ɸ) 0.28 0.36 0.37 0.40 0.42 

Table 2 : Experimental determined values of volume of discharge ‘Q’ for samples at various hydraulic gradient (h+ 
L/L) for 60 sec, where L = length of the sand media in the column, h = height over which the head is loss. 

Hydraulic 
Conductivity (i) 

 Discharge Vol.  
(A)  x 10-6  (m3) 

Discharge Vol.  
(B)  x 10-6  (m3) 

Discharge Vol.  
(C)  x 10-6  (m3) 

Discharge Vol.  
(D)  x 10-6  (m3) 

Discharge Vol.  
(E)  x 10-6  (m3) 

1.600 3.0    ±   0.01 11.5    ±  0.10 31.5    ±   0.11 48.0    ± 0.03 76.0    ±  0.02 

2.000 5.0    ±   0.01 13.5    ±  0.02 42.0    ±   0.12 58.0    ± 0.03 128.0  ±  0.06 

2.667 8.5    ±   0.02 23.0    ±  0.15 63.0    ±   0.14 84.0    ± 0.05 170.0  ±  0.10 

4.000 20.0    ± 0.02 25.0    ±    0.10 108.0  ±   0.03 178.0  ± 0.07  289.0 ±  0.11 

8.000 56.0    ± 0.15 104.0 ±    0.02 286.0  ±   0.06 410.0  ± 0.14 719.0  ±  0.15 

Table 3
 
:
 
Experimental determined values of volume flux rate ‘q’ for samples at various hydraulic gradient (h +L/L).

 

Hydraulic 
gradient (i)

 Volume flux’q’ 
(A)  x 10-4(m/s)

 Volume flux’q’ 
(B)  x 10-4(m/s)

 Volume flux’q’ 
(C)  x 10-4(m/s)

 Volume flux’q’ 
(D)  x 10-4(m/s)

 Volume flux’q’ 
(E)  x 10-4(m/s)

 

1.600
 

0.82  ±  0.01
 

3.13  ±  0.10
 

8.58   ±  0.11
 

13.08  ± 0.03
 

20.71  ± 0.02
 

2.000
 

1.36  ±  0.01
 

3.68 
 
±  0.02

 
11.45 ±  0.12

 
15.81  ± 0.03

 
34.88  ± 0.06

 

2.667
 

2.32  ±  0.02
 

6.27  ±  0.15
 

17.17 ±  0.14
 

22.89  ± 0.05
 

46.33  ± 0.10
 

4.000
 

5.45  ±  0.02
 

6.81  ±  0.10
 

29.43 ±  0.03
 

48.51  ± 0.07
 

78.16  ± 0.11
 

8.000
 

15.20±  0.15
 

28.34±  0.02
 

77.94 ±  0.06
 

111.70± 0.14
 

195.93± 0.15
 

Table 4

 

:

 

Computed average value of normalized concentration (C/Co) for five drains at different porosity for the five 
depths considered.

 

Porosity (ф)

 

10.00cm

 

20.00cm

 

30.00cm

 

40.00cm

 

50.00cm

 

0.28

 

0.1228

 

0.1186

 

0.0885

 

0.0744

 

0.0514

 

0.36

 

0.2904

 

0.1846

 

0.1789

 

0.1577

 

0.0846

 

0.37

 

0.1734

 

0.1699

 

0.1445

 

0.1538

 

0.0694

 

0.40

 

0.2986

 

0.2296

 

0.1986

 

0.0902

 

0.0845

 

0.42

 

0.3514

 

0.2972

 

0.1910

 

0.1164

 

0.0949
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Figure 1 : Plot of normalized concentration versus volume flux in ms-1 .
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Figure 2

 

:

 

Plot of average normalized concentration                       Figure 3

 

:

 

Plot of average normalized

 

for five drains at different porosity for the five depths.             
concentration for five drains at different depths for the 

five 

      

                

              

porosities

 

One of the relevance of this this research work 
is to have a deep insight into the mechanisms and  the 
factors that influence the microbial migration as may be 
applicable to onsite waste water treatment system 
(OWTS) of which the soil characteristics the main 
controlling properties. Volume flux rate as well as 
porosity which were considered in this work 
convergently determine the effects of all other 
hydrological physical factors that may inluence the influx 
of pathogenic bacteria in subsurface. The variation of 
volume flux rate with bacteria load is shown in figure 1(a) 
to (b). Ploynomial curve give the best fit for the 
relationship. It shows for all samples that recovery of 
bacteria load is not linearly prroportional to volume flux 
rate as reported in other works. Theoretically, high flow 
rate increases the average water suction in an 
unsaturated filter medium.This result in greater transport 
through larger pores, which decreases the effect of 
bacteria straining byporous material (Thomas et al. 1979 
and Bouma et al. 1974).

 

Blombat et al. 1994 and Ausland et al. 2002 
observed a higher removal of fecal coliform bacteria in 
filtration systems using uniform pressure distribution 
compared to gravity dosing. Our result is

 

in partial 
agreement with these but it was observed for all 
samples (different porosities) that as the volume flux 
refered to hydraulic loading increases, the recovery of 
bacteria increase to a point where it begins to 
decreases as volume flux rate increases as this 
increment of flux will continuously reducing the pores 
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Variation of Attenuation of Bacteria Migration with Volume Flux Rate and Porosity in Porous Media

size within the mediaas time increases. Smith et al.1985 
reported that the retention of bacteria in soil was 
inversely related to the rate at which water was applied 
to a filter. This is not in resonant with the work of thomas 
et al. 1994 and Bouma et al., 1974. The limitation in their 
work is as a result of experimental design which did not 
considered the trends of application but mere of low 
and high flow rate.Consideration of this trends enable us 

to unveil the actual relationship between the recovery of 
the bacteria and the flow rate. Adsorption and 
desorption of bacteria within the column contribute to 
the outcome of our findings. Husman and verstraete, 
1993 observed that transport of bacteria in filters was 
much greater when water was applied at rate of 4.7 m/s 
than 0.8 m/s. High flow rate increases the water 
movement through macropores (Bouma and Thomas) 
but reduces the displacement (Thomas). This reduces 
the contact time between the bacteria cell and the grain 
surface, and greater distance which decreases the rate 
of adsorption (Yates et al. 1988, Lance et al.1984, 
sharma et al. 1992).

Figure 2 showed the plot of average normalized 
concentration of bacteia elutes for five drains at different 
porosities for depths considered. This outcome revealed 
that attenuation of migration of bacteria depend on 
porosity for all depths but it is critically shown that the 
higher the depth the higher the degree of attenuation 
which is due to reduction in the pore sizes vis- a- vis 
porosity. It was observed for allthe depths that there is 
geometric increase in attenuation between media 
porosity between 0.36 and 0.37, this may be as a result 
of insignificant different between the two point. As 
porosity increases the permeability increases which 
leads to larger magnitude of effluent recovered, thus 
lower the attenuation. Random motility will be reduced 
more profoundly in the smaller pores as shown in figure 
3. The attenuaton capacity of media with lowest porosity 
is greater than others in all the depths considered. This 
findings will not only be useful to the design of good 
filter as use in slow and rapid sand filter but also in all 
area of environmental issues that involves the protection 
of groundwater from contaminants. 

IV. Conclusion

The research work examines the variation of 
attenuation of migration of bacteria with volume flux and 
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porosity on sand media under saturated condition. In 
order to better understand and protect the quality of 
groundwater, an understanding of the processes 
controlling contaminants (virus, bacteria and protozoa) 
form an important class of pollutants that pose a 
significant threat to public health due to their occurrence 
in drinking water. It was observed in this research work 
that the use of sand media on attenuation of bacteria 
migration is highly significant and when designing a filter 
media for water treatment, all other factors controlling 
the attenuation must consider the porosity and volume 
flux as a prime factors that determine the influence of 
both biological and chemical factors on microorganisms 
transportation, hence their reduction in water treatment 
facilities.
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• 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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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. 

 

 

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. 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 

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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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. 

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. 

29.

 

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 
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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. 

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING 

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. 

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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 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. 

 
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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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. 

 
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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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. 

 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 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.  

ADMINISTRATION RULES LISTED BEFORE  
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US) 

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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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. 
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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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