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COST AND RETURN IN MILK PRODUCTION OF MEMBERS AND NON-
MEMBERS OF DAIRY COOPERATIVE SOCIETIES IN MEERUT
DISTRICT OF WESTERN UTTAR PRADESH

Prerna Singh', Mini Amit Arrawatia' and Dan Singh’
'Jayoti Vidyapeeth Women’s University, Jaipur

ABSTRACT

The present study was conducted in two block i.e. Mawana and Hastinapur, Meerut district of Westem Uttar
Pradesh.To know the cost and retum in milk production of members and non members of dairy cooperative
societies. It was observed that the overall average cost of milk production per liter Rs. 25.18 of members, while
non members side was Rs, 22.14 per liter. The category wise cost of milk production was found higher in small
farmers i.e. Rs. 28.67 per liter of non member side, Overall average milk production per animal was found
1759.52 liters of members and non members was of 1690.76 liter. The season wise milk production of per animal
was found higher in winter season i.¢. 756.75 liter in member side and non member side 724.95 liter in overall
average. The lowest milk production was found in summer season. The overall gross return from milk was found
of Rs. 72725.94 per animal in case of member side, while non member side of Rs. 62337.39, The category wisc
gross return from milk was found of Rs. 69201.77 of small farmers, Rs. 70378.01 of marginal farmers and Rs.
75913.40 of landless familics. The overall average net return from milk per animal in case of member of dairy
cooperative societies was found of Rs. 24905.86. The overall average cost benefit ratio was found higher in non
member as compared to member of dairy cooperative societies i.c. 1.66 and 1.64 receptively per animal. The net
return per animal was found higher in case of members as compare non members.

Key words : Live stock, dairy enterprises, milk cooperative societies, members and non members of
respondents

Dairying has become an important secondary source of
income for millions of rural families and has assumed a
most important role in providing employment and
income generating opportunity. Indian Dairying is
unique in more than one way. It ranks first with its
185.2 million cattle and 97.9 million buffaloes,
accounting for about 51 percent of Asia’s and about 19
per cent of the world’s bovine population
(Karmakar:2006). It also ranks first in milk production
with a production of 144 million tonnes in 2014.
Contributing about 5.3 per cent to India’s agricultural
GDP, milk is a leading agricultural produce. Livestock
sector provides employment to 18 million people and
nearly 70 per cent of them are women. Further, dairy
sector is the major source of income for an estimated
27.6 million people. Among these, 65 to 70 per cent are
small, marginal farmers and land-less labour. The dairy

In India dairy is one of the important occupation
which is commonly practiced in rural areas. The
economy of India is based on crop raising and milk
production. The knowledge of cost and returns of milk
for encouraging the dairy enterprising. In this regards
the dairy cooperative societies are positively
influencing the development of villages in India. This
study was conducted in Meerut district of Western
Uttar Pradesh. It tries to assess the contribution of
selected milk cooperative societies in the rural
development of the village in terms of upliftment of
poor people, increase income level, increase in
education level and access to health services. The
contribution of the livestock sector to total national
gross domestic product (GDP) was 5.9 percent in
2000-01, with the milk group making the highest

contribution to the total value of the agriculture and
allied sector (Rs.1,44,088 crores). The millions of
people are employed in the livestock sector and women
constitute about 70 percent of the labour force.

sector supports around 10 million members / farmers
through one lakh cooperative societies existing in the
country, Apart from employment generated by rearing
of animals, the procurement of milk and its processing
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also provides substantial employment. It is well known
fact that there are large inter-regional and inter-state
variations in milk production as well as per capita
availability in India. About two-third of national milk
production comes from Utter Pradesh, Punjab,
Rajasthan, Madhya Pradesh, Maharashtra, Gujarat,
Andhra Pradesh and Haryana, It is also fact that major
milk producing regions in country have good resource
endowment and infrastructure. The eastern region is
lagging behind in term of dairy development. The
average per capita availability of milk in India is 355 g
per day during 2016-17 was highest in Punjab (1075g
per day), followed by Haryana (930 g per day),
Rajasthan (785g per day). The average per capita
consumption of milk and dairy product is lowest in
rural areas than in urban areas, even though milk is
providing by rural areas.

RESEARCH METHODOLOGY

The percent study was conducted in Meerut
district of Uttar Pradesh. The Meerut district comprises
of twelve blocks out of which two blocks i.e. Mawana
and Hastinapur were purposively selected for the
investigation. The primary data was collected
personaly with the help of pre structure interview
schedule from the respondents and secondary data was
collected from documents. The data was statically
analyzed and find out the percentage for per liter cost
and retums.

RESULTS AND DISCUSSIONS

The data presented in Table-1 indicates that the
overall average cost of milk production per liter was
Rs.25.18 of members. The category wise analysis
indicate that the cost of milk production per liter was
Rs.28.67 on small farmers, Rs. 25.11 on marginal
farmers and Rs.23.87 on landless families. It indicated
that cost of milk production was higher in case of small
farmers and lower in landless families.

The table further indicate that cost of milk
production per litre overall average was Rs. 22.14 in
non-members. The category-wise analysis Indicates
that the cost of milk production per litre was Rs.
23.57, Rs. 20.41 and Rs. 22.76 in small, marginal and
landless category, respectively. It indicates that the cost
of milk production was maximum on small farmers and

minimum on marginal farmers.

The Table-2 shows that the overall average milk
production per animal in members was 1759.50 litres.
It varies according to the season since the milk
production was found to be 532.92 litres in rainy
season, 756.57 litres in winter season and 470.01litres
in summer season. The category wise analysis
revealed that the production of milk was1660.14 litres
of small farmers, 1741.31litres of marginal farmers
and 1815.07 litres of landless families. The milk
production was found highest in landless families
and lowest on small farmers. It was due to better care
and better feeding of animals by the landless families.

The table further shows that per animal
overall average production of milk in non-members
was 169076 litres being 529.22 litres in rainy
scason 724.95 litres in winter season and 436.60
litres in summer season. The table also shows that
category wise milk production was 1635.16 litres on
small farmers 1685.39 litres of marginal farmers and
1711.18 litres of landless families. Milk production
per animal in landless families was highest.

The Table-3 shows that the overall gross returns
from milk was Rs. 72725,94 per animal. The table
further reveals that category wise gross returns from
milk was Rs. 69201.77 on small farmers, Rs. 70378.01
on marginal farmers and Rs. 75913.40 in landless
families. It shows that per animal gross returns was
highest in landless families and lowest on small
farmers. It was due to more milk production in
fandless families in case of members and remunerative
prices by the GD.U.S.S. to members. The table further
indicates that overall average gross return per animal
in case of non-members was 62337.39. The results
further reveals of non-members were found to be Rs.
58752.61, Rs. 61890.78 and Rs. 63715.23 in small,
marginal and landless category. It indicates that the
returns from milk was highest on landless families and
lowest in small farmers.

Table-3 revealed that the overall average net
returns from milk per animal in case of members
was Rs. 28414.25. The category wise analysis shows
that the net returns from milk was Rs. 21609.33
Rs.26660.42, and Rs. 32583.38 of small, marginal and
landless category respectively. It shows that net retums
from milk was maximum in landless families and
minimum on small farmers. The overall average and
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Category Milk production per animal | Net maintenance Cost per Per liter cost of milk
per year (liter) year (in Rs.) production (Rs.)
Members
Small 1660.14 4759244 28.67
Marginal 174131 43717.59 25.11
Landless 1815.07 43330.02 23.87
Overall 1759.50 44311.70 25.18
Non-members
Small 1635.16 38545.14 23.57
Marginal 1685.39 34406.31 20.41
Landless 1711.18 3895055 22.76
Overall 1690.76 37431.53 22.14
Table 2 :Smonwbcprnduﬂonofmm:pennhmlolmmbmndm mﬂlbmufdllrympelﬂv!ndeﬂa(hmru)
Category Rainy S | Winter Season | Summer Season | Total
Members
Small 48632 725.29 448.53 1660.14
(29.29) (43.69) (27.02) (100)
Marginal 523.16 732.21 485.94 1741.31
(30.04) (42.05) (27.91) (100)
Landless 559.87 787.37 467.83 1815.07
(30.85) (43.38) (25.7T) (100)
Overall 532.92 756.57 470.01 1759.50
(30.29) (43.00) (26.71) (100)
Non-members
Small 521.36 69091 422.89 1635.16
(31.88) (42.25) (25.86) (100)
Marginal 528.85 721.83 428.71 1685.39
(31.38) (43.18) (25.44) (100)
Landless 531.86 733.65 445.67 171118
(31.08) (42.87) (26.040) (100)
Ovenll 52922 724.95 436.60 1690.76
(31.30) (42.88) (25.82) (100)

maintains cost per year was found of Rs44311.70
member of dairy cooperative societies, while non-
members of Rs, 37431.53. The net maintains cost of
members was higher as compare to non-members.

The table further shows that overall average net
returns from milk per animal was Rs. 24905.86 in case
of non-members. The category-wisc analysis shows
that the net retuns was found to be Rs. 20207.47 on
small farmers, Rs. 27484.47 on marginal farmers and
Rs. 24764.68 in landless families. It shows that the net
returns from milk was lower in case of small farmers
and higher on marginal farmers, It was due to
lower maintenance cost per animal on small
farmers,

The cost-benefit ratio which expresses the
relationship  between the unit cost and the
proportionate return is another parameter of looking
into the efficiency of dairy business.

The cost benefit ratio is the ratio between gross
return to the net maintenance cost. The cost benefit
ratio was estimated and the results are presented in
Table-4 shows that in case of members per family
overall average income per rupee of investment was
of Rsl:1.64.The income per rupee of investment in
different categories was of Rs 1.45 on small farmers,
Rs 1.61 on marginal farmers and Rs 1.75 in landless
families. It shows that the income per rupee of
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Table 3 : Gross return, maintenance cost-per year and net return of categories of members and non-members.
Category Gross returns Net maintenance Cost per year Net returns
(in Rs.)
Members

Small 69201.77 47592.44 21609.33

Marginal 70378.01 43717.59 26660.42

Landless 75913.40 43330.02 32583.38

Overall 72725.94 44311.70 28414.25

Non-members

Small 58752.61 38545.14 2020747

Marginal 61890.78 34406.31 2748447

Landless 63715.23 38950.55 24764.68

Ovenall 62337.39 37431.53 24905.86

Table 4 : Cost benefit ratio per animal members and non-members of dairy cooperatives societies.
Category | Net maintenance cost per year (in Rs.) [ Gross Income (Rs.) | Cost benefit ratio
Members
Small 47592.44 69201.77 1: 145
Marginal 43717.59 70378.01 1: 1.61
Landless 43330.02 75913.40 | 1.75
Overall 44311.70 72725.94 1: 1.64
Non-members

Small 38545.14 58752.61 1: 1.51
Marginal 34406.31 61890.78 1: 1.78
Landless 38950.55 6371523 1: 1.63
Overall 37431.53 62337.39 1: 1.66

investment was maximum in landless families. In
case of non-members side the over all average cost
benefit ratio was found 1:1.51 in small farmers, 1:1.78
marginal farmers and 1:1.63 landless. It show that the
income per rupecs of investment was higher in
marginal farmers.

The table further reveals that the net returns per
animal was highest in case of members as
compared to non-members. It is advisable for
non-members to become the members of the village
level milk producer co-operative society, because
they provide a guaranteed market for milk at a
remuncrative price, supply cattle feed at a reasonable
cost and provide efficient veterinary and extension
services for the milk producer's.

Table 5 indicated that the overall average benefit

gained per family was of Rs. 789.86 i.e.17.52 per cent
of the material supplied by Gangol Sahakari Dugdh
Utpadak Sangh Ltd, Meerut. In case of small, marginal
and landless categories, it was 14.65, 17.03 and 19.11
per cent, respectively. It shows that landless families
got more concession from the Gangol Sahakari Dugdh
Utpadak Sangh Ltd, Meerut in the value of the material
supplied by Gangol Sahakari Dugdh Utpadak Sangh
Ltd, Meerut District.

CONCLUSION

On the basis of findings it may be concluded that
the cost of milk production per liter was found higher
in members of dairy cooperative societies as compare
to non members. The milk production per animal was
higher in all categories of members as compare to non

Xiv
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Table §: Benefits derived by the members per family from Gangol Sshakari Dugdh Utpadak Sangh Ltd, Meerut during

2016-17.
Category | Concessional value |  Market value Benefit derived Percentage benefit
(Rs) (concessional) (Rs.)
Small 48331 5651.19 827.88 14.65
Marginal 3960.75 41N 812.97 1703
Landless 3204.51 3961.56 751.05 19.11
Ovenall 378035 457021 789.86 1752

members. The gross return per animal was higher in all
categories of members as compared to non members.
The net return from milk per animal was higher in all
categories of members as compared to non mermbers.
The cost benefit ratio was found higher in non
members in comparison to members.
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The role of women in Indian
agriculture is 20ing to be more pronounced
in future as girls now are¢ dominating in
agriculture education. It has been reported
that 50% of the students in agricultural
universities across the country are girls
and in  some important agricultural
universities  their share g around
60%. Women in agriculture professionals
had greater access to both farm women
and farm communitjes 4s compared to
their male counterparts and thus aid ip
better technology trans ferl!! Considering
the socio-cultural aspects, there is a need
1o encourage and increase girl students
from rural areas ag they are more tuned to
SCIve in rural areas. The study was
conducted in three State  Agriculture
Universities in Uttar Pradesh, CSAUA.
&T Kanpur, S.VP.U.A. &T, Meerut;
NDUA & T. Kumarganj Faizabag. An
cqual number of girls student 40 was from
cach universities. An interview schedule
was  prepared keeping  in view the
objective and variables to be studied. The
personal  interyiew method  will  pe
employed for data collection from the
respondents of threc selected universitics,
The data were collected by personal

mterview through structured schedule and
analysed using statistical techniques like
percentage,  standard deviation  and
correlation of coefficient

1. Socio-cconomic profile of career
preferences of gir| students:

It is obvious from the Table] that
maximum number of the respondents
(68.33%) were observed in the category of
21 10 25 years of age followed by less than
20 years (18.33%) and 26 and - above
(13.34%) respectively. so, jts focuses that
the agriculture girl students of 2] to 25
years of age category were observed to be
more. The reveals that the girl’s students
were found in  the B.Sc. agriculture
(56.66%). M Sc. (29.17°%) and Ph.D.
Students of girls (14.17%) respectively,
Half of the respondents (52,2%) belonged
to general categories caste while the
backward caste and scheduled caste were
30.83% and 16.66% respectively, It js
apparent from the data given in Table | -
pertaining to the type of house possession
that 95.00 pereentage  respondents were
found having their houses of pucca types,
and 5 percentage were reported such who
had mixed houses,
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It is obvious from Table 3 that
maximum (47.5%) of the respondents
were belongs to annual income group
category  of Rs. 200001 to 600000
followed by other categories viz., 18.34

percentage (600001 to 800000), 17.5
percentage (Up to 200000), 10.00
percentage (800001 to 1000000) and 6.66

percentage (1000001 to above)
respectively.

Table 3 Distribution of respondents according to family annual income (Rs.)

and Rutherford, T. (2012).The effect of
an communications

workshop on self-efficacy and career

agriculture

ron

S. No. Income categories Respondents (No.) Percentage
1. | Up to 200000 21 175
Z. 200001 to 600000 57 47.5
3 600001 to 800000 22 18.34
. 800001 to 1000000 12 10
; 5. 1000001 to above 8 6.66
|
References
|. Settle, Q., Doerfert, D. L., Irlbeck, E., interest: a  comparison between
Akers, C., Burris, S., Wingenbach, G. agriculture and non- agriculture

students, NACTA Journal. 56: 4, 71-
77
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Table 1 Distribution of respondents according to their age, education, caste and

housing pattern

S.No. | Age grou_p Respondent Percentage
1 Age houses .
Less than 20 year 22 18.33
21 to 25 Years 82 68.33
26 Years and above 16 13.34
2 Education
B.Sc. (Ag.) L, I, I, IV Year 68 56.66
M.Sc. (Ag) I, 11 Year % i 35 29.17
Ph.D. (Ag) I, I1, Il Year 17 14.17
3 Caste
General caste 63 525
Backward caste 37 30.83
Scheduled caste/Scheduled Tribes | 20 16.66
4 House Pattern
Hut b 0 00.00
Kaccha 0 00.00
(o e . 250
Pucca 114 95.00

The main and subsidiary family
occupation of the respondents. In case of
main occupation the highest number of
respondents (95%) reported in services as
their main business, (34.16%) and
agriculturc (25%) respectively. similarly in

case of subsidiary occupation, maximum
(14.16%) reported agriculture as their
main subsidiary occupation followed by
business, (5.83%) and services (3.33%)
respectively (Table 2).

Table 2 Distribution of respondents according to family occupation

Respondents
§.No. | Categories Father Mother Brother Total Percent
, M[S| M [S|M[s | M]s M S
l. Agriculture 18 17 10 0 1 0 30 17 23 14.16
2. | Service 80 | 2 19 £ | 15 1 | 114 | 4 | 95 333 |
3. | Business 22 4 12 31 B 0 41 | 7 | 34.16 | 583
J Total 120.| 23 41 8 22 1 185 28 154.16 | 23.32
|
ram
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Abstract

In India, only traditional agriculture was followed without intervention of synthetic and chemical
fertilizers and pesticides. There was threatening to food security to fulfill the hunger of the population
and frequent climatic aberrations during late 1960s. After the green revolution, agricultural
production has been increased by using high amount of chemical, Organic method of agriculture is
used to produce high quality products (Fruits, vegetables and other food materials) without any bad
effect on soil nutrient and ecosystem. This method has been popularized very rapidly and covered 20
t0 30% of total agricultural land of India due to high demand of organic agricultural product (fruits,
vegetables, cereals, pulses and other food materials). Soil degradation, high pest-disease-weed
infestation, more water consumption and non- judicious use of inputs, unfavorable price and with
several natural and manmade issues, the farming turned to be unworthy for farmers. Under these
circumstances, there was a need to search the potential of organic farming in our country as the
practice was emerging in several countries all over the world for the last two decades. India also
started its journey towards organic farming to meet domestic and export need of organic produce
during end of last century.

Keywords: Environment, Green revolution, INM, Organic Horticulture, Sustainability

INTRODUCTION

Organic farming is a crop production method respecting the rules of the nature. Organic farming for different crops
expanded rapidly and practices in the case of fruits and vegetables also has been started in 1990s.The British botanist,
sir Albert Howard often called “the father of modern organic agriculture” studied traditional farming practices in
Bengal. In 1972, the International Federation of Organic Agriculture Movement (IFOAM), was founded in France,
certification started in 1990.Organic farming is targeted to produce nutritive, healthy and pollution free food. It
maximizes the use of on farm resources and minimizes the use of off-farm resources. It is social profit oriented, than
profit oriented. In organic farming entire system i.e, plant, animal, soil, water and micro-organism are to be protected.

Organic horticulture is the science and art of growing fruits, vegetables, flowers, or ornamental plants by following the
essential principles of organic agriculture in soil building and conservation, pest management, and heirloom variety
preservation.

As of March 2014, India had 4.72 million ha under an organic certification process, including 0.6 million ha of
cultivated agricultural land and 4.12 million ha of wild harvest collection forest area. During 2012-2013, India exported
165,262 million tons of organic products across 135 commodities valued at $312 million. The domestic market for
organic commodities is also growing at an annual growth rate of 15%-20%. The crops grown organically include
cashew nut, spices, cotton, rice, sugarcane, pineapple, passion fruit, groundnut, sunflower, millet, vegetables, wheat
castor, mustard, walnut, tea, coffee, banana, and mango. Institutional support for organic exports from India was
created by the launch of  the National Program for Organic Production (NPOP) by the Agriculture and Processed Food
Export Development Authority (APEDA), Ministry of Commerce.[3]

India with more than 28.2 million tonnes of fruits and 66 million tonnes of vegetables is the second largest producer of
fruits and vegetables in the world next only to Brazil and China. However, per capita consumption of fruits and
vegetables in India is only around 46kg and 130g against a minimum of about 92g and 300g respectively recommended
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by Indian Council of Medical Research and National Institute of Nutrition, Hyderabad. With the present level of
population, the annual requirement of fruits and vegetables will be of the order of 32.58million tonnes and 83million
tonnes respectively. To meet this requirement the National Commission on Agriculture has projected an area of 4m.ha.
and 8m.ha. under fruits and vegetable crops respectively by 2000 A.D. [2]

OBJECTIVES

1. To minimize all forms of pollution that may result from agricultural practices

. To encourage and enhance biological cycles involving microorganisms, soil flora and fauna, plants and animals.
. To produce healthy, nutritious and quality food.

. To maintain and enhance long-term fertility of soils.

. To help in soil and water conservation.

. To use on farm resources as far as possible.

. To preserve and enhance traditional and indigenous knowledge in farming, varieties.

e N N W A W

. To maintain genetic diversity

Limitations of organic farming

1. Low amount of nutrients and high C : N ratio of different organic residues.
. Market and Infrastructural problems and lack of target (institutional) groups.
. Control of weeds.

. Scarcity of biomass.

. High input costs.

. Lack of awareness.

. Benchmark survey.

0w NN N AW

. Certifying oriented problems.

Present status of organic farming in India

1. Ranks 33rd in the world in terms of area under organic cultivation.

2. Ranks 88 th in the world in terms of ratio of agriculture land under organic crops to total farming area.

3. Cultivated area under certification is 3,39,113Ha (all crops), main vegetables grown are Okra, Brinjal, Tomato,
Potato, Onion, Garlic.

4. Total area cultivated 2.8 million Ha.
Approaches for organic farming
1. Nature farming : ‘do nothing’ approach

2. Ecological agriculture : tools used are biofertilizers , botanical pesticides, bio-control agents, stress resistant varieties,
vermi-compost etc.
3. Rishi krishi :

angara - bhoomi sanskar, to make soil fertile.

amrit pani - for seed treatment.

pancha gavya - for vegetative and reproductive growth.

biodynamic farming - for micronutrient supply.

Organized by : Hi-Tech Horticultural Society, Meerut (U.P.) India & Prerna Foundation, U.P. India 55
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GENERAL INFORMATION OF ORGANIC HORTICULTURE

It is estimated that all the horticulture crops put together cover nearly 11-6 million hectares area with an annual
production of 91 million tonnes. Though these crops occupy hardly 7% of the cropped area they contribute over 18% to
the gross agricultural output in the country.

Horticulture involves five areas of study. These areas are floriculture (includes production and marketing of floral
crops), landscape horticulture (includes production, marketing and maintenance of landscape plants), olericulture
(includes production and marketing of vegetables), pomology (includes production and marketing of fruits), and
postharvest physiology (involves maintaining quality and preventing spoilage of horticultural crops). All of these can
be, and sometimes are, pursued according to the principles of organic cultivation.

Organic horticulture (or organic gardening) is based on knowledge and techniques gathered over thousands of years. In
general terms, organic horticulture involves natural processes, often taking place over extended periods of time, and a
sustainable, holistic approach-while chemical-based horticulture focuses on immediate, isolated effects and reductionist
strategies.

Soil management

“Soil is the result of interaction between three equal partners: the a-biotic components of the soil, living organisms and
environmental components (temperature, water, air). Each of these brings different assets to the partnership, and each
makes a unique value contribution to the whole. The synthesis of all contributions - soil - is greater than the sum of its
parts. Soil must be understood and managed from this holistic perspective. [1]

Nutrient management

Principally, animal manures, compost, green manures, bio-fertilizers, mixed organic fertilizers are used in organic
farming. Nitrogen is provided by legume crops having nitrogen fixing symbiotic bacteria and by soil habiting
non-symbiotic bacteria. Enrichment of phosphorus in soil is done by incorporation of rock-phosphate, VAM (Vesicular
Arbuscular Mycorrhiza - solublises phosphorus for greater availability to the plants) and VAM treated compost.
Potassium is provided by wood ash, sea weeds, tobacco stem; used alone or in combination with others. Beside it
permanent mulching layer reduces the potassium leaching. Apply lime 2-3 months before planting to correct soil acidity.

Pest, disease and weed management

Suitable crop rotations, green manuring, use of balanced fertilizers, proper care during nursery, mulching etc. play
important role to protect the crop from insect pest and disease. The following practices are recommended :

1. Use trichoderma for seed treatment

. Use resistant varieties )

. Use disease free planting material

. Use mulching for those vegetables whose fruits touches the soil

. Clean the crop residue

. Summer fallowing and flooding

. Use spray Bt, NPV, Beauveria

. Use insect traps- such as pheromone trap, light trap, yellow trap, sticky trap
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. Use botanicals like neem, garlic etc.
10. Use trap crops to misguide the insect and protect the main crop.

Research conducted in organic horticulture : Various research work is being carried out at different research
institutes in India mainly focusing on the following areas :

Evaluation of fertilizer for organically-grown vegetables
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Evaluation of the stale seedbed technique for leafy vegetable production

Evaluation of biopesticides for powdery mildew

Aerated compost tea and other alternative treatments for disease control in horticultural crops
Evaluation of biodegradable and photodegradable mulch

CONCLUSION

Organic farming helps in rejuvenating the degraded soil and ensure sustainability of crop production .Hence its to be
promoted. Only 1% organic vegetables are exported now more potential is there as more demand in market, and
consumers are ready to pay premium prices.
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Abstract
The study designed 1o detect arsenic level in water, soil & poultry mest in the five different locations in Faszabad district of castern Uttar
Prodesh and correlated with soil and poultry meat arsenic content. |n this study, 80 samples of cach water, soil and poultry meat were collected

from five different areas. Arsenic contents of samples were detected by Hydnde Generanon Atomic Absorption S

AAS) The

er (HG-

arsenic contents of water, soil and poultry mest of different arcas are 0005500 00304, S 550042 9810 and

0. 17924+0.0524Tpug'g respectively Analysis of R0 drinking water samples revealed that Amenic concentration was abuwve MPL i 10ug1)
F125% The Arsemc content in drinking water ranged from 1.049-13 87%ug/] with a mean valuc of 553123 0407ug 1 in Faizabad district
Analysis of 80 soil samples revealed that Arsenic concentrationy was above MPL { 10pg/g) i 12 50" The Arsenic content m sonl ranged from
O Hbb-1 3 365up’g with a mean valoe of 5 550=2.9810pg/e in Faimbad district. Analysis of R0 poultry meat samples revealed that Arsenic
concentration was below MPL (0.50ug/g) in all the samples and Arsenic content i poultry meal mnged from 0 0KK2-0. 3129 g with & mean
value of 0.17924+0 05247 g/ in Faizabaad district The correlation matrix showed that soil and poultry meal arsenic content was significantly
correlated with water arsenic content. Cormelation analysis showed a significant positive correlation between drinking water, soil and poulry
meat (Correlation coefTicient r-0.623, p<0,01 ) and correlation was also found positive al {Correlation coefficient 10 497, p=0 05)

hevwords: Hvdride Generation Atomie Absorplion 5

Introduction
Arsenic is one of the most touic metals derived from the natural
envinonment. The major cause of animal amcnic toxicity s from
contamination of drinking water from nstural geological sources rather
than from mining, smelting or agncultural sources (pesticides or
fertilizers)!" Arsenuc is semi metallic in nature and widely present in
the carth-crust in the forms of oudes or sulflides or 2 a salt of ron,
sodium, caleium, copper et Arsenic and its compound are wel| known
for it toxicity and carcimogenicity ' 1 s a widespread pollutant in
various regions of the world!" Weathening of rocks converts arsenic
sulfides to arsenic inoxide, which entens the arsenic cycle as dust or by
dissolution in min, nvers, or groundwater ! The occurrence of high
concentrations of arsenic in groundwater used for drinking purpose has
been recognized as a major public health concern in several parts of
the world. Arsenic has been found 1o accumulare in the plam tissoes
and results in reduction in ther bio-mass ! Presently, the extent of
groundwaler arsenic contamination in West Bengal has reached an
alarming situation as nine Jistricts of West Bengal have been reported
1o have ground water arsenic concentrations above S0yug/l and several
people have been affecied by arsemic posomng ' Whersas food
represents a further poltential exposure pathway 1o arsemic in instance
where crops are omigated with high amsenic ground water, grown in
contaminated fields or where food s cooked using arsenic
contuminated water.|T*%

Roules of As-assimilation could be through ingestion and inhalation,
while some degree of abromption also occurs by skin ' It s readily
absorbed in the gastrointestinal tract "' About S0% of the ngested
dose may be eliminated i the arine m three 1o five days. In acule
poisoning  electrosthermal atomic absorption  spectrometry  studies
show thai the highest concentration of arseric s in the kidneys and
liver, (121

Amenic may be present in the organic or inorganic forms. ! OF the
inorganic forms, arscnite (trivalent) and arsenate (pentavalent) are the
ron most prevalent and potential dan fowrms, while organic form
of organoarsenicals is of importance ' "1 n lndia Arsenic is naturally
derived mainly from croded Himalayan sediments, and is belicved o
enter in the solution following reductive release (rom solid phases
under an acrobic condition. " In chronic amenic ingestion, arsenic
accimmiulates in the liver, kidneys, heart and lungs and smaller amounis
in the muscles, nervous system, gastrointestingl tract ad spleen,

www.ycjournal.net NAAS Rating- 5.20

stropliotometer | HG-AAS), Maxiunum Permissible Limut (MPL)

Though most arsenic 1s cleared from these sites, residusl amounts

rermain in the keratin-rich tissues, nails, hamr and skin. After about two

weeks of mgestion, arsemc 15 deposited 0 the hair and nails. Chronic

exposure 10 inorganic arsenic can lead to cancer of the skin, lungs,

bludder and liver. 1"’

Materials and Methods

This study was designed o detect the Arsenic level in vanous field

samples in Faizabad district of eastern Uttar Pradesh. The major

objcctives arc:

A To carry out the socw-toxeological survey study in the different
locations of Forabad district

B. Tocollect the vanous ficld samples like water. soil & poultry meat
from the different identified places of Faizabud district of castern
U'ttar Prodcsh.

€ To sandardize extraction procedure and the processed aliquots

used for the estimation of arsenic by Hydnde Generation A lomic

Absorpuon Spectrophotometer | HG=-AAS)
L1 Saclo-tovicological survey:
A survey was camed out o assess the socio-economic and public
health importance of Arsenic toxicity in snimals. This survey was done
1o wentify the Arseric prone arca. For that purpose camples of water,
soil and poultry meatl were collecied in Faizabad district of eastern
Uttar Pradesh The oblained information was recorded 1o correlate the
tonicity of Arsenic in animals exposed o arsenic through conaminaied
water, sonl and poultry meat. 80 samples of each water, soil and poultry
meat were collected from the different identified locations of Faizabad
district of Fastern L1 P
Water samples of abowt 125 mi were collected from different water
sources in polyethylene vials, these vials are pre-treated with clean up
procedure. Belore filling, rinse the bottles two or three Uimes with the
waler being collected. After collection, sample is acidified with conc
nitne ackd 1o a pHl below 2 to minimize precipitation and adsorption of
heavy metals on the comtainer walls"™ Afler acidifying sample
trunsfer e the lab and kept in refrigerator ol 4°C lemperature until
Turther analysis '™
Soil samples were collected 100 g each time al the locations used for
fodder crops. Soil was collected from a depth mnge of approximately
015 cm. The samples were dried at 110 °C, ground to pass through a
200menh sieve, and transferred w high-density polyethylene (HDPE)
battles and were properly lubeled ¥ They were immediately sent o
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Abstract
Hariana is known as best draught breed of zebu cattle and also known for its endurance, resistance to tropical diseases, tick resistance and
drought resistance. The present investigation was carried out on 258 Hariana cows for their 983 calving records spread over a period of 25
years from 1992 to 2016 maintained at State Livestock cum Agricultural Farm, Hastinapur (Meerut) UP to study the incidence of lactation
disorders. The data were collected on different lactation disorders and other relevant information from different records, registers and
pedigree cum history sheets and was classified into 4 periods of 25 years, 04 seasons of calving based on climatological parameters and 5
parity of lactation and subjected to statistical analysis. The study revealed that overall incidence of abnormal births was 4.7 percent and
significantly affected by the period of calving. There is no significant effect of genetic factor on the incidences of utero-vaginal prolapse and
retention of placenta. In conclusion, the parity affects incidence of utero-vaginal disorders significantly and do not have significant effect on
abnormal births, while season of calving significantly affects abnormal births.
Keywords: Reproductive disorders, Cattle, Retention of Placenta, Metritis

Introduction

India is an agrarian country, said to live in villages and about 70% of
its population engaged in agriculture in one or the other way with
livestock as the integral part of agriculture. Animal husbandry is a
component of agricultural economy playing its crucial role in
development of the country. This sector may be helpful in reducing
the poverty in rural India. Animal products contribute 27% of the
agriculture output and the value of output from livestock sector as a
whole increased three-fold (Birthal et al, 1999 and Dastagiri, 2010).
Globally, India ranks first in milk production and during the year
2017-18, there is 6.6% increase in milk production to 176.35 million
tonnes (Anon., 2018).

The various sources of losses from disease are the reduced milk yield,
discarding of milk from diseased cow, drugs and veterinary services
involved in treatment of diseased cow, requirement of more labor,
premature loss of cows due to death or culling at low price, reduced
milk quality and finally reduced genetic gain. The premature culling
of a cow due to lactation disorders amounts to a great loses not only
of the milk production but also of the offspring due to which a best
dairy cow with high genetic merit may not replace itself. This reduces
the genetic gain and hence lowers the rate of genetic improvement.
The most important lactation disorders are the utero-vaginal disorders,
breeding problems, and udder problems. These disorders do not only
result into low milk production but also lowers the fertility and
longevity of the animals and hence reduces the income to dairy
farmers in a number of ways. There had been unusual rate of genetic
improvement for yield traits of dairy cattle through breeding
strategies. The present study was conducted to know the incidence and
inheritance of lactation disorders in Haryana cattle.

Materials and Methods

Source of Data

The present study was carried out on Hariana cows maintained at
Hastinapur (Meerut), Uttar Pradesh. The data were collected from the
history sheets cum pedigree sheets, health register, culling reports,
mortality register and fertility records of the cows. A total of 983
calving records of 258 adult cows were recorded over a period of 25
years (1992-2016). The calving records of cows which have
completed at least one lactation were included in the present study.
Location and Climate of the farm

The Govt. livestock farm, Hastinapur is situated about 30 km north-
east of Meerut (U.P.) on the edge of Holley river Ganga. The climate
of the farm is typically tropical in nature. There is daily variation in
temperature reaching as high as 43°C during summer months (April-
June) followed by humid but less hot monsoon period from July to
September. The cold weather starts from December ending in March
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during which the temperature ranges from 4 to 30 °C. Thus, the
animals of this farm faced great climatic stress of both hot and cold.
Breeding and Management Practices
The breeding policy at this farm was selective breeding with Hariana
bulls from high yielding dams. Selection and culling criterion of
females as well as the selection of young male calves for breeding was
on the basis of dam’s milk yield. The nutritional requirements were
met by supplying a balanced ration of green and dry fodder
supplemented with concentrate. The cows were stall fed along with
grazing. Landholding of farm was 400 acres and used for fodder
production and grazing of animals. The animals were also fed the
mineral mixture according to age group. Concentrate feeding to
milking cows was based on their milk production. There were separate
sheds for animals of different age groups. The animals were given
protection from adverse climatic conditions i.e. from cold and heat.
The milking cows were hand milked twice a day. The udder and teats
of the milking animals were washed thoroughly before milking. The
milk recording was also done by the milk recorder for individual cow
both the times. Sick animal were identified and given the proper
treatment by the veterinarian. The prophylactic measures were
adopted by vaccinating the animals for different diseases as per norms.
Data collection and description
The data were collected on different traits of lactation disorders and
disposal pattern of adult cows from different registers/reports. The
data like cow number, sire number, dates of different services in
different lactations, date of calving in different lactations, sex and type
of calf born in different lactations, milk yield in different lactations,
number of days under treatment for various disorders, date of death of
cows and date of culling of cows were recorded to generate some
characters and to feed the data for statistical analysis. The reproductive
disorders like calving problems, utero-vaginal prolapse, retention of
placenta and metritis were collected from health/treatment register and
breeding records or service records.

Data Classification: The data spread over a period of 25 years for the
cows belonging to different parity of lactation calved in different
seasons of year were classified into periods, parity order (lactation
number) and season of calving.

a) Parity of lactation: The parities of lactations were considered up
to the last parity available in the history sheet of cow. The
numbers of cows in fifth and above parities of lactation being
less were combined in to one group as 5 & above.

Period of calving: The complete data of 25 years were divided
in to 5 periods. This was done considering that management
levels do not change during some years and the change
accumulated over 4-5 years may become important in

b)
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influencing the performance records of the animals. The
following classification of 25 years was done as:
Years Period code
1992 — 1996
1997 — 2001
2002 — 2006
2007 — 2011
2012 — 2016 5
c) Season of calving: The climatic conditions are different during
different months of a year but these are more or less similar for
2-3 consecutive months and hence the 12 month of a year were
grouped into four seasons as under:

A WIN|F-

Months Season Season code
December-March Winter 1
April-June Summer 2
July-September Rainy 3
October-November Autumn 4

Statistical analysis: The incidence of various lactation disorders were
calculated for different levels of parity, period and season of calving
as the percentage of cows affected with a particular disorder. The
significance of the effect of various non genetic factors viz. parity,
period and season of calving on various lactation disorders and
disposal traits were estimated by conducting the analysis of variance
(F-test).

Results and Discussion

Incidence of lactation disorders: The overall average values of
various lactation disorders as well as their average values in relation
to the levels of different non genetic factors viz. parity order, period
and season of calving and the results of analysis of variance (ANOVA)
showing the significance of different non genetic factors have been
presented in tables 1-4.

Abnormal calving: The overall incidence of abnormal birth was 4.7
percent (Table 1). Previous studies (Bhattacharya and Buchoo, 2008;
Kumari et al., 2015 and Sardar et al., 2015). On contrary, higher
incidence than the present study (Tesfaye and Shamble, 2013; Hadush
et al. 2013; De Amicis et.al., 2018), whereas low incidence have been
reported by Tomar and Singh (1973) for Hariana cows bred to bulls of
different breeds (1.1-3.6%), Rawal and Tomar (1996a) for Sahiwal
breed (3.5%) and Sangeeta et al. (2002) for crossbred cow (3.03%).
The incidence of abnormal calving varied from 3.5 percent (5%
lactation) to 6.6 percent (I lactation) among the cows of different
lactations and the incidence was higher in first calvers than older cows.
This may be because genital organs of first calf heifers are not well
accustomed to the normal act of parturition. Higher incidence of
abnormal births among younger cows have also been reported by
Singh and Jain (1997) whereas Arun et al. (1995) have found that the
incidence was higher in older cows but no trend along parity order of
lactation was observed by Mukherjee and Tomar (2000). There was
no significant relation between the effect of parity order and abnormal
calving. This is in agreement with previous studies (Banik and Naskar,
2006; Tesfaye and Shamble, 2013) while significant effect of parity
order on abnormal calving was reported by Hadush et al., 2013 and
Sardar et al., 2015. The period of calving was found to influence
significantly (P<0.01) the incidence of abnormal calving in this study
(Table 2) ranging 2.5% to 8.3%. Similar to this study, previous reports
(Singh et al., 2002; Bhattacharya and Buchoo, 2008) were in
agreement while Singh and Jain (1997) could not find significant
effect of period of calving on the incidence of abnormal births

The rate of abnormal calving was found to be highest among summer
calvers (8.3%) while it was lowest (2.7%) among those calved during
autumn season and statistically significant. Higher incidence of
abnormal births among summer calvers have also been reported
previously (Arun et al., 1995). This might be because the cows with
inadequate feed supply and reduced feed consumption during summer
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abort as a protective mechanism to conserve their own body reserve
(Roberts, 1971).

Utero-vaginal prolapse: The incidence of Uterovaginal prolapsed was
3.35 percent, which was similar to previous studies (Bhattacharya and
Buchoo, 2008). However, low incidence have also been reported by
Sangeeta et al (2002) in crossbred cattle (0.1%), Hadush et al. 2013
(1.9%) and Sardar et al., 2015 (0.66%). There was no significant
relationship between prolapsed and parity of animals. Contrary to this,
Hadush et al. 2013 and Sardar et al., 2015 reported that parity of
lactation had significant effect on the incidence of prolapse.
Retention of placenta: The overall incidence of retention of placenta
in the present study was 5.80%. Similar to present study, Bhattacharya
and Buchoo (2008) have reported almost same incidence of retention
of placenta. Contrary to present findings, low incidence of retained
placenta have been reported by Sangeeta et al. (2002), Hadush et
al.(2013) and Sardar et al. (2015), while high incidence of retention
of placenta was reported by Tesfaye and Shamble (2013), Kumari et
al., 2015) and Khan et al., 2016). There was no significant difference
between incidences of retention of placenta with season of calving and
parity of animals.

Metritis: In the present study, overall 7.22 percent cows developed
metritis following parturition (Table 3). Similar to present findings,
previous studies (Bhattacharya and Buchoo, 2008; Hadush et al.,
2013; Khan et al., 2016) have also reported similar incidences. The
parity of lactation had significant effect on the incidence of metritis.
The cows calving during rainy season had high incidence of metritis
(9.35%) and low incidence in the cows calved during summer seasons
(5.39%). The high incidence during rainy season may be due to the
reason that there are more chances of septic condition during rainy
season particularly when the placenta is removed manually. Tomar
and Tripathi (1994) had also reported the significant effect of season
of calving, also being high during rainy season. In conclusion, the
parity affects incidence of utero-vaginal disorders significantly and do
not have significant effect on abnormal births, while season of calving
significantly affects abnormal births. The high incidences of
reproductive problems in the herd may be the reason of culling in the
animals.
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Table 1: Incidence (%) of abnormal births and sex ratio (% males) in relation to non genetic factors.

Effects Total births Abnormal births Male births Female Total normal
No. % No. Sex ratio (%0) births births
Lact-1 258 17 6.6 110 45.6 131 241
2 202 9 4.5 98 50.8 95 193
3 162 5 3.1 72 45.9 85 157
4 129 7 5.4 53 43.4 69 122
5 232 8 3.5 109 48.7 115 224
Period
1 86 6 7.0 34 42.5 46 80
2 197 5 2.5 92 47.9 100 192
3 303 10 3.3 140 47.8 153 293
4 217 18 8.3 94 47.2 105 199
5 180 7 3.9 82 47.4 91 173
Season
Winter 417 18 4.3 199 49.9 200 399
Summer 204 17 8.3 80 42.8 107 187
Rainy 214 7 3.3 96 46.4 111 207
Autumn 148 4 2.7 67 46.5 77 144
Overall 983 46 4.7 442 47.2 495 937
Table 2: ANOVA indicating the effect of non-genetic factors on abnormal births and sex ratio. (Mean Square Values).
Sources of variation Degree of freedom Abnormal calving Sex ratio
Lactations 4 0.0638 0.1228
Periods 4 0.1792** 0.0699
Seasons 3 0.1698* 0.5201*
Error 0.0491(971) 0.1919 (925)
* P<0.05, **P<0.01

Table 3: Incidence of utero-vaginal disorders (%0) in relation to non-genetic factors

Effects No of Prolapse Retention of Placenta Metritis
Observations
Overall 983 3.35(33) 5.80 (57) 7.22 (71)
Parity
1 258 3.88 (10) 6.59 (17) 7.75 (20)
2 202 2.97 (6) 5.94 (12) 11.88 (24)
3 162 3.09 (5) 4.94 (8) 6.79 (11)
4 129 3.10 (4) 3.88 (5) 5.43 (7)
5 232 3.45 (8) 6.47 (15) 3.88 (9)
Period
1 86 4.65 (4) 5.81 (5) 9.30 (8)
2 197 3.55 (7) 5.08 (10) 7.61 (15)
3 303 3.63 (11) 5.61 (17) 6.60 (20)
4 217 2.76 (6) 6.91 (15) 6.91 (15)
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5 | 180 | 2.78 (5) | 5.56 (10) | 7.22 (13)
Season
Winter 417 2.40 (10) 5.28 (22) 7.19 (30)
Summer 204 4.41 (9) 7.35 (15) 5.39 (11)
Rainy 214 4.21 (9) 6.07 (13) 9.35 (20)
Autumn 148 3.38(5) 4.73 (7) 6.76 (10)

Figures in parenthesis are the number of affected cows.
Table 4: ANOVA indicating the effect of environmental factors on various utero-vaginal disorders (Mean Square values).

Sources of variation DF Prolapse Retention of Placenta Metritis
Lactations 4 0.0084 0.0098 0.2012*
Periods 4 0.0052 0.0684 0.0008
Seasons 3 0.0598 0.0477 0.2275*
Error 971 0.0496 0.0698 0.0659
*P<0.05
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ABSTRACT
Integrated plant nutrient supply involves monitoring all the path ways of plant

nutrient supply in crops and cropping systems and calls for judicious combination
of fertilizer, bio-fertilizer and organic manures. Organic sources of plan nutrients
including growing of legumes in cropping systems, green manures, crop residues,
organic manures (FYM, compost, Vermi compost, biogas slurry, phosphor
compost, bio compost, press mud, cakes etc) and bio-fertilizers.  The available
information has shown that by addition of organic manures in addition of fertilizers
(add-on series) good crop yields were sustained over long periods as compared to
a decline in crop yields when only fertilizers were applied, especially when N alone
was applied. The data from replacement series of trials shown that in most cropping
systems specially in rice wheat, rice wheat sugarcane systems application on 50%
N through green manures, FYM or crop residues or 50% recommended dose of
Jertilizer (RDF) (NPK) to Kharif rice and 100% recommended dose of fertilizer to
Rabi crop (wheat) gave the same vield as obtained with 100% recommended dose
of fertilizer of Kharif and Rabi crops (rice/wheét). These results show that 25%
NPK applied to the cropping system can be saved. Further addition of organic
manures both in add-on and replacement series always improved chemical,
Ph..VSiCt.ll afzd biological properties of soils. As regards bio-fertilizers usefulness of
f hlwb’a{ inoculation of pulses and leguminous oilseeds (sova bean, groundnut)
alq’ng With recommended dose of fertilizer (NPK) has been proved beyond doubt.
hizobi “”‘W’ation helps not only in increasing crop yields but also increasing
oJt afier succeeding crops use of cultures of PSO’s [phosphate
a (BSB) and phosphate solubilising fungi (PSF)] can help it
S rock phosphate P move available to crops. It's
Azotobacter and Azospirillum cultures can
sue-7 Apr. to Jun. 2019
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PREVALENCE OF BIOFILM FORMING STAPHYLOCOCCUS AUREUS IN CLINICAL SPECIMEN FROM HUMAN AND
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Abstract

Staphylococcus aureus is considered as a potential cause of wide variety of infections in human and animals. Biofilm formation not only
protects the bacteria from host immune cells but also protect it from antimicrobial drugs thus facilitating the survival of bacteria for a longer
period. The aim of this study was to determine the prevalence of biofilm formation among S. aureus isolated from clinical samples of human
and animals in and around Mathura, India. In the present study, a total of 175 clinical samples from human (75) and animals (100) were
collected and processed for isolation of S. aureus. All the S. aureus isolated were further confirmed by morphological, standard biochemical
tests, and molecular tests. Biofilm formation ability of S. aureus isolates were examined by Congo red agar (CRA). A total of 175 samples
were collected from animals and human, out of them, 78 (44.57%) samples were confirmed as S. aureus on the basis of cultural,
morphological, biochemical and molecular characteristics. All the 78 isolates were tested for slime production using congo red agar method
and only 47 (23 from human and 24 from animals) were found positive for biofilm formation. From the study, it can be concluded that, there
is high prevalence of S. aureus infections in wounds / abscesses in human and animals and concurrent biofilm formation. High level of biofilm
forming Staphylococcus aureus isolates in human and animal population may play a key role in the transmission of these microorganisms.

Keywords: Biofilm formation, Congo red dye, Prevalence, Staphylococcus aureus

Introduction

Staphylococcus aureus is a leading cause of infections in human as
well as animals ™3, It may cause variety of infections ranging from
minor skin infections to chronic systemic infections and sometimes
failures of treatment Il This ability of bacterium is mainly due to the
acquisition of resistance to multiple antimicrobials, virulence and
capability to produce biofilms 71, Biofilms are the extracellular
polymeric substances, which provide the protection from host immune
defense and space for the growth of bacterial, thus facilitating the
survival of bacteria for a longer period. Infection due to biofilm
producing S. aureus is more dangerous in comparison to that of non—
biofilm producing S. aureus because bacteria within the biofilm are
also protected from the antimicrobial agents leading to failure of
treatment and repeated infections (%1,

In a resource-limited country like India, the prevalence and early
detection of biofilm forming S. aureus in clinical isolates is essential
for the prevention and management of infections in humans and
animals. Although previous studies have demonstrated the prevalence
of S. aureus @33 limited knowledge about prevalence of biofilm
forming S. aureus is available in clinical samples, especially in human
and animal’s infections. In the present study, authors aim to detect the
prevalence of biofilm forming S. aureus in clinical isolates of man and
animals in medical and veterinary practices in and around Mathura,
India.

Materials and Methods

2.1. Sample source and collection

A total of 175 samples were collected during the study, out of them 75
samples were from humans consisting of pus samples from wounds,
post-operative wounds, skin abscess, while 100 samples from animals
from different sources such as abscesses, post-operative wounds,
wounds etc. from the cattle, buffalo and dogs presented to the
Veterinary Clinical Complex (VCC), DUVASU, nearby Goushalas

colonies (golden, round, smooth, glistening, opaque) were subjected
to Gram’s staining, biochemical tests, including mannitol
fermentation, positive catalase and negative oxidase reaction [,

2.3 DNA Extraction and PCR assay:

The DNA of all isolates was extracted using the phenol chloroform
method as described previously (Sambrook and Russel, 2001).
Concentration of DNA in each extract was measured using Nanodrop
1000 (NanoDrop). PCR primers for nucA gene and conditions of PCR
have been described previously 1],

2.4. Screening of biofilm production:

The in vitro biofilm production was measured using phenotypic assays
like Congo Red Agar (CRA) method. The biofilm producing strains
were screened by qualitative methods like Congo Red Agar (CRA)
method. All the confirmed S. aureus were grown on Congo red agar
plates for 24h at 37°C and analyzed as described previously %, Black
and brown colonies were regarded as slime producer isolates, while
red and dark red colonies classified as non-biofilm producing strains.
Results and Discussion

Out of 175 clinical samples of wounds/ abscesses collected from
human (75) and animals (100), 78 (44.57%) were positive for S.
aureus. The prevalence of S. aureus in human and animal samples
separately was found 61.3% and 32% respectively. All the 78 S.
aureus isolated strains were showing cultural characteristics
producing golden yellow colour colonies on Nutrient agar medium
(Fig 1) and Mannitol salt agar (Fig 2), morphological characteristic
like coccus arranged in grapes like bunches on Gram’s staining,
mannitol fermentation, catalase and coagulase positive and further
characterized using specific primers for nucA gene (Fig 1). The
distribution of the S. aureus strains among clinical samples collected
from human and animals are shown in Table 1.

Table 1: Distribution of S. aureus among clinical samples of
human and animals

and during clinical camps in and around Mathura, India. All the pus|| S. No. | Origin | Total samples | No. of S. aureus
samples were collected with the help of sterilized swabs and

immediately transferred to Tryptose soya broth (Hi Media, India) with || 1 Human | 75 46 (61.30)

6.5% NaCl (Merck, India) for further processing. 2 Animal | 100 32 (32.00)

2.2. Isolation and identification of S. aureus 3 Total 175 78 (44.57)

All the samples were cultured on Nutrient agar media (Himedia, India)

containing 6.5% Sodium Chloride. The presumptive Staphylococcus
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Fig. 1: Golden Yellow Colonies of S. aureus
on Nutrient Agar

Fig. 2: Golden Yellow Colonies of S. aureus on
Mannitol Salt Agar
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Fig. 3: Gram Positive Cocci S. aureus on
Gram’s staining

Fig. 4: S. aureus showing Catalase Positive
Reaction
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Fig. 5: PCR amplification of Staphylococcus aureus

Screening of biofilm production

producers with red colonies. Out of 47 isolates 23 and 24 were slime
On modified CRA, slime producing strains formed strong black [producing isolates from human and animals respectively. Among
colonies, whereas non-producing strains develop complete red|these 60.2% revealed black pigmentation and 39.7% revealed red
colonies. Among all 78 S. aureus isolates, 47 (60.26%) isolates were |color on published Congo red agar.
positive in CRA, while 31 (39.74%) isolates were biofilm non-
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Fig. 6: Congo red agar plate test. Black colonies:
the slime-producing strains

Increase in the development of antimicrobial resistance in
staphylococcal infections poses a serious threat to one health. S.
aureus is a major human and animal pathogen that causes wide range
of infections and due to antibiotic resistance difficult to treat. Such
types of treatment failure are mainly associated with biofilms formed
by S. aureus. Therefore, detection of biofilm forming staphylococci
plays a crucial role in the prevention and management of infections.
Although the prevalence of S. aureus infections in and around
Mathura, India was previously reported 233 the prevalence of biofilm
forming S. aureus was not studies in the area. The presence of S.
aureus in the clinical specimen represents a potential source for the
introduction of the pathogen to human and animals and resulting risk
of zoonosis™™Y. The present study aimed to identify the prevalence of
biofilm forming S. aureus in various clinical samples of human and
animals. In this study, 175 clinical samples of pus / wound / abscesses
from human and animals were processed for isolation of S. aureus
isolates and in-vitro biofilm production by congo red agar method.
This study is a pilot study for detecting the prevalence of biofilm
producing S. aureus in animals and human. Further the use of congo
dye method is easy, cheap suitable and reproducible method for
detection of biofilm producing Staphylococci.

Conclusion

From the study, it can be concluded that, there is high prevalence of S.
aureus infections in wounds / abscesses in human and animals and
concurrent biofilm formation. High level of biofilm forming
Staphylococcus aureus isolates in human and animal population may
play a key role in the transmission of these microorganisms.
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Abstract

Beta casein in bovine milk is abundantly present and considered as one of the excellent source of nutrition and amino acids. Beta casein chain
is 209 amino acid long. If at 67" position Proline amino acid is present it will be A2 Beta casein and if histidine replaces the proline then
nomenclature will be Al Beta casein. Digestion of A1 milk results in production of a bioactive peptide known as betacasomorphine 7 (BCM7)
which may lead to development of some human diseases. In A1 milk, BCM-7 level is 4 times more than in A2 milk.Al is the most frequent
in exotic breeds of cattle. Comparatively these ill effects are not seen after the consumption of A2 milk Indian native dairy cows and buffaloes
have only A2 allele (A2 milk) and hence considered as source of safe milk i.e A2 milk. Although more research are needed to find out other
favourable results of A2 milk. It is immediate demand of time to give attention on our cattle breeding policy for conserving and promoting
valuable germ- plasm so that safe and healthy milk for public consumption can be easily available.

KEYWORDS: A2 milk, polymorphism, beta-casomorphin7, Indian native dairy cows.

Introduction

Secretions of the mammary gland of mammals after the calving results
in the production of a white liquid which is most perfect food for new
born of each one (including the humans) is called as milk. This milk
is considered as source of complete food for the infant because of
presence of carbohydrate (lactose), fat (fat soluble vitamins), proteins
(proteins lipids and amino acids) and minerals in addition to water.
Several micro-nutrients, enzymes, hormones, growth factors,
immunoglobulins, and many bioactive peptides which are present in
the milk are needed for growth and development of calf as well as for
humans. The lipids in milk are emulsified and proteins are in colloidal
dispersions as micelles. Milk composition varies with stage of
lactation, nutrition, breed, age, health status of the udder and energy
balance of the milking animal. Colostrums also differ considerably
from milk to milk and the proteins are higher in colostrums than in the
later lactational milk- This review is focused on discussing the
importance of Indian breeds of cows, and buffaloes which are
confirmed as A2 milk producers and at the same time rethinking of
Cross Breeding Strategies for Indian cattle breeds.

Beta- casein polymorphism and nomenclature of Al and A2 milk:
In general Bovine milk has 85% water, 4.6% lactose (milk sugar),
3.7% triacylglycerols (milk fat), 2.8% caseins (milk protein), 0.54%
minerals and 3.36% miscellaneous substances. Bovine milk protein is
composed approximately of 80% casein and 20% whey. But some
researchers have also opinion that whey proteins constitute about14%
12 Beta casein is abundantly present and considered as one of the
excellent source of nutrition and amino acids. The casein micelles are
seen and observed as colloidal complexes of protein and salts,
especially calcium® This casein is of four types named as: alpha
S1(CSN1S1, 39-46% of total caseins), alpha s2(CSN1S2, 8-11%),
beta (CSN2, 25-35%), and kappa (CSN3, 8-15%) [“-There is also
gamma-casein, which is a product of degradation of beta-
caseinl®.Production of Caseins are governed by polygene. The genes
encoding 4 caseins are found on bovine chromosome 6 [, Beta-casein
constitutes about 30% of the total protein content in milk. Due to
polymorphism there are several variants of beta casein named as: Al,
A2,A3,B,C,D, E, F, H1, H2, |, G. Out of these, common variants of
beta —casein in dairy cattle breeds are Al, A2, B, A3 and C but
amongst these, A1 and A2 variants are most common types of 3-casein
which are found in the milk of dairy cattle [, Beta casein chain is
209 amino acid long. Position number 67" of amino acid is deciding
w.r.t. nomenclature of Al or A2 Beta casein. If at 67™ position amino
acid Proline comes then it will be A2 Beta casein and if histidine
replaces the proline at 67" position then nomenclature will be A1 Beta
casein. A2 milk is that milk which contains only A2 type of beta-
casein protein while A1 milk contains only Al beta casein protein or
A1AZ2 type. Al casein protein type is generally found in milk which is
produced from exotic breeds and crossbred cattle. Production of A2
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casein protein milk is exclusively done by indigenous cows and
buffaloes of India (Asia as a whole).

Genetics behind genotypic and phenotypic consideration of Al
and A2 milk:

The Al or A2 milk status of a dairy cow is determined by genetic
makeup on the sixth chromosome. At this locus, because of co-
dominant nature of alleles (Al and A2 beta casein alleles ) there would
be three possible genotypes, i.e. A1Al (homozygous) , A1A2
(heterozygous) and A2A2 (homozygous). If homozygous combination
occurs in parental generation then only one type of gametes are
produced for each homozygous genotype i.e. either bearing Al ( if
homozygous is A1AL) or bearing A2 (if homozygous is A2A2). In
case of each homozygous condition their progeny will be having 100%
probability for receiving either Al or A2 gametes produced from
respective homozygous parents. In case of ALA2 (heterozygous)
individual, provided segregation is normal, there will be production of
equal number of Al and A2 gametes and their progeny will receive
either Al or A2 gametes with only 50% probability.

Distribution of Milk protein variants in different breeds of Cattle
Researches envisaged to investigate variants of milk protein on exotic
cows (Taurine type), indigenous cows (Zebu type) and buffaloes have
revealed that Al allele ((A1 milk) is more frequent in exotic breeds of
dairy cattle while Indian native dairy cows and buffaloes have only
A2 allelel®. There are some Indian milk breeds of cows and buffaloes
who are homozygous for gene (Red Sindhi, Tharparkar, Sahiwal,
Rathi Gir) while some Indian breeds are around 94 per cent pure for
A2 allele 1, The percentage of purity w.r.t. purity for A2 allele
decreases for foreign breeds (Jersey and HF) and it is around 60 per
cent. Varient A1 B-casein is not found in the milk of pure African and
Asian Cattlel®.So, our indigenous cows and buffaloes produce A2
milk.

Why A2 milk is considered as safe milk?

Digestion of A1l milk results in production of a bioactive peptide
known as betacasomorphine 7 (BCM7) which may lead to
development of some human diseases. BCM-7 may get absorb in the
infants GIT as compared to adults. In A1 milk, BCM-7 level is 4 times
more than in A2 milk. On the basis of some studies which had been
carried out in the late of 20™ century, it had been suggested that
consumption of A1 milk increases the risk factor for type 1 (insulin-
dependent) diabetes mellitus ¥, ischaemic heart disease in humans
[7], sudden infant death syndrome (SIDS) 21 Some other problems
like as autism and schizophrenia also seems to be associated with Al
milk consumption ( higher level of BCM-7). Comparatively these ill
effects are Epidemiological evidence from New Zealand suggests that
A2 milk is better for human health than A1 milk 31, As compared to
the possible effects of A1 milk these ill effects are not seen after the
consumption of A2 milk and hence can be considered as the safer and
healthier milk.
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Conclusion

Now a day due to more awareness people are more concerned with
their diet and health status. Till date, results published and finding of
epidemiological studies have clear indication that our indigenous
dairy cattle breeds in addition to the buffalos are valuable source of
producing A2 milk. Keeping the public health in mind we should see
it as an opportunity to provide safe and healthy milk by our valuable
dairy germ plasm. It will not only save public money but will also
contribute to make healthy nation following the lines that prevention
is better than treatment.At the same time the animal genetics breeders
and policy makers should pay attention that - if the composition and
source of bovine milk is going to decide the health status of its
consumers then certainly we will have to pay immediate attention for
breeding and promotion of Indian breeds of cows, and buffaloes which
are confirmed as A2 milk producers and at the same time there is time
for rethinking of cross breeding strategies for Indian cattle breeds.
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Abstract
The skin is the largest body organ that serves as protective barrier, an endocrine, sensory and thermoregulatory organ. We investigated the
increased heat loads on adaptation mechanism in Murrah buffalo dermal fibroblast. Dermal fibroblasts are the most regular cell constituent
of dermis in buffalo’ skin that is crucial for homeostasis. Dermal fibroblasts (DF) from ear pinna of Murrah buffaloes heifers (n=10) were
collected and cultured in Dulbecco’s Modified Eagle Medium (DME/F-12) supplemented with 10% bovine calf serum (Hyclone, Logan, UT,
USA), 1% Gentamicin solution (Sigma Chemical Co., St. Louis, Missouri, USA) at 37°C in a humidified atmosphere at 5% CO,. After fifth
passage, dermal fibroblasts was subjected to thermal stress, at 25°C, 40°C, 44°C for 3h to measure Nitric oxide (NO). The results of the study
showed that overall NO production was found to be significantly different (P<0.0001) on exposure to different temperature. At 25°C, NO
production did not differ significantly (P<0.05) as compared to normal temperature (37°C) in Murrah buffaloes. Due to heat stress effect, NO
production increased in dermal fibroblasts cell lysate of Murrah buffaloes in comparison to control. At 40°C, NO production increased
significantly (P<0.05). At 44°C, NO production was significantly higher (P<0.05) in Murrah buffaloes. In summary, dermal fibroblast
resistance to heat shock differed at different temperature. Present studies revealed that an important mechanism by which cells adapt to heat
stress involves modifications in endogenous NO synthesis. Nitric oxide plays a critical role in the regulation of cellular phenotypes. This
specific NO signaling pathway may also operate in conjunction with gene expression. Thus, NO is a novel regulator of heat stress. Nitric

oxide plays a significant role in animal survival with in sub lethal temperature.
Keywords: Dermal fibroblast, Heat stress, Murrah buffalo, Nitric oxide, Skin

Introduction

Heat stress causes significant financial burden to animal production
system [1. The increase in body temperature caused by heat stress has
direct, adverse consequences on cellular function which directly and
indirectly affect production of farm animals . The thermal balance is
affected by environmental factors (ambient temperature, relative
humidity, solar radiation, air movement, and precipitation), animal
factors (rate of metabolism, moisture loss) and thermoregulatory
mechanisms of the animals Bl High environmental temperature
challenges the homeostasis and stimulates excessive production of
free radicals ™ and excess of these free radicals causes cellular
damage.

The skin being largest organ of body lead to protects the internal body
structures from a hostile external environment from varied nature
(pollution, temperature, humidity and radiation). Skin also help in
maintaining water and heat loss from the body 1. Skin is composed of
three layers: epidermis, dermis and hypodermis. Fibroblasts are the
most regular cell constituent of dermis in animals’ skin (8, which
represent a heterogeneous population of cells defined according to
their location within the dermis. Two subpopulations of fibroblasts
exist in distinct dermal layers: the papillary and reticular dermis [, A
third group is associated with hair follicles. If animals are adapted to
a set of environmental conditions, they will have skin morphological
features that will allow them to survive under a given environmental
condition 8. Nitric oxide (NO) is a unique biological messenger
molecule that is synthesized from L-arginine by nitric oxide synthase
(NOS) enzyme [°1. NOS is a remarkably complex enzyme, which acts
on molecular oxygen and arginine in neurons, endothelial cells,
platelets, neutrophils and other cells to produce NO. Quantitative
determination of total nitrite acts as an indicator of NOS activity in
biological samples. NO is a unique second messenger molecule that
readily diffuses through cell membranes to exert a variety of biological
actions in mammalian cells. NO is produced and released by major
cell types in skin such as fibroblasts, keratinocytes, melanocytes and
endothelial cells % ¥ and plays a significant role in the response to
infection and injury in skin 2,

An important understanding on physiological role of skin will help in
modulating heat tolerance and improve functions under different heat
load conditions. Although dermal fibroblast cells constitute a major
portion of skin, the information on fibroblasts and its response to heat
stress is meager in Murrah buffalo. In light of the changing climate,
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an understanding of the physiological changes would allow for
predictions of heat stress adaptation in Murrah buffalo. Therefore,
present studies were conducted to know the effect of thermal stress on
skin of Murrah buffalo.

Materials and Methods

Experimental animals

Murrah buffalo heifers (N=10) ranging from 1-2 year age group were
selected from the herd of National Dairy Research Institute (NDRI),
Karnal for various sets of experiments. All these animals were
maintained under general management practices followed for heifers
at the institute. At the time of the actual experiment, all the animals
were clinically healthy and free from any physical or anatomical
abnormalities.

Ethical permission

The experiment was approved by the Institutional Animal Ethics
Committee (IAEC) constituted as per the article number 13 of the
CPCSEA-rules, laid down by Government of India.

Isolation and Culture of Murrah buffalo dermal fibroblast

Skin biopsies were taken from the ear pinna of the healthy heifers,
aseptically. The margin of the ear pinna was shaved using a razor and
wiped with sterile tissue papers. Skin tissue was pinched off from the
ear pinna of the animals and the wound was dressed after the
application of antiseptics. Norms regarding the ethical treatment of
animals during the whole operation were strictly followed. The tissue
was held in sterile DPBS and transported to the laboratory for further
processing. The tissues were then washed thoroughly, with Ca** and
Mg**free DPBS. The tissue was transferred into a cell culture dish
containing 2ml DMEM/F-12 supplemented with 10% FBS, 1%
Gentamicin solution and 2.5ug/ml Amphotericin B. Skin along with
the hair follicles was removed on both surfaces. The remaining tissue
was minced into small pieces (about 1 mm in size) using a sterile
surgical blade. The tissues were washed again in culture medium
(DMEM containing 10% FBS), 5 times and seeded into 60 mm tissue
culture dishes without addition of any medium (the small amount of
medium sticking to the tissue was sufficient to nourish them till their
attachment). The dishes were incubated for 4-8 hours in a CO;
incubator and observed at different intervals so as not to allow them
to dry out completely. Upon attachment of tissues, culture medium
was added to the dishes and incubated in a 5% CO, incubator at 37°C.
Tissue explants were regularly observed for proliferation of
fibroblasts and were removed aseptically when a sufficient number of
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cells had proliferated and formed a monolayer on the cell culture
dishes. The monolayer was treated as primary cell culture of
respective cells. After reaching 70-80% confluence, the fibroblast
cells were sub-cultured by partial trypsinization. The cells were
subjected to 5 continuous passages for selection of homogeneous
population of dermal fibroblast. The dermal fibroblast was routinely
evaluated for sterility by growing them in antibiotic free media. The
cells were also tested for incidence of mycoplasma contamination
using Myco Alert Mycoplasma detection kit (Lonza, USA).

Heat stress to dermal fibroblast

In the present study, the dermal fibroblasts were divided into the
following four groups. Group 1 (Control): carried out at 37°C. The
dermal fibroblasts of the experimental groups were exposed to a
temperature of 25°C (Group 2), 40°C (Group 3) and 44°C (Group 4)
for 3 h.

Nitric oxide (NO) determination

Nitric oxide (NO) was determined in dermal fibroblast culture media
of Murrah buffalo by “Nitrate/Nitrite Colorimetric Assay kit”
(Catalog No. 780001) from Cayman Chemical Company, 1180 East
Ellsworth Road Ann Arbour, MI 48108, USA.

Materials provided: Assay Buffer, Nitrate Reductase Enzyme, Nitrate
Reductase Cofactors, Nitrate Standard, Griess Reagents R1 and R2.
Reagent Preparation:

Assay Buffer: The total content of the assay buffer vial was diluted to
100 ml with Milli-Q water.

Nitrate Reductase Enzyme Preparation: The vial was reconstituted
with 1.2 ml assay buffer.

Nitrate Reductase Cofactors Preparation: The vial was reconstituted
with 1.2 ml assay buffer.

Nitrate Standard: The vial was reconstituted with 1.0 ml assay buffer.
Again 0.1 ml of reconstituted Nitrate Standard +0.9 ml of assay buffer
yielded 200uM concentration that is used to prepare 0, 5, 10, 15, 20,
25, 30 and 35 uM concentration.

Assay Protocol: (1) 200 pl of assay buffer was added to the blank
wells. Any other reagent was not added to blank wells. (2) 80 pl of
sample and standards were added to the ample and standard wells. (3)
10 pl of the enzyme cofactor mixture was added to each standard and
sample well. (4) 10 pl of the nitrate reductase enzyme mixture was
added to each standard and sample well. (5) Plate was covered with
adhesive strip and incubated at room temperature for one hour. (6) 50
pl each of Griess reagents R1 and R2 was added to each standard and
sample well. (7) Optical density was taken after 10 minutes, using
TECAN infinite PRO200 ELISA reader (Tecan Asia Pte Ltd.
Singapore) at 540 nm.

Calculation: The duplicate readings were averaged for each standard
and samples. The average blank optical density was subtracted. The
average absorbance of standards as a function of final nitric oxide
concentration (M) was plotted and concentration of the samples were
calculated using linear regression equation of standard curve.
Precision: Inter-assay and intra-assay coefficient of variation was
3.4% and 2.7% respectively.

Assay Range: 2.5-200 uM

Statistical analysis

The data analysis was done using SAS software, Version (9.1) of the
SAS System for Window, Copyright® (2011) SAS Institute Inc., Cary,
NC, USA. Data from different experiments are presented as mean+SE.
The pair-wise comparison of means was carried out using
Tukey's multiple comparison tests. The difference at P<0.05 was
considered to be statistically significant.

Results and Discussion

Nitric oxide production is an indicator of cellular stress. The results
on nitric oxide (NO) have been presented in table 1.0; change in NO
at different temperatures has been shown in figure 1.0.

At normal temperature (37°C) for optimal cell growth, total NO
production observed was 9.59+0.24uM. Exposure at 25°C resulted in
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to a decrease in NO production but the level increased at 40 and 44°C
(table 1.0). Decrease in NO production at 25°C was observed to be
8.07+0.20 which is 15.88 % less than normal value at 37°C (figure
1.0). The NO production increased by 12.2+0.59 which is 27.36 %
more at 40°C, whereas value increased further to 14.18+0.46 which is
47.85 % more at 44°C exposure temperature as compared to normal
value at 37°C (figure 1.0).

Table 1.0 Effect of heat stress on NO production (UM) in dermal
fibroblasts of Murrah Buffalo (N=10; Mean+SE)

Group 'I;emperature NO production (uM)
Group 1 §>7C) 9.59+0.242

Group 2 25 8.07+0.20?

Group 3 40 12.22+0.589°

Group 4 44 14.18+0.46°¢

Mean + SE with different superscript in small letter in the column
differ significantly (P<0.05)

The overall NO production was found to be significantly different
(P<0.0001) on exposure to different temperature. At 25°C, NO
production did not differ significantly (P<0.05) as compared to normal
temperature (37°C) in Murrah buffaloes. Due to heat stress effect, NO
production increased in dermal fibroblasts cell lysate of Murrah
buffaloes in comparison to control. At 40°C, NO production increased
significantly (P<0.05). At 44°C, NO production was significantly
higher (P<0.05) in Murrah buffaloes.

The present studies on dermal fibroblasts of Murrah buffaloes
indicated that NO production decreased at 25°C, whereas increased at
40 and 44°C as compared to control temperature (37°C). The increase
in stress markers and the deviation from normal cellular functions
reflects increased level of stress. The increased levels of the NO are
associated with the susceptibility of dermal fibroblasts to different
environmental stress. The higher level of NO in Murrah buffaloes
confers their susceptibility to hot dry environment.

Figure 1.0 Effect of heat stress on percentage (%) change in NO
production (uM) in dermal fibroblasts of Murrah Buffalo
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Heat Stress

The primary source of ROS is molecular oxygen (O) and in aerobic
cells during electron transport, about 10% of reducing equivalents
from NADH leaks to produce superoxide (O, ) and hydrogen
peroxide (H20,). RNS (NO) also fuel ROS generation through a
similar interaction with cytochrome ¢ oxidase to give rise to O, /H,0,
or react with O, to generate peroxynitrite (ONOO ). ROS attacks
DNA to form hydroperoxides and peroxides % 4. Mitochondrial
nitric oxide synthase produces NO, the primary RNS that reacts with
O, to give peroxynitrite. In normal cellular metabolism, low to
moderate ROS/RNS are generated as part of the signaling pathways,
and in innate and adaptive immune response against danger signals
[ The production of NO is associated with the inflammatory
process. It was significantly affected by heat stress, suggesting that the
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up regulation of iNOS in this study might be associated with NO
production after cyclic heat stress [26l,

NO is also involved in skin cell growth and differentiation. The half-
life of NO is 3-5 sec in biological tissues and it acts only locally 1. It
is degraded to stable end products nitrate and nitrite by reacting with
oxygen and water 128, It has the capacity to modulate the activity of
proteins through reversible reactions with available functional groups,
notably ferrous and thiols. Thus, enzymes such as guanylylcyclase,
cyclooxygenase and cytochrome P450 become target for nitric oxide.
NO mediates a variety of essential physiological functions viz.
vasodilation, mediation of immune defense, neurotransmission,
cytoxicity and inflammation 1%, Pathophysiological functions include
interaction with mitochondrial systems to regulate cell respiration or
cell death 2%, A co regulated function between iNOS and HSP70, both
in normal and in oxidative stress conditions have been demonstrated
[21.221 N O displays anti-inflammatory and antimicrobial properties and
plays a significant role in wound healing 123 24 25261 and infection [#71,
The biphasic action of NO and its metabolites on cell proliferation of
keratinocyte has been studied. Some co-workers also reported that NO
increases intracellular cGMP level, and cGMP signaling pathway is
involved in collagen expression in response to NO [ 29 Buffalo
lymphocytes are responsive to nitric oxide compounds and produce
significant amounts of nitric oxide to modify lymphocyte mitogenesis
[0 Buffalo lymphocytes produce NO, which was significantly
enhanced in response to mitogen stimulation during gestation and
peripartum period B, Though the production was more during 2" and
3 trimester or on day of parturition, the difference was not significant
owing to significant variations between lymphocyte activities in
different buffaloes (21, High THI or milk production level of buffaloes
does not significantly affect nitrite production by PBMCs in vitro,
though PBMCs of high producing buffaloes and those in hot season
showed higher nitrite in their culture supernatants 33, The Murrah
buffalo calves lymphocytes also have an active nitric oxide synthase
(NOS) system [34,

NO plays a key role in orchestrating the skin’s response to external
stimuli such as heat, ultra violet (UV) light, response to infection, and
wound healing, as well as possibly underlying certain pathological
conditions (331, The human skin represents a tissue with demonstrated
roles for NO generation by constitutively expressed NOS in whole-
body thermoregulatory reflexes and in local control of skin vessels (561,
Only inflammatory processes, such as skin burns or wounds, increase
iNOS levels to those of nNOS and eNOS F71. In addition, 24 h or
longer are required for sufficient expression of INOS to generate
increases in NO levels 8, These observations argue against a role for
iNOS in cutaneous active vasodilatation.

Present research indicated that an important mechanism by which cells
adapt to heat stress involves modifications in endogenous nitric oxide
(NO) synthesis. The effect of oxygen on the NO pathway involving
cyclic guanosine monophosphate (cGMP)-dependent  signaling
appears to play a critical role in the regulation of cellular phenotypes.
This specific NO signalling pathway may also operate in conjunction
with gene expression. Thus, NO is emerging as a novel regulator of
hat stress in Murrah buffalo.

Acknowledgments

The authors express sincere thanks to the Director, NDRI, Karnal for
providing necesary facilities for research. The financial assistance for
the research work was provided from National Initiative on Climate
Resilient Agriculture (NICRA) project of Indian Council of
Agricultural Research (ICAR), New Delhi.

References

Hansen, P.J. Effects of heat stress on mammalian reproduction.
Philos. Trans. R. Soc. Lond. B: Biol. Sci., 2009; 364(1534): 3341—
3350.

Gaughan, J.B., Lacetera, N., Valtorta, S.E., Khalifa, H.H., Hahn,
L. and Mader, T. Response of domestic animals to climate

www.ycjournal.net NAAS Rating- 5.20

UGC Approved journal

challenges. In: Biometeorology of adaptation to climate variability
and change (Edn. K.L. Ebi, I. Burton and G.R. McGregor), Springer
Science, Heidelberg, Germany, 2009; 131-170.

Collier, R.J., Collier, J.L., Rhoads, R.P. and Baumgard, L.H.
Genes involved in the bovine heat stress response. J. Dairy Sci., 2008;
91: 445-454,

Bernabucci, U., Ronchi, B., Lacetera, N. and Nardone, A. Markers
of oxidative status in plasma and erythrocytes of transition dairy cows
during hot season. J. Dairy Sci., 2002; 95: 2173-2179.
Kierszenbaum, A.L. Histology and cell biology, an introduction to
Pathology. (3rd edn.), Moshy Publishers, St. Louis, MO, USA,
Chapter 4: Connective tissue. 2002; 95.

Fanny, D. The sculpturing role of fibroblast-like cells
morphogenesis. Perspect. Biol. Med., 2004; 47: 339-356.
Cormack, D.H. The integumentary system. In: Ham’s Histology,
9"Edn., Philadelphia: J.B. Lippincott Company, 1987; 450-474.
Dowling, D.F. The thickness of cattle skin. Aust J Agric Res., 1955;
6: 776-785.

Marletta, M.A., Hurshman, A.R. and Rusche, K.M. Catalysis by
nitric oxide synthase. Curr.Opin. Chem. Biol., 1998; 2: 656-63.
Wang, J.S.K., Suklerd, S. and Pongthaisong, P. Skin morphology
of Thai native cattle. Khon Kaen Agri. J., 2012; 2: 392-394.
Jackson, M., Frame, F., Weller, R. and McKenzie, R.C. Expression
of nitric oxide synthase Il (eNOS) mRNA by human skin cells:
melanocytes but not keratinocytes express eNOS mRNA. Arch.
Dermatol. Res., 1998; 290: 350-352.

Akerstrom, S., Mousavi-Jazi, M., Klingstrom, J., Leijon, M.,
Lundkvist, A. and Mirazimi, A. Nitric oxide inhibits the replication
cycle of severe acute respiratory syndrome corona virus. J. Virol.,
2005; 79: 1966-19609.

Ribarov, S.R. and Benov, L.C. Relationship between the Hemolytic
Action of Heavy-Metals and Lipid-Peroxidation. Biochim. Biophys.
Acta., 1981; 640(3): 721-726.

Kastan, M.B. and Bartek, J. Cell-cycle checkpoints and cancer.
Nature, 2004; 432(7015): 316-323.

Martins Chaves, M., Rocha-Vieira, E., Pereira dos Reis, A., de
Lima e Silva, R., Gerzstein, N.C. and Nogueira-Machado, J.A.
Increase of reactive oxygen (ROS) and nitrogen (RNS) species
generated by phagocyting granulocytes related to age. Mech. Ageing
Dev., 2000; 119: 1-8.

Hagiwara, S., lwasaka, H., Shingu, C., Matsumoto, S., Uchida, T.,
Nishida, T., Mizunaga, S., Saikawa, T. and Noguchi, T. Danaparoid
sodium attenuates the effects of heat stress. J. Surg. Res., 2011; 171:
762-768.

Weller R. Nitric oxide, skin growth and differentiation: more
guestions than answers? Clin. Exp. Dermatol., 1999; 24: 388-391.
Moncada, S., Palmar, R.M.J. and Higgs, E.A. Nitric oxide:
physiology, pathophysiology, and pharmacology. Br. J. Pharmacol.,
1991; 147: S193-S201.

Geller, D.A. and Billiar, T.R. Molecular biology of nitric oxide
synthases. Cancer Metastasis Rev., 1998; 17: 7-23.

Pacher, P., Beckman, J.S. and Liaudet, L. Nitric Oxide and
Peroxynitrite in Health and Disease. Physiol. Rev., 2007; 87: 315-
424,

Malyshev, 1.Y., Bayda, L.A., Trifonov, A.l., Larionov, N.P.,
Kubrina, L.D., Mikoyan, V.D., Vanin, A.F. and Manukhina, E.B.
Cross-talk between nitric oxide and HSP70 in the antihypotensive
effect of adaptation to heat. Physiol. Res., 2000; 49: 99-105.
Calabrese, V., Copani, A., Testa, D., Lavagna, A., Spadaio, F.,
Tendi, E., Nicoletti, V.G. and Giuffrida Stella, A.M. Nitric oxide
synthase induction in astroglial cell culture: Effect on heat shock
protein 70 synthesis and oxidant/antioxidant balance. J. Neurosci.
Res., 2000; 60: 613-622.

in

Impact factor-1.137 152


http://www.ycjournal.net/

VOL. VIII, SPECIAL ISSUE, NATIONAL SEMINAR ON RTTEPSR NDUAT AYODHYA-2019

MULTILOGIC IN SCIENCE ISSN 2277-7601

An International Refereed, Peer Reviewed & Indexed Quarterly Journal in Science, Agriculture & Engineering

Miller, C.C., Miller, M.K., Ghaffari, A. and Kunimoto, B.
Treatment of chronic nonhealing leg ulceration with gaseous nitric
oxide: a case study. J. Cutan. Med. Surg., 2004; 8: 233-238.
Ghaffari, A, Jalili, R., Ghaffari, M., Miller, C. and Ghahary, A.
Efficacy of gaseous nitric oxide in the treatment of skin and soft tissue
infections. Wound Repair Regen., 2007; 15: 368-77.

Zhu, H., Wei, X., Bian, K. and Murad, F. Effects of nitric oxide on
skin burn wound healing. J. Burn. Care Res., 2008; 29: 804-14.

Soll, R.F. Inhaled nitric oxide in the neonate. J. Perinatol., 2009; 29
(Suppl 2): S63-S67.

Ghaffari, A., Miller, C.C., McMullin, B. and Ghahary, A. Potential
application of gaseous nitric oxide as a topical antimicrobial agent.
Nitric Oxide, 2006; 14: 21-29.

Hsu, Y.C., Hsiao, M., Chen, Y.W. and Lee, W.R. Exogenous nitric
oxide stimulated collagen type | expression and TGF-b1 production in
keloid fibroblasts by a cGMP-dependent manner. Nitric Oxide, 2007,
16: 258-265.

Miersch, S., Espey, M.G., Chaube, R., Akarca, A., Tweten, R.,
Ananvoranich, S. and Mutus, B. Plasma membrane cholesterol
content affects nitric oxide diffusion dynamics and signaling. J. Biol.
Chem., 2008; 283: 18513-18521.

Singh, A.K., Pandita, S., Chandra, G., Maurya, P.K. and
Chaudhari, B.K. Effect of age on nitric oxide level in Murrah buffalo
(Bubalus bubalis) neonates. Indian Journal of Dairy Science, 20144;
67 (5): 437-440.

Singh, A.K., Pandita, S., Upadhyay, R.C. and Chandra, G. Effect
of pre-partum supplementation of vitamin E to Murrah buffaloes on

www.ycjournal.net NAAS Rating- 5.20

UGC Approved journal

lymphocyte function of calves. Buffalo Bulletin, 2014b; 33 (2): 233—
243.

Houzha, R., Sujata, P. and Manju, A. Production of nitric oxide by
murrah buffalo lymphocytes during gestation. Res. Vet., 2010; 21(1):
895-899.

Vijay Kumar, Houzha, R., Krishna Mohan and Parveen Kumar.
Effect of heat shock on nitrite production (in vitro) from peripheral
blood mononuclear cells of lactating Murrah buffaloes
(Bubalusbubalis). Revista Veterinaria (Argentina) 2010; 21(Suppl.1):
280-283. http://www.vet.unne.edu.ar/revista/21-suple-1/6%20
bufalos.pdf

Singh, A.K. Studies on immune functions and metabolic status of
growing buffalo calves in response to colostral immunoglobulins.
M.V.Sc. Thesis submitted to NDRI Deemed University, Karnal
(Haryana), India, 2010.

Cals-Grierson, M.M. and Ormerod, A.D. Nitric oxide function in
the skin. Nitric Oxide, 2004; 10: 179-193.

Kellogg, D.L. Jr. In vivo mechanisms of cutaneous vasodilation and
vasoconstriction in humans. J. Appl. Physiol., 2006; 100: 1709-1718.
Levin, N.W., Morris, A.T., Lavarias, V.A., Wang, Y., Glabman,
M.B., Leung, J.P., Yusurf, S.A., LeVoci, A.L., Polaschegg, H.D.
and Kaufman, A.M. Effects of body core temperature reduction on
haemodynamic stability and haemodialysis efficacy at constant
ultrafiltration. Nephrol. Dial. Transplant., 1996; 11: 31-34.

Seo, S.J., Choi, H.G., Chung, H.J. and Hong, C.K. Time course of
expression of MRNA of inducible nitric oxide synthase and generation
of nitric oxide by international B in keratinocyte cell lines. Br. J.
Dermatol., 2002; 147: 655-662.

Impact factor-1.137 153


http://www.ycjournal.net/

VOL. VIII, SPECIAL ISSUE, NATIONAL SEMINAR ON RTTEPSR NDUAT AYODHYA

MULTILOGIC IN SCIENCE ISSN 2277-7601

An International Refereed, Peer Reviewed & Indexed Quarterly Journal in Science, Agriculture & Engineering
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Abstract

Staphylococcus aureus is considered as a potential cause of wide variety of infections in human and animals. Biofilm formation not only
protects the bacteria from host immune cells but also protect it from antimicrobial drugs thus facilitating the survival of bacteria for a longer
period. The aim of this study was to determine the prevalence of biofilm formation among S. aureus isolated from clinical samples of human
and animals in and around Mathura, India. In the present study, a total of 175 clinical samples from human (75) and animals (100) were
collected and processed for isolation of S. aureus. All the S. aureus isolated were further confirmed by morphological, standard biochemical
tests, and molecular tests. Biofilm formation ability of S. aureus isolates were examined by Congo red agar (CRA). A total of 175 samples
were collected from animals and human, out of them, 78 (44.57%) samples were confirmed as S. aureus on the basis of cultural,
morphological, biochemical and molecular characteristics. All the 78 isolates were tested for slime production using congo red agar method
and only 47 (23 from human and 24 from animals) were found positive for biofilm formation. From the study, it can be concluded that, there
is high prevalence of S. aureus infections in wounds / abscesses in human and animals and concurrent biofilm formation. High level of biofilm
forming Staphylococcus aureus isolates in human and animal population may play a key role in the transmission of these microorganisms.

Keywords: Biofilm formation, Congo red dye,

Introduction
Staphylococcus aureus is a leading cause of infections in human as
well as animals ['3). It may cause variety of infections ranging from
minor skin infections to chronic systemic infections and sometimes
failures of treatment [*). This ability of bacterium is mainly due to the
acquisition of resistance to multiple antimicrobials, virulence and
capability to produce biofilms 7). Biofilms are the extracellular
polymeric substances, which provide the protection from host immune
defense and space for the growth of bacterial, thus facilitating the
survival of bacteria for a longer period. Infection due to biofilm
producing S. aureus is more dangerous in comparison to that of non—
biofilm producing S. aureus because bacteria within the biofilm are
also protected from the antimicrobial agents leading to failure of
treatment and repeated infections®).

In a resource-limited country like India, the prevalence and early
detection of biofilm forming S. aureus in clinical isolates is essential
for the prevention and management of infections in humans and
animals. Although previous studies have demonstrated the prevalence
of S. aureus **9), limited knowledge about prevalence of biofilm
forming S. aureus is available in clinical samples, especially in human
and animal’s infections. In the present study, authors aim to detect the
prevalence of biofilm forming S. aureus in clinical isolates of man and

animals in medical and veterinary practices in and around Mathura,
India.

Materials and Methods

2.1. Sample source and collection

A total of 175 samples were collected during the study, out of them 75
samples were from humans consisting of pus samples from wounds,
post-operative wounds, skin abscess, while 100 samples from animals
from different sources such as abscesses, post-operative wounds,
wounds etc. from the cattle, buffalo and dogs presented to the
Veterinary Clinical Complex (VCC), DUVASU, nearby Goushalas

Prevalence, Staphylococcus aureus

colonies (golden, round, smooth, glistening, opaque) were subjected
to Gram’s staining, biochemical tests, including mannitol
fermentation, positive catalase and negative oxidase reaction el

2.3 DNA Extraction and PCR assay:

The DNA of all isolates was extracted using the phenol chloroform
method as described previously (Sambrook and Russel, 2001).
Concentration of DNA in each extract was measured using Nanodrop
1000 (NanoDrop). PCR primers for nucA gene and conditions of PCR
have been described previously (%),

2.4. Screening of biofilm production:

The in vitro biofilm production was measured using phenotypic assays
like Congo Red Agar (CRA) method. The biofilm producing strains
were screened by qualitative methods like Congo Red Agar (CRA)
method. All the confirmed S. aureus were grown on Congo red agar
plates for 24h at 37°C and analyzed as described previously (1, Black
and brown colonies were regarded as slime producer isolates, while
red and dark red colonies classified as non-biofilm producing strains.
Results and Discussion

Out of 175 clinical samples of wounds/ abscesses collected from
human (75) and animals (100), 78 (44.57%) were positive for S.
aureus. The prevalence of S. aureus in human and animal samples
separately was found 61.3% and 32% respectively. All the 78 S.
aureus isolated strains were showing cultural characteristics
producing golden yellow colour colonies on Nutrient agar medium
(Fig 1) and Mannitol salt agar (Fig 2), morphological characteristic
like coccus arranged in grapes like bunches on Gram’s staining,
mannitol fermentation, catalase and coagulase positive and further
characterized using specific primers for nucA gene (Fig 1). The
distribution of the S. aureus strains among clinical samples collected
from human and animals are shown in Table 1.

Table 1: Distribution of S. aureus among clinical samples of
human and animals

and during clinical camps in and around Mathura, India. All the pus|| S.No. | Origin | Total samples | No. of S. aureus
samples were collected with the help of sterilized swabs and

immediately transferred to Tryptose soya broth (Hi Media, India) with || 1 Human | 75 46 (61.30)

6.5% NaCl (Merck, India) for further processing. Animal | 100 32 (32.00)

2.2. Isolation and identification of S. aureus 3 Total 175 78 (44.57)

All the samples were cultured on Nutrient agar media (Himedia, India)

containing 6.5% Sodium Chloride. The presumptive Staphylococcus
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Fig. 6: Congo red agar plate test. Black colonies:
the slime-producing strains

Increase in the development of antimicrobial resistance in
staphylococcal infections poses a serious threat to one health. S.
aureus is a major human and animal pathogen that causes wide range
of infections and due to antibiotic resistance difficult to treat. Such
types of treatment failure are mainly associated with biofilms formed
by S. aureus. Therefore, detection of biofilm forming staphylococci
plays a crucial role in the prevention and management of infections.
Although the prevalence of S. aureus infections in and around
Mathura, India was previously reported [>**! the prevalence of biofilm
forming S. aureus was not studies in the area. The presence of S.
aureus in the clinical specimen represents a potential source for the
introduction of the pathogen to human and animals and resulting risk
of zoonosis!''l. The present study aimed to identify the prevalence of
biofilm forming S. aureus in various clinical samples of human and
animals. In this study, 175 clinical samples of pus / wound / abscesses
from human and animals were processed for isolation of S. aureus
isolates and in-vitro biofilm production by congo red agar method.
This study is a pilot study for detecting the prevalence of biofilm
producing S. aureus in animals and human. Further the use of congo
dye method is easy, cheap suitable and reproducible method for
detection of biofilm producing Staphylococci.

Conclusion

From the study, it can be concluded that, there is high prevalence of S.
aureus infections in wounds / abscesses in human and animals and
concurrent biofilm formation. High level of biofilm forming
Staphylococcus aureus isolates in human and animal population may
play a key role in the transmission of these microorganisms.
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ROLE OF HORTICULTURE IN FOOD AND NUTRITIONAL SECURITY IN INDIA
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Horticulture in India

India support more than 17 % of the population with only 2.4 % land share. At the global level, it appears that we are
slowly moving towards global food crisis. Recently published special report of UN on the ~Right to Food? estimated
that nearly one billion people sleep without food across the world, and among every six seconds a child dies of
malnutrition. Agricultural production is an important contributor to India economy and providing nearly 67% of the
country‘s employment. Over the past few years, horticulture has made remarkable progress in terms of expansion in area
and production under different crops, increase in productivity, crop diversification, technological interventions for
production and post-harvest and forward linkages through value addition and marketing. Despite several challenges and
opportunities namely tumultuous weather, seasonal cyclones, occasional drought, demographic pressure,
industrialization, urbanization and unprecedented use of insecticide & pesticide and compulsion for migration of rural
masses to urban areas, especially for their livelihood. Horticulture is not merely a means of diversification but forms an
integral part of food, nutritional security and poverty alleviation, and also an essential ingredient of cconomic security.
India, like many other countries, is very concerned about food security, thus rural development has become primary area
of focus in the current agricultural and horticultural development programs.

India with diverse soil and climate comprising several agro ecological regions gives encouragement to horticulture
crops. India with more than 28.2 million tonnes of fruits and 66.0 million tons of vegetable production ranked next after
Brazil and China in the World. Occupying 10% cropped area out of whole cropped area by horticulture ranked 2nd in
the world for fruit and vegetable production. The share of India in the world production is 10% and vegetable for
13.28%. Contribution of horticulture to GDP of agriculture is estimated to be more than 24.5%. Horticulture sector
established in improving productivity of land generating employment, improving economic conditions, enhancing
export and provide nutrition security to the people. Food security, which is the main object on the national agenda and
this, can be attain with providing nutritional and balance diet to population. Recommendation dietary allowance as per
ICMR is 120 g fruits and 300 g vegetable per person per day. The availability is only 83 g and 185 g of fruits and
vegetable respectively which is below the target level.

Horticulture: Why it is best option?

Horticulture has wider adaptability and provides wider choice to farmers, for growing wide range of crops in different
environments, soil and climate conditions. Horticultural crops, can be grown even in marginal and degraded soils, and
has enriched the farmers having degraded land by having choice of crops and practices. There are many horticultural
crops which are complementary as food, i.e. potato, tuber crops and banana and vegetables. Fruits and vegetable therapy
is now a practice to have good health without medication and many crops are used as herbal medicine. New paradigm,
therefore, has to be horticulture based farming system for greening, environmental service and to provide nutritious
food and enhanced farm profitability.

Horticulture for health care

Health care of people, at large, has been through modern medicine but still in Asia more than 80 percent people depend
on herbs. Many of doctors now feel that modern medicine brings illness rather than wellness, and subscribe for balanced
diet which protect against many discase by enhancing self protective mechanism through many immunological
advénlages. The fruits (aonla, bael, jamun, papaya), vegetables (carrot, cauliflower, onion, garlic, leafy vegetables),
spices (ginger, turmeric, black pepper, fenugreek, ajowan) and omamental plants (Ashoka, Ficus, catharanthus) protects
against various kind of diseases. The spices like turmeric, chillies and cuminin the diet have been recognized to protect
against cancer. Noni ( Morinda citrifolia) with unique characteristics is recognized as best for health care, as it provides
protection against various diseases including HIV. Virgin coconut oil protects from HIV and coconut water provides all
nutrients to child apparently. Horticultural crops thus provide ample opportunities for health care. According to the
Food and Nutrition Board of the National Research Council, man and women between 23 and 50 years eat about 2800
and 2,200 calories a day, respectively to maintain weight. The nutrient needs are liable to vary with gender, age, height,
weight, physical condition, activity level and the climatic conditions where they live. Pregnant women and lactating
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Scenario of horticulture and human nutrition
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; ~°W“}Y and for a sustainable income. Healthier diets will improve the learning capacity of children and the
working capacity of adults, leading to higher incomes and a reduction in poverty.

In human ‘nutrition, fruits and vegetables play an important role towards the making of a balanced diet. To some extent,
they provide energy rich food. Banana, jackfruit, annona, sapota and fig contain carbohydrates in the range 19 to 24
percent and are good sources of energy comparable to potato, colocasia, tender maize, yam and green peas (1591024.6
per cent carbohydrates and 79 to 125 k cal energy). Closely following this group of fruits as good sources of energy arc
mango, litchi, grapes, ber pomegranate, phalsa and jamun. Fresh avocado is the only highest energy yielding fresh fruit
‘g'lcldi“g 161 to 215 keal per 100 g of edible portion due to its high fat content (15-26%). But, fruit and vegetables are
indispensable as sources of vitamins and minerals, which help in building resistance against diseases. Fruits and
vegetables furnish 90% of the vitamin C and 60% vitamin A in the world. Mango and papaya are rich in pro-vitamin A
and guava in vitamin C, Banana, among fruits is a good source of carbohydrate.

Horticultural crops in general are poor sources of protein as they contain less than 2% protein. Fruits are a rich source of
organic acids like citric acid in citrus fruits and tartaric acid in grapes, which stimulate appetite and helping digestion.
Papaya contains protein digesting enzymes. Many fruits and vegetables possess laxative property due to the presence of
dictary fibre and pectin, which stimulate intestinal activity. Due to poverty, micronutrient malnutrition, is posing a threat
to vulnerable sections in Asia and the Pacific regions. This is manifested in the form of vitamin A deficiency, iron
deficiency anaemia and iodine deficiency disorders. The first two could be minimized, as discussed earlier, through
horticulture intervention and awareness drive.

Ensuring food and nutrition

Food security is thus a challenge for India. A transmission from underdeveloped to developing economy, India yet
dominating by agriculture sector instead there must be industrial or service sector as a dominant to economy. Since last
60 years India has been emphasizing on rapid and key industrialization with the force of implementing five year plan
strategy, yet agriculture sector plays vital role in economy. That‘s why the agriculture sector considers as a spinal cord
of economy. The share of agriculture has been falling from since yesteryears and industrial and service sector have been
on a rising constantly.

Agriculture sector is not only the biggest sector in the economy but also the most private sector too. This is one of the
biggest unorganized sectors in any other sectors of economy. Today, food sccurity concerns include not only the
problems of physical availability of food stocks as well as economic and physical access to food stocks, but also
biological utilisation of food consumed. That is, environmental conditions such as availability or otherwise of safe
drinking water and sanitation as well as nutrition practices and knowledge that can help or hinder the absorption of foad
into the body form part of the more inclusive contemporary conception of food security.

Agriculture and Government Strategy

For developing this dominant sector government of India has initiated various ideas from the independence era. In
planning era-commenced form 1951 for acceleration development in economy, vital importance gave to agriculture
sector beside with industrial sector. Government in direction to improve agriculture sector, implemented various
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a number of nutrients, phyto-chemicals and fibre. Apart from micronutrient related function, the bioactive
phyto-chemicals prevent degenerative processes by antioxidant activity. In order to have protective effect, it is
necessary to consume 400- 600 g of fruits and vegetables every day. But, the consumption level of fruits is low and
\vlde}y variable from region to region in India. Fruit consumption level is as low as 1 g/day/person in the states of
M_““*DUI‘ and Nagaland to 70 g/day/person in the Union territory of Chandigarh. An increase in the intake of fruits along
with vegetables will meet the required daily allowance (RDA) of many nutrients. India with more than 75.22 million
tonnes of fruits and 141 million tonnes of vegetables is the second largest producer of fruits and vegetables in the world
next only to Brazil and China, However, per capita consumption of fruits and vegetables in India is only around 46 kg
and 130 g against a minimum of about 92 g and 300 g respectively recommended by Indian Council of Medical
Research and National Institute of Nutrition, Hyderabad. With the present level of population, the annual requirement of

horticulture produce will be 345 million tonnes by 2016-17 as against the present level of production 234.5 million tons
during 2010-11.

Challenges ahead in food production

The growing population is the major concern and is the big challenge for meeting the food needs worldwide. According
to one of the predictions from FAO, the agricultural productivity in the world will sustain the growing population in
2030, but millions of people in developing countries will starve for food nutrition and remain hungry due to shortage.
By 2025, 83% of the expected global population of 8.5 billion will be in the developing world. The question before us is
- can we meet food needs and provide nutrition, health care, fuel and fiber to growing population? The answer is — ‘it is
difficult, but not impossible. Past experiences build the confidence, that, country has achicved. It was difficult to feed
320 million populations and now we are able to feed 1011 million people and have surplus too beside appreciate growth
in horticultural and livestock. Crops which were not grown at particular location are made to grow. Indian Agriculture,
even with high pressure on land (17% population from 2.3% land and 4.5% water) has fed the Indian population. In the
post- independence period, India made a stcady progress in agriculture, Agriculture was simple, extra land and water
was available, few genes did wonder that ushered in ‘Green Revolution’. But the challenges before us now are much
greater than before.

In the prevailing circumstances of shrinking farming land, depleting water resources and changing climate, the situation
has become complex. Optimistically, through the inputs of science and technology, challenges ahead could be converted
into opportunities for sustainable production. Horticulture has proved to be the best mean of diversification for higher
land productivity has been achieved with context to gross return per hectare. But there is need to make the sustainable
development in production of fruits, vegetables, tubers, plantations and tuber crops for meeting the growing demand of
rising population with nutritionally rich horticulture produce,

CONCLUSION

Indian agriculture is generally marked with a low profit. Further, the farm income generated is not sufficient to provide a
livelihood (Chand et al 2011). In this context, 10 double farmers' income, diversification towards high value
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stability of

soy flour and chicken meat blend noodles

at room temperature

The aim of the present study is to investigate the storage stability of
developed chicken meat noodles at room temperature for one month.
Chicken meat noodles were Prepared with the incorporation of minced
chicken meat IT = 50%] and control (C = 0%) in the product formulation.
The prepared chicken meat noodles were examined for various physico-
chemical parameters, free fatty acid (FFA), thiobarbituric acid reacting
substances [TBARS), water absorption index (WAI), water solubility index
(Wsl), textural indices, microbial quality and sensory attributes of the
noodles at ten days of gap up to one month of storage study. Moisture
content, water activity [a.), TBARS, FFA, viater absorption index (WA),
crispiness, standard plate count [SPC), yeast and mould counts were
increased considerably [P<0.05) during storage. Whereas, fat, pH, hard-
ness, viork of shearing and sensory quality decreased significantly
(P<0.05) throughout storage. Though, microbial growth, TBARS, FFA val-
ues, and sensory quality were under acceptable limits during the storage
study. Results can be concluded that the chicken meat (50%) incorpo-
rated soy flour noodles can be stored in aerobically packaged condition
at room temperature for one month with slight changes in its physico-
chemical, lipid oxidation, microbial quality, and sensory attributes.

oday’s noodles become more popular in the world duce to the pres-
Tence of some interesting feature such as unique taste, easy prepara-
tion. and longer shell-life and aflordable price based on chanping food
habits of children and teenagers which created a good markel for noo-
dles globally. As per a WINA report (2015) noodle manufacturers sup-
plied 7.7 bn. servings and the worldwide demands are¢ on the rise.
Generally, noodles are prepared with cereals, which are ricly in carbohy:-
drates, deficient in proleins, vitamins, dietary fibre and other essential
nutrients.

Therefore, the demand for foods enriched with proteins from animal
and plant sources lias been increasing among lLiealth-conscious con-
sumers. Thus fulill the demand of the consumer; soy which containg
about 40% protein is rich in lysine while meat protein is rich in essenlial
ammo acids. fatty acids, some micronutrients, and also enhance the
palatability of noodles. The addition of chicken meat in a noodle formula-
tion overcomes this delicit of (he cereals and can enhance the demand and
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By Akhilesh K. Verma, V. Pathalk, P. Umawaw and V.. Singh
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functionality of noodles (Virnmaetal,, 2015) (Fig. ). Annep et al. (2011)
and Virma etal. (2013) also reported that soy foods have beneficia) cffects
in reducing risks of coronary heart disease and may reduce risks for some
cancers. Hencee, for the preparation of noodles using a mixture of these
lwo ingredients in appropniate amounts with other ingredients may help
to [ulfill the requirements

Therefore, a lotof studies have been carried ont by various researches
for improving the averall quality, palatabilily, high biological value and
enhance the storape stability of noodles. 1ne orporation of chicken meat
{Kuiark etal., 2014; Viuna clal, 2015), fish protein concentrate (Siow g
ctal.. 1970}, and noodle curiched with whey protein concentrate and skim
milk powder (Baskaran el al, 2011) and the tmeorporation of surimi pow-
der by Crin el al, (2011) were studied, Therelore the present vbjective was
taken for the evaluation of changes in the quality of developed soy-flour
based chicken meat noodles during storage al ambient lemperalure up to
30 days at a 10 days interval.
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Fig. 1: Comparison of control [C] vs. chicken enriched test noodles M

Material and Methods

The broiler chickens were purchased from poultry farm of Duvasu
Mathura, India. A scientific procedure was lollowed during slauphiering
i the experimental slaughterhouse of the Department of Livestock I'rod.
ucts Technology. Loose connective tissues and fascia were removed from
the dressed carcass The deboned brotier meat was packed in low-density
polvethylene bags and then frozen at 1821 °C nll use. Frozen meat
chunks were removed and cutmto smaller cubes afier partial thawing in
refnigeration. Smaller chunks of meat were then minced twice using 6 and
+mm grinder plates to obtain finely minced chicken mear. Gaood quality
soybeans were purchased from the Jocal market and dried in a hot air oven
At 65 "Clor 710 8 h. After the completion of drying the soybeans were
finely ground in a flour mill 1o obtained fine quality soy flour. All the
chemicals and reagents used in this study were ol analytical grade and

purchased from reputed firms

Preparation of chicken meat noodles

Soy flour. minced broiler meat and the other constituents (Tab. 1) were
kneaded well for pre aring the batter. Control noodles (C) without chicken
meat whereas test noodles with 50% chicken meat (T) were prepared. The
prepared batter was extruded 1 2 tr2y through a manually operated ex-
truder getting their rounded shape. For drying of the prepared noodles the
frays were kept ina hot air oven {SoTe hjat 6522 *Cfor 7-8 |, (Fig. 2).
Before packing the dehydrated 2nd ceoled noodles were man ually broken
Into approximately 10-15 ¢ long pieces. which were then packed in
pre-sterilised LDPE pouches and keptat soom temperature for the further
investigation.

Preparation of taste maker for sensory evaluation

All ingredients were used for the preparation of taste malker procired
fromn local market of Mathura, Utter Prades]), and India. After semuoval of
extraneous materials from the raw Ingredients were vven deed ag 5 .

20 C for 3 h. While the onion garhic, pinger, and raw carron were peeled
off manually and then cut nto the small picces for suitable 1 drympg in the
microwave LG ai low frequency for 2.5 rmin. one side then turns it and
further keptfor 2.5 min again at the same frequency. Afier they vere taken
out from micro oven and were keptinto the hot air oven a1 60 1 50 °C for
suflicient tirne such that they may be casily pulverized. The inpredients
were ground mechanically in Inalsa food mixer and sicved through u fine
(U.S S #30) mesh screen. The powders so obtajned were mixed in suit-
able proportion to ubtain a taste maker for chicken meat noodles (Taly. 2).
The taste maker was then immediately packed in presterihzed LDPE bags
(low-density polyethylene) for subsequent use,

Analyticaltechniques

Ihe moisture protein. fatand ash contents uf (e samples were estimaned
Wing <tandard methods deserjlyed Ly AOAC (1995 1 he cared Bhervon
Wt was dete toiined as per the revethedd af & ipp AtiEe gl al (1un 1)
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Flg. 2: Flow diagram for the prepatation of chicken meat noodles

The pHvalue of the batter and the prepared chicken meat nosdles were

measured as per the method deseribed by Trotr etal (19925 The lip:d

oxidation parameters were determined by using the 'BARS st as per
Wirrr et al. (1970) with suitable alterations The TBARS value was pre-
sented as g malonaldehyde per kg of the sample by mudtiplying with K
factor 5.2. The free fatty acid (FFA) value was determined by the method
described by Konege, (1979). The water acny Y (acy value was estimated
using a hand-held portable digital water activaty mreter (Aqua Lab, USA)
Tewater absorption index and water <olubility jndes Was estimated i
accordance with the metlod described by Arvprison et al (1969)

Texture profile analysis (TPA)

The textural profiles of the prepared noodles were estimated using the
texturometer (stable mn TOSYStem TA XT221/25) art the Geat Products
Technolopgy Lab at e Central Institate for Research on Goats (CIRG)

Tab. 1: Formulation used to prepare the chicken meat

noodles
Ingredients (%) Control Treatment
Minced chicken meat o.op §5.00
Tabte Salt &80 {3 ¢
Soya flour 8600 &3 £X
Starch com {0 21
Totot 10200 )
Watw redguement W 8

ook Ume frgn !

Vouip - Reiine



Tab. 2: Composition of taste maker

~ Percentage (w/w)

Name of Ingredients

Aniseed (Saanf] , 4.00
Black pepper (Kalimirch) o ] 2.00
Turmeric powder 1.00
Capsicum [Mirch powder] 3.00
Nutmeg (jaiphal) ] 0.200
Cardamom dry (Chhoti elaichi) - 1.00
Fenugreek - 70,307 i
Cloves(laung 020
Coriander [Dhanial 5.00
Cuminseeds(Zeera) 400
Ginger (powder) , 3.00
Garlic [powder) ] 3.00
Onion (powder| 25.00
Sugar - P — ) 3.00
Salt B 2.00
starch 24.80
Carrot [powder) 18.00
Monosodium glutamate (msg) 0.5
Total 100.00

Source: Ver+a FLEISCHWIRTSCHAFT international 4_2019

akhdoom, Mathura. The TPA of noodles was determined as per the
ethod described by BournE (1978). The noodles were compressed Lo

' mum of height through a miniature Ottowa and Kramer shear cell

obe. A crosshead speed of 2.00 mmy/s, post-test speed of 10.00 mm/s

d a target mode of space with 10.00 mm were used for the evaluation of

c texture of the noodles.

crobiological quality

icrobial quality (Standard plate counts, SPC), Coliforms counts (CC).
iphylococcus spp. counts (SCC). Yeast and Mold counts (Y and M)) of the
mples were determined as per the methods described by the American
blic Health Association APHA (1984). The Salmonella spp. counl was

estimated as per the method mentioned in the OIF Terrestrial Manuaal
(2008) which is based on Lhe 150 standard (6579:2002) with certain mod;-
fications, such as an addition of a Novabiecin supplement to the Xylose

Lysine Deoxycholate agar.

Sensory attributes

In total a nine semi-experienced panel of judges consisting of teachers and
postgraduate students of the College of Veterinary Saence and animals
husbandry (DUVASU), Mathura. evaluated the sarnples for the sensory
quality such as appearance and color, flavor. texture. mouth-coating, salti-
ness. meat Navor intensity and overall acceplability using an eight points
descriplive scale (KrrTon, 1983), where 8 = extremely desirable and 1 =

extremnely undesirable.

Statistical analysis

The data collected was analyzed statistically on the Systat software package
as per the method of Snepecor and Cocriran (1994). The samples were
drawn in duplicate for all parameter and the trial was conducted thrice

(n = 6). The sensory attributed was conducted by a jury of nine member
judges by three limes, resulting in a total of 27 (n = 27) observations. A
two ways Anova, homogeneity test and Duncan’s Multiple Range Test
were employed for comparing the means to find the efTects between
groups and storage periods. The statistical significance was expressed at

(P<0.05).

Results and Discussion

Change in nutritional quality of soy-chicken noodles
The pH value of the noodles prepared from soybean flour showed a reduc-
tion at each interval of estimation till day 30 of storage. The moisture
content did not differ signiticantly (P>0.05) among the treatment and
control during the whole storage study (Tab. 3). The moislure content
increased signilicantly (P<0.05) in control as well as in the treated group
during the entire study. Similar results were also reported by ANDFRSON et
al. (1969) for noodles during a storage study. This finding was also sup-
ported by the results of ANANDH et al. (2005) who observed non-significant
(P>0.05) differences in the moisture content of an extruded tripe snack
food and control when stored for a period of 30 days. The mean values of
the fat content differed significantly (P<0.05) among the control and
treated group during the enlire storage study (Tab. 3). The fat content
decreased in all variants during storage.

However, the reduction in fat percentage was non-significant (P>0.05)
in control and differs significantly (P<0.05) in the treatment at day 0 and

Tab. 3: Change in nutritional quality of soy-chicken noodles stored at ambient temperature under aerobic packaging

Parameters Group Day 0
Moisture C 9.443%+0.018
T 9.343Aa0.036
Fat o 9.606%+0.179
o T 6.081+0.125
Protein . 40,602"+0.540
. - T 22.195'+1.1228
. Crud fiber i C 8.308°+0.069
o T 4.972'+0.045
=‘~_'Ash C 5.73710.152
T 6.034+0.088

Day 10 Day 20 Day 30
9.472+0.024 9.482++0.0139 8.549°+0.024
8.436b10.020 9.518c:0.031 9.589v+0.020

9.466%+0.206
5.9444+0.120
 40.605°20.444
 21.979:+0.7140
8.1347+0.067
4.859'+0.023
5618°40.155
5.997040,091

Mirtez vi’;f’.,*llﬂ,&i o - o :
£, Hereod sugsrsonipts tow vise [small alphabots] and colurmn wise (capital alphabels) difter signitcantly [P<0.05)

B STt rodtos, T e 0

’ - w}'tlfqn meat ineorporated noodles
LR I%, Vedos: + e W

T A

i

9.291%+0.182
5.835%+0.110
40.588+0.858
21.789"x0.976
8.049°+0.091
4.815°+0.019
5.52+0.133
5.8570,107

9.160%+0.165
5.56%+0.107
40.433°20.525
21.6244:1.331
7.9944+0.078
4.723'+0.023
5.417=0.144
5.608-£0.131

FLEXSCHWIRTSCHAR T internalignal @, 2009
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~ Tab. 4: Change [n physico-chemical qu

packaging (MeanzxSE]

' Day 0
"Psramet’m S il G'r%up ' 6.07%+0.007
P p T 6.01%+0.014

© aw C 0,465+ +0.0007

T 0.454"+0.001
TBARS c 0.192'+0.011
T 0.17340.015
FFA 1 c 0.075:0.0008
T 0.068*+0.00LL
wa ¢ 2.531110.044
T 2.144040.041
wsl c 0.117°+0.006
T 0.083+:0.002

Mean=5 C. with different superscripts tow wise {small alphabets) and column wise [capitat alphabot
P

r - 6; C ~ Control noodles, T - Chicken mestincorperated noodles

Source: Viamz

30 of storage. SiNGH et al. (2011) also found a decrease in the fat content in
chicken meat snacks during storage. The decrease in the fat contents
during storage might be due 1o an increase in the moisture content and a
fat wtilization by the lipolytic bacteria during storage. The protein content
was significantly (P<0.05) higher in the chicken meal incorporated noo-
dles as compared to the control (Tab. 3). No significant differences
(P>0.05) were observed in the protein contents of control and treated
noodles during the entire storage study. The protein content in the present
study was almost similar to that reported by SINGH ct al. (2002) in chicken
snacks containing 50% broiler spent hen meat. The crude fiber content
differed significantly (P<0.03) berween the control and treatment with the
advancement of the storage period (Tab. 3).

The values of the fiber content decreased significantly (P<0.05) in the
control and non-significantly (P>0.05) in the test products at all days of
slorage. This finding was very well supported by Busitway et al. (1985)
who worked on canned and frozen fiddlehead greens and reported an
around 25% decrease in crude fiber till ten months of storage. The ash
content was higher in the treatment than in the control and the values
differed significantly (P<0.05) in both treatments as well as control up to
day 30 of storage (Tab. 3). The reason for the decreased ash contentin
chicken meat noodles during storage might be due to gain of moisture
and utilization of nutrients by microbes.

Change in physico-chemical quality of soy-chicken noodles

The pH values decreased in the control and the meal incorporated noodles
throughout the storage (Tab. 4). The decrease in pH between control and
meat incorporated noodles differed significantly (’<0.05) up to day 20 of
storage. The differ in the pH values and the changes during storage might
be due to differences in the formulation composition of noodles and as
well as due to the formation of organic acids due 1o the microbial prolifera-
tion during the storage. Kusmar et al. (2016) also observed a decrease in pH
values during the storage of chicken meat biscuits incorporated with
wheat and oat bran at ambient temperature. The water activity of the
stored noodles increased significantly (P<0.05) in control and treated
noodles (Tab. 4),

Meal incorporated noodles had a significantly (P<0.05) higher water
"‘C“"'f‘)’ as compared to the control at each day ol analysis. [n general waler
actvity values of spacks and meat products during storage increased due
to an absorbance of moisture from the surrounding space. Increases in

ality of soy-chicken noodl

Day 10
5,78+ 0.006
6.017+0.011

0.449"+0.0006
0.461"+0.001
0.270"+0.000
0.245°+0.010
0.080"+0.0007
0.071%:0.0012
2.574410.035
2.151710.045
0.116"+0.004
0.081%+0.002

es stored at ambient tem

Day 20
5 g0"++0.006
5 g1te40.009
0,459+ 0.002
0.4827 £0.001
0.338'+0.014
0.317°20.012
0.091%20.002
0.078%+0.0008
2.608%":0.0382
2.16%:0.018
0.115°20.003
0.0774£0.002

perature under aerobic

Day 30
5.82°+0.007
58440017

0.4717'+0.002
(.494%+0.001
0.5087+0.028
0.4337£0.016
0.117+0.005
.09z =0.0015
2.691%.0.037
2.216°:0.03]
0.112+=0.003
0.076%£0.002

s) uifter signiticantly (P<).05]

FI FISCHWIRTSCHAFT internationzt 4_2012

at of noodles throughout storage also support in-
ances (TBARS) values

at noodles. respectively

the moisture conte
creased a.. The thio-barbituric acid reactive subst

also increased during the storage in control and me
(Tab. 4). The increase in the TBARS values during the storage in both
groups might be due lo the formation of aldehydes during the storage due
to enzymatic and microbial deterioration. The comparatively higher
TBARS values estimated in control as compared to the mcat noodles
might be due to the higher fat contentin the control noodles in compari-
son to the meat incorporated noodles. But the TBARS values remaincd
below the recommended level. Free fatty acid is the end products of the
lipid oxidation and these FFA decreased the acceptability of meat products
and it is also harmful to consumer health.

The free fatty acid (FFA) conlent was significantly (P<0.05) higher in
control than in meat noodles throughout storage (Tab. 4). The FFA value
also increased as the day ol storage advanced. Fritscii (1981) reported that
an increase in FFA might be due to a hvdrolysis of the [at content. initiated
by the moisture present in food due to the exidation reaction. These find-
ings were in line with the result reported by Kaur et al. (2012) for pasta
prepared with various flours. Moot et al. (2007) also reported that at the
day of formulation a dehydrated chicken kebab mix had FFA values of
0.99%. which significantly increased up to 1.74% during the end of stor-
age.
The water absorption index (WAI) values were comparatively (P<0.05)
higher in the control as compared to the meat noodles during the entire
study (Tab. 4). The higher WAL in the control noodles might be due Lo the
higher starch content in the control than in the meal noodles. The WAI ol
the noodles also increased due to an increased starch gelatinization. How-
ever, the WA| increased during storage in both groupes but it differs
signilicantly (P<0.05) in the control and remained comparable in the
treatinent throughout the storage. Akin results were also reported by
Ramya ctal (2014) and Viiavkrisiinarag et al. (2014) for pasta prepared
with an icorporation of shrimp meat and green mussel powder. As the
levels of shrump meat and green mussel powder increased the WAT values
decreased signilicantly during storage

However, the contras! results were reported by Drvi et al. (2013) for
pasla prepared with the addition of fish mince. Similarly, the waler solubil-
ity index (WS1) was comparatively (1<0.05) higher in the control than in
the meat noadles (Tab. 4). However, the waler solubility index decreased
non-significantly (P>0.05) during the storage between both groups The



Tab. 5: Change in microbial quality of suy-chicken nosdies sf

(Mean=SE)
Parameter - Group
Standard plate count ) 'N
T ’
Yeast and mould E
=

Masr S E. wilh diffegent SupRISCOpts row wice fsma

n v b:CxConlroi raogies, 1 » Chicken meal incas BRELS
Source: Verss
Tease H . % . 2 . . i . : = - [ Y —— 3
qec_r ase in the WSI value dlunng storage might be due to the deteriora- Change in texture quality of soy-chicken noodles
tion of the starch and protein quality during storage. g b= .

Change in microbial quality of soy-chicken noodles

Low microbial counts in any food items indicate hygienic manufzcturing,
quality of ingredients and freshness of the products. The Standard Plats
Counts (SPC) and veast and meld counts in the control noodies were hohly
lower thanin the meat noodles throughour storage (Tab 5) The higher SPC
and yeastand mould counts in the chicken meat noodies 25 comaared 1 the
control might be due to the higher mucroal load i meat dunng the contzrm-
nation by slaughtering and dressing. However. during storage as the days of
storage prolong the SPC and veast and mold counts increzsed sigruficandy
(P<0.05) 1 both groups. In general, the SPC and veast and mold counts were
higher in the meat noodles during storage. That might be due 16 the presence
of morc essential growth factors in the meat neodles than in the control

(Tab. 5). Coliforms Counts (CC). Staphylococeus spp. counts (SCC) and Salrm-
nella spp. were not detected dunng the entire storage study Stmular outcomes
were also reported by Caxnak et al (2016) for CCin crispy bread sn acks meor-
porated with chicken meat and chicken meat posder and by Dreeri & al
(2011) for SCC and Salmonella spp. in egg paneer prepared with egg albumen.
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Fig 3: Changes in texture quality of soya-chicken noodles stored at ambient temperature under aerobic packagng [MeansSE!



Tab, 6: : i
Change in sensory quality of soy-chicken noodles stored at ambient temperature under agrobic packaging

[Mean+SE)
Parameter Groups
Appearance ang color - cp_« 5 ”’;?Y“Ul?_’
‘Fla\",d;_ T B.66740.13]1
| C 4.852%10.138
o o T 6259540114
C 55330131
Mouth coating C ?Tii z:i‘m;
Wd, 13" o) 12
Sal“ness T Gagl-an1l2
C 5.38%40).119
Meatﬂavormtenshy c SEBEIISljB
T b L‘l'——.U ‘
Over all ac e
ceptability [ 4.815Ab40.120
T 5.925%.0.129

Day 10
5.630040.121
6.503% 0,110
4.667"+0.14]

Day 20
5.630:0.132
6.407%+0.111
4,593 .0.12¢
6.000%40.131

Day 30
5.481740.111
6.25910.137
4.519'20.098
5.926"+0.129

6.1110+0.123
51850120
5926020106
4.96%:0.113
6295 .0.104
5.185+:20.093

4.7768:0.123
5.667%+0.131
4 741%40.120
5.889%~10.13¢4
4 BR9-:0.134

4963420136
5.741740.226
4.889:0.111
B.111%30.123
4.926:0.119

5,629 40,121 5.656%-20.111 5,4819:0.123
UA+0) DA+0 D410
5.852'20.148 5.667:0.119 5.5937:0.122
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Increasing the crispiness.

Change in sensory quality of soy-chicken noodles

Sensory is very important because it directly affects the cating quality of
products. The chicken meat noodles had comparatively better sensory
attributes than the control noodles (Tab. 6). This might be due to the
unique flavor and color of the meat. All sensory attributes during storage
decreased in both groups of noodles throughout storage. The reduction in
sensory scores correlated with the findings of Snaryva and Nasna (2002).
who also stated a considerable decrease in the sensory attributes of
chicken chips stored at room temperature. The decrease in the sensory
quality of noodles during storage might be due to the oxidation of fat and
microbial deterioration. A gradual increase in the FFA and TBARS con-
tent (Tab. 2) in this study also confirms the decreasing trend in the sensory
quality during storage of control and meat noodles.

"Conclusions

Meat noodle is a convenience and ready-to-use product prepared with soy
and chicken meat. Changes in the quality of the stored products were
evaluated in this study. Chicken meat noodles packed in LDPE pouches
remained nutritionally good in quality and had a shelflife Of. one month at
The noadle does not contain any added food preserva-
tive and is high in protein. The low water activity of the noodle acts like a
hurdle so the product remained stable during stn'rage. The FFA and '
TBARS index was low and below the prescribed limits due to the low :
moisture content in the noodle. The microbial counts have also remained
a] limits throughout the storage study of the developed .
In conclusion, the developed chicken meat noodle is
en packed in LDPE pouches at room temn-
can be recommended under
al due to its acceptability,
vestigation of the effect

room tempera ture.

below the critic
chicken meat noodle.
a shelf-stable meat product wh
perature. The prepa red chicken meat noodle
tional programsas a healthy me

«ein and shell stability. Further in (the.
<tems, the addition of bio-preservatives In

s and its storage stability as well as the

various nutn
high-quality pro
of the various packaging sy
developed chicken meat noodle
cffect on sensory quality is required.
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Abstract

Fortified flour was prepared by blending wheat flour with mung flour and milk powder in ratios of 100:0:0,
90:5:5, 80:10:10 and 70:15:15 respectively and packaged in glass jar for further experiment to develop
biscuits. The mass, diameter and thickness of biscuits are important to design the mould and cast of the
biscuit. The study revealed that the mass and thickness of fortified biscuits decreased with increase in the
incorporation of mung flour and milk powder with wheat flour. The value of mass of control (wheat flour)

biscuits was lowest as compared to other fortified biscuits.
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Introduction

Food fortification is one way of solving
nutrient deficiencies in developing countries,
and so far the implementation of those programs
has been very successful for correcting
nutritional deficiencies within a very short
period. In the developing countries, it should be
taken into account that the food selected as a
vehicle for the nutrient should be stable and
consumed by the population at risk, and the
amount of nutrient added should be sufficient to
correct the possible deficiency.

In general, all the rice-consuming
countries have a vitamin A deficiency, which is
associated with corneal lesions that can lead to
partial or total blindness, and also with reduced
resistance to infectious diseases, and in

consequence an increased morbidity and
mortality. Another deficiency associated with
rice-consuming countries cause nutritional
anemia due to iron deficiency, which has been
linked to reduced resistance to infections and
also effects on cognitive development and
physiological functions in children, and in
severe cases of deficiency causing maternal
deaths. lodine constitutes the third major
deficiency in rice-consuming countries. This
mineral is necessary for correct fetal
development and also for normal physical and
mental activities in adults.

Cereals grains contain about 10-14 %
moisture, 58-72 % carbohydrates, 8-13%
protein, 2-5 % fat, and 2-11 % indigestible fibre.
They are also containing 300-350 kcal/100 g of
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the grain. Cereals grains contain about two-
thirds carbohydrates, most of which is in the
form of digestible starches and sugars. The
operations of milling generally remove much of
the indigestible fibre and fat from the grains
when they are to be consumed as human food
(Potter and HotchKiss, 1996). Cereals do not
contain vitamin A or vitamin C (Rama Krishnan
and Venkat Rao, 1995). Soft wheat is used in
cakes, pastries, cookies, crackers and oriental
noodles where as hard wheat is used in breads.
When hard wheat and soft wheat dried salt
noodles with similar protein content were
compared the hard wheat noodles were generally
darker and stronger but less firm at the surface
(Oh et al, 1985a). Around 1100 large roller
flour mills in the country convert about 10.50
million tones of wheat into wheat products.
Moreover 2, 60,000 small flour mills are
engaged in primary milling of wheat (Malik and
Singh, 2010).

Amongst legumes, mung bean (Vigna
radiate L. Wilczek) is an excellent source of
high quality protein and is one of the cheapest
and richest sources of plant protein (Akaerue
and Onwuka, 2010). Moreover, mung bean is
rich in essential fatty acids, antioxidant and
minerals (Kolloarova et al, 2010). Therefore,
mungbean-wheat flour blends was used as
alternate or in combination with other
ingredients in many food products (Kenawi et
al., 2009). Consumption of mungbean
supplemented products can fulfill requirements
of essential amino acids (Igbal et al., 2006).
Milk is an important part for manufacturing the
biscuits. Thus keeping above all facts, present
study has been designed to prepare the wheat-
mungbean-milk powder blends. The quality
estimation and their potential application in
cereal based products are the limelight the
manuscript. The outcomes of the present
research are important for all stakeholders to
devise strategy to culminate the menace of

protein energy malnutrition through blending of
wheat-mungbean flour with milk powder.
Material and Methods

The entire research work was conducted
at Division of Quality Assurance, Gangol Dugdh
Utpadak Sagkari Sangh (Parag Dairy) Partapur,
Meerut and Food Processing Unit, Department
of Agricultural Engineering, S.V.P. University
of Agric. & Tech., Meerut (U. P.). Various
instruments / equipment namely Deck oven,
convective oven, spiral mixer, grinder,
electronic balance, hot air oven, muffle furnace,
digital pH meter, digital spectrophotometer, etc
were used for the research work. Raw materials
viz., wheat flour (maida or refined flour), mung
flour, potato, other ingredients, packaging
materials (glass jar) were procured from the
local market of Meerut for the present study.

Development of Biscuit from fortified flour

The fortified flour biscuits were
prepared from various combinations of wheat
flour, mung flour and milk powder. The
standardized formulations for biscuit had
ingredients as 100 g flour, 40 g sugar, 25 g
hydrogenated fat, 1.5 g sodium bicarbonate, 1.5
g baking powder and 1.0 g antioxidant. Hot
liquid Hydrogenated fat and sugar were taken
and creamed to a uniform consistency. The
flour, required amount of water, baking powder,
antioxidant and sodium bicarbonate were added
to creamed mixture and mixed for 10 min at
medium speed in dough mixer to obtain a
homogeneous mixture. The dough was rolled out
into thin sheet of uniform thickness and was cut
into desired shape using mould. The cut pieces
were placed over perforated tray and transferred
into convective baking oven at 150°C for 20-30
min till baked. The well baked biscuits were
removed from the oven, cooled to room
temperature, packaged and stored at room
temperature for further studies.
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Proximate analysis of Biscuit

The moisture of biscuits was
analytically estimated by the methods as
recommended by AOAC (2000). The pH,
acidity and browning index (optical density) was
determined by using the method as
recommended by Ranganna (2001).

Assessment of physical properties of biscuits

Diameter: The diameter of biscuits was
measured by laying five biscuits edge to edge
with the help of a scale rotating those at 90° and
again measuring the diameter of five biscuits
(cm) and finally average value was considered
(Chandra et al., 2015).

Thickness: Thickness was measured by
stacking five biscuits on a top of each other and
average thickness (cm) was considered.

Mass: Mass of biscuits (g) was
measured as average of values of five individual
biscuits with the help of digital electronic
weighing balance.

Spread Ratio: Spread ratio was
calculated by dividing the average value of
diameter by average value of thickness of
biscuits.

Per cent spread: Per cent spread was
calculated by dividing the spread ratio of
composite biscuit with spread ratio of control
biscuits and multiplying with 100.

Bulk Density: The bulk density was
determined according to the method described
by Okaka and Potter (1977). Fifty (50) g sample
of biscuits was put into a 100 ml graduated
cylinder. The cylinder was tapped 40-50 times
and the bulk density was calculated as weight
per unit volume of samples.

Results and Discussion

The present study was undertaken to
develop fortified biscuits from the composite
flours. The wheat flour (refined flour) was
blended with mung flour and milk powder in
various combinations to prepare composite

flours. The effect of incorporation ratio of flours
were observed on moisture content, acidity, pH
and non enzymatic browning or optical density);
physical attributes (Thickness, mass, diameter,
spread ratio, percent spread and bulk density) of
fortified biscuits. The reported values are mean
of three replications with statistical analysis
using OPSTAT software.

Effect on Moisture Content: The moisture
content of biscuits samples varied from 2.83 to
3.03 per cent. The values of moisture content for
freshly prepared biscuits was highest for Wy,
biscuits (3.03 %) followed by Wy, (3.01 %) and
Woo (2.91 %) while lowest for control biscuits
(2.83%). The moisture content of fortified
biscuits was higher as compared to control
biscuits (Table 1). It was increased with increase
in the incorporation of mung flour and milk
powder with flour. Similar trends were found by
Anu et al., (2007). They prepared biscuits from
refined flour, pearl millets and mung in the ratio
of 50:40:10 (type I) and 30:60:10 (type II). From
Table 1 indicated that the control biscuits
absorbed higher moisture from the ambient as
compared to other samples because of wheat
flour had higher hygroscopicity property than
others flours.

Effect on Acidity: From Table 1, it could be
seen that the acidity decreased with increase the
incorporation of mung flour and milk powder
with wheat flour. The acidity was measured
highest for control biscuits followed by Wy,
Wy and lowest in W5, biscuits. Overall range of
acidity among all the samples varied 0.153 to
0.182 %. In the view of above, acidity decreased
with decreasing in the proportions of wheat flour
in biscuit formulation. The effect of
incorporation of flours on acidity of biscuits
were found to be significant at p<0.05 level of
significance.

Effect on pH: The effect of incorporation of
mung flour and milk powder on pH of biscuits
are presented in Table 1. The pH range for fresh
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biscuits was observed 6.55-6.80 among all the
biscuits samples. Highest pH was found for W+,
biscuits (6.80) followed by Wg, (6.70), Wy
(6.60) while lowest for control biscuits (6.55)
just after baking. The result of study revealed
that the pH of biscuits increased with increasing
the incorporation of mung flour and milk

powder with wheat flour. The effect of
incorporation of flours on pH of biscuits were
found to be significant at p<0.05 level of
significance. Highest pH was observed for Wy,
biscuits while lowest for control biscuits as
compared to others.

Table 1: Proximate analysis of fresh fortified biscuits

Proximate Biscuits CDse,
composition Wioo Wy Wgo Wi

Moisture, % 2.83+0.026 2.91+0.020 3.01+0.034 3.03+0.020 0.053
Acidity, % 0.182+0.002 0.165+0.002 0.160+0.007 0.153+0.005 0.011
pH 6.55+0.053 6.60+0.045 6.70+£0.045 06.80+0.026 0.115
NEB (OD) 0.181+0.002 0.193+0.005 0.196+0.007 0.203+0.008 0.009
Description

Wi0o = Wheat flour (100 %)

Wyo = Wheat flour (90 %) + mung flour (5%) + milk powder (5%)
Wso = Wheat flour (80 %) + mung flour (10%) + milk powder (10%)
W0 = Wheat flour (70 %) + mung flour (15%) + milk powder (15%)

Effect on Non enzymatic browning (optical
density): The effect of incorporation of mung
flour and milk powder on Non enzymatic
browning (optical density) of biscuits is
presented in Table 1. Optical density is the
physical property associated to the presence of
pigment in any sample. Non enzymatic
browning (NEB) of biscuits was found to have
increased with increase in the incorporation of
mung flour and milk powder with wheat flour.
Highest NEB was observed for W, (0.203)
followed by Wy (0.196), Wy, (0.193) and lowest
for control biscuits (0.181) as a fresh samples.
The increase in Non enzymatic browning during
baking was due to maillard reaction or
interaction between protein and sugar or amino
acids and sugar or organic acids and sugars.
Mung flour and milk powder led to enhance the
browning index of biscuits during baking due to
enzymatic reactions and caramelization of sugar.
Physical properties of fortified biscuits
The knowledge of important physical
properties such as shape, size, volume, surface
area, density, length, thickness, spread ratio, per

cent spread and mass of biscuits is necessary for
designing of baking equipment, packaging
materials, handling and storage systems. These
properties are also helping to calculate the
energy and mass balance during baking. The
mass, diameter and thickness of biscuits are
important to design the mild and cast of the
biscuit. The effect of incorporation of flours on
physical properties of freshly prepared biscuits
were analyzed and discussed as follows.

Effect on Mass: The variation in mass (g) of
biscuits is given in Table 2. The mass per biscuit
ranged 6.80 to 8.40g. The highest mass per
biscuit was measured for Wy, biscuit (8.40g)
followed by Wy (8.20 g), W, (7.80g) and
lowest for wheat flour biscuit (6.80g). The study
revealed that the mass of fortified biscuits
increased with increase in the incorporation of
mung flour and milk powder with wheat flour.
The value of mass of control (wheat flour)
biscuits was lowest as compared to other
fortified biscuits. The mass of biscuits was
affected by the mass of dough taken for making
the biscuit. The biscuits had variation in the
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initial weight and size of biscuit due prepared by
manually. Similar trends were found by Mridula
and Wanjari (2006) and Chandra et al., (2015).
They reported that weight of biscuit decreased
gradually with increase in proportion of full fat
soybean flour from 5 to 20 per cent and
decreasing the proportion of wheat flour 100 to

Tables 2: Physical properties of fortified biscuits

80 per cent. From this, it is clear that the effect
of incorporation mung flour and milk powder
with wheat flour on mass of biscuit were found
to be non-significant at p<0.05. The study was
accounted that the mass of biscuit increased with
increase in the incorporation of other ingredients
with wheat flour.

Biscuits Mass Diameter Thickness | Spread ratio Per cent Bulk density
(g2) (cm) (cm) spread (g/cc)
Wioo 6.80 4.25 0.96 4.43 100.00 0.499
Wy 8.40 4.40 1.10 4.00 90.29 0.395
Wy 8.20 5.58 1.05 5.31 119.86 0.397
Wi 7.80 4.80 0.73 6.16 139.05 0.591
CDsy, NS NS NS NS 10.779 NS

Description
Wig0 = Wheat flour (100 %)

Wy = Wheat flour (90 %) + mung flour (5%) + milk powder (5%)
Wy = Wheat flour (80 %) + mung flour (10%) + milk powder (10%)
W50 = Wheat flour (70 %) + mung flour (15%) + milk powder (15%)

Effect on Diameter: The value of diameter of
biscuits ranged 4.25 to 5.58 cm. The highest
diameter was observed for Wy biscuits (5.58
cm) followed by Wy, (4.80 cm) and Wy, (4.40
cm) and lowest for control biscuits (4.25 cm). It
is clear that the diameter of fortified biscuits had
larger as compared to control biscuits (Table 2).
The diameter of fortified biscuits increased with
increase in the incorporation of mung flour and
milk powder with wheat flour. Diameter and
spread ratio of biscuits are the important
parameter used for evaluation the wheat
varieties for biscuits making (Nemeth et al,
1994). Larger biscuit diameter and higher
spread ratio are considered as the desirable
quality attributes (Yamamoto et al, 1996).
Similar findings were observed by Yadav et al.,
(2012) and Chandra et al.,, (2015). It could be
seen that the incorporation of mung flour and
milk powder with wheat flour had non-
significant effect at p<0.05 level of significance.
This study revealed that diameter of biscuits

decreased insignificantly with increase in the
incorporation of different flours with wheat
flour. The control biscuits had smaller diameter
(4.25 cm) and larger for Wy biscuits (5.58 cm).

Effect on Thickness: Data on the physical
parameter like thickness of biscuits as affected
by the incorporation of mung flour and milk
powder with wheat flour are presented in Table
2. The thickness per biscuit ranged 0.73 to 1.10
cm. The highest thickness per biscuit was
measured for Wy, biscuit (1.10 cm) followed
Wso (1.05 cm), Wi (0.96 cm) and lowest for
W70 (0.73 cm). From the study revealed that the
thickness of biscuits decreased with increase in
the incorporation of mung flour and milk
powder with wheat flour. Highest value of
thickness was observed for Wy, biscuits as
compared to control biscuits. The thickness of
biscuits was influenced by the initial mass of the
dough ball which was taken for the preparation
of biscuits. Decrease in diameter and thickness
of fortified biscuits with other flours with wheat
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flour may be due to dilution of gluten. Similar
results were reported by Ajila et al., (2008) and
Chandra et al, (2015). It is clear that the
incorporation of different flours with wheat flour
on thickness of biscuits were found to be non
significant at p<0.05 level of significance.

Effect on Spread Ratio: The spread ratio is the
ratio of diameter to thickness of biscuits. The
variation in spread ratio for biscuits is given in
Table 2. The spread ratio of biscuits ranged 4.00
to 6.16. The highest spread ratio was evaluated
for Wy, biscuits (6.16) followed by Wgy (5.31),
Wigo (4.43) and lowest for Wy, biscuits (4.00).
The results indicated that the incorporation of
other ingredients with wheat flour increased the
spread ratio of biscuits. Spread ratio of Wy,
biscuits was found lower than control biscuits
but higher for Wy, and W, biscuits. Results
were also revealed that the spread ratio of
fortified biscuits increased with decrease in the
incorporation of wheat flour in fortified flours. It
is clear that spread ratio is mostly influenced by
the diameter and thickness of biscuits. Spread
ratio and per cent spread decreased with addition
of mung flour and milk powder. Rababah et al.,
(2006) reported the reduction in spread ratio
when chickpea, broad bean and isolate soy
protein were substituted for wheat flour in
biscuits. Hence, it was observed that the spread
ratio of biscuit were found to be non significant
as compared to control biscuits at p<0.05 level
of significance. Spread ratio of the fortified
biscuits increased with increase in the
incorporation of mung flour and milk powder.

Effect on Per cent Spread: The experimental
data for variation in per cent spread of biscuits is
shown in Table 2. The per cent spread of
biscuits varied 90.29 to 139.05. The highest
score of per cent spread were observed for W
biscuits (139.05) followed Wy, (119.86), control
biscuits (100.00) and lowest for Wy, biscuits
(90.29). The study revealed that the per cent
spread of biscuit increased with increase in the

incorporation of mung flour and milk powder
with wheat flour. The per cent spread of biscuits
increased with decrease in the incorporation of
wheat flour. Per cent spread of biscuits was
influenced by the thickness and diameter of
biscuits. Adair et al., (2001) found that mung
bean paste incorporation reduced cookie spread
at all the level of substitutions (25, 50, 75 and
100%) of peanut butter which was not similar to
present study. Mandal ef al., (2004) reported that
incorporation of 25 per cent mung flour in the
formulation of biscuit improved height,
diameter, spread ratio, colour, texture and
flavour. Similar result was quoted by Chandra
et al., (2015). Study revealed that the per cent
spread of biscuits were affected significantly at
p<0.05 level of significance. The spread ratio of
biscuit was found to be significant as compared
to control biscuits.

Effect on Bulk density: The variation in bulk
densities of biscuits are reported in Table 2,
which shows the effect of incorporation of mung
flour and milk powder with wheat flour. Bulk
densities of biscuits ranged 0.395 to 0.591 g/cc.
The highest bulk density was reported for Wy,
biscuits (0.591 g/cc) followed by Wi
(0.499¢g/cc), Wy (0.397 g/cc) and lowest for Wy,
biscuits (0.395 g/cc). It was also noticed that
level of incorporation of different ingredients
was influenced the bulk density of biscuits.
From Table 1, it was observed that the bulk
densities among all biscuit samples decreased
with increase in the incorporation of mung flour
and milk powder with wheat flour, while
decreased with decrease in the proportions of
wheat flour in composite flours. Hence, bulk
density of biscuits depends on the particle size
of incorporating flours which reduced by coarse
size of potato flours in biscuits. Akubor and
Obiegbuna (1999) reported that bulk density of
sample could be wused in determining its
packaging requirements as this related to the
load the sample being stacked and allowed to

South Asian J. Food Technol. Environ., 6(2): 982-989 (2020) 987



Development of fortified Biscuit incorporating with mung flour and milk powder and assessment of physical properties

rest directly on one another. The density is often
noted as an important quality parameter in
biscuit making, in particular for predicting
crunchiness (Bartalucci and Launay, 2000).
Lower density is often suggested as a quality
index for biscuits (Fustier et al, 2009). Study
also revealed that the bulk density of biscuits
were found to be non significant at p<0.05 level
of significance. It is clear the bulk density
decreased non-significantly with increase in the
incorporation of different flours with wheat
flour. Highest bulk density was found for W,
biscuits while lowest for Wy, biscuits at p<0.05
level of significance.

Conclusion
The moisture content, pH, non

enzymatic browning (NEB) of fortified biscuits
had higher as compared to control biscuits. It
was increased with increase in the incorporation
of mung flour and milk powder with flour. The
acidity decreased with increase the incorporation
of mung flour and milk powder with wheat
flour. The mass, diameter and thickness of
biscuits are important to design the mould and
cast of the biscuit. The study revealed that the
mass and thickness of fortified biscuits
decreased with increase in the incorporation of
mung flour and milk powder with wheat flour.
The value of mass of control (wheat flour)
biscuits was lowest as compared to other
fortified biscuits. The diameter, spread ratio,
percent spread and bulk density of fortified
biscuits increased with increase in the
incorporation of mung flour and milk powder
with wheat flour. Percent spread of biscuits was
influenced by the thickness and diameter of
biscuits.
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Abstract

Rice is the most important staple oo |

several diseases affecting the rice crap |
rice bakanae disease is‘one of the sciic

Haryana, and Punjab etc. causing yicl. |

borne pathogen causing bakanae disc:

of seedlings and foot rot etc, So, in t]n ,

preparing Trichoderma based formu!.
Molasses, NPK fertilizer, Neem cake, |
one untreated control. Results from

combinations, The minimum diseas: i -

Trichoderma + Propiconazole + M.\,
recorded in Multani soil + Trichoder
10.03 and 17.43 cm were recorded i1

and minimum plant height of 6.60 w1, .

Propiconazole + Molasses at 15 and 3¢ '

Keywords: Rice, plant growth paran
management

Introduction

Rice (Oryza sativa L,) is the staplc |
Realizing the global importance,
people (Anonymous, 2003) ['], Ri. .
is the staple food of most of sou.
world is produced and consumed
of the protein requirements of (/.
major rice species Oryza sativa i1
belongs to family Poaceae (old (i
which usually grows to the heigh! o
9 meter (Anonymous, 2006) ©). I
about 150 mha area, producing -
India is the second-largest produ.
first in the world for the producti
produced in India, where, it shu;.
tonnes (Anonymous, 2013) B,

In India, the area, production, an.'
respectively. However, Uttar Pra.
productivity is low. The pro
respectively. In UP rice occup
productivity of 2.46 t/ha in UP (.
Fusarium moniliforme Sheldon |

I

International Journal of Chemical Studies 20°0; 8(2): 27282732

el

' seed biopriming based
nanagement of bakanae
urme) disease of rice

vi, Rampal Verma, Jaskaran Singh,

'+ millions across the world inc[udlng India. There are

sl

thereby causing great losses in the yield. Among them,

ems especna]ly in basmati rice growing areas like U.P,
110 15% in India. Fusarium moniliforme, a seed and soil

s different kinds of symptoms like abnormal elongation
wly we conducted an experiment of seed biopriming by
ih include different ingredients viz. Multani soil,
wle in total seven different treatment combinations and
proved that out of these seven different treatment
«!" 8,93 and 14.48% were recorded in Multani soil +
nuximum disease incidence 26.85 and 27.14% were
| 30 DAS respectively. The maximum plant height of
Multani soil + Trichoderma + Molasses combination
wus recorded in case of Multani soil + Trichoderma +
wlively.

e disease, Fusarium moniliforme, disease incidence,

L]

» for more than 3 billion people around the world.

od the diets, culture, and economy of millions of
| of more than 60% of the world’s population. Tt
Asia. About 90% of the total rice grown in the
1 region. Rice provides 21% of energy and 15%
pulation globally (Depar, ef al., 2011) 5. Two
rvza sativa japonica are grown worldwide. Rice
'he commonly cultivated rice is an annual crop
< or two meters but some varieties grow up to 6-
1 all continents except Antarctica and occupying
with an average productivity of 3.83 tones/ha.
imer of rice in the world after China. India ranks
+1 of basmati rice. About 70% of basmati rice is
m hectares with a production of 35.0 lakh metric

v of rice is 43.42 mha, 105.24 mt and 2.42 t/ha,
ant rice-growing state after West Bengal but its
Vest Bengal and UP is 2,88 and 2.13 t/ha
oI 5.86 mha, produces 14.41 mt rice with a
2016) ¥, Foot rot and bakanae of rice caused '_y,'
tkuroi (Sawada) Wollenweber] occurs in alm
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The pathogen is primarily seed borne but also s in soil conical flask, containing sterilized wheat grai

and diseased plant debris in certain area (Ou, | "I The inoculated with 5 mm diameter PDA discs punched fro
most striking symptom of this disease is . ¢ and periphery of actively growing 5 days old cultt
abnormal elongation of infected rice seedling v ' lo the Trichoderma. All inoculated conical flasks were incuba
name bakanae. The other symptoms of this diz = ¢ foot a BOD incubator at 26+2 °C temperature. Incubated fl
rot, seedling rot, grain sterility and grain discc n (Ou, were allowed to grow Trichoderma with periodic sha
1985) B 9 In recent years, bakanae discu been the flasks so that the surfaces of all wheat seeds
spreading and being reported from newer part. . ..:ia. In colonized with thick mycelial growth of Trichode
China, Japan, Thailand, Pakistan, Bangladesh o | Nepal properly. After full colonization of the wheat grain
bakanae has become a major disease since last dlcoo - and 10- Trichoderma, colonized grains were takeout from the
70 percent disease incidence was recorded in il and and air-dried in shaded conditions. The sterilized dried w
improved rice cultivars. In India, bakanae disc ¢ = -idence grains were ground with the help of mechanical grinder ]
has been increasing considerably and moderate 1+ -« ¢ yield No. 01.

losses ranging from 15-25 percent have been 1~ | from

Eastern U.P., Assam, Andhra Pradesh, Tamilm 1ryana

and Punjab (Rathaiah ef al,, 1991, Sunder e/ /. | /U8 and

Pannu et al., 2012) (' 13, 10],

Materials and Methods

Various Trichoderma spp based formulations w i iusted to

check the efficacy of formulations again sarium

moniliforme with the help of seed biopriming lcci:

Collection of Trichoederma: The culture of v wlerma
isolate was obtained from the Nematologv . ratory,
Department of Plant Pathology, Sardar Valli ' i Patel

University of Agriculture & Technology, Meerut. 111",

Mass multiplication of Trichoderina

Wheat grains were used for mass multiplicoion of i ST = 3 :
Trichoderma isolates. Wheat grains were soakec! i1 ater for Flate 01 Muss multiplicativn of Trichaderim

12 hours and then spread on paper to remove the ¢ 11 water., . ;

Dextrose was added in wheat seeds @ 20gm/kg =c o then lsplatlorl s pyriﬁcapnn of pathogen ¥

250 gm of wheat grain were taken in each 500 .| conical Rice plant showing typical SyEqpums of bakanac discase were
flasks. Flasks with wheat 'griins ‘were plucecd with collected from the CRC Chirori farm of the University. The
nonabsorbent cotton and wrapped with aluminii foil and co'll.ect[ed dlsea?e Seoan i:{rought t the Isharse
sterilized in an autoclave at 121°C temperatt-c at 15 lbs s ly R s d and studied for the SYMPIENNENE
pressure/inch? for 15 minutes. After proper ol v of the disease and isolation of the pathogen. Plate No. 02

Pure culture of Fusacum moniliforme

I"late 02: Purification of pathogen

: Preparation oi: f_ormu‘lations: Trichoderma formulation was Multani soil @10 gnvkg of seed, Trichoderma@10 gm/kg of
prepared by mixing dltfer_ent substances with 7richoderma seed, Neem cake@l0 gm/kg of seed, Prébif:onii'zble@l
wheat grain p'c'mrlder. 'I:h; dlffere_nt fqrmulation was developed mb/liter of water, Molasses@10 ml/kg of Sced, and NPK@10

o R el nf cand Plate Nn N3

-

e
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erma and Multani soil + Trichoderma -+ \lolasses
ctively. The Maximum disease incidencc (.85 and

4% was recorded in Multani soil + Trichoderi: whereas,

.72 and 36.11% was recorded in case of contre! it 15 and
30 days after sowing respectively. Sandhu et a/. (2016) ("%
Bakanae disease was recorded in all the basmiii growing
fields and up to 10 percent incidence was rccorded on
different aromatic rice cultivars. Pusa Basmaii 1401 was

Table 1: Effect of seed biopriming o growth parameter and bakanae disease incidence of the rice plant.

observed more susceptible follo
and Pusa Basmati 1509. Ba
recommended period showed lowe
early transplanted crop. The recom
manage this disease i.e. seed s
containing carbendazim 50 WP @
Streptocycline 0.01 percent (one g) for (
seedling root dip in carbendazim 50 WP (0.2%) for 6 hrs.

PSR Plant Height (cm) [Root Length (cm)|Disease Incidence (%)|
i 15 DAS [ 30 DAS 30 DAS 15DAS [ 30DAS
T - Multani soil + Trichoderma + Neem Cake + Propiconazole + Molasses :
+NPK _ 7.50 . 10.50 5.03 1698 16.98
T2 -Multani soil + Trichoderma + Propiconazole + lolasses + NPK 6.97 10.50 5.33 1031 14.48
T3 - Multani soil + Trichoderma + Propiconazo'e + Molasses 6.60 10.33 6.33 8.93 14.48
Ta— Multani soil +Trichoderma + Molasses 10.03 17.43 7.67 23.15 24.09
Ts - Multani soil + Trichoderma 9.33 16.57 7.33 26.85 27.14
Te - Multani soil 9.10 15.83 6.33 22.22 22,22
Ty. Multani soil + Trichoderma + Propiconazole 8.0 10.33 5.33 11.57 15.28
Ts. Control (without any treatmen | 8.5 12.50 7.33 34.72 '36.11
j CD at 5% level 0.925 0.678 1.196 2.289 4.847
|
-
Plate 04: Effect of sccd biopriming on the growth parameter of the rice plant 3 g
z:._
Plate 05: Effect of seed biopriming on the incidence of bakanae disease of the rice plant.
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ABSTRACT

An experiment was carried out by using one thousand seven hundred sixty, day old commercial broiler chicks (VenCobb
430 Strain), divided into two groups, one control and one treatment group with eight replicates of one hundred ten chicks
in each. Two experimental diets were prepared, viz., standard broiler ration as per BIS standards which was control
ration To and T+ with 3 % maize gluten meal (67%) by replacing soya de oiled cake (DOC). Growth performance (body
weight gain, feed intake and feed conversion ratio) and economics of broiler farming were evaluated. The average body
weights at the end of sixth week was significantly (P<0.05) higher in treatment group T1 as compared to control groupTo.
No significant differences were observed in feed consumption among all dietary treatments. Feed conversion ratio didn’t
differ significantly at the end of 6th week for both the groups. The cost of feed per kg live weight gain was more for T4
group as compared to group To but due to more weight gain in T+ group the net profit fetched per bird was more in T+ than
group To. It can be concluded that maize gluten can be used as replacement of soya DOC in the diet of broilers

Key words : Broiler, maize gluten, growth performance and economics

Poultry farming offers the best prospects for rapid
production of high quality protein in the form of eggs and
meat. Feed is a major component in the poultry production
as it constitutes 70% to 80% of the total cost of production.
(1). Poultry farmers utilize different type of protein source
such as fish meal, meat meal, blood meal, decorticated
cotton seed meal, til cake, toria cake, guar meal,
ground-nut cake, sun flower cake and soybean meal and
maize gluten meal. Vegetable protein sources are
available in comparatively greater quantities and can
efficiently be incorporated in poultry rations. Constraints
on the use of soya bean meal in pouliry diets are the
serious consumer concerns on the environmental impact
of soybean production and use (2). The remaining
sources, like cottonseed meal, sunflower meal and
rapeseed meal are being used in the poultry diets with a
caution due to presence of anti-nutritional factors in these
ingredients (3). The ever increasing cost of conventional
energy and protein sources used in poultry feed, such as
maize and soybean meal, have increased the cost of
poultry production. This rising cost of production in broiler
chicken can be overcome by the use of maize gluten meal.
Keeping in view the importance and vitality of maize gluten
meal in broiler feed, the present study was therefore,
carried out to determine the effect of maize gluten meal
(67%) on the growth performance and economical
production of broiler.

MATERIALS AND METHODS

Maize gluten is a by-product of the manufacture of maize
starch by a welling process (RFA, 2008). It is a rich feed,
containing about 43 to 67% crude protein (DM),
depending on its grade, used as a source of protein. It is
highly digestible source of plant proteins. Protein from
maize gluten meal is composed mainly of zein (68%),

glutelin (27%) and small amount of globulins (1.2%) (4). It
is relatively rich in linoleic acid and abundant in carotenes
and xanthophylls particularly made from yellow corn (5, 6).
Maize gluten meal is a rich source of protein, vitamin A,
Lucine and isoleucine. The present experiment was
undertaken to evaluate the performance of broiler chicken
fed with maize gluten compared to soya DOC with 3%
replacement through assessment of growth performance
(body weight gain, feed intake and feed conversion ratio)
and economics of broiler farming. The maize gluten was
was purchased from local market. The experiment was
carried out on 1760, day-old Vencobb 430 straight run
commercial broiler chicks for a period of 42 days (6
weeks) in the Dr B V Rao Institute of Poultry Management
and Technology, Tilekarwadi, Urulikanchan, Pune. The
chicks were obtained from M/s Venkateshwara Hatcheries
PVT. LTD. Naigaon, Pune, Maharashtra. On arrival, the
chicks were weighed individually and distributed randomly
on equal body weight basis into two groups viz, treatment
group T4 and control group T, with eight replicates of 110
chicks in each. The total birds were allocated to different
treatment groups are presented in Table-1.

Housing and management : All the pens, waterers,
feeders, brooders and floor were cleaned, washed,
disinfected and fumigated before arrival of broiler chicks.
The birds were housed under deep litter system with rice
husk and saw dust as litter material. The uniform
managemental practices viz. feeding, watering and
lighting were followed for all the groups throughout the
experimental period. The experimental chicks were
housed in four different pens and provided one and half
square foot floor space to each chick. The birds were
offered ad-libitum drinking water throughout the
experiment. All the experimental chicks were vaccinated
for Marek’s and Gumboro disease vaccine.
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Table-1 : Experimental details.
Sr. Treatment Treatment details Replicates No. of birds Average body
No. group in each replicate weight (g)
1. To Standard broiler ration 8 110 46.5 = 0.29
2. T4 3% Maize gluten (replacement of Soya DOC) 8 110 46.10 = 0.19
Table-2 : Per cent composition of experimental rations.
Sl. No Ingredients Prestarter % Starter % Finisher %
To Ty To Ty To Ty

1. Maize 53.730 55.530 56.670 58.905 60.050 62.295
2. Soya DOC 37.400 33.500 33.770 29.500 29.780 25.500
3. Maize Gluten 0.000 3.000 0.000 3.000 0.000 3.000
4. Lime Stone Powder. 0.970 1.000 1.100 1.120 1.100 1.150
5. Di Calcium Phosphate 1.150 1.150 0.950 0.950 0.830 0.830
6. Soya Refined Oil 2.690 1.800 3.835 2.800 4.775 3.750
7. L-Lysine 0.230 0.320 0.190 0.280 0.180 0.270
8. DL-Methionine 0.340 0.310 0.280 0.250 0.260 0.220
9. L-Threonine 0.100 0.100 0.030 0.030 0.090 0.100
10. Vitamin Premix 0.050 0.050 0.050 0.050 0.050 0.050
11. Mineral Premix 0.100 0.100 0.100 0.100 0.100 0.100
12. Liver tonic 0.025 0.025 0.025 0.025 0.025 0.025
13. Coccidiostat 0.100 0.100 0.100 0.100 0.100 0.100
14. Toxin binder 0.100 0.100 0.100 0.100 0.100 0.100
15. Optiphos DS 0.010 0.010 0.010 0.010 0.010 0.010
16. Citric Acid 0.030 0.030 0.030 0.030 0.030 0.030
17. Soda Premix 1.200 1.200 1.100 1.100 0.900 0.900
18. Salt Premix 1.100 1.000 1.000 1.000 1.000 0.950
19. Choline Chloride Premix 0.675 0.675 0.660 0.650 0.620 0.620

Total 100.000 100.000 100.000 100.000 100.000 100.000

All the broiler chicks were fed with ground maize for
first two days of age followed by the experimental ration
prepared as per (7) standards up to 42" day of age. The
diets were fed ad-libitum to all groups. Maize gluten was
added in ration @ 3% replacement to Soya DOC in T,
treatment group at the time of feed preparation. Weighed
amount of ration was offered every day to the entire
treatment groups.

Observations recorded : The live body weights of all
birds were recorded at weekly interval. From these data,
the average weekly body weight and weight gain per bird
were calculated for various treatment groups. The
average feed consumption was calculated from the total
feed offered minus left over feed on the next day morning.
Feed conversion ratio (FCR) was calculated by dividing
the feed consumption by weight gain. The chemical
analysis of the experimental broiler rations were carried
out as per (8) for all the proximate principles. The data
collected during this investigation were subjected to

statistical analysis by Complete Randomized Design
(CRD) method with week and treatment as two factor as

per (9).
RESULTS AND DISCUSSION

Analyzed composition of experimental ration is given in
Table-3. It may be observed from values in Table-3 that
experimental ration contained adequate nutrients for
growth as per (7) for broilers.

Weight gain : At the end of sixth week T4 group gained
significantly (P<0.05) higher body weight (2480.12 g) as
compared to Ty group (2409.62 g). The results obtained in
this experiment are in concurrence with the findings of (10,
11, 12) who reported significant (P<0.05) improvement in
body weight gain in broilers. However, contradictory
results were observed by (2) who reported that the body
weight values of maize gluten meal group were
significantly lower than control. (3) observed no any

significant effect on body weight.
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Table-3 : Per cent chemical composition of ration on dry matter basis.

Nutrients Prestarter ration Starter ration

Per cent in ration To (control) T To (control) T To (control) T
Crude protein 22.56 22.99 21.03 21.33 19.50 19.79
Crude fiber 4.07 3.89 3.93 3.74 3.76 3.57
Ether extract 5.21 4.35 6.42 5.43 7.44 6.47
Acid insoluble ash 0.90 0.85 0.85 0.80 0.79 0.74
Calcium 0.94 0.94 0.93 0.92 0.88 0.89
Phosphorus 0.46 0.46 0.42 0.42 0.39 0.39
ME Kcal/kg 3011.11 3009.20 3113.53 3106.71 3213.03 3205.90

Table-4 : Mean values for parameters of economic importance of broiler as influenced by maize gluten meal (67%).

Groups Feed Weight FCR Mortality Net profit
Consumption gain
(9) (9) Rs/bird
To 4046.75 2409.62 1.69 2.84 15.01
T4 4145.25 2480.12 1.67 3.07 18.47
SE 32.23 21.93 0.00
CD NS 68.09 NS

NS = Non significant

Feed consumption The feed consumption of
experimental broiler chicks was recorded at weekly
interval throughout experimental period of six weeks. The
average weekly feed consumption of broiler chicks is
presented in Table-4. Weekly feed consumption per bird
at the end of sixth week didn’t differ significantly among
treatment and control group. The birds in Ty group
consumed significantly (P<0.05) higher feed as compared
to To group. It is obvious from result that 3% maize gluten
in replacement of Soya DOC proved to be an no much
difference in feed consumption. The results of present
study could be correlated with the results of (2, 12) who
reported that the feed intake did not differ among
treatment groups. However, contradictory results were
observed by (11) who also experienced that maize gluten
meal supplementation to a certain level caused decrease
in feed consumption.

Feed conversion ratio : Feed conversion ratio during 0 to
6 week were calculated from the data of average weekly
body weight gain and weekly feed consumption and
presented in Table-4. The means at the end of 6" week for
treatment T, (1.69) and T4 (1.67) didn’t differ significantly.
The results of present study could be correlated with the
results of (2, 13) who observed that FCR values did not
differ significantly among the experiment groups.
However, contradictory results were obtained by (14, 15)
who observed positive effect of maize gluten meal
supplementation and reported that feed efficiency
improved significantly with increasing maize gluten meal
to a certain proportion.

There was no adverse effect of maize gluten meal on
the mortality of broilers, which shows that maize gluten

meal is a safer supplement for broiler ration so far the
mortality is concerned. These results have been fully
supported by earlier workers like, (12, 14, 15) who also
found that broiler fed on ration contained maize gluten
meal had no effect on mortality rate of broilers.

Economics : The cost of feed was Rs.100.06 and 100.96
in groups Ty and T, respectively; while the total cost per
bird was Rs. 133.76 and 134.66 in groups T, and T,
respectively. Against above production cost per chick, the
total income per chick achieved was Rs. 148.77 and
153.12 in groups Ty and T, respectively. Thus, the net
profit per bird received was Rs. 6.23 and 7.45 in groups Ty
and T, respectively. So, in this investigation group T,
proved to be most economical and profitable for broiler
production. It was concluded that inclusion of three per
cent maize gluten meal instead of Soya DOC for broiler
ration proved to be an efficient feed ingredient for optimum
growth, FCR and better net profits for farmers.
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ABSTRACT

The present investigation was conducted during Kharif
2017 in crop cafeteria at Krishi Vigyan Kendra, Bilari,
Moradabad to examine 12 released varieties for genetic
variability, correlation and path analyses towards grain
yield in black gram. The experiment was laid out in
Randomized Block Designwith three replications. ANOVA
showed highly significant differences among all the 12
genotypes for all the eight attributes under studied. High
genotypic and phenotypic coefficient variations were
recorded for number of pods per plant, grain yield per
plant and number of primary branches per plant. High
heritability (bs) was recorded for all the characters except
days to maturity while high genetic advance in per cent of
mean for all the characters except days to maturity and
plant height. Strong positive association of grain yield per
plant observed for all the characters except days to maturity.
Direct and positive effect on grain yield was recorded for
number of pods per plant, number of primary branches
per plant and harvest index.

Keywords genetic variability, correlation, path,
heritability, genetic advance.

The pulses are second most important group of crops
after cereals, globally. Black gram is a short duration crop
widely cultivated in India which is an excellent source of
easily digestible good quality protein and ability to restore
the fertility of soil through symbiotic nitrogen fixation. The
major constrains in achieving higher yield of black gram
are lack of genetic variability, suitable varieties and
genotypes with adaptation to local condition. Grain yield
is considered as an end product and very complex character
which controlled by poly genes and linked with other yield
component, hence, it is, very difficult to improve yield
directly. Due to high self-pollination and flower droop, the
creation of variability is difficult through hybridization
(Deepalakshmi and Anandakumar, 2004). The major
constrains in achieving higher yield of black gram is absence
of suitable ideotypes for different cropping system, poor
harvest index and susceptibility to disease (Souframanien
and Gopalakrishnan, 2004). To improve yield and other
polygenic characters, genetic variability is basic
requirement for breeding programme (Appalaswamy and
Reddy, 2004). In India, black gram is grown in both season
Kharif and Zaid. So the variability among the existing
varieties is the primary need to develop suitable genotype
for specific season. A successful breeding programme
would need information on the nature and variability in the
available genetic stock for choosing the right parents for
further improvement (Falconer, 1981).

MATERIALS AND METHODS

The experimental material for the present
investigation consisted of 12 released varieties viz., TU 94-
2,SHEKHAR 3, KUG 791, LBG 787, IPU 94-1, LBG 645, LBG
623, LBG 752, KU 96-3, IPU 2-43, NUL 7 and PU 31 collected
from Indian Institute of Pulses Research, Kanpur. The
experiment was conducted in Randomized Block Design in
crop cafeteria at Krishi Vigyan Kendra, Bilari, Moradabad
during Kharif 2017. Recommended cultural practices were
followed to raise healthy crop. Ten plants from each
genotype were randomly selected for recording
observations on eight characters viz., days to maturity,
plant height (cm), number of primary branches per plant,
number of pods per plant, biological yield (g), grain yield
per plant (g), 1000-grain weight (g) and harvest index (%).
Analysis of variance was carried out as per standard
procedure (Fisher, 1938). Genotypic and phenotypic
coefficient of variation (GCV and PCV) was calculated
according to Burton and de Vane, 1953. Broad sense
heritability and genetic advance as per Hanson 1963 and
Robinson et al., 1949, while correlation and path analyses
worked out as the method Searle, 1961 and Deway and Lu,
1969, respectively.

RESULTS AND DISCUSSION

ANOVA for all the characters revealed significant
differences among all the genotypes for eight characters
under study (Table 1), indicated that there is ample scope
to utilized these genotypes for further breeding programmes.
Phenotypic coefficient variation was higher than genotypic
coefficient of variation for all the characters thus indicating
influence of environmental/ genotype environment
interaction effects on these characters. The GCV and PCV
maximum for number of pods per plant (29.68, 27.91), grain
yield per plant (27.28, 26.31) and number of primary branches
per plant (27.10, 23.23). Moderate PCV and GCV were
recorded for harvest index, biological yield per plant and
1000-grain weight while rest two characters showed low
values (Table 2). Therefore, suggested that greater scope
of selection for number of pods per plant, grain yield per
plant and number of primary branches per plant while
harvest index, biological yield per plant and 1000-grain
weight indicated chances of obtaining some improvement
through selection. Low estimate of PCV and GCV for rest
two attributes revealed little scope of improvement in these
traits through selection. These findings are accordance with
earlier report of Konda et al., 2009; Samad et al., 2013.

Heritability (bs) include additive and epistatic effects,
it is realized only when accompanied with genetic advance.
It is also suggested that GCV with high heritability estimates
give the best picture of extent of genetic advance for


mailto:htdania@yahoo.com

TANVEER et al., Studies on Genetic Variability, Character Association and Path Analysis in Blackgram 4183

Tablel.  Analysis of variance for 8 different quantitative charactersin 12 varieties of blackgram

SI. No. Characters Mean Sum of Squares

Replication Treatments Error

(d.f.=02) (d. f. = 11) d.f.=22)
1. Days to maturity 7.58 49,75 7.43
2. Plant height (cm) 5.62 30.12" 2.72
3. No. of primary branches per plant 0.44 4.14™ 0.44
4, Number of pods per plant 4.7 171.24™ 7.17
5. Biological yield per plant (g) 0.15 13.02" 1.41
6. Grain yield per plant (g) 0.19 6.28"" 0.15
7. 1000-grain weight (g) 2.13 76.35™" 1.40
8. Harvest index 9.44 128.02™" 3.72

Table2.  Genetic parameters for 8 biometrical characters of 12 varieties of blackgram

Sl Characters Range Mean Vg Vp GCV PCV h?(bs) GA GA %
No. % of
mean
1. Days to maturity 71.33-85.66  75.33 1411 2154 499 6.16 65.50 6.26 8.31
2. Plant height (cm) 39.50-50.00 43.64 9.20 1193 6.95 7.91 77.12 5.49 12.57
3. No. of primary 3.33-6.33 4.78 1.23 1.68 23.23 27.10  73.49 1.96 41.03

branches per plant
4. Number of pods per 17.66-36.00 26.50 54.69

plant

5. Biological yield per 11.16-19.47 1594 3.87
plant ()

6. Grain yield per plant ~ 3.40-7.47 5.43 2.04
@)

7. 1000-grain weight (g)  35.73-52.20 43.60 4.99

8. Harvest index 24.72-42.93  33.86 41.44

61.86 27.91 29.68  88.40 14.32 54.05

5.28 12.34 14.42 73.23 3.47 21.76

2.20 26.31 27.28 93.02 2.84 52.27

26.39 11.46 11.78  95.69 10.02 22.98
4516 19.01 19.84  92.76 12.70 37.51

Table3.  Estimates of phenotypic (upper diagonal) and genotypic (lower diagonal) correlation coefficients between 8

characters of blackgram

Characters Daysto Plant No. of Number Biological 1000-grain Harvest Grain
maturity height  primary of  pods yield per weight(g) index yield/
(cm) branches per plant plant (g) plant (g)
per plant
Days to maturity 1.000 0.1587  0.2051  0.3619"  0.4851™ 0.1247 0.1584 0.3861"
Plant height (cm) 0.3156 1.000 0.4201* 0.4966™  0.3522" 0.0983 0.4449™  0.5215™
No. of primary branches per plant ~ 0.4554  0.4448 1.000 0.8351™" 0.3879"  0.6088™"  0.8041™* 0.7942™"
Number of pods per plant 0.4391 0.5942  0.9831 1.000 0.5439""  0.5597""  0.8638™" 0.9151™"
Biological yield per plant (g) 0.5845 0.5218 0.6573  0.6027 1.000 0.4204" 0.2633  0.7133™
1000-grain weight (g) 0.1633 0.1364 0.7649  0.6411  0.4938 1.000 0.5997"*  0.6551""
Harvest index 0.2533 0.5451  0.9461 0.9910 0.3955 0.6569 1.000 0.8614™"
Grain yield per plant (g) 04748 06482 09458 09367 07470 07022 09042  1.000

*** Significant at 5% and 1% probability level, respectively

selection of such character. Present investigation showed
high GCV, heritability (bs) and genetic advance for number
of pods per plant, grain yield per plant and number of primary
branches per plant and these character would be improve
through selection in black gram (Table 2). The result were
in agreement with Jonson et al. (1995); Konda et al. (2009);

Sowmini and Jayamani (2013); Wani et al. (2007).

The present investigation showed that grain yield
per plant exhibited highly significant and positive
phenotypic correlation with all the characters except days
to maturity. Thus, number of pods per plant, harvest index
and number of primary branches per plant emerged as most
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Table4.  Direct (Bold diagonal figures) and indirect effects of different characters on grain yield per plant at genotypic

level in blackgram

Characters Daysto  Plant height No. of Number of Biological 1000-grain Harvest
maturity (cm) primary pods  per yield per  weight (g) index
branches  plant plant (g)
per plant
Days to maturity 0.0689 0.0218 0.0314 0.0303 0.0403 0.0113 0.0175
Plant height (cm) -0.0203 -0.0642 -0.0286 -0.0381 -0.0335 -0.0088  -0.0350
No. of primary branches per plant -0.1312 -0.1282 -0.2882 -0.2969 -0.1894 -0.2204  -0.2726
Number of pods per plant -0.0488 -0.0660 -0.1145 -0.1111 -0.0670 -0.0712  -0.1101
Biological yield per plant (g) 0.3327 0.2970 0.3742 0.3430 0.5692 0.2811 0.2251
1000-grain weight (g) 0.0004 0.0003 0.0016 0.0014 0.0011 0.0021 0.0014
Harvest index 0.2731 0.5875 1.0198 1.0682 0.4263 0.7081 1.0779
Grain yield per plant (g) 0.4748 0.6482 0.9958 0.9967 0.7470 0.7022 0.9042

Residual Effect = 0.0728

Table5.  Direct (Bold diagonal figures) and indirect effects of different characters on grain yield per plant at phenotypic

level in blackgram

Characters Daysto  Plant height No. of Number of Biological 1000-grain Harvest
maturity (cm) primary pods  per yield per  weight (g) index
branches  plant plant (g)
per plant
Days to maturity 0.0250 0.0040 0.0051 0.0090 0.0121 0.0031 0.0040
Plant height (cm) 0.0040 0.0252 0.0106 0.0125 0.0089 0.0025 0.0112
No. of primary branches per plant 0.0044 0.0090 0.0215 0.0179 0.0083 0.0131 0.0173
Number of pods per plant 0.0047 0.0064 0.0108 0.0129 0.0070 0.0072 0.0111
Biological yield per plant (g) 0.2385 0.1732 0.1907 0.2675 0.4917 0.2067 0.1295
1000-grain weight (g) 0.0019 0.0015 0.0092 0.0085 0.0064 0.0151 0.0091
Harvest index 0.1076 0.3022 0.5462 0.5867 0.1788 0.4074 0.6793
Grain yield per plant (g) 0.3861 0.5215 0.7942 0.9151 0.7133 0.6551 0.8614

Residual Effect = 0.0504

important and strongly associated with grain yield (Table
3). At the genotypic level (Table 3) for these characters
were same direction but higher in magnitude with grain
yield indicated that these characters could be helpful for
improvement of grain yield per plant through improving
these characters. Direct effects revealed that number of
pods per plant, number of primary branches per plant and
harvest index exerted very high positive direct effects on
grain yield per plant at phenotypic as well as genotypic
level showed in Table 4 and 5, respectively. Thus, these
three attributes emerged as most important direct yield
components. So selection through these traits would be
effective for grain yield. The direct effects of the remaining
characters were to be considered important. The observation
is agreement of earlier workers Chauhan et al. (2007); Gupta
et al. (2005); Umadevi and Ganesan (2006).

Breeding strategies

The present investigation showed ample genetic
variability available for yield and its component related traits.
Number of pods per plant, harvest index and number of

primary branches per plant emerged as most important and
strongly associated with grain yield per plant. At genotypic
level the correlation coefficient for these characters was
same in direction but higher in magnitude with grain yield
indicated that these characters could be helpful for
improvement of grain yield/plant through improving these
characters. Number of pods per plant, number of primary
branches per plant and harvest index emerged as most
important direct yield components. So selection through
these traits would be effective for grain yield and these
varieties could be further exploit for improving grain yield
per plant in breeding programme on the basis of per se
performance.
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ABSTRACT:

The structure of a protein is very important to predict the protein’s function. Computational approaches
have shown substantial accomplishment in research methodologies to resolve biological probiems. In
this study Cytochrome bS (CBS) protein of Foxtail millet was selected for in mmq‘ is 3D
Structure as its experimental structure is not available yet. Physico-chemical che acterization
performed by computing theoretical molecular weight (MW. total number of positive d negative
(-R) residues, isoelectric point (pl), extinction coefficient (EC), instability index m mm 640
and GRAVY. SOSUI and CYS-REC servers were usdforW iSis | ? pre

Rundom coils dominated among secondary structure elements as revea
madelling of the three dimensional structure of the protein was perforn
hamology programs, SWISS model and Geno 3D. Structure Modeled &
results in comparison to those produced using SWISS- Model. Out of all four structure m the
model generated by Geno 3D was most acceptable. The quality of models were validated using protein
Mructure checking tools PROCHECK. The mnplmﬂ”j’ obtained structure l‘ﬂ ingniite
Joundation for functional analysis of experimentally derived crystal structures. The. Pom——
this model may be confirmed experimentally using X ray t")"‘w or Nuclear ; w
spectroscopy for better understanding of the molecular structure and function of CBS protein of Foxteil
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ABSTRACT

Staphylococcus spp. iscommonly found associated with pyogenic cases of skin and soft tissues. Staphylococcus
epidermidis are one of those many pyogenic species of Genus Staphylococcus. It is a Gram-positive
bacteriumresponsible for nosocomial infection. In recent time, it is reported to produce drug resistant strains and
involved in transfer of drug resistance genes to its co-habitat. There are scanty reports on the prevalence of
Staphylococcus epidermidis in country so the present study was designed to establish the prevalence of
Staphylococeus epidermidis in human pyogenic cases irrespective of age and sex. The pus samples were collected from
the tertiary hospitals with the help of sterile swabs and subject to isolation of bacteria as per standard protocols. Isolated
bacteria were characterized based on cultural, morphological and biochemical characters, All the isolates are further
processed for the molecular characterization by PCR based amplification of 16S rRNA gene and amplification of 124 bp
amplicons confirmed the isolate as S.epidermidis. Out of 200 pus samples, 150 samples revealed the isolates with
characteristics of Staphylococcus species. On PCR based amplification, out of 150 isolates, only 20 isolates produced
characteristic 124bp band of Staphylococcus epidermidis. The study revealed 75% prevalence of Staphylococcus
species in the human pus samples. However, the overall prevalence of Staphylococcus epidermidis is found 10.00%. It

seems to be first report on the prevalence of Staphylococcus epidermidis in human pyogenic cases in India.

Key words : Prevalence, Staphylococcus epidermidis, human, pyogenic cases.

Staphylococcus is Gram-positive cocci shape andon
morphological examination appears in characteristic
grapes like clusters. They belong to Micrococcacea family
and genus Staphylococcus. Out of several species of the
genus Staphylococcus, like Staphylococcus epidermidis,
colonize on skin and mucus membrane of human as well
as animal (1). This species is mainly known for its
nosocomial  infections  originated from  hospital
environments. The major virulence attribute of
Staphylococcus epidermidis, is its capability of producing
adhesion factors that helps to stick over the skin surfaces
and soft tissues (2). Staphylococcus epidermidis is the
most commeon cause of infectious generated from hospital
equipments like peritoneal and vascular catheters,
cerebrospinal shunts, vascular grafts, and prosthetic joints
etc. (3). The acquisition of Staphylococcus epidermidis
infection, mostly occur accidently during hospitalization or
during surgical interventions through contaminated
instruments. It is an example of turning commensalism
into infection (2). The biofilm or adhesion producing
capability of Staphylococcus epidermidis further attribute
to its virulence and help in establishment of infection.
Moreover, the formation of biofim provide resistance
against many of the commonly used antibacterial drugs,
making its cure difficult (2). Simultaneously, it has been
reported as a reservoir of several antimicrobial resistant
genes such as mecA genes. These genes are integrated
into the genome of the Staphylococcal cassette

chromosome mec (SSCmec) leading to resistance
against to methicillin and other «-lactam group of
antibiotics like penicillin, ampicillin, amoxicillin, Oxacillin
elc (4). Staph. epidermidis has been reported as major
pathogen in the cases of cattle mastitis (5). The
involvement of Staph. epidermidis in both human and
animals point towards its zoonotic importance. The
published reports also indicate a high level of diversity in
isolates recovered from livestock, farmers and
hospital-setting and involvement of similar clones in
humans as well as in animals (6). The available literature
revealed limited information on epidemiology of Staph.
epidermidis in India. Considering all these, the present
study was designed with the objective to know
Staph.epidermidis prevalence in the pyogenic clinical
cases of humans in and around Mathura,

MATERIALS AND METHODS

Sample collection : A total of 200 pus samples were
collected from pyogenic clinical cases of human and
animals irrespective of age and sex. All the samples were
collected with the help of single use sterile swabs and
rushed to laboratory on ice.

Isolation of Staphylococcus epidermidis : The swabs
were brought to room temperature and transferred into 3
ml nutrient broth medium (Hi media, Mumbai) and
incubated at 37°C for overnight. After overnight, 100 pl of
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vient broth culture was spread over nutrient agar plates
nd further incubated 37°C for overnight. The isolated
colonies were further characterized based on previously
described procedures (Quinn et al., 2002).

Molecular confirmation of Staphylococcus
epidermidis : The bacterial isolates suggestive of
Staphylococcusepidermidisbased on cultural,

morphological and biochemical tests were subject to
molecular confirmation with previously designed species
specific primers (7). The single colony was inoculated in 3
ml nutrient broth and incubated at 37°C for 6 hrs. The 6
hours growth was centrifuges at 3000 rpm for 5 min and
pellet was washed twice with PBS (pH 7.4) and subject to
genomic DNA isolation by phenol chloroform method (8).

The isolated genomic DNA was subject to PCR with
custom synthesized species specific primers (F- 5-ATC
AAA AAG TTG GCG AAC CTT TTC A-3 and R- 5-CAA
AAG AGC GTG GAG AAA AGT ATC A-3) (Martineau et
al.,1996). In brief, 25ul reaction mixture was prepared
using 2x Emerald Amp® MAX HSPCR Master Mix
(Takara Bio Inc., Japan), 225.6 pmol/ul of both forward
and reverse primer, 3 pl of genomic DNA template and
Nuclease free water to make up the final volume. The
PCR was performed in TC-5000 thermo cycler (Techne,
UK) with initial denaturation at 94 2C for 3 min followed by
35 cycles including denaturation at 95 °C for 1 sec,
annealing at 55 °C for 30 sec and primer extension at 72
C for30 sec. The final extension was done at 72 °C for 3
min. After completion of PCR the amplified products were
analyses by electrophoresis in 1.5% agarose gel
containing ethidium bromide under UV rays using Gel
Documentation System (Uvitec, Cambridge, UK).

RESULTS AND DISCUSSION

Due to its morphological and cultural similarity other
Staphylococcal pathogens, it mostly remains overlooked.
The ability of adhesion production in both solid and liquid
media makes it more difficult to separate and get isolated.
Most of the time bacterial colonies remain adhered with
other predominating Staphylococcal bacteria like
Staphylococcus aureus and characteristic large, entire,
golden color of Staphylococcus aureus appears
prominent over medium size, round white to creamy white
color of Staphylococcus epidermidis leading to
misinterpretation of cultural characters (9). A single colony
isolated from the nutrient agar plate was streaked on the
Mannitol Salt Agar and incubated for 18 hours in aerobic
conditions at 37° C. No change in the color of the mannitol
salt agar media due to lack of mannitol fermentation, ruled
out the possibility of Staph. aureus. Further examination
through microscope could not differentiate between these
species due to similar color, arrangement and negotiable
size. However, Grams staining revealed violet color cocci
arranged in the form of grapes like bunches.

Similarly, lacks of specific differentiating biochemical
tests make it more difficult to confirm Staphylococcus
epidermidis. However, isolates were subject to catalase
test to differentiate from Streptococcus and Enterococcus
(10). The catalase positive culture was separated for
further processing and subject to PCR based
amplification with custom synthesized pre published
primers for species specific amplification from16S rRNA
gene (7). The isolates revealed 124 bp amplicons (Fig-1)
were considered Staph.epidermidis.

Out of 200 samples 150 samples revealed
Staphylococcus spp. with prevalence rate of 75% (Fig.-2).
Itis very high rate of prevalence. The previously published
reports of similar region revealed lower prevalence (11).
The prevalence may vary from season to season and also
the age and sex of individuals. The old age people and
kids are more susceptible to skin infections due to lower
immunity levels. Thus sample biasness may affect the
overall prevalence of Staph spp.

The PCR based amplification led to confirmation of
Staph. epidermidis. Out of 200 pus samples only20
isolates found positive by species specific PCR of Staph.
epidermidis (Fig-2). The overall prevalence of Staph.
epidermidis in the human pus samples is 10.00%.It is
lower than the previous published reports (12) studied
184 neonates and reported 29.8 to 58.3% prevalence of
Staph.epidermidis in different disease conditions
including blood stream infections. The neonates are more
exposed to hospital environment and surgical instruments
so higher chances of acquiring nosocomial infections
might be the reason for the higher prevalence rates.
Further, (13) observed 77% prevalence of coagulase
negative Staph.epidermidis in the cases of hip and
kneearthroplasty. Similarly, higher prevalence of 365 and
49% was reported in UK from the post surgery cases of
hip and total knee arthroplasty (12). The source of sample
in present study included majority of adults suffering from
skin and wound ailments. The data available and its
comparison with present study reconfirmed that Staph.
epidermidis is mainly hospital acquired infection and
mostly appear after hospitalization or exposure of
improperly sterilized instruments due to its ability of
adhesion production.

Siaph. epidermidis has been ranked as third most
common infective agent in native (NVIE) and first in
prosthetic valve infective endocarditis (PVIE) (14). In
recent reports, it has been reported in infections following
artificial intraocular lens implantation due to cataract
disease (15). Staph. epidermidis is reported to rank first
following to Staphylococcus aureus in commensal
infections and major cause of infections of medical
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Fig -2 : Over all prevalence of Staph. epidermidis
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implants and nosocomial infections throughout world
especially in third world and developing countries (186).
Thus, the continuous monitoring of Staph. epidermidis
should be adopted and made an integral part of
continuous monitoring programme.
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Mastitis is one of the most significant disease in dairy cows. The manifestations of mastitis include various
abnormalities such as a watery appearance of milk. flakes. clots, or pus in milk. The incredible dominant cases arg
caused by bacteria, yet recently there have been an increasing number of reports of mycotic etiology (Spanamberg
et al., 2008). In spite of the fact that frequency of mastitis because of fungi and yeasts is normally low in dairy
herds, sometimes they have been associated with clinical mastitis in dairy cattle (Costa ez al., | 993). Candida species
are the most frequent organism among the mycotic mastitis agents isolated from infected glands (Watts, 1988).
There are many predisposing factors that may add to the continuous increase in the prevalence of bovine mycotic
mastitis as generally hot climate, predominant small-scale and houschold rearing systems of cattle that usually
associated with unsanitary milking practices, the exeessive and abuse of antibjotic treatment, the misdiagnosis and
consequent delay of specific antifungal therapy. This study explore the yeast in the milk of dairy cows.

Material and Methods

Introduction

Collection of Milk Samples

Milk sample was collected aseptically in sterile vials from the case at Veterinary Clinical Complex, College of
Veterinary and Animal Sciences, Meerut. The udder was thoroughly washed with the potassium permanganate
solution (1:1000) and wiped with clean cloth to allow dry and the teats were mopped with 70% ethyl alcohol.

Media Reagents and Chemicals

The media and chemicals were obtained from Hi-media, Mumbaj (India) and prepared in the laboratory as per the
standard procedures (Cruickshank e al.. 1975).

Isolation and Identification of Isolates

Milk sample directly inoculated on Brain Heart Infusion Agar (BHI), Mac Conkeys Lactose Agar (MLA) and
Sabouraud Dextrose Agar (SDA) plates for microbial isolation. The inoculated plates were incubated aerobically at
37°C for 24-48 hrs for bacterial isolation and 25°C for one week for fungal isolation, The typical colonies were
subjected to various m icrobiological tests methods as per described by Quinn er al. (2004).

In-vitro Antifungal Susceptibility Testing

as most of the fungi don’t respond any antibiotic therapy (Tarfarosh and Purohit, 2008). Candida is typically viewed
a5 an opportunistic yeast pathogen, and the source of contamination may be skin of the udder, milker’s hands.
milking machines, floors, straw, feed, medications, sanitary agents and other equipment (Krukowski ef /. 2006).
Kitamura er al. (1990) reported pseudohyphae, blastoconidiae. and hyphae in the mammary tissue and infiltration
and granulation tissue in chronic mastitis due to Candida maltosa in a cow. The isolation and identification of ¢ 4
albicans from mastic milk demonstrated that yeast was likely the etiological agent of mastitis in this case. Our
investigation likewise supported by the finding of Pal (2015) who reported first time Candida species from the she
camel in Ethopia. Extensive indiscriminate application of antibiotics for the treatment of mastitis may lead to

186 International Journal of Livestock Research
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development of fungi in the under.
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Abstract

Crossbred cattle (Jersey x Sahiwal), eight year of age was suffering from a
clinical mastitis. It was treated with cephalosporin according to antibiotic
sensitivity test. The Candida species was isolated in pure form and it was
subjected to five antifungal drugs viz: Ketaconazole, Fluconazole, Clo-
trimazole, Itraconazole and Polymixin-B. The Polymyxin B was the best
effective drug against candida mastitis. . Indiscriminate utilization of
antibiotics without knowing the cause of infection could be a reason behind
the candida mastitis.

Keywords: Antifungal, Candida, Mastitic
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Impact of CFLD on Production and productivity blackgram (Urd)

K. M. SINGH!, S K VERMA AND L B SINGH?
Krishi Vigyan Kendra, Shahjahpur

Abstract

Pulses are rich source of protein and can play vital role in fulfilling the rquirement of swiftly
increasing population. India is the world's first largest producer (25%) and consumer (27%) of
pulses and importer (14%) of pulses in the world. It was for the first time since plan intervention
on pulses that nation inscribed a success by achieving higher production at 23.13 Mt and 25.23
Mt during 2016-17 and 2017-18. Major increment was recorded in kharif production i.e. 62 per
cent mainly due to lion share contributed by urd (82 per cent) followed by tur (52 per cent) and
mung (34 per cent). Over all maxium number of farmers fall in category of poor level kowledge,
while very fiew with high knowledge level. The average yield recommended practice (CFLD) was
obtained 13.66 g/ha as compared to farmers’ practice 7.03 q/ha, which was 94.44 per cent higher
than farmers’ practice. Technology gap is the gap in the demonstration yield over potential yield
was found 0.34 q/ha while extension gap was recorded 6.64 q/ha. Technology index I (1.43-
3.43). The two years average yield of CFLD demonstration technology I was found 2.43 per
cent. Technology Index Il of CFLD black gram was found higher (48.57) over farmers’ practice.
Cultivation of black gram under improved technologies gave higher net return 41400 & 47120
Rs/ha compared to 13050 & 16040 Rs/ha under farmers’ practice in the corresponding years.

The average benefit cost ratio of CFLD demo was 2.65, and that of farmers’ practice 1.66.

Key Word: Black gram, production, productivity and area

Introduction

India foodgrain production to hit a record high
291.95 million tonnes in 2019-20. Total pulse production
during 2019-20 is estimated at 23.02 million tonnes
which is higher by 2.76 million tonnes than the Five
Year average production of 20.26 million tonnes. Pulses
account for 20 per cent of the area under foodgrain
and cntributed around 7-10 per cent of the total
foodgrains production in country. Madhya Pradesh,
Maharasthra, Rajasthan, Uttar Pradesh and Karnataka
are the top five pulses producing stastes and
productivity of pulses is 764 kg/ha. Pulses are rich
source of protein and can play vital role in fulfilling the
rquirement of swiftly increasing population. India is
the world’s first largest producer (25%) and consumer
(27%) of pulses and importer (14%) of pulses in the
world. Globally, different pulses are cultivated in 83.3
million hactares in 171 countries with the production

ISr Scientist and Head, KVK, Nanpara, BahraichIl
Professor (Extension), SVPUAT, Meerut

of 81.8 million tonnes. India is world’s largest producer,
accounting for 34% of area and 24% of production.
The total consumption of various pulses and pulse
products in India about 21 - 22 million tonnes. The
most imported pulses are pegionpea, chickpea,
blackgram, lentil and greengram, along with it being
the largest importer of pulses, it is also largest producer
of the same. Almost 24 per cent of total GDP in terms
of Global output is been contributed by pulses in the
country. India imported pulses worth over 110 billion
Indian rupees in financial year 2021, an increse from
the previous financial year.

Almost pulses are mainly being grown on
marginal and sub-marginal land under rainfed
conditions with low input usage and less than 15% of
area under pulses is irrigated, exposing its production
to weather-related yield risks.

Blackgram (Urd), the third important crop grop,
was cultivated over an area of 5.44 million ha (Kharif
+ Rabi) and recod a production of 3.56 Mt at a
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productivity level of 655 kg/ha. this was the highest
ever area, production and productivity in this crop.
Major contributing state have been MP, Rajasthan, AP,
UP, Tamilnadu, Mahrastra Jharkhand and Gujrat.

It was for the first time since plan intervention
on pulses that nation inscribed a success by achieving
higher production at 23.13 Mt and 25.23 Mt during
2016-17 and 2017-18.

Major increment was recorded in kharif
production i.e. 62 per cent mainly due to lion share
contributed by urd (82 per cent) followed by tur (52
per cent) and mung (34 per cent).

The mandate, of the Krishi Vigyan Kendra
(KVKs) are application of technology through
assessment, refinement and demonstration of proven
technologies under different ‘micro farming’ situations
in a district (Das, 2007). The production and
productivity of Blackgram (Urd) is not adequate in
the district due to use of poor quality seed, poor
production technology, attack of yellow mosaic virus
(YMYV), and incidence of insect- pests. Therefore, it
is necessary to demonstrate production and protection
technologies to the farmers which are not adopted
by them. Taking into the concentration cluster front
line demonstrations were conducted on Kharif black
gram (Urd) (var. PU 31). The major objectives of the
study was to demonstrate the performance of
recommended high yielding black gram variety with
full recommended package of practices and to
compare the yield levels of Farmers’ practice.
Methodology

The present study was coduct with aim to
assess the impact of cluster front line demonstration
on production of blackgram. The cluster front line
demonstration of kharif on blackgram for the year 2016
and 2017. Guide line of Cluster Frontline Demonstration
to KVK by ICAR-ATARI, Kanpur Zone III. According
CFLDs under blackgram (Urdbeen) laid out in ten
villages. The knowledge level of the farmers in these
villages was also evaluated by random sample of 30
farmers each village. Thereby sample included 300
numbers of farmers in the study. The farmers were
asked to reply questions about the improved agro
techniques including the high yielding varieties of
blackgram. The score so obtained under various
questions were summed-up. On the basis of the total
score obtained, respondents were categoriezed on to
three classes i.e. low, medium and high level of
knowledge.
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The soil sample were taken and analysis before
sowing of CFLDs demonstrations.The soil of CFLDs
fields were found sandy loam to clay loams having 0.3
to 0.6 per cent available organic carbon, 240 to 290
kg/ha nitrogen, 29 to 47 kg/ha available P,O, and 60
to 120 kg/ha available potassium with pH range from
6.5t0 7.9. CFLDs on Blackgram were cultivated during
kharif season and sown first fortnight of August. Black
gram crop was sown in line and fertilize with a common
dose of N:P:K:S @ 20:60:40:25 kg/ha. Full Nitrogen,
Phosphorus, Potash and Sulpher applied at the time of
sowing. Nitrogen was use as starter dose of crop. Seed
Treatment done by using carbandazim @ 2g/kg seed
2 to 3 days beforeof sowing. Soil treatment of CFLDs
demonstration fields were taken by using trichoderma
@ 5 kg/ha and plant protaction measures adopted
during crop period.

Participating farmers were provide with all
advance technical know how about advanced
cultivation of blackgram crop.Scientist of KVK also
visited regularly to the demonstrations fields and
continously guided the farmers. The variety PU 31
was utilized for collaction of feedback information for
more improvements in technology transfer programme.
field days and group meeting were also organised at
demonstration site to provide the opportunities for other
farmers to witness benefits of demonstration
technologies. The dataon Blackgram productivity (q/
ha) were collacted from the demonstration and control
plot (Farmers Practice) for further analysis. The critical
inputs were duly supplied to the farmers by KVK.
Data were collacted fro the field of CFLDs farmers
and analysed to compare the yield of farmers’ field
and CFLDs fields. The technology gap, extension gap
and technlogy index I and technology index II were
were estimated by using formulae provided by Samue
et.al. 2000.

Technology gap = Potential Yield — Demonstration Yield
Extension gap = Demonstration Yield — Farmers
Practice Yield (control)

Technology index I
Potential Yield-Demonstration Yield
= x 100
Potantial Yield
Technology index II
Demonstration Yield — Check Yield
= x 100

Demonstration Yield
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Results and Discussion
Knowledge Level of Advanced Agronomic Practices of
Blackgram (Urd)

To know the need of the technological
intervantion the knowledge level of the farmers in ten
villages were estimete from 300 farmers from 30
farmers each village. Over all maxium number of
farmers fall in category of poor level kowledge, while
very fiew with high knowledge level (Tabl 1). thus the
need was felt to introduce latest varieties and nutrient
management in CFLDs programme in 06 villages.
CFLDs are good extension tool to demonstrtion the
impact of new agro techniques to the farmers.

Table 1: Overall knowledge level of farmers in respect
of cultivation of Black gram (Urd) N=300

Category of Score Range  No.of % of
Knowledge level Farmers respondent
Low 30-35 146 49
Medium 36-54 108 36
High 55-75 46 15

Yield and Technological index I & II :

Implementation of improved production
technology remarkably increased the yield (94.44) over
farmers practice during both years of CFLD
demonstration. The average yield recommended
practice (CFLD) was obtained 13.66 gq/ha as compared
to farmers’ practice 7.03 q/ha, which was 94.44 per
cent higher (Table 2). Yield obtained under CFLD
demonstration at par than potential yield of variety. It
may be due to cumulative effect of several biotic and
a biotic factors in micro climatic condition and good
management of agronomic practices.

Yield enhancement under recommended
practice might be due to balance nutrition as per soil
test value, integrated approach, involving fertilizers and
bio fertilizers which play a vital role in making
availability of plant nutrients. Similar results were Singh
et.al. (2019), Tomar et.al. (2003).
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Technology gap is the gap in the demonstration
yield over potential yield was found 0.34 g/ha while
extension gap was recorded 6.64 g/ha. The technology
gap was found very less that’s mean the application
oftechnological intervention and climatic condition are
good for the variety. But to minimize the extension it is
need to educate the farmers through various means
for more adoption of improved high yielding variety
and recommended practices to bridge the wide
extension gap. This extension gap requires urgent
attention from planners, scientists, extension personnel,
development department and NGOs working in the
agricultural fields.

Technology index shows the feasibility of the
evolved technology at the farmer’s field. The lower
the value of technology more is the feasibility of the
technology. The Data showed in table 3 that adopting
advance production technology under CFLD
demonstration produce at par than the potential yield
of variety and it reflected technology index I (1.43 -
3.43). The two years average yield of CFLD
demonstration technology I was found 2.43 per cent.
Technology Index II of CFLD blackgram was found
higher (48.57) over farmers’ practice.

Data presented in table 3 revealed that
demonstration technology had impact over farmers’
practice. It might be due to cumulative effect on
average yield of district, technology index I and
technology index II due to good management of CFLD
and technology spread among the farmers of district.
The average yield increased in CFLD demonstration
field due to technology intervention may happen in
other similar situation the results agreement with Singh,
et.al. (2019), Roy et.al. (2006) and Tomar et.al.

(2003)
Economical Assessment

Input & output prices of commodities prevailed
during each year of demonstration were taken for
calculating cost of cultivation, net return and benefit

Table 2: Performance of technological intervention (CFLD) on Yield (q/ha)

Year Yield Potential Yield obtained (q/ha) Yield Technology Extension
(g/ha) Check Demo increase (%) gap gap
Maximum Minimum Average Maximum Minimum Average
2016 14.00 8.50 6.50  6.95 15.10 1220 1352 9452 0.48 6.57
2017 14.00 8.90 720  7.10 15.30 1230  13.80 94.36 0.20 6.70
Average 14.00 8.70 6.85 7.03 15.20 12.25 13.66 94.44 0.34 6.64
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Table 3: Performance of technological intervention (CFLD) on technology index I & 11

Year  Area Demo Variety Nationalav. Stateav.  Districtav. Potential yield of Technology Technology
(ha) (No) Check Demo yield (g/ha) yield (q/ha) yield (g/ha) demovariety — IndexI Index Il
2016 10 25 Shekhar PU 31 6.55 3.20 10.70 14.00 3.43 48.59
2017 10 25 Shekhar PU 31 6.55 3.20 10.70 14.00 1.43 48.55
Average 10 25 - - 6.55 3.20 10.70 14.00 243 48.57
Table 4: Economical comparison between CFLD demo and farmers’ practice
Year Sale Expenditure and return (Rs/ha) Net income
Price Check Demo increase (%o)
(Rs/q) GrossCost GrossIncome NetReturn B:C GrossCost GrossIncome NetRetun BC
(Rs/ha) (Rs/ha) (Rs/ha) ratio  (Rs/ha) (Rs/ha) (Rs/ha) ratio
2016 5000 21700 34750 13050 1.61 26200 67600 41400 2.58 217.0
2017 5400 22300 38340 16040 1.71 27400 74520 47120 2.71 194.0
Average 5200 22000 36545 14545 1.66 26800 71060 44260 2.65 205.5

cost ratio (table 4). The investment on production by
adopting improved technologies (cost of cultivation)
were 26200 to 27400 Rs/ha with a mean value of 26800
Rs/ha against farmers’ practice where the variation in
cost of production were 21700 to 22300 Rs/ha with an
average of 22000 Rs/ha. Cultivation of blackgram under
improved technologies gave higher net return 41400
& 47120 Rs/ha compared to 13050 & 16040 Rs/ha
under farmers’ practice in the corresponding years.
The average benefit cost ratio of CFLD demo was
2.65, and that of farmers’ practice 1.66. The average
net return increase 205.5 per cent higher than that of
farmers’ practice. This may be due to higher yields
obtained under CFLD technology compares to
farmers’ practice. The result suggested economics
viability and agronomic feasibility of technology for
blackgram cultivation as reported Singh et.al. (2019),
Deshmukh et.al. (2005) and Pathak (2005)
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Introduction

Paddy is one of the most staple and nutritive food crop for human all over the world. It
requires nutrient elements for their establishment and survival. Among those nutrient
elements, optimal N supply matching with the actual crop demand is thus vital for improving
crop growth and maximizing production. Nitrogen (N) is necessary for all forms of life and is a
crucial component for increasing production of food to feed the continuously increasing human
population (Abrol et al., 2012). Nitrogen is the most—scarce and highly mobile element in
nearly all soils. Thus, adequate N fertilizer application is essential for normal crop growth
and grain yields (Zapata, 2008). Inadequate and/or ineffective fertilizer N management can be
harmful to crops and the environment. The goal of optimal N management systems is to
match fertilizer N supply with real crop needs, optimizing crop N absorption while
minimizing N losses ensuring low risk of environmental pollution. Judicious use of N
fertilizer makes crop less prone to lodging and certain insect pests and diseases. Two major
strategies followed in N management are 1) Blanket fertilizer N recommendations 2) Crop-need-
based N management. Blanket-fertilizer N recommendations do not consider variability in soil N
supply and changes in crop demand. Crop-need-based N management approach takes into
account variability in soil N supply and crops' additional requirement for N fertilizer. Several

VOLUME -02 ISSUE -10: OCTOBER 2022 1] Page



G
A\GRI MEET

Multidisciplinary e-Magazine

faf@g s st ga gl

techniques are used to measure greenness including near-infrared leaf N analysis, chlorophyll
meters, leaf color charts, crop canopy reflectance sensors and remote sensing (Giller et al.,
2004). Based on leaf area, the chlorophyll meter, also known as SPAD (soil plant analysis
development), may swiftly and consistently measure a crop's N condition. It has been used
effectively in rice (Follett et al., 1992). Many Asian farmers are unable to get chlorophyll
meters because to their expensive cost. The leaf colour chart (LCC) developed by IRRI,
Manila, Philippines is a low-cost alternative to the chlorophyll meter (Balasubramanian et al.,
1998). LCC are a simple, fast, inexpensive and non-destructive technique for determining and
managing the nitrogen content of rice leaves by farmers without any help from others (Scharf
et al., 2011). It is an ideal tool & ecologically-friendly to optimize Nitrogen use efficiency

irrespective to N applied.

Role of LCC in Nitrogen management in paddy

Proper nitrogen management in rice influences yields and grain quality. Monitoring of plant
N status is important in improving the balance between crop N demand and N supply from
soil and applied fertilizer. The LCC is used to monitor leaf N status from tillering to panicle
initiation or later, by either of two equally effective options. The leaf colour chart consists of
4 or 6 green strips, 1% strip with light green colour and the last strip (4" or 6™) with dark
green colour and in between strips (2" to 5™ is with varying intensity of green colour.LCC is
the chart which appears that of paddy leaves and having the colour from dark green to
yellowish green colours. Yellowing of leaves in paddy indicates the deficiency of nitrogen,
but it is difficult to decide the quantity of nitrogen to be applied based on the extent of
yellowing. The concentration green or yellowish green colours of LCC reflect the N
concentration (deficient or sufficient) of paddy leaves. Dark green colour of a leaf represents
the abundant nitrogen status of that leaf and increases in yellow colour shows the severeness

in deficiency of that leaf.

Assessment of N requirement through LCC critical value by using of Leaf Colour Chart

1. Randomly select ten disease free paddy plants from the field for assessing the leaf

colour.
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2. Match the colour of the selected leaves by keeping the middle of the leaves on the
colour strips of leaf colour chart and assess the colour intensity (LCC value) during
morning hours (8-10 am).

3. Measure the leaf color against the shade of your body, because direct sunlight affects
leaf color readings. If possible, it should be ensured that the readings are taken by the
same person.

4. If the color of a paddy leaf is in between two colour strips of the chart, then take
average of two values as the reading.

5. Assessment of the leaf colour with LCC should be start at 14 days after transplanting
of paddy or 21 DAS (days after sowing) in direct seeded rice.

6. LCC readings should be repeat in every 7 days for 110-130-dayrice crops and every
10 days for more than 130-daycrops until panicle emergence.

7. Critical LCC values vary considerably among different rice genotypes having
different genetic background, plant type and leaf colour. LCC critical value is 3.0 in
low N response cultures and 4.0 in other cultivars and hybrids.

8. Assess the average LCC values of 10 leaf samples. When the average LCC value of
ten leaves or when the LCC values of five or more leaves found below the LCC

critical value, then top dress nitrogen depending on the crop growth and stage.

Generally, application of N is recommended on the basis of LCC critical values as follow as:

L N requirement
S. N. Season LCC critical value
(kg)
1. | Wet season (Kharif) 3 23
2. Direct seeded* 3 23
3. Boro rice* 4 35

* 23 kg of N should be applied as basal dose
Nitrogen supplied through various organic manures

Organic manure has been used to improve soil fertility and enhance crop productivity by
providing all the nutrients that are required by plants but in limited quantities. It helps in

maintaining C:N ratio in the soil. These organic manure supplied N to the soil in low quantity
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after mineralization process, which is available for crop. Application of organic manure
increases organic elements’ availability in soil, thereby improving the nutrient use efficiency
(NUE) of crops and alleviating the harmful impact of climate change on crop production.

Various kinds of organic manure are available for supply of N are as follows:

] ! Water C N
Organic material®
(%) (% of fresh material)
Human feces 1.0
Cattle feces 0.3
Pig feces 0.5
Fresh cattle manure 60 810 0.4-06
Composted cattle manure 35 30-35 1.5
Pig manure 80 5-10 0.7-1.0
Poultry manure 55 15 1.4-1.6
Garbage compost 40 16 0.6
Sewage sludge 50 17 1.6
Sugarcane filter cake 75-80 8 0.3
Castor bean cake 10 45 4.5

kg nutrient per t fresh manure = % nutrient content x 10
(Source: Fairhurst et al., 2007)

Advantages of Leaf Color Chart
e Itis asimple and easy to use tool for farmers to assess the time of N required by the

crop at different stage.

o ltis very effective in avoiding over application of N fertilizers, which reduce the rate
of soil degeneration, water, and ecosystem.

e It offers harmonious behavior of N to the crops, which can be enhanced N use
efficiency.
o It helps to reduce cost of cultivation by the judicious application of N.

Conclusion:

It seems that improper application of nitrogen is subjected to many losses from the rice field

and also creating environmental pollution. Therefore, it should be applied at required quantity
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and at required time to enhance the yield and nitrogen use efficiency. It can be easily
achieved by leaf colour chart. LCC-based N management assures optimal rice vyields
consistent with efficient N use and enhanced farmers’ profits due to the saving in the use of N
fertilizers. LCC is a simple, cheap, and easy-to-use tool that can help farmers manage N

judiciously.
References:

Abrol, Y.P., Pandey, R., Raghuram, N. and Ahmad, A. 2012. Nitrogen cycle sustainability
and sustainable technologies for nitrogen fertilizer and energy management. Journal
of the Indian Institute of Science, 92(1), 17-36.

Balasubramanian V., Ladha, J.K. and G.L. Denning. (eds.). 1998. Resource management in

rice systems: Nutrients. The Netherlands: Kluwer Academic Publishers, pp 600.

Fairhurst, T., Witt, C., Buresh, R., Dobermann, A. and Fairhurst, T. 2007. Rice: A practical

guide to nutrient management. International Rice Research Institute.

Follett, R.H., Follett, R.F. and Halvorson, A.D. 1992. Use of a chlorophyll meter to evaluate
the nitrogen status of dryland winter wheat. Communications in Soil Science and
Plant Analysis, 23: 687-697.

Giller, K.E., Chalk, P., and Dobermann, A. 2004. Emerging Technologies to Increase the
Efficiencyof use of Fertilizer Nitrogen, In: Agriculture and the Nitrogen Cycle:
Assessing the Impacts of FertilizerUse on Food Production and the Environment,
Mosier A.R., Syers J.K., Freney J.R. (eds).Washington DC: Island Press. 2004. pp.
35-51.

Scharf, P.C., Shannon, D.K., Palm, H.L., Sudduth, K.A., Drummond, S.T. and Kitchen, S.T.
2011. Sensor-based nitrogen applications out-performed producer-chosen rates for

corn in on-farm demonstrations. Agron. J. 103:1683-1691.

Zapata, F. 2008. Introduction to nitrogen management in agricultural systems. Guidelines on

Nitrogen Management in Agricultural Systems, pp.1.

VOLUME -02 ISSUE -10: OCTOBER 2022 5| Page



ﬂublished By Agri Meet Foundation and Hindustan Agricultural Research \

Welfare Society

Registered under Ministry of MSME Govt. of India (UDY AM-UP-23-
000202012) & 1SO: 9001-2015 certified, Niti Ayog (UP/2021/0294399), Indian

Society Act (ETW/07153/2021), Indian Trust Act, International Accreditation

\ Forum, International Accreditation Service /

VOLUME -02 ISSUE -10: OCTOBER 2022 6| Page



Biotech Today (July-December 2021):11 (2):47-54

DOI : 10.5958/2322-0996.2021.00012.0
RESEARCH ARTICLE

Recent Advancements and treatments in Recurrent

Spontaneous Abortion : An Overview
Akriti Gaurav'’, Anshul Srivastava®, Aditya Pathak®?, Ashish Kumar Rai?, R. S.

Sengar® and Pankaj Chauhana®

Recieved: 4 January 2021 Revised: 2 February 2021 Accepted: 10 March 2021 Published: 2022

Abstract

Two or more successive pregnancy losses
before the 20th week of pregnancy are referred
to as recurrent spontaneous abortion (RSA).
Recurrent spontaneous abortion has an
etiology that is mostly unknown,
multifactorial, with a lot of discussion about
diagnosis and care. In this review we talked
about the causes and the method to treat
recurrent spontaneous abortion (RSA).
Anatomical, gastrointestinal, and placental
disorder, hormone concerns, illness, cigarettes
and alcohol consumption environmental
conditions, mental illnesses and traumatic life
experiences, as well as some coagulation and
protein deficiency responsible for immune
system control, are all logical etiologic

triggers.
In addition, the immune response plays an
important role in human reproduction.

Infertility, polycystic ovary syndrome, IVF
success, obstetrical success, and male gonadal
function have all been linked to vitamin-D.
Low vitamin-D levels can boost the risk of
obstetric problems during pregnancy. The
majority of (RSA) cases, however, are
undescribed, which can be attributed to
autoimmune and isoimmune antibodies,
which could play a role in pregnancy

1*3%College of Biotechnology, Sardar Vallabhbhai Patel
University of Agriculture and Technology, Meerut, Uttar
Pradesh, India

*%Department of Biotechnology, Bansal Institute of
Engineering and Technology, Lucknow, Uttar Pradesh, India

*Corresponding Author akritinarayan11@ gmail.com

immunologic failure and abortion. The ability
to recognize pregnancy immunologically is
critical for the continuation of pregnancy.
Anti-HLA antibodies may be prevented by
inadequate identification of antigens from an
unborn child or increased HLA exchange with
the parent. Abortion is linked to lower levels of
antiidiotypic antibodies (Ab2), anti-paternal
cytotoxic antibodies (APCA), and mixed
lymphocyte reaction blocking antibodies
(MLR-Bf) in women with (RSA), according to
several reports.

Thrombolytic therapies such as aspirin as well
as heparin, intravenous immunoglobulin
(IVIg) treatment, lymphocyte vaccination with
parental lymphocytes, and newly used (RSA)
drugs are all efficient.

Keywords: Recurrent Spontaneous Abortion,
Immunologic Factors, Natural Killer Cell,
Aspirin, Heparin.

Introduction

In terms of its social and economic
consequences, spontaneous miscarriage is a
significant problem. Females are delaying
conception until they are in their thirties or
forties more often these days, and fertility is
declining as a result, the rate of spontaneous
abortion rises after the age of 30-35 years.
Abortion is characterized as the termination of
a pregnancy before 20 weeks of pregnancy or
when the baby weighs less than 500 gm; it can
be spontaneous, threatened, imminent,
complete, or incomplete (Lin et al., 2018). The
most common pregnancy complication is
abortion (Moradinazar et al. 2020).

call
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In around half of RSA cases, no etiologic
element has been reported (Yang et al. 2017).
Unsafe abortion is still a significant public
health issue around the world, with the World
Health Organization reporting 21.6 million
unsafe abortions in 2008 (Lin et al. 2018). For
all pregnant women, a spontaneous
miscarriage is a devastating loss. It affects
around 1% of all females (Li et al. 2017).

Recurrent spontaneous abortion (RSA) was
historically described as the 3 or more
consecutive miscarriage just before 20th week
of gestation (Pandey et al. 2005; Sarno et al.
2019). However, since clinical investigation
and possible interventions might be too late if
started after the third miscarriage, this term
should be redefined to reflect the new social
behavior of pregnancy at an older age. The
American Society for Reproductive Medicine
updated its concept of RSM in 2008, stating
that it now includes two or more aborted
pregnancies (Wang et al. 2017; Sarno et al.,
2019). Infertile couples have a higher risk of
spontaneous miscarriage than the general
population, according to an early analysis, and
patients with a history of RSM have a higher
incidence of infertility. However, another
study found that the risk of spontaneous
abortion is not higher in pregnancies
conceived with assisted reproductive
technology (ART) than in pregnancies
conceived naturally. Recurrent spontaneous
abortion has an underlying cause that is
sometimes uncertain and can be highly
variable, with considerable discussion about
assessment and treatment. Recurrent
miscarriage can be caused by a number of
factors like, chromosomal, infection, smoking,
low vitamin D levels (Li et al 2019; Sereshki et
al 2014; Tian et al., 2020; Samimi et al., 2017).
and alcohol intake, as well as genetic,
anatomical, endocrinological, stress factors
and placental abnormalities (Adib-Rad et al.,
2019). In addition, certain autoimmune and
isoimmune factors can play a role in
RSA-positive women'’s pregnancy
immunologic collapse (Wu et al., 2017).
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Fig. 1 Etiologic Triggers of RSA

Changes in HLA-G molecule expression,
T-helper-1 cytokine sequence, and natural
killer (NK) cell cytotoxicity may also induce
abortion in women with RSA. The
immunological interaction between the
mother and the embryo is a 2 way interaction
defined on the one side by perinatal antigen
exposure and on the other side by the mother’s
immune systéem’s recognition and reaction to
these antigens. Antithrombotic therapies like
heparin and aspirin, intravenous
immunoglobulin (IVIg) medication, parental
lymphocyte vaccination, and the newly
utilised 1lalpha, 25-dihydroxyvitamin-D3
(VD3) treatments are all important
medications for the isoimmune cause of RSA
(Coulam 1991; Liv et al. 2018). Their findings
are the result of proper humoral factor
induction, which results in a transition from
Th-1 to Th-2 level, which leads to substantial
immune system changes. The function of NK
cells is hindered in females with RSA.
Factors Associated with Recurrent Spontaneous Abortion (RSA)
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Fig. 2 Factors associated with recurrent

spontaneous abortion (RSA)
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ABSTRACT

The present investigation was carried out with 21 diverse genotypes of bread
wheat incompletely randomized block design with 3 replications at Krishi
Vigyan Kendra, Bilari, Moradabad to assess these released varieties, their 12
guantitative characters viz. days to maturity, plant height (cm), no. of
effective tillers/plant, flag leaf length (cm), flag leaf width (cm), flag leaf area
(cm?), spike length (cm), no. of grains/ spike, biological yield (g), 1000-grain
weight (g), harvest index (%) and grain yield/ plant (g) for genetic diversity
for yield and its contributing traits under normal sown condition. The
statistical analysis for genetic divergence was done using Mahalanobis-
D’statistics and clustering of genotypes using Euclidean method. On the basis
of genetic diversity analysis, it was found that the maximum percent
contribution towards genetic divergence was from number of effective tillers
per plant and minimum by grain yield per plant. Clustering of genotypes
revealed that cluster-111 has maximum number of genotypes (07), clusters |
and VI each have 04 genotypes, clusters Il have 3 genotypes, clusters VI have
2 genotypes while clusters V has only one genotype. The high estintra-cluster
distance was shown by cluster-VI (81.607) revealing maximum genetic
divergence among its constituents. The highest inter-cluster distance was
found between clusters V and VI (548.020) and the lowest was between
cluster-11 and 111 (96.157). Cluster-1 exhibited highest cluster means for the
traits 1000-grain weight and harvest index, Cluster-VI for grain yield per
plant, number of grains per spike and biological yield while clusters-11 and 1V
revealed highest cluster means for leaf width and leaf area. The genotypes
having desired values from different clusters can be exploited in further
breeding programme for the development of high yielding wheat genotypes.

Key words: D?statistics, Genetic diversity, intra-inter clusters

Wheat (Triticum aestivum L.) is the most widely grown crop and an essential component of the global food
security, providing one-fifth of the total calories for the world’s population. In India, the 91 per cent wheat area
is spread over in eight states viz. Punjab, Haryana, Delhi, Uttar Pradesh, Rajasthan, Gujarat, Bihar and Madhya
Pradesh. Uttar Pradesh is the leading wheat producing state, which shares more than 36 per cent both in area and
production in the country. Uttar Pradesh occupies an area of 9.35 million hectares and has recorded production
of 32.089 million tones with productivity of 34.32 g/ha. The highest productivity state is Punjab producing
51.90 g/ha (Anonymous, 2020).The Genetic diversity and relationship among genotypes is a prerequisite for any
successful breeding programme (Wani et al. 2020). Genetic diversity of plants determines their potential for
improved efficiency and hence their use for breeding, which eventually may result in enhanced food production.
Evaluation of genetic diversity levels among adapted, elite germplasm can provide predictive estimates of
genetic variation among segregating progeny for pure-line cultivar development. Genetic similarity or
dissimilarity can be compared by genetic distance among different individuals. Genetic distance can be used to
measure the genetic divergence between different sub-species or different varieties of a species. The parents
having more genetic distant relationship result into higher heterotic expression in F; and greater amount of
genetic variability in segregating populations (Shekhawat et al., 2001, Khokhar et al. 2019).

Genetic diversity of genotypes is not always based on factors such as geographical diversity, place of
release and ploidy level etc. Hence characterization of genotypes should be based on statistical procedures.
Different statistical methods have been developed to assess the genetic diversity such as D?-statistics and
hierarchical Euclidean cluster analysis. These methods determine the genetic divergence using the similarity or
dissimilarity based on aggregate effect of different economic important traits. Some appropriate methods,
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cluster analysis, genetic diversity identification, parental selection, tracing the pathway to evaluate crops, centre
of origin and diversity (Mohammadi and Prasanna, 2003; Wani et al. 2018; Wani et al. 2020). Genetic
improvement of yield especially in self-pollinated crops depends on nature and amount of genetic diversity
(Joshi and Dhawan, 1966). The most common approach for wheat breeding is hybridization and subsequent
selection. Parents’ choice is the first step in plant breeding program through hybridization. Higher heterosis in
progeny can be observed with higher genetic distance between parents (Joshi and Dhawan, 1966). Estimation of
genetic diversity is one of appropriate tools for parental selection in wheat hybridization programmes. This
study is to estimate the genetic diversity among the genotypes for further utilization in hybridization
programme.

MATERIALS AND METHODS

The research related to genotypic/phenotypic screening, was carried out in the crop cafeteria of Krishi Vigyan
Kendra, Bilari, Moradabad during the Rabi 2019-20. The experimental material consists of 21 released varieties
of bread wheat namely: K-7903, K-1006, K-402, K-9644, K-65, K-607, K-307, K-424, K-9465, K-9006, K-
9351, K-9162, K-1317, K1601, K-1313, K-8962, K-9423, K-9533, K-8434, K-9107 and K-68 were evaluated in
three rows of 3 meter long. Row to row and plant to plant distance was kept 23 cm and 5 cm, respectively, in
Randomized Block Design (RBD) with three replications. All the recommended package of practices for wheat
was followed to raise a healthy crop. The data were recorded for 12 characters namely: days to maturity, plant
height (cm), no. of effective tillers/plant, flag leaf length (cm), flag leaf width (cm), flag leaf area (cm?), spike
length (cm), no. of grains/ spike, biological yield (g), 1000-grain weight (g), harvest index (%) and grain yield/
plant (g)and were subjected to various statistical analyses as usual procedure. Flag leaf area were recorded as
per method given by Lazerov, 1965 [(leaf length x leaf width at maximum) x 0.66]. The statistical analysis for
genetic divergence was done using Mahalanobis-D? statistics (Mahalanobis, 1936) and clustering of genotypes
was done using hierarchical Euclidean cluster analysis.

RESULTS AND DISCUSSION
The present investigation showed that all the 21 genotypes were grouped into six clusters (Fig. 1 and Table 1)

suggesting considerable amount of genetic diversity in the material. The cluster-111 had highest number of
genotypes  (07)

followed by Ward's Minimum Varance Dendrogram
cluster-1 & IV (04 _
genotypes in ™

each), cluster-1l
(03), cluster-VI
(02)  clusters-V

had single s
genotype  only. i
The cluster-I -
consisted of s
genotypes viz.: K o
7903, K 9162, K it
0307, K 1317. il
The genotypes K il

0607, K 9465 and Ko
K 9107 were Hig2
grouped into s
cluster-11. Cluster it
~111 having seven o
genotypes, i

‘llHlJIHITWlJLlJ

namely, K 9644, '
K 65, K 9006, K
9351, K 1313, K
1601 and K 1006.
Cluster-IV had K Mehalnobis Eucldean’ Distance

8962, K 9533, K

9423 and K 68 Fig. 1: Dendrogram for 21 genotypes showing relationship among them

varieties. The

pattern of distribution of genotypes in different cluster exhibited that geographical diversity was not related to

=
=
=
=3
2]
=3
)



Hasan Tanveer et al. 147

genetic diversity, varieties of same geographical region were grouped into different clusters (Kumar et. al.,
2009; Rahman et al., 2015; Wani, et al., 2018; Wani, et al., 2020).

Table 1: Distribution pattern of 21 genotypes under different clusters

Clusters Number of genotypes Name of genotypes

Cluster-I 4 K 7903, K 9162, K 0307, K 1317

Cluster-I1 3 K 0607, K 9465, K 9107

Cluster-I11 7 K 9644, K 65, K 9006, K 9351, K 1313, K 1601, K 1006
Cluster-1V 4 K 8962, K 9533, K 9423, K 68

Cluster-V 1 K 8434

Cluster-VI 2 K 402, K 424

On the basis of genetic diversity analysis, the maximum percent contribution (Table 2) towards genetic
divergence was from number of effective tillers per plant i.e. 27.14% followed by plant height (22.38%), flag
leaf length (20.00%), spike length (15.24%), flag leaf area (5.71%), 1000-grain weight (4.29%), days to
maturity (2.38%), biological yield per plant (1.90%) and minimum by grain yield per plant (0.95%). The
remaining characters did not show contribution towards genetic divergence. The results were in agreement with
those of Dobariya et al., 2006 and Arya et. al., 2017. The contribution of various characters towards the
expression of genetic divergence should be taken into account as a criterion for choosing parents for crossing
programme to the improvement in such characters. The intra and inter-cluster distances (Table 3) were
calculated to determine the genetic relationship among the individuals within a cluster and between members of
different clusters. The highest intra-cluster distance was exhibited by cluster-VI (81.607) followed by cluster-1V
(63.634), cluster-1 (62.418), cluster-11 (53.321), cluster-111 (49.010), suggesting that genotypes in cluster-VI
were relatively more diverse than the genotypes in other clusters.

Table 2: Percent contribution of different characters towards genetic divergence

S. No. Characters Contribution % Times Ranked 1%
1 Days to maturity 2.38% 5
2 Plant height (cm) 22.38% 47
3 No. of effective tillers/plant 27.14% 57
4 Flag leaf length (cm) 20.00% 42
5 Flag leaf width (cm) -

6 Flag leaf area (cm?) 5.71% 12
7 Spike length (cm) 15.24 32
8 No. of grains/ spike -

9 Biological Yield (g) 1.90% 4
10 1000-grain weight (g) 4.29% 9
11 Harvest index (%) -

12 Grain yield/ plant (g) 0.95% 2

Inter-cluster distance is the main criterion for selection of genotypes using D? analysis (Khare et al.,
2015). The genotypes belonging to those clusters having maximum inter-cluster distance are genetically more
divergent and hybridization between these genotypes of different clusters is likely to produce wide variability
with desirable individuals. The highest inter-cluster distance was found between clusters-V and VI (548.020)

Table 3: Intra and inter-cluster distance

Cluster-I Cluster-I1 Cluster-111 Cluster-1vV Cluster-V Cluster-VI
Cluster-I 62.418 98.577 119.869 167.488 317.544 214.323
Cluster-11 53.321 96.157 161.172 215.519 311.665
Cluster-111 49.010 102.275 262.743 237.240
Cluster-1vV 63.634 210.469 254.328
Cluster-V 0.000 548.020

Cluster-VI 81.607
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suggested a genetically distant relationship between these two clusters and high degree of genetic diversity
among the genotypes followed by clusters-1 and V (317.544), clusters-Il and VI (311.665), clusters-1ll and V
(262.743), clusters-1V and VI (254.328), clusters-I11 and VI (237.240), clusters-1l and V (215.519), clusters-I
and VI (214.323), clusters-1V and V (210.469), clusters-l and 1V (167.488), clusters-1l and 1V (161.172),
clusters-1 and 111 (119.869), clusters-Ill and IV (102.275), clusters-1 and 1l (98.577) while the lowest inter-
cluster distance was observed between clusters-11 and 111 (96.157) suggested a closer relationship between these
two clusters and low degree of genetic diversity among the genotypes. Presence of substantial genetic diversity
among the parental material screened in the present study indicated that this material may serve a good source
for selecting the diverse parents for hybridization programme.

Cluster means were calculated for all the characters which exhibited considerable differences among
the clusters. The mean performance of the clusters (Table 4) was used to select genetically diverse and
agronomically superior genotypes out of 21 genotypes studied. The highest cluster mean for days to maturity
was exhibited by cluster-V (127.10) followed by cluster-11 (124.87), cluster-1V (122.90), cluster-V1 (122.20),
cluster-111 (121.27) and the lowest by cluster-1 (118.73). The highest cluster mean for plant height (cm) was
observed in cluster-V (132.73) followed by cluster-1V (112.57), cluster-11 (98.73), cluster-111 (95.09), cluster-I
(94.66) and the lowest of cluster-VI (91.07).The highest cluster mean for number of effective tillers per plant
was observed in cluster-1V (8.68) followed by cluster-111 (8.21), cluster-VI (7.57), cluster-V (6.80), cluster-II
(6.08) and the lowest by cluster-1 (5.81).

Table 4: Cluster means for different characters

Characters Daysto  Plant No.of Flagleaf Flag Flag Spike No.of Biological 1000- Harvest Grain

maturity  height  effective  length leaf leaf length grains/ Yield (g) grain index yield/
- (cm) tillers/plant (cm)  width area (cm)  spike weight (%) plant
Clusters | cm)  (cm?) (@ (@
Cluster-I 118.73 94.66 5.81 25.80 197 3355 1579 35.87 77.28 3790 35.87 27.67
Cluster-11 124.87 98.73 6.08 30.26 2.08 4150 1831 4279 78.10 3552 3444 26.86
Cluster-I11 121.27 95.09 8.21 29.29 197 38.09 1826 38.22 79.06 35.09 3397 26.72
Cluster-IV_ 122.90 112,57 8.68 28.99 2.09 39.99 1598 33.63 70.16 36.15 34.96 24.53
Cluster-V 127.10 132.73 6.80 31.53 177 36.74 20.37 35.23 59.37 33.70 34.24 20.23
Cluster-VI 122.20 91.07 7.57 20.55 165 2243 1655 4547 83.03 3532 3514 29.18

The highest cluster mean for flag leaf length (cm)was observed in cluster-V (31.53) followed by cluster-11
(30.26), cluster-111 (29.29), cluster-IV (28.99), cluster-I (25.80) and the lowest by cluster-VI (20.55).The
maximum cluster mean for flag leaf width (cm) was exhibited by cluster-1V (2.09) followed by cluster-I1 (2.08),
cluster-1& 11 (1.97), cluster-V (1.77), and lowest was exhibited by cluster-VI (1.65). The data showed
maximum cluster mean for flag leaf area (cm?) was observed in cluster-11 (41.50) followed by cluster-1V
(39.99), cluster-111 (38.09), cluster-V (36.74), cluster-I (33.55) and minimum was exhibited by cluster-VI
(22.43).

The highest cluster mean for spike length (cm) was observed in cluster-VI (20.37) followed by cluster-
I1 (18.31), cluster-I1l (18.26), cluster-VI (16.55), cluster-1V (15.98) and the lowest was observed in cluster-I
(15.79). The maximum cluster mean for number of grains per spike was exhibited in cluster-V1 (45.47) followed
by cluster-11 (42.79), cluster-111 (38.22), cluster-1 (35.87), cluster-V (35.23) and minimum was in cluster-1V
(33.63).The highest cluster mean for Biological yield (g) was observed in cluster-VI (83.03) followed by
cluster-111 (79.06), cluster-11 (78.10), cluster-1 (77.28), cluster-1V (70.16) and the lowest by cluster-V (59.37).

The highest cluster mean for 1000-grain weight (g)was exhibited by cluster-1 (37.90) followed by
cluster-1V (36.15), cluster-1l (35.52), cluster-VI (35.32), cluster-1ll (35.09) and the lowest by cluster-V
(33.70).The maximum cluster mean for harvest index (%) was observed in cluster-I (35.87) followed by cluster-
VI (35.14), cluster-1V (34.96), cluster-11 (34.44), cluster-V (34.24) and the lowest by clusters-I11 (33.97).The
highest cluster mean for grain yield per plant (g) for cluster-V1(29.18) followed by cluster-1 (27.67), cluster-II
(26.86), cluster-111 (26.72), cluster-1VV (24.53) and the lowest exhibited by cluster-V (20.23). The present
investigation is supported by Wani et. al. 2018 and Wani et. al. 2020.

In conclusion, the most important trait grain yield per plant caused maximum genetic divergence and
was responsible for differentiating the genotypes studied. The highest inter-cluster distance was found among
clusters-V and VI (548.020) suggesting that crossing between the members of these two clusters will lead to
development of wide range of genetic variability and breeder will have greater chances to get desired segregants
while the lowest inter-cluster distance observed between cluster-11& 111 (96.157) indicated that the genotypes in
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these two clusters were relatively close to each other, exhibiting poor range of genetic variability. Cluster-VI
exhibited highest cluster means for the characters number of grains per spike, biological yield and grain yield
per plant and cluster-1 was marked by highest cluster means for harvest index. The genotypes from these two
clusters would also be promising if selected for hybridization programme for yield contributing traits. Inter and
intra-cluster distance provide index of genetic diversity between and within clusters. It would be desirable to
choose the donor from different clusters. Larger the distance between the clusters better the chances of getting
transgressive segregants. These findings suggest that the experimental material had sufficient genetic diversity
for yield and yield contributing traits. Diversity in these characters may be exploited through hybridization for
the development of superior individuals for grain yield.
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ABSTRACT
A ficld experiment was carried out during kharif season of 2020 and 2021 at Crop Research
Centre (main Campus) of Sardar Vallabhbhai Patel University of Agriculture and
Technology, Mcerul (U.P.), India. The soil of experimental field was sandy Joam in texture,
alkaline in reaction, low in available nitrogen and organic carbon, medium in available
The experiment was comprised of four moisture

phosphorus, potassium and zinc.
conservation practices viz,, no mulch (M), wheat (Mz), mungbean (M3) and mustard straw

mulch (M) @ 5 Vha (M) in main plots and four treatments of soil applied zinc @ 0 (Zy), 2.5
(Z2), 5.0 (Z3) and 7.5 Kg (Za) in sub plots. The experiment was laid out in split plot design
' with tree replication. The result revealed that the application of mungbean straw mulch @ 5
t/ha along with zinc @ 7.5 kg/ha (Z4) recorded significantly higher quality parameters and
yield as compared to control during both the years.
| KEYWORDS: Moisture conservation practices, Zinc and Maize
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most important cereal crops belonging to the grassy family Poaceae
P with its origin as Central America. Maize is not only an important food crop for human nutrition, but

INTRODUCTTONSSS S dne S

3 g S
s L

Maize (Zea mays 1) is one ot the

4 also a basic element of animal feed and raw material for manufacture of m:;my indus!rial products.
] Among the maize growing countries, India is 4" rank in the area and 7' rank in production. In world,
India has 49 of the area and 2% of total production. At present, nearly 1147.7 million MT of maize is

eing produced together by over 170 countries from an area of 193.7 million ha wit.h average
productivity of 5.75 vha [1]. In India maize holds 3" position in terms of arca and production among

the cereal crops. India occupies 9.5 million hectares area with production of 28.7 million tonnes with
average productivity of 3032 kg/ha [2]. Over 70% of kharif maize area is grown under the rainfed
condition with a prevalence of many biotic and abiotic stresses. The stress prone ecology contributes
towards lower productivity of Kharifmaize (2706 kg/ha) as compared to rabi maize (4436 kg/ha), which

is predominantly grown under assured ecosystem. Thus the major constraint for establishing a crop is

the lack of adequate moisture. Apart from this, the productivity of maize is also limited due to moisture
stress [3]. Moisture conservation practices have been widely used as an important management tool in
which, application of organic residue helps in improving the proper growth and development of crops

due to conserving the soil moisture and also enhanced the productivity of the crop [4]. Maize is the

most vulnerable crop to zine deficiency. Zine plays a vital role in synthesis of chlorophyll, protein and

helps mn the utilization of nitrogen and phosphorous by plants as it acts an activator of dehydrogenase

and proteinase enzymes. directly and indirectly in synthesis of carbohydrates and protein. Deficiency

of zine affects the vield and quality of crops over large areas of the world's cultivable land. Therefore,

zine supply and moisture conservation practices provide an opportunity to enhance fertility of soil, yield
and productivity of crop.

gy od St r sy ptr] ) A TER - SEd

The field experiment was c::ducled at the Crop Research Centre (CRC), Main Capu of
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut (U.P.) during kharif season
2020 and 2021. The soil of experimental field was sandy loam in texture, alkaline in reaction, low in
available nitrogen (181.2 and 180.5 kg/ha) and organic carbon (0.33 and 0.35%), medium in available
phosphorus (13.6 and 13.5 kg/ha), potassium (126.2 and 125.1 kg/ha) and zinc (0.704 and 0.715 mg/ha).
The main-plot treatment consisted of 4 moisture conservation practices viz., no mulch, wheat,
mungbean and mustard straw mulch @ 5 tha. The sub plots treatment also consisted of 4 doses of zinc
application (kg/ha) in soil, namely 0, 2.5, 5.0 and 7.5 kg/ha. The maize variety Pioneer-3401 was used
as a test crop which with a dose of 25 kg/ha sown in line mark at 60 cm row to row and 20 ¢m of plant
to plant distance. A common dose of 150 kg N, 60 kg 205, and 60 kg KoO/ha was applied in the form
of urea, DAP and murate of potash, respectively. All other agronomic practices were applied equally to
m'zac':h experimental plot except mulching practices and zine fertilizer during both the vye -
Irrigations were applied to each treatment. ) ‘

b
]

ars. Three

Protein content and yield

- The crude protein content in maize grains we
pereentage in grains with a factor 6.25 [5] as,

Grains protein content (%) = Nitrogen content in grains (%) x 6.25
computed by using following formula:

re calculated by multiplying the nitrogen

Protein yield was

Es
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. Protein content (%) x Grain yield (q/ha)
Protien yield (kg/ha) = 100

Gradn yield (/ha) . o - )
Produce of net plot were sun dricd threshed, cleaned and weighed in kilograms. The yield thus

recorded was standardizing to 14% moisture and then converted into /ha. A comprised diplomat sample

o : ‘ g 0 air drie - >ontent and do
of 500 g grains were tuken and dried at 65+ 2 7C 1n hot air drier to find out moisture cont

moisture adjustment accordingly.

Stover yield ((/ha)

The maize stalks of the net plot were cut close to the ground with the help of sickle and weight
of stover obtained from the net plot arca was recorded in kilograms. Finally, the stover yield was
computed on heetare basis using the dry matter content on oven dry weight basis andexprcssr:d in t/ha.

RS UUTSAN) T

TSCUSSION T

Quality parameters
Quality paramelers viz.,, protein content (%) and protein yield significantly influenced by
moisture conservation practices and soil applied zine during both years. Among moisture conservation

practices, application of mungbean straw mulch (Ms) @ 5 tha was recorded significantly maximum
protein content (10.05 and 10.34 %) and protein yield (568.9 and 598.2 kg/ha) followed by mustard
(M) and wheat steaw muleh (M2) during first and second year, respectively. Although, these treatments
remained on par to cach other produced significantly more quality parameters as compared to no mulch
(M)). However, the significantly lowest protein content (9.89 and 9.91%) and protein yield (436.3 and
447.5 kg/ha) was recorded with no mulch (My) during 2020 and 2021, respectively. In the current study,
an enhancement in protein content was noted due to higher N content in grain, which is related to
elevated nitrogen availability in the soil due to crop residue decomposition. Although, nitrogen is a
fundamental component of amino acids, which form the basis of protein, increased nitrogen levels in
the seed are direetly responsible for higher protein levels. These results are in agreement with the
lindings of [6] and [7].

Soil applied zine (kg/ha) caused significant variation in protein content (%) and protein yield
(kg/ha) in maize during both the years. The average protein content and protein yield varied from 9.78
and 10.00 to 10.11 and 10.30, 458.9 and 582.610 483.5 and 603.1 kg/ha, respectively, being highest
with the application of zinc (@ 7.5 kg (Z4) followed by 5.0 kg zinc (Z3) during both the years. Although,
llfcsc treatments remained on par (o cach other produces significantly more protein content and protein
yield as compared to control (Z1) and 2.5 kg (Z2) during both the years. However, the lowest protein
conlc‘nl and protein yield was recorded with control (Z)) during both the years. The improvement in
protein content and yield by zinc ascribed to the role of Zn in nitrogen metabolism

and protein synthesis.
[8, 9] were also reported similar findings. :

Yicld

[t is obvious from the data that the moisture conservation
yield significantly during both the years. The hi
and 9.96 t/ha) was recorded unde
and wheat straw mulch (M)
However, the minimum gr

practices affected the grain and stover
ghest grain (5.66 and 5.78 t/ha) and stover yield (9.82
r n}ungbcan straw mulch (M3) which was on par with mustard (My)
. and significantly superior over no mulch (M) during both the years
ain (4.41 and 4.52 t/ha) and stover yield (7.93 and 8.05 t/ha) was recorc)lec} :n
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mulch (Mo during fiest and second year, respectivoly. Grain and stover yield with mungbean straw

e 218% and 19.2 1019.2% more than no mulch (M) during

- Lrespectively. The wnereased grain vield with mungbean straw mulch could be attributed
mereased motsture avalability and the

)

addition of organic matter. Rapid decomposition of organic
d the nutrient availability, leading to an improvement in growth and yield attributes,
tanslocation of photosyathates toward sink and source ultimately grain and stover yield/ha. Our

results are in close conformity with those of |10, 11]

Among soil applied zine (kg/ha), significantly maximum grain (5.76 and 5.85 t/ha) and stover

vield (.88 and 9.97 t'ha) was recorded with the application of zinc @ 7.5 kg (Z4), being on par with
30 Kg zine (23) and significantly superior over rest of the treatments during both the years. Although
during both the years, 2.5 Kg (Z2) was also significant over control. While, the minimum grain (4.69

and 4.83 vha) and stover vield (8.55 and 8.70 t/ha) was recorded under control (Z1) during both the

vears. Soil applied zine @ 7.5 kg (Z4) out vielded the control by 18.6 and 17.4% (grain yield) and 13.5
and 12.7% (stover vield) during first and second year, respectively. The improvement in the yield
atributing characters might be due to the role of zine in biosynthesis of indole acetic acid (IAA) and
especially due to us role in initiation of primordia for reproductive parts and partitioning of
photosynthates towards them developing (sink), which resulted in better flowering and fruiting [12].
Similar findings were also reported by [13. 1].

Table 1: Effect of moisture conservation practices and soil applied zinc on yield and quality
parameters of maize during 2020 and 2021

Grain vield Stover vield Protein content Protein yield
! Treatments . (tha) (t/ha) (%) Kg/ha
| 2020 | 2021 2020 | 2021 2020 W 2021 2020 2021
Moisture conservation practices (Straw mulch @ S t/ha)
M;-No mulch | 441 | 432 7.93 8.05 9.89 9.91 436.3 4475
‘ M:>-Wheat | 5.44 5.54 9.64 9.73 9.92 10.17 540.6 564.0
| Ms-Mungbean | 5.66 3.78 9.82 9.96 10.05 10.34 568.9 598.2
| M:-Mustard [ 5.56 5.68 9.81 9.95 9.98 10.19 5554 578.7
| SEm= x 0.11 0.12 0.18 0.20 0.03 0.05 10.6 10.1
CD (P=0.05) | 037 0.40 0.64 0.70 0.11 0.19 36.7 34.8 T
Soil applied Zinc (kg/ha) o
Z-0 [ 4.69 4.83 8.55 8.70 9.78 10.00 458.9 483.5
Z2-25 5.06 5.18 9.07 9.21 9.91 10.11 501.2 524.0
Z5-3.0 5.56 5.65 9.70 0.81 10.05 10.20 558.6 577.8
Z:-7.5 5.76 5.85 9.88 9.97 10.11 10.30 382.6 603.1
SEmz 0.10 0.10 0.18 0.16 0.006 0.05 10.0 9.7
CD (P=0.05) 0.29 0.28 0.51 0.45 0.17 03 29.2 283

e

\-‘-;‘;' 151

On the basis of two-year experimentation it may be concluded that the application of mungbean
or mustard straw mulch @ 5.0 t/ha along with basal application of zinec @ 5.0 to 7.5 Kg/ha recorded

significantly higher protein content, protein yield and yield (grains + stover) may be recommended for
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Temperature Monitoring System Using
Internet of Things

Apranjal Singh* and Vineeta Verma*”’

ABSTRACT

I s scenario, practically in all and every way, we want lo that life has become very
ssed Intoday s

neadiul simplor and casier as in all ways of automation lechimology has progre
wiays of

automation world aulomatic operating systems are very much preferred over huge
technoloay and also manual ones. With the tremendous growth in the number of internet users

ovor the last decade, the mternel hos become a way of e and loT s the most recent internet
s a growing network of

echnology 1o omerge i loday's sociely The Internel of Things (loT) 1
lo share

caommaon objecls thal ollows everylthing from industnal machines (o consumer goods
data and accomplish tasks while you are busy with other things 10T 15 a technology that uses
computers o mobile devices Lo conliol basic home functions and features from anywnere in
the world via the mternel This work uses a Raspberry Piwith a Linux operaling system and 2
Cot pragrams to gel temperalure measurements, which are then sensed and communicated

1o the intermel
Koywords: Raspberty pi. lo1 Temperature sensor and monitoring system

INTRODUCTION
Soeveraltechnologies [ 1] for industnal automation have already been introduced Recently esiaplished
nelwork connechvily oplions such as Ethernel, Wireless LAN. and others have been utihsed in mndustnal
applicalions in recent years. In previously eslablished approaches. there are an infinite number of
additional automation allernalives.We can do the programme according lo our demands with the
help of many software programmes available. Software programmes can change or modify cata
processing The use of arduimo with the help of Ethernet boards for Ethernet expansions Is ccmmon
n loT projects, but the problems thal the communicalion between the Ethernet shield and the arduino
takes place through SIP! buses. and some of the digila! pins are used when an arduino 1s cennacled
10 an Ethernel shield and if one of the pins is broken. the programme s terminated. Furthermore,
troubleshooting software faulls 1s tough. and once the W5100 begins (0 heat up. the arduinc's rAicro
controller tends to restart again and over Because an arduino cannol run many programmes at the
same time, a raspberry pi1s the greatest solulion for extending internet access and is thus frequently
utllised for loT To view the lemperature recordings, a web app or a mobile app can be created
Temperature measurementis one of he most popular techniques uliised because It 15 necessary
for many activities and lasks to be completed, such as in any industry that uses healzrs. where a2
certain temperalure 1s required When 1l comes lo temperature sensing, a temperature sensar is
utiised. which 1s pul at the location where the temperature 1s to be measured The tempsarature of

that location can be monitored via the mlernet of things

‘Rajshree Institute of Management & Technology Barenlly. UP (India) E-mail aprangalsingtii515@gmail.com
~*Sardar Vallabhbhar Patel University of Agncullure & Technology, Meerat. U.P. (Inda) E-mail dr vineets sup@gmalt com
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lemperalure, pressure, flow rate, capacily, acceleration, and other variables are all monitored in
diverse apphcations. There are various monitonng methods for acquiring measurements depending on
the amounts, dispersion, and delected frequency of lhe monitored Ilems Several 1Issues commonly anse
throughoul the process of monitoring a room’s lemperature. For example, o monitor a t(—;mpera'lurelﬂ
a server room, the tlemperature must be regulated between 15 and 20°C. otherwise the server may
crash, resulling in a loss of hundreds ol thousands of dollars Management must decide whether 1o
hire a person to monitor the temperature or design a system thal can monitor the temperature from
multiple locations at any given lime

To address the 1ssue "a web-based lemperalure monionng system is beind developed which
can be accessed {rom anywhere and at any time via the Internet This device allows 2 User jie
remolely monitor the room temperalure from afar, perhaps saving money on human |abour 10 Thased
Temperalure Monitonng is a sort of temperature recorder that monitors a room's temperature records
the information in a database, and displays the current lemperature on a websile via 2 ‘wlebsﬁf‘lﬁf
The device will continuously monitor the room's temperature, and the data may be we_NeO at any
lime and from any location over the Internet Temperalure monitoring is widely utiised in @ vanety
of activities including automotive, air condiioning, power plants and other industries thal require

dala storage and analysis~ This system model's major goal 1s to make it simple for the user 10 see
the current temperalure '

LITERATURE REVIEW

Areal-time remote monitoring with data acquisition system consisting of a DHT11 temperature
sensor. Almel Atmega 2560 microprocessor, and GSM/GPRS that were connected to the ~eED
server has been proposed and discussed for use In many domains ranging from nealth agnculture
environmenial monitoring 1o remote automation in vanous industries (2} However (3-4]justcreated
the system lo test the device s functionalty and no further analysis of \he data was gone

In the agnculture industry. ‘the loT Cloud-based Framework has gained populanty by allowing
the monitoring of farms using low-cost devices thal may cover a large area utlising GSMIGPRS,
ZigBee, or MQTT [5-7] The dala centre temperalure monitoring Is another sector where the ol
Cloud-basea Framework has been employed [8] In [4. 7], authorsutilised a Platform-as-a-Service
(PazS) loT platform such as AT&T M2X and Losant, to store and analyse theiwr data whilst the others
created thair own data server The ZigBee protocol has been widely utilised in many research since
It has been shown to be efficient, lightweight. and low-power” [10-12]. '

In (9. 10 authorsutilsed’the microcontroller Arduino Board range to connect te the internet
via either Ethernet, ZigBee, or GSM/GPRS shield to salisty the low-cost development need Texas
Instruments TI CC3200 LaunchPad Board and TI CC2530 board, on the other hand. integratad a
SimpleLink Wi-Fi module and an RF Solution-on-Chip for connectivity, making them suited for usage
primarily inside [4. 7] NodeMCU an open source loT platform based on the ESP8266 Wi-F) SoC
with complete TCP/IP stack, 1s another option” {13, 14].

In [5]. authors used "a Sensinon SHT15 sensor 1o monitor temperature in agrculture. which
can measure temperatures from -40°C to 123.8°C. The SHT11 temperature sensor from the same
family was also ulilised (3, 12], wh.ere the humidity measurement was compuled based on the
temperature data In [10]. authorsutilised a hibre optic sensor to detect the temperature of a hquefied
petroleum slorage tank because 1Lis insensitive o eleclromagnetic intererence and i1s bult ¢f 2 aiass
construction that can withstand very high temperatures Inj4. 8], authorsutibsed formulae based on the
3'S‘IE;';E?:i‘;?ailtzaesf;t;lcfgurt;):{;?h%!;tﬂ’d% and /irdumo to measure relative humidity and temperasture

2 S 3 and LM335A respeclively " Meanwhile [12] compared \he data
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from a number of temperalure and humidily sensors, ncluding the DHT11. Grove Temp BMPO85
and DS18B20.

The contemporary data centre has "encountered problems in the era of big data w.f‘-.e_r:.
billions of devices are connecled lo the Intermel and to one other. pulling growing pressure or i
departments lo handle data that 1s instantly available to end users The goai of focusing on Energy
efficiency and cooling Innovation 1s to lower operating costs Because data centre companents
are moslly made up of electrical and mechanical parts prolonged exposure to high termperatures
can lead to problems (18] In order to provide ideal working condiions in a data centfs 4 0 '
room layout design with an appropnate cooling system Is required However some DLSINESS
miss this crucial factor. resulting m a costly expense o redesign ihe space arranygemz’
implementation of a temperature monitoring system. as suggested by [16] to prevert Er:--f_'-f-&f
shutdown due te overhealing, can avold scenaros where I'T personnel walked nto the ’Jéff,a te(;tf
on Monday morning after the weekend and discovered that the air conditioning was off due 12
power outage or malfunction”

Temperature monitorng in the data centre I1s “eritical since overheated equipment has a shgf?e'
hfespan and i1s more likely to break unexpectedly in the fulure. even If the air conditionIing 5 Working
well Funthermore f the temperature 1s too cold, humidity will nse in relalion to the temperature creatin

)

corrosion on the equipment ar condensalion that might harm the equipment If the temperalurs

s Aamzoe Coohn
too high, lowering the humidity causes stalic build-up which can cause equipment damzge Looing
the data centre extensively was one of the methods formerly utilised to prevent senver cvermeain

N =
= ad e

(16). However this technique will result in an excessive usage of electricity ncreasing the cala

center's energy consumption

The temperature range of ‘the server intake may be maintained at 18-27"C using & Mmomiion

-

g
system [17] Providing human resources 1o constantly monitor the temperature ana huridity SHing
aats centre on the other hand. s unreabstic and may raise the cost of human resguites = diC
monnonng by IT empicyees which s standard pracltise necessitates regular pnysical access to the

v Increasing the risk of tnreats such as static buildup theft eguipment satotzge
honsed access Without automated monitoring, 1T staff may be unaware of any temoerature
rses in the data centre particularly over the weekend or during an extenaea vacalion The most
inexpensive real-ime moniternng solution on the market today is quile pricey and ever f itis 1t
has limited capanilites ‘Most systems are vendor-specific, with additional fees for features such as
warning alerts, notifications. and additional sensors
Smart homes smart cilies asset monitoring and inventory control shipping and location

medical devices security, individual tracking, and energy saving are just a few examples of leT
applications As previously said, the Internet of Things (loT) enables device-to-device commumcation
also known as Machine-to-Machine (M2M) conneclivity Physical equipment can communicate with
individuals in this way informing them of their status and where itis. Trucks and sthips for example,
allow the maximum capacity to be filled to the devices by communicating amang devices and then
transmitting that information to 2 person who may profit on the information supplied All of these
technologies work together to increase revenue by lowenng the cost of incapability in the firm
Automated temperature control using LabVIEW and a PWM system with a transistor controlied by
a relay are two examples” of existing methods '

Automated Temperature Control Using Lab View

| The reading of the temperature value from “the LM35 temperature sensor 1s the principat item
- Inthe temperature system The major apphlication of the LM35 lemperature sensor is that it 1s the
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most basic of

all temperature se i
to the temper nsors, with an integrated circuit that outputs a voltage proporticnal

ature in
The LM35 sensoris dl(::gtrleTS Celsius and the non-linear effects are dealt with by the sensor 1self
clly Iinked to the DAQ system " The signal from the LIM35 sensor 1s receved

Using a PWM System with a Transistor, Operated with a Relay

relay;hﬁai';é?gﬁ'stliqlﬂj] % the residence is conlrolled by a relay To switch on or off the relevant
in the temperalure s Zi : 1-e PWM system Is used lo regulate the heating and cooling equiprient
supply T1F’4'11ran5|sty ﬁm D'Eigfammmg process. The LM35 sensor 1s powered by a 5V DC power
bose or has the gapacqty to turn on/off for many pulses in a short amount of time al s
e temperature sensor is an LM35. The voltage signal from the LM35 sensor is interprated
as a changeable analogue value by LabVIEW when it is directly linked to the DAQ Depending on
the value of the sensor and the crucial temperature value that 1s required LabVIEW will send &
signal as cooling or heating to the system after processing the structure In the programme In the
temperature control system's programming method
Other than NI modules like the NI Rio and other devices in its class. connecting the LabVIEW
software to other interfacing devices like as the raspberry pi arduino. or beagle bone black might provide
a number of problems.Although connecting the lab VIEW to the Arduino is possible interfacing this
device is a difficult task. Establishing a connection to the loT cloud of many open Source organisations
such as IBM Watson, Amazon AWS, and others, 1s a time-consuming task because the IP acdress
and physical address of the measuring component must be determined or traced Furthermare, many
cloud services can only interact through the MQTT protocol, which necessitates the installation of
additional MQTT for Arduino packages. A Raspberry P can't run any LabVIEVVprogrammes. but
it's the grealest option for loT
This paper describes how the Raspberry Pi may be used to monitor and manage temperature
while also being linked to the Internel of Things If the gadget 1s connected o the loT the data may
be accessed as well The goal of this research is to create a real-ime temperature monitoring system

that can be developed and deployed quickly using the loT platform

METHODOLOGY

Raspberry pi with internet connectivity. Temperature sensor are the main hardware of this
system. It is easy to operate and is cosl effective and consumes low power The monitored data s
collected at the Web server with perfect aate and time. The design of the system is done in such
a way that system can work 24x7 and give exact data of temperature on real time basis. Figure 1
shows the block diagram of proposed model

Raspberry Pi1s “small size minicomputer used to do small computing and networking operations
which can be done by a computer system. Also. it provides GPIO pins due which 1t becomes the
main element in the field of nternet of things. It provides access to the internet using wires or
wireless connectivity and hence automation of various systems of different devices with remote
location becomes possible. Raspberry pi 1S available in various versions. here we used Raspberry
Pi 3 mode! B, ithasa 1.2 GHz 64-bitquad core ARMv8 CPU. and RAM of 1GB. it also has 40 GPIO
pins, Full HDMI port, 4 USB ports. Ethernet port. 802.11n wireless LAN connectivity. Bluetooth 4 1
conneclivity, Bluetooth low energy, 3 5mm audio jack. video Camera interface (CSI; the Display

interface (DSI). and Micro SD card slot”.
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Figure 1: Block diagram of proposed model

RESULTS

The raspberry pi first checks the internet connection, if there is no persistence of internet
connectivity then the execution of the raspberry pi will be terminated. If the Rpi. 1s connected the
internet the execution of the program will be done automatically The temperature and the humidity
parameters are measured and sent to the internelt cloud for every 20 seconds and the parameters
are sensed and sent to the cloud Figure 2 shows the implemented system of loT based temperature

monitoring system

Qt Creator adds support for developing and execuling Qt applications on desktop platforms
such as Windows, Linux, and mobile platforms such as Android The code that is written in the QT
creator, retrieves the data from the DHT11 sensor that will be sent to the Internet. In this paper
unlke the usage of open scurce cloud data base services like IBM or Amazon AWS services aﬁ
SQL data base is created. where in which the tables are created as per the requirements and the
data is stored in there enabling us to surf through the archived data tos The corresponding mobile
app is crealed, that snows the same dala as in the web app. A Wi-Fi dongle 15 usad for the internet
connectivity of the raspberry pi. Figure 3 shows the mobile app. indicating {he measured paramelers
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Figure 2: Implemented system

Yo ¥
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Figure 3: Mobile app, indicating the measuredparameters
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CONCLUSION

Temperature contro| g critical 1n

manufactuiing, textile manufacturing. machinery manufacturin

agricullural m ' g
agricullura : amﬁ:laclurlng. and heallhcare manufacturing The administrator will find that coilecting
and analysing sensor dala via the Internet

: IS @ simple lask We propose a new scheme of
re'5|der‘mal_‘temperalu1" sed on the current state of development using loT
platform. The monitorin fa Raspberry Pi, a Wi-F) dongle, a DHT 11 sensor
and an A”d‘I'O'd phone. The automaled temperature monitoring is the subject of this study The
findings ‘mdlcate that the proposed system is feasible At the same time It lowers the cost of
the monitoring system

a variety of applicalions, including food and beverage

9. chemical manufacturing
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ABSTRACT

Phie aim of the present paper is to abtain certain linite product formnlas mvolvime double
hvpergeometric functions of Exton and Kampd de [Faret, by st some series reartinge-
ment technicques and applving well-known Ranville's theorem Tfor senerating function

2010 Mathematics Subject Classification: 33005, 33020, 33065 35070,

Keywords and Phrases: Pochhammer’s svimbol: Servies rearrangement technigue. Cien-
crating lunction: Double and triple hvpergeometrie fanctions: Multiplication formulae,

1. INTRODUCTION: A BRIEF SURVLEY

Nampé de Feriet 13..63016) 1 established the double hypergeometne series in 1921 which
is the unification and seneralization of Appell’s fowr double hypergeomerrie funetions
.E;,E; ]}])

Fy R By Fy 15 p55300.5.6.7) and its seven contluent forms by, . oy Yy W,
58(36.57).p.59(10.41.42.43.44)].
Later Srivastava and Pandall L. 123(26): see also 15.p.23 (1.2.1.3) dehned the generat

double hivperceometric iunetion of Kampe de Fériet in terms of slighthy revianped notaiion
F e
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Srivastava10.p. 128 deseribed the triple hypergeometric series in 1967 as:
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which is the extensive amalgamation and generalization of Lauricelln’s all fonrteen nple
hypergeometric fimetions of second ordev . I, F, Fia 5pp 1 13-1140 including

"'\;. ]\ // l[l Ii. 1; 1.5,
s hypergcometric function £ of Sharmm H5.p.61312) s
well as three additional trple hyperceometric functions // . Hg. 1
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by Exton[2.p.137(1.2)] . as 1)

le hypergeometric function 4/ VI3 OTE2N) and
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e following double hyperscometric series:
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For easy reference the symbol (p1) represents the arrav of I parameters given hv oy py. ps.
o, pp i the contracted notation due to Slater[6.p.54:7.p.A11 while e notation A \V/:a)

stands for the wrayv of M parameters (1) > 1) wiven v (a)/ M. (a0 1)/AL

(1 <+
2)/0. (o =M = 1) M0 Also The svinbol A VS Uege) represents the array of A 2
parameters given by (py)/ M. () L)AL (g +2)/0, - (=M 1))\, (P2} My -+
DM (pa+2)/M. o (=M= 1)/ 0], o) M (e DML (pp=2)/0 (pr+
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The asterisk in A*(M: g+ 1) evidences the fact that the (denominator) parameter AJ/\f
obtained from A(N/:j + 1) is alwavs excluded if 0 < Jo< |

M —1) so that the se
A My 1 1) is evident v left with only (M — 1)

parameaeters.

The notation (b)) 1s known as Pochhamme

r's symbol or generalized §
and is deled as:

actorial function
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where the notation I°

represents Gamma function and other svmbols have then usual
nieanings.

2. USEFUL IDENTITIES AND FORMULAE"

I seetion 1. 1o derive (injle product formulae (3.1) and (3.2) we shall nse {he following
series manipulation fornmlas andd (2.20). Also other formulae given under will serve te
purpose, directly or indirectly,

N ~ 201 -

ZZ‘I’(H./) L LLL(DZUH- e 2fr v ) (2.1)
n=0 p=0 =0 =0 =0 p=0
which is the special cnse of the following sories identify due to Srivast: aval 10.p. 193(8).
P-196(23): see alsa 11, 2H(8).p.217(12))

N x

ZZ‘I’(H.IH Z ZZZ‘I’(N N ¥ it - )

n=00n=0

12.2)
=0 k=) n=0 =0
~ Al- ~C
Z\]‘ (1) - Z Z (nA 4 (2.3)
— 1) =) =
‘l:' Z o) = ,,_Z“,.Z“:(u + . v) (2.4)
Dl = [u,‘— m (=1
l (IJ) (1 - ,J)”‘ “2‘3)
where b # (), £1. 2. +3 + and 1) = 1.2,.3.4. ..
(@arsn = (a)y (a + M) x
i} (2.0
(-1 (a),, -
(a)as-n = g e [l 5 RS ()
(1 —a—~ Ay, = g
i) ag s r“‘l:).‘\l;{"iffl I M
| | ‘ | (2.8)
B = N0l = (s = (100 Mg = 00 4 < a
P il ST A PO ARV (2.9)
|(l\,\) e [));' g = ‘\*(‘»7_])**____
“ - (/u:f\') — I




Y. & T o A -
214 Rahul Singh, Ashish Arora, Vineola Verma, Vineel Kumar Sharma and Virender Singh

A . .
(A)yy = AVN [I f(‘fl_l__[> ;
‘ | (211
TN, |
A
b § / o
How) v - f‘\/”“f’ll I[(.'“)_.U:_’___,]] (2.)2]
1ol 1 ’ N
ol y N
v . = i S . (”)H £ o
1o 1 = (1 —a) >_J__“.l__ ] < 1 (2.13)

Fhe identitios (2.8) and (2.12) can be established in nccordance with the definition of
Pochhammer's symbol (LoD (2.6) and (2.11).

We recall the following theorem on seneraling function given by Rainville
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The identities (2.8) and (2.12) can be established in accovdance with the definition of
Pochhamuer s svimbol (1D, (2.6) and (2.11).

We recall the tollowing theorem on senerating lunction given by Rainvilleps.p L7 (T 18)
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4, DERIVATIONS OF (3.1) AND (3.2)

The left hand side of (3.1 can be represented in terms of Its powoer series as
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Now for the summation indices 1. 7. J. expressing the above triple power series into s

corresponding hypergeometric form nsing (1.2). we obtain the RIS, of (3.1).
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Sequence Analysis of Glucosylceramidase
(Gaucher Disease) Using MATLAB

Vineela Verma’, Vaishali**, Sharmila”** and Rahul Singnh*’

ABSTRACT

Gaucher disease(GD) 1s a melabolic disorder inherited from a person’s parents [n Gaucher
disease glucocerebroside (a sphingolipid, also known as glucosylceramide) accumulates i cells
and certain organs In this paper we find the nucleolide sequence of both, a Glucosylceramidase
(Gaucher disease) patients and a homo sapiens (normal human) and converl nucleolide sequence
INto amino acid sequence then compare belween amino acid sequence of normal and muiated
gene with the help ol MATLAB functions We find that Mutation at nucleohde resuling i the
substitubion of amino acid identifiea the lype of gaucher disease

Keywords: Gaucher disease Glucosylceramidase glucosylceramude Mulation

INTRODUCTION

Gaucher disease 1s a lysosomal slorage disease characterized by the malfuncuon of
glucocerebrosiaase resulung in the accumulation of glucosylcerarmide and other sphingolipids
|

In certain cells Gaucner disease 1s an inhented metabolic disorder I1's passed down (hrough
families People with Gaucher disease don t have enough of an enzyme called glucocerebrosidase
(GCase) Enzymes like GCase are proteins that perform several tasks including breaking down
fats {sphingolipids) in the body

OH

|
HO— N\ —©

HO — OH
OH

Fig1: Structure of Glucocerebroside
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Figure 2: 3D Structure of Glucocerebrosidasc

Called acid -glucosidase d glucasyl-N-acylsphir
I glucosylceranmudase aclivily (EC N ¢ 8
'€-glucesidic linkage of the chemical glucocerebroside an intermediate

th

s Itus localised in the lysosome and has a molecular welgnt of 59700

s named after the French physician Philippe Gal L who onginally detected |
sphingolipidosis (a subgroup of lysosomal sm:u:u, diseases) as it involves
S oF sphingolipids More than 200 mutations i the GBA(Glucosidas
cel 1 people with Gaucher s dise & Mc f 1ons
VEr s € change a single anino acid in glucoceral € ult
& :broside and other substances can build up to loxic level within

rmmf are damaged L)y abnormal accumulation ang slorage of the

Gaucher disease 15 an Inhented disease Gaucher disease 1s inhe Ied in fam

uhes in an

aulosomal recessi allern Aulosomal recessive inhe rlance means thal a D\Ar\un has two coples
of the gene that is allered Usually each parent of an ndividual who has Gal cher dise » carres
one copy of the allered geneir) Since each 1 parent also has a normal gene m‘\’ they do not show
Igns or symptoms of Gaucher disease Gaucher disedse 1s caysed by changes (muiations) in a

5
single gene called GBA Mutations in the GBA yene cause very low levels of Jglucocerebrosiaase
A

perscn wno nas Gaucher disease nhents 4 da mulaled copy of the

her parenis'®

BAgene from each of nis
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Lequence Analysis of Glucosylceranudase (Gaucher Lhscase) U ng M/

Based on the lype and severnty of Ssymptoms Gaucher disease 1s classilicd into ncuronopathic
(types I and ) and non neuronopathic forms (type 1) in which ncurons and macrophages respectvely
are the pimanly aflecled cell lypes

Gaucher disease type 1: The most common type in the U S
the spleen iver blood and bones It does not affect the brain o spinal cord Gaucher disease type
bis treatable, but there 1s no cure 1 For some people symptoms are mild Other people expenence
severe bruising, faligue and pain. especially in the bones and belly Symptoms can appear al any
age, from childhood to adulthood

Gaucher disease type 2: A rare form of the disorder lype 2 appears (n babies under six
months old It causes an enlarged spleen movement problems and severe brain damage There is
no treatment for Gaucher disease type 2 Babies with this condition pass away within iwo (o three

Gaucher disease lype | affecls

years|8)
he most common formn bul

Gaucher disease type 3° Worldwide Gau her disease lype
s rarc in the United States |t appears before age 10 and causes bone ana organ abnermalities
and neurological (brain) problems  Trealments can nelp many people with Gaucher disease type 3

live into thewr 20s or 30s(8)

TREATMENT

The diagnosis of Gaucher disease 1s based on clini -al symptoms and laboratory lesling A
diagnosis of Gaucher disease Is suspecled inindividuals who have bone problems enlarged hver
and spleen (hepatosplenomeaqaly changes in red blood cell levels easy bleeding and bruising from
low platlels or signs ol nervous syslem problems|8§]

Laboralory lesting involves a blood test lo measure the al vty level of the enzyme
disease have very low levels of this enzyme

glucocerebiosidase Individuals who have Gauche!
GBA gene for the faur most

aclvily A secona type ol laboratory test involves DNA analysis of (he
common GBA mutations Both enzyme and DNA lesling can be done prenalally A bone rmarrow or
hver biopsy 1s nol necessary lo establish the diagnosis(8] When the specific gene mutation causing
Gaucher disease 1s known in a family. DNA lesting can be used (o daccuralely identify carrners However
it1s often not possible (0 predict the patient's chini al course based upon DNA te sting

Enzyme replacement therapy 1s now avalable as dn eneclive trealment for individuals who
B > giving a modified form of the enzyme
glucocerbrosidase by intavenous infusion e g -nzyme replacement therapy helps lo
stop progression and often reverse many of the symptoms of Gauche disease but does not affect
the nervous system involvement Several other therapies Including oral treatments are in vanous
slages of development Other treatments thal have been required Include removal of the spleen
(spleneclomy) blood transfusions pain medications and joint replacement surgery

have symptoms trom (Gaucher disease The trealn

EPIDEMIOLOGY

Ihe prevalence of Gaucher disease ranges from 0 70 lo 1 75 per 100 000 individuals The
slandardized birth incidence of Gaucher disease within the general population varies from 0 39 {o
5 80 per 100,000 individuals!'” However the prevalence of Gauche disease Type 1 1s higher in
individuals with Ashkenazi Jewish ethimicity, with a birth incidence ofapproxmlately 11n 850 Gaucher
disease Type 11s considered more prevalent in Western countries such as Europe, Israel the US
and other European-derived Caucasian populations Gaucher disease Types 2 and 2 prmarily occur
in non-Weslern countries, including non-Israeli Middle East Indian subcontinent, China Japan and

Korea
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Fig 5: Graph of Normal Homo Sapiens and Gaucher Desiese Patient

After finding the nucleotide séquence and converted it In to anuno acid sequence Gaucher
disease patient accession number M24119 and a normal human (homo sapiens) accession number
‘AHO05907 we plot a graph that shows Normal gene ' AHO06907" al X-axis and Mutated gene 'M24119
we analyses Mutation at nucleotide 1226 resulling in the substitution of amino acid 370 Asparagines
(N) for Serine(S; identified as N370S mutation. This mutation s associatea with type 1 gaucner
aisease only Mutatuon at nucleotide 1448 resulling in a leucine to proline change at amino acid
444 15 associated with ine neurcnopathic forrms of gaucher disease
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Millets and Its Nutritional Benefits:
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Economic analysis and crop equivalent of sugar cane
(saccharum officinarum) based intercropping system ip
western plain zone of uttar Pradesh
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Hastinapur, Meerut)

*Corresponding Author’s email: dr.misraak(@rediffmail.com

Abstract

An experiment was conducted during rabi 2015-16 at farmers field and
crop cafeteria , K.V.K. , Moradabad under Sardar vallabhbhai Patel
University of Agriculture & Tech. , Meerut (Uttar Pradesh) to study the
economic analysis and crop equivalent yield of sugarcane (Saccharum
officinarum) based intercropping system in western plain zone of Utiar
Pradesh. The experiment was laid out in randomized block design with three
treatments of cropping systems i.e. (sole Sugar cane, sole Mustard. sole Garlic
, S.cane + Mustard , S. cane + Garlic), were replicated in the rice. Results
revealed thal maximum S.cane equivalent yield (748.50 g/ha.) was obtained
in S.cane + garlic followed by S.cane + Mustard. The highest net income was
obtained in S.cane + Garlic (Rs.3,18,258. 00), Whereas lowest in sole crop of
Mustard — (Rs. 32,300.00). Among the second highest net return was obtained
from the sole crop of Garlic (Rs.2,20175. 00). The highest B:C ratio (benefit
cost ratio) was found in S.cane + Garlic (1:1.65) Jollowed by S.cane
Mustard (1:1.60). The lowest B:C ratio was observed in S.cane sole
crop(1:1.0). The land equivalent ratio (LLR) was highest in S.cane | Mustard
and lowest in control plots,

L. Hp T R R W T T, TR s s A R W, "

Introduction -: India is the second largest producer of sugar after Brazil with
a global share of 17% in 2014-15. Over five million farmers are involved in
the cultivation of sugarcane in tropical and subtropical India and in agriculture
sectore, sugarcane shared is about 7% of the total value of agricultureout put

Jul to Sep. 2019
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Millets - Good for People,

The Environment & Farmers: IYoM-2023

AMIT TOMAR AND R.P, SINGH

ICAR-Krishi Vigyan Kendra, Gajraula, Amvoha, (Directorate of Fxternion),
Sandar Vallabhbhat Patel University of Agrculture e & Technology,
Mevrut

Introduction

Millets are resiliont corals that can provide an affordable and
nutritious option and help guarantee food security, They are abso
deeply rooted in Indigenous Peoples” culture and traditions. The
United Nations General Assembly at its 75th sesslon in March 2021
dechared 2020 the International Year of Millets (IYM 2029 with the
Food and Agriculture Organization of the United Nations (FAO) as the

load agency.

Why are millets a smart food?

Millets encompass & diverse group of cereals including pearl
millet, proso millet, foxtall millet, bamyand, kodo, browntop, finger
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temperature). Additionally, rainfall showed a strong positive correlation (r = 0.7936) with whitefly incidence and
was statistically significant (p = 0.0036**). These findings provide valuable insights into the differential
responses of aphids and whiteflies to weather factors, emphasizing the importance of considering environmental
influences in pest management strategies. Continuous monitoring and adaptive approaches are essential for
mitigating potential crop damage and ensuring the sustainability of potato cultivation practices amidst evolving
environmental conditions.

Key words: Temporal Trends, Aphid Populations, Whitefly Dynamics, Weather Influences

Artificial Intelligence in Farming: A Smart Approach to Sustainable Agriculture
Akanksha Singh', Vikas Singh', Garima Sharma', Huwishka Dutt' and R.S. Sengar”
Research scholar' and Professor’
Department of Agriculture Biotechnology, College of Agriculture, Sardar VallabhBhai Patel University of
Agriculture and Technology, Meerut, U.P., India
e-mail: akkusingh1304@gmail.com

Abstract
The integration of Artificial Intelligence (Al) in farming represents a paradigm shift in agricultural practices,
heralding a new era of smart and sustainable agriculture. This paper explores the multifaceted applications of Al
in farming, emphasizing its pivotal role in optimizing resource utilization, enhancing crop yields, and promoting
eco-friendly practices. Al-driven technologies, such as machine learning, data analytics, and computer vision,
empower farmers with real-time insights into crop health, soil conditions, and weather patterns. This smart
approach enables precise decision-making, from planting to harvesting, resulting in increased efficiency and
reduced environmental impact. The abstract delves into specific Al applications, including predictive modelling
for disease detection, autonomous machinery for precision farming, and intelligent irrigation systems. It
highlights how Al algorithms process vast datasets to forecast pest infestations, enabling proactive measures that
minimize reliance on chemical inputs. The use of robotics and drones equipped with Al enhances crop
monitoring, contributing to sustainable practices by minimizing resource wastage. Furthermore, it's important to
discuss the economic implications of Al in farming, emphasizing its role in promoting financial sustainability
for farmers. Al algorithms process vast datasets to predict weather patterns, enabling farmers to make informed
decisions about planting and harvesting. In disease detection, Al-powered systems analyze images of crops to
identify early signs of diseases, facilitating timely intervention. The adoption of Al-driven technologies not only
improves productivity but also facilitates market access and better price realization. As the agricultural sector
faces unprecedented challenges, Al emerges as a transformative force that aligns productivity goals with
environmental stewardship, paving the way for a smarter and more sustainable future in agriculture.
Keywords- Al, Smart agriculture, eco-friendly, crop health, weather, precision farming, drones

Bridging The Gap Between Tradition and Innovative Agriculture Through New Age Digital Technologies
Saqib Parvaze Allaie', Ajay Kumar” and Sabah Parvaze®
'2 Krishi Vigyan Kendra, Shamli — SVPUAT, Meerut
3 Division of Basic Sciences and Humanities, FoA Wadura, SKUAST — Kashmir
Abstract

Agriculture today faces growing pressure from numerous factors, including population growth, climate
change, and resource depletion. Traditional agricultural practices have been used since ancient times but are
inadequate to ensure long-term environmental and economic sustainability. In agriculture today, the use of
cutting-edge technologies like robotics and artificial intelligence (Al) is increasing, helping achieve sustainable
agricultural goals. These practices are paving the way for a future where abundance and environmental
responsibility can coexist. Researchers have highlighted the profound impacts of these technologies on the
different aspects of sustainability. Precision agriculture, empowered by data-driven insights from sensors and
satellite imagery, is leading the charge. Real-time monitoring of soil health, crop stress, and weather patterns
allows for the targeted application of water, fertilizers, and pesticides, minimizing waste and environmental
impact. Scientists have demonstrated the use of Al-powered irrigation systems to significantly reduce water
usage while maintaining yields. Robotics is also crucial in reducing labour dependence and promoting

68
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sustainable practices. Autonomous tractors and drones are now employed for seeding, weeding, and harvesting,
minimizing soil compaction and reliance on fossil fuels. Successful deployment of autonomous weeding robots
has led to a significant reduction in herbicide use. Al’s analytical prowess is also aiding in breeding climate-
resilient crops and predicting pest outbreaks. By analysing vast datasets of genetic information and
environmental factors, researchers can develop crops better adapted to changing weather patterns and resistant
to diseases. Al has been recently utilized to identify genes controlling heat tolerance in wheat, paving the way
for more resilient varieties. However, embracing these technologies comes with challenges. Addressing the
digital divide in rural areas, ensuring data security and privacy, and building trust among farmers are crucial
aspects that require thoughtful solutions. Additionally, ethical considerations surrounding automation and
potential job displacement necessitate careful planning and workforce training programs. In conclusion,
integrating new-age digital technologies presents a golden opportunity to address the sustainability challenges in
agriculture. From precision resource management to climate-resilient crops, these advancements hold immense
potential to create a future where agricultural productivity thrives alongside environmental health. By
addressing the existing challenges and fostering inclusive innovation, we can cultivate a greener future for
future generations.
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Abstract

Digital agriculture technologies (DATSs) provide great promise to transform farming methods in
underdeveloped countries by tackling major issues such resource scarcity, climatic variability, and food
insecurity. A large percentage of the workforce is employed in agriculture, which is the main driver of the
economies of many developing countries. It also contributes to food security and rural livelihoods. But the needs
of an expanding population and a shifting environment are frequently beyond the reach of conventional farming
practices. DATs provide smallholder farmers with creative ways to increase output, maximize resource
utilization, and expand their market access. Blockchain-enabled supply chain management systems, mobile
applications, remote sensing, and precision agriculture technology are some of the key DATs.With the use of
these technology, farmers can more effectively connect with markets, monitor crop health, and manage
irrigation and weather forecasting. DATSs enable farmers to make educated decisions and adjust to changing
conditions by digitizing agricultural operations and providing them with real-time information and decision
support tools. However, there are a number of obstacles to the adoption of DATSs in developing countries, such
as inadequate digital literacy, inadequate infrastructure, and financial limitations. Through investments in digital
infrastructure, the provision of training and capacity building programs, and the promotion of inclusive and
sustainable business models, governments, non-governmental organizations, and stakeholders in the private
sector all play critical roles in removing these obstacles. Notwithstanding these difficulties, DATs have a
number of positive effects on poor countries, from better food security and resilience to the effects of climate
change to higher farmer yields and incomes. Developing countries may unleash the potential of their agricultural
sector to propel economic growth, mitigate poverty, and accomplish sustainable development objectives by
utilizing digital agriculture technologies.
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