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Growth Performance of F1 Friesian X Boran 
Crossbred Dairy Calves Supplemented with 
Effective Micro Organism (EM) Fermented 

Wheat Bran (Bokashi) in the Central Highlands 
of Ethiopia 

Aemiro Kehaliew α, Getu kitaw σ, Getnet Assefa ρ, Dereje Fekadu Ѡ & Zewdie Wondatir ¥

Abstract- This experiment was designed to investigate the 
biological and economical response of feeding effective 
microorganisms treated wheat bran provided at different level 
to young crossbred calves. Twenty crossbred Frisian*Boran 
calves weighing (100± 10.85) kg and 6 months of age were 
selected and divided randomly in to 4 similar treatment groups 
(5 animals each group) in 100 days feeding trial. All the calves 
in the different groups were fed similar basal diet of native 
pasture hay. The first group (T1, control) fed native hay as a 
basal diet and concentrate mixture as a supplement. Group 2, 
3 and 4 (T2, T3 and T4) fed the same basal diet and 
concentrate mixture replaced by 33, 66 and 100 % EM treated 
wheat bran, respectively. Based on these treatments, the 
response of growing calves in terms of dry matter and nutrient 
intake, daily weight gain, feed conversion efficiency and 
economic feasibility were evaluated. The CP content of 
effective microorganisms (EM) treated wheat bran was lower 
than that of the concentrate mixture and wheat bran. However 
there was no significant difference in organic matter 
digestibility between the EM treated wheat bran and the 
concentrate mixture (65.26 Vs 65.61%), respectively. There 
was also no significant (P>0.05) difference in live weight 
change, dry matter and metabolizable energy intake among 
the different treatments. The highest daily body weight gain 
and better feed conversion efficiency was observed in T2. 
Among the different treatments the lowest feed cost per daily 
intake was encountered in T2. In general EM treated feed 
supplementation had positive effect on growth performance of 
calves. 
Keywords: calves, efficiency, effective microorganisms, 
weight gain. 

I. Introduction 

uccessful strategies for increasing the efficiency of 
utilization of low quality roughages include 
supplementation, chemical treatment, biological 

treatment and manipulation of the rumen ecosystem. 
Among the biological treatment methods, use of 
effective microorganism is one of the options for 
improving feed quality. Effective Microorganisms (EM) 
are a mixed culture of aerobic and anaerobic types of 

Author α σ Ѡ ¥: Holetta Agricultural Research Center. 

Author
 

ρ: Ethiopian Institute of Agricultural Research. 
e-mail: zewbt2006@yahoo.com 

microbes living symbiotically with each other. These 
microorganisms are beneficial types, natural, free-living 
and safe. They can withstand a wide variation of 
environmental conditions making them consistent and 
stable. Modern animal production requires use of safe 
and effective additives to stimulate feed consumption 
and destroy harmful microorganisms of the diet in 
addition to be used as rumen manipulators to increase 
animal productivity.  

According to Saili et al., 2010, fermentation of 
feeds with microorganisms had resulted in increased 
live weight gain. Probiotics are live microorganisms that 
often result in increased feed conversion efficiency and 
live weight gain (Sissons, 1989). They also introduce 
beneficial microorganisms into the gut which act to 
maintain optimal conditions within the gastrointestinal 
tract and inhibit the growth of pathogenic or other 
undesirable bacteria. Several functions of probiotics 
have been proposed, including the protection of young 
animals against enteropathic disorders such as diarrhea 
by inhibiting the colonization of the gut by coliform 
bacteria and an increase in feed conversion efficiency 
and live weight gain in growing animals (Fuller, 1990 
and Saili  et al., 2010).  

Studies have shown that large mixtures of 
microorganisms can be used with superior results to 
single bacteria strain or simple mixtures of few types of 
bacteria (Mead and Impey, 1986; Stavric et al., 1991). 
The same authors also reported that the success of 
complex mixtures appears to be due to interactive 
effects of anaerobes and facultative anaerobes. As a 
mixed culture of beneficial and naturally occurring 
microorganisms, Effective Microorganisms (EM) contain 
selected species of microorganisms including 
predominant populations of lactic acid bacteria and 
yeasts and smaller numbers of photosynthetic bacteria, 
actinomycetes and other types of organisms. The use of 
EM in animal husbandry nowadays is very well identified 
in many parts of the world. In a study conducted in 
Belarus by Konoplya and Higa (2000), EM was 
successfully used in poultry and swine units as feed 
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constituent and sanitation spray. In South Africa EM was 
used to increase productivity in integrated animal units 
and poultry farms (Hanekon et al., 2001). In a sudy 
conducted by Maqbool etal.,2001, the use of EM treated 
rice straw proved to be beneficial for the prevention of 
disease probably by virtue of its ability to check the 
growth of mycotoxin producing fungi. This agent not 
only controls the disease but also increases the growth 
rate, feed consumption and feed efficacy. Similar results 
were also recorded in broilers by Khan et al. (1992) and 
Haddadin et al. (1996). 

Thus, the objectives of the present study was to 
evaluate the effect of the supplemental value of different 
levels  of EM treated wheat bran on feed intake, growth 
performance and economic benefit of F1 crossbred  
Friesian* Boran calves .  

II. Material and Methods 

a) Location and treatment description 

This study was carried out at Holetta 

Agricultural Research Center (9ON latitude; 38OE 

longitude). The experimental site lies at an altitude of 
2400 meters above seas level. In this study, twenty 
Fresian* Boran crossbred calves with an average live 
weight of 100 ±10.85 kg and six month of age were 
used. The experimental calves were divided randomly in 
to four treatment groups (five animals in each group). 
Calves of the first group (TI, control) fed native hay as a 
basal diet and concentrate mixture of 43% noug seed 
cake (Guzotia abyssinica), 55% wheat bran and 2% salt.  
Calves of the 2nd, 3rd and 4th

 

treatment group received 
the same basal diet with 33, 66 and 100% of the 
concentrate mixture replaced by effective 
microorganism (EM) treated wheat bran, respectively.  

b)
 

Experimental treatments
 

1.
 

Treatment 1:
 

native hay adlibtium + concentrate 
mixture(control)

 

2.
 

Treatment 2:
 

native hay adlibtium + 33% of the 
Concentrate mixture replaced by EM treated wheat 
bran

 

3.
 

Treatment 3: native hay adlibtium + 66% of the 
Concentrate mixture replaced by EM treated wheat 
bran

 

4.
 

Treatment 4:
 
native hay adlibtium + 100% of the 

Concentrate mixture replaced by EM treated wheat 
bran

 

c)
 

Activated solution and EM treatment preparation 
procedures

 

Bokashi (40% moisture) is an EM treated wheat 
bran that was prepared from; 1 lt

 
EM1(stock solution) + 

lt molasses + 50 g table sugar + 18 lt chlorine free 
water + 50 kg  wheat bran. The mix was allowed to 
ferment for about three weeks in a large plastic barrel of 
capacity 150kg before it was being fed to the animal. 

The EM stock solution was provided by Woljjejji private 
limited company.  Bokashi (EM treated wheat bran) was 
self prepared based on the procedures as follows: 

1. One liter of molasses and 50 gm of sugar was 
added in to 18 liters of water and it was    stirred 
very well. 

2. One liter of EM-1(stock solution) was added in to 
the mixture 

3. Stirring continue until a homogeneous solution was 
attained 

4. The container was covered with the plastic sheet 
and it was very well tied to prevent the entry of air. 

5. It was stored in shaded place with ambient 
temperature for 20 days. 

6. After 20 days the resulting mixture known as EM 
Activated Solution (EMAS) was ready for use. 

7. EMAS was viable for 15 to 20 days after 
fermentation. Always keep in anaerobic condition. 

d) Treatment of wheat bran with Activated solution 
• Molasses was dissolved in the 20 liter of water.  

• EMAS was added into the above prepared 
molasses solution. 

• The diluted EM solution was poured into 50kg of 
wheat bran and mixed well. EM diluted solution was 
added gradually and mixed well while checking the 
moisture content. The moisture content should be 
about 30-40%.  

• The mixture was put into a plastic container that did 
not permit air entry to maintain an anaerobic 
condition 

• The plastic container was stored  in a place away 
from direct sunlight 

• It was allowed to ferment for 21 days.  

• The Bokashi was ready for use when it gives a 
sweet fermented smell. If it produces a rotten smell, 
it is a failure. 

• The Bokashi should be used soon after preparation. 
If storage is required, spread it on a concrete floor, 
dry well in the shade and then put into vinyl bag. 

e) Feeding management 
Twenty calves were assigned in to four 

experimental treatments in RCBD design. Each calf was 
kept in a separate pen in a well ventilated barn. Native 
hay and water was provided ad libitum. Concentrate 
mixture including the EM treated wheat bran was 
provided twice a day early in the morning and late in the 
afternoon. The concentrate mixture (43% noug seed 
cake, 55% wheat bran and 2% salt) was formulated to 
meet the daily nutrient requirement of calves according 
to Kearl, (1982). The feed offered and refusal was 
recorded daily. Data on live weight change was 
recorded fortnightly. 

© 2014   Global Journals Inc.  (US)
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f) Analysis of feed chemical composition and 
digestibility 

Samples of native hay, wheat bran, noug seed 
cake, EM treated wheat bran and concentrate mixture 
were analyzed for dry matter (DM), crude protein (CP) 
and total ash using procedures described by AOAC, 
(1990). The neutral detergent fiber (NDF) and acid 
detergent fiber (ADF) concentrations in feed samples 
were determined according to the procedure of Van 
Soest and Robertson (1985). In-vitro organic matter 
digestibility (IVOMD) was determined according to the 
procedure of Tilley and Terry, (1963) 

g)
 

Data analysis 
 

The calves were randomly assigned to the 
different dietary treatments in Randomized Complete 
Block (RCBD) design. The data was analyzed using SAS 
statistical software (SAS, 2002) as per the following 
model.

 

Yij

 
= µ+ Bi

 
+ Tj

 
+ eijk

 
.Where, Yij

 
= Response variables,  

µ = Overall mean,  Bi = The effect of ith
 
block, Tj

 
= The 

effect of jth
 
treatment and eijk

 
= Random error.

 
 
 

III. Results and Discussion 

a) Chemical composition of experimental feeds 
The chemical compositions of experimental 

feeds are shown in Table 1. Dry matter content of 
experimental feeds was in the range of 89.39 to 91.69%.  
Among the experimental feeds, Bokashi (EM treated 
wheat bran) had lower dry matter content. The CP 
content of EM treated wheat bran was lower than that of 
the concentrate mixture and wheat bran. In a similar 
study by Bruchem, (1998) CP and ME content of EM 
treated silage was slightly lower than that of untreated 
silage. This might be due to the fact that part of the 
nutrients is utilized by the microbes for their growth and 
multiplication. However there was no difference in 
organic matter digestibility between the EM treated 
wheat bran and the concentrate mixture (65.26 Vs 
65.61%), respectively.  EM treated wheat bran had 
higher NDF content than un treated wheat bran and 
concentrate mixture. The current result is also in 
agreement with the report of Bruchem, (1998). On the 
other hand higher ADF content encountered in 
concentrate mixture than EM treated and un treated 
wheat bran. 

Table 1 : Chemical compositions of experimental feed ingredients 

 
 
 
 
 

b) Dry matter and nutrient intake 

As shown in Table 2, total dry matter (DM) 
intakes of calves were in the range of 3.68 to 4.43 
kg/day. In a similar study by Khin et al., (2008), the DM 
intake was in the range of 3.75 to 3.92 kg/day. The 
highest and the lowest DM intake was observed in 
treatment 1and 4, respectively. There was no significant 
(P>0.05) difference in dry matter intake among the 
different treatments.  Among the EM treated feed 
supplemented groups 100% replacement had lower DM 
intake than the other groups. 

T 
 
 
 
 

There was significant (P<0.05) difference in 
crude protein intake (CPI) among the different 
supplements. The highest CP intake was obtained in 
concentrate mixture supplemented group. Among the 
EM treated feed supplemented groups 100% 
supplemented ones had the lowest CPI. The difference 
in CPI was due to replacement of the protein sources of 
the concentrate mixture at different level by EM treated 
wheat bran. Metabolizable energy intake (MEI) was not 

significantly (P>0.05) varied among the different 
treatments.

 

 

 

 

 

 

 

Feed ingredient Chemical compositions (% DM) 

DM Ash CP NDF ADF Lignin DOMD 

Noug seed cake 91.69 8.93 37.23 38.63 25.52 4.71 56.19 

Wheat bran 88.97 4.77 16.27 43.48 12.66 3.35 70.89 

Bokashi 88.39 6.75 15.39 46.65 13.66 3.53 65.26 

Concentrate 89.26 8.26 24.79 36.09 21.93 4.30 65.61 

Natural pasture hay 90.65 8.58 6.10 74.40 43.83 7.24 46.02 
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Table 2 : Voluntary feed dry matter and nutrient intake Feed DM Intake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a-b ,means in the same row with different superscripts are significantly different each other (P<0.05), kg/d:                kilogram per day, BWt: body weight, TDMI: total dry matter intake, CPI: crude protein intake,  MEI: Metaboli- 
              zable energy intake, MJ/d: mega joule per day, gm/d: gram per day, SE: Standard error, gm/kgMBW: gram per  
              kilo gram metabolic body weight, MJ/Kg MBW: maga joule per kilo gram metabolic body weight 

  

c) Live weight change 
There was no significant (P>0.05) difference in 

live weigh change among the different treatments (Table 
3). Daily live weight gain was in the range of 696.7 to 
823.3 gm/day. The highest daily body weight gain was 
obtained in T2, where 33% of the concentrate 
supplement was replaced by EM treated wheat bran 
(Bokashi). A similar work reported by  Maqbool et al., 
(2001) indicated that 39.2 percent of body weight 
increase (600 gm/day) in live weigh gain was 
encountered in calves fed EM treated straw compared 
to other forms of feeding. Previous finding by Bruchem 
(1998) also indicated that higher growth rate was 
obtained from EM treated feed. The finding of this study 
indicated that in spite of replacing the protein source in 
the concentrate mixture by 100%  EM treated wheat 
bran, daily weight gain was not affected markedly 
compared to concentrate mix supplemented groups. 
This implies that EM treatment improved the quality of 
the treated feed particularly CP content of the ration  as 
was also recorded by Maqbool et al., (1997). In another 
study, Khin et al., (2008) obtained a weight gain of 300  

gm/calf/day with the supplementation of 6 cc probiotics. 
These findings showed that supplementation of 
probiotics had positive effect on growth performance of 
young calves. EM treatment in addition to increasing 
growth rate, feed consumption and feed efficacy, it also 
helps to control disease (Maqbool et al..,(2001). Similar 
results were also reported in broilers by Khan et al., 
(1992) and Haddadin et al., (1996). According to Saili et 
al., (2010) treatment of cocoa-pods with micro 
organisms (A. niger) also result in increased live weight 
gain.

 

Feed conversion efficiency (FCE) was not 
significantly (P>0.05) different among the different 

was observed in T2 (5.70 g feed/g gain) and T4 (5.73 g 
feed/g gain) where 33 and 100% of the concentrate 
mixture replaced by EM treated wheat bran, 
respectively. A similar study by Khin, et al., (2008) 
showed a feed conversion efficiency of 13.08 kg feed 
/kg gain which was lower than the present study. 

 

The use of EM in animal production have 
demonstrated beneficial effects not only on health and 
production but also on environmental pollution. 
According to Li et. al., 1994 the naturally occurring 
microorganisms contained in EM after they enter into the 
body create more effective intestinal microflora with a 
greater synthetic capability i.e. one that can synthesize 
vitamins, hormones and enzyme systems that improve 
digestion, enhance growth, provide disease resistance,  
suppress malodor, inhibit  pathogen and improves 
product quality. In all cases the improvement were 
associated to a greater flow of microbial protein and 
aminoacid to the duodenum, increased number of 
rumem cellulytic bacteria which improves fiber 
degradation, changes in the volatile fatty acids contents, 
greater glucose availability and reduced mobilization of 
fatty acids based on glucose, insulin, non-esterified fatty 
acids and ketones concentration in the blood. 

 

  

Feed DM Intake 
 

Treatment Mean SE 
1 2 3 4 

Concentrate (kg/d) 2.08 1.27 0.596 0 1.32  

Bokashi (kg/d) 0 0.717 1.30 1.88 1.30  

Hay (kg/d) 2.34a 2.07a 2.05a 1.80a 2.07 0.217 

TDMI (kg/d) 4.43 4.06 3.95 3.68 4.03 0.449 

Hay intake, %BWt.  1.58 1.52 1.63 1.46 1.55  

TDMI, %BWt. 2.99 2.98 3.15 2.99 3.03  

CPI (gm/d) 
CPI(gm/kg MBW)           

657a 
  15.47         

550ab 
  13.79       

471ab 
  12.75       

396b 
  10.72     

519 
13.25 

0.06 
 

MEI (MJ/d) 
MEI(MJ/kg MBW) 

38.39 
    0.90         

35.65 
   0.89         

34.73 
    0.93 

32.82 
   0.89 

35.40 
   0.90 

4.01 
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treatments as shown in Table 3. Relatively higher FCE 



 
 
 
 
 
 
 
 
 
 
 

DWG = daily weight gain, FCE = feed conversion efficiency, SE = Standard error

 

d)

 

Daily feed cost of experimental calves

 

The price in feed cost among the different 
treatment groups was varied from 6.31 to 7.42 birr/day 
(Table 4). The lowest feed cost was encountered in 
treatment 4 where 100% of the concentrate mixture was 
replaced by EM treated wheat bran. On the other hand 
the cost of feed was higher in concentrate mixture 

supplemented group (T1). In all cases, the cost of EM 
activated solution treated wheat bran was lower than 
that of concentrate mixture supplementation. This 
finding also indicated that in areas where the cost of 
protein sources is expensive the use of EM treatment is 
the best option. 

 

Table 4 :

 

Daily feed cost of experimental calves

 

Feed 
ingredient

 

T1

 

T2

 

T3

 

T4

 

DMI

 

( kg)

 

Cost 
(birr)

 

DMI 
(kg)

 

Cost

 

( birr)

 

DMI

 

( kg)

 

Cost

 

( birr)

 

DMI 
(kg)

 

Cost

 

( birr)

 

Hay

 

2.34

 

3.11

 

2.07

 

2.75

 

2.05

 

2.73

 

1.80

 

2.39

 

Wheat bran

 

1.144

 

2.20

 

0.6985

 

1.34

 

0.3278

 

0.63

 

0 0 

Noug cake

 

0.8944

 

1.99

 

0.5461

 

1.22

 

0.2563

 

0.57

 

0 0 

Bokashi

 

0 0 0.717

 

1.44*/1.59**

 

1.30

 

2.63*/2.89**

 

1.88

 

3.80*/4.17**

 

Salt

 

0.0416

 

0.12

 

0.0254

 

0.08

 

0.0119

 

0.04

 

0.0416

 

0.12

 

Total

  

7.42

  

6.83*/6.98**

  

6.60*/6.86**

  

6.31*/6.68**

 

* The cost for 1kg Bokashi prepared from stock solution activated to 20lt EM-2= 2.02 Eth. birr,

 

**The cost for 1kg Bokashi

 

prepared from purchased EM-2 solution = 2.22 Eth. birr

 

Note that water and labor cost were not considered in calculating the daily feed cost

 

*During the study period the average exchange rate was 17.0 Ethiopian birr = 1 USD

 

IV.

 

Conclusion 

The highest daily body weight gain was 
obtained in T2 (823 gm/calf/day) where 33% of the 
concentrate supplement was replaced by EM treated 
wheat bran. Among the different treatments the lowest 
feed cost per daily intake was encountered in 100% of

 

the EM treated wheat bran supplemented group. EM 
treated feed supplementation at different level had 
positive effect on growth performance of calves. Further 
study on improvement of poor quality feed resource 
particularly crop residue with EM treatment is

 

required. 

 

References Références Referencias

 

1.

 

AOAC  (Association of Official Analytical Chemists) 
(1990). Official methods of analysis (15th edition), 
Washington, DC.

 

2.

 

Bruchem JV (1998). Effects of beneficial micro-
organisms.

 

3.

 

Fuller R (1990). Probiotics

 

in agricultures. Ag 
Biotech News and Info.2(2) : 217.

 

4.

 

Haddadin MSY, Rahim SMA, Hashlamour ER, 
Robinson RK (1996). The effect of Lactobacillus on 
the production and chemical composition of hen's 
egg. Poult. Sci 75: 491-94.

 

5.

 

Hanekon D, Prinsloo JF, Schoonbee

 

HJ (2001). A 
comparison of the effect of anolyte and EM on the 
faecal bacteria loads in the water and on fish 
produced in pig com fish integrated production 
units. In: Y.D.A Senanayake, and U.R Sangakkara 
(eds). Proceedings of the 6th International 
Conference on Kyusei Nature Farming. South Africa, 
1999.

 
 

 
 

Initial weight (kg)

 

112.40

 

101.7

 

91.1

 

95.9

 

100.28

 

10.85

 

Final weight (kg)

 

185.6

 

175.8

 

161.8

 

158.6

 

170.45

 

19.30

 

1 2 3 4 

  

64.33

 

112.40

 

101.7

 

91.1

 

95.9

 

100.28

 

10.85

 

0.72

 

185.6

 

175.8

 

161.8

 

158.6

 

170.45

 

19.30

  

813.33

 

823.33
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Role of Camel’s Milk in Growth Rate of 
Chroococcus Sp 

Khalid G. Al-Fartosi α, Roaa Jafar Elkheralla σ & Auhood Kadhim Zaid ρ

Abstract- This study aimed to examine the effect of camel’s 
milk against growth of Chroococcus sp. the algae farms were 
divided into five groups as following: the first group (I) is the 
control group, contained 100 ml from Chroococcus sp. algae, 
the second group (II) contained 100 ml of Chroococcus sp. 
alga with 1 ml of camel’s milk, the third group (III) contained 
100 ml of Chroococcus sp. alga with 2 ml of camel’s milk, the 
fourth group (IV) contained 100 ml of Chroococcus sp. alga 
with 3 ml of camel’s milk and the  fifth group (V) contained100 
ml of Chroococcus sp. alga with 5 ml of camel’s milk. All 
groups were noted during the time periods (today's first , the 
third day, the seventh day and the ninth day). 

The results showed the camel’s milk caused a 
significant increase(p<0.05) in the rate of growth of alga over 
a period the experiment. 
Keywords: cyanobacteria, chroococcus  alga, camel’s 
milk.  

I. Introduction 

yanobacteria are a very old group of organisms 
and represent relics of the oldest 
photoautotrophic vegetation in the world that 

occur in freshwater ,marine and terrestrial habitats 
(Mundt and Teuscher, 1988).  

Chroococcus, a unicellular organism that is a 
genus of cyanobacteria, like all cyanobacteria, 
Chroococcus is a prokaryote and therefore lacks any of 
the membranous organelles of eukaryotes. Known for its 
underwater habitat, Chroococcus prefers the sludge of 
lake and river bottoms (Ditty et al., 2003). 

Cyanobacterial secondary metabolites 
represent a vast diversity of structures and have been 
isolated from a number of cyanobacterial genera from 
different geographical locations. During the last two 
decades, cyanobacterial secondary metabolites have 
attracted the attention of researchers mainly due 
potential therapeutic use of  several secondary 
metabolites include a range of compounds showing 
animal toxicity and antibacterial, antifungal, anti-
inflammatory, antimalarial, antiprotozoal, antituber-
culosis, antiviral, antitumor and cytotoxic activities 
(Gademann and Portmann, 2008; Mayer et al., 2009) 

In addition to the role of cyanobacteria in the 
application of biotechnology in the production of 
hydrogen  gas  and  the   production  of  ammonia  and  
 
Author α σ: Department of Biology,College of Science, University of 
Thi-Qar, Iraq. 
Author ρ: Department of Chemistry,College of Science, University of 
Thi-Qar, Iraq.

 e-mail: Khalidalfartosi@yahoo.com

  

nitrogen fixation and production of enzymes and 
pharmaceutical products and use food protein for the 
treatment of heavy water and the excretion of toxins and 
their impact on the environment in addition to its role in 
the analysis of crude oil and some of its derivatives to 
simple compounds non-polluting (Kumazawa and 
Mitsui, 1989; Kostreba, 2001; Raghukumar, 2001) 

The camel's milk is characterized                       
immune-ological advantages unique, since it has a 
good quality of proteins of the preventive efficacy 
against bacteria and viruses such as lactoperoxidase, 
lysozyme and as well lactoferrin. It has an important role 
in reducing the ability of germs because of injury, 
inhibition of enzyme cysteine protease found in bacteria 
and viruses as well as some parasites, the milk also 
contains a high concentration of minerals(Sodium, 
Potassium ,iron ,copper ,zinc and magnesium) and 
vitamins A, B2,C and E (Ohashi et al., 2003; Kamal et 
al., 2007 ; Al-Hashem et al., 2009). 

The present study aimed to investigate the role 
of camel’s milk in the growth of moss through by 
addition of different  concentrations of milk to the farmer 
of Chroococcus sp.  

II. Materials and Methods 

a) Isolation and purification of algae     
Isolated and scrubbed algae according to 

(Stien,1973), as was access to unialgal cultures were 
then purified for the purpose of obtaining axenic cultures 
depending on the method of (Al-Arajy, 1996) and then 
diagnosed based on  )Desikachary,1959; Prescott, 
1975). 

b) Development and propagation of algae 
Algae were grown using a the middle Chu-10 

axis by (Al-Arajy, 1996) and after obtaining sufficient 
amounts transferred to the 100 ml bottles filled with 70 
ml of the former the middle and incubated at a 
temperature (25 ±3) ˚ C  . 

c) Measuring the rate of growth 
The growth rate of algae counted directly by 

Chamber Shidu (Coombs et al., 1986). 

d) Camel’s milk 
Milk samples were collected early in the 

morning from camel farm in the Al-Nassiriya city, Thi-Qar 
province, Iraq. Milk was collected from camel by hand 
milking as normally practiced by the farmers. The 
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samples were collected in sterile screw bottles and kept 
in cool boxes until transported to the laboratory. 

e) experimental groups 
Different concentrations of camel’s milk and 

added to the algal farms which were divided into five 
groups as following: 

Group I : control group, contained 100 ml from 
Chroococcus sp. only.  

Group II : contained 100 ml of Chroococcus sp. alga 
with 1 ml of camel’s milk (1%). 
Group III : contained 100 ml of Chroococcus sp. with 2 
ml of camel’s milk (2%).  

Group IV : contained 100 ml of Chroococcus sp. with 3 
ml of camel’s milk (3%). 

Group V : contained 100 ml of Chroococcus sp. with 5 
ml of camel’s milk(4%). 

III. Results 
The results of the present study shown in table 

(1). The results indicated the camel’s milk caused a 
significant increase(p< 0.05) in the growth of algae 
Chroocecces for the duration of the experiment with 
different concentrations of milk (1, 2, 3and 5ml/100ml of 
farms) compared with the control group . The highest 
rate of growth of algae on the first day in group(V).  

Results showed the first day a significant 
increase (p< 0.05) in the growth of rate of Chroocecces 
in groups (II,III ,IV and V) compared with group (I) after 
one day of treatment with different concentrations (1 %, 
2 %, 3 % and 5 %) of camel’s milk . Also , there was  a 
significant increase (p< 0.05) in the growth rate 
groups(III) and (V) compared with group(II) ,While, the 
results recorded a significant decrease (p <0.05 ) in the 
growth of rate of Chroocecces in group(IV) compared 
with group(II) the same day . 

After third day of treatment , the results 
indicated a significant increase (p< 0.05) in the growth 

of rate of Chroocecces in groups (II,III ,IV and V) 
compared with control group (group I) , Also , there was  
a significant increase (p< 0.05) in the growth rate 
groups(III) and (V) compared with group(II) ,While, the 
growth rate in group(IV) decreased significantly (p 
<0.05 ) compared with group(II) . 

After fifth day of treatment , the results indicated 
a significant increase (p< 0.05) in the growth of rate of 
Chroocecces in groups (II,III ,IV and V) compared with 
control group (group I) , Also , there was  a significant 
increase (p< 0.05) in the growth rate group (III) 
compared with group(II).While , the results recorded a 
significant decrease (p <0.05 ) in the growth of rate of 
Chroocecces in groups (IV) and (V) compared with 
group(II). 

 

After seventh day of treatment , the results 
indicated a significant increase (p> 0.05) in the growth 
of rate of Chroocecces in groups (II) and (III) compared 
with control group , While , the results recorded a 
significant decrease (p <0.05 ) in the growth of rate of 
Chroocecces in groups (IV) and (V) compared with 
group(I). The growth rate of Chroocecces decreased 
significantly (p <0.05) in groups (IV) and (V)

 
compared 

with group(II). While, the results recorded a significant 
increase (p< 0.05) in group (III) compared with 
group(II).

 

After ninth day of treatment , the results 
indicated a significant increase (p< 0.05) in the growth 
of rate of Chroocecces in groups (II) and (III) compared 
with control group , While , the results recorded a 
significant decrease (p< 0.05 ) in the growth of rate of 
Chroocecces in groups (IV) and (V) compared with 
group(I). Also, there was a significant decrease  (p< 
0.05 ) in the growth of rate of Chroocecces in groups 
(IV) and (V) compared

 

with group(II). While , the results 
recorded a significant increase (p< 0.05) in group (III) 
compared with group(II).

 

Table 1 : Role of camel’s milk in growth rate of chroococcus sp 

 

 

 

 

 

 

 

 

 

                             -
Differences letters refers to a significant differences at p<0.05  

Growth rate (cells\1 ml) 
treatments 

9 days 7 days 5 days 3 days 1 day 
78.00  

±5.77 C   
86.00  

±3.06  B 
71.33  

±0.88 D   
65.33 

±2.91 D   
93.00  

±1.73 A   Group I  

100.00  
±4.62 C 

109.67  
±5.78 B   

119. 0  
±0.58 A 

80.00 
±2.89 D   

125.67 
±2.96 A Group II 

109.67  
±5.78 D   

127.33 
±1.45 C   

145.00 
±2.89 B   

152.00 
±1.15 A   

139.67 
±2.91 B   Group III 

70.67  
±1.76 D   

73.00 
±1.73 CD   

94.0 
±1.15 B   

78. 0 
±1.15 C   

109.67 
±5.78 A   Group IV 

68.00  
±1.15 D   

73.33 
±0.88 C   

91.33 
±0.88 B 

92.00 
±1.15 B   

195.67 
±2.96 A   Group V 
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IV. Discussion 

Algae are many benefits as a source for the 
production of many materials economically important, 
which encouraged the cultivation and production of 
biomass, has been used for the production of 
pharmaceuticals, cosmetics different materials other 
industrial as well as animal feed and food additives for 
human food (Grima et al., 1990). As it raises to the 
surroundings of many materials, such as simple sugars 
and multiple, alcohols and enzymes, and some of which 
secreted material impact of anti-bacterial, fungi and 
tumors (Moore et al., 1996). 

The increase of growth rates of Chroocecces 
sp. may be attributed to supply of algae with nutrients 
and minerals important for growth, where is the camel’s 
milk is rich in minerals (sodium, potassium, iron, copper, 
zinc, magnesium) and vitamins (A, B2, C, E) also 
contains a high concentration of a protein similar to 
insulin (Kamal et al., 2007; Al-Hashem et al.,  2009). 
These materials play a fundamental role in the increase 
of cell divisions and increase the breadth and elongation 
of the cells and thus increasing the effectiveness of the 
physiological processes photosynthesis thus, a supply 
algae carbohydrate materials manufactured in this 
process and this in turn improves the rate of growth  
(Sahaf , 2000)  

V. Conclusion 

Our results demonstrate that camel milk is able 
to events noticeable change in the rate of growth of 
algae.  Algae contains many chemical compounds that 
can be used in medical, economically and industrially. 
Further  studies are required, using a human population, 
to confirm theses protective effects.  
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Aquatic Biodiversity Analysis of Four Rice 
Terraces Clusters in the Cordillera Region, 

Northern Philippines 
Robert T. Ngidlo α & Nestor M. Baguinon σ 

Abstract-   An aquatic biodiversity analysis was conducted in 
four rice terraces clusters in the Cordillera region in the 
northern central part of the Philippines. Data was obtained 
using the quadrat sampling method. The location of sampling 
activities are the four rice terraces clusters namely:  (1) 
Asipulo, Ifugao; (2) Natonin, Mt Province; (3) Bagumbayan, 
Kalinga; and (4) Tanglagan, Apayao. Each place of sampling 
had two (2) blocks: (1) Rice paddy fields and (2) Irrigation 
canals/creeks. The number of quadrats randomly taken in 
each block was ten (10) plots with each quadrat measuring 
1m x 1m. The number of plots in all places was 4 sites x 2 
blocks x 10 plots = 80 plots. Individuals of shell, crab, fish and 
frog species circumscribed within plot/quadrat boundaries 
were counted, identified and sorted according to species. The 
importance value (IV) of each species in each block was 
determined. This was done by taking the sum of Relative 
Density (%) and Relative Frequency (%) of each species in a 
given block. Importance Value = Relative Density + Relative 
Frequency. The Shannon Wiener Diversity Index (H), Evenness 
Index (E) and Simpson’s Index (C) was obtained for each 
species.  The higher values of H, E and C means the greater 
diversity character of the community being evaluated. The 
results clearly showed that the four sites differ with respect to 
diversity values. For comparing Rice Paddy versus 
Canal/Creek, Kalinga and Apayao have higher canal/creek 
diversity than the rice paddy diversity, i.e. Canal/Creek 
(H=1.55, E=.97, C=.78) versus Rice Paddy (H=1.04, E=.94, 
C=.62). The case of Mt. Province is similar, except that the 
difference between Canal/Creek and Rice Paddy diversities 
are not so much, or in other words, the former is slightly more 
diverse than the latter. However, the Ifugao case 
demonstrated a reverse where H and C diversity indices are 
greater in the Rice Paddy than in the Canal/Creek although the 
E at the Canal/Creek had greater value.  Key informants 
identified four factors causing the decline in the population of 
aquatic biodiversity such as the use of pesticides, excessive 
collection for food and/or as animal feed, recurrent drought 
due to climate change and the presence of introduced 
invasive species.  
Keywords:  rice terraces, aquatic biodiversity, 
biodiversity indices, importance value, evenness index. 

  

 
 

     
  
   

discussions. Their recognition came primarily due to the 
relevance of knowledge reposed in these agricultural 
systems and their possible contribution to sustainable 
development. The Cordillera region in the northern 
central part of the Philippines is home to the largest and 
most extensive traditional rice terraces cultivation in the 
Philippines and perhaps throughout the Asia-Pacific 
region. The region is politically subdivided into six 
provinces and occupy a total land area of 19,294 km2 
made up of rows of great mountain ranges occupying 
half of Northern Luzon in the Philippines. Its rugged 
mountainous backbone contains many peaks 
exceeding 2,000 meters in height with rolling hills and 
stretches of river valleys along its flanks.  With its rugged 
mountainous backbone, the early settlers of the areahas 
no other option but to build rice terraces along the 
slopes for their own survival. Acknowledged to be more 
than 2,000 years old, the rice terraces represents an 
indigenous farming system which reflects the people’s 
history and culture. Its management is governed 
primarily by indigenous systems and institutions which is 
purely organic in nature. Past literatures written on   the 
rice terraces invariably described them as stable and 
resilient agro-ecosystem. Some of the rice terraces 
clusters have been declared as World Heritage site by 
the United Nation Education, Scientific and Cultural 
Organization (UNESCO). However, over the last 50 
years, there were a series of changes that had occurred 
in the rice terraces. Foremost of these changes is that 
farmers are shifting to modern farming systems (Ngidlo, 
2013).   Today, the rice terraces represents a miniature 
of both modern and traditional farming systems. The 
use of high yielding rice varieties, commercial fertilizers, 
pesticides and the adoption of hand tractors are the 
leftovers of modern agriculture replacing the traditional 
organic system.  

Aquatic biodiversity is a major food item in the 
rice terraces. Local people depend much on these 
biodiversity’s to sustain their diet and protein 
requirement (Ngidlo and Ngohayon, 2009). The loss of 
aquatic biodiversity may mean a significant loss in the 
food security status of the local people. The study was 
conducted to determine aquatic biodiversity indices and 
to identify factors contributing to the loss of biodiversity 
in the rice terraces. In the end, the paper will hopefully 
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I. Introduction

ver the years, traditional agricultural systems 
steadily gained recognition and prominence in 
the   national   and    international    development 
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Ifugao, Philippines  and  Faculty,  University  of  the  Philippines, Los 
Banos , Laguna, Philippines.
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provide a platform for discussions on traditional 
agricultural systems among various stakeholders.  

II. Materials and Methods 

The organisms subjected to biodiversity 
analysis were mollusks, gastropods (snails) namely (1) 
Agurong, Jagora asperata (Lamarck), (2) Birabid, 
Lymnaea (Bullastrus) cumingiana (3) Bisukol, Pila 
luzonica Reeves , (4) Golden Apple Snail, Pomacea 
canaliculata , (5) Liddeg, Angulyagra oxytropis (Benson) 
Geslacht and pelecypods (bivalves) namely (6) 
Tukmem, Turbicula manilensis . The lone arthropod was 
the crustacean (7) Talangka, Sundathelphusa cagayana 
. Vertebrate species consists of the following fish 
species: (8) Jojo fish; Anquilla japonica (10) Mosquito 
carp, Gambusia affinis, (11) Million fish, Poecilla 
reticulata (12) Frog/tadpole (Rana sp).   

The location of sampling activities are four rice 
terraces clusters located in four provinces in the 
Cordillera region in the northern central part of the 
Philippines. The rice terraces clusters are:  (1) Asipulo, 
Ifugao; (2) Natonin, Mt Province; (3) Bagumbayan, 
Kalinga; and (4) Tanglagan, Apayao. Each place of 
sampling had two (2) blocks: (1) Rice paddy fields and 
(2) Irrigation canals/creeks. The number of quadrats 
randomly taken in each block is ten (10) plots with each 
quadrat measuring 1m x 1m. Hence, the number of 
plots in all places was 4 sites x 2 blocks x 10 plots = 80 
plots. Individuals of shell, crab, fish and frog species 

circumscribed within plot/quadrat boundaries were 
counted, identified and sorted according to species. The 
importance value (IV) of each species in each block was 
determined. This was done by taking the sum of Relative 
Density (%) and Relative Frequency (%) of each species 
in a given block. Importance Value = Relative Density + 
Relative Frequency. 

The Shannon Wiener Diversity Index (H), 
Evenness Index (E) and Simpson’s Index (C) was 
obtained for each species.  The higher values of H,E 
and C means the greater diversity character of the 
community being evaluated.  

Ten (10) key informants were interviewed to 
identify factors contributing to the loss or increase of 
aquatic biodiversity in the rice terraces. 

III. Results and Discussion 

a) Profile of the Rice Terraces Clusters 
The rice terraces of the Cordillera region in the 

Philippines has evolved in recent years and no longer 
the same organic system they used to be prior to the 
1980’s. Demographic pressures associated with the 
need to produce more food escalated the adoption of 
modern farming practices for the last 50 to 70 years. 
Three of the selected study sites shifted to modern 
farming practices similar to that of lowland agriculture 
while one site still adhere to the traditional farming 
practices. The profile of the rice terraces clusters are 
indicated in Table 1. 

Table 1 :  Profile of the rice terraces 

Study Site Status of Farming System 
Asipulo, Ifugao Adopted modern farming system in the early 1990’s 

Natonin, Mt. Province Still continuing with the traditional farming system 

Tanglagan, Apayao Adopted modern farming system in the 1980’s 

Bagumbayan, Kalinga Adopted modern farming system in the 1980’s 

b) Aquatic Biodiversity Analysis 
The result of analysis in Table 2 shows that the 

four sites differ with respect to diversity values. For 
comparing Rice Paddy versus Canal/Creek, Kalinga and 
Apayao have higher canal/creek diversity than the rice 
paddy diversity, i.e. Canal/Creek (H=1.55, E=.97, 
C=.78) versus Rice Paddy (H=1.04, E=.94, C=.62). 
The case of Mt. Province is similar, except that the 
difference between Canal/Creek and Rice Paddy 
diversities are not so much, or in other words, the former 
is slightly more diverse than the latter. However, the 
Ifugao case demonstrated a reverse, H and C diversity 
indices is greater in the Rice Paddy than in the 
Canal/Creek although the E at the Canal/Creek had 
greater value. These aforementioned results are 
expected since the Canal/Creek cases approximate the 
usually richer natural ecosystem as opposed to the Rice 
Paddy agroecosystem (man-made). Translating the 
above table into a line graph (Figure 1), the pattern 
becomes obvious, for example, the values are down 

with Rice Paddy then up with Canal/Creek for Mt. 
Province, Kalinga and Apayao. The lesser H and C in 
rice paddies in Mt. Province, Kalinga and Apayao is 
indicative of the continuous collection for food and or 
given as feed to animals.. In the case of Apayao, the 
higher H and C for the irrigation canal/creek is that 
during the time of sampling there was a lapat in force for 
almost 3 months covering the whole stretch of the 
sampling area (almost 2 kms. of creek) thus, aquatic 
biodiversity was protected from exploitation during that 
period of time. Rice paddies are not covered by the 
lapat and the lesser value of H and C can be attributed 
to the continuous spraying of pesticides in rice paddies. 
The lesser H and C in Ifugao can be attributed to the 
excessive collection for food and for sale in the market.  
It may also be attributed to the presence of invasive 
alien species (e.g. Golden Kuhol) in the Ifugao Rice 
Paddy having spread into the Canal/Creeks. The Golden 
Kuhol’s presence is highest in Asipulo, Ifugao and 
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negligibly present in the Rice Paddies of Natonin, Mt. 
Province and Bagumbayan, Kalinga, but absent in their 
respective Canals/Creeks. Golden Kuhol was not found 

in Tanglagan, Apayao. The graph showing the H, E and 
C of the four study sites is shown in Fig. 1

Table 2 :   Importance values (IV) of species in all four sites including corresponding Shannon Wiener Diversity, 
Evenness and Simpson’s Indices and contained IVs of exotic species

Species/Variety

Ifugao Mt. Province Kalinga Apayao
Rice

Paddy
Canal/Cre

ek
Rice

Paddy
Canal/Cre

ek
Rice

Paddy
Canal/Cre

ek
Rice

Paddy
Canal/Cree

k
Bisukul 3.43 20.08 35.11 38.67 23.77 52.78 42.13

Agurong 78.07 65.75 39.55 55.32 49.36 49.73 43.65 41.2

Liddig 36.17

Tukmim 26.49 16.67

Birabid 2.18 3.57

Tadpole/Frog 54.17 89.01 13.1 87.82 41.67 12.04

Crab 86.9 58.33 12.04

Total 135.67 154.76 97.98 190.43 175.85 199.99 100.00 124.08

Total no. species 3 2 4 4 3 5 3 5

Golden kuhol 18.50 34.25 2.02

Dojo 20.83 10.99

Million Fish 25 12.18 100 75.92

Mosquito carp 100

Total 64.33 45.24 102.02 0.00 12.18 0.00 100.00 75.92
Total no.  Exotic 

species 3 2 2 1 1 1

Shannon Div. (H) 0.7775 0.6818 1.1435 1.2129 1.0364 1.5531 0.8181 1.4552

Evenness (E) 0.7078 0.9836 0.8249 0.875 0.9434 0.965 0.7447 0.9042

Simpson's Index (c) 0.51 0.49 0.66 0.67 0.62 0.78 0.53 0.74

Figure 1 : Graph of Shannon Wiener Diversity, Evenness, and Simpson’s Indices of all four sites and corresponding 
blocks including the sum IV of exotic species per block

The average number of individuals per species 
per plot was computed and presented in Table 3 and 4. 

The mollusks were tabulated in Table 3 while the non
mollusks in Table 4.
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Frog/tadpole 0.7 1.2 0 0.2 1.1 0.2 0 0 

Crab 0 0 0 1.9 0.1 0 0 0.2

Jojo 0.2 0 0 0 0.1 0.2 0 0 

Million fish 0.3 0.1 0 0 0 0.4 1 1.9

Mosquito carp 0 0 84.2 0 0 0 0 0 

Figure 2 : The average density per plot for the mollusks

The values in Table 3 were line graphed and 
shown in Figure 2. Golden apple snail had the highest 
values in Asipulo, Ifugao. It is also interesting to note 
that the Native Snail (bisikul) is very low in both Rice 
Paddy and Canal/Creek of Asipulo, Ifugao while the 
population density of Golden apple snail is 
considerable. The data implies that Golden apple snail 

is outcompeting the native strains of edible snails 
(bisikul) and perhaps may push the latter to further 
endangerment or worst even possibly to extinction. The 
data shows that as the population of golden apple snail 
decline, there is a corresponding increase in the 
population of the native strains of the native edible snails 

Table 4 : Average number of individuals per plot (e.g. average density/plot) per block among non-mollusk species 
(tadpole/frog, fish and crab)

Species

Ifugao Mt. Province Kalinga Apayao
Rice
Paddy

Canl/
Creek

Rice 
Paddy

Canl/
Creek

Rice 
Paddy

Canl/
Creek

Rice 
Paddy

Canal/
Creek

(bisikul). Agurong, (Jagora asperata Lamarck) is

Table 3 : Average number of individuals per plot (e.g. average density/plot) per block among native species of 
mollusks and exotic Golden Kuhol. (average number individuals/sq.m.)

SPECIES

IFUGAO MT PROVINCE KALINGA APAYAO
Rice

Paddy
Canal-
Creek

Rice 
Paddy

Canal-
Creek

Rice 
Paddy

Canal-
Creek

Rice 
Paddy

Canal-
Creek

Bisukol 0.2 0 4.3 1.9 3.3 1.9 6.3 2.3

Agurong 30.9 18.5 12.7 5.7 6.2 6.2 6.1 2.2

Liddig 0 0 12.9 1.8 0 0 0 0 

Tukmim 0 0 0 0 0 3.8 0 0.9

Birabid 0 0 0.2 0 0 0 0.2 0 

Golden kuhol 1.9 4.2 0.1 0 1.6 0 0 0 
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Figure 3 : The average density per plot for the non-mollusks

There are no historical data to compare the 
biodiversity of aquatic animals in the rice terraces before 
and after the transition to modern farming systems.  
Testimonial evidences provided by key informants 
confirmed a more diverse past than what it is today. 
Farmers ascribed the reduction in the population of 
aquatic biodiversity to four factors: a) impacts of 
pesticides applied in the rice terraces b) overexploitation 
or excessive collection c. frequent drought and d. 
replacement with introduced invasive species such as 
golden apple snail.  For the rice terraces clusters that 
adopted modern farming practices, majority claimed 
that the use of pesticides is the primary factor causing 
the decline in the population of aquatic biodiversity 
followed by excessive collection and the impacts of alien 
invasive species such as golden apple snail. Farmers in 

Tanglagan, Apayao although they have shifted 
completely to modern farming systems, they still 
continue to practice an indigenous form of conservation 
which the locals call “lapat system” wherein a portion of 
a river system of about 2-3 kilometers in length is 
declared off limit to exploitation for several months or 
even years. The “lapat” is declared in honor of a person 
who died in the community and the length of which 
depends on the prominence and status of the person 
who died in the community.  Table 5 shows the causal 
factors for the decline in the population of aquatic 
biodiversity as viewed by farmers.

Frogs/tadpoles are high at Canal/Creeks in Ifugao and 
Mt. Province than corresponding rice paddies, but the 
reverse is true in Kalinga while their presence in Apayao 
is zero. The zero population of frogs/tadpoles in Apayao 
can be attributed to the negative impacts of pesticides 
continually used by farmers. There is an extremely high 
density of Talangka (crabs) at the Canal/Creek in 

Natonin, Mt Province but in the other cases the density 
is negligible or absent. The rice terraces clusters in 
Natonin still carry 100% the traditional farming systems 
which is purely organic in nature. For mobile organisms, 
such as fishes and crabs, a zero value does not mean 
they are absent. The sampling method applied, such as 
random quadrat or plot sampling, may not be the best
procedure because they are mobile and therefore their 
spatial distribution/dispersion in space could be 
extremely clumped and not normal. For mobile 
organisms, ecologists usually employ the so called 
capture-recapture method to determine their population 
densities. However, the capture-recapture method is 
applicable for terrestrial organisms and not for aquatic 
animals.

The pattern of non-mollusks show little 
information about the impact of alien fishes to the 
densities of native species. This could be explained 
partly by the difficulty of sampling highly mobile 
subjects, such as swimming fish species, unlike among 
mollusks which are quite sedentary. Hence, in Figure 3, 
there is only little pattern to merit explanation. 

dominant in all the sites. Agurong is a prolific breeder 
and least preferred for food by collectors. 
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either for human food 
or animal feed

Insufficient water 
supply

1 0 0 0 1

Introduced invasive 
species (golden 

apple snail, torachuk)

0 8 0 0 8

Total 10 10 10 10 40

IV. Conclusion and Recommendation

The four rice terraces clusters vary in terms of 
their biodiversity indices. Canals/creeks are more 
diverse than the rice paddy system. The canals and 
creeks are natural ecosystems less disturbed by human 
activities. The use of pesticides is clearly altering the   
population of aquatic biodiversity. On the other hand, 
invasive species such as golden apple snail pose a 
threat to the population of the native strains most 
preferred by the local people for food. In areas where 
golden apple snail is prevalent, it may be necessary to 
encourage their removal not by chemical means but by 
manual collection and given to animals as feed 
materials.

For hundreds of years, the varied aquatic life 
found in the rice terraces customarily meets the protein 
requirement of the local people. The loss of these 
aquatic biodiversity certainly affects the food security 
status of rice terraces farmers and their families. Efforts 
should be made to protect aquatic biodiversity by 
limiting the use of pesticides and other forms of harmful 
chemicals. The farming community in Tanglagan,
Apayao have shown an excellent form of conserving 
aquatic biodiversity through the “lapat system” handed 
down from past generations and carried over by the 
present generation. The “lapat system” can be 
replicated to other areas in the Cordillera region where 
rice terraces cultivation persists.  However, since the 
lapat system is indigenous only to Apayao and not to 
the other provinces in the Cordillera region, their 
adoption requires the enactment of local policies by the 
Local Government Units to establish a framework for 
their adoption and transfer to the other provinces.
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Table 5 : Causal factors in the loss of biodiversity in the rice terraces

Causal factors of 
the loss of aquatic 

biodiversity

Location Total
Asipulo, 
Ifugao

Natonin, Mt. 
Province

Bagumbayan, 
Kalinga

Tanglagan, 
Apayao

Use of pesticides 6 0 8 10 24
Excessive collection 3 2 2 0 7
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Abstract-  Feeding time and regimen have the potentials to 
influence the performance of broiler breeder flocks and are 
thus of great importance. A literature review is presented 
concerning the responses of broiler breeders to feeding time 
and feeding regimen. There is a potential improvement in shell 
quality, egg weight and egg production that results from 
feeding later in the day ( afternoon feeding )or from splitting 
daily feed allocation (split feeding). Broiler breeders are usually 
given a limited daily feed allowance in the morning. This 
practice does not supply nutrients to coincide with the hen’s 
need. 
Keywords: feeding, time, broiler, breeders. 

I. Introduction 

enetic selection for growth parameters in meat 
type chickens gives rise to a parent stock (broiler 
breeders) that tend to lack the ability to self-

regulate feed in-take. As such, their high body mass is 
associated with excessive fat deposition, lameness, and 
high mortality rate (often due to skeletal or 
cardiovascular disease or both). To regulate weight 
gain, limit health risks and also maintain high fertility for 
the parent stock encompass a high degree of feed 
restriction (Renema and Robinson, 2004). It is a 
common practice to feed broiler breeder flocks early in 
the morning, at or near the start of the photoperiod. It 
has been argued that this is an inefficient practice which 
does not supply nutrients to coincide with the hen’s 
need Cave, (1981), and that feeding later in the day, or 
splitting the single feed allocation across more frequent 
periods throughout the day (split feeding) improves the 
performance of broiler breeders. This restricted amount 
of feed is rapidly consumed; therefore, the hens fast for 
an extended period of time before their next feeding 
resulting to improved performance. These include laying 
performance, shell quality, reproductive efficiency, 
oviposition times, birds’ welfare and behavioural pattern. 

II. Effects of Feeding Time and Regimen 
on Egg Production 

Onagbesan et al., (2006) reported that hens 
with free access to feed had comparable egg with those 
on split fed birds in the early production period (27 to 29 
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week), but their egg production decreased dramatically 
thereafter. Decreased egg production in broiler breeders 
with ad libitum feeding is well documented (Sun et al., 
2006, Chen et al., 2006, Robinson et al., 1993).Two 
classical studies of the effects of feeding time in laying 
hens Balnave, (1977); Daniel and Balnave, (1981) 
reported higher egg production in afternoon-fed hens 
than in morning-fed hens. Simon, (1973) observed a 
tendency for hens fed in the morning to eat smaller 
amounts of feed than those fed in the evening. 
Furthermore, Bougon, (1973) observed a greater feed 
intake in birds fed two hours separate meals, one in the 
morning and one in the evening , than birds fed a single 
four hours meal in the morning. Indeed in the classical 
studies performed by Balnave (1977) and Daniel and 
Balnave, (1981), the afternoon-fed hens ate more than 
their morning fed counter parts. Therefore, the 
improvements in egg production due to afternoon 
feeding in these studies were most likely due to 
increased feed intake by the afternoon-fed hens. 

III. Effects of Feeding Time and Regimen 
on Shell Quality 

The provision of a limited daily allowance of 
feed in the morning may not supply nutrients to coincide 
with the broiler breeder hen’s need Cave, (1981). This is 
particularly the case with Calcium (Ca), an essential 
component of egg shells. Shell formation normally 
commences in the afternoon or evening and thus 
utilization of dietary Ca in the morning-fed broiler 
breeder is poor due to the inability of these birds to 
meter Ca from the crop to the lower digestive tract at a 
uniform rate Farmer et. al.,(1983).

 
Feeding broiler 

breeders later in the day supplies dietary calcium (Ca) at 
times that correspond more closely to periods of shell 
deposition ,resulting in improved calcium utilization, 
which is usually manifested as an increased in egg 
specific gravity, shell quality, shell weight and thickness 
Farmer et. al.,(1983). Lewis and Perry showed that split 
feeding could improve shell quality.

 

Increased embryonic mortality, and thus 
reduced hatchability, is associated with eggs with a 
specific gravity ofless than

 
1.080, McDaniel et.al,

 
(1981). 

Therefore,employing a later feeding time is often viewed 
as a way to improve hatchability, due to the positive 
influence that later times have on shell quality.
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IV. Effects of Feeding Time and Regimen 
on Egg Weight 

Spradley et al., (2008) reported that broiler 
breeders fed twice a day laid heavier eggs than those 
fed once a day. They also had better overall body 
weight uniformity. Harms et.al., (1991) reported that later 
feeding times or split feeding results in heavier egg 
weight than the earliest feeding times. Therefore, there is 
a general trend for egg weight to increase when birds 
are fed later in the day, or when the daily feed allocation 
is spread over more frequent feeding periods.  

It is unlikely that larger eggs will provide any 
advantage for hatching egg producers, particularly in 
the later stages of the production cycle, when attempts 
should be made to control egg size from older flocks as 
much as possible. However, some advantage gained 
from afternoon feeding during the early phases of 
production in order to increase the number of settable 
eggs from young flocks. 

V. Effects of Feeding time and Regimen 
on Reproductive Efficiency and 

Oviposition Time 

Farmer et.al, (1983) reported that volume of 
semen and absolute numbers of spermatozoa yielded 
by males were found to be highest in the afternoon. 
Correspondingly, mating is more frequent in the 
afternoon than in the morning, Cave, (1981). The 
distribution of mating throughout the day is affected by 
the ovulatory cycle, as the oviduct is not receptive to 
spermatozoa near the time of oviposition Cave, (1981). 
Most spermatozoa deposited within 1 to 3 hours prior to 
or just after oviposition are eliminated by vaginal 
contractions involved in the process of oviposition 
Farmer et.al., (1983). 

VI. Effects of Feeding Time and Regimen 
on Welfare 

Numerous reports have shown that restricted 
fed broiler breeders experience hunger and frustration 
due to a high motivation for feeding Cave, (1981), 
Balnave, (1977) and Bougon, (1973). Split feeding offers 
a potential method of reducing frustration and possibly 
hunger, Samara et al., (1996) concluded that feeding 
twice a day during rearing significantly improved broiler 
breeder welfare, at least as indicated by the parameters 
of hunger and frustration under study.  

VII. Conclusion 

The current commercial practice of feeding 
broiler breeders early in the day, at or near lights-on 
does not supply nutrients to coincide with the broiler 
hens needs. Afternoon feeding or splitting the daily feed 
allowance across more frequent regime may be options 

to consider, as these practices lead to improvements in 
shell quality, egg weight and egg production. 
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
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Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

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

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

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

      (II) Choose corresponding Journal. 

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

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

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

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

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

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

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

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

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

Scope 

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

2. ETHICAL GUIDELINES 

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

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

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

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

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

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

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

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

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

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

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

Please mention proper reference and appropriate acknowledgements wherever expected. 

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

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

3. SUBMISSION OF MANUSCRIPTS 

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

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

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

4. MANUSCRIPT’S CATEGORY 

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

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

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

Research articles: These are handled with small investigation and applications 

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

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

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

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

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

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

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

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

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

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

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

(h) Brief Acknowledgements. 

(i) References in the proper form. 

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

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

 Format 

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

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

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

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

Structure 

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

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

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

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

Key Words 

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

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

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

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

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

• One should avoid outdated words. 

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

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

Acknowledgements: Please make these as concise as possible. 

 References 

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

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

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

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

 Tables, Figures and Figure Legends 

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

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

 Preparation of Electronic Figures for Publication 

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

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

XIII



 

 
 

 
 

 

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

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

6. AFTER ACCEPTANCE 

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

 6.1 Proof Corrections 

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

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

(Free of charge) from the following website: 

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

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

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

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

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

 6.3 Author Services 

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

 6.4 Author Material Archive Policy 

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

 6.5 Offprint and Extra Copies 

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

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

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

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

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

 

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

 

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

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

 

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

 

 

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

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

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

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

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

 

 

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

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

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

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

 

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

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

 

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

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

 

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

 

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

 

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

 

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

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

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

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

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

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

 

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

 

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

 

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. 

 

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

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

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

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

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

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

In every sections of your document 

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

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

 

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

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

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

 

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

 

Title Page: 

 

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

 
 

 

 

 

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

General style: 

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

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

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

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

 
Approach: 

Single section, and succinct

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

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

Introduction:  

 

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

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

 Approach: 

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

 

least of four paragraphs. 

 

 

Abstract: 

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

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

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

 

Materials: 

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

Methods:  

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

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

Approach:  

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

What to keep away from 

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

Results: 

 
 

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

 

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

 

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

Procedures (Methods and Materials): 

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

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

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

Discussion: 

 

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

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

Approach:  

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

Content 

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

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

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

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

ADMINISTRATION RULES 

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

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

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

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

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

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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