Print ISSN : 0972-8813

-ISSN : 2582-2730 [Vol. 21(3) September-December 2023]

Pantnagar Journal of Research

(Formerly International Journal of Basic and
Applied Agricultural Research ISSN : 2349-8765)

G.B. Pant University of Agriculture & Technology, Pantnagar

N Th f okl

§ 1 : TTH" . F i ¥ s % TR . B ¥ B P " 3 ¢ M j= ! e shih g %
N ¥ ‘."“v {"; - . i -h L &) _" ' I..('r rI:‘.‘J‘l'l-“\"'INI- ! t"-'\-l:-'-“”.I ) \ .' ¥ .':_ I L
ot D ie Sl L NV SR VT y Iy , -

LT
b i



ADVISORYBOARD

Patron

Dr. Manmohan Singh Chauhan, Vice-Chancellor, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Members

Dr.A.S. Nain, Ph.D., Director Research, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Jitendra Kwatra, Ph.D., Director, Extension Education, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.K. Kashyap, Ph.D., Dean, College of Agriculture, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.P. Singh, Ph.D., Dean, College of Veterinary & Animal Sciences, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. K.P. Raverkar, Ph.D., Dean, College of Post Graduate Studies, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Sandeep Arora, Ph.D., Dean, College of Basic Sciences & Humanities, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. Alaknanda Ashok, Ph.D., Dean, College of Technology, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Alka Goel, Ph.D., Dean, College of Community Science, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Malobica Das Trakroo,Ph.D., Dean, College of Fisheries, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. R.S. Jadoun,Ph.D., Dean, College of Agribusiness Management, G.B. Pant University of Agri. & Tech., Pantnagar, India

EDITORIALBOARD

Members

Prof. A.K. Misra, Ph.D., Chairman, Agricultural Scientists Recruitment Board, Krishi Anusandhan Bhavan [, New Delhi, India

Dr. Anand Shukla, Director, Reefberry Foodex Pvt. Ltd., Veraval, Gujarat, India

Dr. Anil Kumar, Ph.D., Director, Education, Rani Lakshmi Bai Central Agricultural University, Jhansi, India

Dr. Ashok K. Mishra, Ph.D., Kemper and Ethel Marley Foundation Chair, W P Carey Business School, Arizona State University, U.S.A

Dr. B.B. Singh, Ph.D., Visiting Professor and Senior Fellow, Dept. of Soil and Crop Sciences and Borlaug Institute for International
Agriculture, Texas A&M University, U.S.A.

Prof. Binod Kumar Kanaujia, Ph.D., Professor, School of Computational and Integrative Sciences, Jawahar Lal Nehru University, New
Delhi, India

Dr. D. Ratna Kumari, Ph.D., Associate Dean, College of Community / Home Science, PJTSAU, Hyderabad, India

Dr. Deepak Pant, Ph.D., Separation and Conversion Technology, Flemish Institute for Technological Research (VITO), Belgium

Dr. Desirazu N. Rao, Ph.D., Professor, Department of Biochemistry, Indian Institute of Science, Bangalore, India

Dr. G.K. Garg, Ph.D., Dean (Retired), College of Basic Sciences & Humanities, G.B. Pant University of Agric. & Tech., Pantnagar, India

Dr. Humnath Bhandari, Ph.D., IRRI Representative for Bangladesh, Agricultural Economist, Agrifood Policy Platform, Philippines

Dr. Indu S Sawant, Ph.D., Director, ICAR - National Research Centre for Grapes, Pune, India

Dr. Kuldeep Singh, Ph.D., Director, ICAR - National Bureau of Plant Genetic Resources, New Delhi, India

Dr. M.P. Pandey, Ph.D., Ex. Vice Chancellor, BAU, Ranchi & IGKV, Raipur and Director General, IAT, Allahabad, India

Dr. Martin Mortimer, Ph.D., Professor, The Centre of Excellence for Sustainable Food Systems, University of Liverpool, United Kingdom

Dr. Muneshwar Singh, Ph.D., Project Coordinator AICRP- LTFE, ICAR - Indian Institute of Soil Science, Bhopal, India

Prof. Omkar, Ph.D., Professor, Department of Zoology, University of Lucknow, India

Dr. P.C. Srivastav, Ph.D., Professor, Department of Soil Science, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Dr. Prashant Srivastava, Ph.D., Cooperative Research Centre for Contamination Assessment and Remediation of the Environment, University
of South Australia, Australia

Dr. Puneet Srivastava, Ph.D., Director, Water Resources Center, Butler-Cunningham Eminent Scholar, Professor, Biosystems Engineering,
Auburn University, U.S.A.

Dr. R.C. Chaudhary, Ph.D., Chairman, Participatory Rural Development Foundation, Gorakhpur, India

Dr. R K. Singh, Ph.D., Director & Vice Chancellor, ICAR-Indian Veterinary Research Institute, [zatnagar, U.P., India

Prof. Ramesh Kanwar, Ph.D., Charles F. Curtiss Distinguished Professor of Water Resources Engineering, lowa State University, U.S.A.

Dr. S.N. Maurya, Ph.D., Professor (Retired), Department of Gynecology & Obstetrics, G.B. Pant University of Agric. & Tech., Pantnagar,
India

Dr. Sham S. Goyal, Ph.D., Professor (Retired), Faculty of Agriculture and Environmental Sciences, University of California, Davis, U.S.A.
Prof. Umesh Varshney, Ph.D., Professor, Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore, India

Prof. V.D. Sharma, Ph.D., Dean Academics, SAI Group of Institutions, Dehradun, India

Dr. VK. Singh, Ph.D., Head, Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India

Dr. Vijay P. Singh, Ph.D., Distinguished Professor, Caroline and William N. Lehrer Distinguished Chair in Water Engineering, Department of
Biological Agricultural Engineering, Texas A& M University, U.S.A.

Dr. Vinay Mehrotra, Ph.D., President, Vinlax Canada Inc., Canada

Editor-in-Chief

Dr. Manoranjan Dutta, Head Crop Improvement Division (Retd.), National Bureau of Plant Genetic Resources, New Delhi, India
Managing Editor

Dr. S.N. Tiwari, Ph.D., Professor, Department of Entomology, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Assistant Managing Editor
Dr. Jyotsna Yadav, Ph.D., Research Editor, Directorate of Research, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Technical Manager
Dr. S.D. Samantray, Ph.D., Professor, Department of Computer Science and Engineering, G.B. Pant University of Agriculture and Technology,
Pantnagar, India



PANTNAGAR JOURNAL OF RESEARCH

Vol. 21(3) September-December 2023

CONTENTS

Studies on genetic diversity and character association analysis in wheat (7riticum
aestivum L. em. Thell)
P. SINGH, B. PRASAD, J. P. JAISWAL and A. KUMAR

Study of Genetic Variability for yield and yield contributing characters in Bread
Wheat (Triticum aestivum L.)
SHIVANI KHATRI, RAKESH SINGH NEGI and SHIVANI NAUTIYAL

To assessment about the combining ability and heterosis studies in pea [Pisum sativum
L. var. hortense]

AKASH KUMAR, BANKEY LAL, P. K. TIWARI, PRANJAL SINGH and

ASHUTOSH UPADHYAY

Effect of integrated nutrient management on growth, yield, and quality traits in garden
pea (Pisum sativum L.) under sub-tropical conditions of Garhwal hills
SUMIT CHAUHAN, D. K. RANA and LAXMI RAWAT

To study of correlation and path coefficients analysis for pod yield in garden pea
[Pisum sativum L. var. hortense]

CHANDRAMANI KUSWAHA, H. C. SINGH, BANKEY LAL, PRANJAL SINGH and
ASHUTOSH UPADHYAY

Black gram (Vigna mungo L.) response to plant geometry and biofertilizers in western
Himalayan Agroecosystem
SANDEEPTI RAWAT, HIMANSHU VERMA and J P SINGH

Integrated effect of natural farming concortions, organic farming practices and
different fertilizer doses on productivity and profitability of wheat in western
Himalayan zones of India

PRERNA NEGI, HIMANSHU VERMA, MOINUDDIN CHISTI, J. P. SINGH,
PRIYANKA BANKOTI, ANJANA NAUTIYAL and SHALINI CHAUDHARY

Economics of paddy cultivation in the salinity affected regions of Alappuzha district,
Kerala

NITHIN RAJ. K, T. PAUL LAZARUS, ASWATHY VIJAYAN, DURGA A.R,

B. APARNA and BRIGIT JOSEPH

Persistent toxicity of insecticides, fungicides, and their combinations against
Spodoptera litura (Fab.) on soybean
GUNJAN KANDPAL, R.P. SRIVASTAVA and ANKIT UNIYAL

337-344

345-348

349-355

356-364

365-370

371-375

376-382

383-390

391-395



Productive and reproductive performance of dairy animals in district Varanasi of
Uttar Pradesh
RISHABH SINGH , YASHESH SINGH and PUSHP RAJ SHIVAHRE

Role of nanotechnology in environmental pollution remediation
A.K. UPADHYAY, ANUPRIYA MISRA, YASHOVARDHAN MISRA and
ANIMESH KUMAR MISHRA

Effects of chemical industry effluents on humoral immune response in mice
SEEMA AGARWAL and D.K. AGRAWAL

Correlation between sero-conversion and clinical score in Peste des petits ruminants
disease in goats

AMISHA NETAM, ANUJ TEWARI, RAJESH KUMAR, SAUMYA JOSHI,

SURBHI BHARTI and PREETINDER SINGH

Length weight relationship and condition factor of Bengal corvina, Daysciaena albida
(Cuvier, 1830) from Vembanad Lake
KITTY FRANCIS C. and M. K. SAJEEVAN

Temporal changes in per capita consumption of meat in different countries of South
East Asia region
ABDUL WAHID and S. K. SRIVASTAVA

Temporal analysis of milk production and consumption in the Central Asian countries
ABDUL WAHID and S. K. SRIVASTAVA

Development and quality evaluation of jackfruit rind incorporated vermicelli Payasam
ATHIRARAJ, SHARON, C.L., SEEJATHOMACHAN PANJIKKARAN., LAKSHMI, P.S.,
SUMAN, K.T., DELGI JOSEPH C. and SREELAKSHMI A. S

Optimizing pre-drying treatments of kale leaves for enhanced processing quality
BINDVI ARORA, SHRUTI SETHI, ALKA JOSHI and AJAY NAROLA

Effect of training and visit (T & V) system on fish production (Aquaculture) in
Ogun State, Nigeria
UWANA GU. and V.E OGBE

Use of social media by rural and urban youths: A study in Uttarakhand
ANNU PARAGI and ARPITA SHARMA KANDPAL

Assessment of traditional knowledge of therapeutic potential of native crops among
population of Udham Singh Nagar, Uttarakhand
A. DUTTA, A. BHATT, S. SINGH and K. JOSHI

Modernizing dairy operations: A comprehensive case study of mechanization in
Bhopal farms
M. KUMAR

396-400

401-408

409-415

416-419

420-424

425-431

432-436

437-443

444-452

453-459

460-465

466-472

473-477



[Vol. 21(3) September-December 2023 ] Pantnagar Journal of Research 432

Temporal analysis of milk production and consumption in the Central Asian
countries”

ABDUL WAHID!" and S. K. SRIVASTAVA?

!Department of Agricultural Economics and Extension, Sayed Jamaluddin Afghani University, Kunar
province, Afghanistan, *Department of Agricultural Economics, College of Agriculture. G.B. Pant University
of Agriculture and Technology, Pantnagar (U. S. Nagar, Uttarakhand)
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ABSTRACT: Livestock plays a major role in global food systems as the main source of animal protein (milk, meat and eggs)
and contributes to the livelihoods and nourishment of millions people in low and middle income countries. The study examined
the status, growth and instability of production and consumption of milk in different countries of Central Asia region from 2000
to 2017. Descriptive statistics like average, percentage, etc.; estimation of compound annual growth rates (CAGR) in production
and consumption of milk, and Cuddy - Della Valle indices are constructed in the study. In Central Asia region, milk production
increased at CAGR of 1.79 per cent in Kazakhstan to 6.79 per cent in Uzbekistan while, total consumption of milk grew with the
CAGR between 1.81per cent to 6.79 per cent. All the countries in the region registered positive growth rate for both production
and consumption. All the countries of Central Asia region remained with low instability in both milk production and consumption

during the study period.

Key words: Central Asia, milk production, milk consumption, growth and instability

Livestock plays major role in the world food systems
as the main source of animal protein (milk, meat
and eggs) and contributes to the livelihoods and
nourishment of millions of people in developing
countries. Livestock is one of the main sectors of
the agriculture in many countries, which helps in
economic growth. Moreover, the livestock sector
employed about 1.3 billion people in the world and
directly generated income for 600 million of poor
and small landholder farmers in low- and meddle-
income countries (Thornton, 2010), which registered
2.2 % annual growth rate from 1995 to 2005 globally
and 5.5% in developing countries, which contributed
about 30% of the agricultural GDP (Gerber and
Steinfeld, 2008). FAO data shows that, in the Asia
GDP, the share of agriculture and livestock both has
increased over the period i.e., share of agriculture
increased from 7.46 per cent to 8.33 per cent and
livestock from 2.13 % to 2.50% in 2000 and in the
year 2016, respectively. World milk production was
843 million tons in 2018 which increased by 2.2 per

*This paper is drawn from the Post Graduate thesis
submitted by first author under supervision of the
second author.

cent from 2017. In Asia milk production increased
by 3.9 per cent in 2018 with the higher contribution
of India and Pakistan. In India milk production
increased by 5.6 per cent from 2017 to 2018 because
of expansion in dairy herd and higher productivity
level of animals. An increase in intake of animal
products would significantly add to health through
increase of energy, protein, iron and vitamin A
consumption. As Asian countries have larger share
in world population as compared to other countries,
many children are suffering from malnutrition.
Reducing malnutrition in world depends on to
reduced malnutrition in Asia, because 70 per cent
of world malnourished children live in Asia. Milk is
considered as a good source of children nourishment.
Milk production increased by more than 100 per cent
from the year 2000 to 2017 in Turkey, Saudi Arabia,
Jordan, Oman and Kuwait but decreased in Georgia,
Iraq and Bahrain. Quite variation observed in per
capita consumption of milk in countries of West Asia
which ranged from about 12 kg/year in Yemen to as
high as 257.68 kg/year in Armenia during 2017
(Wahid and Srivastava, 2023). In Tajikistan 27 per
cent of under five-year age children were stunted
followed by Uzbekistan which figured at 20 per cent
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in the year 2012 (Robinson, 2020). These
observations from different studies indicate that
different countries have different level of availability
of milk along with variability therein. In view of the
aforementioned present study has been carried out
for different countries of Central Asia region.

MATERIALS AND METHODS

Methodology
The Central Asia region of the Asia continent is
comprised of 5 countries namely; Uzbekistan,
Kazakhstan, Turkmenistan, Kyrgyzstan, and
Tajikistan. In this research secondary data is used.
The data was collected from FAO site for the period
from 2000 to 2017 i.e. the latest available during
the study. Milk production data was available in the
secondary data sources but consumption data was
not available. Therefore, availability of milk in the
country is measured and taken as a proxy to total
consumption of the milk in that country. Total
availability data is worked out by adding net import
quantity (total import — total export) in the given
years to the total domestic production of the country
(Wahid and Srivastava, 2022). Total consumption
of the milk worked out as,

Cit = Pit + Iit - Eit
Where, C. = consumption of milk in i country
(tonnes) in t" year; P, = production of milk in i*
country (tonnes) in t* year; L =import of milk in i*
country (tonnes) in t™ year; E. = export of milk from
i country (tonnes) in t year

Therefore, to generate consumption data for study
period, data on quantity of export and import of milk,
along with production data were collected across the
countries of Central Asia region.

To estimate growth in production and consumption
of milk in the different countries of Central Asia
region, exponential growth function has been fitted
for different countries in this region. Growth rates
are worked out to examine the propensity of the
variable to increase, decrease or stagnate over period
of time. It also indicates the magnitude of the rate
of change in variable under consideration per unit
of time. In this study, compound annual growth rates
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of production and consumption of milk in Central
Asian countries have been estimated by using the
exponential growth function to the following form
(Geetha and Srivastava, 2019; Wahid and Srivastava,
2022).

Y, = ae’

Where

Y, is production / consumption of milk in different
countries of Central Asia region in period t.

a is constant and b trend coefficient.

t is time period from the year 2000 to the year 2017.
The above function has been transformed in natural
log form to convert it into linear form as,

LogY =Loga + bt

And CAGR (%) is worked out as,

CAGR (%) = (Anti log b — 1) x 100

To examine the level of instability in production and
consumption of milk across the countries of Central
Asia region Cuddy - Della Valle instability indices
(CDI) are constructed (Geetha and Srivastava, 2019;
Wahid and Srivastava, 2022) using following

formula,
I, = CVy(1 —R?
Where,

I = Index value
Coefficient of variation (CV %) = (U /)—() x 100

R? = Adjusted coefficient of multiple determination
o = Standard deviation
X = Mean value
In the present study the CDI values are grouped into
three classes, which represent the different level of
instability, as follows:
1. Low instability = value of instability index is
between 0 to 15
2. Medium instability = value of instability index
is more than 15 to 30
3. High instability = value of instability index is
greater than 30

RESULTS AND DISCUSSION

Compound annual growth of milk production
and consumption
The compound annual growth rates (CAGR) of
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production and consumption of milk in different
countries of Central Asia region for the period from
2000 to 2017 is presented in the table 1. The table
expresses that changes in production and consumption
of milk in Central Asia region was positive and grew
significantly in all Central Asian countries in this period.
The compound annual growth rates of milk production
and consumption were highest and same in Uzbekistan
(6.79 %) followed by Tajikistan, where it was 6.60 per
cent, respectively. The CAGR of production and
consumption of milk in Turkmenistan, Kazakhstan and
Kyrgyzstan varied between between 2 to 4 per cent per
annum. The graphs depicting actual and estimated
values of both production and consumption of milk
from the year 2000 to the year 2017 are presented
below through figures 1 to 5 for each country of the
region separately. From the above table it is concluded
that Uzbekistan, Turkmenistan and Tajikistan had
sufficient increase in production to meet their domestic
consumption in the study period. As shown in the
figures 1 through 5 the production and consumption of
milk in all the countries of the region were almost same
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Fig 3: Estimated and actual production and consumption of
milk in Turkmenistan
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Fig 4: Estimated and Actual production and consumption of
milk in Kyrgyzstan

Table 1: Compound annual growth rates in milk production and consumption in the countries of Central Asia region
from 2000 to 2017

No. Countries Production Consumption
Trend Coefficient CAGR % Trend Coefficient CAGR (%)
1 Uzbekistan 0.06577(0.0012) 6.79 0.06577(0.0012) 6.79
2 Kazakhstan 0.01777(0.0029) 1.79 0.0179%(0.0029) 1.81
3 Turkmenistan 0.0355%(0.0062) 3.61 0.0355%(0.0062) 3.61
4 Kyrgyzstan 0.01977(0.0007) 1.99 0.0196%(0.0009) 1.98
5 Tajikistan 0.06397(0.0026) 6.60 0.06387(0.0026) 6.60

Figures in the parentheses

indicate standard error., “Indicate significant at 1 per cent probability level.
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indicating that the countries are in general dependent

on their production to meet out the domestic

consumption of milk.

Instability in production and consumption of
milk

The instability indices of milk production and
consumption across countries of Central Asia region
is given in Table 2.

Table 2: Level of instability in production and consumption
of milk in the countries of Central Asia region

Period 2000 - 2017

Level of instability

Production Consumption
Countries Instability index value
Low instability Uzbekistan 6.83 6.83
Kazakhstan 6.00 6.12
Turkmenistan 11.17 11.14
Kyrgyzstan 1.89 2.33
Tajikistan 5.70 5.69

It is deduced from the table that milk production
remained with low instability in all the countries of
Central Asia region, which ranged between 1.89 to
11.17 per cent during the study period of 18 years,
respectively. Similarly milk consumption in all the
countries of the region also indicated low variability
during this period. Lowest instability was in
Kyrgyzstan in both production and consumption to
the extent of only around 2 per cent while, maximum
instability is observed in Turkmenistan wherein it
was around 11 per cent only.

CONCLUSION

In the Central Asia region, production of milk grew
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at CAGR of 1.79 per cent in Kazakhstan to 6.79 per
cent, in Uzbekistan while, total availability of milk
grew by CAGR between 1.81 per cent to 6.79 per
cent. All the countries of The Central Asia region
registered positive growth rate for both production
and consumption with low level of instability from
the year 2000 to 2017. The study calls for examining
the statue of per capita consumption of milk in
different countries of this region and if there is short
fall from the required consumption level then
appropriate steps should be taken to bridge the gap.
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