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Uni on minister juoniinftileyd
por tfaolr moni t OB DAHfA N
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Agri cul t WNrag emidmias tSg rngé@t T o mabthm r me
Pradhaani mal husGiandray nmoiamigshh ak
Gajendra SinghdSmhekhatwat oRatsttar jeL
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t he
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there was no way of proper di
i ntroduction of Gobardhan progra

di sposaanadafadhuingve t he goal

Agriculture Minister Narendr a n ¢
| aunch of wunified portal of Gobar
thhrough a convergd&ntogappmoedelsf|
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1,000additional mandies to be
Integrated withe-NAM
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‘ Operation Green
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|l ndi a: New raupea me dy
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A new specaidissfadyv e Ced mb alti tsht er
Tami | Nadu bsr nasemd eddleagi C:
Western Ghat mountain

The &@dphrant adhbsilrong&e o lor if taied d
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especially the migratory Dbirdjs.
festival and also release a ¢
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ever Y¥oyeabr
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Thentow sl auwas$ epa:
t hkekarnabLegiBas!| ati v
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Council -bgta owi enday ami d
and(3$D.

Antciow sl aughter | aw wil | CoO
January tlh8e s2t0a2tle gover nment
Saurday.

According to the order, three] a
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Mahar abauneaehdr it e
Pump Power Conne

On27 Januar WMabh@2ashtra Chief
formally KRgunchedutbBE€BuompcPDojar

The policy will facilitate ifmi
agriculture pumps.

The government wil|l provide rjel
and relief I n del ayed] c

The Chief MinisKreirshihbbi ahiug
Por®%al ar Energy LMathaB&nk sBhRor|AaSs
and ACF App prepared by [
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ThEN Gener alddsisgmat ¢ddt2z0btt
Fruits and Vegetabl es
ThleYFV R824&a unique opportuni
| mportant role of fruits and
and health and as wel | I n ac
Goal s.
The DrQeencetroarl of the Food ard
Uni ted QNAtDomgsy,aunched the
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and technology and t
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West BEoges$st Dep:
conducthsi rwhAgs ead e’ it s ur

West Bengal, he Forest Depar
for the first ti me. 1Tthteh sdafud v
2nd of Februarlyocant i504n sd iafcfreorsegn t
800 pemgdmnugding Forest staff,

l nvol ved in this exefrc

The rich bi Gdindarahtiatrga cotfs tlhoet s

every year. For the first tim

Department to conduct the <cen

state i ncluding thehSuwnderomasrgs .

Forgawid dli fe) Vi nrsaay dB & nhsapheatvaes |5
found so far.
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Gl tag ffloar arlulhtané&y nfdeuy md mien
word dl argest mangrovée8senfiaft e
Bangl adesh.

The honey is found deep iIinsid
of Moulis skilled in retrie
mar keBadP&ESOOL HONEY.

|t has been scientificall ydps
aftertaste. A big reason to g:¢
remar kabl y-Hyodw oEkMFEne(t hy. |
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Finance Minister Nirmala Sitharaman presented the
Union budget 20222 on 1 February in the parliament.
In her twaehour long speech, Sitharaman spoke of the
allocation of the total grant dRs 34,83,23@Grores For
agricultured that receivedRs 131,531 cra of the total
allocation. She proposed 10 percent hike in the farm loan

disbursal target tdRS 16.5 lakh croren the Union

Budget 2021, and introduced an aginfra and
development cess of up to 100 percent to create post
harvest infrastructure for improving farmers' income.
Sitharaman highlighted how since 2016 the government
has been able to increase the income of the farmers.
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On the one hand, the budget allocation for the Department
of Agriculture, Cooperation and Farmers Welfare was slashed
8.5% in 202122. The flagship PMKISAN scheme, meant to
provide income support to farmers, saw a 13% drop in its
budget, whichist 0, 000 <crore | ower t h
allocation.

On the other hand, Finance Minister Nirmala
Sitharamanos speech emphasi zi
record in paying minimum support prices (MSP) to farmers and
the decision to allow Statein Agricultural Produce Marketing
Committees (APMCs) to access the 1 lakh crore Agriculture
Infrastructure Fund (AIF).

b0 Times of Agriculture
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While the farmers continue their protest against the farm law8 the
Farmers6 Produce Trade and Commerce (F
2020; Farmers (Empowerment and Protection) Agreement on Price
Assurance and Farm Services Act, 2020; Essential Commoidis
(Amendment) Act, 2020, there was barely any mention of the same during
the Finance Ministeros budget announce

In a slew of steps to support the Agriculture Sector Sitharaman
announced 9 measures for Agriculture Sector.

FM Sitharaman pro
SWAMI TVA Scheate/e&T

Earlier this year, Pri me
| aunched SWAMI TVA Scheme
property ownhership in v
record of rights 1 s beli
vill ages. Up 0t il lalk hnapwnoepk
1,241 villages have bee]l
Agricul tur al cred
Rs 16.5 | akh <cror
To provide adequat e

Fi nance Mi ni ster I N

enhanced the agricult
| akh crore i n FY22.sa¢

t hat t he Government
l ncreased credi't fl ow

'8 Times of Agriculture
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3- 33% increase Rural Infrastructure Development Fund

The Finance Minister also announced the enhanced the allocation
to the Rural Infrastructure Development Fund from Rs 30,000 crore to
Rs 40,000 crore. It was the one of the major announcement that the
Agricultural Infrastructure and Development CESS ofZRsper litre
on petrol and Rs 4 on diesel. This will also be applied on several other
goods including a 100 percent cess on alcohol, 2.5 percent on gold and
silver bars, 17.5 percent on crude palm oil, 20 percent on crude
soyabean, sunflower oil, 35 pent@®n apples and 40 percent on peas.

4-Micro Irrigation Fund doubled

Sitharaman proposed to double Micro Irrigation Fund, started
with a corpus of Rs 5,000 crore under NABARD, by augmenting it by
another Rs 5,000 crore. It is a good step to increase obNMrgyation
Fund (MIF) under NABARD from earlier Rs 5,000 crore to now Rs
10, 000 <crore. This is an exceller
OPer Drop More Cropbd initiative a
coverage in all states and achieve@e ver nment 6s t ar g
ha in 5 years. This translates to covering 20 lakh Ha. Annually.

5-Operation Green Schemé 6 TOPS6 to i nclud
perishable products

To boost value addition in agriculture and allied products and
their exports, Smt. 8iaraman proposed to increase the scope of
OOperation Green Schemed that S
onions, and potatoes (TOPS), to be enlarged to include 22 perishable
products.

6-1,000 more mandis to be integrated with-&lAM

The Finance Minister said that around 1.68 crore farmers are
registered and Rs 1.14 lakh crore of trade value bas barried out
through eNAMs. Keeping in view the transparency and

N
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competitiveness thatMAM has brought into the agricultural market,
the Finance Minister proposed to integrate 1,000 more mandiswith e
NAM to bring transparency and competitiveness.

7-APMCs to get access to Agriculture Infrastructure Fund

The Finance Minister proposed to make available the Agriculture
Infrastructure Fund to APMCs for augmenting their infrastructure
facilities. Though the potential removal of MSP remains one of the
points of contention for farmers, Sitharaman said the procurement of
crops like paddy, wheat, pulses and cotton has increased manifold since
2016 and a total of 43.36 lakh farmers have benefited from these
payments as opposed to 35.57 lakh previously.

8-To develop 5 major fishing harbours proposed

FM Sitharaman proposed substantial investments in the
development of modern fishing harbours and fish landing centres. The
Finance Minister said that to start with, 5 major fishing harbours
Kochi, Chennai, Visakhmtnam, Paradip, and Petuaghatwill be
developed as hubs of economic activity. Smt. Sitharaman also proposed
to develop inland fishing harbours and fisinding centres along the
banks of rivers and waterways.
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O-Multipurpose Seaweed Park to be establisliein Tamil
Nadu

Recognising the potential in Seaweed farming. The Finance
Minister said that it is an emerging sector with potential to transform
the lives of coastal communities it will provide large scale
employment and additional incomes. To prom&&geed cultivation,
Smt. Sitharaman proposed a Multipurpose Seaweed Park to be
established in Tamil Nadu.

Reiterating the commitment of the Government to the welfare of
farmers over the years, Smt. Sitharaman said that there is a steady
increase the procament of wheat, rice, pulses from farmers. The
Finance Minister said that the Minimum Support Price (MSP) regime
has undergone a sea change to ensure price that is at least 1.5 times the
cost of production across all commodities.

Providing details of praurement and amount paid to farmers over
the years, Sitharaman said that in case of wheat, the total amount paid
to farmers in 2012014 was Rs 33,874 crore. In 202820 it was Rs
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62,802 crore, and even better, in 22221, this amount, paid to
farmerswas Rs 75,060 crore. The number of wheat growing farmers
that were benefitted increased in 282Dto 43.36 lakh as compared to
35.57 lakh in 20120.

For paddy, the amount paid in 2018 was Rs 63,928 crore. In
20192020 this increased Rs 1,41,930retdeven better, in 2020021,
this is further estimated to increase to Rs 172,752 crore. The farmers
benefitted increased from 1.24 crore in 2218to 1.54 crore in 2020
21. In the same vein, in case of pulses, the amount paid ir22043
was Rs 236 are. In 201920 it increased Rs 8,285 crore. Now, in
20202021, itis at Rs 10,530 crore, a more than 40 times increase from
201314.
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“We will focus on
ensuring increased credit

flows to animal husbandry,

Agricultural credit”
120 16.5 lakh crores



Rural Infrastructure
Development Fund
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o <07
| trade value ] E-NAM Mondis;
' 1.14 lakh
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1,000 more mandis
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“l am proposing substantial investments in the
development of modern fishing harbours and fish
landing centres. To start with, 5 major fishing
harbours — Kochi, Chennai, Visakhapatnam,
Paradip and Petuaghat — will be developed as

hubs of economic activity.
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Endophytes: Potential Biocontrol Agents

Gitanshu Tarendra Dinkwar Shubham Subhash Isokar

Plant Pathology Section
Colleae of AaricultureNaanur. Dr. PDKV. Akola

[4
nYy Endophyte is an endosymbiont, often a bacterium or fungus, that lives within a

plant for at least part of its life cycle without causing apparent disease". Anton de
Barry in 1866 first introduced the term "epiphytes" for fungi tha t live on the

ciirfara nf thair hnet and "endnnhvtac" far thnee liviina incida nlant ticciia

4

Introduction environment to a great extent and causesful

impacts on human anal n i mizgehlth. sSeeing

At present, there are about seven billion
all the consequences of continuous use of
people living in the world and this number is

_ _ _ chemical fertilizers, organic farming has
undeniably estimated to increase to about 8.2
‘e@merged as an alternative in terms of increasing

billion around 2025. Due to the mcreasmgdemand of healthy food supply, lotgrm
population, environmental damage is mcreasedustamabnny and CONCENNS regarding
as a result of fast growth industrialization and

b Glick B. R. 2012). Th q environment a lbiofgtitizérlisuan i o
urbanization (Glic )- The tremen OUShoculant which contains living microorganisms
use of chemical fertilizers in crops makes the which when applied to seeds, plants, or soil,
country independent in providing great amount colonizes the rhizosphere or the interior of the
of food supply but on the other hand damages thqants and promotes plant growth by increasing

( N\
Cicamy\ o 2 PO, '
NS ,LD :),’r cimes of glll teulture timesofagriculture.in February, 2021/ Issuel0/Page| 33
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the supply of nut r iusmn vascularotissuds eanch spseading Isystanically (
& vassilev 2014). Endophytibacteria have an (JohnstoAMonje and Raizada 2011).

advantage over other rhizosphere inhabiting e e e

bacteria because they are residing inside plan o e tre anciopyte arow &
cell so have an opportunity to readily exert direct l\‘(i\" (ﬁ]
beneficial effects to plants. Endophytes are :
extensively used to boost up microbial processes ¢

which increase the availability of nutrients that

can be easily assimilated by the plants for their
growth. These microbes improve soil fertility by

fixing the amospheric nitrogen, produce plant

growth promoting substances in the soil and
solubilizing insoluble potassium and phosphatestypes of Endophytes
These microbes have been encouraged to reap

the naturally available biological system ofBactena

nutrient  mobilization  which  enormously spjants are constantly involved in interactions
increases soil fertility and crop yield (Singh and i wide range of bacteria. These plant
Pandey ~ 2012). Use of  endophylic ,qqqciated bacteria colonize the rhizosphere

microorganisms presents a special interest for(rhizobacteria), the phyllosphere (epiphytes)
development of agricultural applications that 5.4 inside the plant tissues (endophytes).
ensure improved crop performance under cold,

draught or contaminated soil stressditions or  AEndophytes are sheltered from environmental
enhanced disease resistance. stresses microbial competition by the host plant
and they seem to be ubiquitous in plant tissues,
having been isolated from flowers, fruits,
leaves, stems, roots and seefigarious plant

Recent assessment suggests that the globe i§Pecies (Kobayashnd Palumbo 2000).
surrounded to about 300,000 species of plants TR
the majority of which are colonized by microbial g o vitro
endophytes (Smith, S.Aet al 2008). Endophyte
distribution within plants depends on a
combination of abity to colonize and the
allocation of plant resources. Root endophytes
often colonize and penetrate the epidermis at
sites of lateral root emergence, below the root
hair zone, and in root cracks. These colonizers
are capable of establishing populations both
inter- and intracellularly (Zakria, M., et al 2007).
After initial colonization, some endophytes canrSeveral bacterial endophytes have been shown

move to other areas of the plant by entering the0 Support plant growth and increase nutrient

Occurence and Biodiversity of endophytes in
agricultural crops

A Resonancein Agriculture
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uptake by providing phytmrmones (Kangt Alndole3-acetic acid is a weknown

al. 2007) andbiologically fixing nitrogen (Jha  phytohoemone, which also can be produced by

and Kumar 2007). endophytes.

AOther bioactive compounds, such as steroids,
terpenoids and diterpenalso are generated by

AEndophytic fungi coulbe broadly defined as endophytes (Tan and Zou, 2001).
fungi that live for all, or at least significant partABesides the compounds mentioned above,
of their life cycle internally and endophytes produce extracellular hydrolasesin
asymptomatically inside plants. Fungi are the order to establish a resistance mechanism
most frequently isolated endophytes. against plant invasion.

o AThe enzymes include cellulases, lipases,
AEvery plant species is found to be at least hostyroteinmesand esterases.

one fungal endophytes, but usuallyAThe actions of these enzymes support the
asymptomatic and sometimes systemically. hypothesis of co evolution between

endophytes and their hosts (Tan and Zou,
2001).

Endophytic Associations

Fungi

-

. ACommensal: There is no effect on the host by
Cladosporium sp.

the organisms.

Collerorrichum sp.

AParasitism:- The funfi andbacteria benefit;
but there is no benefit to the host.

AMutualism: - The host recieves some benefit
by having the organism present.

Curvuilaria sp. 2 ‘ Dreschlera sp. Fusarium sp. 1

Roles and Applications of Endophytes

Natural products of endophytes

ABiocontrol agents

The bioactive natural products from ANutrient recycling
endophytes are promising resources fofAntimicrobial activity
medicine, agricultie and industry (Guoet al APhytostimulation
2008). ABioremediatbn/Biodegradation

AEnzyme production
ADifferent kinds of alkaloids areontributedto APigment production

plant by endophytes. Some of these alkaloidg engophytes in tissue culture
raise plants resistance to environmental streS8endophytes with multiple rolesce

and some are growth promoting compounds. Aproduction of volatileorganiccompounds and
AAmines and amides are very common their benefits

metabolite product from endophytes and hav@ soyrce obioactiveand novel compounds
shown to be toxic to insect but not to mammals.
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AReciprocal interactions between above and the ecology of plaatfungus associations and

belowground communities especially their muiltropic impacts.
AThe processes by which endophytic fungi after
}\ plant physiology and volatile chemical levels
' are virtually unknown, and limited current

results show a lack of consistency unde
Mﬁt M \ . . .
€ i gl differing levels of herbivory.
| AStudies comparing the relativanpacts of
FUNCTIONAL ECOLOGY mutualistic endophytes on inducible defenses
Phito-hormane | and tolerance show a central function of

infection in determining both responses to

Sideropho .
Puny herbivore damage.

Production g Yy
o
‘ jon .
. | Fation Mtmionbie
““'“ Inuolsble v &d’l’ ml
' oA BN o the pant '

AOn the whole, molecular mechanisms behind
Antibioti Praducton endophytemediated plant defense has been an

Inereae in hest - . . 6
pigiiat preduding orane Sedeesghare Increasing ocus.
T, e TR e (R
W oo o e ASince the beginning of the biotechnology
: revolution, much research has been also
PLANT GROWTH PROMOTION , focused on using genetically modified

endophytes to improve plant yields and
defensive properties.

AThe genetic basis of response to herbivory is
being explored in tall fescue, where it appears
the production of jasmonic acid may play role
in downregulation of the host plants chemical

ithngl defense pathways when a fungal endophyte is

acthity present.

Aln some cases, funtiiat are closely associated
with their hosts have transferred genes for
secondary metabolite production to the host
genome, which could help to explain multiple
origins of chemical defenses within the
phylogeny of various groups of plants.

Recent advances and Future directions
AThis representan important line of inquiry to
especially in regards to understanding the
ﬁhemical pathways that can be utilized in
biotechnological applications.

Aln addition to continuing descriptive studies of
the effects of infection by defense mutualist
endophytes, there has been a sharp increase |
the number of studies which delve further into
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Conclusion improve methods for their production and to

. _ _ _ increase their shelf life.
Plant pathogenic fungi particularly Pythium,

Phytophthora, Rhizoctonia, Peronosclerosporhiterature cited
and Plasmopara cause enormous Ccrop losses. ﬁ&lick B. R. 2012. Plant growtphromoting bacteria: mechanisms
present, fungicides are the only source to control and applications. Scientifica. 2012:15.

. A Malusa, E & vassilev, N. 2014. A contribution tot s legal
plant diseases but they have several framework for biofertilizers. Appl. Microbiol. Biotechnol. 98(15):

disadvantages that i) many of them are toxic to 6599 6607.

human being and animals and ii) that develo Singh, A., and Pandey, J. 2012. Metal contamination and health risk
from consumption of organically grown vegetables influenced by

further resistance to the ghagen. EndophytiC  atmospheric deposition inseasonally dry tropical region of India.

fungi have been known to release varioui Bull. Environ. Contamin. Toxicol. 89: 38389.
Han, J.S., JH. Cheng, T.M. Yoon, J. Song, A. Rajkarnikar,

effective secondary metabolites that can w.g. kim, 1.D. Yoo, Y.Y. Yang and J.W.Suh, 2005. Biological

minimize the potentia| comsjuences of control agent of common scabsedase by antagonistic strain
Bacillus sp. sunhua. J. Appl. Microbiol., 99: 2231.

pathogenlc attacIG(ao,et al 2010)' Endophyte A Kobayashi, D.Y. and J.D. Palumbo, 2000. Bacterial endophytes and
colonization typically offers protection to plants their effects on plants and uses in agriculture, In Microbial

: . endophytes. Journal of  Microbiologyand Biotechnology,
by various meanssuch as the production of " L0~

compounds toxic to pathogens, occupation of th&kang, SH., H.S. Cho, H. Cheong, C.M. Ryu, J.F. Kim and

ecological niche used by the pathogen and S.H. Park, 2097. Two bacterial endophytes ehcmng boot plant
growth promotion and plant defense on pepper (Capsicum annuum

sometimes the disruption of thpathogens L.). Journal of  Ntrobiology and Biotechnology, 17:-96
cellular membranes, inducing cell death in the 193
A Smith, S.A., Tank, D.C., Boulanger, L.A., Base&fack, C.A., and
pathogen- Ei senman, K. 2008. Bi oactive
exploration and conservation. PLOS One. 3: 3652
Several important question  remain A Zzakria, M., Njoloma, J., $i, Y., and Akao, S. 2007. Colonization

: . and nitrogerfixing ability of Herbaspirillum sp strain B501 gfpl
unanswered concerning the practlcal use of and assessment of its growitomoting ability in cultivated rice.

endophyte supplements in agriculture. However, Mmicrob. Environ. 22(3): 1972086.

with the correct management, they hold potentiaﬂ Jghns_toH\/Ionje, D., an.d Raizada, M.N. _2011. Cengtion and .
diversity of seed associated endophytes in Zea across boundaries of

for the control of current and emerging evolution, ethnography and ecology. PLOS ONE. 6(6): 263

pathogens, as well as biotic stresses, as V@e\]ha, P.N. and A. Kumar, 2007. Endophytic colonization of Typha
australis by a plant growth promoting bacterium Klebsiella oxytoca

encounter deviation in these dwgh climate  ggrs3 joumal of Applied Microbiology, 103: 131820.

Change_ Some endophytic microorganisms ar&Guo, B. V., Y. Wang, Xiulan Sun, K. Tang 2008. Bioactive natural
ble t d d f biotechnoloaical prodwcts from endophytes:A review. Prikladnaia Biokhimiia

aple 10 produce compounds o1 piotecnnologica Mikrobiologiia, 44(2):1538.

value such as antibiotics and antitumour agentd.Tan, R.X., and W. X. Zou 2001. Endophytes: a rich source of

PRI : : functional metabolites.

This is “ke_ly to b_e achleved through a bette':& Gao, F. K., C. C. Dai and Liu, X. Z. 2010. Mechanisms of fungal

understanding ofsignaling between the host  endophytes in plant prateon against pathogens. Afr. J. Microbiol.

plant and themicrobiome and ultimately, the Res 41348351

manipulation of root exudation profiles to recruit

a more beneficial root micribiome, of which the

endosphere is an integral part. The quality of
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these BCAs (Biocontrol Agents) can be further ol
increased by using fundamentalokvledge to
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AGRONOMIC BIOFORTIFICATION OF NUTRIENTS IN CEREALS:
AN IMPERATIVE TOOL FOR NUTRITIONAL SECURITY

Pradeep Rajput
Ph. D. Scholar
Department of Agronomy&.V.P.U.A. &T. Meerut

Today we have enough food grains, now is the time to produce quality food grains.

Introduction From viewpoint of Agronomic bie
Instead of providing essential nutrients fortification, foliar application has been reported to
through nutritional food supplements it is better toPe better than the soil application of Fe & Zn

incorporate essential nutrients into our daily diets as Table: 1Food Consumption in Indian
: . N

Wel! .as _processed foqq. It. is pps&ble trough Foogd Food ke RDA Defici
for'.uflcatlon. Food f(?rtlflcatlon is the practice .of (glday) (g/day) (%)
deliberately increasing thecontent of essential | Cereals/ 396 400 1
micronutrients in a food, so as to improve theg Millets
nutritional quality of the food supply and provide a| Pulses 28 80 65
public health benefit with minimal risk to heae Milk 82 300 73
& Zn deficiencies in human nutrition are in Asia and Vegetableg 49 300 84
Africa countries where cereal grains are staple food.- :

. . . Qils 14 30 53
Developing of Fe & Zn rich grains through plant
breeding approach requires |0ng period_ (Nat|0na| Institute ONUtrlt|On, 2011)
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Need ofBiofortification Biofortification
In comparison with other cereals, rice Bio-fortification is the process by which the

contains low Fe and B content; therefore, rice aloneutritional
cannot meet the recommended daily allowanceguality of
(RDA). As staple food rice is eaten in large quantitiesood crops
everyday by malnourieed poor, addition of even is
small quantities of micronutrients is beneficial.improved
Deficiencies Fe and B in human population is thehrough
major cause of diseases and deaths in developiragronomic
countries. Health problems caused by Irorpractices,
deficiency, anemia, reduced learningdamwork conventional plant breeding, or modern
capacity, increased maternal and infant mortalitybiotechnology. Biofortification differs from
low birth weight conventional fortification in thatbio-fortification
About 2 billion people suffer globally due to aims to increase nutrient levels in crops during plant
Fe deficiency anemia, mostly in developinggrowth rather than through manual means during
countriesAs many as 79. 1% qiroceskingdof atlies cropsh iBibfartifieation may
between the ages of 3 and 6 years, and%602 therefore present a way to reach populations where
married women (19 years) B anemic supplementation and conventional fortification
(Krishnaswamy, 2009).The recommended daily activities nay be difficult to implement and/or
allowance (RDA) (mg Fe day) is 10 for children limited. There are several options for bio
(418 years), 8 for adult males, and 18 for adultfortification, among which genetic and agronomic

females bio-fortification are mostly usedAgronomic bio
Zn deficiency: fortification  alternatively termed as ferti
+ Dry skin and discoloration in nails are main fortification, a term coined byPrasad (2009)
symptoms. involves fertilizing crops with micronutrients
+ 20% of the population in India is at risk for zinc Agronomic Biofortification:
deficiency. (International Zinc Association, Agronomic  bicfortification is the
2016). application of micronutriertontaining mineral

fertilizer to the soil and/or plant levels (foliar), to
increase micronutrient caaits of the edible part of
food crops. Biofortification has been proposed as an

ANEMIA

et e W ¢ - — e o Pat G

’.’ :w»«- »O’--

P - - - - alternative longerm approach for improving
- - - - - mineral nutrition
g .:’ P ' Table: 2. Agronomic bio-fortification of rice
| NORMAL ANEMIA through mineral fertilization
Meth | Ele | Normal | Fortified References
- d men | value | value (mg
Fe deficienc ° - .
A S t | (mgkg") | kg?)
Anemia Soil | zn 12.5 29 (Sahaetal,
+ Shortage of hemoglobin 2017)
50% of Adolescent Foliar | Se 0.07 0.47 (Chenetal.,
L o . ; 2002)
-GII’|S |n.Ir1d|a Is facing Foliar | Fe 2.5 3.7 (Jinet al,
iron deficiency. (brown 2008)
rice)
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It is of two types,
1. Bio-augmentation
2. Mineral fertilization
. Bio-augmentation: Supplementation

like Zn-Solublizer

Mycorrizal Fungi). These

and AMF (Arbuscular t o
microorganisms refers to the proportion of the quantity of nutrient

Status bicfortified crops in human nutrition:

The sole purpose of bifortification is to
improve the nutrientquality of food grains.
of However, the quantity of nutrient does not often
microorganisms which enhance nutrient uptakeorrelate with that of its efficacy in consumers, due

poor bioavailability.

improve the quality of crops through enhancedngested that undergoestestinal absorption and

uptake of micronutrients due
solubilization.
. Mineral fertilization:

to nutrient utilization by the body (i.e. hemoglobin synthesis
and improvement in serum Zn and vitamin A levels,
Application of various etc.). Therefore, ensuring the bioavailability of

minerals and nutrients through soil applicationnutrients from biefortified crops is often the key to

and foliar spray and fertigatiomg. foliar spray
of ZnSQ & FeSQ and ®il application of ZnS®@
& FeSQ.

success. Supplementatioof Febio-fortified rice
among Fedeficient, noranemic Filipino women
improved the Fe status, by providing an average

Challenges: additional 1.4 mglay ! of Fe49.
+ Research coordination between the agnigelt Conclusion:
and nutrition specialists requires further With proper planning, execution and

strengthening to decide upon the target level oimplementation, bigortified food crops will help
protein and micronutrients, their retention afterindia address the malnutrition problem with

storage, processing and cooking and potentiahinimum

investment in research and have a

levels of consumption by the target population. significant impact on the lives and health of millions

developing fortified crops is the cost of researchi
and the regulatory compliances. Food safety
experiments on GM foods are required to bes
intensified.

+ Adequate information programmes are needed to
create public awareness for theoption of the =
varieties by farmers and public acceptance by
consumers, especially if there are obvious#
changes in the qualities of the crop, such as color
as in golden rice and white maize. +
Integration of biefortified grains in midday
meal scheme andseral government sponsored =
programmes such as National Food Security
Mission and Integrated Child Development
Programme would provide impetus for its
popularization. +
Biofortification programmes are also being
chall enged for
diets and food
dietary diversity and increases the dependence on
overly dependent cereal staple foods.

N
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For GM technolog, the major problem of of needy people of the country.

Population is under risk of mineral and nutrient

deficiency

Instead of nutritional fod supplements like

syrup and tablets better to integrate the minerals

and nutrients into food grains

Agronomic bicfortification is the cheapest and

easy way to improve nutritional quality

Agronomic biefortification can be done through

bio-augmentatiorr mineral fertilization

Various micro nutrients like Zn, Fe, Se can be

applied through soil or foliage

While applying mineral nutrients as foliar, time

of application is important. Application after and

before grain filling is not beneficial in major

cereals

And concentration of spray solution is important

to avoid phytotoxicity

simplification
as I t*fmrther

of hun
restri.
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RICE PRODUCTION AND ITS IMPORTANCE FOR INDIAN
ECONOMY

Ekta Pandey!, Supriya?and N.R. Meena&
Department of Agricultural Statistic$AssistantProfessor Agricultural Economics
3Assistant Professor, Extension Education
Acharya Narendra Deva Universiby Agriculture and Technology, Kumarganpyodhya (UP)

India is one of the world's largest
producers of rice, including white rice and
brown rice, grown mostly in
theeasterrandsoutherrparts of the countrylhe India could achieve arecord rice
Production increased from 53.6 million tons inproductionof 100 million tonnes in 20121 crop
FY 1980 to 74.6 million tons in year 1990, a 3cyear on the back of better monsoon this year. The

percentincrease over the India's
decade. By year 1992,
rice  production ha
reached 181.9kg per
person, second in th
world only toChinawith
its 182 kg. The per

Rice is one of the chief
and dominant crop of
the country

rice production
reached to a record high
of 104.32 million tonnes
in 20112012 crop year
(Julyi June).

Rice is one of the
chief grains of India.

hectare yield increased more than 262 perceigreover, this country has the largest area under
rice cultivation, as it is one of the principal food
crops. It is in fact the dominant crop of the

between 1950 and 1992.
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West Bengal

Uttar Pradesh

Andhra Pradest

Chhattisgarh

Tamil Nadu

Maharashtra

Uttarakhand

Rank
(2014 15)
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10
11

15
16
17
18

19

20

Rice Production by States (Million Tons)

Actual
Production
(2014 15)
103.73
14.68
12.17
11.11

8.30
7.23
6.36
6.32
5.73
5.22
4.44
4.01

3.63

2.95
1.83
0.60
0.56

0.52

0.37

0.13

2.44
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% of Country

Total

(201415)

100.0%
13.9%
11.5%
10.5%

7.9%
6.9%
6.0%
6.0%
5.4%
4.9%
4.2%
3.8%

3.4%

2.8%
1.7%
0.6%
0.5%

0.5%

0.4%

0.1%

2.3%

fed areas that receive heavy anmaaifall. That
Is why it is fundametally aKharif crop in India.

It demands temperature of around 2E
degree Celsius and above and rainfall of more

Cumulative % of
Country Total
(201415)

100%

14%
25%
36%
44%
51%
57%
63%
68%
73%
77%
81%

85%

94%
96%
96%
97%

97%

98%

98%

100%

timesofagriculture.in

Average
Production
(201011 to

201415)

105.48
14.54
13.45
11.03

7.17
7.34
5.93
6.37
5.68
491
5.31
3.84

2.65

2.93
1.66
0.58
0.53

0.60

0.28

0.13

2.37

areas

Estimate
(2015 16)

103.61
16.10
12.51
11.64

5.80
6.94
6.11
6.29
5.72
5.12
4.19
4.18

3.49

2.61
1.56
0.63
0.70

0.42

0.35

0.10

2.31

country.Indiais one of the leading producers ofthan 100 cm. Rice is also grown through
this crop. Rice is the basic food crop and being irrigation
tropical plant, it flourishes comfortably in hot comparatively less rainfall.
and humid climate. Rice is mainly grown in rainfood of eastern and southern parts of India. In
200910, total rice production in India amounted
to 89.13 million tonnes, which wasuch less

than production of previous year, 99.18 million

receives
Rice is the staple
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Rice can be cultivated by different methodsgrows on a variety of soils like silts, loams and

based on the type of region. But imdia, the

. It can also toleratalkaline as well

traditional methods are still in use for harvestincasacid soils However, clayey loam isell suited
rice. The fields are initly ploughed and then to the raising of this crop. Actually the clayey
fertiliser is applied which typically consists of soil can be easily converted into mud in which

cow dung and then the field is smooth&ice

rice seedhgs can be transplanted easily.

The regions cultivating this crop in India and in some regions of eastern India, where
Is distinguished as the western coastab the durlng the summer and monsoon seasons, both

eastern  coastal  strip,
covering all the primary
deltas, Assam plains and
surrounding low hills,
foothills and Terai region
along the Himalayas and
States like West
Bengal Bihar, easterrUttar

Pradesh eastern Madhya |.

Pradesh northern Andhra
PradeshandOdisha Punjab

and Haryana grow prized

purposes. The  hilly

rice for exportlong duration.

high temperature andehvy
rainfall  provide ideal
conditions for the
cultivation of rice. Winter
rice crop is a long duration
crop and summer rice crop
is a short duration crop. At
some places in the eastern
and southern parts of India,
rice crop of short duration is
followed Ly the rice crop of

Winter rice crop is raised
fields preferably in lowlying areas that remain flooded

from Kashmirto Assam are idyllically suited for mainly during the rainy season.

rice farming, with ageld hill irrigational Autumn rice is raised in Uttar Pradesh,
conveniences. High yielding kinds, enhanceiMaharashtra, Rajasthan, Madhya Pradesh,
planting methods,promised irrigation water Punjab andHimachal Pradesh. Summer, autumn
supply and mounting use of fertilizers haveand winter rice crops are raised in West Bengal,
together led to beneficial and quick results. It isAndhra Pradesh, Assam and Orissa. Summer
the rain fed area that cuts down average Yyielcrice crop is raised on a small scale and on a small
per hectare. In some of the states Il&est area. However, winter rice crop is actually the
Bengal AssamandOrissatwo crops ofrice are leading rice crop accounting farmajor portion
raised in a year. Winter season in northwesterof the total Hectare under rice in all seasons in
India is extremely cold for rice.Rice is the country.

considered as the master crop of coastal India

*kkkkkk
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VERTICAL FARMING: THE FUTURE OF FARMING IS HERE

Vikash Singht, Dr. D.P. Mishra?, Abhay Kumar Yadav!, Navneet Singh

Ph. D. Scholar antAssistant Professor
College of Horticulture & Forestry, ANDUAT, Kumarganj Ayodhya

Vertical farming is an agricultural evolution and involves growing crops
indoors rather than on farm land. Vertical farming is a greenhouse-based method
of agriculture where commercially viable crops would be cultivated and grown
inside multistor ey buildings that will mimic the ecological system.

Vertical farming is an agricultural warehouses have been used for vertical fagmin
evolution and involves growing crops indoorsstartups. These buildings can create and utilizes
rather than on farm land. Vertical farming is arenewable energy resources such as solar power,
greenhousdased method of agriculture wherewind turbines, and rain water collection.
commercially viable crops would be cultivatedLayering floors with trays stacked to the ceiling
and grown inside multistorey buildis that will means more crops can be produced compared to
mimic the ecological system. Vertical farming isthe same area oahd. Vertical farming literally
exactly that crop stages layer after layer usingreates more farmable land.
artificial lighting. Indoor agriculture is not new,
in cities many abandoned high rise factories or
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Need of Vertical Farming receiving some major success from early
adopters and new companies across the world.
Vertical farming is the practice of producing

food on vertically inclined surfaces insteafl o

'S going t.o have greatly change in order to me%\rming on single level such as in a field or green
the growing demands of the planet. One reasqn

As we head further and further into the
215 century, the way in which we grow our food

ouse. Typically, this will happen in vertically
tacked layers that are integrated into common
tructures like sky scrapeBhippingcontainers

or even repurposed ware houses.

for this is the growing population across theS
world. Today there are roughly 7.7 billion peopleS
living on earth. Howeer, this is expected to
grow more than 9 billion people by the year
2050. This population growth will require the In order to make growingrops possible
world food supply will need to almost doubleunder these conditions four key components
within the next 30 years alone. must be considered

One challenge is that the conventional 1- The physical layout
way of growing crops isot really that efficient. 2- The lighting
It uses a staggered amount of the fresh water. In 3- The growing medium
fact, all of the fresh water consumed across the 4- Sustainability features
world each year 70 % of it is dedicated just to
growing crops. Further amount of land required

to grow the foods is also insandiyge. The primary goal of vertical farming is to
Throughout most of human history maximize the space available by guaing more _
.~ food per square meter than your standard farm is
whenever we wanted to produce food, we simply . :
capable and this is why the physical layout of the

) i ) t1%rm IS so important. Currently most practicin
make fields for crop production. The issue here P y P g

. : vertical farms will either grow on normal
is that we are sort of running out of spac

) ) orizontal planes that are stacked vertically or
available. Increasing the fdosupply through P y

: . . will grow plants on vertical planes stretching
expanding available farmland is simply not .
. o . upwards. This allows growers to make greater
going to be an option in the future. This is due to :
. se of space they have and produce many times
the fact that arable or land that is capable o .
. . : . . . more the amount of crops than a typical farmer
growing crops is quickly disappearing. This can i . .
o : . would with just a single plane land available.
primarily attribute the effects of climate chang
over farming and soil erosion. These2- The lighting
contributing factors over the past 40 years have
led to the loss of one third of all arable land

across the world.

1- The physical layout

Secondly and probably the most
important component of vertical farming is the
lighting. Most often vertical farming is

In order to cultivate more food in less performed in areas where little if any natural
space new approaches of farming will have to bight exists and a necessary light source is
used. Vertial farming could be good solution to required in order to stimulate the growth of
this problem. Vertical farming is already plants. It should emit the necessary
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electromagnetic  spectrum  required forcan be circulated for the correct composition
photosynthesis to occur. Incredible advances ithroughout the growth of the planthis method
LED light technology have enabled verticalrequires no soil and allows for an incredible
farms to become what they are today. Expensivemount of water conservation, as the water other
prices for LED lights used in vertical fammg has than what is actually being used by the plant can
come down dramatically while the efficiency hasbe reused over and over again. Additionally, this
greatly increased. The low amount of heatnethod is easy to apply as additional dose of
emitted from the lights creates perfectcrops can be added along with the supporting
environment to stimulate plant growth. Pink andnfrastructure to disperse the nutrient rich water
purple colour light often seen in vertical farming.to the over a vertical farming system.

This does look cdois not only there just for
looks this distinctive colour is linked to the

overall operational efficiency of using no more Aeroponics uses very unique method of
energy than is required. You may know that thgarming that involve no soil, sunlight or even
light emitted from the sun that is white is just adirect water. This methodas first pioneered by
combination of all different Wavehgths. You NASA in order grow crops in space. It involves
may not have heard that although plants neeglequently spraying crops with a nutrient based
light to grow, they actually just require a few of mjst. Although still somewhat rare to find in the
these wavelengths. Studies have shown that tRertical farming world. This method can reduce
red and blue light specifically can cause a planjater uses by as much as 90%. It has been
to grow at its best and by limiting unnecessaryroven that plants using this method may intake
light spectrums further energy efficiency can benore minerals and vitamins making them even

Aeroponics

achieved. healthier to consume.
3- The growing medium Aquaponics
While all vertical farms come in different Aquaponic farming takes the basic

shape and sizes is farm will typically use one ofydroponic system one step further. It combines
three soil free system for delivering nutrients tohoth plants and fish ithe same ecosystem. In
plants. this system the fish will be grown indoor ponds
e ' X that then produce
nutrient rich waste.
This waste can be fed
to the plants which in
turns filter and purify
this waste water
before it finally
recycled back to
where it all started.
This cycle happens
over and over again

Hydroponics

Hydroponics is
actually the
common
medium in all of gEses
vertical farming. It ft
works by submergings
the plant roots into a
nutrient rich water
solution. This solution
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creating a highly productive and balancedcompanies and investors are getting involved
ecosystem. However, it is not often used due twith some amazing results. extical farming

the additional complexity. Using system likec oul d be a maj or sourc
these indoor vertical farming can truly become aery near future but in order to come up with
sustainable system that can greatlgrease the better and new ways to provide food for all
amount of food available for the entire planet. humanity.

4- Sustainability features Advantages of Vertical Farming

Sustainable features like rain water tanks, 1- Crop will be protected from harsh
wind turbines and other clean energy alternatives weather conditions ahdisturbances like
can be vastly used to i Maod éeughtandsmow. yi el ds .
take lettuce for exaple, will only yield 3.9 kg 2- Use of chemical pesticides will be
for every square metre of land used, it will also eliminated.
consume 1000 litre of water throughout the S It enables us to take yeesund
growing season and to make matter worse the 4 ﬁrolcljuctlon of detswe? cropts.
crop often growing on these traditional farms allows e_cosys em fo restore.

5- ltuses 70 95 % less water.
generally have to travel somewhere betwesh 1 .
: . 6- It reduces the food miles up to a great
and 200 km before it arrives at a grocery store.

extent.
Contrary to this growing lettuce in vertical farm  -_ |+ ansures more control of food safety

used and 5 litres of water and often will be much opportunities.

closer to the final destination. Meaning less CO2 9. Animal feed from posharvest plant
emisson as vertical farms can literally be placed material.

anywhere independent of climbing conditioned 10-Crops could be grown in a very short
grow crops yearound. Vertical farms are period of time than the open field.

already sprouting up all over the world and major
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SELF HELP GROUPS: AN APPROACH TO SELF RELIANCE AND
WOMEN EMPOWERMENT

Boda Mahesh Naik
Ph.D. Scholar

Dept. of Extension Education, Institute of Agricultural Sciences, BHU, Varanasi.

Self-help groups are considered to be oneof the most important tools in the
participatory process for women's empowerment. The participation of women in
self-help groups can have an impact on the lifestyle of poor women and empower
them not only as individuals but also as members of family, community and society

as a whole.

Introduction

Women spent their whole life showering families and communities and to better opportunities
upon others. At many points in life she musfor the next generation.lt emphasizes the
constantly sacrifice her desires. Although gendgfmportance of gender equality as one of the eight
equality is the first and foremost human right, itMillennium  Development Goals. Status of
is very realistic. Empowering women is also anNVomen Describing the social, economic and
indispensable tool to pmote development and psychological condition of a country Jawaharlal
reduce poverty. Empowered women contributdNehru saidi You can tell the
to the health and productivity of entire families nationbylook i ng at t he stat u
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One has to believe that the progress of angnutual respect. A selielp group usually
country is inevitably linked to the social andconsists of 120 members (local women or
economic plight of women in that particular men) between the ages of 18 and 40. Each group
country. The 2011 census of India puts thenember deposits a fixed amount or savings
female population at 586 million, which48.4 account opened with a bank or other financial
per cent of the total population. The femalanstitution. Savings should be at least Rs.10 /
literacy rate in the country is 65.46 per cent. Obut can be increased depending on the financial
these, 69 per cent are women from rural areastatus of the group members. Group members set
Despite the entrepreneurial qualities, womerm set of rules and make deorss for its sensitive
could not come to light due to her low financialperformance. Members plan group meetings
status. The rle of women entrepreneurs needs teeach week, fortnight or monthly to facilitate the
be expanded for the sustainable development dibw of ideas, thus providing a platform for
the country. effective communication. Group members
continue to pool their savings in a regular
account to stafinancially stable. The group can

The origins of the selfielp group can be lend to a member in need at any time. The
traced back to the Bangladesh Grameen Banj{]terest rate and the repayment period are also
founded in 1976 by Professor Mohared determined by the group members. If the -self
Younis. In India, NABARD launched the help group runs successfully for six months, the

scheme on a pilot project basis between 1991 sel-help group can avail the bansahn facility.

and later extended it to all the states. The lack dittendance books, savings registers, loan
institutional credits in rural areas is filling the "€diSter, records of meeting activities to be

void left by the establishment of séiélp maintained. Group member can get skill based
groups. training and start any company with the help of

bank loan. Training is an important part of the
(Monthly review meeting of an SHG) success of anentrepreneurial activity. Training

_ can give you the skills needed to run a particular
The Government of India launched the . .
venture and be aware of the impending

Swarna Jayanti Gram Swarojgar Yogana

SGSY) in 1999 t ‘e sl . challenges. Training can help build confidence
( )in O promote Semploymentin —ond boost the morale of group members. -Self

rural areas through the formation and eXpertiSﬁelp group members can receive vocaion

of selthelp grOUPS:AS?*he'p_ grotip 1s a group training from various Gowvt. agencies such as
of people with similar financial backgunds to

improve their socigeconomic status. All self
help groups are based on the basic principle
"hel ping each other
common characteristics of successful -belip

groups are similar interests, flexible, flexible
documetmation, collective leadership, mutual
decision making, group solidarity, so€io

Concept d Basic Selfi Help Group (SHG)

State Agricultural University, Krishi Vigyan
Kendra, Dairy Development Department,
cBerPartmeNnt of Horticulture, ATMA, Department

8f mall gc!alet ylndbs?ries,S Ehg?ngeﬂntg h
institutes, Polytechnics etc. These rages
conduct various vocational training courses on
agrobased allied occupations, such as
mushroom cultivation, beekeeping, hybrid seed

economic empowerment, mutual trust and
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_ _ _ Conclusion
producton, vermicomposting, food processing Self-help groups are considered to be one

and pr'eservation, detergeht and phenyl makingjf the most important tools in the participatory
embroidery, soft toy making and other Sk'”S'process for women's empowerment. The

Which helps in enhancing income of they,ricination of women in selielp groups can

members of selhelp groups. have an impact on the lifestyle of poor women
The selihelp group serves as a platform for pooi, 4 empower them not only as individuals but
ruralwomen, also as members of family, community and

1 Give voice to their opinions and make SOCIE as a whole.

decisions

References
1 Communicate with each other on group
issues T Ingale, P and Pathan, R. (2018elfHelp
1 Share their experiences Groups: A Keysone of Microfinance in India
{1 Exchange ideas and raise their voices 0 -Women empowermentonference paper
various social issues D. Y. Patil Irstitute of Management Studies,

1 Social Initiate collective action on a wide Pune.
range of social, personadnd economic 9§ Kaur, L and Singh, D. (2020)Self-help
issues. groups: A participatory approach to self
reliance and  empowerment.
International journal of business and

Selfhelp can be a powerful vehicle in the =~ commerce managemet: 105106.
sociceconomic transformation of poor people
through mutual aid. The poor can save and ¢
banking. Poor collective knowledge and peer
pressure are valuable ancillarglternatives.
NABARD has played a key role not only in
promoting SHGs but also in standing behind the
SHG-Bank affiliation program. The total
refinance released by NABARD so far is Rs.
31.3 billion. The performance of sdiklp
groups is very encouraginiglember repayments
to SHGs are very high and payments are up to
98% on time. Most of the predictions behind the
basic philosophy underlying the formation of
self-help groups seem to have been fulfilled. So
far the poor have shown that they can organize
thenselves and do things that promote
prosperity. It also has a tremendous social
impact. It made women more confident.

Progress of SHGs
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E-KRISHI KENDRA:
AN INNOVATIVE FRONTIER FOR MAKING DIGITAL INDIAN

Naima Shaikh
(Ph.D. Scholar)
ASPEE Agribusiness Management Institute, Navsari Agriculture University, Navsari

Narendra Savaliya
Founder & CEO of EAgro Tech Pvt. Ltd.

E-Kr i s hi Kendra is an open access platfesr
under a single roof. |l tdés bring evolution in
lives of over millions of farmers, clocking a positive growth year to year. Digital revolution
changing the face of Agriculture. It is seen as an emergng field focusing on the enhancement of
Agriculture and rural development through improve information and communication
processes. The digitalization and the spread of mobile telephony and internet in rural areas
allow farmers and entrepreneurs to gain access to information, services and markets. The
internet, mobile phones, and all the other tools to collect, store, analyses and share information
digitally i have spread quickly. Some specific factors such as Age, literacy and education of the
target group, farm size, gender, motivation, awareness, information sharing influence the use
of the mobile phone and the confidence in the information. E -Krishi Kendra reduce gap by
implementing F2B, B2B and B2C platform for agriculture. Development of nation depend s
upon development of agriculture. By making digitalization in agriculture we might increase the
agriculturedos contribution in GDP of nation.




Introduction Highlights of E-Krishi Kendra

E-Krishi Kendra is aAgriculture Portal E-Krishi Kendra is an -€ommerce
which is a unified network for farmers, platform for batter tomorrow of Indian
Agribusiness sector, Agri Bazaar, Adtkperts Agriculture.
and Students, with innovative frontier of
digitalization for make Digital Indian
Agriculture. It give digital infrastructure for
implementing of Agrulture portal for Help you to connect Digital Agriculture
Prosperous Indian Agriculture. The provider of
foundation for a onli
digital services with strong focus on- e
Agriculture, farming ecommerce, €etailing, e
Agro-Trading, eMarketing, eCommerce, €
Learning, Agro-Industries, Farnto-Laboratory,
Farmto-Table. This is expect to this unlock the
potential of Indian Agriculture and strengthen It is committed to ensuring consistent
the functioning of Digital Agriculture. The services throughout yeait is a podium for
Internet and mobile technologies transformedlooming of Agribusiness with -eommerce
traditional Agriculture in to Didgal Agriculture, platform. It  offering  Multidisciplinary
this transformation is accelerating in profoundagronomic services taone place and an
ways with the use of online Agriculture portalintegrated esducation portal for Agriculture
like 'E-Krishi Kendra'. It has -€ommerce students. An initiative to conduct longest serving
platform with agricultural network which digital by integrated distributioservices under one roof
technologies and analytics are revolutionizeand framework for #rading of agriculture
agriculur e i n fundament al producss. Portal 6s Digital
Agriculture Service help the Agriculture to fulfill
it's potential.

It has professional angositive approach
to the work in agriculture with digital services.

Peculiarity of E-Krishi Kendra

E-Krishi Kendra have content generated
by subject matter specialists and provide
solutions tailored to the specific needs of
farmers. Agricultural related news are update on
daily basis, and day to day update of central and
state government schemes. Gatcess stories
of progressive farmers on a single platform. Agri
experts give guidance on muttisciplinary
agriculture problems. National and International
Agricultural Exhibition information available at
one click. Through this portal and APP suppliers
and buyers connect digitally and can create new
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businessActual price discovery of agriculture Timeline (Social Media Corner), Purchase
produces available at one place and integratezbrner, Government corner, Crop Sell corner,
agri produce distribution service under one roofSolution corner, Training corner and Recent
Farmers can create own distribution network. Event @rner for farmers.

Working Area of E-Krishi Kendra It offers new ways to connect,
F collaborate, conduct business and build bridge

between people.-Erishi Kendra is a B2B and
B2C online portal which help to grow business.
E-Krishi Kendra provide Pageline (Social Media
Corner) , Sale coer, Crop purchase corner,
Dealer system, Ad corner, Discussion corner and
Recent Event corner for Agri Input sector.

Pyricohured Baroor Creote pow owe disrfoution nebwerk

= Register Now— b
) S — — {
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e
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o

Provide multidisciplinary agronomic
services, information to farmers on a variety o
issue related to farming, commodity market ang
government's schemes. Direct Marketing of far
products. The hub for connecting the farmers t
the Agi-Experts with a steady stream of
information and services improving farming E-Krishi Kendra is a platform where
throughout year. rishi Kendra provide farmers connect with buyers, retailers, traders,

corporate, industrial users, exporters, etc for

GELYL v,bg h P seling their agricultural produce through Agri
e Baazar facility at better and competitive rates. E
ﬂgfllnput ng_ﬁgg_tol Krishi Kendra provide Pageline (Social Media
‘ Corner), Farmer Crop (B2C) Corner, B2B

wit Ged 10 Farmer

(Buy/Sell) Corner,Commodity Update Cornger
Discussion corner Placement Comr, Event
Corner for Agri Bazaar.

Get Usted your »
a - «
_E e
| Y &
ot (L

www sk rishisendra com busibess.

Get maximum Exposure to Your Agriculture Input
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Agricultural experts who connects directly to the farmers
ricc)
;’/ # Blog Corner

{K’.-ﬂ # Discussion Corner
3}' # Student Corner

Agricultural experts can give agricultural at one platform. Experts give guidance to
information, agricultural knowledge and students across the country at one place. It make
agricultural problems solutions to farmersAgri-products distribution  strengthen by
through the portal. &Krishi Kendra provide Live transparency and barriéee intrastate and
Video Corner, Groupline Social Media cem inter-state trade of Agri commoditiedt give
Advice Corner, Blog Corner, Discussion cornerprice realization to farmers through reduce gap
Training Corner, Student Corner for Agri Expertb et we e n p r oadduconsumérs rupee. i
It ensure fair and remunerative price to farmers
through price discoverymproved market links
to help sustain the wuse of technical

Eemge | improvements. E
learning for students
with  Agri  experts.
Students strengthening
their future with best

Agricultural

An integrated esducation portal for
Agriculture students. Facility of best agriculture
organization connection
for bright future. E
Krishi Kendra provide
Studentline (Social
Media), Study Corner,
Job  Corner, Blog

Corner, DISCU-SS-,IOH organizations.
corner, Training b . Cocner
Corner, Event Corner for Agri Student. Input Availability at Finger touch,

Customized Trading of Agri Commodities,
Advisory for all the needs of farmers from
Delivery of Agri extension service would €xperts, and student asset as the future of Indian

ensure that even small and medium sized farmeggriculture, which is digital infrastructure to
get benefits from optimum Agri information. €mpowerindian agriculture which is Krishi
Flexibility to order Agri input online and get Kendra.

input products at comparative price. Reap riciReferences

revenue on investmentk.reduce delivery time 9 An AnonymousAn IT revolution in farming retrieved
and transportation cogbpportunities to manage o™ htpsJ/iwww.agriculuretoday.in/an - IT

) ) . Revolution
business from anywheie the world, suppliers 1 Bhosage, S. M. (2018).-Marketing of Agricultural

and buyers connect digitally, and create New proqucts International Journal of Trenéh Scientific
business. Experts digitally connect with farmers Research and Development (IJTSRD)onference
for provide end to end integrated solutions and paper: 7673.
experts extend their knowledge with each othelt Www.ekrishikendra.com
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CUNICULTURE: RABBIT FARMING
AN OPPORTUNITY TO FARMERS

Pawan Kumar

Ph.D. Entomology
Sardar Vallabhbai Patel University of Agricultur& Technology, MeerufU. P.)

Farmers have always tried to improve production efficiency to maintain or improve
profitability. Rabbit farming can also be a great source of income and employment in India.
Unemployed and educated young people can create anncome and employment opportunities
by raising rabbits commercially. Women can also raise some rabbits with other household
animals or birds to earn some extra income or to fulfill their daily family nutrition demand.

Introduction

Rabbits are relatively a new introductionq |t can be grow on roughage diet solely without
for some areas as farm animal in our country. affecting productive and  reproductive
Rabbits are grown in few parts of country but performance. Rabbit cannot compete with
some parts of our country are still lacking human beings for food grains like goat, pig and
knowledge about rabbit farming. However, pird.
rabbit rearing igjaining popularity for meat, fur ¢ Reproductive capacity of rabbits is very high
skin and wool production besides as pet animalj e, rabbit can breed around the year and one
in our country. female can produce 30 kits (young ones of

rabbit) per year.
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71t can be grown in wide range of climatic The objective of proper housing is that it protects
condtions and sometimes resistant to diseasethe rabbits fom direct sunlight, rain, windnd
1 It can be marketed at 900 days of age. various types of predators like dogs and cats etc.

1 Rabbit meat is wholesome; tasty which is rictHousing of rabbit depends on the rabbit farm.
in protein, vitamins and certain minerals ancThe rabbits can be reared in three systems like

low in cholesterol. Cage system, and Floor system or Deep litter

11t fits very well in integrated farming system. SyStém.

Scope of Rébit farming 1. Cage System

fIRabbit farming is not only profitable but &8
enjoyable tooRabbit farming can also provide FS%
a very valuable additional source of income irgts
the rural areasOne can grow a rabbit as a pef™ " " . —) [‘,..,'
and also grow in small land without much@Salie S | l."r
investment. - p——

1 Rabbts are a cute and small sized animal. The
are soft and therefore are a good source ¢
meat. Rabbits are also exported to othe
countries by dealers.

In the cage system cages are arranged
1t is a business with low investments and higlicije the shade in single, two or three tier
profits. There is a high demand for fur Obta'ne‘system but single tier system is widely accepted
from Angom rabbits in India as well as in o smaji farm. Cages of does should be of 90 cm
foreign countries due to which it can be €length, 70 cm breadth and 50 cm height. Those
successful business gpcks(Male rabbit) should bé@0 cm length & ¢
also consumed by a small population in Indi¢g cm breadth and 45 cm height for bucks. Cages
which can further add to the income obtaine(; o made out of wood, bamboo, or welded mesh.
from fur marketing. The size of wire mesh should be 1cm x 1cm for
the bottom and 2.5 cm x 2.5 cm for the sides.
From the ground to bottom of the cage should be
75 cmto 90 cm high. The legs of the cages
should be in such a manner that rats and snakes
could not cause nuisance and it is advised to fix
metal guards to the legs.

Breeds of Rabbits

There are numerous breeds available ir
the world. Some of them are highly productive
Some breeds are very suitable for farming ii
India according to our weather and climate. Mos
productive and suitableabbit breedsare New
Zealand White, New Zealand Red, Wh{Biant,
Grey Giant, Flemish Giant, Californian, Dutch
and Soviet Chinchilla.

2. Floor System

It is just like deep litter system of poultry.
The floor space requirement feach rabbit is 4
square feet. In this system, small number (not
more than 30) of rabbits is reared in an enclosure
within the farm house. The floor is made up

House Management of Rabbits
House management is one of the mos
|mportant practice for successful rabbit faming.
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: or evening. Toget better conception rate the

St 3y 'C:C. _—,__ female may be mated twice on the same day. If
p— the female does not allow the male the same

procedure can be repeated after 4 days. The

average pregnancy period of rabbit is 30 days.

The nest box is kept in the cage aroune230

day of pregnancy with loosened jute wool or

wood shavings.

concrete which prevent rabbit to dig burrows Care of Kits (young ones)

Litter materials such as paddy husk, paddy stra The new born kits are blind and have no

and saw dust are put on the floor up 6 #hches. hair on their body. The mother gives milk to

Male and female rabbits are housed separatelyoung ones once or twice a day. The nest box

Rabbits reared in deep litter system are moishould be removed after 5 weeks dhdting

susceptible to diseases so cage system is bette(birth process). If the bedding becomes wet it
should be replaced by a fresh and clean one.

Feeding of Rabbits Weaning should be done at 5th or 6th week after
Nutritious food must be fed to the farm kindling.

rakbits for proper growth and good health.

Grains, legumes and green fodders like Lucern Identification of sex of young rabbits

Agathi, Alfalfa, berseem, grass, tender banane To determine the sex of the rabbit, use
cane and bamboo leaves, cutup pieces of tlyour forefingerand middle finger to press down
stalks of plants such as maize or banana, rocthe vent area just in front of the anus. In both the
such as cassava, yams, ctrand cabbage doe and buck, the area will protrude. The doe
leaves can be fed. Some amount of concentreWill display a slit or central line running up and
feed should also be fed. For 1 Kg body weight cdown. Each side of the slit will be banded in
rabbit, about 40 grams of concentrate food anpink. The buck, on the othdérand will display

40 grams of green fodder are required. pink tube with a pointed end that resembles a
bullet.

Breeding of Rabbits

For successful rabbit farming,
reproduction of rabbit plays an important role.
Healthy rabbits should be chosen for breeding|™
with proper age and body weight. The suitable | |
age for breeding of female rabbits are7 6
months. Male rabbits at 1 year of age ddche
used for breeding purpose. Proper care of
breeding male rabbits as well as that of pregnant
females must be taken. For successful mating the
female rabbit should be taken to the male rabbit
cage Mating should be done either in morning
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Disease prevention

U Proper ventilation should be provided
U There should be appropriate spaceubits.

U Cages, sheds, feeders and water should be ¢

clean daily in order to prevent chances of
diseases.
U The rabbits should not be come in contact

List of companies which buy and supply
rabbits in India

9 Paradise RabbFarm Pvt. Ltd.
Kishan Rabbit Farms

1 Komal Rabbit Farms

1 Gowramma Rabbit Farm

ith the f 1 Kukke Sri Farm
Wi . :
€ feaces 1 Sesa Rabbit Farm
(i If rabbit dies quickly burry in the soil. 1 Heramba Farms
1 Chandan Rabbit Farm
U If you suspect disease, disinfect all
equipment thoughly. Reference _ _
1 https://agritech.tnau.ac.in/farm_enterprises/
’ : . - .1 https:/imww.debmark.com/
U Bu.rn the droppings and bedding of SICkﬂ hitps-//krishijagran.com/
animals. 1 https:/www.notesonzoology.com/
1 https://imwww.roysfarm.com/rabbfarmingin-india/

U Isolate sick rabbit and keep in separate cagey

U Treat sick animal accordingly.
1

U Thoroughly clean nest boxes after every use.
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ICAR Research Complex for Goa. Rabbit as an
Alternative source of Meat production. Technical
Bulletin No 45.

ICAR Research Complex for NEH Region, Umroi
Road, Umiam, MeghalayaDivision of Animal
Production. Scientific management practices for
broiler rabbit production in North Eastern Hill Region
of India.
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MICROPROPAGATION INV EGETABLE IMPROVEMENT

Anoj Yadav*, Dr. G.C. Yadav*** Mahendra Pratap Yadav ** and Raja Bhaiya*

* Research Scholar, *** Associate Professor & Head, Deptt. of Vegetable Science, ANDUAT, Ayodhya
** Research Scholar, Vegetable Science, CSAUA&T, Kanpur

Mi cro propagation is a power f ul tool , w |
plantlets from somatic explants of single plant/plants of a single genotype using in vitro culture
of the explantso. Pl ant ti ssue c ulomhnanté DNAe c

technology, are the essential requirements for the development of transgenic plants. However,
culture techniques like anther/pollen/ovule culture, meristem culture can themselves be
utilized for crop improvement or may serve as an aid to conventional plant breeding. In recent
years, isolated microspore culture has developed as a breeding tool and an experimental system
for various genetic manipulations.

The term plant tissue culture should When an organized structure.g., root
denotan vitro cultivation of plant cells or tissues tip, shoottip, embryo, etc. is cultureid vitro to
in an unorganized masise., callus culture. But obtain an organized structure, it is call@gan
in general, this term is applied itovitro culture  culture. Micropropagation is a powerful tool,
of plant cells, tissues and organs. Anotherrelate@dhi ch r epresent s 0t he
term iscell culture, which meang vitro culture  plantlets from somatic explants of single
of plant cels, e.g, suspension cultures. plant/plants of a single genotype usiimgvitro

Times of Aqriculture

A Resonancein Agriculture "mesoragrk“"“ re.in

February, 2021/ IssuelO/Page| 59




culture of t he expl aHisteyfplanPtissaenctlturet i ssue cu
techniques, in combination with recombinant
DNA techrology, are the essential requirements

for the development of transgenic plants.led to the developmenof different in vitro

The emergence of theory of totipotency

However, culture techniques like anthgollen/  t€chniques.

ovule culture, meristem culture can themselves Totipotency may be define
be utilized for crop improvement or may serve gability of a single differentiated mature cell to
an aid to conventional plantdeding. In recent d€velop intoa compl et e pliant
years, isolated microspore culture has developdg@mation of an embryo. Haberlandt was the first

as a breeding tool and an experimental systeﬁ? culture, in 1902, fully differentiatedcglls
for various genetic manipulations. isolated from leaves of several plant species. He

observed that theells survived and underwent
Embryo culture has many potential usesenlargement, but they failed to divide. However,
ranging from overcoming seed dormancy tahe first successful report of a continuously
facilitation of interspecifc hybridization. Often growingin vitro culture of a plant organ (tomato
this procedure involves techniques of embryqoot tip) was that by P.R. White in 1934. At the
rescue and growth in tissue culture media. IBame time, Gautheret was able to continuously
addition, through the use of protoplast fusion androw the cultures from carrot root cambium.
hybrid embryo rescue, hybridization betweenrhus, Gautheret and White independently
distant taxa/species is possible. Protoplasioh  reported the establishment of growing cultures of
technique can be used for the transfer oflant tissues/organs, and theyllttie foundation

cytoplasmic male sterility from one species tcor further research in this field.
another in a short period of time. Mitochondrial

recombination occurring after protoplast fusion In 1904, Hanning initiated a new line of
has been of practical usefulness for théesearch, which has now become the technique
elimination of unfavorale traits resulting from ©f choice for the rescue of interspecific hybrids.
nuclear cytoplasmic incompatibility after inter He cultured nearly mature embryos of some
specific hybridization. There are successfufruciferous plants andiscessfully grew them to
examples of such genome transfer8iassica maturity. This relatively simple demonstration
Cichorium and Lycopersicon In cabbage, male Paved the way for now wedstablished and
sterile cybrids are being utilized by seedwidely used technique of embryo culture. In
companies in France to produce hybrid seeds oh925, Laibach demonstrated a potent practical
commercial scale and at competitive rates. PlaPplication of embryo culture in the field of plant
tissue and cell culture are providing usefulbreeding. He isolated almost fully developed
methods for germplasm storage either by lovgmbryos from the nowiable virtually
temperature storage of organized tissue, dtndospermless seeds of an irgpecific cross
cryopreservation of cell ornebryo cultures. (Linum perenne L. austriacumpand cultured on
Somaclonal variations generated during cultur@ simple nutrient medium, and obtained viable
have been utilized for recovery of variantsseedlings.

showing disease resistance or other desirable

traits.

( N
| - I T ’ o ~ " .
" LD ‘)’r Ames Df gl:_(l l[ll“lll £ timesofagriculture.in February, 2021/ IssuelO /Pagel 60

s A Resonancein Agriculture




In 1957, Skoog and/iller put forth the The selected explant is rinsed with a
concept of hormonal control of organ formation.dilute detergentd.g, Tween, Cetrimide, etc.)
They showed that differentiation in the culturedsolution,followed by surface sterilization using
pith tissue of tobacco depends on the auxia suitable chemical treatmerd,g, with 0.1%
cytokinin ratio, and by changing this ratio onemercuric chloride. After this, the explant is
could regulate the type of orgare. root and rinsed 46 times with sterile distilled water, and
shoot, differentiation. Maheshwary and Guha irplaced in avessel containing the selected culture
1964 reported the development of haploidnedium; all these opations are carried out
plantlets from pollen grains by culturing anthersunder asepticconditions. The explant may
of Datura. Cocking in 1960 was the first personundergo shoot proliferation directly by lateral
to isolateprotoplast by using cell wall degrading bud break (if preexisting meristems are present),
enzymes, whil€arlson and coworkers producedor the tissue may undergo a phase of unorganized
the firstsomatic hybrid in 1972. growth (.e., callus formation) prior to siot
differentiation. The pattern of growth of the
cultures is principally determined by the plant
growth regulators (mainly the types and the
concentrations of auxin and cytokinin)
supplemented in the tissue culture medium.

Micro -propagation
The General Technique of Micrepropagation

The different techniques oin vitro
culture must solve two basic problenkststly,
the cultured cells/organs must be maintaimeal

sterile or aseptic conditionj.e, free from poliferate within 4 to 12 weeks of culture
microbes.Secondlythe proliferation and proper initiation, depending mainly on the plant species

development of the cultured cells/organs must bﬁnd, in some cases, even the particular genotype
ensuredby providing the necessary nutrients, ¢ he given species. A shoot proliferating
growth regulators and the other growtheyyre can be subdivided (subcultured) to
conditions. Ingeneral a small piece of the plant o4, ce few tmeveral subcultures each of which
to be cultured (referred to as tlee X p)i® N kil  continue shoot multiplication.

removed from a healthy, welmaintained g pcyituring is a procesin which a part of the
stock/mother plant. The source of tissue will.iiured tissue is transferred onto a fresh

vary from species tespecies, but shodips,  megium:; this becomes necessarginly because
leaves, stems, lateral buds, and flower tissure of nutrient depletion and medium drying.

the most commonly used explants. The type Ofenersy, the callus cultures arsubcultured
explant chosen depends mainly on the objectiVgyery 34 weeks, while suspension cultures are
of the research worker and the species WitQ pcurtured every

Most cultures are establisheddamegin to

_ _ _ _ -30 days. Estimates of the
which the work is being carried out. In many e of multiplication vary and are affected by
cases, the choice of the explants may be CI’ItICEhl.'any factors, but the production of thousands
to the success ofhe study,e.g, immature ,nq i some cases, even lits of plants per

zygotic embryos for the initiation  of year from a single explant is feasible.
embryogenic callus/suspension cultures.
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Nutrient Medium maltose is used rarely. In specific cases,
complexes of undefined compositiang.casein

All the nutritional requirements for the hydrolysate, coconut milk, yeast extract, and

normal growth and of plant cells and tissues arg, 1.+ juice, etc.) may be added in the culture

metby the nutrient or culture medium, which is
often simply referred to asiedium. A culture 5 the growing static twmie. For gelling/

medium  generally contains organic  andggigification of the medium, agar (a polymer of
inorganic nutrients, certain vitamins, requiredg irated galactose obtained from red algae,
growth regulators as per the experiment an‘i’selidiun) is added to the medium at1® g I 1.

sometimes certain amino acids. Minerakq unique property of agar is that at

elements play a vital role in the development ofsmnerature above 60°C it becomes liquid and it
a plant as many of the elemsrform a part of - ggjigifies below 45°C to form a sersolid gel.
important  biomolecules.  For  example, Ge|rite and phytagel serve as a good substitute of
magnesium, forms a part of chlorophyll andine agar; they are used at a lower concentration
nitrogen is a component of amino acids and_q 294, If there is a problem of browning of

nucleic acids. The media contain = SiXmedium due to the phenols secreted by the
macronutrients (N, P, K, Ca, Mg and S) and sitjred cells/ tissues, actited charcoal is

micronutrients (Fe, Mn, Cu, Z8 and Mo); the  5q4eq to the medium. As the stability and

former are needed in concentration of >0.5 mm‘7‘<J;1bsorption of the ions from the media is affected

IT 1, while the latter are required at levels Iowerby pH, each medium is set to a particular pH:
than 0.5 mmolill. All these elements are added, st of the media are set to a pH around 5.5.

in the form of their saltse{g, N as NH4NO3, K

as Kl, Ca and Mg as their sulfate salts,)efthe Since there is a remarkable variation in
iron is added in the form of FeSEDTA,; this the nutritiond requirement of plant species,
increases the availability and stability of theresearchershave devised more than hundred
complex, particularly at the lower pH values. Indifferent media. The most utilized media are MS
addition, vitamins like nicotinic acid, pyridoxine (Murashige and Skoog) andsB(Gamborg)
HCI, thiamine HCI, andminositol; folic acid media; both these media were announced in
may alsobe added in some cases. Since th&962. But some other media like SH medium,
concentration of media constituentsisvery lowEr i ks s one @ i u m, Whitebs
concentrated stock solutions are prepared fanedium, woody plant medium are also used
macro elements (except Fe), microelements, Faccording to the nature of the experiment and the
EDTA, vitamins and separately for each growthplant species.

regulator. For preparation of theedia, double o _

distilled water and analytical grade chemicals>!ages In micropropagation _
should be used. Any stock solution showing The main objective in micropropagation

bacterial/fungal contamination or any precipitatdS 0 Produce large number of genotypically
is discarded. idential plants in a relatively short period of

time. Thus the micropropagation may be viewed
In most of the experiments, sucrose isscientific extension of traditional method of
used as the carbon and energy source; glucoseautting; it employs strict aseptic conditions,
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medium. Solidified media provides a substratum




adequate nutrientand a controlled environment. plantlets may be obtained via somatic embryos.
Initially, Murashige (197% divided micre In commercial practice, the four most commonly
propagation into threestages, but later used methods of micropropagation are, enhanced
researchers have divided the whole process inexillary branching () in shoottip, (i) nodal
4/5 stages described below. cultures, {ii ) regeneration of adventitious shoots,
and {v) somatic embryogenesis. The propagules
produced in stage Il (particularly shoots) are
This stage consists of selection of theordir.larily. usegl for repeated cycles of
mother plants (source of the explantpda multlpllcatlon,. i.e. they. are slu-culturegl
harvesting,surface sterilization and inoculation repeatedly t.o |nc.rease their numbe.r.. For axillary
§hoot proliferation and adventitious shoot

of the explants. Generally, choice of the explan _ I b : ;
depends onthe species to be micro IC)ropag‘,ﬂed’regenera'uon usually suitable concentration of a

and the path of micropropagation to be foIIowed.CytOkInIn (generally bB_A gr Klr}etm) IS k‘%S_ed? w:j
The seasorand growth stage of explant maylSome cases, gcon; |nat|on. 0 Zacytrc]) mllo? ljm a
affect the eas of culture establishment. In most'°"W cone@ntration of an auxin (2:® shou €

cases, activelygrowing plant parts give good avmdegl) miy be supgrlpr 0 Cytﬁk'h'g alognelzo.
response in culture. In case of tree species, it %omatlc embryogenesis Is generally induced by

a relatively higher concentration of an auxin

desirable to selechbout 1 year old branches 4D | tarred). B b ,
growing from as close to the base of the tree a@’ 's preferred). But once embryogenic

possible. It may ofterbe recessary to cut off cultdu.res are o.bt.alned tre?’ alrel mam@ oln al
some old branches from close to the main trunlz]e lum containing a refatively low auxin level.

to force the growth aduch young branches. This Stage IIl. Root induction in the shoots
stage primarily requires transfer of explants to
the culture environment contamingnte state, In most commercial operations, the
followed often by growth initiationlInitially, preferred method in this stage is r&terile
several batches need to be cultured, and threoting. Micracuttings are harvested (usually
contaminated cultures are discarded. This stagender norsterile conditionsand stuck in a clean
completes with the aseptic culture establishmer{but nonsterile)mixture of vermiculite or in a
with a fairly large number of explants. peat moss plug. If required, the cut ends of shoots
may be treated with a suitable rooting mix or a
suitable concentration of an auxin like IBA or
NAA. These plugs are then placed in it
chamber or polyhouse. However, in laboratory,
ge root induction is achieved in a suitable
ulture medium and the rooted explants are then
ransferred into pots filled with soilrite. Rooting
stage is very important part of a commercial
multiplication system. On a small scale, shoots
(are usually rooted on suitable rooting medium
containing a lower salt concentration than the
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Stage |. Establishment of aseptic cultures

Stage Il. Growth and differentiation of shoots

Micropropagationis generally based on
induced multiplication of the axillary meristem
so that each meristem that is either present in ti]i
explant or develops in the culture subsequentl
becomes a potential plant. In addition & &an
existing apical/axillary meristemp) the shoot
buds may arise frondle novoregeneration of
adventitious meristems (organogenesis), @r




normal tissue culture medium. Some species roohultiplication rates of 1@ 1000 per annum. In
easily in the culture, but for most species aome cases, rapid clonal propagation rates of
suitable rooting treatment (usuallya low 100,000 to 3,000,000 have been achieved
concentration of IBA or NAA) is needed. through multiplication from apical or axially
Sometimes, it may be necessary to allow thshoot.
shoots to elongate prior to rooting. 2. Propagation of such species that cannot be
propagated by conventional vegetative
Stage IV. Preparation for growth in natural  propagation methods can become possible. For
environment (hardening) example, oil palmElaeis gluneensishas been
The shoots/micr@uttings/plants, derived propagated from callus initiated from apical
in stage Il arevery small and are not capable ofshoot tissue.
self-supporting growth in soil. So in this stage3. Parents of outstamly F1 hybrids can be
the efforts are made to condition the plantlets, smultiplied and used for hybrid seed production,
that they can grow in external environment andhis is particularly useful in such cases where the
carry out the photosynthesis. After this theparents are difficult to multiply because of self
transfer of plantlets to sas also very important incompatibility €.g.,cauliflower).
step, as any mistake in this critical phase can leatl The technique permits propagation of kigh
to significant loss of propagules. Shootsvalue unique linesge.g, seedless, gynoecious
developed in culture are grown under highspecies, male sterile lines, etc.
humidity and low light intensity leading to less 5. Tissue cultures are also useful for maintaining
cellular wax. This is the reason the tissuespecial genotypes used in breeding, this attribute
cultured plants, lose water rapidly in externalis particularly important if the performance of
environments. In practice, the rooted plants arprogeny from a cross is nkhown until several
removed from vessels and their agar is washegkars laterd.g, forage species like alfalfa or tree
thoroughly, now the small plants are transferredpecies).
to sterile rooting medium (vermiculite/Peat +6. In addition, in vitro propagation alone or
Sand) and are kept high humidity and less light together with heat therapy can be used to
for several days. produce diseasiee plant materials, which is
Then plants are gradually shifted to light,preferred for international germpltasexchange.
hardened and transferred to soil. The whol&. Round the year propagation is possible
process is known as hardening omwithout environmental effects.

acclimatization. o o _
Limitations of in vitro propagation

Applications of Micropropagation _ _
The cost of production per unit of

1. Relatively high multiplication r@s can be propagule can be nesompetitive with
achieved as compared to the conventionatonventionally propagated material because of
vegetative propagation procedures. For exampléhe elaborate facilities required, and the
annual rates of multiplication in bulbs aremaintenance and labour cost. There are many
generally below 5, whereas, micropropagatiorspecies for which, shoot multiplication or
by adventitious shoot formation can giveregeneation is still difficult or even impossible.
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At the same time, some variation may bethey have been in the field long enough to prove
observed in the plants obtained througtvitro  their value.But mature trees are often rather
techniques as compared to the original mothatlifficult to propagate; in some cases, it may be
plant. These variations may arise from) ( possible to overcome this problem by subjecting
epigenetic changes, which are ogHived the selected trees to appropriate horticultural
(usually only one generation) developmentamanipulations that rejuvenate the plants or
abnormalities carried from thia vitro culture provide such explants that aratguesponsive to
conditions over to the fiel@,.g.strangelyshaped tissue culture. Another important area, which
leaves or whole plants. But many of theneeds to be considered, relates to ithevitro
variations may result fromb)] stable genetic culture conditions. The available literature on
changes, i.e, somaclonal variations, arising micropropagation indicates that much attention
during tissue culture; the frequency of suchs paid to the nutritional requirements of the
variations increases with the culture duration andultures, while culture conditions are invariably
is affected by several tissue culture parameterthe most neglected factor. Thus, in order to
These features are very important for ornamentaéalize the full potential of the system, there is an
plants as they are sold dirgcthfter Stage IV, urgent need to develop efficient culture
l.e., hardening. In case of perennial speciesmnaintenance procedures and techniques for rapid
mature trees are preferred for cloning because and reliable monitang of genetic stability.
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INDIGENOUS TECHNICAL KNOWLEDGE (ITK) IN
STORAGE PEST MANAGEMENT

Gyaneswari Bindhanit, Ayan Dag

M .Sc. Scholar 2Research Scholar
Department of Agricultural Entomology, BCKV, Nadia, West Bengal

The readily available and low cost items like ash, sand, salt, camphor and plants etc. are
being used by the rural peoples for grains/seeds storage because such practices are not only
user-friendly but also increases shelf life of food grains and seeds.

Introduction TechnicalKnowledge(ITK) basedproductson
Indigenous Technical Knowledge (ITK) cottagescale,it can bean economicallyviable
refersto the uniquetraditional local knowledge option for sustainable development of
existingwithin anddevelopedroundthespecific  ecofriendlypesticides/insecticides.
conditionsby womenand men indigenousto a Importance of indegenious technical

particulargeographiarea. knowledge
The use of nonchemical methodsfor pest X |ndigenouknowledgds an integrapart ofthe
control and crop protection isalready gaining development process lafcal communities.

importancein severalcountriesincluding India.
The integrated pest management strategies
developedand promotedby the Governmentss
now based orthe use of plants extracts.If an
effortis madetowardsproductionof Indigenous

X |ks provides thefoundationfor their beliefs
and traditionapractices.

X Indigenous knowledge helps to promote

biodiversityconservation.

X |k learning attitudes and values for a
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sustainablduture.

X |k startinglocally: from the i K n odworthe

AUn Kk mawn

X ITKs provide for conservationand efficient
utilization of resource$y beingeco-friendly,
less capital intensive, cost effective, and
efficient byproductand wasterecycling and
use.

X Mostof thelTKs arelocationi specific,using
locally availablematerialsandareproductsof
informal research.

X ITKs are found to be socially desirable,
economically affordable, sustainable, and
involves minimum risk to usersand widely
believed to conserve resources.

X ITK assuresthat the end user of specific
development projects are involved in
developingtechnologies appropriat® their
needs (Warren,1991).

and their different stages.Helps to reduce
spoilageand alsoenhancehe dormancyperiod
of grains.Optimumgrain moisture(10-12%)is
necessary for proper storage of food
grains/seeds.
Target crops

Almost all crops which are stored for
longerperiods.
(2) Useof ash

Seedsarefilled in earthenpotsto its 3/4
volumeandrest1/4 volumesfilled by wood or
cow dungash.If grainsareto be storedfor a
longerperiod,then aftelmonthsthe grainsand
potsaresundriedandagainfilled with fresh ash.
Scientific rationale

Ash containssilica which interfereswith
insectfeedingandalsohindersfungal pathogen
multiplication. Ash dust reducesthe relative
humidity of the storageconditionandalsodries
the seed surface. Egg laying and larval

Management of storage pests by indigenous ye\eiopmentof the storage pests could be

technical knowledge
Storedgrain pestscause heavyossesto
stored grains and pulses all over the world.

Eventhoughchemicalmethodsof management

of storagepestsare highly successful, still
farmers are using traditional methods of
storage. The readily available and low cost
items like ash,sand,salt,camphor and plants
etc. are being used by the rural peoples
for grains/seedstoragebecausesuchpractices
arenotonly userfriendly but alsancreaseshelf
life of food grainsandseeds.
(1)Sundrying of grains
Sun drying is the common traditional

practice followed by the farmers (92.00%)
before grains and pulsesstorage.If moisture
content is high, they are dried for longer
durationin sunbeforestoringit.
Scientific rationale

~ Sun drying destroysexisting insectpests
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hampered becauseash dustcoversthe grain
seeds.
Target crops: Pulses
(3) Storageof pulseswith common salt
Commontable salt at about200 gramsof
saltwasmixedmanuallyin one kgof pulsewas
followed to store pulsesfor a period of 6-8
months 61.33%of thefarmersarefollowing this
method.
Scientific rationale
Salt helps in keeping the grain dry by
absorbingthe moisture thus avoiding spoilage
andhenceaidin safestorage.
Target crops
Red gram, Bengal gram, Black gram,
Greengramand otherpulsesandlegumes.
(4) Turmeric application method
Grainsandseedsare mixed with turmeric
powderbeforestoringthemin containersor jute
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bags. This treatmentprovidesprotectionfor up
to 6-8 months and is equally safe for
consumption.
Scientific rationale

Surmerones and arturmerone are the
componentswhich act as insect repellentn
turmeric
Target crops. Pulsesandcereals
(5) Useof garlic cloves

Garlic cloves are kept in layersin the
storagebinsfilled with seeds.
Scientific rationale

Diallyl di-sulphide, diallyl tri-sulphide
and diallyl sulphide are the major compounds
presentin Garlic has antifeedant,bactericidal,

fungicidal,insecticidalnematicidal and repellent

properties.
Target crops: PulsesRagi,Paddy Maize
(6) Useof Neem/Margosaleaves

Neem/Margosdeavesare collectedfrom
the trees anddried in shadeand mixed with
seeds/grainand storedn gunnybagsor bins.
Scientific rationale

Neem/Margosa contains bitter
principles called meliacins like azardiracin,
nimbin, salannin, meliantriol etc., and acts as
antifeedants and repellaengainst several pests.
Target crops: PaddypulsesRagi
(7) Useof neem/margosa oil

Neem/Margosaoil is manually applied
on pulsesto coat every grainuniformly.
Scientific rationale

Neem/Margosa oil has several
properties like repellence, feeding, and ovi-
positional deterrence growth inhabitationetc.
Target crops: Pulses
(8) Use of Camphor

2gramof camphoris placedper 5kg of
grainin the jute gunnybagwhich canbe stored
upto 3monthsAfter 3monthsagainthegrainsare
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sundried andfreshcamphoris keptin the bag.
Camphorevaporateovertime when storedTo
preventthis, grains of pepperare placedalong
with camphoiin thecontainer.
Scientific rationale: Camphorinsidethe storage
bag repelsthe pestsdue to thestrong odor
emanatedrom camphor.
Target crops: Cerealsandpulses
(9) Useof dried red chilies
Dried chilies arekeptin a containeffilled
with seedgporingbags.
Scientific rationale: Pungencyof dried red
chilieskeepsawaythepests.
Target crops: Pulsespaddy
(10) Useof Neem/Margosaseedpowder
Neemseedpowderis mixed at the rate of
1% to the volume of the seed.
Scientific rationale
Neem has several properties like
repellencefeedingand ovipositionaldeterrence,
growthinhabitationetc.

Target crops: Pulses
(11)Useof Ginger

Rhizome 30 grams of Ginger rhizome
powderis mixedwith 1 kg of pulse
Scientific rationale

Presence of alkaloids, anthocyanin,
flavonoids, and tanninsin gingermakesginger
to actasantifeedantindrepellentagainstpests.
Target crops: Pulses
(12) Use ofCustard apple seedpowder

50 gramsof custardapple seedpowder
with 1 kg of any of the pulsearemixedto prevent
the attackof the pulsebeetle.
Scientific rationale:

Acetogenins present in custard apple
seedshows insecticidadndvermicidaleffects.
Target crops: Pulses
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(13) Useof tulsi/basil seeds

The seedsf Maize are mixed with dried
seeds and leaves of tulsi/ basil (Ocimum
sanctum,)
Scientific rationale:

Palmitric acid, linolenic acid, linoleic
acid andstearicacid presentn tulsi seedshave
antifeedanandlarvicidal effect.

Target crops: Maize

Limitation
U Indigenoustechnical knowledge may be
cheaperbut it takes more time for the
result.

U Sinceltk istestedn only onecountry there
are chancesthat it may not work if
environmentindotherfactorschange.
Conclusion

Storedgrain pestsseriouslydamagefood
grains during storage. Several synthetic
pesticides were used, but they have shown
adverse effects on environment.Hence to
replacethesechemicals,safer ecefriendly and
farmers friendly methodswere evolved. These
methodsprotect the food grains, do not cause
health hazardsapart from being eccfriendly,
cheaper and locally available materials.
Further it requires integration with modern
scientific knowledgeto generatea wide rangeof
new ideasand practices for the bettermentof
the mankind.
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INSECT PEST OF OKRA, NATURE OF THE DAMAGE AND
THEIR MANAGEMENT

Hitesh Pantt, Ayushi Tiwari?, Udit Joshi®, and Dr. Deepak Mewaf
14B8.Sc. Horticulture?Guest Faculty, antM.Sc. Horticulture

14/.C.S.G.U.U.H.F. College of Horticulture, Bhars®auri Garhwal Uttarakhand
23Department of Horticulture, H.N.B.G.U. Srinagar (Garhwal) Uttarakhand

Okra is an important K harif vegetable grown all over the country. It is attacked by a large
number of insect pests throughout the growth period. In this lecture the students will therefore
be taught about the host range, damage sympoms, life cycle and management strategies for
these pests.

Introduction Scientific name: Amrasca biguttula biguttula

Okra i . Kharif bl Family: Cicadellidae
ra is an important kharif vegeta € Order- Hemiptera

grown all over the country. It is attacked by qistribution: Cosmopolitan

large number of insect pests throughout th?—lost range: Cotton, okra, eggplant, castor

growth period. In this lecture the students Wi”cucurbits hollyhock, potato, sunflower, and
therefore be taught about the host range, damage ’ ’ ’ ’

_ _ anyother Malvaceous plants
symptoms, life cycle and magement strategies

o t Damage:
or these pests. {1 Both nymphs and adults suck cell sap from the
1. Cotton leaf hopper leaves

‘Common name:Cotton leaf hopper
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Management

1 Seed treated with imidacloprid (3g/Kg) gives
protection up to 4%0 days after sowing.

1 Soil application with carbofuran @ 1.0 kg/ha at
the time of sowing.

1 Also inject toxic saliva in to plant tissues

1 Affected leaves turn yellowish and curl.

1 In case of heavy infestation the leaves tark
brick red, become brittle and crumbile.

Identification

yellowish white in colour.

1 Nymphs are whitish pale green, wingless

9 Adults are wedge shaped;32mm long, pale
green in colour with a black dot @osterior
portion of each forewing ot Y
fl]AduIts of winter generation are slightly reddlshﬂ Spraying the crop Wi
in colour.

Life cycle

9 Nymphal period is 21 days

9 Adult longevity is 58 weeks

110-12 overlapping generations in a year

1 Each female lays 180 eggs

1 Mating takegplace 216 days after emergence
1 Oviposition begins 2 days after copulation.
1 Incubation period is-40 days.

like

insecticides
phosphamidon @ 0.04% or dimethoate (0.03%)

or oxy-demeton methyl
imidactoprid (0.0075%).

(0.025%) or

2. Shoot and fruit borers
1 Important species:

o Earias vittella

o E. fabia

o E. insulana
Family: Noctuidae

Salient features

Order: Lepidoptera

on the under surface of leaves

1 There is no true hibernation or diapabséthe
adults have the ability to tide over theverse
climatic conditions.

1 The pest appears with the onset of cloud
weather and their population is adversell

affected after heavy monsoon showers.
Other species
9 Jassids like:

0 Empoasca binotata

o Corizus rubicundatus

o Family: Cicadellidae

o Order: Hemiptera

Times of Aqriculture
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many other countries
Host range: Cotton, okra, sonchal, gulkhaica,
holly hock and other malvaceous plants.

Damage:

i Larvae cause the damage

i Larvae bore into growing shoots, flower,
flower buds and fruits
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or gy_»permethrin 0.01% or deltamethrin

|
LA

¥

1 Fruits become distorted and rendered unfit foP.0028% or fenvalerate @L%.

consumption. Cotton whitefly, Green house white fly and
Identification Red cotton bug

1 Caterpillars are dull green, 20 mm, having tiny

3. Cotton whitefly

1 Common name: Cotton whitefly
g Scientific nameBemisia tabaci
1 Family: Aleyrodidae

stout bristles and a series of longitudibkck
spots on the body.
1 The moths are yellow, about 25mm across th

wings. .

Order: Hemiptera
Life cycle 1 Distribution: Throughout the northern and
1 The moths live for &2 days western regions of thindian sulgontinent.

1 Lay 206400 eggs

1 Eggs hatch in-3 days

1 Caterpillars become full grown in 416 days
1 Six larval stages.

9 Pupal period is 4@ days.

9 During winter the life cycle is prolonged

1 Several overlapping generationsairyear.

1 Host range: Cotton, okra, cabbage, cauliflower,
sason, toria, melon, potato, gggnt, tobacco

Salient features and some weeds

1 The pest breeds throughout the year but duringamage;

winter only pupae are found hiding in  Nymphs and adults suck the cell sap
plant debris

_ 1 Lower the vitality of the plant
9 Lay eggs singly on flower buds, brackets aan They also excrete honey dew on whiclotyo

tender Igaves _ mould grows which interferes with the
9 Pupation takes place either on the plant or OBhotosynthesis of the plants

the ground among figi leaves 1 Affected plants give a sickly black appearance.

Management: 1 B. tabacialso transmits a number of viruses
1 Neglected okra fruits left in the field should belncluding vein clearing disease of okra

collected and destroyed. Identification o |
qClean cultivation and destruction of alternatell The eggs are stalkedubelliptical and light
host in the vicinity. yellow at first and turns brown later on

 Deep ploughing during summer to expose thd Nymphs on emergence look elliptical

pupae 1 They are sluggish creatures, clustered together
Grow tolerant varieties likeParkins Long ©On the underside of the leaves

Green, AE57, PMS8, Karnal Special etc. 1 Their pale bodies make them stand out against
1 Avoid over use of nitrogenous fertilizers. the green background

1 Soil application with carbofuran (1.0 kg/ha) Life cycle

1 Need based application of triazophos @ 0.159§ Incubation period is 3 days in Aprid
September

R, Y .
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9 Nymphs grow through three stages Damage:
{1 Become pupae in-24 days during April to fTBoth nymphs and adults suck the sap from

September fruits and leaves

1 Pupal period is-8 days 1 Devitalize the plants

{ Total life cycle is completed in 1422 days. 1 Feeding deprives the plants of carbohydrates,
Salient features free amino acids and proteins

 The insecbreeds throughout the year. Identification

1 Lay eggs singly on thendersideof the leaves 1 The eggs are spherical, bright yellow

{ Life cycle is prolonged during winter 1 Young nymphs have flabby abdomens.

1 Nymphs grow through three stages Dusky cotton bug and o thers

Management:

9 Clean cultivation 5. Dusky cotton bug

1 Seed treatment with imidacloprid @ 2.5 g/ Kg 1 Common name: Dusky cotton bug
1 Protect nursery by usg nylon nets (200 mesh) 1 Scientific nameOxycarenus laetus
fInsecticides like phosphamidon @ 0.04% offl Family: Lygaeidae

dimethoate @ 0.003% or oxdemetormethyl @ 1 Order: Hemlptera

0.025% or imidacloprid @ 0.025% )

i Parasitoids likeEretmocerus s@and Encarsia
sp. and predatg Chysoperla zastrowsillemi.

4. Red cottonbug
9 Common name: Red cotton bug
1 Scientific nameDysdercus koenigii

1 Family: Pyrrhocoridae 1 Distribution: All over the Indian subcontinent
 Order: Hemiptera 9 Hostrange: Cotton, okra, hollyhock, and other
malvaceous plants.
Damage:

1 Nymphs and adults are damaging

9 Suck the cell sap from leaves and fruits
9 Reduces the vitality of the plants

Life cycle

1 Eggs hach in 80 days

1 Distribution: All over the Indian subcontinent. TNymphal period is3G0 days

THost range: Cotton, okra, holly hock, maize,) / Stages.
sorghum, millets, musk melon, hemp, resel { Total life cycle is completed in 360 days

other malvaceous plants. Salient featu.res _
1 The pest is active throughout the year, but

during winter only adults are found
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1 During spring cigar shaped eggs are laid on thBamage:

leaves of okra or Hibiscus

1 Eggs initially are whitesh but turns light pink
before hatching

Management:

1 Same as cotton jassid.

6. Cotton leaf roller

9 Common name: Cotton leaf roller

1 Scientific nameSylepta derogata

1 Family: Pyralidae

1 Order: Lepidoptera
it

9 Distribution: Orient, Africa, Indian sub
continent

9 Newly emerged caterpillars feed on epidermis
of ventral surface of leaves

T Roll the leaves and feed within eating away
large proportion of the rolled leaves.

1 Initially more than one larvae can be found in
one leaf roll

i Later on caterpillars disperse and attack more
and more leaves.

Identification

1 The eggs are round in shape and yellowish
green in colour

i Caterpillars are shiny green in colour and more
or less transparent.
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Cassava is a long tuberous starchy root, an essdial ingredient in many cuisines. It is
available in two varieties that are sweet and bitter. It is also known asyuca, manioc, mandioca,
casabe, and tapioca. Cassava is a potential source of carbohydrates used to prepare various
foods. Cassava has high meutinal properties; raw cassava, cassava roots and cassava leaves
used for food contain various nutrients and minerals which help us to avoid various health
problems. Cassava flour has potential for multiple applications in the food industry. Cassava is
the most important staple food after maize and contributes to food security. People prepare and
eat cassava in various ways in different parts of the world, with baking and boiling being the
most common methods. Various food products can be prepared by incorporating cassava in
food that are: cassava cake, chips, kheer, pudding, sauce, fries, bread, sweeteners etc. Cassava
Is helpful in various health related problems such as lowering blood pressure, losing weight,
prevents cancer, helps in overcoming headachestreats diarrhoea, good for eye sight, treating
rheumatic disease, healing wound, develops appetite, strengthen immunity, helps to fight with
kwashiorkor and so on. Thus we can say that cassava has many medicinal properties and proven
to be good for human health.
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Introduction Cassava(Manihot esculentaCrantz) is
one of the most important calofpgoducing

Cassavas a long tuberous starchy root crops in the tropics. It is efficient in carbohydrate
that is an essential ingredient in many Latirproduction, adapted to a wideange of

American and Caribbeanuisines. It is eaten environments and tolerant to drought and acid
mashed, added to stews, and used to make breggj|s.

and chips.

History
Cassavé&Manihot esculentarantz) is one

of the most important food crops grown in the Wild  populations of M. esculenta
tropics having a significant source of calories foisubspecies flabellifolia, shown to be the
more than 500 million people worldide. progenitor of domesticated cassava, are centered
in westcentral Brazil, where it was likely first
domesticated no more than 10,000 years BP.

There is a legend that Cassava was
introduced in 188885 C.E. to the South Indian
state of Kerala by the King of Travancore,
Vishakham Thirunal Maharaja, after a great
famine hit the kingdom, as a substitute rfioe.
However, there are documented cases of cassava
cultivation in parts of the state even before the
time of Vishakham Thirunal Maharaj@assava
is called kappa or maricheeni in Malayalam. It is

and Dbitter. Both contain prussic acid . : . .
: : . .,_also referred to as tapioca in Indian English
(hydrocyanic acid) which can cause cyanide sage

. u
poisoning; therefore, cassava can never be eaten
raw. Cooking or pressing the root thoroughly
removes the poison.

There are two varieties of cassavsweet

Cassava has brown, fibrous skin and a
snowy white interior flesh. It is about 2 inches
wide and 8 inches long. Cassais also known
as yuca, manioc, mandioca, casabe, and tapioc
While sometimes mistakenly spelled yucca, the
yucca is a separate, ornamental plant.

The production of cassava for human The cultivation and consumption  of
consumption has been estimated to be 65% £assava was nonetheless continued in both
cassava products, while@s for industrial use, Fortuguese and Spanish America. Mass

mostly as starch (6%) or animal feed (19%) amLaroduction of cassava bread became the first
10% lost as waste. Cuban industry established by the Spanish.
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Production of Cassava

Global production of cassava rootasv

Table 1: Cassava productiori 2018

Nutritional Composition of Cassava

Cassava has high medicinal properties;
278 million tonnes, with Nigeria as the world'sbesides cassava roots used for foocht@io

largest producer, having 21% of the world totavarious nutrients and minerals which help us to
in the year 2018. Other major growers wereavoid various health problems. Nutrients found
Thailand and Democratic Republic of the Congoin cassava per 100 grams:

Table 2: Proximate Composition of Cassava

Country Production per 100 g
(millions of Proximate Raw Cassava | Cassava
Tonnes) Composition | Cassava| Roots Leaves
Nige.ria 59.5 Energy (Kcal) 160 110149 91
Thailand _ 3L.7 Energy (KJ) 667 | 526611 | 209251
Democratic Republic 30.0 :
of the Congo Moisture () | 59.68 | 45.985.3] 64.888.6
Brazil 176 Dry weight (g) | 40.32 | 29.839.3| 19-28.3
Indonesia 16.1 Protein (g) 1.36 0.33.5 1.0-10.0
World 278 Lipid () 0.28 | 0.030.5 | 0.22.9
Source: FAOSTAT of the United Nations Carbohydrate 38.06 | 25.335.7| 7-18.3
Cassava is one of the most drought s ()
tolerant crops and it can be successfully growpDietary Fiber | 1.8 0.1-3.7 | 0.510.0
on marginalsoils, and gives reasonable yields (9)
where many other crops do not grow well| agh @) 0.62 0.41.7 0.7-4.5

Cassava is well adapted within latitudes 30

north and south of the equator, at elevationTable 3: Vitamins present in cassaval00 g

between sea level and 2,000 m (7,000 ft.) abo\
sea level, in equatorial temperatures,thwi

rainfalls from 50 to 5,000 mm (2 to 200 in)
annually, and to poor soils with a pH ranging

from acidic to alkaline. These conditions arg
common in certain parts of Africa and South

America.

Cassava is a highly productive crop wher
considering food calogs produced per unit land

area per day (250,000 -cal/hectare/day, 4
compared with 156,000 for rice, 110,000 for

wheat and 200,000 for maize).
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€Vitamins Raw Cassava| Cassava
Cassaval| Roots Leaves
Thiamin 1 5 487 | 0.030.28| 0.060.31
(mg)
Riboflavin |y 48 | 0.030.06| 0.21:0.74
(mg)
Niacin 0.854 | 0.61.09| 1.32.8
(mg)
] .
Ascorbic
Acid (mg) 20.6 | 14.950 | 60370
< . )
vitamin A i 5.0-35.0 | 830011800
(e 9)
iculture.in
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Table 4. Minerals present incassaval00 g Food products that can be made by

incorporating cassava

Minerals Raw Cassava| Cassava
Cassava | Roots | Leaves Many products can be prepared by

Calcium 16 19176 | 34708 | incorporating cassava those are availabléne
(mg) market such as:

Phosphorus 27 6-152 27-211

(mg) T You can fry its chips in coconut oil and use it
Ca/P 0.6 1.65.48 2.5 as a snack.

Iron (mg) 027 |03140] 0483 | ¢ 5590 is made from cassava, so you can
Zz;assmm ' 0.25 0.35 consume it by making kheer or khichdi.
Magnesium - 003 012 1 At thg sgme t|me,.y01.J can .also use it by
(%) crushing it and making it pudding.

Copper - 20 3.0 { Cassavamade ookies.

(ppm)  Cassava bread soaked in coconut milk

zZinc (ppm) - 14.0 71.0 1 Cassava cake

Sodium - 76.0 51.0 { Cassava in coconut sauce

(ppm) 1 Bread made from cassava flour

Manganese - 3.0 2.0 1 Many types of dishes can also be prepared by
(Ppm) boiling it like a potato.
Usesof cassava T Yuca con mojo, a Cuban dish that combines

cassava with a saucemprising citrus juices,
Cassava flour has potentifdr multiple garlic, onion, cilantro, cumin, and oregano.

applications in the food industry. To developy Many products related to baking are more

cassava varieties for targeted household and popular in American and European countries.
industrial uses, it is necessary to evaluate the

varietal and environmental variations in fresh In addition to eating cassava, people also use
root  yield, cyanide potential and it for:

physicochemical propges.
9 Starchbased sweeteners

Cassava is a rich, affordable sourcefl Hydrogenatedgweeteners
of carbohydrates. It can provide macalories 9§ Ethanol
per acre of the crop than other cereals, whicl Organic acids
makes it a very useful crop in the developind Monosodium glutamate (MSG) and Lysine
world.

Beneficial Properties
People prepare and eat cassava in various

ways in different partsf the world, with baking 1 Cassava is a medicinal plant which has
and boiling being the most common methods. In calories, protein, fat, iron, carbohydrates,
some p|aces’ peop|e ferment cassava before vitamins and other minerals in its roots.

using it.
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9 Its leaves also contain good amouaft { Heal Wounds
calcium, iron, fat, protein. Cassava can help u§ Aids in strengthening muscles.
get physical and mental health benefits due tg Clear up Worms
the presence of these nutrients. 1 Develops Appetite

1 Along with health benefits, cassava canjHelp Fight Kwashiorkor
protect us from skin problems and hairq strengthens Immunity

problems. 1 Boosts Energy and Improves Brain Function
1 Cassava is a natural way to redacel control ¢ Beneficial For Nerve Health
weight.

1 Helps keep skin moist.

1 Cass.ava contains very small amounts o jsefyl in the prevention of skin problems.
calories and fat, as well as a good amount OﬁTo solve hai problems

fiber. Due to which they can contribute
effectively as weight loss foods. ConsumptiorConclusion

of fiber reduces appetite.
The nutritional value of cassava is

Aiding Cassava in Reolving Various Health  important because they are the main part of the

Problems plant consumed in developing countries. The
o _ o roots and leaves, which constitute 50% and 6%

TEffective in Removing Digestive Problems: ot 1he mature cassava plant, respectively, are the

Due to the high amount of insoluble fiber itionally valuable parts of cassava. Cassava

present in cassava. Cassava is helpful irqot s an energglense food. In this regard,
keeping the digestive system healthy.

cassava shows very efficient carbohydrate

THelpful in  Lowering Blood Pressure: proquction per hectare. It produces about 250000
Consumption of cassava floor can be bem@fi  ¢5|ories/hectare/d, which ranks it before maize,
for a patient with high blood pressure. 'trice, sorghum, and wheat. Tag more thar80
contains fiber and potassium which helps ircqyntriesthroughout the tropics grow cassava,
improving blood circulation. and it is a primary component of the diet of more

T Helpful for Pregnant Women: Vitamin Cand  than 800 million people around the world. It is
folate are especially needed in this stage, it ipopular because it is a hardy crop that is resistant
present in cassava. to drought and does not require muchiliegr,

fIn addition, cassava s contains thiamine although it is vulnerable to bacterial and viral
riboflavin and niacin etc. diseases.

1 Good for healthy eyes because it contains good
amount of Vitamin 'A'", References

THelps You Lose Weight T AiCassava production i

THelps in Overcoming Headaches Regions/Production Quantity from pick
9 Prevents Cancer |

_ i St so. UN Food a
T Treats Diarrhoea Organization Corporate Statistical Database
T Cure Fever (FAOSTAT). 2019.Retrieved 19 April 2020.
i Help Treat Rheumatic Diseases
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ROLE OF ENTOMOPATHOGENS IN MODERN
AGRICULTURE SCENARIO

—_
Ayan Das!, Gyaneswari Bindhan?

L2 Departnent of AgriculturalEntomology
Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, West Bengal

Entomopathogens are considered to be one of the important potential candidates as there
are several advantages of using these pathogens in rational pest management. Most of the
pathogens are host specific and less toxic to other beneficial arthropods and higher vertebrates
and moreover these micro insecticides are ecofriendly too

Number ofagriculture pests can be estimatecimprovements of pest managemactivity in a
about 67000 which includes plant pathogenssignificant way forward for improving yields and
weeds, arthropods, molluscs and small humbeaccess to food. Farmers are under immense
of vertebrates and a significant constraint otpressure to reduce the application of chemical
agriculture  production, responsible  for pesticides without sacrificing yields, but at the
significantloss of potential global crop yas. same time the control of pests is becoming
The losses occur due to higher agronomic anincreasgly difficult due to pesticide resistance
other pest management activities not alsand the decreasing activity of the products. In
causing reduction of profit of farmers but alscthis scenario there is urgent need for a reliable
reduce the ecological sustainability andsustainable way out for mitigation of pest
secondary pest outbreak and this suggest thproblem and microbial agents such as
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entomopathogenic  fungi, bacteria,virus, of bacteria. BesidesBacillus popillae Dutky
protozoa, nematodes and rickettsia plays aocauses milky disease in Japanese bémtae.
important role in the insect pest management.

Some entomopathogens are mpssduced in General Symptoms:

vitro (bacteria, fungi, nematodes) of in vivo )] Larvae becomes inactive, stop feeding
(nematode and virus) and can be sold ji)  Head capsule become large compared
commercially. By using the entomafihogens as to body size

biopesticides in pest management is called iii) Larvae become flaccid, body contents
microbial control, which can be a part of turn  browniskblack as  they
integrated pest managemeXow a dayvarious decompose dies and die usually within
companies have developed their microbial week.

formulation that can be applied in the fieldpode of action

effectively against the major as well as minor
pests of the crop. The gene that e for delta endotoxins

can be transfer to produce
genetically modified crop
through genetic

1. Various species
efficacy  towards
the important pests

| engineering. In this era of

2 (C:;oorgg ea)l(t.ernative of organic farming they can

' insecticides be used in rotation or in
3. Safe towards the combination with

. users synthetic insecticides

4. It kills insect pest which can be used for

within 3-4 days. —— ‘ sustainable crop

ot ;a;’- s:.':n'*na,-x v (:"?ﬂ;.v‘: ;ﬁfb ::s man a@ment. At present

Entomopathogenic Bacteria over 40 Bt products available for the control of

The majority of bacterial pathogens ofinsectpests accounting for 1% of the global

insect occur in the family Bacillaceae,NSecticide market.
Pseudomonadaceae, EmerObaCte”aceaﬁntomopathogenic Fungi

Streptococcaceae. Majority of the bacteria are Among ettomopathogenic fungi, most of

wea_k pathogens that infest insects subject %he taxonomic groups contain entomopathogenic
environmental stress, but some of them arﬁenera such asMetarhizium. Beauveria

highly virulent. Verticillium, Entomophthora and Neozygites.

Genus bacillaceae was gave the highegntomopathogenic fungi reproduce sexually in
importance due to its species specific and usetPil and asexually in insect hosts, in its asexual
against several insect order includingform it produces spores known as conidia which
Lepidoptera, Coleopterand Diptera. Bt variety aré wind dispersed. One advantage of using
are target specific and different variety is use@momopathogenic fungi is that insect pest does
for managing different insect. Cry gene (deltd'0t need necessarily to feed on the fungal spores.
endotoxin) is mainly responsible for lethal naturdt May enter into the body through integument.

|
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General Symptom: Entomopathogenic Nem#odes

1) Infected insect stop feeding and becomes Entomopathogenic nematodes are -soill
lethargic. inhabiting, lethal insect parasitoids, live inside
ii) They may appeared as whitish or greenislhe body of the host.

and they appeared hard when pressed.
EPN have been applied most successfully in

Mode of Action habitats that provide protection from
environmental extremes, especially in soil, their
natural fabitat, and in cryptic habitat. They Kkill
the host within 24 to 48 hours of infection.

A Cuticle s &, Formatien of conidis
o e rmen

L Atachment of t
penciratios by

General symptom

AN egerativg Tusgal gromth

e 2 e e e i) EPN juvelile parasitize their hosissect via
the spiracles, mouth, anus or in some other
Fungal attack and its dissemination integumental opening via cuticle and then
reach to heamocoel, then they introduced the
v "g\ {J - symbiotic bacteria which multiplies their
X AR number inside the bacteria and causes

septicaemia, often within 48 haur
i) The insect cadaver becomes red if the insects
are killed by heterorhabditids and brown or
tan if killed by sternematids.
iii) The bacteria break down the insect body,
e | which provides food for the nematodes.
S mm———— iv) After the insect has died, the juvenile

Ir_1 gengral, entomopgthpgemc fungi are nematodes elvelop to adults and reproduced
compatible with most parasitoids and predators further

like Verticillium lecaniiagainst whitefly, aphid, _
thrips BPH scale insect, migabugs and other Mode of Action

(\ SN = y
g ool oy /V —

sucking insects whil®letarrhizium anisopliaés M

used for controlling rhinoceros beetle, groundnut Pz CLELCP®

cut worm., rice BPH, DBM, top shoot borer and N ¥ W\\\

internode borer of sugarcane. The member of =/, ~ ~ s b
Tetranychids which are not able to be controlled | "’ '

by Bt, are managed successfully using EPF suc| & R ki
as Hirsutella sp. EPF have comparative w
advantage of having a multiple site Of aCtioN | s v commns i i st
(Khachatourians, 1991) which further minimizes

the chances of resistance development in insect The most commonly studied genera are

pest. those that are useful in the biological control of
(‘. N
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insect pest are Steinernematidae and General Symptoms
Heterorhabditidae

1) Virus infected larvae have a characteristic
shiny-oily appearance and stop feeding.
They climb to the top of the plant canopy,

Grewal et. al.,, 1997 showed thaiS.
carpocapsaendsS. riobravecan be effective as !

chemlcall nemat|C|de§ in suppression of.root become limp and hang from the upper leaves
knot, sting and ring nematode. Various or stems, hence this symptom is called

formulations ~of EPN have been prepared fcaterpillar wilto or
commercially till now and used against variouqii) NPV infected larvae may initially turn white
soil and foliar insect pest. Novel EPN have shelf  and latter turrto darkish in nature.

life extended up to 12 months. The product (PucNI de of Act

Nemagel) has an extended shelf life and effective 2oc O ACHON

against, termites, white grubs, and many NPV infection of an insect host
lepidopterans. InterestinglyS. thermophilum MigouT i
have been developed for the first time to hav 1 a'k"'_'":_’” = / T
pathogenicity to lepidoptemaeggs (Kaliyaet. ’"r:..;;:z'( — Foreeut. "_/- T, T o

)f —— =1
Dissolution of polyhedra, releasing v \n\

breakdown of peritrophic membrane

al., 2014). \(& we

. . :_":lx::egru.::';:h
Entomopathogenic V|ru§ . ‘_.._.@ —y =
Entomopathogenic viruses as control manttana o A e
H H Mvdguil | | "
agents has gained more attention as they a caiis (0 ] L | L8

species specific. Species in the family

Baculoviridae  represents  DNA viruses Conclusion

establishing pathogenic relationships ~ with At present research in this area is gaining

invertebrates and showing potential in biologicaMCré importance and entomopathogens are
contol agent. NPVs oAmsacta albistrigand considered to be one of the important potential

A. mooreiare used on groundnut for controlling candidates as there are several advantages of

the red hairy caterpillar. HNPV is used for USing these pathogens in rational pest
controlling Helicoverpa armigeraon chickpea Management. Most of the pathogens are host

and groundnut. SINPV againstSpodoptera SPecific and less toxic to other beneficial
litura and GV of Chilo infuscatdus against arthropods and higher vertebrates and moreover

shoot borer on sugarcane. These baculovirusthese micro insecticides are ecofriendly too.
may kil the host within & days under SUrvey work should be undertaken in diéiat

favourable environment and may take 3 weeks i9e0graphical locations to collect and identify
the absence of favourable conditions. virulent pathogens and the use of target specific
entomopathogens has to be popularized.
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POMEGRANATE: A WONDER FRUIT CROP

Maneesh Kumar, Dr. P.N. Rai?, Eshwar Singl¥

IM.Sc. Ag. Horticulture? Professor, Deptt. of HorticulturdW.Sc. Ag. Horticulture (Veg. Sci.)
G.B.P.\&T. Pantnagar

The pomegranate is a common table fruit and very much liked for its refreshing juice,
which has a high medicinal value. The fruits are also recommended for boosting the immunity
of body against Covid-19.

Introduction

and very much liked for its refreshing juice, Of the area under fruits.
which has a high medicinal Yalue. The frwtg A% mportance and Uses
also recommended for boosting the immunity of Pomegranate considered as highly

body against Covid9. The fruit isnative of  , witious fruit. The edible portion in the fruit is

Iran, where it was first culated in about 68%. It containsmoisture 78%, protein 1.6%,
ZOOOB'C_:' Thg hardy nature, I_OW ma'n_tenanc%arbohydrate 14.5%, calcium 100mg/100gm,
cost, high vyield, better keeping quality andphosphorus 70mg/100gm, iron 0.3mg/100gm,
survival without irrigation make pomegranate, i B 0.10mg/100gm and vit.C 16mg/100gm

cultivation a paying proposition. India ranks first-l-he fruits mainly used for dessert purposes. The
with respect to pomegranate area and producﬂqpesh fruit is of exquisite quality while it
‘intheworld. In India pomegranate is cultivated
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proceedsproduct like bottled juice, syrup and 7. Bassein Seedless
jelly are highly appreciated. The juice considere®. Bassein Seedless
as useful for patient suffering from leprosy. Propagation

Climate Pomegranate is commercially propagated
Pomegranate is a subtropical fruit. It canby Hard Wood Cutting. Mature wood is used
adopt itself to a wide range of climatic conditionsfor making the cuttings and these are 8 to 10 cm
and can grow umt1800 m above sea level. Thelong. The cuttings are planted in nursery field in
fruit tree grows best in serarid climate where such a way that nahore than onghird of the
cool winter and hot and dry summer prevail. Theutting is exposed. The best time of making of
tree requires hot and dry climate during thecutting is DeeJan when the plants shed leaves.
period of fruit development and ripening. TheFor getting high percentage of rooting dip
optimum temperature for fruit develoemt is 38 cuttings in 100 ppm IBA for 24 hours before
9C. The tree cannot produce sweet fruits unlegslanting in nursery bed.
the temperature is high for a suffering long
period. Under humid conditions, the sweetnes
of fruit is adversely affected. Therefore, it iSqThe plants are planted at the distance of 6x6 m
considered that pomegranate is a hardy fruit andapart in square system and it will be
can thriwe well under drought conditions, though  accommodate 275 plants/ha.

yield is low. In areas of low temperature, the tré& The cultivar Ganesh can be planted at the
behaves as deciduous and shed its leaves duringjisiance of 3x3 m and Kandhari at 4x4 m apart.

winter months. fThe best time of planting pomegranate in
Soil Northern Indiais dormant period i.e. January

It can be grown on diverse types of soil. to midFebruary and in south India during
The pomegranate is not very particular about its MONsoon season.
soil requirement. The deep loamy or alluvialgjowering and fruiting
soils are idea for its cultivation. It can tolerate
soils which are slightly alkaline. It can thrive In Western India, three flowering season
well on comparatively poor soils where otherl-€. Ambe bahar (Januafebruary), Mrig bahar
fruits fail to grow. It is rated as saiardy fruit (Juneduly), Hasth bahar (October) have been

glanting Operation

plant. reported. Anbe bahar is most commonly
o favoured by the grower because of high vyield
Varieties consequent to profuse flowering. Hasth bahar

1. Ganesh (GBG No.1 Ganesh is a seedlinghainly preferred in aridegions. In Punjab, only
selection of Alandi by Dr. G.S.Cheema at Punegne flowering season is observed from April to

2. Alandi & Kandhari. Hard seeded var June. In Bihar, twice flowering occurs, @n

3. Jalore Seedless: soft seeded var. of Rajasthaiyring febmarch and again during Julugust.

4. thlka: It is important var. of Guijrat. Under Delhi condition Dholka, Kandhari,
5. Mridula or Arkta: Muskat, Patiala flowered only once in a year
6. Muskat
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while Ganesh and Japanese Dwarf flowere@) Single-stemmed tree:The single stem up to
twice. 30 cm is left by removing all the side shoots at
the time planting. The maistem is headed back
at a height of about 1 m result in the formation of
The plants may be individually watered branches. 4 or 5 well distributed branches on alll
daily or a week afteplanting. In Northern India Sides above 6@0 cm from the ground level are
where planting is done during the spring, regula@llowed to grow. In the'Syear of planting one
watering may be given everyID days till the Ccan maintain desired shape of thenegranate.
start of monsoon.

Irrigation

Intercropping

Intercropping in pomegranate orchard is
highly desirable because it takes about years
to come to commercial bearing. Cabbage,
cauliflower, tomato, cucurbits, papaya can b
grown as intercrop with main crop.

Manuring and Fertilization

In Northern India, farmyard manure is
applied during December. Nitrogen should beg

one year old tree should be manured with abo(* =
5-6 kg FYM and 625g N, 2509205, & 2509
K20 per plant for 4year tree.

Training and Pruning

Training

) ) Single stemmed training
Pomegranate may be trained as multi

stemmed tree or single stemmed tree. Single stemmed tree has tendency to produce

. . less number of shoots.
(1) Multi -stemmed tree: In this method 3

stems are left at hill and remaining shoots arejarvesting and Yield
removed, this will give a bush from look to the

resultant tree. In Maharashtra, tirewers prefer _ Pomegranate Is a nmhmgcterlc fruit. Its
multi-stem training by retaining all stems. ButfruItS become ready for harvesting #¥snonths

yield has not been found to be affected by';lfter the appearance of blossoms. Mature fruits
number of stems per plant. become slightly yellowish and further pink to
red. On tapping, the fruits give metallic sound
and when pressed theyi ve a O0Cr un.
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The average yield of well managed plantaticReference

may be as much as 2250 fruits/tree. q
Plant Protection

Bacterial blight, Anthracnose is the major
disease in pomegranate. Anthracnose cause m«
losses during storage of the fruit. Arigutterfly 9
Is common insect of pomegranate tree whic
cause severe damage before harvesting. An
Butterfly can be controlled by ptearvest fruit
bagging with polyethylene bag during march
April when fruit attained 3tcm dia. of the size.

Fruit cracking $ a serious problem of
pomegranate. The malady is thought to be due
boron deficiency in young fruits while in
developed fruits it may be caused due t
variations in soil moisture content and
atmospheric humidity. It can be controlled by
Spray of borax ®%.
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EXECUTIVE SUMMARY OF MARIJUANA (CANNABIS
SPP.) AND ITS MEDICINAL EMPLOYMENTS

-
Ashish Sheerd, Nashra Aftab?

IDivision of Plant Breeding and Geneti@KUAST, Jammu
2Division of genetics and plant breeding, CS@Eentralinstitute of Medicinal and Aromatic Plant, Lucknow

As c¢clinical trials prove successful and t|
as a modern medicine spreads, patients can look forward to a steady flow of new Cannabis
medicines providing effective relief from a growing number of indications.

Introduction Cannabis species

Cannabidgs the botanical name of a genus All taxonomists recognize the species
of flowering plants in the Cannabaceae familyCannabis sativa Small and Cronquist
There are over 150 species and 11 genemubdividedC. sativainto two subspecies, each
included in the familyThree species may be with two varieties based largely on cannabinoid
recognized:Cannabis sativaCannabis indica content and traditional uga. Schultes et
andCannabis ruderalis al.divided Cannabisinto three separate species:
C. sativa C. indica andC. ruderalis Several
other researchers do not prese@eruderalis
but recognize botk. sativaandC. indica

Common name: Marijuana, Hashish, Hemp,
Ganja, Bhang, Charas.
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Cannabis sativa

Cannabis sativaprobably originated in In India: Disturbed lands such as active and
Asia, relatively close to equator. It is nowdisused farm fields, roadsides, railways, trails,
cultivated in most part of globe. When growntrash piles, and exposed riverbanks are ideal
outdoor, somé&annabis sativglants can attain habitats for wild and fer&fannabidecause they
a height of 20 feetCannabis sativaplants provide open niches exposed to adequate
cultivated to produce marijuana, generallysunlight. It grows in baen lands such as disused
higher in THC than indica plantsCannabis farm fields, roadsides, railways, and exposed
sativaplants need more light and take more timeiverbanks.
to mature than indica plants. They are better

suited to grow outdoor. Medicinal uses _ R .
Al zhei mer 6s, Par ki ns

Cannabis indica epilepsy, nausea, pain, reduce inflammation,
Cannabis indicais originated in Asia improve appetites etc.

further from equator tha. sativa It is now .

cultivated in most part of the globe. For centurieé,r raditional _us_es

in Asia. especially areas that surrounded the Cannabis is among the veryoldest of

Himalayas, C. indica has been cultivated byeconomlc plants providing humans with fiber for

human to produce hashish. When allow to grov\?pinning, weaving cloth, and making paper; seed

freely, an indica plant seldom exceeds 7 feet/ B)r human foods and animal feeds; and aromatic

meters in height. Gaabis indica plants take less resin containing compounds of recreational and

: : medicinal value.
time to mature and need less than sativa plants.

1. Seeds Hemp oil, Protein, Amino acid,

Cannabisruderaliswas first described by Unsaturated fat. (omega 3_ fatlty acid),
Russian botanist D. E. Janishchewsky in 1924, carbohydrate, Mmerals and \(|tam|ns etc..
Cannabisruderalisis smaller than other species 2. Leaves.: LaSSI. .or Thandie,  pakaudi,
of cannabis.Cannabis ruderalisrarely grows recreatlongl, religious use et_c. ,
over than 2 feet in height. Plant have thin inghtIy3' Stem: Making paper, Industrial fibers, bags,
fibrous stems with little branching. Foliage is  ClOthS: Shows, rope etc.
typically open with large leave. CannabisCannabinoids

genetici st today refers to this feature
flowering pl aHQis s resih t |etpydocgnnalinol (FHC): THC is the

compare to other Cannabis species. However, fipain psychoactive compound in cannabis plants.

Cannabis ruderalis

as

Is often high in cannabidol (CBD). It S_ re S pons _i ble for fih
associated with cannabis use. Levels of THC
Distribution have been increasing as grower try to create

It is originated in Central to south Asia hybrids with a greater concenticn of the
and it has been spread all around the worldtompound.
India, America, china, Afghanistan, Africa,
Canada etc.

Cannabidol (CBD): CBD is non psychoactive.
It does not cause Ahi
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produce many physical benefits such as reducingcludeeasing congestion and warding off virus
pain and nausea, preventing siezures and easiagd bateria.
migraine.

Terpinolene: Cannabis with this compound may
Cannabinol (CBN): Cannabinol is use to easesmell like apples, cumin, and conifers. It may
symptoms and side effects of neurologicahave sedative, antibacterial and antifungal
conditions, including epilepsy, seizures etc. properties.

Tetrahydrocannabinol acid (THCA): Limonene: bright, zippy citrus notes come from
Tetrahydro cannabinol acid is similar tothis terpene. It said to improve mood and reduce
THC, but it does not cause any psychoactivstres.

effects. Its potential benefits include reducing|_I lene: Thi is deenl h q
inflammation from arthritis and auto immune ' UMU/€ne: This terpene is deeply earthy an

desiese.it may also reduce symptom o}NiEdy’ ll'keT hops or cIove§.fICannaatp|s strains
neurol ogical condi ti o A YRR @aé/Feg(ulceHnsaénrr]n%lgn. di s

Cannabigerol (CBG): Cannabigerol is thought E.lljcalhy.ptol: \lNlth lnqtes ?fel:]c_:alyptc()jl _a m_j tea t.ree
to help reduce anxiety and symptoms of s, this molecule is refreshing and invigorating.

obsessiveeompulsive disorder, postaunatic It may also reducand fight bacteria.

stress disorder and depression. Biosynthesis of CannabinoidsCannabisplants
Terpenes produce a unique family of.ter.peimtnenollc
compounds called cannabinoids and 545

Terpene are another naturally occurring

compound in the Cannabis plants. The terpen%ompounOIS have been identified so far in

presents directly aff gacpqab.lst.%meongp IW@CIr?t tg.esre_ e ?‘Oﬁ .
cannabinoids. The two cannabidsiabundantly

Bisabolol: With notes of Camomile and tea treefound are nospsychoactive cannabidol (CBD)
oil, the terpene bisabolo is thcigto reduce a n d p s y ¢ h Stetrahydrocaenabinap
inflammation and irritation. (THC). Non drug plants produce relatively low
THC level and high CBD, while drug plants
roduce high THC level and low CBD.The
losynthesis of cannabinoiccompounds is
unique t&annabis and cultivars with specific

Linalool: Linalool is said to help improve chemical profiles are being developed for

relaxation and boost mood with its floral notes. diverse industrial and pharmaceutical uses. It is
not surprising that cannabinoids are produced

Myrcene: The most common terpene, this giong with terpenoid compounds. Terpenes
earthy, herbal molecule may help reduce anXiet¥omprise a large group of compounds

and insomnia so you can sleep better. synthesized from C10 isoprenesubunits.
Ocimene: This terpene produces notes of basitMonoterpenes (C10) and sesquiterpenes (C15)

mango and Parsley. Its primary effect may?‘re the_ classes _most commpnly found _|n
Cannabis Terpenoids are the primary aromatic

Caryophyllene: The peppery, spicy molecule
may reduce anxiety ease symptoms OE
depression and improve ulcers.
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constituents ofCannabisresin, although they subjective effects between different clones and
constitute only a smalpercentage of organic are developing varieties with enhanced medical
solvent extracts. Cannabinoids areefficacy based on feedback from medical
terpenophenolic compounds chemically relatedCannabisusers.

to the terpenoid compounds as the ring structur@enetic modification haalso reache@annabis

is derived from a geranyl pyrophosphate Cl@Researchers in Scotland have successfully
terpenoid subunit. Cannabinoids make up a largeeansferred genes for gray mild resistance to an
portion of he resin and can make up as much amdustrial hemp variety. BecauB®trytisis one
30% by weight of dried flowering tops. of the leading pests dfannabis causing crop
Cannabinoids are not significantly present irloss and contaminating medical supplies, the
extracts prepared by steam distillation transfer of resistance into medical varieties
would be of great value. In addition, other
agronomically valuable traits may also be
transferred taCannabis such as additional pest
resistance, increased yields of medically
valuable compounds, tolerance avgonmental
extremes, and sexual sterility. However, so far,
the acceptance of genetically modified (GM)
_ ) . organisms has been timid. The European Union,
CBD. Very high THC with negligible CBD for example, has installed strict regulations to

profiles of modern sinseilla varieties result prevent the accidental release of GM crop plants,

from marijuana growers sampling single IOIantSand poduction of GMCannabign the European

ar:jd _(;nallqng. s ehgdh Telei:tlor;s frorr]n V'g_o_rou%nion may be impracticalCannabispresents a
ndividuals with high levels of psycho activity. particularly high risk for transmitting genetically

Unique individuals may also be Veg'emive'ymodified genes to industrial hemp crops and
propagate.d,h thlerebly ffflxmg the higC weedyCannabishecause it is wingbollinated. If
genotype infte clonal ofispring. sterile female GM clones could be developed and
The future of medical Cannabis used for production, then gene transfer would be
Cannabis breeders are continually blocked. Genes coding for cannabinoid

searching for new sources of exotic germplasrRiosynthesis might also be transferred from
and will develop new varieties that will prove Cannabisto less politically sensitive orgesms.
particularly effective as medicines. Purglica GW Pharmaceuticals Ltd. in the United
varieties are still highly fized breeding stock, Kingdom is engaged in the development of
and new indica introductions from Central AsiaPrescription medicines derived fro@annabis
are occasionally received. Sativa varieties fron@nd, as part of its research program to develop
Mexico, South Africa, and Korea are gainingnovel cannabinoid medicines, supports an
favor with breeders because they mature ear§ngoing breeding project to developigh-

but do not suffer from the drawbacks of manyyielding Cannabis cultivars of known
indicas Recently, Cannabis breeders have cannabinoid profile. The aims of this research
become more interested in variations indre to create varieties that produce only one of

Medical Cannabis research

Cannabisavailable to the medical user
comes in two commonly availabl types.
Marijuana (domestically produced or imported
Cannabisflowers) is nearly always grown from
high-THC varieties (up to 30% dry weight in
trimmed female flowers) and contains very little
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the four major cannabinoid compounds (e.g.commonly used in Western societies for medical
THC, CBD, CBC, CBG, or their propyl Cannabis
homologs) as well as selected varigtieith Largely as a response to increased law
consistently uniform mixed cannabinoid andenforcement and the limited commercial
terpenoid profiles. These uniform profiles allowavailability of highquality medical grade
for the formulation of nonsmok medicinal Cannabis patients growing their own plants and
products, which can meet the strict qualityselfmedicating is a trend rapidly spreading
standards of international regulatory authoritiesacross North America, Europe, aatbund the
A sublingual spray gpication of plantderived globe. The political climate surrounding medical
THC and CBD began clinical trials for relief of Cannabidegislation has become more informed,
multiple sclerosisassociated symptomology in compassionate, and lenient. Cannabis
1999. These clinical trials have gone on tcultivation for personal medical use will
include patients with neuropathic pain andeventually be legalized or tolerated in many
cancer pain. jurisdictions, if not bythe public openly favoring
_ legalization, then by increasing governmental

Conclusion awareness of the inefficiency inherent in

Cannabishas had a longssociation With - 5emnted prohibition of a popular and effective

hu.mans,.and angcdotgl evidence for its medic@agicine. Pharmaceutical research companies
efficacy is plentiful. Since the 1970s, modern

_ “~'are developing new natural cannabinoid
North American and European dr@annabis  tormylaions and delivery systems that will meet

varieties have resulted largely from crosses mad&'overnment regulatory requirements. As clinical
by clandestine breeders between South Asiafiais prove successful and the understanding of
sativa narijuana varieties that spread earlycgnnabiés ef fi cac y and s
throughout South and Southeast Asia, AffiCamegicine spreads, patients can look forward to a
and the New World and Central Asian '”d'casteady flow of new Cannabs medicines

hashish varieties. These hybrid varieties are NOWroviding effective relief from a growing

number of indications.
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INDIA'S

NATIONAL
EDUCATION

POLICY
2020

NEW EDUCATION POLICY OF INDIA 2020:
A NEW VI SI ON F BORICATNODN 5¥YS0EM

Pratiksha, Research Scholabeptt. of Agricultural CommunicationGBPUAT, Pantnagar
Saurabh Tomar, Deptt.of Vegetable Science, CSAUAT, Kanpur
Sauhard Dubey, Research Scholabeptt.of Agronomy, SVPUA & T, Meerut

The New Education Policy 2020 replaces the previous education policy 1986. The policy
is a comprehensive framework for elementary education to higher education as well as
vocational training in both rural and urban India.

Introduction d by Union Cabinet of Indi 20th
Education is the process of bringingjpprovzozoy n(ljon h a m: _0 ndia on 5
desirable changes in the behaviour also we canmy’ and fthe charmen were Dr.

say that it is overall development of personality.K”Shn"’lSWamy kasturirangan.  The  New

Education policy consists of the principles Education Policy 2020 replaces the previous

and government policiesin the educational educatlzn PO“Cyf 1986.TEe pr“CyI IS ta
sphere as well as the collection of laws and ruleCMPrENensIve - tramewor or elementary

: . education to higher education as well as
that govern the operation eflucationsystems. _ L _
, . i . vocational training irboth rural and urban India.
The National education policys basically an

. . Himachal Pradesh has become the fg&ite to
inclusive framework to moderate the

enhancement of the academic curriculum of thgnplement New Education Policy 2020.
country. The new education policy 2020 was

| Times of Aqriculture February, 2021/ Issuel0/Page| 94

A Resonancein Agriculture timesofagriculture.in



https://en.wikipedia.org/wiki/Public_policy
https://en.wikipedia.org/wiki/Education

( o, W .
% (08} ) Times of Agriculture

. - A Resonancein Agriculture
B ’

Objective of New education Policy 2020

It is to be induced at school level from
pre-school to class senior secondary and its ai
to empower egh student in one vocational skill.
Continuing to higher education, it aims to
increase the Gross Enrolment Ratio (GER) in th
higher education including vocational educatior
from 26.3 per cent (2018) to 50 per cent by 203
and cent per cent Gross Enrolmheation in
school education by 2030.

Changes in pedagogical structure of New
Education Policy 2020

The New Education Policy 2020 structure
of pedagogical change to (5+3+3+4) i.e. childre!
will spend 5 yearsn the Foundational stage, 3

a) Teaching up to class fifth in the mother

tongue/regional language: The mother
tongue or local or regional language will be
the medium of instruction in all schools up to
Class 5 (preferably till Class 8 and beyond),
according to the NEP. Besides, Sanskrit will
be offered at all levels and foreign languages
from the secndary school level.

Schooling from 3 years:According to the
New Education Policy, from the age of 3,
children will be part okarly Childhood Care
and Education (ECCE). This will be
delivered through standalone Anganwadis,
Anganwadis cdocated with primary
schools, preorimary  schools/sections
covering at least age 5 to 6 yearslacated

_ with existing
years in the Preaions Scadenic e Padngogics. 8 primary  schools
Preparato_ry stage NS and stanehlone
3.years in the (Agesz‘ls—‘IS) I (Classgtou) § preschools and
Middle sta_lge, and (Ages14-18) _% all  of which
4 years in the 3 = | would recruit
Secondary  stage el s workers/teachers
from th.e previous = |'® | specially trained
faducatlon policy (Ages 6-16) l § in the curriculum
l.e. 10+2. The B |<S | and pedagogy of

new system will
have 12 years of
schoolingwith 3

2 yea
(Class1&2)
{Ages 6-B)

jouogopunoy

ECCE.
c) Promoting

years in 3 years libraries: A
{Anganwadi :
Anganwadi  or PresCionl Y i) National - Book
{Ages 3-6) Promotion Policy
preschool. The —= i b
new education Source: National Education Policy 2020 SummarisedRaj Ras- Rajasthan wi €
formulated, and

policy expends age gup 6 to 14 years of
mandatory schooling to-B8 years of schooling.

Highlights of new education policy 2020

Some of the biggest reforms the New Educatiod)

Policy are mentioned here like.

timesofagriculture.in

extensive initiatives will be undertaken to
ensure the availability, accessibility, quality,
and readershipf books across geographies,
languages, levels, and genres.

Creating Bal Bhavans: Every state or

district will be encouraged to establish 'Bal
Bhavans' as a special daytime boarding
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9)

h)

school, to participate in arelated, career country.lt is to be induced at school level from
related, and playelated atvities. Free pre-school toclass senior secondary and its aim
school infrastructure can be used by Samajiko empower each student in one vocational skills
Chetna Kendras. and increase the Gross Enrolment Ratio (GER)
Academic Bank of Credit: This to be in the school education as well as in higher
established for digitally storing academiceducation.The New Education Policy 2020
credits earned from different HEIs so thatstructure  of  pedagogical change to
these can be transferred and counted toward5+3+3+#)from the previous education policy
final degreeearned. The academic crediti.e. 10+2.Major highlights of the New Education
stored in a digital locker will be like a bank Policy includedteaching up to class fifth in the
credit through which a student will be able tomother tongue/regional language, Schooling
resume education after a break as specifielom 3 years, Promoting libraries and vice versa.
by the higher education commission later. | t i s concl ud®dmake hha t
Changes in report card: The progress card education system holistic, flexible,
of all students for schodlased assessment multidisciplinary, aligned with the needs of the
will be redesigned. It will be a holistic, 360 21st century.

degree, multidimensional report card that

will reflect in great detail the progress andReferences

uniqueness of each learner in the cognitiveanonymous (2021a). Retrievedfrom:https:/
affective, and psychomotor domains. €Th www.businessstandartducation/nionaleducation
progress card will include sedfssessment, _policyhiightsof-schooteducatiorreforms

peer assessment, and teacher assessment. 1200731003731 .htmlon 5/02/21.

New Education Policy ends scienee Anonymous (2021b). Retrieved fromhttps://

commercearts  streams: NEP  has ewikipedia.orgNationalEducationPolicy2020
eliminated the rigid separation of streamsg/01/2021.

Students will now be able to choose subjectdnonymous  (2021c) Retrieved  from:

like history aml physics at the same time in https//www.jagranjosh.com/articles/natioral
class 11 and 12. educationpolicy-2026.groundbreakingeform-
National Educational ~ Technology  of-10-plus-2-systerof-schooteducatiorto-5-
Forum: An autonomous body, the National p|us-3-plus-3-plus-4-explained1596096644L
Educational Technology Forum (NETF), will on 06/01/2021
be created to provide a platform for the freeanonymous(2021d).Retrievedfrom:https://ww
exchange of ideas on the use of technology t@.google.com/searchedumpolicystructure&
enhance learning, assessment, planningsafe=aQBA&biw=1366&bih=625#mgrc=fHW
administration. MRvJtJScmeM on 5/01/2021.

Anonymous (2021e) New Education Policy

Conclusion 2020 Retrieved from:https://www.education.

The National education policys basically an
inclusive  framework to moderate th

gov.ines/uploadfiles/mhrdfilesNEPFinal. ptf
o 06/01/2021.

enhancement of the academic curriculum of the
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HERBICI DE RESISTANCE IN WEEDS

]
Sauhard Dubey, Research Scholabeptt.of Agronomy, SVPUA & T, Meerut
Pratiksha, Research Scholabgeptt. of Agricultural CommunicationGBPUAT, Pantnagar
Saurabh Tomar, Deptt.of Vegetable Science, CSAUAT, Kanpur

Resistance is a change in the sensitivity of a population to a particular compound,
resulting in the failure of a correct application of the compound to control the growth of
population.

Introduction naturally or can be chemicgllinduced too

sometimes.
When arherbicideis appliedmost of the

susceptibleweeds die, but the fewresistant Herbicide Resistance
weedssurvive, mature and produce seed. If the
same herbicide continues to be applied and
the resistant weedseproduce, eventually the
majority of the weeds will be resistant to

Resistance is defined as a change in the
sensitivity of a population to a particular
compound, resulting in the failure of a correct

. . ... application of the compound to control the
the herbicide. Thisis termed as herbicide PP : P . . :
. . o _ growth of population. Herbicide Ristance is
resistance in scientific terms. After this, the . : . .
: . . the inherited ability of a plant to survive and
weeds will not be killed by that particular

d followi t d f
herbicide for which the resistance has bee'r‘epr(.) .uce 0Tlowing - exposure 10 a dose o
devel d. Herbicid it ith h'erb|C|de that would normally be lethal to the
eveloped. Rerbicide resistance can oceur itiig type. While herbicide tolerance is the
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inherent ability of a species to survive ancresistance is more common than multiple
reproduce even &t normal rate of herbicide resistance, lt multiple resistance is potentially
treatment. The first case of herbicide resistancof greater concern because it reduces the number
was in the United States in the the 1950s. liof herbicides that can be used to control the weed
India, Phalaris minor developed resistance to in question.

Isoproturon during 19993 in NW wheat belt Mechani ¢ Herbicide Resi _ q
mainly in Punjab and Haryana and westerr, echanism of Herbicide Resistance in weeds

regions of UP. The mechanism for resistance can be
either target site basedr anetabolic based.

Types of Resistance
P Explained below

1. Multiple resistance _
1. Altered target site

Multiple resistance is the phenomenon in Anv herbicide h fic s
which a weed is resistant to two or more ‘ ny er :' e. as a STC' Ic site (tgrglet
herbicides having different mechanisms 01S|teo action) where it acts to disrupt a particular

action. Resistance plants possess two or moI|o_lan process or function (mode of action). If this

distinct resistance mechanismi. was first farget s;Fe(;stsotr;ew:at ?Itert.ed, thedherblcﬂe To
developed inLolium rigidum against PSI Onger binds fo the site ot action and 1S uhable 1o

inhibitors, ALS inhibitors, ACCase inhibitors, &X' 1S phytho toxic f‘:ecg_ Lh's 's the most
Mitotic inhibitors, glyphosate etc. It can happencommon mechanism ot her 'C! € reS|stanc.e. ) ©
majority of examples are resistance to triazine

if a herbicide is used until a weed populatior:

displays resistance and then another herbicide h\erbmdes such as atrazine and simazine are due

used epeatedly and the same weed populatio:[.0 a changeni target site.

also becomes resistant to the second herbicid2 Enhanced metabolism

and so on. The multiple resistance can also occur

through the transfer of pollen (crepsllination) Metabolism within the plant is one such

between sexually compatible individuals that ardechanism that a plant uses to detoxify a foreign

carrying differentesistant genes. compound such as an herbicide. A weed with the
ability to quickly degrade an herbicide can

2. Cross resistance potentially inactivate it before iam reach its site

of action within the plant. For example,

C