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From t he Editor

The January issue of the magazine is being presen
intellectual readers ol thees of Agricultiidagazintor
the reading of all of you with infinite gredtiags\afar 202

As we are aware that India is always the leader in li\
Livestock has its own unigue importance for the pro
developmaeaftagriculture. Without the livestock, the cou
the agricultal world seems to be desectwdifg to th@"
livestockensus 201Be total livestquipulatiom India is
535 millioaf which the number of milch anih@&lsriglion
ands also on the front line in milk prodvatbrishe first or
the global tablavestock ha&contribution total GDP of
India which is making significant contribution in agric
GDP(25%

'?

In this issue ©imes of Agriculttire inbrmation has bee
shareth cetaileéboumilk productipconsumption and m:

players in dairy sector

-~
Once agahiiappy New Yedarall of you.

«Dairy for Strong Bodyn-

'\;74 =
. e

»
Py

.
- ’.'
-

(Devaraj Singh)
Editor-In-Chief
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Lakshadeedt@d@de %D
Or gani

Uni on LTaekrsrhiatdoaaye fiod e n Gdregcal
Agricul thhy at héar Mani stry ofs
wel fare.sdbhaendédkksomachi eve t
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KarnakbLanmnd Ref o
(Amendment )

,«3..%&32;3% ﬁi P & %

Thikarnat aka State negerrstl layLl @@

Reforms (Amendment ) Bi
The 2020 amendment Dbill seeks

Act o0ofThe969.61 Act Dbrought in
agricultur al | ands

The amendmednts eraefmaodviesss Act
far ml aangdrsi clhuyl ttruati sd sremoved
pur chasi ngoviagimdmntdhat eanl
of | e35 IldNdRm per annum.
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12 Times of Aqriculture

A Resonancein Agriculture timesofagriculture.in January’ 2021/ Issue9 /Pagel 9




KISAN KALYANMISSION | 72
- S Famd | ¢ b

The Uttar Pradesh Kiowverr nkeelnyt a
The Kisan Kalydoumi est opr &ommg
all the Assembly constituenci
be achieved through campaigns
on how to reduce agricultur al
manner

The mission wil/l al so encour

cropcscording to the .demantg

The mias$ shivo cAge atcaDi ver ali.Th e amii ps
will al skKi damtar ediitte c a

i , . (. "
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The centr al government orexMon
all vafi enhi®ens wlarueaerfy ekt
Earlier, the Centre had i
SeptemberThéddcedopal gover nmeg
amendmenSte pitne ntbheet | £ 4 cati on a
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Ap | abnas ed tsoe nmon
Ar seni d nl s oheel ¢

MI T s cihearnvtei dtespe lampbdbeshamibcsepstd
detect and moni Bok amo Xiecaéh g a
The sensor can benefit from o
envir oMrnseenntn at usah oodmpaddee retaun
Il s widely distriwated, tBndufh
| thighl y ntionoiscgani ¢ f or
According t oneswdiye retnigds tneeielrterdp kg e |
role I n environment al moni t ofr i
safeguard food safe
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GOAAI MBS etbuff f

Goa government i 94 nfteguaitrre
Systemf gl F&9ghi evi ng t he 0ignocaolm
2022 so al €0 at es ush& hidni tehger i c ul

The Government hasbraansdo nlga iadn d
Go@l oc al produocedeér ket si cwn b
of Agriculture Research (I CAR
sector with the focus being
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Theashtrivy Kamdheau
gover nmen codvy wsé tf

e IH T u 1] L7
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ThiRashtriya Kamdheaugdwagomgmeé¢ R
for cow wel fare, widalwi hgod@aad oa
Sci emaeS) February.

's debesctnceen by &6t, hd odad th edidkes
age and religion no g
RA cow is full of science t
Chai MmdhabhbhariecKeantthliyr.i aNo f e ¢
this examination SO come one C

because we "glalaylkndw malrat mat a
unka science aata hap ?
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The namksiodnthea Cubdddead Gl dd&S
(1Peer Traditional Tea Ag
(2ZNr adi ti onal Tree Grass

(3F)uzhou Jasmine tea
(4Mr adi ti onal Hadong Tea

The Globally I mportant Agri cuplt

started by whAO@hi nd2h22 fi es an

and value of traditionally i
wor |l d.
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Uttarakhand Forest Depart ment
Park to the Public. The Pol
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stated that the iIinitiative i

generating awareness among t hje
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earth wild/ come to a
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| | SERI ent | stesen &
pl an

Resear chlenrdsi aant Itnhset i t ut e of
Researchhgavé SERenti fied a gense
of plants by playing a cruc| a
protochl oampihryttdndedi ate 1 n the
pigment chlorophyl |l

| | SER sci ent i stgs B ¥ #adnidd e rteii frj e
recently publ i sBreidt ii :vh tjheu pmalp t

|l n order to facilitate qui ck] s
precursor of @hooboobhgdt bpbhk]|] B
which gl owd ureed iwthden i s s hdne
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The Karnataka goveFammat Ragi

Uni fied beneficiary | nbogmaer

portal, rtepocilfeamrtrrgl aanfd 1 nf or ma
details on a single gl

Al'l farmers wil/l be registere
portsailng this number, banks 4dn
access the | anads dweetlali lass odfe tfadirl

borrowings and take a quijck

CanarahBanbBgré&dI 060& anupil ot b
an official statemept
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n the last 3 decades world milk production has increased from%25

in 1987 to 827.88 MT in 201Tndia ranks first from the last 22 years

among the worldobés top milk produ
195051 was 17MT, has increased 187MT in 201819. The per capita
availability of milk has also increased from 130 gm per day (1953%4@m
per day in 2018. If we compare it with world total consumption then the
average consumption is 295 gm per day in 2018. The figure shows sustainec
growth in terms of milk availability and their byproducts for our increasing

India's Milk Production (in Million Tonnes)
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=== Year Wise Trend of India's Milk Production (in Million Tonnes)
Source: Basic Animal Husbandry Statistics, DAHD&F, GOI
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World top 10 milk producing countries (2018)

Countries Production (in million tonnes) % of global produ?tion
India 176.27 21
United States 97.76 12
Pakistan 44,29 5
China 34.87 4
Brazil 33.74 4
Germany 32.69 4
Russian 31.18 3.7
France 25.28 3
New Zealand 21.37 2.5
Netherland 14.54 1.7
Total global production* 827.88 100
SourceFAO

India has 21% of global share in milk production and one of the fastest growing
nations in dairy sector followed by USA. The global CAfaRthe industry is 1.6%
whereas for India it is 4.5%.

Structure of Indian Dairy sector

Organised Sector Unorganised Sector
20% 80%

A Private Milkmen/local Self-
Co-operatives : .
Companies vendors consumption
10% 10% 32% 48%

Source: Dept. of Animal Husbandry, dairying & fisheries, Ministry of Agriculture & Farmers Welfare, GOI

The industry is unorganized due to large number of small players, organized sectc
accounts for only 20% of the total milk produced. About 50% is consumed in fanmkof
and rest 50% is distributed in form of milk powder, ghee, butter, cheese, yogurt, etc.
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|l ndi adbs Production and consu
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T
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B Production of milk (Million tonnes) - Per Capita Availability (gms/day)

Source: National Dairy Development Board (NDDB)

In FY19, milk production stood at 188 millidronnes, registering a largely stable y
o-y growth of about 6.5% vig-vis a growth of about 6.6% witnessed during the previous
year. Milk production has witnessed a steady growth in the country registering a CAGR
of about 5.5% between FY10 and FY19. Hoeewvhe production recorded a higher
CAGR of 6.4% between FY16 and FY19 led by increased consumption of dairy products
in the country. Also, the per capita availability of milk in the country registered a CAGR
of about 4.2% between FY10 and FY19 and a CAGRbout 5.2% between FY16 and
FY19. Per capita availability increased from 273 grams per day in FY10 to 394 grams pel
day in FY19.

Consumption Trends

Chart 5: Per caita dairy consumption across regions
300
240
=
@ 180
@
o 285 281
U
= 120 220
156
60
97
5 (B
United States EU27 Russian Federation Brazil india China
Source: IMARC Report
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|l ndia Iis the | arges-
| ndi a consumes al most
producti on.

From t he
consumption |
Eur ope, Russi
but due to '
consumpti on

| n d peadagta milk consumption is clocking 3.1% CAGR at 3x global average of 0.9%
CAGR, where per capita consumption 1is
vegetarian growing population is the one of the key driver for the dairy industry, but
unfortunaely the consumption of animal based protein is very low here. Now if we see
|l ndi abs consumption of ani mal based pro
it is expected to increase.

l ndi abs per capita mil k c o3xglobal@uerage n
of 0.9% CAGR, where per capita consumpt.
vegetarian growing population is the one of the key driver for the dairy industry, but
unfortunately the consumption of animal based protein is svyhere. Now if we see
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Chart 6: India’s per capita milk consumption grew at healthy 3% CAGR, while globally it grew at mere 0.9% CAGR
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|l ndiabs consumption of ani mal based pro
it is expected to increase.

iChart 8: Low consumption of animal-based protein
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India has seen dramatic shift towards VADP (value added products) such as chees
yoghurt, UHT (ultraheattreatment) milk, flavored milk, and whey in India is one of the most
important trends in dairy consumption From the above figure we can see that the total she
for VADP is 34% and the total share for commodity products (Liquid milk, milk powder) is
66%,but if we see the growth rate than the growth rate for Traditional VADP and Emerging
VADP is higher than Commodity products. So basically we consume more of raw milk rathe
than consuming Traditional and Emerging VADP, this is also because low compigtition
the industry but gradually the demand is increasing hence we need more companies whi
can process raw milk and fulfill the demand of traditional & Emerging VADP

) Times of Aqriculture January, 2021/ Issued /Page| 26
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Dairy Products Can ke categorizedn Three Parts

Commodity Traditional Emerging
Products: VADP VADP

* Curd * Cheese
* Paneer * Whey

* Liquid milk

* Milk powder e Ghee * UHT/

« Butter Flavoured milk
* Yogurt

65 o60/0 share 32.60/0 share

Increasing preference for VADP (valadded products) in India is one of the most
important trends in dairy consumption From the above figure we can see that the total sha
for VADP is 34% and the total share for commodity products (Liquid milk, milk powder)
Is 66%, but if we see the growthte than the growth rate for Traditional VADP and
Emerging VADP is higher than Commaodity products. So basically we consume more o
raw milk rather than consuming Traditional and Emerging VADP, this is also because low
competition in the industry but gradlyathe demand is increasing hence we need more
companies which can process raw milk and fulfill the demand of traditional & Emerging
VADP.

Production of milk product

300 3
= e ®
250 - @ ~ & ~N
o = o )
S By S8 o 2 8
200 4 =
150 4
100 4
SO 4
FY12 Fyi3 Fyia FY15 FY16 Fy17 FY18 FY19 FY19 (Apr- FY20 (Apr-
Feb) Feb)
B MIlk powder (000 Tonnes) B Ghee (000 Tonnes) M Butter (000 Tonnes) M Icecream (Mn litres)
Source: CMIE
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Dairy sector contribution in GDP

Milk has highest value in Indiaagri and food sector, more than combined value of
wheat and rice. Milk contributes close to theid8gross income of rural households. The
| i vestock sector contributes to 5% of |
of share. Milk contributes more than 60 per cent of the total livestock production anc
accounts for nearly 67.69 per centtohe val ue of the output
contribution to the national GDP

Dairy player and their procurement

4 year %

FY13 FY14 FY15 FY16 FY17 CAGR

Parag 0.9 0.8 1.0 1.0 1.2 8.8%
Heritage Foods 0.9 0.8 1.0 1.1 1.0 3.4%
Prabhat 0.6 0.8 09 1.0 0.8 7.1%
Hatsun Agro products 16 NA NA NA 27  14.0%
Amul 13.1 13.6 15.3 16.0 18.2 8.5%

Parag, Hatsun and Amul are ahead wifli189% procurement CAGR in past4
years, Heritage has set itself a stiff target of more twubling its procurement to
2.8mn liters/day by FY22.

*kkkkkk
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Source: Department of Animal Husbandry and Dairying
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v 4%
INDIA'S Share in national economy
DAIRY SECTOR  : 70 Mn+

. Farmers directly involved in
. dairying for livelihood

' 10 Mn+

People employed directly &
indirectly, in addition to farmers

NEW INDIA: WORLD’S LARGEST
MILK PRODUCER -

Milk production grew at
~6.4% CAGR during 2016-19

USD 244.18 Mn
USD 212.08 Mn

INDIA'S
EXPORTS OF
DAIRY
PRODUCTS

K-:\\\ | v
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Energy - 61 Kcal Cholesterol - 14 mg

Protein - 3.29 g Vitamin A- 126 |U
Fat-3.34¢ Calcium - 119 mg
Carbohydrate - 4.66 g L Tl _ Riboflavin - 0.162 mg

100 g of fresh whole milk

DID YOU KNOW?

81 Mn

Dairy farmers are
engaged in India’s
dairy sector!

IMMUNITY-BOOSTING
DAIRY FOOD _ s 0

- "
Turmeric Milk !

contains a flavonoid
that strengthens the
immune system and
helps prevent
infections!
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#1 Milk Producing Indian State

,/ .!
UTTAR PRADESH - | ;{ //‘ :
o 1

"

30.5 Mn MT

Milk production
In 2019

Source: Statista 2020

INDIA'S DAIRY SECTOR:
MARKING MILESTONES |
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INDIA - #1§

In total livestock
population

LIVESTOCK POPULATION OF INDIA, 2019

Share of major species

0.23% 1.69% 13.83% 2047% 27.74%  36.04%
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WEST BENGAL -

#1 State in Cattle Population

Home to 19 Mn cattle
in 2019

Source: Statista 2020

DID YOU -
KNOW?

Propylene gylcol given to
cows after calving helps prevent
ketosis and enhance milk
production.

MILK YIELDING GOAT POPULATION
IN INDIA




HORTICULTURE:

SUSTAINABILITY FOR
THE FUTURE

/ Anandhi Selvarasu \
AssistantProfessor

Faculty of Agricultural Sciences
SRM Institute of Science and Technology (SRMIST)
Kattankulathuy Chengalpattu District
Tamil Nadu
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“" Urban horticulture is defined as plant production activities that are conducted
in a city or suburb that produce horticultural plants that are wholly or partially
edible, economically viable and has the potential to reduce CO2 emissionS «

—
Introduction

The term O6urban horticultured i mplies
devoted to industry andommerce with the tranquility of a garden. Urban horticulture is
defined as plant production activities that are conducted in a city or suburb that produ
horticultural plants that are wholly or partially edible, economically viable and has the
potentialto reduce C@emissions.

However, in every great civilization the pleasures and sustaining powers of the gards
have extended into the public domain to the benefit of its citizens and to civilized life. In th
late 19" and 20" centuries the healing powge of green landscape were increasingly
recognized. By the late 2@entury the value of landscape in anchoring people in time and
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place and in developing a sense of community also became apparent. In 2009, therefc
urban horticulture encompasses atsteseven interelated aspects: a revival in exciting
public horticulture from elaborate bedding schemes to wildflower meadows; the convergen
of horticulture and applied ecology in the creation of new public landscapes; awareness
Oecosyst easpec af greem spaeesfdr flood control, environmental amelioration anc
bi odiversity; benefits to human healt h;
environmental education to give children a sound understanding of their place & natur
appreciation of the economic benefits of green space rather than the traditional focus on
costs. There are six key factors which will shape urban horticulture in theeBfury and
which will determine its contribution to civilized life: climatbange; decreasing oil supplies;
population growth; the countervailing attractions of town and country; social order ol
disorder; global finance.

The surge in world population from 2 to 7 billion during the past 70 years, ano
especially a weldocumented mal-to-urban migration, have profoundly influenced both the
practicality of traditional perurban horticulture and the numbers of the urban poor.
enhance sustainability, urban horticulture has to be integrated into the urban planning proc
andsuppdred t hrough policies. However, futul
price, 0 but rather committed to increase

India initiatives for urban and peri -urban horticulture

In India people living in urban area will be mahan 40 %y 2030 and shall be more
than 65 % by050. In this context, horticulture in urban and pghan area becomes vital to
address the need of fruitsyegetable, flowers, tubers and medicinal and aromatic
plants. Recognizing the needs for fresh fruits eegktables, a schemes of Government of
India hasbeen launched for peurban vegetable production.

Working groups on horticulture for T2Plan, constituted by Planning Commission,
deliberated then subgroup on urban and peurbanhorticulture, and hasdaocated focused
attention, nobnly for fruits and vegetables production, but émwvironmental services, and
also for health care. National Dialogue organized jointly by Natiortdbrticulture Board
(NHB) and Indian Institute dforticultural ResearcfilHR) also discussed urbamd pen
urban horticulture and advocated for zero latitization, interior and exterior landscaping,
and verticalgarden, terrace cultivation of fruits and vegetables @mdhroom culture.
Considering the necessity antjeng, and developing a policy frameworkeéacourage all
the stakeholders for urban and pemibanagriculture, national dialogue was organized by
National Academy of Agricultural Sciences (NAA&) 14" April 2012 at NASC Complex,

: N |
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under thechairmanship of 2 H.P.Singh, then the DD@Hort), ICAR, which has developed
a policy papewhich identifies issas and provides recommendations.

Scope of urban horticulture for urban families

It acts as a recreational area, reduces pollution, and enables us to get puaetamg
urban horticulture is also a leisure time activity. It provides more employment opportunitie
and can get our fresh fruits and vegetables. In addition, it ales gi beautiful view of our
home. Furthermore, urban horticulture also ensures the inexpensive, regular and har
supply of fresh vegetables which are basic to nutrition. Urban horticulture can also be dot
on a commercial scale. It can preacticedyearround with a different selection of crops at
different seasons. It also allows the usage of recycled vegetable and fruit wastes, recyc
water and homemade compost and vermicompost.

Urban horticulture could have the following benefits

1 Provide accesstbr esh, nutritious, organic prod
to food.

1 Provide vulnerable groups (especially women) with food, income and a focus for share
enterprise

1 Encourage citizens to engage positively and proactively with civic issuesliandgs
young people to channel their energy constructively

1 Keep the environment clean and consequently reduce health hazards

1 Lower temperature and reduce the need to transport produce, thereby saving fuel &
lowering CQ emissions

1 Provide a lab forinnovative approaches to urban development by showcasing gooc
governance in action.

Factors involved in urban horticulture

1. People

Generally, many school children, teachers, and women at home are likely interested
growing crops around their home. Womee aonsidered very high in growing their crops
for family purposes when compared to men.
2. Location

The urban horticulture can be done in rooftops, terrace, and balcony and backyard. Ma
means of vertical gardening is more flourishing due tdable of space in crowded cities. In
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the case of vertical gardening, many ornamental flowers and shrubs are grown for attracti
purposes. Rooftops can be also used for the installation of greenhouses which has a g
scope.
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3. Crops
Different vegetabledike brinjal, tomato, bhendi, gourds and greens like spinach,
amaranthus, coriandermint are grown. Various flowers like rose, jasmine, and
chrysanthemum, medicinal plants like tulsi, neem, and periwinkle are grown. Apart from thi:
various ornamentals draromatic plants are also grown for decorative purposes.
4. Market
Generally crops grown are used for consumptive purposes of the family and with
surplus is sold in nearby markets. It is also sold in local shops, or intermediaries
supermarkets.

Sustainable urban horticulture includes

I. Social sustainability maximize the personal connection to nature and the enjoyment
of gardens and plants

ii. Ecological sustainability and stewardshijp minimize the ecological footprint of the
garden and maximize thelevance of gardens and green spaces to promote nature
biodiversity.

lii. Micro-economic sustainability add to aesthetic and property values through
innovative landscape design.

Types of urban horticulture

1. Terrace Gardening: Also called a roofjardenjnvolves the cultivation of vegetables,
fruits or flowers on the balcony or roof of buildings, or terrace. It servesultp®seof
providing architectural enhancement, temperature control, healthy atmospher
recreational opportunities.




2. Vegetable Gardening:lt is the process of growing vegetables in the backyard and
available space. It is also called a vegetable patch or vegetable plot. It is a small scale ide:
vegetable growing for family purposes.

3. Balcony gardening: It means growing ornamental flowetserbs in the balcony of

home and itos a |l eisure time activity.

4. Container gardening: It is generallypracticedvhen there is no sufficient space for direct
growing of crops. Also called pot gardening and generally, the plants are grown in earth
pot or bakets.

5. Vertical farms: This involves potentially farming upwards to reduce the agricultural land
footprint. Green walls can be used as a method for vertical farms as it also uses minin
space and is practiced on the sides of vertical walls.

6. Organic farming: It means the process of growing organic fruits and vegetables in
available space for household purposes. It is also the process of growing crops with t
use of organic components like farmyard manure, compost and vegetable wastes.

7. Tactical Gardens/Guerrilla Gardening: This involves using the limited space available
to practice agriculture without having to incur hefty expenses. For instance, an urbe
dweller could easily make a keyhole garden to cover a space that was intended for ¢
parking in the sw&et. This puts to good use land that could have potentially have gone t
waste and instead creates an activity that can be done for leisure or to make more fooc

A2 Y Times of Aqriculture January, 2021/ Issued /Page| 40

A Resonancein Agriculture timesofagriculture.in




\\, Times of Aqriculture timesofagriculture.in January, 2021/ Issued /Page]| 41

A Resonancein Agricalture

. Community Gardens: It means the process of growing fruits and vegetables or
other ornamental plants grown for the attractive purpose in the form of communities
where the single piece of land is gardened collectively in the urban area.

. Street landscaping:This is the landsgang of streets for different uses such as
community gardens, which are tended to by the people in the neighborhood. They
not only make the streets look beautiful but also purifies the air creating a clean
environment. Since they are primarily located glothe street, their added
advantage is their capability of reducing urban storm water runoff.

10. Forest gardening: It pertains to the practice of having gardens grown within an

urban forest. Forest gardening is achieved by having different crops, vegetables,
fruits grown within urban settings. Forests usually create an environment that is
favorable for crop development and for this reason, they help in ensuring that forests
are protected and can make deforestation a nonfactor in the urban settings. Forest
gardening can also be part of afforestation efforts, which encourages the planting of
trees as a step towards the fight against global warming in urban areas.
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COMPUTER AND SOFTWARE IN MODERN
AGRICULTURE

a - t\ 7 #Agriculture has greatly influenced by
computer and IT. Information Technology

M.Sc. Agronomy Research Scholar, is rapidly becoming more and more visible
University of Calcutta, Kolkata in society and agriculture. The different
Information Technologies like Expert

A& / System in Decision Support System and

Remote Sensing havebrought revolution in world agriculture and farming system.
With this technology, we can identify the solutions or controlling them to survive
in drought conditions.

Introduction

Agriculture is the backbone of Indian economy, contributes around 16% to the total
GDP. There is a huge potential, and the need to induct new and innovative technologie
involving computers and related fields in the entire agriculture value dkgriiculture has
greatly influenced by computer and IT. Information Technology is rapidly becoming more
and more visible in society and agriculture. To participate and make informed decisions il
the agricultural industry a person must have ability to gather, @oaed manipulate data.
There are many ways in which Information Technology can be used to exchange th
information rather effectively through communication like in email, helps in education,
health services, Agriculture and Irrigation, online trading, mwmity services etc., expert
systems which helps in determining marketing alternatives and optimal strategies fo
producers, integrated crop management systems for different crops. The differer
Information Technologies like Expert System in Decision Supfgstem and Remote
Sensing have brought revolution in world agriculture and farming systéith. this
technology, we can identify the solutions or controlling them to survive in drought
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conditions. Technology aspects plays key role in agriculture industr Advanced
Machinery, Advance Technology and Geographical Information System (GIS), Weathe
Forecasting, Seed and Soil Testing laboratories, Market PricgardEplacements &
Smartphone mobile apps on Agriculture.

From computerized milk collection drseed estimators to weather predictions and
automated farmland assessment, computers have revolutionized farming practice
Technological advances have brought about drastic changes in farming and animi
husbandry resulting in a tremendous increase idymtion capacity. The most common use
of computers has been in replacing human effort and intervention in traditional farming
machinery and other equipment. In addition, even the support functions for farming such &
delivery of machinery, fertilizers angroduction of raw products have been successfully
automated.

Applications of computing technologies in agriculture

Agriculture is not just about crop production or livestock farming and associated
activities. The challenges brought forth by ecologiaalors affecting the environment need
to be a major consideration for any kind of farming activity. Farmers need to preemp
environmental impact due to climate change and this is where modern technology comes
the rescue.

,/"—_\“»

Sustainable Support Productive-Profitable

Enhance Production Farming
Efficiency

Enhance its Ecological
Services

Production,
Processing,

Storage, Packaging Computer and IT in

and Transport _ ~ .
Agriculture Resilient to Climate \
Change

Improve Inputs Use

Reduce Food Wastage
e — €

—
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Conserve the Resource Base Carbon Footprint Sl e lia T A

Consumption
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U Geographiclnformation Systems (GIS)

This interactive system provide information based on a variety of factors such as soi
conditions, drainage and slope conditions, soil pH and nutrient status, etc.

U Precision agriculture

Precision agriculture provides farmers wabntrol by predicting vital information
through GIS and remote sensing including fertilizer application and problems with drainage
insects, and weeds.

U Global Positioning System (GPS)

Global Positioning System (GPS) based technologies help to mongeation, field
mapping, soil sampling, tractor guidance and crop scouting.

U Autonomous Farm Equipment and Tractors

Automated farm equipment scores over human controlled equipment in terms o
consistency and reliability. Engine and machine functions suclraasmission and
hydraulic power output are controlled using microchips built into the equipment. Guidance
technology is already being widely used ingetipelled equipment to aid crop seeding and
fertilizer application. Automated feeding systems, cor@pred milk collection and
milking machines have been around since the late 20th century, resulting in better econon
yield for the dairy industry as well as livestock production.

U Farm Software

With regard to livestock farming, reagiyade computer apphtions are available to
track animals, storing and evaluating information such as age, health records, mill
production, offspring productivity, and reproductive cycle status. This is often called herd
recording. Similarly, most farm accounting software atiter computer applications in
agriculture provide services for record keeping, simulation of predibteed models
using that data, and revenue and productivity estimation.

U Climate change prediction and disaster warning

Locationspecific micro weatheforecasting, satellite imagery for assessment crop
performance, and determining the extent of damage by drought, floods and storms for crc
insurance purpose, forecasting of destructive insect pest movement across regions
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U Forecasting crop yields and production in different countries

Managing food supplies, food trade and food aid across countries and regions
U Processing and quality control technologies

Efficient storage andjuality control; product traceability; smart and afbcient
packaging; farrto-consumer distribution and retaikgeoceries; food safety and nutrition
quality management

U Market intelligence and price fluctuations

Monitoring near and distant marketsdacommodity prices for farmers to plan in
advance

U Reducing food loss and wastage

Monitoring the wastes and designing waste reduction strategies, Conversion of foo
and agricultural wastes into new resources likedniergy, water, organic fertilizers, and
other valuable biematerials

Internet forums, social networking and online knowledge bases

x There are several forums and social networking sites on the Internet where farmers c:
connect with other farmers and farming experts and exchange koaw

x |n addition, there are several learning repositories that provide information on a wide
variety of agricultural topics.

x These avenues serve to reduce the rural digital divide, influence public policies, foste
partnerships and connect all stakeholders achasadricultural value chain.

x For instance, a farmer can easily seek out and connect with an agricultural entreprene
and begin the exchange of ideas or business proposals. Information such as price revi
for grain and livestock, pest information, ré@he weather information in any part of
the world is Iiterally available at on

E-Aqgriculture

E-Agricultureis a global Community of Practice, where people from all over the
world exchange information, ideas, and resources related to thef usermation and
communication technologies (ICT) for sustainadmecultureand rural development.

) .
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Precision agriculture software

Precision AgricultureSoftware is a cloutbased tool that enables farmers to track,
manage and maximize crop yields and rev
use these predictive analytics tools to forecast the expected yield size, crop wastes a
revenues. It helpthe user to get data on the conditions of the crop, crop rotation guidance
and soil management. Precision Agriculture Software is an essential tool that enable
farmers to monitor crop production to optimize yields and investments.

Farm Works, SMSMapShots, AQDNA, Sentera, AgroSense etc.
+ Farm Works Reaktime Inventory
insights management
Farm Works software is N
. . Yield monitoring
designed for the modern livestock management
business that needs detailed - _
H . apbor n
livestock management records. It |
flexible to handle multiple animal - . ,
identifications while tracking treatment

pedigrees, breeding, and animal movement.

PRECISION
AGRICULTURE
SOFTWARE

+ SMS

SMSE Basic is powerful desktop softwa
and turn into smart management decisions, using information gathered from plantine
through harvest.
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+ AgDNA

AgDNA harnesses th@ower of cloud computing and wireless data transfer to deliver
automated agronomic insights directly from the farm equipment. Seeding, application an
yield data is spatially analyzed against soil, elevation, and imagery to deliver unparallele
insights onevery acre. AQDNA empowers farmers with the ability to make informed
decisions about their entire farming operation.

+ Sentera

Sentera is a leading designer and supplier of integrated remote sensing and |o
solutions to the agriculture industry.

+ AgroSense

It is an easyto-install, accurate and reliable solution to collect higbolution data
such as soil moisture, leaf wetness, etc. and to identify needs for irrigation, application c
pesticides and other treatments.

CONSTRAINTS

The uses of computers inragulture do have some real constraints

U Lack of hardware and softwardrastructure
U Lack of training and skills, and research priorities.

However, once these are overcome, the use of computers goes past automation &
software application. In fact, it atd be instrumental in bridging the digital divide and
bringing prosperity to agriculturists not only in the developed countries, but also in othel
developing and emerging economies around the world.

(eferences -\

https//www.ukessaysom/essays/computscience/us®f-computefin-agriculturefield-throughsoftwarecomputer
scienceessayphp

https//www.researchgateet/publication280105187Role_of IT_in_Modern_Agriculture
https//www.researchgateet/post/Whasoftwarecanbe-usedin-agriculture
https//www.predictiveanalyticstodagom/topfarm-managemensoftware/
https//naldcnalusdagov/downloadl 1453PDF

. https//gardenerdyom/usesof-computersin-agriculture/

| https//veerpalbramwordpres£om/201603/05/computerin-agriculture/
st//smartfarmingtechmediumcom/agricuIturesoftwarein-modernfarmingsolution3275ddff80615
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Introduction

In recent years the world has seen a growing awareness of health and environment
issues, and sustainability has become the keyword whenever discussing economi
development, in particular in relation to developing countries. It is a constantly growing
number of concerned consumers, mainly in the industrialized countries of Western Europe
North America, Japan and Australia that are the cause of this development. The
international community is becoming more and more conscious of these issues, ant
Governmentpolicies in industrialized as well as developing countries are increasingly
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formulated to encourage organic and other forms of sustainable agriculture through goo«
agricultural practices.

Food systems include not only the production of food but also gsag
distribution, access, use, recycling and waste. Today there are still many diverse fooc
systems throughout the world, particularly in developing countries. Indeed, most of the
worl dés food is grown, col | ec-sc@elproduneds, h a
pastoralists and artisanal fisher folk. This food is primarily sold, processed, resold and
consumed locally, with many people deriving their incomes and livelihoods through work
and activities at different points of the food chaiinom seel to plate.

Such | ocalized food systems provide
economies and culture throughout the world. They start at the household level and expan
to neighbourhood, municipal and regional levels. Further localized fooensystepend
on many different local organizations to coordinate food production, storage and
di stribution, as well as peopl edbs acces:
contexts in which diverse food systems are embedded also depend aryottimated
activities of local organizations for their renewal and sustainability. But despite their
current role and future potential in meeting many of the Millennium Development Goals
(MDGs), locally determined food systemsnd the local organizatisrthat govern them
- are largely ignored, neglected or actively undermined in the planning process.

As participants in localized food systems, local communities actively influence key
ecosystem functions such as:

x  The provision of food, water, timber antre.

x  The regulation of climate, floods,s#iase, wastes and water quality.
Ecological support functions like soil formation, biodiversity for resilience,
phobsynthesis and nutrient cycling.

x The basis for culture through the provision of recreaticaedthetic and spiritual
benefits.

Developing countries are facing challenges of growing population, poor economic
growth, dwindling natural resources, stagnation in crop yialid severe weather shifts
and allied environmental issues which results in serious pressure on food productior
systems. The forthcoming giant of trade liberalization is feared to further exacerbate the
situation, when there will be free trade of food &malogical materials from developed
countries to such need driven countries. Any such flux might result in lax in quality and
guarantine standards, which would result in secondary issues like spread of epidemics ar
introduction of alien biological mateils. Already developing countries have very poor

: N |
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sanitary and phytosanitary measures for food production, processing and marketing
Ineffective legislature and lax in enactment of the prevailing measures is also posing
serious challenge in coming tinEhe cost of production per unit is very high in developing
countries compared to developed countries. This does not allow the application of very
sophisticated and expensive SPS measures, which will result in price hike in domestic
produce and wsaleablgroduct in international market. The developed countries have low
cost of production because of application of very sophisticated production systems and ar
very easy for them to sell their produce at a very low price. Again in order to check this
inflow of food material and germplasm, the analytical labs at national level should be
equipped and must have trained manpower who can perform all SPS measures to ensu
that the quality standard are within the permissible limits and developing countries are no
used as dumping ground for un wanted material.

All countries maintain measures to ensure that food is safe for consumers, and tc
prevent the spread of pests or diseases among animals and plants. These sanitary ¢
phytosanitary measures can take many fosush as requiring products to come from a
diseasdree area, inspection of products, specific treatment or processing of products,
setting of allowable maximum levels of pesticide residues or permitted use of only certain
additives in food. Sanitary (humaand animal health) and phytosanitary (plant health)
measures apply to domestically produced food or local animal and plant diseases, as we
as to products coming from other countries.

INDIA ORGANIC FOOD MARKET imqrc

The market is projected to witness
strong growth during next
five years

B Dominance in the market

BY PRODUCT TYPE

= Organic Beverages

Organic Cereal and Food Grains
Organic Meat, Poultry and Dairy
Organic Spices and Pulses
Organic Processed Food
Organic Fruits and Vegetables
Others

&

MARKET
DYNAMICS &
SEGMENTS

BY REGION BY DISTRIBUTION CHANNEL
* North India = Supermarkets and Hypermarkets
" West and Central India n Specnalt_y Stores

= South India = Convenience Stores

® EastIndia = Online

Others




Food trends

The following food trends further reveal the  potential for safe food markets:

1 There is greater awareness of health issues among Indians that is drivinggsiatha
safe foods/organic foods.

1 India is among the top 10 buyers of food with health supplements

9T More and more I ndi ans f e edne df theanain feasena | t
for them buying organic food.

Fast Facts

Organic food i Safe Food Star of Food Products

Food from plants that have been grown without the use of synthetic fertilizers or
pesticides; and ani mal s t (owth hotfmanessandféed b e
additives. In more evolved markets, you get them everywhere: supermarkets, gourme
shops, dairy shops, and snack bars gtal even get certified organic chocolates, beer and
wine.

Sectorwise, how important isorganic food in India?

It i s estimated that around 50 per <ce
1 per cent of the Indian population consumes this variety. The main reason is, of course
the pricing, which is at least 25 per cent more. As the demand foniorged grows,
however, the increased volume will assure that prices fall.

Indian Organic Market - 2020

U India is among top 10 countries in agade worldwide, and contributes 2.1% share in
global export of organic products.

U It is expected that post cakil9, consumers will emerge more health conscious than
ever and demand is expected to surge further.

U Many schemes are on offer by both state and central governments to convert more farn
into organic.

U Earlier only crops were accorded @ganic c er t 1 f | owhich is bow O
available for livestock and seaweed etc.

*kkkkkk
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Introduction

The Glycemic index (Gl)is a
tool to measure how individual
foods are expected tampact

Glycemic Index:
A Tool for
Managing Diabete

o

Glycemic Index (Gl) is a parameter that
mégures how the food we eat impacts our
blood sugar level. It is a scale that ranks the
food items between 0 to 100 on the basisof the
extent to which they raise the blood sugar
level. Foods are classified into low, medium
and high Gl foods based on their Gl value.
There are a number of factors that affect the
Gl value of a food including the type of sugar
it contains, the structur e of the starch, how
refined the carbohydrate is, the nutrient
composition of the food, cooking methods
used and ripeness of the food. Gl is a useful
tool for diabetic people for managing their
blood sugar levels and consump” of low Gl
foods can also ad in weight loss.

blood sugar levelsThe concept of Gl was created in the early19808hyavid Jenkins

a Canadian professdrhe rates at which different foods raise blood sugar levels are ranked
in comparison with thabsorption of 50 grams of pure glucoBere glucose is used as a

reference foodnd has &l value of 100.
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" If the test food is assigned a value below 100, that food is expected to impact you

blood sugar less than glucose. If the test food is assigned a value over 100, that food
expected to impact yolnood sugar more than glucose.

Classification of Gl of foods

LOW GI FOODS MEDIUM Gl HIGH GI FOODS
FOODS
55 or less 56-69 70 or
higher

Measurement of Gl of a Food

<+ Following theinternational standard method, the Gl value of a food is determined by
feeding 10 or more healthy people a portion of the food contahtirggamsof digestible
(available)carbohydratend then measuring the effect on th®aod glucose lesls over
the next two houts

+ For each person, tle@eaunder their twehour blood glucose responggucose AUCYor
this food is then measured.

= On another occasion, tlsame 10 peopleonsume amquatcarbohydrate portioof the
sugar glucosdthe reference food) and their twwour blood glucose response is also
measured.

Glycemic index

Measure glycemic
response (change AUC of food High Gl (70-100)
in blood glucose OOﬂt&iﬂhg wg Cafbd'lydfalos which break
g ' levels) of rate down quickly during digestion,
‘ carbohyd releasing blood sugar rapidly into
High GI
% T 9 e ﬂ Medium GI (56-69)
) = Dabhkcis AUC of standard Carbohydrates which break
E peagaly vl food for example down moderately during digestion,
" ' bread or glucose releasing blood
o @ curve serately i
G P90 cary oo
Food of
; Low Gl interest Low Gl (0-55)
Ingest food Glycemic index = AUC v 100 Carbohydrates which break
(50g carbs) , AUC down slowly during digestion,
releasing blood sugar gradually into
0 1h %h glucose the bloodstream
Time




+ A Gl value for the test foois then calculated for each persondiyiding their glucose
AUC for thetest foodby theirglucose AUCfor the reference foad

+ The final Gl value for the test food is theerage Gl value for the 10 people

4+ Foods with aigh GI scorecontainrapidly digested carbohydratevhich produces a large
rapid rise and fall in the level of blood glucose.

+ In contrast, foods with dow Gl scorecontain slowly digested carbohydratevhich
produces a gradual, relatively low rise in the level of blood glucose.

Factors Affecting Gl of a Food
A number of factors can influence the Gl value of a food or meal, including:

1 The Type of Sugaritontains: Ther eds a misconception t
The Gl of sugar ranges from as low2asfor fructoseo up b 105 for maltoseTherefore,
the Gl of a food partly depends on the type of sugar it contains.

1 The Structure of the Starch Starch is a carb comprising two molecudesamyloseand
amylopectin Amylose is difficult to digest, whereas amylopectin is eabdgsted. Foods
with a higher amylose content will have a lower Gl.

1 How Refined the Garb is: Processing methods such gsnding and rolling disrupt
amylose and amylopectin moleculesaising the GIl. Generally speaking, the
moreprocessed a food is, thegher its Gl.

1 Nutrient composition: Adding proteinor fatto a meal can slow digestion and help reduce
the glycemic response to a meal.

1 Cooking Method: Preparatiorandcooking techniquesan affect the Gl too. Generally,
the longer a food is cooked, thetirsts sugars will be digested and absorbed, raising the
Gl.

1 Ripeness Unripe fruit contains complex carbs that break down into sugars as the frui
ripens. The riper the fruit, the higher its Gl. For examplejraipe bananaas a Gl 080,
whereas an overripe banana has a QGligof

Advantages of using Gl

1 People who havdiabeteanay use Gl values as an additional tool fmanaging blood
sugar levels.
1 Gl values can also be used when treateagtive hypoglycemia.
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1 Studies have shown thahen eating low Gl foods, people tend to snack less, which may
be helpful inweight controlas well adpblood sugar control

Limitations of using Gl

1 Glycemic index values were determined in studies where volunteers ate portior
containing 50 grams of cashydrate of each test food. Howevé&s) grams of
carbohydrate i sno6t n.darexampke, b0 dgrayns ad canbchydiate
from popcorn is ten cups popped, while 50 grams of carbohydrate from white rice is abo
one cup cooked.

1 There is avide variationin values assigned to the same food. One source may say a russ
potato has a Gl of 56 and another source may say the Gl is 111.

1 Gl values can vary depending on the ripeness of the food, the degree of processing, :
the cooking method.

1 Glycemic index values measured #féect of a test food when that food was eaten alone
Most meals contain a variety of foods in combination. Ghgcemic effect of a food
changes when it is combined with other fadéisr example, fat delays digestion.

1 The effect of food on blood sugar can vdrgm person to person. Blood sugar levels are
also affected by activity, exercise, hormones, and medications.

1 A lower GI value does not necessarily mean the food is a better choice. For example
chocolate candy bar and 1 cup of brown rice may both have a Gl of 55, but the over:
nutritional value is very different.

Conclusion

The bottom line is that higher the Gl value of a food, the rapidly it will be digested by
producing a large rapid rise and fall in blood glucose level and lower the Gl value of a foo
the slower it will be digested by producing a gradual, low rise indadhacose levels. Hence,
it is an important tool for managing blood sugar levels; especially in diabetic patients ar
for treating hyperglycemia and reactive hypoglycemia. However, there are some drawbac
of using the GI tool also as mentioned above. Kbetess, the concept of Gl still stands
relevant and useful.
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ESSENTIAL FOOD CONSTITUENTS: AN OVERVIEW

Rhythm Kalsi

Department ofood Technology and Nutrition
School of Agriculture, Lovely Professional University, Jalandhar, India

Food is the most important parameter for every living organism on earth. One is
said to continue the race of reproduction only if the organism is fit and to remain fit,
food must contain something to provide nutrition.

Introduction

Heal th doesndédt mean staying physicall"
comes under good health. To maintain a good health, diet is the most important parame
As we all know that food is the basic requirement of every living organiseadh, so the
choice of your food is very necessary. You need fuel to run a car similarly your body cell
need fuel in terms of food for proper working and maintenance of the cells. Therefor
knowledge of food constituents is must. Food comprises of GiteEssomponents namely
carbohydrates, proteins, fats, vitamins, minerals and water. Every constituent is unique a
important in its way. Hence it is very important to select the type of food you eat for prope
growth and maintenance of body cells.
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Human body is none other than complex machinery  which

needs food as a fuel. Human body /™ /") is made up of a number of
cells  which  undergoes ‘ “ i \ continuous wearing out and
rebuilding process. To \ ,..J make sure the proper
working of our body cells, seveLopEsT S we eat food. Food is any
substance which when eaten,/ < ‘ digested and absorbed
provides us nutrition, feeling\__—._ /\\\f ) of satiety and energy.
It serves to be an essental | /4 ENERGY -~ commodity for all

living organism for growth and — ) L maintenance of body
cells. Food supplies nutrients and other ™~ 7. essential elenmds

which are needed by various organs gf, l,R(,,c;;,;‘f,;,l,d"‘-’-": our body. Food is

supplied to the various organs through blood by nerves in the body. If the

food is lacking in necessary elements required by our body, the cells die due to poor supf.
When the cells begin to dieventually the health of a person starts deteriorating. Therefore
it is very necessary to select what you should eat not for survival but for living long an
healthy life. The right kind of food is one of the most important factors for promoting healtr
and preventing from diseases. History has revealed that only those organisms who are fit «
continue the race of reproduction and for staying fit food must contain something whic
provides energy and nutrition for growth.

Food comprises of 6 essential components which are responsible for growth, repair a
development of the body cells. These are carbohydrates, proteins, fats, vitamins, minerals
and water which occur naturally in the food as depicted in table 1.

SN Food Definition Food items
constituents
1 Organic compounds containing Carbon, hydrogen| Present in Foods like
oxygen with molecular formula \qQH20) y (Potter| wheat, maize, potatoes
Carbohydrates | N.N., 1986) classified into 3 types Monosacchari corn and sugars.
Glucose, Disaccharide Sucrose, Polysaccharid
Starch, Gives 4kcal/gm of energy when burnt.

2 Proteins are large molecular organic compou Plant basedSoybean,
consisting of long chains of amino acids. Categorig tofu, oats, broccoli and
Proteins proteins are animal and plantsea. Gives 4kcal/gm ¢ lentils. Animal based
energy when burnt. Meat, eggs, milk, fish
and poultry.

3 Fats are the esters of fatty acids (carboxylic acids | Present in food like
long aliphatic chain) which are solid at roq butter ghee, oils, nuts,
temperature and insoluble in water. Two subgroupg fish and meat.
saturated and unsaturated fats. Gives 9kcal/gn
energy when burnt.

Fats
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Vitamins are organic compounds which are essen Eggs, milk, carrots,
to our body for proper growth and development wk orange, kiwis, nuts and
supplied in appropriate quantity. Classified as: Wg green leafy vegetables

VOGS soluble, vitamin C and B complexes and Fat solulj and etc.
vitamin A, D, E and K.
Minerals are the chemical elements which are Fruits and vegetables,
required by our body as an essential component f( fish, cereal&nd nuts
Minerals growth and development like calcium, phosphoroy etc.

magnesium, sodium, iodine, zinc etc are referred t
micronutrients.

A molecule of water is made up of 2 hydrogen ang Meat and meat product
loxygen atom. Chemical formula of water isCH fruits and vegetables,
Water More than 70% of food is comprised of water. Fog milk, cheese etc.

are classified as perishable, sgrarishable and nen
perishable items.

=A =2 ===

=A =4 ===

=A =4 =1 =4

Roles of food constituents in body

Carbohydrates:

Provide and store energy for performing daily activities.
Spares protein and fats for performing other functions (PS$. = .
Regulates blood glucose in the body. \S ’“
Provides sweetness to the food such as glucose and fruch%?,; ,
Dietary fibers and prevents ketosis (burns fats instead |
carbohydrates).

Proteins:

Increases muscle mass and body strength.

Boosts metabolism.

Helpsin repairing of body cells and tissues.

Important building blocks of muscles, bones and skin.
Plays vital role in regulating hormones.

Fats:

Act as an insulator for the body.

Absorbs nutrients (vitamins) and produces hormones.
Provides energy and promotes cell growth.

Plays vital role fluidity and permeability of cell membrane.

, aintains metabolism.

/ N

A2 Y Times of Aqriculture January, 2021/ Issue9 /Page| 58
b timesofagriculture.in

A Resonancein Agriculture




=A =A==

=A =4 ===

.
T

Vitamins and Minerals:

Essential for cell growth and healthy eyes (vitai)n
Growth, development and repair.

Regulation of bdy fluid.

Energy production and improves immune system.
Resists infection

Water:

Dissolves minerals and nutrients for transportation.
Regulation of body temperature.

Protects vital organs and tissues.

Increases nutrients absorption and facilitaligestion.
It improves the excretion process.

Conclusion

Food is the most important parameter for every living organism on earth. One is said
to continue the race of reproduction only if the organism is fit and to remain fit, food
must contain something to provide nutrition. Essential food components which are
responsible for the same includes carbohydrates (whole grains, fruits, potatoes, corn an
maize), proteins (eggs, meat, fish and legumes), fats (vegetable oil, butter, ghee, and
nuts), vitamins and minerals (milk, carrots, nuts and green leafy vegetalaess),

(fruits, vegetables, meat and meat products etc).Every machinery requires fuel for smoc
functioning similarly our body demands these essential components in the food for prop
growth and development of the body cells. Hence basic knowledge ofdosttuents is
necessary.

References:
1 Potter N.N. (1986) Constituents of Foods: Properties and Significance. In: Food Science. Springer, Dordrecht.
1 https://www.worldofmolecules.com/foods/
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MULCHING: TECHNIQUE FOR SUSTAINABLE
PRODUCTION IN AGRICULTURE
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3Ph.D Research Scholar, Det. SSAC, CSA, Kanpur
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Mulching with organic materials increases the soil nutrients, maintains the
optimum soil temperature, restrict the rate of evaporation from the soil surface,
restrict weed growth and prevent soil erosion. It improves the soil physio-chemical
properties as well as biological activities in the soil. Mulching not only supports in
defending the plant roots from frosting, intense heat, and nutrient loss, but also in
stabilizing the ecology by protecting the plants from stress, strain, and shock from
various internal and external factors.

Introduction

The word Mulch has been dnelscibven@ ahsoime
d e ¢ aagdomulches have been widely used for proteciivé productive production in
vegetable crops since ancient timekich referred to the use of straw and leaves by gardeners
as a spread over the ground as mulghdl et al., 2020. The technical meaning of term
mulch is covering of soil and defined as a covering material spread over the soil surfa
(Kasirajan and Ngouajio, 2012). Mulching is referred as wsdging technology in the
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dryland areas via spreading various coveriragemals on the surface of soil to minimize
moisture losses, regulating temperature and reducing evaporation from crop canopy area,
weed population and to enhance the yield (Yanhgl.,2015; Kaderet al.,2017;Nalayini
2007; Kaderet al.,2019. Mulching is done with organic and inorganic materglsh as
crop residues, polythene paper, ordinary paper, gravel, comteeted extensively used in
agriculture for potentially minimize water runoff, improve infiltration capacity of sail,
restrain weedpopulation via shading, and perform as obstacle in evapotranspiration
particularly in arid and senarid regions. Mulching is a crucial agronomical practice in
agriculture which acts as a frontier barrier to evaporasiome other positive environmental
effects such as temperature regulation of soil and plant roots, minimum nutrient losses,
down soil erosion and compactness, and improved physical conditions of soil (Ngouajio at
McGiffen 2004; Lamont 200530il temperature could be raised or reducggethding on the
growing season and crop requirement, higher yield and quality, less infestation of insect a
disease, long growing season, the higher nutritional value of the produce, improved stors
ability etc. transfer of vapour or heat from the soil.

Types of mulch
Mulching can be categorized into two types live much and dead much.

1. Live mulch: Itis a living cover grows for a long time with the main crop. Usually, legume
crops are the best choice for live mulch. It is practiced in production of food, fruit anc
plantation crops. Intecrops having good weed suppression and regulation of soil
tenperature ability can also be introduced in ifrt@vs of an economic crop. Whereas,
cover crops are either incorporated into the soil or killed with herbicides.

2. Dead mulch:It can be sub divided into three types organic, synthetic and soil/dust mulch
a) Organic mulchesare those natural origin materials which can decompose naturally

first one is agricultures residue (dry residues of plants crops, e.g. straw stover, pla
leaves, rice hulls, groundnut shells, sawdust, grass clippings, banana-gtsuspo
sugarcane trash, bark from trees, g#nd second is the organic materials mulch, in
which compost is good mulch and soil conditioner it can easily prepare or formed &
home by composting of different types of waste materials like leaves, straw, grass al
plant residues, etc. e.g. compost, farmyard manure, sludge etc
b) Synthetic mulch, especially black plastic film, effectively suppress most weeds, and
reducing labor and other costs for weed control, improve growing conditions for the
crop against weeds, protes crop growth and earliness by increasing soil temperature.
Translucent films warm the soil to a greater degree, but do not suppress weeds
effectively. Redon-black and whiteon-black mulches combine yield and pest
management benefits with the weeg@mession of opaque films. e.g. polyethene film,
polyester sheet, latex and starch resin spray mulches.
c) Soil/dust mulches are made by disrupting the top few inches of the soil, creating
_— finely textured layer. The dust mulching claim that reduces soil evaporation by
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""""“""'breaking channels of water move from the ground into the atmosphere and is superi
to organic mulches in conserving soil moisture (no material put to the surface, but fev
centimeters of the surface are disturbed to prevent capillary evaporation in dry sen
arid areas; less useful for weed control).

Organic Mulch

It refers to a mulching material that readily decomposes over time, such as agricultur
farm wastes which are used as mulch, such as bark chips, grass clippings, wheat or pa
straw, compost, rice hulls, and sawdust, leaves, straw, hay, shreddezidarld it increase
the water holding capacity of soil. It also improves water use efficiency indirectly. Organic
mulches are essential for the plant and soil itself. The mulches act as manure
decomposition, which provides the plant with nutrients. Thesgents are necessary for the
soil itself and the plants. The total production of organic waste by human, livestock and cro
are approximately38 trillion metric tons worldwide, and about 600 to700 million metric tons
of agricultural wastes (as well 232 million metric tons of crop residues) are existing every
year in India, but most of them remains unutilized (Rapjaa.,2017).

Inorganic Mulch

Inorganic mulch is different from organic mulch because it is made up of inert material
that cannot decopose over time. Examples include gravels, plastic sheeting, rocks, etc. (Qi
et al, 2015). For commercial production of fruits and vegetable crops, it is the most widel
used and farmers are more benefited from its.

Advantages of Mulching

x Improve soil condition: Mulching helps to improve the physical conditions, chemical
environment and biological activities of the soil.

x To help maintenance, sustainability and suitability of soil: When maintaining the
sustainability and suitability of the soll, it has a great importance, as the equilibrium leve
of the soil &ds organic matter deptesidiess or



and other biesolids and output through
decomposition, erosion, and leachinc
(Mulumba and Lal, 2008).

Soil moisture content: Mulch has a significan
role in soil moisture conservation through
modification of microclimatic soil conditions.
Mulch increases soil moisture through
increasing infiltration, reducing evaporation,
and modifying the water retention capacity o
the soil.

To help in controlling soil erosion: Mulching
reduces the deterioration of soil by way o
preventing runoff and Soiloks. Mulching
practices to minimize soil erosion include any
system that increases surface residues.
Enhances growth and yield: Mulching improve
soil aeration around the plant, aggregates tl
soil particles and adds nutrients to the so
covers the soiand performs physical pressure
to the weeds.

Minimizes weed infestation: The primary aim
of mulching is to cut off the light to the weeds
and to suppress their growth.

Maintain optimal soil temperature: It helps tc
control soil temperature fluctuations. Mulch
insulates the solil to provide a buffer from hee
and cold temperatures.

Reduce runoff losses: Mulches spread over ti
soil, slow down rain water ruaff and increae
the amount of water that soaks into the groun:
And more moisture in the soil means mor:
water for growth and development of the crop:
Increase nutrient availability: Mulches add:
nutrients to the soil and ultimately enhances sc
fertility and produdvity. The decomposition of
organic residues under plastic mulch adcg
organic acids to the ground resulting in low soi 2
pH, which may increase the bioavailability ol
micronutrients

!
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Conclusion

Mulching with organic materials increases the soil nutrients,
maintains the optimum soil temperature, restrict the rate of
evaporation from the soil surface, restrict weed growth and prevent
soil erosion. It improves the# physio-chemical properties as well
as biological activities in the soil. Mulching not only supports in
defending the plant roots from frosting, intense heat, and nutrient
loss, but also in stabilizing the ecology by protecting the plants
from stressstrain, and shock from various internal and external
factors. The mulch material protects the soil surface from sunlight
which reduces evaporation by preserving soil water and altering
soil temperature. Therefore, it is finely concluded that the various
mulching material uses in agriculture that can save the water
resources which lead to improve the yield in +&d cultivation.
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BOOSTING YOUR IMMUNITY AGAINST COVID -19

1Garima Dwivedi*, 2Neeru Bala and®Anisha Verma
1Ph.D. Research ScholdAssociate ProfessotAssistant Professor
Department of Food Nutrition and Public Health, Ethelullege of Home Scienc§HUATS, Prayagraj

Immunity plays a vital role against COVID -19, and the immune system is the
bodyds defense against I nfecti olPsie. firSther
appearance of the virus, local transmission, community transmission and
widespread outbreak. It can be transmitted by both direct and indirect contact with
COVID-19 patients. It is advisable to take antioxidants, and foods which enhance
your immunity pow er and strengthen your immune system.

Introduction
Coronavirus disease 20{G0OVID-19) is aninfectious diseaseaused by severe acute

respiratory syndrome coronaviru§2ARSCoV-2). It was first identified in December 2019
in Wuhan, China, and has since spread globally, resulting in an ongoing pandewid.6
May 2020, more than 4.56 million cadem/e been reported across 188 countries and
territories, resulting in more than 308,000 deaths. More than 1.64 million peome ha
recovered.

Immunity
The ability of an organism to resist a particular infection or toxin by the action of

specific antibodies or sensitized white blood cells.
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Immune System

The immune system is the body's defense against infections. The inaysteen
attacks germs and helps keep us healthy.

History of COVID -19

The virus is thought to be natural and has an animal otlgioigh spillover
infection. The actual origin is unknown, but the first known cases of infection happened ir
China. ByDecember 2019, the spread of infection was almost entirely driven by Homan
human transmissio®\ study of the first 41 cases of confirmed COVID, published in
January 2020 iThe Lancetrevealed the earliest date of onset of symptomsxecémber
2019. Official publications from the WHO reported the earliest onset of symptoms as
8 December 201Humanto-human transmission was confirmed by the WHO and Chinese
authorities by 20 January 2020.

o
Z2¥ I

Stages of COVID -19

1. Stage 1. First appearance of the diseasdt is the phase when the disease is just
introduced and positive cases begin to emerge for the very first time. The appearance
the disease is restricted to people with travel histories to the infected anwas,the case
with the first few Indian COVIBL9 cases reported from the end of January teMadch.

In this stage, everything is contained, as very few people have contracted the virus.

2. Stage 2: Local transmissionThis stage is when the local transmission starts to develop.
__The virus spreads locally, through an individual who either has a travel history, or the or
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who has come in direct contact with an alreadyat&é person. This stage typically sees
an infected person pass the virus onto his/her family, friends, neighbours, and people w
tend to be in his/her close vicinity and locality. The virus transmission in this stage can &
monitored by contact tracingsalating people with symptoms, strict screening measures,
social distancing, and lockdown efforts.

Stage 3: Community transmission:This is the stage where the community transmission
starts to occur, making it difficult to trace the source of the infespoead. The infections
are typically passed on in public. More
any infected 6dhotspotsd, or who hoersmn ha
also start to test positive. Once community trassimn begins, it becomes difficult to
contain the disease and to stop the chain of transmission.

Stage 4: Widespread outbreakin this fourth and final stage of transmission, there is a
widespread outbredkan epidemid as the number of cases and deathsrbeapidly
multiplying, with no end in sight. In this stage, the disease becomes endemic, i.e. native
the population. While China witnessed this stage of transmission earlier in Februan
countries like Italy and the USA are apparently in this stade ngw.

Signs and Symptoms

= =4 =4

Fever

Dry cough

Breathing difficulty

Some patients also have aches and pains, nasal congestion, runny nose, sore throz
diarrhea.

About 80% of confirmed cases recovered from the disease without any seriol

complications.However, one out of every six people who gets COXYfDcan become
seriously ill and develop difficulty in breathing. In more severe cases, infection can caus
severe pneumonia and other complications which can be treated only at higher level faciliti
(District Hospitals and above). In a few cases it may even cause death.

«f’} ) How does COVID -19 spread ?

COVID-19 spreads mainly by droplets produced as a result of coughing or sneezing

a COVID-19 infected person. This can happen in two ways:

1.

Direct close contact:One can get the infection by being in close contact with CGYAD
patients (within one meter of the infected person), especially if they do nottheirdace
when coughing or sneezing.

( oy ; ;
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2. Indirect contact: The droplets survive on surfaces and clothes for many days. Therefore
touching any such infected surface or ¢
can transmit the disease.
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PERSONAL MAS AIR BY COUGH CONTAMINATED
CONTACT GATHERINC OR SNEEZE OBJECTS

Incubation Period: The incubation period of COVH29 (time between getting the infection
and showing symptoms) is 1 to 14 days.

Some people with the infection, but without any serious symptoms can also spread t
disease.

Complications

Complications maynclude pneumonia, acute respiratory distress syndrome (ARDS),
multi organ failure, septic shock and death. Cardiovascular complications may include he:
failure, arrhythmias, heart inflammation and blood clots. Approximatel$@6 of people
who is preset with COVID-19 have elevated liver enzymes reflecting liver injury.
Neurologic manifestations include Seizure, stroke, encephalitis and GHiHaia
Syndrome.

Following the infection, children may develop paediatric multisystem inflammatory
syndrome, Wich has symptoms similar to Kawasaki disease and die.

Precautions for COVID-19
To prevent the spread of COWAL®:

Clean your hands often. Use soap and water, or an albaketl hand rub.

Maintain a safe distance from anyone who is coughing or sneezing.

Dondét touch your eyes, nose or mout h.
Cover your nose and mouth with your bent elbow or a tissue when you cough or sneez
Stay home if you feel unwell.

If you have a fever, cough and difficulty breathing, seek medical attention. Call ir
advance.

1 Follow thedirections of your local health authority.
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Nutritional advice for COVID -19

Take antioxidants, and foods which enhance your immunity power and strengthen yo
Immunesystem.

Few of the source to strengthen your immunity are as follows:

1. Vitamin C:
1 Crucial participant in the army of immunity.
1 It helps prevent the common cold.
1 It acts as a powerful antioxidant and protects against damage induced by oxidati
stress.
2. Vitamin D:
9 Can reduce risk of infections.
9 Inducing Cathelicidins and defense mechanism.
1 Lowering viral replication rates.
1 Reducing concentrations of pinaflammatory cytokines that injures the lining of the
lungs.
3. Zinc:
1 Vital component to WBC which fights infections.
1 Zinc deficiency often makes one more susceptible to flu, cold and other viral infections
1 Itis advisable to take a zinc supplement, especially for older people.
4. Probiotics:
1 Some help to give your immunestgm a boost.
9 Inhibit the growth of harmful gut bacteria.

Ayurvedads | mmuni ty B ecarsduing QOVIDdaGisist es f o

In the wake of the COVIEL9 outbreak, entire mankind across the globe is suffering.
Enhancing the bo dgysténs (immanittyy playd an dngpbrtam soke in
maintaining optimum health. According to the World Health Organisation, around 80% o
the worl dobés popul ation uses herbal medi c

Ministry of AYUSH recommends the following sedfre guidelines for preventive
health measures and boosting immunity with special reference to respiratory health.

1. General Measures:

1 Drink warm water throughout the day.

9 Daily practice of Yogasana, Pranayama and meditation for at least 30 minutes :
advised byMinistry of AYUSH.

9 Spices like Turmeric, Cumin, Coriander and Garlic are recommended in cooking.
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2. Ayurvedic Immunity Promoting Measures:

1 Take Chyavanprash 10gm (1tsf) the morning. Diabetics should take sugar free
Chyavanprash.

9 Drink herbal tea / decoction (Kadha) made from Basil, Cinnamon, Black pepper, Dn
Ginger and Raisiii once or twice a day. Add jaggery (natural sugar) and / or fresh
lemon juice to your tast#,needed.

1 Golden Milk- Half tea spoon turmeric powder in hot milknce or twice a day.

3. Simple Ayurvedic Procedures:
1 Nasal Application i Apply sesame oil / coconut oil or Ghee in both the nostrils
(Pratimarsh Nasya) in morning and evening.
1 Oil Pulling Therapy i Take 1 table spoon sesame or coconut oil in mouth. Do not
drink, Swish in the mouth for 2 to 3 minutes and spit it off followed by warm water

rinse. This can be done once or twice a day.

4. During Dry Cough/Sore Throat:
1 Steam inhalation with fredllint leaves or Carom seeds can be practiced once in a day
1 Lavang (Clove) powder mixed with natural sugar/honey can be taBamizs a day
in case of cough or throat irritation.
1 These measures generally treat normal dry cough and sore throat. Howisveestt

to consult doctors if these symptoms persist.

Treatment

Thereds currently no treat A8 andnoscprefori f
an infection, although treatments and vaccines are currently under study.

Instead, treatment focuses managing symptoms as the virus runs its course. Seek
medical help if you think you have COVAD9. The doctor will recommend treatment for any
symptoms or complications that develop.

Other corona viruses lIkBARSandMERS are also treated by managing syomps.
In some cases, experimental treatments are tested to see how effective they are.
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Examples of therapies used for these ilinesses include:

9 Antiviral or retroviralmedications

1 Breathing support, such as mechanical ventilation
1 Steroids to reduce lung swelling

1 Blood plasma transfusions

Conclusion

COVID-19 is an infectious disease; it is affecting the population of every country anc
resulting in an ongoing pandemikhere are different signs and symptoms in different strain
of corona virus. Sometlmes symptoms are visible in human
and in some cases symptoms % 3 are not seen. Corona virus
includes some amplications £ 5 : that are pneumonia, acute
respiratory distress _ "=, \f’ = syndrome (ARDS),

multi organ failure, septic ‘\‘\ shock and  death.

Cardiovascular < complications may
include  heart failure, ‘W™ arrhythmias, heart
inflammation and blood P e \% clots WHO  issued
guidelines for precaution y 3 ® - - © against COVIDB19 are:

wash your hands frequently, ,,..' " 3 " sanitize your hands time to
time, avoid to touch eyes, nose and * % " mouth, use mask, avoid social

gathering etc. Ayush Health Ministry suggested to take chyavanprash in the morning, apy
coconut/sesame oil in nose, during cough drink lukewarm water, take lavang pextder
natural sugar/honey.
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ROLE OF WOMEN AND WOMEN EMPOWERMENT FOR
RISK MANAGEMENT IN AGRICULTURE

Pragati Shukla
M.Sc. Scholar
DRPCAU, Pusa, Bihar

Agriculture sector employs 80% of all economically active women in India; they
comprise 33% of the agriculture labour force and 48% of the selfemployed farmers.
In India, 85% of rural women are engaged in agriculture, yet only about 13% own
land, though women play an important role in various agricultural activities.
Economic Survey 201718 says that with growing rural to urban migration by men,
there is o6feminizationdé of agriculture
multiple roles as cultivators, entrepreneurs, and labourers.70% of all women
engaged in cultivation are from households witnessing migration. (Report released
in 2014 by IHD, New Delhi) About 60 -80% of the foods are produced by rural
women.

Not only in India but across the world, women's contributions to agriculture are
significant. The UN's Food and Agriculture Organization estimates that if women had th
same access to productive resources as men, they could increase yields on theyr28rms b
30%. This could raise total the agricultural output in developing countries by up to 4%, whic
could in turn reduce the number of hungry people in the world by 782 - that's 106150
7 ion people. The Indian farm women have extensive workloadstviftle responsibility
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for farm, household and community. Gradually their work is becoming tough due to climat
change, degradation of natural resources, natural calamities, male migration and chang
agricultural technologies.

Women are extensively inwgd in crop production, horticulture, livestock
management, postarvest operation, fisheries, agavestry and household activities.
Majority of their time is devoted towards collection of fuel, fodder and water, growing
vegetables in homestead and negfackyard poultry. They also contribute considerably for
household income as agriculture wage earners and through cottage industry.

The empowerment of Indian women will not be complete without empowering those
who are living at India's last periphery. &lones whose day starts before sunrise and
continues after sunset. These are the women farmers of India, whose voices often go unhe
owing to their gender, and who struggle to establish their identity atgraiskevel due to
patriarchal traditions andender socialization. These voices need to be heard, both at th
policy and at the implementation levels, if we are to realize the dream of a progressive Ind
Women farmers in India perform most of the big farming jobs, from sowing to harvesting
yet their access to resources is less than their male counterparts. Closing this gender ga
essential in order to accelerate the pace of growth in the agriculture sector. Thus an inclus
approach, all the way from policy to implementation, is essentiairig tvomen working in
agriculture into the mainstream and to empower them with direct access to knowledge
improved agricultural practices. Itis also important to observe how increasing male migratic
away from villages has brought about significantges to the work village women do, both
at the household and societal level. Migration is yet another important factor whicl
contributes towards redefining the rot@dndian women in agriculture.

Women have increased roles to play on their farms asuét,r2sand migration has
played a significant role in increasing the social mobility of women at the village level. It is
high time we make a concerted effort to create a conducive environment , not only f
bringing women farmers into the mainstream, ddlab equally empowering women farmers
at the grassoot level by providing them with, both an established identity and knowledge or
the technical and financial aspects of agriculture. They need direct access to information
improved agricultural practice and | inks to mar ket s. | n
important to think critically about the information and communication tools which can helg
women farmers who may not enjoy much physical mobility to reach out to markbish
are generally cagidered to be a malgentric arena.
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Womenod6s Empower ment Fr amew

Participation of women in decision-making process to achieve balance of
control between men and women over the factors of production

Pertains to women’s equal participation in the decision-making process,
policy-making, planning and administration

Pertains to an understanding that gender relations and gender division of
labor should be fair

Pertains to women’s access to factors of production-land, labor, credit,
training, marketing facilities alike men

Pertains to level of material welfare of women relative to men

The Womendés Empower ment in Agriculture |

It measures empowerment, agency emetlision of women in the agriculture sector to
overcome those obstacles and constraint
engagement in agriculture sector in five domains:

1 Decisions about agricultural piaction,

1 Access to and decision makingveer over productive resources
1 Control over use of income,

1 Leadership in the community, and

1 Time use

Agriculture Risk Management (ARM)

Risk management in agriculture has become more complex due to the added presst
of climate change. In highsk prone aeas like the Indd@angetic belt of India, farmers have
time and again resorted to formal and informal ways of mitigating risks in farming.

Component of Agriculture Risk Management (ARM)

TASKS m STAKEHOLDERS STRATEGIES INTERVENTIONS
» Production
o Market
anvironment

+ Commercial sactor o Trander ¢ investments
+ Coping  Techncs

* Publc saciot
asstance
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Gender -based constraints in agricultural supply chains

Productivity and Vertical
Linkages

Empowerment and Horizontal

Linkages

Business Enabling
Environment

Access to assets, including
Land

Labour

Capital

Inputs

Technology

Information

Education

Active participation

Membership

Decision Making
Leadership in decision making

Laws, policies, anghstitutions

Formal discrimination in law
and policy

Crosssectoral or Cross
jurisdictional inconsistencies
Unequal enforcement

lllustrative value chain and possible entry points for removing Gendebased

constraints

Provide  opportunities

for women to gain
access 1o inputs and

market information

Assist women's

groups 1o
puschase
equipment to

expand

processing

Assist women to
overcome mobility
constraints and social
barriers

|

PRODUCERS AND
OPERATORS

|

) PROCESSORS e

EXPORTERS

LOCAL AND
INTERNATIONAL
MARKETS

Different types of assoclations

I

Improve participation
of women in
association  leadership

roles
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Women farmers typically face differen™ '-‘ ,
constraints than men whéacing risk, and the & =+
feasible options open to women also differ. ) : _
certain contexts, social norms or barri 1
increase the complexity of the challenge {884
women to mitigate risk or cope in a manner t
preserves their agricultural and Roj

agricultural lvelihood strategies.

Conclusion

Womends role in
activities depends upon the soe&oconomic j§
status of women farmers ranging fro
agricultural labourers to farm managers.
their contribution in varying capacities, the
are alsaconstrained with enormous challeng
and difficulties, including agricultural ris}
management, as posed by climate char
social, political and economic factors. Hen
empowering women farmers to cope up w
these risks and facilitating an enablir
agriaultural environment can greatly influenc
agricultural production, narrow down gend
disparity and mitigate risks posed [
agricultural sector. An empowered wom
farmer reflects a powered nation and
economy.
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VEGETABLE NURSERY AND ITS MANAGEMENT FOR
QUALITY SEEDLINGS PRODUCTION

Vimal Kumar Naga and Rakesh Kumar
Division of Vegetable Science and Floriculture, SKUAST, Jammu

A nursery could be considered as a location where plants are cared for during the
early stages of growth, providing optimum conditions for germination and subsequent
growth, until they are strong enough to be planted out in their permanent place.

Nursery

Almost all vegetables crops are propagated by seeds, except a few like swet
potatoes, asparagus, garlic, potato, which does better if propagated vegetatively. Among t
vegetable crops which are propagated by seeds, most of them like cucurbits, besns, pe
radish, turnip, carrots and leafy vegetables are sown directly in the fields. Other vegetable
like cabbage, cauliflower, tomato, onion, chilli etc. are first sown in nuisedg where
seedlings are raised and then transplanted. A nursery could lidetedsas a location
where plants are cared for during the early stages of growth, providing optimum condition
for germination and subsequent growth, until they are strong enough to be planted out |
their permanent place.

Production of vegetable transpants/nursery raising

Wide ranges of vegetable crops are raised in nurseries. Some of the commonl
nursey grown vegetables are cabbagguliflower, broccoli, brussels sprouts, lettuce, chilli,
leek, bmatoes, brinjal, onion, celery
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Importance/Advantagesof nursery raising in vegetable production

1. Itis convenient to look after the tender seedlings.

2. Eliminates the problem of emergence in difficult solls.

3. Weed control easy.

4. Can achieve close to 100% plant population

5. Shorter cropping cycle therefore oget earlier plating and harvest.
6. Reduced field management costs

7. More uniform crop possible

8. Higher yield possible

9. More optimaluse of expensive hybrid seeds.

Factors to be considered for raising nursery
1. Location of the nursery.
Near the farm house.
Well exposed to the sun bprotected against severe heat.
Well protected against animal damage, strong winds.
Continuous supply of good water.
Sandy loam soil or potting mixture with organic matter and should have good water
holding capacity.

o0k Wb

Types andcharacteristics of nurseries

1. Pro-tray

Mix sterilized cocopeat at 300 kg with 5kg of neemcake along with Azopsprilum and
phosphor bacteria each at 1kg.Apprroximately 1.2 kg of cocopeat is required for filling one
protary. Sow the treated seed in portraprag seed per cell. Cover the seed with cocopeat
and keep the trays one above the other and cover with a polythene sheet till germinatic
starts. After six days, place the portrays with germinated seeds individually on the raise
beds inside the shade nétater with rosecan every day and drench with 19:19:19 at 0.5
% (5g/L) at 18 days after sowing.
The main advantages are better establishment of seedling in the main field, good drainag
aerationand handling

2. Open field

Beds are raised or basin prepared after the soil is brought to a fine tilth. No structures a
required. Open field nurseries are raised only when the natural conditions are favorable f
growth and development of the plant.
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3. Thatch roof

Beds are raisedrdbasin prepared after the soil is brought to a fine tiRker the
basins/beds thatch roof is constructed. The thatch roof raises the temperature; protect t
seedlings from frost damage (modified environment).

4. Green house
A green house in the real senis a transparent roofed glass or plastic house.

1) Palytunnel: Raised beds are covered with plastic material supported by a small stick
or bamboo splits to form a tunnel. This structure raises the temperature, protect from fro:
damage and conserve istore. It is more efficient than the thatch roof.

i) Glass houseHouse is constructed out of glass frames fitted with glass or plastic.
Such structures are provided with adequate ventilation and may even have temyperatut
controlling facilities. Seedligs are raised inside the house on raised beds or plots. Most
congenial conditions can be created for the growth and development of seedlings.
Germination

For a seed to germinate certain conditions must be met. The germination temperatu
requirement fospecific crops is given below. These are supply of sufficient water, air, and
temperature. If seeds fail to germinate there are many reasons:

1 Tenperature is too cold or too hot.
1 Too dry or too wet.
1 Seeds were old so notalile or had been eaten by pests.
1 Disease like pr&mergence damping off.
1 A hard layer on surface meant emerging shoot was unable to reach surface.
1 Sown too deeply or too shallow.
1 Dormancy
Temperature requirement for Minimum Optimum | Maximum
germination of viable seed Crops (OC) (OC) (OC)
Cabbage 4 29 38
Carrot 4 27 35
Brinjal/chilli/tomato 16 29 35
Pea 4 24 29
Radish 4 24 35
Spinach 7 29 29
Onion 7 24 35
(@) w30
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Nursery management

Land preparation

Land preparation refers to making the soil suitable for sowing or transplanting of
crops in the field. The soil should be fine, moist and firm to provide better germination anc
excellent medium for seedling growth. Prior to seeding, itfld §hould be levelled and
worked to obtain a fine textured soil free of clods and debris. Enough of well decompose
farm yard manure should be mixed thoroughly in the soil.

Bed preparation

The width of a bed should not be more than 120 cm and thénl@Bftcm or more.
This width facilitates weeding and watering without trampling the bed. The bed is kept
raised about 15 cm high so as to provide proper drainage of excess water and the level
the bed surface is also made slightly raised in the centneavlittle slope on the two sides.

Sowing

The common practice is to broadcast seeds in the nthsérput line sowing is
preferred so as to check proper germination and to facilitate weeding, hoeing and plal
protection operations. The rows are usualhput 5 cm apart. Small seeds are sown mixed
with a little sand and covered with soil. The soil covering should be lighter in heavy sails.
General rule for sowing seeds is to sow seeds32imes their own thickness deeplf
seeds are sown too deep nutrieegerves will be exhausted before the plant emerges or
emerging plants will be weak or liable to die, if sown too shallow then it is likely to be eaten
by birds or washed away by water. Spacing allows for seed losses. A week befor
transplanting, the sekags may be exposed to full sunshine and moisture stress to make
the seedlings sufficiently hardened for field settings.

Transplanting

1 Some vegetables grow better when transplanted (cabbage, tomato, chilli) and some dc
better vihen directly sown (roatrops).

1 While there are some vegetables which can be either direct sown or transplante
depending on circumstances as such as land availability and labor. eg. mustard green

Rules for transplanting

1 Transplanting should be done as soon as seedlings are about 4 to 8 weeks old, 10 to
cm tall and have formed about 3 to 4 true leaves.

1 The nursery bed should be watered 24 hours before uprooting the seedling fa
transplanting so that they may not suffem desiccation and minimize root damage.
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1 When the seedlings are uprooted it experiences transplanting shock. Therefore, it
essential to water plants immediately after transplanting and till the plant has recovere
1 Always transplant under cool catidns so that plants may establish themselves in the
cool weather in the night and may recover from the shock of transplanting before sunrist
1 Avoid seedlings which have grown too tall. Such seedlings become weak and may sta
flowering very early.
1 During transplanting, care should be taken to protect seedlings against wilting by
frequently sprinkling water on them and covering the roots one with moist soil or leaves
1 Setting the seedlings to a depth of first true leaves when transplankimpvimto result
in earlier fruiting and larger fruit size in some crops.

Irrigation

Irrigation refers to artificial application of water. Irrigation is done to supplement the
soil water, to keep plant body cool and to facilitate nutrient up take by the planitableg
are 80 to 95 percent water. Avoid watering larger plants under strong sunlight

Intercultural operations
Weeding, hoeing, top addressingarthing up and mulchingre the important
intercultural operations commonly undertaken.

Pests and Diseases

All vegetables will be attacked by some pests and disease at some stage. The ins
that affects vegetable crops can be grouped into four major groups. Soil insects, Stem a
foliage feeders, mites and sucking, insectst¢basume seeds, pods and fruits.

Similarly the diseases which affect vegetables can be grouped as root disease
foliage diseases, fruit diseases, vascular diseases. These diseases could be caused by €
fungi, bacteria, viruses and nematodes.

Practices reduce the risk of pest and dease attack

1 Varieties with resistance to specific pesdisease are also available.

1 Rotate your crops to prevent buildup of dmilrne problems. This also nekefficient
use of nutrients.

1 Monitor your crops regularly for early detection of proble@mall numbers of pests
especially egg masses and larvae can be destroyed by hand.
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ECONOMIC IMPORTANCE OF GYMNOSPERMS

!Ravi Pratap Singh*, 2Rajan Singh and®Anshuman Singh

1. 3Research Scholar Horticulture, ANDUAT, Kumarganj, Ayodhya
2Project Assistanl, NBAIM, Kushmaur, Mau, U.P

Gymnosperms are of great economic importance. Vast forest of conifers in many
parts of the world are effective in checking soil erosion, forms major forest wealth
and gives shelter to wild life. The coniferales are the most important order of forest
tree in the economy of civilized man.

Introduction

Gymnosperms are very poorly represented in the Indian flovast peninsular India
they are represented only by a few species of Cycas, Podocarpus and Gnetum. Howevel
the extra peninsular Himalayas and to some extent in the connected ranges of Kashm
Arunachal Pradesh and Assam, gymnosperms are essengipilgsented by conifers

covering extensive tracts forest land. A total of 16 genera and 53 species of Gymnosperr
occur in India.

Economic importance of Gymnosperms
Gymnosperms are of great economic importavest forest of conifers in many parts
of the world are effective in checking soil erosion, forms major forest wealth and gives
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shelter to wild life. The coniferales are the most important order of forest tree in the
economy of civilized man. Besides comge¢he other orders of Gymnosperms also contain
plants of economic importance.

A Dbrief description of economic use of gymnosperms

Wood

T

= =4

E N B

Conifers - are the most important as a source of wood. Their wood is light weight, light
coloured with straight grains. It takes good finish and bears good nail taking properties
This types of wood is used for making furméwand for interior decoration.

Cedrus wood Railway sleepers, doors, electric polesriage and for boat making.

Pine wood Cheap furniture, agricultural implements, fencing polesrs, frames and
packing cases.

Abies wood Cheap jeweler boxes, packing casessadting roofs in Hi houses.
Juniperous wood Soft yellowish red in colourdr making high quality pencils.

Larix wood i Hard, heavy and strong, used for railway sleepers posts, boat making.
Podocarpus wood Fine texture, used for making plywood.

Taxus wood Heaviest and &t durable, used as decorative, poles and for making bows.
Thuja wood- Possess certain antibiotics, resistant to variations in weathers is of
commercial value.

Resins: Resins are plant exudates which are secreted in specialized ducts, derived fro
conifers by tapping and are soluble in organic solvents.

l

Copal- An important varnish resin is obtained from Agathis, used in spirit varnishes and
preparation of polishes etc.

Rosin- Another type of resin obtained as a residue after the distillation obf@oeesin

or turpentine. It is used in paper sizing, varnish making, enamels, preparation of plaste|
and ointments. Inferior quality of rosin is used in making grease, sealing waxtbijl cl
plastics, shoe polish etc.

Canada Balsam Abies balsamea is ¢hsource of Canada balsam, this resin does not
crystallize on drying and it has a high refractive index as that of glass and therefore it i
used as a mounting medium for microscopic objects and as atcEmdéenses in a
optical work.

Venice turpentine- is obtained from Larix decidua, used in making special type of
varnish and veterinary medicines.
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Essential oils:Many types of essential oils are obtained from many coniferous species.

1 Abies sachaliensisYields Japanese needle oil which is used in makasmted soap.

1 Cedrus deodara and Cedrus atlanticaYields oil, used in perfumery and in medicines.

1 Thuja plicata- Yields oil used in perfumery.

1 Picea glaucaYields essential oil used in room sprays.

1 Amber, a fossil resin used in making of beads and ¢&vezlery is the fossilized resin
of an extinct Baltic PinePinus succinifera.

Fatty oils:

1 Fatty oils are extracted from the seeds of Macrozamia, Pinus, Torreya and Cephalotax
are used as food.
1 Gnetum ula seeds also yield fatty oil usedifamination.

Paper:

1 Many Indian coniferous plants like Pinus roxburghii, Abies pindrow, Picea smithiana
supply wood pulp from which paper is made.

1 Throughout the world paper used for newsprint is mainly from Pinus species.

1 Abies balsamea, Picea spea@sl Thuga species supply high grade wood pulp, used to
make superior paper.

Food:
1 Cycadales order is very important source of starch food cadigallt is starch rich food
and is used as a constituent of poor m

1 Fruits of Cycas are also edible.
1 Seeds of Pinus gerardiana popularly called chilgoza are edible.
1 Young leaves and strobili of Gnetum gnemon are cooked as vegetable.

Fibre:
1 Bark of Gnetum gnemon and G. latifolium yields fibres of high tensile strengthfarse
making ropes and fishing nets.

Poison:
1 Plants of Gnetum latifolium and G. contractium, Taxus baccata are used as fish poisor
1 Pollen Grains of Cycas circinalis have narcotic properties.

Medicine:
1 Cycas circinalis Juice of young leaves can curerstxh disorder, vomiting and skin
diseases.
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mixed with coconut oil used for
scores and wounds.
Ephedrine- a very important

used in the treatment of asthma
hay fever andommon colds.
Wood of Cedrus deodara i
diuretic and carminative, used in curing pulmonary disorders, pies rheumatism etc.
Cupressus sempervirensQOil has vermifuge properties.

Taxus baccata Leaves used in asthma, bronchitis, epilepsy.

Fuel: All the gymnosperms are good source of firewood.

l
l

Ephedra- Rhizomes of are used as fuel.
Pinus- Female cones are used as fuel.

Ornamentals: Gymnosperms are very expensive ornamental plants.

l
T

Many species of Cycas are grown as garden plants for decoratpases.

Thuja, Pinus, Araucaria, Cryptomeria, Ginkgo are grown as ornamentals for their
beautiful foliage.

Ginkgo biloba which is a sole representative of group Ginkgoales is grown in the temple
of China and Japan and is worshipped (Maiden hair tree).

*kkkkk
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THE CAUSES OF BEARING PROBLEM IN FRUIT CROPS
AND ITS REMEDIES

Anshuman SingH, Ravi Pratap Singifand Dr. Bhanu Pratap®
1.2Research ScholgHorticulture, ANDUAT, Kumarganj, Ayodhya
3 Associate Professgiorticulture, ANDUAT, Kumarganj, Ayodhya

Bearing problem is very serious problem in many fruits and their varieties
resulting heavy loss to growers and make fruit cultivation less profitable.
Unfruitfulness in fruit crops is also one of the causes where the plant is capable of
flowering and bearing fruits but they are not functioning properly in a particular
combination.

Introduction
India is an important fruit growing countig the world and having second position

after China with total fruit production abo@%.2 million metric tonnes during 2043.
Bearing problem is very serious problem in many fruits and their varieties resulting heav)
loss to growers and make fruit gulition less profitable. Unfruitfulness in fruit crops is also
one of the causes where the plant is capable of flowering and bearisdtruthey are not
functioningproperly in a particular combination.

Causes of bearing problem of fruit crops

A. External factors
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Temperature
Temperature is one of the most important environmental factors, which affects the
flowering pollination, fruit set, growth and development of plant.
{ The pollen germinate at temperature rangdet8d F in temperate climate.
1 In different climatic factors, temperature appears to have some relation with the
variability in the incidence of mango malformation.
1 Temperature can have direct influence on fruit set through its effect on the activity of
pollen-carrying insects.

Rainfall

Rain at the time of blossoming causes the loss of more fruits than any other climati
agency. In general, heavy rain, even for a short duration, causes washing of pollen grai
causing more damage to flower and fruit set.

Wind

Some fruit plants are anemolyha reasonable amount of wind at the time of flowering
aids in securing a better fruit set. When wind is strong, the insects do not work. Wind alon
with rains at the time of flowering is very harmful.

Hail storm
Hail storm has been found to be very hlaidrm temperate fruit orchards, hail destroys
all the flower buds and injures almost all the developing fruits.

Frost

Spring frost is particularly harmful to the in temperate climate. Frost may either Kill
the several organs of a flower or completely destroys the blossoms thereby influencing tr
fruit set and ultimately the fruitfulness.

Cloudy weather

Cloudy weather mawlso act as one of the factors for unfruitfulness in many by
making conditions favorable for development and spread of disease e.g. powdery mildev
Anthracnose etc.

Light intensity
Denselyshaded plants seldom or hardly differentiates into flower buds e.g
strawberry as the development of pistils and stamens due to shading effect.

Disturbed water relations
Flowering stage supply of water may lead to the formation of an abscission layel
resulting in the dropping of the blossoms. Moisture deficit may beonsgge for
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disturbance in C:N ratio and composition of other chemicals which are responsible for frui
drop.

Root stocks
In some instances stock exerts considerable influence on flowering and fruit set of th
scion cultivar e.g. Quince rootstock precoartypearing in pear.

Spraying in fruit plants during flowering period
Spraying of insecticide and pesticides during flowering is not desirable causes poc
fruit setting and affecting fruitfulness of the orchard.

Insect, pest and disease

At the time of flavering some insects are beneficial but fruit plant attacked by insect
(Thrips, mealy bug, gall midge etand diseases like fung@&owdery and Downey mildew,
apple and pear scab).

B. Internal factors

Evolutionary tendencies

It is a common observatidhat some fruit plants even produce abundant flower, but
usually fail to adequate number of fruit and some time they do not produce fruits. This failure
of fruit set maybe due to various reason like:

1 Sex distribution: The female and male flowers are booredifferent plants, e.g., date
palm and papaya. For proper fruit set require sufficient number of male plants in a cluste
of female plants is necessary.

1 Structural diversity: Flowers of many fruit plants have structural diversities or
peculiarities of rm and structure such like heterostyly, protandry and protogyny.

1 Abortion of pistils or ovules: fruit setting and subsequent fruit development depend on
the union of sex cells. Basically it is also one of the primary causes of unfruitfulness ir
fruit plants.

1 Pollen impotenceiltis very likely that even perfect flowers of many fruit plants produce
small amount of pollen and sometimes a considerable amount of the produced pollen
not viable.

Genetic influences
Sterility or unfruitfulness has primarilyeen associated with the protoplasm and due
to these factors in inherited.
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C Unfruitfulness due to sterile hybrids: Hybridism is associated with sterility as well as
unfruitfulness. The degree of sterility increase with wider crossing.

C Unfruitfulness due to incompatibility: Incompatibility may be defined as the inability
of the pollen grains to germinate freely in the ovules of the some plant of a variety. It is
also regarded as one of the most common cafsedftunfruitfulness or selterility in
many fuit plants. E.g. aonla, apple, peach, plum, ber, apricot, etc.

REMEDIES OF BEARING PROBLEMS

Balancing fruiting and vegetative growth
U Pruning is also primarily adopted to maintain a proper physiological balance betweer
growth and fruiting.
U Thinning is thepractice of fruits recommended with a view to reduce the crop load in on
year, sO as to get some crop every year e.g. apple, pear, peach, mango, oranges, litchi
Control of pollination
Use of pollinizers
Pollinizer is plants, which produce abundaniiggograin for the adequate pollination
of selfincompatible varieties of fruits. Some pollinizer varieties of fruit: ayipdéden
Delicious, Peaflemish Beauty, PlurBeauty, Santa Rosa, Mariposa.

Use of suitable varieties

Name of Reguldearing varieties
Mango Neel am, Totapari, Himsagar, Gul ab

Hyb+Mad | i ka, Amrapali, Arka Aruna,
Appl e Gol den Delicious, Mclntosh, Cort/l
Pl um Santa Rosa, Beauty, Victoria
Apricot Nugget, Tilton

Control of fruit drop
Use of growth regulators

timesofagriculture.in
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Fruit PGR Concent Ti me of applice
Mango NAA 50ppm Pea stage of fruits
Et hre 50ppm Fl ower bud different
Sweet 2 -Dt 820ppmPrhearvest stage
NAA 120ppmAugust and October m
Appl e NAA 20ppm Prlearvest applicatio
Sweet GA§ 10ppm May end
2 Dt 20ppm Prhearvest applicatio
Aprico NAA 10ppm Priearvest drop 10 da
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IMPORTANT DISEASE OF MUSTARD CROP AND THEIR
COST EFFECTIVE MANAGEMENT

tAjay Kumar Mishra*, 2Gaurav Kumar Yadav, 3Abhishek Kumar, “Amit Kumar Yadav

1.234ph.D. Scholar, Plant Pathology, Sardéallabhbhai Patel Univercity of Agriculture and Technology, Meerut

India contributes more than 28% and 20% in world acreage and production.
Beside this it suffers with a number of diseases. Among the diseaseglternaria blight
(Alterneria brassicae and A. brassicicola), Downy mildew ( Pernospora parasitica ),
Black rot (Xanthomonas campestris pv. Campestris) and White rust (Albugo
candida) are of major important disease. In favorable conditions these diseases
caused 1090% losses.

Introduction
Rapeseednustard comes undehda family Brassicaceae (Cruciferaceae) includes

variousBrassicaspecies, representing oilseed, vegetable and fodder crops. Brown mustar
(Brassica juncepis the members of this genus. Rapesmedtard isthe third most
important oilseed crop in the world after soybe&ty¢ine max and oil palm Elaeis
guineensislacqg.). In India, it is the second most important edible oilseed after groundnult
sharing 28% in the I ndiads oil seed econc
of the total cropped area, rapes@adstard accounts for 3% of it. The global progon
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