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Evaluation of Pasteurization and Sterilization Process on
Camel Milk Quality

By Sara M. B. Mohamed Elhassan & Ibtisam E. M. El Zubeir

Abstract- Pasteurization and sterilization processes were applied on camel milk and their effect
on its quality were evaluated in this study. Camel milk was subjected to the pasteurization and
sterilization process using the USPTO UHT+ S1 pilot plant and was examined for its
compositional components before and after conducting of heat treatment. The results indicated
non-significant (P>0.05) variations between the fresh and both the pasteurized and sterilized
camel milk in the mean values of total solids (TS), solids not fat (SNF), fat, free fatty acids (FAA),
lactose, protein, casein, urea, citric acid, pH, density and acidity after immediate application of
heat treatment and also during the storage period. However, significant (P<0.05) differences
were found in the pH and the freezing point depression (FPD) of the pasteurized milk and the
FFA and the acidity of the sterilized milk compared to the raw milk. Moreover, the
physicochemical properties of camel milk products showed stability during two weeks of storage
at four degree centigrade for the pasteurized milk and room temperature (37°C) for the sterilized
milk. The total bacterial count and coliform were significantly (P<0.05) reduced in the
pasteurized and sterilized camel milk.

Keywords: camel milk, pasteurization, sterilization, bacterial loads, shelf life.
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Evaluation of Pasteurization and Sterilization
Process on Camel Milk Quality

Sara M. B. Mohamed Elhassan ® & Ibtisam E. M. El Zubeir ©

Absiract- Pasteurization and sterilization processes were
applied on camel milk and their effect on its quality were
evaluated in this study. Camel milk was subjected to the
pasteurization and sterilization process using the USPTO
UHT+ S1 pilot plant and was examined for its compositional
components before and after conducting of heat treatment.
The results indicated non-significant (P>0.05) variations
between the fresh and both the pasteurized and sterilized
camel milk in the mean values of total solids (TS), solids not
fat (SNF), fat, free fatty acids (FAA), lactose, protein, casein,
urea, citric acid, pH, density and acidity after immediate
application of heat treatment and also during the storage
period. However, significant (P<0.05) differences were found
in the pH and the freezing point depression (FPD) of the
pasteurized milk and the FFA and the acidity of the sterilized
milk compared to the raw milk. Moreover, the physicochemical
properties of camel milk products showed stability during two
weeks of storage at four degree centigrade for the pasteurized
milk and room temperature (37°C) for the sterilized milk. The
total bacterial count and coliform were significantly (P<0.05)
reduced in the pasteurized and sterilized camel milk.
Furthermore, non-significant (P>0.05) differences were
recorded for sensory properties between the two products,
whereas the panelists accepted the pasteurized and sterilized
products from camel milk. This work concluded that both
pasteurized and sterilized camel milk products are safe,
compositionally rich in components and with acceptable and
relatively long shelf life. Moreover camel milk processing will
be one of the profitable industrial products in the future.
Keywords: camel milk, pasteurization, sterilization,
bacterial loads, shelf life.

I. [NTRODUCTION

Dastoralism is important to many people in Africa
as it is a way of life, which is based on raising

different  livestock including cattle, small
ruminants, and camels (Tilahun et al., 2017). Sudan
economy is highly dependent on selling the live animals
to Egypt as a source of meat by the pastoral nomads
‘Abbala” or by exporting the raising and sports camels
to Saudia Arabia and the gulf countries (Yousof and El
Zubeir, 2018). According to FAOSTAT (2021), the
estimation of camel population during 2019, the Sudan
is rated second highest world size of camel population

Author a: Department of Animal Production, Faculty of Agriculture,
Omdurman Islamic University, Omdurman, Sudan.

e-mail: sarabashiroa@gmail.com

Author o: Department of Dairy Production, Faculty of Animal Production,
University of Khartoum, Khartoum, Sudan.
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in the world; after Somalia; with population of more than
5 million heads.

Camel milk has unique benefits for human
health because of its remarkable properties in terms of
its proteins in addition to its richness in vitamin C,
manganese, iron, unsaturated fatty acids,
immunoglobulin, insulin-like protein, and the protective
enzymes like lactoferrin, and lysozyme (Mohammad-
abadi, 2020). Camel milk could be one of the future
promising industrial products due to its unique
properties (ElI Zubeir, 2015; Abdullahi, 2019; Ali et al.,
2019). Despite its merits among the pastoralists, still the
camel milk is facing with various problems such as high
postharvest quantity losses, and quality deterioration
(Oselu et al., 2022). Moreover, camel milk is reported to
be contaminated by some spoilage, and pathogenic
microorganisms (Shuiep et al., 2007; Shuiep et al., 2009;
Benyagoub et al., 2013; Mohamed and El Zubeir, 2014;
Elhosseny et al., 20018). This situation necessitates the
introduction of some safe method of preservation like
pasteurization, however good manufacturing practices
has to follow to ensure public health (ElI Zubeir, 2015).
Mohamed and El Zubeir (2014) found that the heat
treatment of camel milk was efficient in reducing the
microbial loads, and the increase of the shelf life of the
product. Nevertheless, raw camels’ milk, compared to
cows’ milk, has more shelf life at room temperature, and
if heat treatment is applied, it can stay stable for a
longer time (El Zubeir, 2015).

Wernery (2007) demonstrated that many camel
milk components were more resistant to heat than cow’s
milk. Moreover, Wernery et al. (2003) found that
pasteurization process (72°C for 5 minutes) has no
effect on fat, protein, p-lactoglobulin, minerals (zinc,
iron, calcium, and copper), and vitamins (A, E, B1, B2,
B6, D3, C, and pyridoxal) of camel milk. However,
significant (P<0.05) decrease was reported in the pH,
protein, and lactose contents, while the acidity was
increased due to the increase in heat treatment for
camel milk (Elhasan et al., 2017). Moreover, some
countries like India and the United Arab Emirates have
started the industrial production of pasteurized camel
milk (using 74°C for 15 seconds) commercially; the
product secured a shelf life of about 15 days in the
refrigerator (Yadav et al., 2014). However, the
processing of camel milk is rarely adopted in the
countries owning the high numbers of camels due to
many constraints, including socioeconomic aspects.

© 2022 Global Journals
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The heating of camel milk is not commonly practiced
among pastoralist in Sudan because they believe that
camel milk is produced ready cooked from the udder (El
Zubeir, 2015). Hence awareness programs are needed
among the consumers on the health risks that might
occur when raw milk is consumed (Warsma and El
Zubeir, 2015). Therefore, it is aimed in this study to
investigate the effect of pasteurization and sterilization
treatments on camel milk properties, and to get safe
products from camels with longer shelf life.

[I.  MATERIALS AND METHODS

a) Source of camel milk

Two batches of fresh camel milk (thirty liters,
each) were collected from a local camel herd that
browsed the natural pasture of Green Valley at the
Eastern Nile of Khartoum State, Sudan in August 2018.
The milk samples were kept cool in an icebox, during
their transportation for processing.

b) Processing of pasteurized and sterilized camel milk

In this study, the camel milk was made into
pasteurized and sterilized products. The two
experiments were conducted spartanly in the Products
Promotion Unit of DAL Food's Company (CAPO) at
Khartoum North, Sudan.

Both pasteurization and sterilization processes
of camel milk were conducted using the USPTO UHT+
S1 pilot plant (Germany). Camel milk was first preheated
at 55°C under homogenization pressure (160 Bar)
before applying of the pasteurization and sterilization
process. The temperature used for pasteurization was
fixed at 78°C for 15 seconds, and that used for the
sterilization was 137°C for 4 seconds. The data for
evaluation of the milk after application of the heat
treatments  was obtained immediately  after
pasteurization and sterilization and during the storage
(on the 39 7" 10", and 14" days) for the pasteurization,
and sterilization process. Each batch (n= 2) of heat-
treated camel milk products was examined four times
for the chemical compositional content.

c) Chemical analysis of the pasteurized and sterilized
camel milk

In the present study, the chemical analysis of
camel milk samples was determined using the milk
analyzer Milkoscan FT2, FOSS Analytical A/S.69
according to the manufacture instructions (Slangerug-
gade, and DKB3400 Hillerod, Denmark). The chemical
composition of camel milk that were examined include
the total solids (TS), solids not fat (SNF), fat, free fatty
acid (FFA), lactose, protein, casein, urea, citric acid
(CA), density, acidity, and freezing point depression
(FPD). Meanwhile the pH meter was used for the
determination of the pH. The measurements for the
chemical analysis of camel milk included raw milk,
immediately after heat treatments and on the 1%, 3, 7",

© 2022 Global Journals

10", and 14™ days while storing of the pasteurized and
sterilized products.

d) Microbial loads of processed camel milk

The total bacterial counts in fresh, pasteurized,
and sterilized camel milk were determined using the
plate count agar medium according to the method
described by Houghtby et al. (1992). Meanwhile, the
coliform bacterial count was estimated in the same
samples using violet red bile salt agar medium (Christen
etal., 1992).

e) Sensory evaluation of processed camel milk

The obtained pasteurized and sterilized camel
milk products were subjected to the assessment by 20
semi-trained panelists that belong to DAL Food's
Company (CAPQO).  They evaluated the following
sensory attributes for the 2 products: appearance,
aroma, immediate taste, flavor, taste, after taste, and
acceptance of the overall product. Each attribute was
evaluated by the semi trained panelist according to the
differences among the preference scales (Like very
much, like moderately, like slightly, neither like nor a
dislike, dislike slightly, dislike rather and dislike very
much) for respect to the scores given. Furthermore, the
differences in the judgment between the pasteurized
and the sterilized products of camel milk were
calculated.

f)  Statistical analysis of the data

The analysis of variance (ANOVA) by IBM SPSS
statistics (version 22) was conducted in the present
study using Complete Randomized Design with four
replicates. The means were compared and separated
using Duncan’s Multiple Range Test. Moreover, the
Student t-test was used for sensory evaluation data.

[1I. RESULTS AND DISCUSSION

a) Physio-chemical properties of pasteurized camel milk

The average mean values for the pasteurized
camel milk samples revealed 3.9+0.09% for fat,
11.0£0.18% TS, 7.5+0.12% SNF, 1.4+0.098% FAA,
3.7x0.07% lactose, 2.4+0.04% protein, 1.5+0.05%
casein, 570.2+16.65 mgL" urea, 0.11+0.005% citric
acid, 1.025+0.000 gm/cm?® density, 0.2+0.007% acidity,
6.5=0.013 pH and 466.6=72.81 m° C FPD (Table 1).
The obtained values were approaching those reported
for the means of total solids (10.80-11.19%), SNF (7.31-
7.54%), fat (3.62-3.86%), lactose (3.58-3.72%), protein
(2.37-2.45%), casein (1.469-1.557%) and density
(1.024-1.025 gm/cm?®) of camel milk samples subjected
to the heat treatment of pasteurization process (Hessain
et al., 2013). Also, the obtained values for the
unsaturated fatty acids (Table 1) supported Al-Shamsi
et al. (2018) who stated that camel milk has a higher
amount of unsaturated fatty acids compared to bovine
milk. Moreover, Dowelmadina et al. (2018) reported that
the fatty acids composition of camels’ milk from Arabi



ecotypes in Sudan confirmed the nutritional and health
interest of camel’s milk. They added that the fatty acids
composition and types of camel milk seems to be very
different from that of other mammalian milk consumed
by humans due to their lower content of long-chain fatty
acids. Also, higher values were reported for urea
concentration in camel milk (Table 1, 2, 3) compared to
the values mentioned for camel milk in Kazakhstan,
which gave a mean value of 81.6+60.4 mg-L™" and a
range of 0-290.5 mg-L ™' (Faye et al., 2010).

The data in Table 2 showed non-significant
(P>0.05) variations in the values of the TS, SNF,
lactose, fat, FFA, protein, casein, urea, citric acid,
density, and acidity of pasteurized camel milk during the
storage periods. Similarly, heating camel milk at either
63°C for 30 minutes, 72°C for 15 seconds, or 78°C for 15
seconds showed no effect (P>0.05) on the levels of
SNF, lactose, fat, and density of camel milk (Hessain et
al., 2013). Hence using heat treatment to improve camel
milk quality, and to extend its shelf life is recommended
(Hessain et al., 2013). Moreover, the indirect boiling of
camel milk did not affect its Physio-chemical properties,
while the direct boiling was found to cause an increase
in the total solids, lactose, ash, density, and casein
contents. In contrast, it decreased the whey protein of
milk from camel (Mohammed and El Zubeir, 2016). Also,
with an increasing heat treatment applied for camel milk,
no effect was found in SNF, fat, and density. In contrast,
a significant (P<0.05) decrease was found for protein,
lactose, and the pH, and a significant (P<0.05) increase
was reported for the level of the acidity (Elhasan et al.,
2017). However, higher significant variations were found
in the protein and total solids of camel milk during heat
treatment at both 80°C/30 minutes and 90°C/30 minutes,
while the fat content was not affected (Hattem et al.,
2011). Moreover, Elhasan et al. (2017) reported variable
results for the physic-chemical content of milk samples
obtained from cows, goats, sheep, and camels
according to the differences in heat treatments to which
the milk was subjected. The present results supported
the conclusion that it is possible to produce pasteurized
camel milk (Ipsen, 2017).

The obtained pH values of fresh (6.4%0.024)
and the pasteurized camel milk samples (6.5+0.013)
were significantly (P<0.05) different (Table 1). Similarly,
Mohamed and El Zubeir (2014) found a gradual
increase of lactic acid in the raw and heat-treated milk
samples from camel during their storage. The present
finding was also in line with those which indicated that
the pH of fresh camel milk was in a range of 6.4 and 6.7
(Singh et al., 2017) or 6.2 to 6.5 (Abdullahi, 2019). Also,
Elhasan et al. (2017) found that the mean value of the
pH of camel milk samples subjected to heat treatment
was 6.6.

The freezing point depression was 466.6=72.81
and 618.9+18.62 for the fresh and pasteurized camel
milk samples, respectively (Table 1). The freezing point

depression of camel milk revealed values between 570
and 610 or -0.57 and -0.61C (Ipsen, 2017). Moreover,
the freezing point depression was found to show a
significant (P<0.05) reduction immediately after the
pasteurization process. At the same time, it revealed
non-significant (P>0.05) variation at the end of the
storage period (Table 2).

b) Physio-chemical properties of sterilized camel milk

The values obtained for the sterilized camel milk
revealed 3.6+0.08% for fat, 11.0=0.25% TS, 7.7+0.16%
SNF, 1.6x0.127 m°C FAA, 3.8+0.083% lactose,
2.5+0.07% protein, 1.6+0.07% casein, 542.0+15.65
mgL" urea, 0.10+0.006% citric acid, 0.2+0.008%
acidity, 6.5+0.006 pH, 1.025+0.001 gm/cm?® density
and 608.3+24.09 m°C FPD (Table 1). More or less
similar values for TS, fat, SNF, lactose, protein, acidity,
pH and density were reported previously for the fresh
raw camel milk (Shuiep et al., 2008; Babiker and El
Zubeir, 2014 and Mohamed Elhassan et al., 2015).

The results indicated non-significant (P>0.05)
variations between the values of TS, SNF, lactose, fat,
protein, casein, urea, citric acid, density, and the pH of
the sterilized camel milk during the storage periods
(Table 3). Meanwhile, the obtained values of FAA and
the acidity of camel milk (Table 1) were significantly
(P=<0.05) different between the sterilized and the fresh
raw products. However, Elhasan et al. (2017) found
variations in the physic-chemical characteristics of
camel milk after sterilization at 121°C. Also, Hattem et al.
(2011) stated that usually the milk processors face
challenges when applying UHT treatment of camel milk
due to the heat resistance of its casein, whey proteins,
vitamins and fat globules, in addition to some other
compounds. Similarly, He et al. (2020) reported that the
ultra-high-temperature treatment of camel milk was
found to reduce the levels of its proteins and lactose
significantly. Pasteurization of the camel milk in its final
package was tried previously using direct and indirect
UHT treatment (150 °C/2 seconds and 138 °C/4
seconds, respectively) at the pilot scale (Farah et al.,
2007). Short shelf live was obtained for the UHT from
camel milk (Table 3). This might be because of the
difficulty of obtaining UHT from camel milk.

Table 3 illustrated that sterilized camel milk has
short shelf life, which indicated the difficulty of securing
UHT from camel milk. The reason might be because in
this study, the UHT product was packed into the bottles
that were usually used for the pasteurized milk. Hence
we recommend that Tetra back containers should be
used in the future studies on sterilized camel milk. Also,
the sedimentation of protein and short shelf life (5 weeks
only) under refrigeration conditions suggested that mild
UHT treatment of camel milk is not suitable (Ipsen,
2017). The origin of these deposits is the camel milk
proteins, which is due to the low quantities of free thiol
groups in comparison to that from bovine milk
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(Konuspayeva and Faye, 2021). Thus more research is
needed to solve the problem of instability before
introducing the UHT and sterilization treatments at the
industrial level (Ipsen, 2017). This especially because of
the benefit from the camel milk product that will be
gained by many of the milk producers and retailers due
to the extended storage period at the shelf without
refrigeration (Oselu et al., 2022).

c) The bacterial count of pasteurized and sterilized
camel milk

The data in Figures 1a and 1b showed a
significantly (P<0.05) higher total bacterial count in raw
fresh camel milk than in pasteurized (51.4+13.3 CFU vs.
6.3=1.3 CFU) and sterilized (60.1+9.4 CFU vs. 0.9+0.3
CFU) camel milk. However non-significant (P>0.05)
variations for the total bacterial counts of the pasteurized
and sterilized camel milk were found (Figure 1). Also, El
Zubeir (2015) reported that the microbial loads in camel
milk were reduced when applying different heat
treatments. Suliman et al. (2013) mentioned that the
purpose of heat treatment of milk include the destruction
of microorganism and prolonging its shelf life. Moreover
Tay and Chua (2015) reported on the introduction of a
pilot pasteurization plant for the raw camel milk; it was
based on indirect heating using HTST continuous
process (72 °C for 15 seconds) to kill the most harmful
microorganisms present in the mik. The slightly
reported difference in the microbial loads could be
attributed to the different temperature degrees used for
pasteurization (78 °C for 15 seconds) and sterilization
(137 °C for 4 seconds) of camel milk used during the
present study. The high temperature/short time
treatment had similar effects to UHT treatment on
microbial diversity of camel milk; however, the low
temperature/long time treatment had a different impact
(He et al., 2020). Also, Yehia et al., 2019) reported that
the use of ultra-high temperatures (UHTs) for reducing
or kiling the bacteria in camel milk is preferable
especially where this problem is encountered in camel
milk factories.

Significant (P<0.05) differences in the bacterial
coliform count between the raw and the pasteurized
(6.8£2.7 vs. 0.7=0.0 CFU) and between natural and
sterilized (2.3+1.5 vs. 0.7+0.0 CFU) camel milk was
found (Figure 1).

The relatively low coliform count obtained
during the present study (Figure 1) for unheated milk
supported the previous data, which showed an
acceptable bacteriological quality for camel milk
(Warsma and El Zubeir, 2015). However, the high loads
obtained for both the total bacteria and the coliform in
raw camel milk reported previously (Mohamed and El
Zubeir, 2014 and Elhosseny et al., 2018) necessitate the
application of pasteurization before the consummation
of camel milk. The total bacteria and coliform counts
showed highly significant (P<0.001) differences for the
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raw camel and that were subjected to heat treatment
during the storage (Mohamed and ElI Zubeir, 2014).
HTST is an essential milk processing technique that
used commonly to destroy the pathogenic microbes in
milk products to ensure the production and sale of safe
products to the public (Tay and Chua, 2015). Moreover,
Warsma and El Zubeir (2015) recommend that heat
treatment for camel milk should be encouraged, and
that collection centers and, or mobile dairy processing
units should be established in the production areas to
produce safe, clean camel milk.

Mohamed and EI Zubeir (2014) reported that
the reasons for the high burden of raw camel milk; when
a high microbial load was found; were lack of good
practices and sanitation in its treatment, collection,
transportation, and storage. Similarly Konuspayeva and
Faye (2021) stated that the traditional methods used for
camel milk handling and transportation decrease the
possibility of marketing the milk to other localities due to
the contamination. In a previous study, Mohamed and El
Zubeir (2014) found high thermoduric bacterial count in
the heat-treated samples of camel milk. The variation
might be because in the present study, appropriate
pasteurization and sterilization  processes  were
conducted via the use of USPTO UHT+ S1 pilot plant
that enables proper heat treatment. The high bacterial
counts are expected in milk in Sudan due to the high
environmental temperature and lack of cooling (Warsma
and El Zubeir, 2015). El Zubeir (2015) reported that the
contamination of raw camel milk might be due to the
poor hygiene, and environmental contamination, and the
milking procedures. she added that the high coliform
count could arise from fecal contamination, low level of
sanitation, and, or udder infection with mastitis.
However, the most dangerous or alarming situation is if
people consume pasteurized camel milk contaminated
with pathogenic bacteria. Therefore, camel milk should
be subjected to high temperatures during its heat
treatments in order to Kill all kinds of pathogens and
other contaminating bacteria associated with raw milk
(Yehia et al., 2020).

d) Comparison of shelf life of pasteurized and sterilized
camel milk

During this study (Tables 2 and 3), both the
pasteurized and sterilized camel milk products revealed
longer shelf life compared to the original raw milk from
which the products were made. Pasteurized camel milk
has been successfully undertaken and applied
industrially for mass production.  Still, ultrahigh
temperature (UHT) and sterilization of camel milk
resulted in protein instability (Yirda et al., 2020). In a
previous reports, Wernery, 2007) and Mohamed and El
Zubeir, 2014) found that heating of camel milk resulted
in longer shelf life products than the raw original milk.
The reason might be because the heat treatment of milk
is well known as an efficient method for killing the



pathogenic and the thermoduric microorganisms.
However, Mohamed and El Zubeir (2014) found higher
keeping quality (20 days) compared to that found by
Wernery (2007) who reported that pasteurized camel
milk kept at four °C had a shelf life of 10 days. In this
study, the sterilized camel milk showed shorter shelf life
in comparison with cow’s milk. Ipsen (2017) showed
increased viscosity and reduced sedimentation in UHT
treated camel milk, and he attributed this to the
presence of plasmin during the production of that UHT
product. Mohamed and El Zubeir (2014) conducted a
study on the heat-treated camel milk, and found that the
stability of the total acidity can reach 46 days when
storing milk at four °C. After pasteurization, the camel
milk can be ready for either consumption or refrigeration
storage for further 21 days (Konuspayeva and Faye,
2021). They added that with the introduction of such a
pasteurization pilot plant, it is hoped that the level of
hygiene and the livelihood of the farmers will be
improved as there is a possibility of storing and
transporting camel milk safely to satisfy the demands of
the consumers.

e) Comparison of sensory evaluation between pasteuri-
zed and sterilized camel milk

Non-significant (P>0.05) differences were
reported for the scores given to the pasteurized and
sterilized camel milk for all the studied attributes
(appearance, aroma, immediate taste, flavor, taste, after
taste, and the overall acceptability) as shown in Figure
2. However, the sterilized camel milk revealed higher
scores for all attributes than the pasteurized camel milk
(Figure 2).

As shown in Table 4, the panelists recorded
non-significant (P>0.05) differences for the scores of
the preference scales (like very much, like moderately,
like slightly, neither like nor dislike, dislike slightly, dislike
moderately, and dislike very much) evaluated in each
parameter (appearance, aroma, immediate taste, flavor,
taste, after taste and acceptance of the overall product)
for pasteurized camel milk. However, the scores
reported by the panelists revealed significant (P<0.05)
differences for the preference scales (like very much,
like rather, like slightly, neither like nor a dislike, dislike
slightly, dislike rather, and dislike very much) evaluated
for the aroma and flavor of sterilized camel milk (Table
4). Farah et al. (2007) reported that camel milk
pasteurization can be achieved at an industrial scale as
some dairy plants have good experience in producing
such products. Moreover, they added that pasteurized
camel milk, with a shelf-life of about a week, can be
provided directly to consumers. Furthermore, due to the
camel milk's distinct properties, its consumption is going
to increase as currently, some industries are promoting
the production and processing of camel milk (Ali et al.,
2019).

Results in Figure 2 and Table 4, as was
recorded by the panelists, it indicated slightly significant
(P=<0.05) variations in the scores for aroma and flavor
for sterilized milk. However, the scores given by the
panelist during the evaluation of the pasteurized and
sterilized camel milk products showed non-significant
(P>0.05) differences in the sensory-evaluated
parameters. Moreover, Lund et al. (2020) found lower
scores for taste, texture, and overall acceptability for
camel milk heat-treated samples compared to the
control one. Furthermore, in this study, most of the
panelists accepted both the pasteurized and sterilized
camel milk products (Table 4 and Figure 2). They
recorded non-significant (P>0.05) differences for the
sensory scores between the two products. Lund et al.
(2020) reported that the highest sensory scores for taste
and texture for the camel milk subjected to heat
treatment were at 63°C/30 minutes, while the highest
keeping quality and the best shelf life of camel milk were
obtained at100.5°C/10 minutes.

The salty taste noticed by the panelist (Figure 2
and Table 4) for camel milk is because of the high
chloride proportion compared to phosphorous, copper,
and iron, as camel feeding is mainly on the dried plants
in addition to the shortage of water that available to
other dairy ruminants (Khaskheli et al., 2005). Generally,
the milk from the camel is white, and its taste is
acceptable (El Zubeir and Jabreel, 2008). The global
increase in consumption of camel milk is due to its salty
taste and medicinal properties (Ali et al., 2019).

[V. (CONCLUSIONS

This study concluded that pasteurized and
sterilized camel milk are rich in their chemical
components, which are not different from that of raw
milk. In addition, both the pasteurized and sterilized
camel milks are safe due to their low bacterial counts
and revealed longer shelf life in comparison to the
original  fresh  (unheated) milk. Moreover the
acceptability of these products will increase the chance
of improving the lifestyles of the camel herders’ societies
and provides profitable products for the industry in the
future.
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Table 1: Comparison of the physio-chemical properties of fresh and heat-treated milk

Milk constituents Camel milk (Mean+ S.E)

Unpasteurized | Pasteurized | Unsterilized Sterilized
Total solids (%) 11.18°+0.19 11.0°+0.18 11.22=0.11 11.0°+0.25
Solids not fat (%) 7.53*+0.12 7.5°+0.12 7.8°+0.07 7.7+0.16
Fat (%) 3.98°+0.12 3.99+0.092 3.7°=0.03 3.6°=0.08
Free fatty acids (%) 1.7£0.217 1.4°+=0.098 1.2°+0.048 1.6°=0.127
Lactose (%) 3.68°+0.082 3.78=0.072 3.9°+0.03 3.8%=0.083
Protein (%) 2.43°+0.057 2.4°=0.047 2.6°=0.047 2.5%=0.07
Casein (%) 1.52+0.05 1.52+0.05 1.7°+0.035 | 1.6°=0.07
Urea (mglL™") 543.80°£22.70 | 570.20°+16.65 | 550.3'+6.86 | 542.0°+15.65
Citric acid (%) 0.112+0.011 0.112+0.005 0.18=0.002 0.10°+0.006
Density (gm/cm?) 1.025°+0.000 | 1.025°+0.000 | 1.026°=0.000 | 1.025+0.001
Acidity (%) 0.21%+0.009 0.2°+0.007 0.1°+0.002 | 0.22+0.008
pH 6.4°+0.024 6.5=0.013 6.5=0.010 6.5=0.006
Freezing point depression (m°C) | 618.9+18.62 | 466.6°+72.81 | 636.9°+0.670 | 608.3+24.09

a, b, c, d Means in the same raw followed by different superscript letters are different (P<0.05) level of

probability according to DMRT.

Table 2: Physio-chemical properties of pasteurized camel milk during the storage

Milk constituents

Storage periods/day of camel milk after pasteurization process

Days st 3rd 7th 1oth 1 4th
Total solids (%) 10.872x0.259 | 11.1°+0.080 | 11.01°+0.129 | 11.01#x0.079 | 10.92°+0.292
Solids not fat (%) 7.35°+0.191 7.51+0.021 | 7.50°+0.060 | 7.53°+£0.049 | 7.69°%+0.122
Fat (%) 3.85°+0.111 3.88°+0.073 | 3.81°x=0.079 | 3.77°=0.069 | 3.38°+0.045
Free fatty acids (%) 1.5°+0.164 1.8°+0.154 1.6°+0.086 1.6°+0.088 1.72+0.379
Lactose (%) 3.62°+0.114 | 3.67°+0.034 | 3.70°+0.030 | 3.73°+0.040 | 4.06°+0.296
Protein (%) 2.42°+0.065 | 2.40°+0.021 | 2.432+0.024 | 2.45°+0.022 | 2.25°+0.181
Casein (%) 1.52+0.079 1.52+0.010 1.52+0.028 1.52+0.027 1.4°+0.085
Urea (mgL™ 552.82+18.39 | 559.18+553 | 554.6°+10.32 | 573.32+5.37 | 584.6°+13.73
Citric acid (%) 0.11?+0.006 | 0.10°+0.006 | 0.112+0.004 | 0.11?+0.003 | 0.122+0.023
Density (gm/cm?) 1.0242=0.001 | 1.025%=0.000 | 1.025%+0.000 | 1.025%+0.000 | 1.026°+0.001
Acidity (%) 0.20°+0.011 0.212+0.007 | 0.20°+=0.004 | 0.20°+0.004 | 0.18°+0.009
pH 6.5°+0.013 6.5°+0.010 6.50.006 6.5°+0.016 6.5°+0.026
Freezing point depression (m°C)| 592.72+35.82 | 625.9°+2.02 | 620.3%+9.64 |600.6°+28.79 | 391.1 °+77.44

Table 3: Physio-chemical properties of sterilized camel milk during the stooge

Milk constituents Storage periods/day of camel milk after sterilization process
DayS 1 st 3rd 7th 1 Oth

Total solids (%) 10.9°+0.235 11.3%+0.091 10.9°+0.509 11.3+0.130
Solids not fat (%) 7.6°+0.152 7.7°+0.050 7.5°+0.266 7.8°+0.093
Fat (%) 3.6°+0.081 3.8°+0.066 3.6°+0.199 3.87+0.056
Free fatty acids (%) 1.72+0.099 1.8°+0.101 1.7°+0.170 1.6%+0.233
Lactose (%) 3.7°+0.077 3.8°+0.027 3.7°+0.150 3.9°+0.034
Protein (%) 2.5°+0.061 2.5+0.033 2.5+0.094 2.6°+0.074
Casein (%) 1.6°=0.062 1.6°+0.023 1.6°+0.086 1.6°+0.070
Urea (mgL™ 532.2°+17.29 | 530.8°+6.690 | 523.4°+40.49 | 541.0°+9.073
Citric acid (%) 0.12+0.005 0.12+0.005 0.1+0.010 0.1+0.010
Density (gm/cm?) 1.025°+0.001 | 1.026°+0.000 | 1.025%=0.001 | 1.026°=0.000
Acidity (%) 0.2%+0.007 0.22°+0.004 0.212+0.015 0.1°+0.003
pH 6.5°+0.006 6.5°+0.003 6.5°+0.016 6.5+0.011
Freezing point depression (Mm°C) | 595.3%°+24.80 | 603.2%°+25.41 | 473.1°+76.58 | 563.7%+67.36

Mean + S.E.; a, b, ¢, d Means in the same raw followed by different superscript letters are different (P<0.05)
level of probability according to DMRT.

TS: total solids; SNF: solids not fat; FFA: free fatty acids FPD. freezing point depression.
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Figure 1a: Comparison of the total bacterial (PCA) and coliform (VRBA) counts of fresh and pasteurized camel milk
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Figure 1b: Comparison of the total bacterial (PCA) and coliform (VRBA) counts of fresh and sterilized camel milk
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Figure 2: Comparison of the sensory evaluation of pasteurized and sterilized camel milk
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Selection and Precis(e) Varietal Recommender
System

Rajnish Singh * & Shri Niwas Singh °

Abstract- A field experiment in a randomized block design was
conducted during Rabi season 2019-2020 on 13 wheat varieties
with the twin objectives of objectively selecting and precisely
recommending the suitable plant types to farmers of Deoria
district in eastern Uttar Pradesh. The varieties were evaluated
on 12 characters like plant height (cm), flag leaf area (cm?),
peduncle length (cm), spike length (cm), effective tillers, grains
per spike (grain number), grain weight (g), spikelets per spike,
test weight (g), grain yield per plant (g), biological yield per plant
(9) and harvest index (%). Normalized cumulative ranks were
used to objectively select suitable crop ideotypes. The top five
varieties viz, HD-2967, MACS-6222, HUW-669, K-0307 and
HUW-213 were precisely recommended to farmers of this
region for cultivation.

Keywords: crop ideotypes, normalized cumulative ranks,
recommender system, selection.

l. [NTRODUCTION

heat is a very staple food crop of billions of
VVpeopIe world-wide. However, its production is

hampered by non-availability of suitable varieties
and local limiting factors. Variety plays an important role
and selection of suitable wheat variety is crucial as per
local conditions of farmers’ fields. That is why an
experiment was designed and conducted to evaluate
thirteen wheat varieties under the conditions of farmland
of B.R. D. P. G. College, Deoria, in eastern Uttar Pradesh,
India. The twin objectives of this experiment were to: 1.
provide a very objective variety selection procedure and
based on this selection, 2. develop a very precise varietal
recommender system so that farmers of this region get
the best varieties suitable to their field conditions.

11. MATERIALS AND METHODS

The field experiment under present investigation
was conducted during Rabi 2019-2020 at Agricultural
Research Farm of Baba Raghav Das Post Graduate
College, Deoria in eastern Uttar Pradesh, India.
Geographically, this College is located in the eastern part
of Uttar Pradesh, India. The site of experiment is located
at 26.5°N latitude, 83.79°E longitude and 68 meters (223
feet) above mean sea level. The climate of district is semi-
arid with hot summer and cold winter. Nearly 80% of total
rainfall is received during monsoon (only up to

Author e o: Department of Genetics & Plant Breeding, B. R. D. P. G.
College, Deoria, U.P. -274001, India.
e-mail: singhshriniwas769@gmail.com

September) with a few winter- and pre-monsoon
showers.

The experimental materials comprised of 13
wheat genotypes available in wheat section of the
department of Genetics and Plant Breeding, BRD PG
College, Deoria (U.P.). The varieties included are HD-
2967, HD-3086, HUW-213, HUW-37, HUW-510,
HUW-669, K-0307, MACS-6222, MAYHYCO- GOAL,
PBW-343, SHREERAM-303, UP-2672 and WB-2. The
experiment was conducted in a randomized block design
comprising of thirteen treatments and three replications.
The data were recorded on 12 characters including plant
height (cm), flag leaf area (cm?), peduncle length (cm),
spike length (cm), effective tillers, grains per spike (grain
number), grain weight (Q), spikelets per spike, test weight
(9), grain yield per plant (g), biological yield per plant ()
and harvest index (%).

I1I. DATA ANALYSIS

The experimental data were collected on 12
parameters of thirteen wheat genotypes. These data were
compiled by taking the mean values (Table 1) of five
selected plants in each plot and subjected to following
non-parametric analysis:

IV.  RANKING, NORMALIZING AND
CALCULATING NORMALIZED CUMULATIVE
RANKS

An example of a nonparametric statistical
analysis procedure is given here to comprehend a small
data-set of wheat-diversity for wheat breeding. Thirteen
wheat genotypes in three replications were evaluated on
twelve parameters. The proposed normalized cumulative
ranks considered all the twelve parameters and gave an
ordered list of genotypes. Each parameter was given due
consideration and a normalized cumulative rank for each
genotype was calculated. The cumulative ranks could be
normalized in any desired way either by minimum,
maximum (directional selection) or mid values (stabilizing
selection). In this case the cumulative ranks were
normalized by minimum. The parameters needing further
attention for the improvement in desired genotypes were
identified.

The procedure was carried out in two steps: 1.
Calculation of ranks of each genotype and summing the
ranks to find cumulative rank, and 2. Normalizing the
cumulative ranks by minimum value and finding out a
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preferred list of genotypes by sorting the normalized
cumulative ranks. The two steps could be easily

understood by the following two formulae: 1.

=2, R; and 2. NCR

CR
CR/CRmin, where, CR =

CR/CRmn. NCR value one (1) would show the best
genotype and the maximum value would show the worst
genotype. The range would be an indicator of diversity. A
single line formula for normalized cumulative ranks (NCR)

Global Journal of Science Frontier Research (D) Volume XXII Issue II Version I E Year 2022

cumulative rank; NCR = normalized cumulative rank; R analysis could be given as NCR =
= Rank; n = number of parameters (or characters) (L, R;)/(XM,R)min.
evaluated. The values of NCR would range from one to
Table 1: Average values based on the three replications
Spike . . . .
Plant | Flagleaf |Peduncle length / No. Of Grain Grain Test Grain |[Biologica | Harvest
S. |GENOTYPES| height area length Iani(cm productiv no weight |Spikelets| weight yield lyield index
NO NA (cm) (cm2) (cm) P ) etillers (g) (8) (g/plant) | (g/plant)| (%)
Sort Order> 0 1 0 0 0 0 0 0 0 0 0 0
1 | HD-2967 | 9227 | 3111 | 4445 12.31 7.2 434 | 22 2167 | 47.73 11.93 | 3533 | 33.51
2 | HD-3086 | 916 31.27 | 46.38 9.66 6.8 49.4 2 16.93 | 36.13 10.07 | 27.53 | 37.01
3 |Huw-213| 9757 | 4191 | 5071 9.86 7.87 | 59.67 | 2.13 19.07 | 3833 11.33 | 32.67 | 34.79
4 | HUwW-37 | 89.41 | 4079 | 4529 | 1047 6.33 | 44.13| 1.73 16.4 40.87 10.6 33.13 | 32.07
5 |HUW-510| 8575 | 41.86 | 46.08 | 10.33 767 | 432 | 1.87 16.4 42.33 11.27 | 33.33 34
6 |HUW-669| 90.87 | 3819 | 43.81 | 11.06 6.47 | 55.73| 2.2 19.73 | 4113 12.2 322 | 38.42
7 | K-0307 | 90.99 | 3333 46.2 11.26 6.4 52.4 2 19 39.2 12 30.73 39
MACS -
8 22 90.87 | 3745 | 44.87 10.7 7.4 | 63.07| 2.33 19.67 | 39.67 | 12.53 324 | 3852
MAHYCO
9 GOAL 89.29 | 34.32 45 11.65 58 | 49.07 2 18.87 | 40.47 9.93 27.53 | 35.34
10 | PBW-343 | 8233 | 3218 | 36.67 9.37 6.4 | 3553| 1.93 16.6 44.6 8.73 214 | 42.9
SHREE RAM
11 303 84.49 | 3337 | 4235 11.39 553 | 468 | 2.07 | 19.33 42.8 9.07 23.93 | 39.56
12 | UP-2672 | 89.85 | 3897 | 4571 10.4 747 | 4507 | 227 | 17.93 43 10.27 31.8 | 33.63
13 | WB-2 8311 | 26.28 | 39.55 10.07 6.27 | 5753 | 227 | 2053 38.2 1153 | 2853 | 39.22

(0 = Descending, 1 = Ascending)

From sort order as given in table 1, it is clear that desirable plant types being selected are for tall plants, less
flag leaf area, more peduncle length, and remaining all characters for more.

V.  RESULTS AND DISCUSSION
The results of the analysis are given in table 2.

Table 2: Ranks, CR and NCR values that give Table 3 on sorting on CR or NCR.

Spike . . . .
Plant | Flagleaf [Peduncle length / No. Of Grain Grain Test Grain |Biologica | Harvest
S. |GENOTYPES| height area length productiv weight |Spikelets| weight yield lyield index | CR | NCR
NO N2 (cm) (cm2) (cm) plan; (cm etillers no (g) (g) (g/plant) | (g/plant) | (%)
Sort Order-> 0 1 0 0 0 0 0 0 0 0 0 0
1 | HD-2967 2 2 9 1 5 11 4 1 1 4 1 12 53 1
2 | HD-3086 3 3 2 12 6 6 8 10 13 10 10 7 9 | 1.7
3 | HUW-213 1 13 1 11 1 2 6 6 11 6 4 9 71 | 1.34
4 HUW - 37 8 11 6 7 10 10 13 12 7 8 3 13 108 | 2.04
5 | HUW-510 11 12 4 9 2 12 12 12 5 7 2 10 98 | 1.85
6 | HUW - 669 5 9 10 5 7 4 4 3 6 2 6 6 67 | 1.26
7 K - 0307 4 5 3 4 8 5 8 7 10 3 8 4 69 | 1.3
MACS -
8 6222 5 8 8 6 4 1 1 4 9 1 5 5 57 | 1.08
9 MAHYCO 9 7 7 2 12 7 8 8 8 11 10 8 97 | 1.83
GOAL
10 | PBW-343 13 4 13 13 8 13 11 11 2 13 13 1 115 | 2.17
SHREE RAM
11 2303 12 6 11 3 13 8 7 5 4 12 12 2 95 | 1.79
12 UP - 2672 7 10 5 8 3 9 9 3 9 7 11 83 | 1.57
13 WB-2 10 1 12 10 11 3 2 2 12 5 9 3 80 | 1.51
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Table 3: Varietal preference order based on 12 parameters analyzed

Plant | Flagleaf [Peduncle l::;s/ No. Of Grains/ Grain Test Grain |Biologica | Harvest

S. |GENOTYPES| height area length productiv weight |Spikelets| weight yield lyield | index | CR | NCR

NO ¢ em) | (em2) | (cm) p'a”; em e itiers | %" | (a) @ |(g/plant)|(g/plant)| (%)
Sort Order=> 0 1 0 0 0 0 0 0 0 0 0 0
1 HD - 2967 2 2 9 1 5 11 4 1 1 4 12 53 1
2 MACS - 5 8 8 6 4 1 1 4 9 1 5 5 57 | 1.08
6222

3 | HUW- 669 5 9 10 5 7 4 4 3 6 2 6 6 67 | 1.26
4 K- 0307 4 5 3 4 8 5 8 7 10 3 8 4 69 1.3
5 [HUW-213 1 13 1 11 1 2 6 6 11 6 4 9 71 | 1.34
6 WB -2 10 1 12 10 11 3 2 2 12 5 9 3 80 | 1.51
7 UP - 2672 7 10 5 8 3 9 2 9 3 9 7 11 83 | 1.57
8 HD - 3086 3 3 2 12 6 6 8 10 13 10 10 7 90 1.7

SHREE RAM
9 -303 12 6 11 3 13 8 7 5 4 12 12 2 95 | 1.79
MAHYCO

10 GOAL 9 7 7 2 12 7 8 8 8 11 10 8 97 | 1.83
11 | HUW-510 11 12 4 9 2 12 12 12 5 7 2 10 98 | 1.85
12 HUW - 37 8 11 6 7 10 10 13 12 7 8 3 13 108 | 2.04
13 | PBW-343 13 4 13 13 8 13 11 11 2 13 13 1 115 | 2.17

Based on the sorted NCR values, as shown in
Table 3, the top five varieties viz., HD-2967, MACS-6222,
HUW-669, K-0307 and HUW-213 were recommended to
farmers of this region for cultivation. In comparison to
other varieties, PBW-343 is becoming obsolete and it is
evident from table 3 also that its (PBW-343’s) ranking is
very low in 6 to 8 parameters (1%, 39, 4" 6", 10" and 11"
parameters ranking all 13" and 7" and 8" parameters
ranking 111). Once this variety used to be very popular in
this region and long back in a varietal trial (Gaur et al.,
2010) its performance was not good compared to other
tested varieties. That is why, it was predicted that slowly
PBW-343 will become an obsolete variety in this region.
The most suitable variety (HD-2967) can be further
improved by paying attention to parameters 3 (peduncle
length), 6" (grains/ear) and 121" (harvest index). In this
small dataset, PBW-343 ranks first in harvest index.
Hence, one may think of crossing PBW - 343 with overall
top ranking HD-2967 for its further improvement. This
way, if large datasets are created, we could get clues for
what needs to be done for further improvement of a newly
improved or popular variety. Similarly, grains per ear of
HD - 2967could be improved further by crossing with
HUW — 213. These ideas might give clues for how to go
about gene pyramiding.

a) Precis(e) varietal recommender system

Quite often, due to shortage of time and
resources, we have no option but to be very precis(e) in
our presentation. This happens during paper
presentations, poster presentations and paper writings.
This problem comes while presenting the varietal
screening data especially when a large number of
varieties/ genotypes/ accessions are tried in multi-
location trials. Under such a scenario, the raw data (e.g.,
Table 1) and the ranking data (Table 2) could be
combined into a single table as given in Table 4. After
sorting the table 4 on CR or NCR, we get Table 5. To be

even more precis(e) than the above suggestions, we can
give only one table (Table 5) to sum up whole findings.
When the numbers of entries in the trials are large enough
to present in a single page table, then only a single page
could be presented showing only the top performers. This
precis(e)ness saves paper, time and money. This
experiment and the paper got inspiration from crop
ideotype concept of Donald, C.M. (1968). Similar types of
non-parametric analyses were carried out by Singh 2017,
Singh et. al. 2018 and Yadav et. al. 2020.
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Table 4: Precis(e) varietal recommendation:

combining initial two tables

Plant | Flagleaf |Peduncle I::”::/ No. Of Grain Grain Test Grain |Biologica Harvest
S. |GENOTYPES| height area length Iani(cm productiv nol weight |[Spikelets| weight yield lyield index (%)| CR | NCR
No NA (cm) (cm2) (cm) P ) e tillers (g) (g) (g/plant) | (g/plant) ’
Sort Order=> 0 1 0 0 0 0 0 0 0 0 0 0
1 | HD-2967 |92.27(2) | 31.11(2) | 44.45(9) | 12.31(1) | 7.2(5) ?31‘)‘ 2.2(4) |21.67(1) | 47.73(1) | 11.93(4) [ 35.33(1) [33.51(12)| 53 | 1
2 | HD-3086 | 91.6(3) |31.27(3) | 46.38(2) | 9.66(12) | 6.8(6) |49.4(6)| 2(8) |16.93(10)|36.13(13)|10.07(10)|27.53(10)|37.01(7) | 90 | 1.7
3 | HUW- 213 | 97.57 (1) [41.91(13)| 50.71(1) | 9.86 (11) | 7.87 (1) 5?'2?7 2.13(6) | 19.07(6) |38.33 (11)| 11.33(6) | 32.67(4) | 34.79(9) | 71 | 1.34
44.13
4 | HUW-37 |89.41(8) [40.79 (11)| 45.29 (6) | 10.47 (7) | 6.33 (10) (10) 1.73(13) | 16.4(12) | 40.87(7) | 10.6(8) |33.13(3) [32.07(13)| 108 | 2.04
5 | HUW - 510 |85.75 (11)41.86 (12)| 46.08 (4) | 10.33(9) | 7.67(2) ‘(‘; 1.87(12) | 16.4(12) | 42.33(5) [ 11.27(7) | 33.33(2) | 34(10) | 98 | 1.85
6 | HUW- 669 |90.87 (5) | 38.19 (9) |43.81(10)| 11.06 (5) | 6.47 (7) 5%3 2.2(4) |19.73(3) | 41.13(6) | 12.2(2) | 32.2(6) | 38.42(6) | 67 | 1.26
7 | K-0307 [90.99(4)[33.33(5)| 46.2(3) |11.26(4) | 6.4(8) [52.4(5)| 2(8) 19(7) [39.2(10)| 12(3) [30.73(8)| 39(4) | 69 | 1.3
3 M;;gi " | 90.87(5) | 37.45(8) | 44.87(8) | 10.7(6) | 7.4(4) 6?'1())7 2.33(1) | 19.67(4) | 39.67(9) | 12.53(1) | 32.4(5) [38.52(5) | 57 | 1.08
9 MGAg:io 89.29(9) [34.32(7) | 45(7) |11.65(2) | 5.8(12) 4?'7())7 2(8) |18.87(8) |40.47(8) | 9.93(11) |27.53(10)| 35.34(8) | 97 | 1.83
35.53
10 | PBW-343 [82.33(13)[ 32.18 (4) |36.67 (13)| 9.37 (13) | 6.4(8) 13) 1.93(11) | 16.6 (11) | 44.6(2) |8.73(13) | 21.4(13) | 42.96(1) | 115 | 2.17
SHREE RAM
11 - 303 84.49 (12)| 33.37(6) |42.35(11)| 11.39(3) | 5.53(13) |46.8(8)| 2.07(7) | 19.33(5) | 42.8(4) |9.07(12) |23.93(12)| 39.56(2) | 95 | 1.79
12 | UP-2672 |89.85(7) [38.97(10)| 45.71(5) | 10.4(8) | 7.47(3) 4‘;"9())7 2.27(2) |17.93(9) | 43(3) [10.27(9) | 31.8(7) |33.63(11)| 83 | 1.57
13 | WB-2 [88.11(10)| 26.28 (1) |39.55 (12)|10.07 (10)| 6.27 (11) 5?'3?3 2.27(2) | 20.53(2) | 38.2(12) [ 11.53(5) | 28.53(9) | 39.22(3) | 80 | 1.51
Table 5: Precis(e) varietal recommendation: sorting on CR or NCR values
Spike . . . .
Plant | Flagleaf |[Peduncle No. Of . Grain Test Grain |Biologica
X length / .| Grain X i K K X Harvest
S. |GENOTYPES| height area length Jant (cm productiv no weight [Spikelets| weight yield lyield index (%)| CR | NCR
No. NA (cm) (cm2) (cm) P ) e tillers (g) (g) (g/plant) | (g/plant) :
Sort Order-> 0 1 0 0 0 0 0 0 0 0 0 0
1 | HD-2967 |92.27(2) | 31.11(2) | 44.45(9) | 12.31(1) | 7.2(5) ?fl;‘ 2.2(4) |21.67(1) | 47.73(1) | 11.93(4) | 35.33(1) [33.51(12)| 53 | 1
2 Mé;i;' 90.87 (5) | 37.45(8) | 44.87(8) | 10.7(6) | 7.4(4) 6?'1())7 2.33(1) | 19.67(4) | 39.67(9) [ 12.53(1) | 32.4(5) | 38.52(5) | 57 | 1.08
3 | HUW-669 | 90.87 (5) [ 38.19(9) |43.81(10)| 11.06 (5) | 6.47(7) 5?;1;3 2.2(4) [19.73(3) | 41.13(6) | 12.2(2) | 32.2(6) [38.42(6) | 67 | 1.26
4 | K-0307 [90.99(4)|33.33(5) | 46.2(3) |11.26(4) | 6.4(8) |52.4(5)| 2(8) 19(7) [39.2(10)| 12(3) [30.73(8)| 39(4) | 69 | 1.3
59.67
5 | HUW- 213 | 97.57 (1) [41.91(13)| 50.71(1) | 9.86 (11) | 7.87(1) @) 2.13(6) | 19.07(6) |38.33 (11)| 11.33(6) | 32.67(4) | 34.79(9) | 71 | 1.34
6 WB-2 |83.11(10)| 26.28 (1) |39.55(12)|10.07 (10)| 6.27 (11) 5?53 2.27(2) |20.53(2) | 38.2(12) | 11.53(5) | 28.53(9) [ 39.22(3) | 80 | 1.51
7 | UP-2672 |89.85(7) [38.97(10)| 45.71(5) | 10.4(8) | 7.47(3) 4‘;"9?7 2.27(2) |17.93(9) | 43(3) [10.27(9) | 31.8(7) |33.63(11)| 83 | 1.57
8 | HD-3086 | 91.6(3) [31.27(3) | 46.38(2) | 9.66(12) | 6.8(6) [49.4(6)| 2(8) [16.93(10)[36.13(13)[10.07(10)|27.53(10)| 37.01(7) | 90 | 1.7
SHREE RAM
9 - 303 84.49 (12)| 33.37(6) |42.35(11)| 11.39(3) | 5.53(13) |46.8(8)| 2.07(7) | 19.33(5) | 42.8(4) |9.07(12) |23.93(12)| 39.56(2) | 95 | 1.79
10 MgchLo 89.29(9) [34.32(7) | 45(7) |11.65(2) | 5.8(12) 4"(9'7?7 2(8) |18.87(8) |40.47(8) | 9.93(11) |27.53(10)| 35.34(8) | 97 | 1.83
43.2
11 | HUW- 510 [85.75 (11)[41.86 (12)| 46.08 (4) | 10.33(9) | 7.67(2) (12) 1.87(12) | 16.4(12) | 42.33(5) [ 11.27(7) | 33.33(2) | 34(10) | 98 | 1.85
44.13
12 HUW - 37 | 89.41(8) |40.79 (11)| 45.29 (6) | 10.47 (7) | 6.33(10) (10) 1.73(13) | 16.4(12) [ 40.87(7) | 10.6(8) | 33.13(3) |32.07(13)| 108 | 2.04
13 | PBW-343 [82.33(13)| 32.18 (4) |36.67 (13)| 9.37(13) | 6.4(8) 3(51';)3 1.93(11) | 16.6 (11) | 44.6(2) |8.73(13) | 21.4(13) | 42.96 (1) | 115 | 2.17
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Abstract- The present innovative and introductive experiment was laid out during two consecutive
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Smart Agronomy of Wheat Cultivation in
Riverbed of Betawa through Natural and
Organic Farming under Changing Climate

R. A. Singh ®, M. K. Singh °, V. B. Jaiswal *, Jitendra Singh ® & I. P. Singh *

Abstract- The present innovative and introductive experiment
was laid out during two consecutive rabi seasons of 2009-10
and 2010-11 under “Farmers Participatory Action Research
Project on Water/Water Harvesting” (Scheme funded by
Central Water Commission, New Delhi). Since, the extensive
farming almost closed up because all cultivable land saturated
under cultivation of crops and other agricultural enterprises.
During the visit of Bundelk hand region of U.P. for scheme
work, the riverbed open after water receding of Betawa river
was seen. The open riverbed was found suitable for cultivation
of winter season crops. Riverbed was suffered from the
nodulation of rocks (Mawrang), but siltation was fertile.
Therefore, the site was selected for cultivation of wheat
because it has better nutrients status. The riverbed soil was
fertilized with organic manure i.e., FYM @ 200 g/ha, vermi cost
+ vermi-eggs@10 g/ha and mustard cake @ 5 g/ha for major
and minor plant nutrients and loosened the riverbed sail.
Wheat cv. WH-147 was planted on 15 November and
harvested 20 March after 125 days of planting in both
experimental seasons. The wheat sown under conventional
system by farmer them self in the vicinity was also selected for
the comparison of yield level. The grain yield of wheat grown in
riverbed gave 40.10 g/ha, which was 94.68% in comparison to
wheat yield of normal soil sown condition (42.35 g/ha). The
growth and yield traits were commensurable to the grain yield
of wheat.

Keywords: betawa river, ‘gada’ rich siltation, river bed
soil, water receding, WH-147.

l. [NTRODUCTION

avines are networking of gullies. Bundelkhand
q part of Uttar Pradesh is having 4.92 lakh hectares

of ravine lands. Very extensive degradation of
land has occurred along with rivers Yamuna, Chambal,
Ken, Dhashan, Pahuj, Betawa and their tributaries,
which form deep gullies. The 1.29 lakh hectares land
available in Hamirpur district of Bundelkhand, which
suffer from the ravines, hillocks, valleys etc. These
subjected areas are an indication of very bad
management of land resources. Erratic, short duration
and high intensity rainfall, uneven terrain, faulty
agricultural practices, illicitly cutting of tree and over
grazing have combined to aggravate the gullies
formation in  Hamirpur distract of Bundelkhand.
Therefore, Hamirpur district of Bundelkhand which is

Author a o p G ¥: C.S. Azad University of Agriculture and Technology,
Kanpur (UP), India. e-mail: rasinghcsau@gmail.com

edaphically socially quite different from other districts of
Bundelkhand zone of Uttar Pradesh. Characterized by
semi arid climate, undulating topography, residual soil
of erodible nature, deep water stata underlain with
impermeable rocks, poor crop husbandry, including low
plant nutrients use and irrigation. During rainy season,
the residual nature of soil and rocks reduced infiltration
rate and consequently leads to high runoff. The
management of this ravine affected area and expansion
of wheat cultivation on the basis of conservation
production system are the pin points for improving the
life style of farm families and their food security. The
eroded soil transported through gullies during rainy
season and deposited in river bed near to banks. This
siltation is most fertile because it contain the various
plant nutrients. After receding of river water during winter
season, river bed is open. The farming majority use this
land for grazing of animals and vegetables cultivation tit-
bite. The production of wheat on deposited siltation of
riverbed is the subject matter of this manuscript.

[I. MATERIALS AND METHODS

The innovative and introductive field study was
laid out during winter season of 2009-10 and 2010-11 at
Hamirpur in left riverbed of Betawa river. The study was
carried out under “Farmers Participatory Action
Research Project on Water/Water Harvesting” (Scheme
Funded by Central Water Commission, New Delhi). The
pilot soil was silty mixed with fine to coarse granules of
rock (Morang). This riverbed siltation (locally called
GADA), having pH 7.9, organic carbon 0.29%, total
nitrogen 0.02%, available P,Os 9.8 kg/ha and available
K-O 167 kg/ha, which indicate the better plant nutrients
status. The pH was determined by Electrometric glass
electrode method (Piper 1950), while organic carbon
was determined by Colorimetric method (Datta et al.,
1962). Total nitrogen was analyzed by Kjeldahl's method
as discussed by Piper (1950). The available phosphorus
and potassium were determined by Olsen’s method
(Olsen et al., 1954) and Flame photometric method
(Singh, 1971), respectively. The field was fertilized with
the application of 200 g/ha FYM. The applied FYM was
inoculated with vermi cast and vermi cast eggs @ 10
q/200 g FYM just to prepare the vermi compost in situ
and increase the demography of earthworm in
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experimental field as suggested by Singh (2006). FYM
applied in the experimental field contained 0.50% N,
0.25% P,Os and 0.50% K,O. Similarly, vermicast and
vermicast eggs used as a inoculants was comprised
organic matter 16.98%, total nitrogen 1.50%,
phosphorus 0.30%, potassium 0.46%, sodium 0.15%,
calcium 0.10%, copper 8.5 ppm, iron 7.3 ppm, zinc 10.5
ppm and sulphur 448 ppm (Singh, 2006). The fine
powder of mustard cake @ 5 g/ha was also applied with
irrigational water at the time of second irrigation. The
applications of FYM, vermin cost and vermin cost eggs
and mustard cake powder have loosened the siltation
soil of riverbed. The applied all organic matter loosened
the siltation of riverbed. The applied organic matter was
fullfiled all the major and minor plant nutrients specially
N-110.88 kg, P-Os 51.50 kg and K.O 96.68 kg/ha. Wheat
WH 147 was seeded in rows at the distance of 30 cm
using 100 kg seed/ha. The wheat was planted on 15
November and harvested after 125 days on 20 March in
both the years. The conservation agronomical practices
were followed for raising of wheat crop, planted in
riverbed. The protective irrigations were given to crop as
and when required with diesel driven pump set. No
incidence of insects, pest and diseases was seen in
experimental crop.

[11.

The pooled data of two years of grains yield,
growth parameters and yield traits of experimental crop
recorded and presented in Table-1 and discussed here
under appropriate heads.

Since it was innovative and introductive
experiment on cv. WH 147 which was grown in the
riverbed of Betawa was also compared to the wheat
crop grown under normal soil in the vicinity of river bank
of Betawa. The collected data of conventional practice
sown wheat are also given in Table -1.

1) Effect on growth and yield fraits: The main shoot
height and tillers/plant were found similar to the

RESULTS AND DiISCUSSION

wheat grown on normal soil with chemical fertilizers.
The spike/plant display that wheat grown under two
conditions indicated not much difference but normal
sown condition wheat showed superiority over
riverbed sown wheat. The at par grain weight/plant
and 1000-grain weight were observed in both
condition sown wheat. The equal uptake of plant
nutrients under both the condition by wheat plants
was responsible for similar growth and vyield
contributing characters (Table-1)

2) Effect on wheat yield (g/ha): The grain yield of wheat
grown in riveroed gave 40.10 g/ha, which was
94.68% in comparison to wheat yield of normal soil
sown condition. The yield recorded from normal soil
was 42.35 g/ha, which gave only 2.25 g/ha more
grain yield in comparison to riverbed wheat grain
yield. The residue of chemical fertilizers available in
the normal soil was responsible for slightly superior
grain yield. The superiority of spike/plant, grain
weight/plant  and ~ 1000-grain  weight  were
responsible to slightly superior yield of wheat under
normal soil conditions.

The riverbed soil have the granules of rocks
(Morang), which hinder to the production of tillers/plant,
therefore, low tillers production in riverbed soil was
responsible for low yield of wheat (g/ha).

The progressive and positive effect of
earthworm base organic matter application on wheat
yield has also been reported by Singh (1999) and Singh
(20086).

IV. CONCLUSION AND RECOMMENDATION

Nutrients rich riverbed soil gave wheat yield >
40 g/ha, which is almost similar to the normal soil sown
wheat yield, the farming majority residing in vicinity of
rivers may be advocated for sowing of wheat in nutrients
rich riverbed under extensive cultivation with natural and
organic farming.

Figure 1
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Table 1: Growth & yield traits and wheat yield under riverbed and normal soil condition

(Pooled data of two, Years)

Main ,
S | Temment | Shoot | Tilers/ | Spike/ w(zalr?v 1000-seed | Grainyield | Yield
No. height | plant | Plant 9 weight (g) (a/ha) (%)
plant (g)
(cm)
Riverbed sown
1. | wheatov.WH | 7930 9.44 6.10 9.60 40.30 40.10 94.68
147
2 Normal Soll 80.10 062 7.00 965 40.40 4235 100.00
sown wheat

Figure 2
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Abstract- A systematic investigation was carried out on the diseases and insect pests of coconut and
areca palm in Wenchang City of Hain Province from 2019 to 2022. Stem bleeding disease, coconut black-
headed caterpillar (CBC), coconut leaf beetle (CLB), and red palm weevil were found to be the main
threats to coconut trees; yellow leaf disease (YLD), leaf yellowing virus disease (LYVD), bacterial leaf spot
disease, CLB, and Tirathabarufivena (Walker) were observed to be key restricting factors for the areca
palm trees. During this survey, 17 species of plants were found as hosts of CBC; YLD and LYVD were
observed in five towns including Wencheng and Chongxing; necrotic ringspot virus disease was
discovered for the first time in Wencheng and Huiwen. Currently, As the major diseases and insect pests
of coconut and areca palm presents a tendency of increasingly serious trend of in Wenchang City, it is
recommended that the agriculture and forestry departments to carry out integrated measures, including
regular monitoring, forecasting, and timely prevention and control once an outbreak trend is observed, so
as to ensure the sustainable and healthy development of the industries.
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Absiract- A systematic investigation was carried out on the
diseases and insect pests of coconut and areca palm in
Wenchang City of Hain Province from 2019 to 2022. Stem
bleeding disease, coconut black-headed caterpillar (CBC),
coconut leaf beetle (CLB), and red palm weevil were found to
be the main threats to coconut trees; yellow leaf disease (YLD),
leaf yellowing virus disease (LYVD), bacterial leaf spot disease,
CLB, and Tirathaba rufivena (Walker) were observed to be key
restricting factors for the areca palm trees. During this survey,
17 species of plants were found as hosts of CBC; YLD and LYVD
were observed in five towns including Wencheng and
Chongxing; necrotic ringspot virus disease was discovered for
the first time in Wencheng and Huiwen. Currently, As the major
diseases and insect pests of coconut and areca palm presents
a tendency of increasingly serious trend of in Wenchang City, it
is recommended that the agriculture and forestry departments
to carry out integrated measures, including regular monitoring,
forecasting, and timely prevention and control once an outbreak
trend is observed, so as to ensure the sustainable and healthy
development of the industries.
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B A E B A TR — o BERRESCE T 59 4h—Ff
HBEWATEY, HulemAmAiEE 5300 ho', 7E
AR RIS A o A AL, AR, MR RARAR
g o () 0 R, S B B P R
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JERE R FET £, RO H[1-2] AR H (3],
B2k (4] . BEF 22T 20% (5] . AR B A0 s [6-71
HENBYH B P B (8]« AR s 2% [9) 55 H Al
S A AR G L R AR R R A R Z [10-12],
SRTION SC B s U 1) RGN E AR D . Fln, Fxt
HERE e RE 7 — SR EE AR, e TN B = R A
TagMan-MGC #REFSEIF 585 PCR BEART 2008 4R T42
SCEIRE AT THIRFL, T IRAE SC B TR I 3805 5 AT AR
FAAE AR [13]. 2020 4E, Wang &5 & YR BIRERE FEUE TR
# 1 (areca palm velarivirus 1, APV1) SiEEgIHIES
Iy “HERBEEAL 7 M (9] (RS IR EI O E 4
NN R EE R (6] ). R, SCE TR 35 A0 Al
T3 B0 (1 70 A L M ANTE . PR, 2014 SR RIS
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J& T [15-16], b5 EEE X IR R FENRFWE.
5P, 30439 HUEE AR C RS T 2L LA IR R
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FUTURE WORK

GET DISCOUNTS ON THE FUTURE PUBLICATIONS

Associates receive discounts on the future publications with Global Journals up to 60%. Through our
recommendation programs, members also receive discounts on publications made with OARS affiliated
organizations.

GJ INTERNAL ACCOUNT

UNLIMITED FORWARD OF EMAILS

Associates get secure and fast GJ work emails with unlimited forward of emails
that they may use them as their primary email. For example,

john [AT] globaljournals [DOT] org.

PREMIUM TOOLS
ACCESS TO ALL THE PREMIUM TOOLS

To take future researches to the zenith, fellows receive access to almost all the
premium tools that Global Journals have to offer along with the partnership with

" some of the best marketing leading tools out there.

CONFERENCES & EVENTS
ORGANIZE SEMINAR/CONFERENCE

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.

EARLY INVITATIONS
EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES

All associates receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by

Global Journals in their subject.
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PUBLISHING ARTICLES & BOOKS
_ ,f EARN 30-40% OF SALES PROCEEDS

W Associates can publish articles (limited) without any fees. Also, they can earn up to
30-40% of sales proceeds from the sale of reference/review

books/literature/publishing of research paper.

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Associate members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get
a remuneration of 15% of author fees, taken from the author of a respective paper.

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 2 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
disaster recovery. They get 5 GB free secure cloud access for storing research files.
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template.zip

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w
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Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

PoLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e  Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e lllustrations

e |lectures
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e  Printed material

e  Graphic representations
e  Computer programs

e Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

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

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e lLarge images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

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.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

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

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative 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) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

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

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning 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 a
research paper?” Then consider synonyms for the important words.

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

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be 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. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). 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.

Color charges: Authors are advised 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. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier Research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. 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.

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

4. Use of computer is recommended: As you are doing research in the field of science frontier then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

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

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. 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 for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

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

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

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

19. Refresh your mind dafter intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon 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 for 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 of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

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

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

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

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite 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 approaches 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. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity 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.

(ol olNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

O Briefly explain the study's tentative purpose and how it meets 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 for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory 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 soundly written procedures segment allows a
capable scientist to replicate 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 to give the least amount of information that would permit
another capable scientist to replicate 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 section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show 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:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

O Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

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

The principle of a results segment is to present and demonstrate your conclusion. Create this part as 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. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit 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 section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an 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 implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully 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 the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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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.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of 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?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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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

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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