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The Story of Water is Very Interesting

This world is due to water. The
waler ix exsential component of all
living and nonliving systems.
Without water all pebbles are
stone. Walking through the ice age
the earth entered the human age.
The story of stone becoming earth
began with warer. Withont wiaker,
the earth will no longer be an earth
and will ger converted into a
Sireball wrapping sfones similar fo
its initial period When Earth's
living world, ifs greenery, iz
vibrancy will be destrayed how can
our earth be saved, it can be eaxily
imagined Ifwater will not be there,
then all the deiails and legends of
all the ages along with human age
will be desiroyed once for ever. So
Sfar, there has been no evidence of
getting water in Hgwid form on the
aither planets. It is the mother
Earth, alone, so the significance of
waler i of paramoans imporiance
to the present form of the Earth.

Water from the ice age to
human age, has seen many
changes on the earth. The most
prominent of which are the
encroachment of nolural souarces
of water, pollution of almost all the
peological and surface water
sources and gplobal warming
arising from the climate change.
Human being subjected io the
characteristics of his physical and
mental abilities and his
domineering tendencies, has made
arbitrary interference in many
natural sysiems of the carth.
Human-caused changes in the
natural water system are vivid
examples of walker neismanagemieni

and growing water crisiz. Every
year there is a flood, somewhere a
storm, somewhere a drought,
somewhere thereé are epidemics
constantly warning ws that the
humanized system of waler & nol
right. National and global systems
have made a big mistake by
destroving the natural waler
distribution system. If thiz is mot
rectified, then this humar age will
become a story of complere
destruction, foolishly like a
woodcuiter cutfing the branch
along with him sitfing on it. The
water crisis can damage the earth's
ecosyslenis and Mowmes along witlh
the enfire creaiive system aof the
earth along with the man whe Is
siffing o it

The story af water on the egrih
iz very imteresting. It is believed
that the Earth was once a fireball in
the form of the body of the Sun. Itis
here that warer was formed by
combining o pases with modern
wnames like hkydrogen and oxygen
In solid form i becomes ice, in
liguid form water and vapor in gax
slate, Afier this waier or waler was
created In s Hguid form, the earth
was able to bear the current green
living organisms , the Biosphere
and the haman beings which
called it Egrth and is considered ax
mother in ancient culiures because
it iz the mother of all known
unkmown creafures. Adi Is the
maother, Orgamic maferinls were
created from water and after [ong
biological processes the first
organism was produced. Thix
creature created o whole series of

creafures and on fop of that man
was established, which broke the
faves of the earth and started trying
fo implement iy own wishes in the
oW Wy

The body structures of most
organisms kave a plurality af
water, slightly higher in agquatic
organixms and stightly lower in
deseri organisms. In human body
also, more than two-thirds of the
structures are waterlogped. Ifthere
is no water in our Mological cells,
then the biological reactions thar
aperate the body in fancion would
noit have been conducied. The flow
of energy in most common

such ar axidation reduction, with

protons from hydrogen and

electrons from oxygen amd the
direction of energy flow for the
reactions.

Due to this importance of
waler, nature created the Dving
world on earth and a very subile
conirol and regular flow af waler
resoaree system was crealed ko
aperate this biolegical world. nthe
last seven elght decades, people,
industries and povernmenis stowly
and willingly or unwittingly began
fo disinfegrate this nafural waler
system due to their vested ecomomsic
imferesis dominated by
piobalization and industrialization
philosophy. In the changing
seenario of the plobal economy,
indusirialization and marker-
domingled economic expansionary
policles have caused so mpeh
damage fo the Earth's aguatic
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system in the last seven fo eiphi
decades. The vast water areas have
Become toxic and water scarcity is
observed when water v aceded
£0e ere in the summers. In
addivion, with the changing of
water-tapped landmasses from
natural geological levels of
peological waler sowrces, some
matural water poliutamty such ax
arsenic and flworide are also
becoming o major chellenge of
water management. Now is the
Firre £ work seriously and homesily
fo treaf and dicgnose the growing
Higlisr crisis,

In many paris of the coundry

strugpling with wafer scarcity, for
many months of the rainy days
wihen the water requirement is very
fow, the water flows in abundance
everywhere. It presenis fierce
pictures of floods, storms and
destruciion. The devasiaring
nature of the food gone submerpes
hames, people, arnimals, crops and
freex. Tnnomerable organisms,
including microorganivms, perish
in ablivion without being seen by
anyone. The anforinnate people
who came to the drowned area
waould have become so much more
infuriated that we coald not believe
that this area is in our conntry and
all these are our own people. These
pictares of disaster are getting
thicker year after year and the
entire flood management system
keeps on feeding every year in its
ot ware Even affer seven decades
of independent India the people,
communitdes and the governance
spxfem is wnable fo find any
permanent solution to the floods
and droughts, the main reason is
reflecied in the lack of

accoantability and Iransparency
afong with scientific approach and
scientific methodology in the
system and lack of concerns and
co-gperation in the people and
CORHER T,

Better late than never.
Gradually, rhe seriousness of
proper managesier of waler af
national and local levels has
siarted ro be incloded in many
major developmenial policies and
programs of the Governments and
in the mind of people. The creation
amd vperativn of separote water
resource ministries af national
level and in many states in India
also wnderlines the curremt
government's serionsness in this
subject, Technigues, rales and lows
are available in the country. The
proper, konest and effective use of
which can completely prevent the
discharge of hozardous chemrical
wastes of indusirial, wrban and
agricultural flelds from going into
mafural water sources, Rl for i,
sirong will, stromg povernment
resolve and regular long-term
accountable and transparent
impact assessment system has fo be
developed, which have not been
possible in our country even after
seven decades of artaining
independence,

The nuinral sysiem of water
distribution amnd flow that was
created and developed over the
ages, was allowed o be rapidly
destroved in the last seven cight
decades due to rhe anwise
philosaphy of connivance of
economisis and engineers and
corrapi inferests of the executive
system. All this global economic
models eventually twrned hostile to
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the environment, nature and the
earth, amd the exercive to shift it
fowards sustaingble developmem
poals i still practically at the very
preliminary and formal level of
ant, while the severity of the threa
is increasing day by day. This
philosophy of sustainable
develppmend way fo be faken on g
war footing. It is to be seen that the
newly created Ministry of Water
Resources alvo keepy on taking
steps in the formal exercise fo fix
the water probfem from the old
faifed methods and sysiems or fo
bring abonr a revolufionary
change. It hay fo be seen whether
scientific approach, scientific
procedures and resall oriented
arrangements can be emtered in
government schentes. [f remains to
be seen wheiler a fransparenid,
authentic, effective and timely
resalf can be obained through this
rewly empowered and responsible
framework for regular assessment
af policies, arrangements and
results of water management. If is
i be seen phay the lond voices of
nafure, environmentalisis and
warter activisty are able to involve
people and comeiuiities for iaking
small initfatives of beffer waler
management and the commumity
efforts can be revised as ¥ vwas in
practices in traditional village age
ECORamy.

Everyone will be waiting for it
o comtrol and end the water crisis
i forare

Rew !

{(Rana Pratap Singh)
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Flood protection measures: structural (slorage revervoirs, embandmments, raised platforms for village safety ete. ) and non-

neighbouring wupstream countries will play a long role in uplifiment of economic activities for regional affected population,
Giving exampile of ULF. Gandak Bazin water plan for Moharajgany and Kushinagar districiz, it is recommended (o manage
Tloods and droughts-the two sides offa coin, in fullilling the futwre water needs sustainably,
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left side of the Gandak River. Taking
advantage of the capal drop in the
WGC, a low-head (6.09 m}
hydropower plant with a capacity of 15
MW, the first low-head plant in the
country, was built &t Surajpura, Mepal,
The plant has three horizootal low-
head, high-discharpe turbines, each
with:upm:lt}'ufslu{w. It was
commissionsd in 1979 with a design
specifying an annusl clectricity-
g;enn'mng capacity of 106,38 GWh,

The power generated i3 transmitted 1o
the Integrated Mepal Power System
{INPS) at Bardaghat.

In 15964, Clause 9 was revised as
follows: “His Majesty's Government
will continue to have the right to
withdraw for imigation or any other

from the nver or its tnbutanes
in Nepal and such supplies of water as

i i sl

IRE W VAT WEY g W

WS
mife

R 9

e w7 e
HITT

k]

]

md5

Yo

mRET, 19205

T

EFL

0.5

28.33

3.7

Tt 1954@

1550

630

40,6

200

13

TEE, 1950

1554

£02

60

345

21

wiferw—3 wa— e F @ oot & S\

A § 1996, @ 1964, # 1964 4
gm e ¥ wiEe ww am
Pre=repeme sy T £

£ [Nepal, for its part, was to
receive B.5 mijs of water from the
barrage via the Nepal Gundak West
Canal (NGWC) o irrigate 8,700 ha of
land in Nawalparasi District. In
addition, the Don Capal] that feeds
mits the Nepal Eastern Camal {(NEC)
was to ide 24.1 m3/s water to
irrigate 37,000 ha of land in Bara,
Farsa and Rauwtahat districts. In
addition, the Wesl Gandak Canal
(WGCthat supplies water to Uttar
Pradesh having capacity of 15800
cusecs (B500 cusecs for Bihar and
7300 cusecs for UP) has outlets to
fzed mto two smaller canals: Parssuni
and Piparati canals. These hawve
capacities of0.62 m3/sand 1.25 m3/s,
respectively and the Fastern Main
Canal kas capacity of 14110 cusecs to
supply water to the arcas of Bihar on

miay be required by them from time o
time in the Valley. For the trans-valley
uses of Gandak waters, separate
sgreements between His Majesty's
Government and the (Govermment of
Indis will be entened into for the uses of
waters m the months of February to
April only.” Thig revision gave Nepal
the rght to withdraw upstream water
and uvse it for irrigation or other
purposes. However, it did not allow
trans-valley use I the pre-monsoon
months of February, March and April
withouta separate agresment.

Clause 10 of the 1959 agreement
provided for water allooation in the dry
season 'when the river flow would be
reduced, to be done oo a pro rate basis,
as follows: “whenever the supply of
water available for irrigation falls shoret
of the requirements of the total area
under the Projoct for which irrigation
has to be provided, the shortage shall
be shared on pro rata basis betwesn the
Government of India and His



Majesty’s Government.” This clansa
was removed in the revised
agreement of 1964, and a new
provision was added: “Also, the head
regulator of the Don Branch Canal
shall be operated by His Majesty's
Government keeping in view the
irrigation requirements of areas
itrigated by this branch canal in India
and Ncpal.”™]
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Mature has gifted us many precious end valuable resources and water 15 one of them and is basic nesd. All living beings
mped water for carring out their vital life process for survival, Out of the tola] water available on earth 97% is found in
oceans and seas us salt water where as only 3% 18 fresh water. 2.4% of fresh water i3 in form of Glacier and polar ice. Only
0.6% fresh water 15 available to human beings in niver, lakes. ponds, streams otc. Mow days World is headimg towands water
crizes due o the excessive and uneconomical use of water by the large human population, Many big cities of our couniry is

facing water ¢ricis especially due to drying up of lakes, rivers and regular lowering
is that every individual uses waler cconomically and judiciously and follows differont methods how to conscrve water.

of ground water level, Meed of the hour
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Water recyoling, its conservation and recharge are emerging need of the present and ficture. Tt is important o understand
the variows reasors of the crists in Hght of the climate change concerns and to find owt its amicable and swstainable
remedies, From our anciend {ime the water management has been a matler of concern and we can learn a lot from our past.
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Profezsor 0P Agarwal iz a very senior and well known chemist of the country. e has analyzed the staties of ground water
in Ingia. Tn this arricle, is source for drinking waier for millions and millions.
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Hater is a preciows gift of nature and essential for all life forms on earth, Human body consists of more than 70% water, But
today the starus of water has become very alarming. In the last few decodes due fo extensive urbanizarion and
tnduririalization, wse of waler has increased several folds leading to waler scarcity af most of the places not only in India
bt worldwide, At the same time natural waler resources which weve fulfilling the water demand of mankind have become
severely polfuted with different types of physical, chemical, microbiological and radislogleal warte materials. The day i
nof far when there will be wars for water, It is moral resporsibility of all of w o safepuard this nofure’s gifi by wsing
dijfferent water management sirategies. We all have fo come fopether to protect owr water resources from pollution By moi
disposing waste into water bodles. At the same time indusiries should ensure thal waste waler is appropriately treated
before disposall We should alvo mintmize our water wrage by fudicious we and reducing ity wastage. We can go for
raimwater harvesting to regilenish owr natural water sources ax well as to stove water for kowsehold and other wres. AN the
measures are going to work only if we educate the people with respect to water related issues and measures taken by
government, If we all become serious and jointly put our fforts fo save thix gift of nature them only we will be able o

privide clean water fo our fulure generations.
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Agricuitire seclor i5 conruming a major share of fresh water primarily for the crop irvigation. The water is nof only an
expeniial requirement of fnmman, live stock and animeals but also for plants and microbes, Dr. R.C. Chaudhary Chairman of
PROF, Gorakhpur and Shri Ravindra Kuimar kave presented a way o save waler i crop production,
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Pusa four-wheel o-powered battery weeder has been developed for wide row crop sowm on flat bed at row spacing of 45cm
and above, This maching congists of 350W DC motor, 24V 24 AHbatleries, swinging handle, drive wheels, front supporting
two wheels as depth control, frame and power transmission unit. The machine hus been also tested on Adge sown crop at
row spacing of 60 to T3cm. An operator can succesafully operate the machine for a day but it will be appropriate if two
workers are engaged for 8h work. An acre area can be weeded with a machine in a day. The depth of infercultore and
wesling operation was 30-40mm. Operator has o only guide this walk behind e-powered wesder-cum-interculiure
machine. In addition to weeding, tero row sead drill is also attached for sowing wheat, pram, coriander and spinach. This
machine proves to be a viable machine for small farmers.

el Wiy s S e # Frerd—end o e e
- e Y ﬁgﬁuﬂ ~ ofyurra HweT YETI g9
T, TE R BT c o Fmmg— T R E WA
frmfee e Frfe o ofgar e e W Ewem B
&t ey ufw TEH fawdl wevmR, =M o
T € N AT Wt L T e o # o a #
fas 4. A 9 wR=) B fy N g w | gl wed ) wEl

#igaaiT T & A m wr A e omir £ e
. % e A oo gl St af ¥ wrerd o e
fifey 3 oft spereoTAE wwET . =
mﬂﬁr‘u‘lﬁmﬂﬂm‘rﬁ i Prrg- & wmd W

o § i e o [GEIEE T il il
o Prevd—ed & w ®) A A AT Aty e & feam ¥ g =T w3 S g
e P e & R ool owd TR O AR W OR IF g o v 22 W 48 ¥
=T W W A & | 5 e A %mﬁ“mﬁlmﬂﬂ . 7 B W TN T

@l
dn A fimg & g (FUR | R @ gff & few
m ) e # € W o |

ST
e o R ¥ i g e o e T S R
LRI L TP

il sl war, g ofl— vt ol serdharr svers, gar o Rwl-110012

F—Hei— singhspéSiEigmail com
™ 7



— o g P ﬂ' T T(:—Ajﬁm.:n:n

gTdl o GENTe

0 =Y. @rmn e g9 =Y. < iem

The paper emphasises for holistic development through various means and measures for the well being of a child.. Some of
the schemes ran by Indian Government are ICDS, TGMEY, S5A, JSSKSSA and primary education with mid day meal
facility for childoen. These can be availed for proper cognitive, Physical emotonal and peychological health of children.
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Technology

Critical Overview of Ground Water Management
Policies and Practices

O Dr. R.S. Sinha

AT T (e R yeds i e @ w6, e et # fifter weey o # ) o e afte
EEgEE § 3l Jod0 wveR & Wod v % Renw gy §)| 39 o i 5 qoe & A el &

e & fomm fmm

In recent decades, dependency om A ramber of policies to manage

ground waler resource has
mcreased manifold, which led 1o
its indiscriminate exploitation.
Billions of litres of ground water
have been pumped out much more
than what iz being annupally
replenished from rainfall and
other sources, Since ground waler
levels have been confinuoushy
declining at an alarming rate,
serious ground water crisis
prevails in various States of the
country due to excessive ower
draft and also ground water
contamination. This situation
remains & reality even after
passing of about 23 vears of the
Judgment of the Honble Supreme
Court for constituting Central
Ground Water Authority under
Envirooment Protection Act, | 986
with the objective to protect,
manage and regulate ground water
in the entire country. In this
regard, Hon'ble Nuotional Gresn
‘Tribunal's recent ohaprvation in a
petition that the situation of falling
ground waler level has notl
improved during these 23 years
gand even it has fourther
deleriorated is exiremely
gignificant. The observation s &n
eye opener for all those central
and state sgencies, who are
responsible for ground water
management and prevention of
continuous falling of ground
water levels all across the country,

pround water were framed both at
the state and national level and
also various new techmological
approaches and practices were
adopted for resource
conservation, but we have lacked
in the implementation and
therefore the desired result could
not be achieved. It is clear thai all
the policies and ongoing practices
need o be reviewed., Tt is the right
time that the gaps and fxilures
should be identified to prepare an
integrated and efficient
management framework.
Matiopal Green Tribunal in its
recent otder has directed the
Government of India fo take step
for preventing ground water
depletion and illegal extraction
through robust mechanism. The
present paper discusses the
concern, issues, the existing
policies and the systematic
approaches and solutions to
overcomae the crisis.

GROUND WATER: INVISIBLE

RESOURCE

Leonards DE VINCI has rightly
visualized that “the greatest river
of earth flows underground"”,
which signifies the magnitude of
this resource,

The resource is a distinguished & vital

component of the Water Cycle.
Since 1 15 an invisible resource,
scientific approach 1s necded for

its comprehenzive understanding.
Therefiore, the major challenge for
framing & Robust Management
Mechanism is the proper
understanding of the dynamics of
ground water flow under different
hydrogeological conditions,

OVERVIEW
India iz the largest pround water

cxploiter globally with 25%
drawal. The level of ground water
extraction is very high in the states
of Delhi, Haryana, Punjeb and
Rajasthan, where ground water
development is more than 100%.
This implies that in these states,
the annual ground water
extraction is more than annual
ground water recharge, In the
states of Himachal Pradesh, Tamil
Madu and Uttar Pradesh, the level
of ground water development is
T¥e and above. In rest of the
states, the level of ground water
development is below T0%%, Chwver
the vears, usage of ground water
has increased i arens where the
resource was readily available.

This has resulted in an increase in

crverall waler extraction
from 58% io 2004 to 63.33% In
2017,

Experts believe that Indin is fast

moving towards a crisis of ground
waker overnse and contamination,
Ground water everuze of
overexploitaiion 18 defined as a
situation inwhich, over a period of

Ex. Senior Hydrogealogist Ground Water Departrnent, C-46, Sector-E, Aliganj, Lucknow
Email : r.e sinhal | Egamil com
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time, average cxtraction rate from
squifers is greater than the
average recharge rate. In India,
the availability of surface water is
greater than ground water,
However, owing to the
decentralized availability of
groundwailer, it is sasily
aocessible and forms the largest
ghare of India's agricolure and
drinking water supply. 89% of
ground witer extracted is used in
highest category user in the
country, This is followed by
ground water for domestic use
which 8 7% of the exiracted
proundwater, while Industrial use
of ground water is only 4%, Sixty
percent of urban water
requirements and B3% of rural
domestic wiler reguirements are

O Irrigation through groaod
water: The langest component of
ground water use is the water
extracted for irrigation, The main
sources of irrigation in the
country are canals, lankd amd
wells, including tube-wells. O all
these sources, ground water
congtitutes the largest share.
Wells, including dug wells,
shallow mobe-wells and deep mube
wells provide about 61% of water
for irrigation, followed by canals
with 24,5%.

Therefore, the overall economic
development and cxpansion of
irrigated sgriculture has led to rapid
expansion m development of ground
water recource. Lact three decades
have seen an exponential growth in
the oumber of ground water drawal
structures and more than 20.5 million
irrigation tube wellz (shallow,
medium & deep) all over the country
are irmigating more than 60% of
irrigated arca,

O TU.P. Seenario: Uttar Pradesh is
the largest ground water exploiter
state with 38 lakhs minor
irfigation tube wells inchading
ghallow, medium and dcnp
rl'l:reweus based on the 5 ML
census with reference year 2013-

~ur famm o wgwd v Snitrs

14, Presently, the nomber of tube
wells might have increased,
because after the above reference
vear, pew fube wells would have
been constructed. Further, ban an

Ve 7 (34 ) WET-fwa, 2020

infrastroctoral institutions and

millions of domestic borings,

Hence, troe picture of Ground
Water exiraction in the state is nol yet
known and the reported figure of

energization of private tube wells  syiraction is under estimated.
has aleo been lifled in the vear ;
2017, Therefore it is { that Table: Relative [ncrease im OCS
Place Over exploited, Critical and Semi critical
areas (nos.)
2013 2017
India 1968 2471
Uttar Pradesh 217 280
g large oumber of tube wells O Dynamic Resource Avallability
would add up to the reported im U.P(as om 31.03.2017)
Fgrures. Annusl Recharge  :69.92bem
Tuble: Status of Minor Lrrigation 4 nnuy) Extructable  : 65.32bem
wells as per 5 MLL Census Recharge
(Reference year-2013-14) Annual Drawel45.84 bom (in Drinking
Minor Irrigation wells India (Nos) | State of U.P. (Noa)
Dug wells 4785599 108688
Shallow tube wells 5940701 3332304
Medium tube wells 3176792 250101
Deep tube wells 2618792 87249
20521884 ITTRM2

[n Uttar Pradesh main source of & Industrial sector drawal: 4.9 bem)
irrigation is shallow tube wells end  Available

about 56% of

total shallow
tube wells im the
I:ﬂ!.ll!lll'}' are
glone located
bete, :
= ] 100 0|. =

drinking |~
wiater tube
wells are

opcrating in

3k Bmaange ] =54 Sl g wi sema

D S b st g e s e

both urban

and rural
ANCAL,

* Innumerable fbe

Crround Water: 20,36 bem (Stage of
G. W Extraction— 70.18%)

wells in  The sbove graph clearly shows that

government/private
catablishments, imdusirial,
commeorcial, housing,

there iz a relative sharp reduction in
recharge and abstraction nents.
Both the annuel recharge and the
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anmial exiraction have significantly

reduced m 2017 assessnent by 8.7%

and 13.2% reapoctively, if comparsd

with the respective data of year 2013,

This sericusly raises 8 question mark

on the large scale rain water

harvesting & recharge activities

undertaken in the state during past 10-

15vears and also on the argurnent that

un¢onirolled abetraction is rising and
that have caused continuous
declining of ground water levels.

Bofh these figures are contradictory

and therefore neads proper review,

However, the extraction has

relatively increased in domestic and

U.F. Urban Ground Water: In 22

prominent cities, ground water

situstion hes become extremely
critical, due to heavy and
mdummmi.te extraction, The water
lewvel is declining at & rate of 0.5 m to
migre than lin per year in cities like

Lucknow, Kanpur, Agra, Moida and

Chaxighad,

* 5352 major and small towmships,
spreading over 73 districts,
mostly dependent on ground
Water,

= Grognd water based urban
supplies: Daily — 5440 million
litres (Source: LP Jal Wigam)
sAnmaal — 19929 hillion litres.

* For the first time, CGWB has
categorized 9 citics as over-
exploited and 01 city as critical.

U.P. Ground Water Quality: The

high levels/excessive concontrations

of various quality parameters in
ground water like TDS, Fluoride,

Iron, Nitrate have been found in

critical levels beyond the permissible

limit prescribed by BIS end WHO,
affccting several parts of the state.

Prevalence of heavy mefals like

Chromium, Cadmium, Manganese,

Lead, Mickel and also the pesticide

residue have also been reporied in

ground water, mainly from the
industrial places. The natorally
occurring salinity problem and the
occurrence of Arsenic toxicity in
ground waler has also been widely

reporied from different pans of the
state, causing major threat (o potable
supplica and human health, Problem
of bacterionlogical/ faecal
contamination in ground water
resources has also become an issue of

Ereal ComeeTm.

MANAGEMENT CONCERNS

« Especially during fhe last one
decade, ground water bas drown
much atiention at the Mational
level Om different platforms,
dizeiigaon gnd dehiberabions have
started on various aspects of
management, conservalion and
regulation of ground water
resources, numbers of policies
were framed at the state level and
national level, bul ai the
implementation level, nothing
concrele has been done.

#  Ground water situation oo both
gualitative and quantative front is
worscning and this has raiscd a
relevant question on resource
mansgement policies whether it
would be possible to get back the
eriginal ground water conditions.

« It is important here to look back
inter the policy decision taken in
the year 1997 in compliance of the
Hono'ble Supreme Court judgment
in the matter of falling ground
water level due to its indiscTimate
exiraction The Hoa'ble Supreme
Couart has found it necessary that
the mailer is regulated by it
statutory suthority o develop
constant mechanism of groand
wiler planning and management
Central Ground Water Authority
(COWA) was constituted in
Hon ble Sopreme court in M.C.
Mehata Vs Union of India , under
the Environment Protection ) Act,
1986 { EPA ). The mandate of
CGWA has been to protect and
regulate ground waler resources
in the entire country.

* This is iromy that the Awthority
(CGWA) was established way
back in 1997 , but since then

adequate steps were not taken to
bring out an effective legal

mechanizm at the Matonal level
for ground water management and
regulation in diversified
hydrogeological setups,

= Itis not only a matter of concemn ,
bt it is also & case of sheer neglect
that despite beimg top ground water
cxploiter in the world we do not
even thought to frame a Naticnal
Ground Water Extraction Policy
for allowing/fixing limits of
sbgtraction in different
hydrogeological set ops for
different squifer sysicms .

= There 13 also no clarity about howr
much dynamic replenishable
resource remains available in
future while granting ground water
drawal permission for differemt
usage This is the resson why
ground water extraction is going on
unabated in all the uzer Seciors, Yet
no effort is made for reducing the
resource absiraction.

= Though COWA has made some
efforts to control and regulate
vroind water straction in industrial
infrastructural and commercial
sectors by conditional
permizsions, the indiscriminate
ground water drawals could not be
checked and owver the time,
respurce extraction has crossed all
umder high siress,

=  Since the agriculture and domestic
sectors, being the largest user
exploiter of ground walet have so
far pot been brought under the
regulatory embit of CGWA, no
impact of various efforts of CGWA
has yet been witnessed on ground
water levels, which e rapidly
declining m most of the urban and
rural arcas because industrial
infrastroctural and allied sectars
are extracting only 6% of entire
ground water drawals and
regulating these sectors alone has
not yieldsd any result.

Way Forward for Robust Ground

Water Manapement:

= Mational Green Tribunal in a
petitionon ground water depletion
pan India recently passed an order
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with following directions along
with the constitution of
commitics comprising Joint
Secretar, Ministry of
Environment. Forestand Climate
Change, Gol, Joiot Secretary,
Ministry of Water Resources,
Gol, National Tnstitute of
Hydrology. CGWB. National
Remote Sensing Center
Hyderabad and Central Polhation
Coatrol Board (CPCB.). The
commities shall submit iis report
in two months.

Steps required 1o be taken for
preventing depletion of groand
water

Robust monitoring mechanism (o
cosure thet no ground water is
unuthorizedly exiracted,
mcloding review of manning and
fanetioning of CGWA

Robust mechanism to momiior
conditions laid down for grant of
permission for extraction of
pround water,

Compliance of recommendations
of CPCB to recover
environmental compensation for
legal pround waler extraction.
Orverriding Effecta: In itx order
dated 3 January, 2019. NGT has
mentioned that EP Act 1986 had
an overriding effect and no state
legislation could ovemnide the EP
Act, 1986, Thus , the mandate of
COWA was to override any State
Legislature framework.

OCS areas; NGT has also
directed that all the overexploited,
critical and semi-critical areas
(LS} in the entire country shall
have to be considered for
management and regulation
purposes. As such, indiscrimate
withdrawal will not be allowed in
such arcas till the situation
improves so, the complhiance of
this direction would be extremely
important for COWA and the state
agencies, as the mumber of such
arcas has increased from 1968 in
year 201310 2471 inyear 2017,

ACTIONS FOR ROBUST
GROUND WATER
MANAGEMENT MECHANISM
-Need of the hour

For a holistic and robust ground

water management mechanism
following actions we reguired to be
taken up on priorty for effectively
resolving the crisis

2.

REegistration of all ground waler
struchures in all user sectors

Ground  Water Assessment Mead
o validate Estimabion Morms,

Correct Assessment of CGround
Witer Resource should be the top
water management, as this forms
the basis for water regource
planning,

Ground water estimation on
adhoe parameters should be
discouraged and actual validated
field norms and values ghould be
used for sccurate ground water
asscssment, as it would give atroe
scenario of ground water
availability and stressed
The current process of groand
water resource asscssment 1s
guided by revised GEC
Methedology. 2015 also needs to
be reviewed, as criteria of ground
waterdecline is exclude,

For different parameters like
specific yield, unit draft, actual
ficld values should be taken
Presently water balance method is
used for resource assessment, but
with changing scenarie, this
assessment methodology Meads

validation through tracer

adversely affect the ground waler
planning and management
Prociess,

Meed far National Groond
Wirter Regulatory Framework
God water should be given an
independent enly like the sources
el oil forest.

Beview of act, 1982 mofive,

Since there are a0 many central &
sieals and their varios provision we
only conflicte tale encrosching
some of other this needs and
review of acts, o that furfher legal
cottroversies should not ba an
especially in light of orders of
Hon'ble Supreme Court and lon ble
MGT.

=  The urgeni need is to have Maticnal
Cound Water Management and
Bogulatory Framework Central
Ground Water Authonty should
work in National modeladory body
with State Grownd Wait Authoritics
io be constibuted m all the state.

= The rules and policics nced to be
famned for all the maje witers being
characterized by Different
hydrogealogical set-ups.

In Utlar Pradesh, an Act named UP

Ground Water Management and

Regulation) Ad 2019 is recenily

promulgated forming industrial

mfrastructure and commercial users
wilth provigions for prevention of
ground water pollution,

4. National Ground Water
Extraction Policy: Animniediate
meed

s  MNetonal Ground Water Extraction
policy be framed with separate
extraction morms for different
bydroge ological formations so

ground water drawl can be
scienfifically sosessed permitted
related and enforced

= In urban areas there is no proof
asscssment of ground water
abatraction focused & dedicated
survey is meeded for its realistic

i

5. Specific mechanism needed for
Agricaliure sector

» Effective initiatives need to be
taken for managing the abstraction
of ground water by the farmers
owning private wells,

» Agriculture sector deeds a
compleie reform in irrigation water
use. Strong regulafion over
irrigation water (ground water is
the need of the hour.

= Develop benchmarking for
optimum mamber of patio crop weg
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for different crops Seasons and
agroclimatic somes.

Low water crops should be

having more than 40 lakhs private
irrigation wells , only 0.25 % arc
covered with micro irrigation.
Farmers need to be trained for
implemeniing demand side
management Innovations may
reduce ground water pumping
through mix of several
approaches and that may also
improve sconomis relurns
However, farmer's acceptability
needs 0 be asscssed for the
proposed reforms.

Urhan Groond Water
Assesament Methodology with
specific relevant morms he
formulated for exccution Meed of
the hour).

« Water pricing : Most integral
part of ground water managemeti
i5 to implement effective water
pricing for all user sectors.

Aquifer mapping on 1:10,000
should be initiated to prepars
micro level aguifer maps
(1:10,000) for forrmulating agquifer

wike robu st management plans for
subsequent implementalion.

B, Need of Ground Water Quality

mapping and assesament: No
orpganized assessment of Ground
Water quality. It mow becomes
imperative to have complete
ground water mapping for all
possible zones, 11 is also important
to prepare district wise Ground
Water quality maps and upload
them in public domain.

10.Need to Review existing

practice
of Recharge/Rain Water
Harvesting .
Rain Water Harvesting
interventions should not be
investment baged. It should be
implemented in an integrated
manner and not in isolation.
should be site specific and need
based with feasibility assessment
cxpectod out comes..
Scientific impact asscasment of
m:huge projects is usually not

done , especially m alluvial plam ,

despite huge investments . Impact
assessment as well as
maintenance should be the
integral part of all such project.
Enforcement of ground water
recharge provisions in urban areas
beensured.

The technology is being misused
for dizposal of wasie and overflow
through injection well which
pollute aquifiers.

Direct recharging to wuifer
through injection wells from
paved/unpaved areas is not
pe rmil'l::d. according to the
provigions of UP  Ground Water
Management & Regulation Act
2019, This provision needs o be
effectively enforce.

There is an oversll negative
deviation in rainfall in past years
this needs to be reviewed for now
rain weter harvesting projects.

For future of sustainability reduces
demands, recyele and revse,

11l.Conjunctive water use

mAan&gement

Conjunctive water use
management is the most potential
method for protection of overall
water rescurce but its
implementation is shll a distani
drearm,

Till date, o departmient is ready to
own and implement the concept of
comjunctive water use.
Conjunctive water use should be

mandated for the agricultural
goctor for the balanced use of

surfisce water md ground waler,
eapecially in stressed arcas.
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Aquaculture

Adopting Fisheries and Aquaculture to Empower
and Capacitate the Women of Uttar Pradesh

O Ms. Bonika Pant, Ms. Vibha Lohani, Shri Shashank Singh,
Shri Dinesh Kumar and Ms. Laxmi Prasad
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Women play an important role m our
society and their active participation
is vital for achieving sustainable
development in any sector. Millions
of women around the world find &
source of income and livelibood in the
fisheries and aguaculture sectors.
FACY (201 B} inadicates that out of 59.6
million people engaged in the primary
gector of capture fisheries and
aquaculture in 2016, nearly 14 percent
were women, The concept of women
empowernent was first introduced in
1985 at Mairobi at the International
Women's Conference, Empowerment
of women means creating & sifuation
in which womon can decide their own
destiny and participate equally n all
the developmental activities, In recent
yearg geveral organizations have
started working for the development
of women te provide equal

opporiunities, and removing gender
bias

The vast Indian coastline provides
of India's economically
disadvantaged communities, In Tndia,
the year 2001 was declared as the
"Year of Women's Empowerment’ by
the central government. Women not
only constifute half of the population

of the country bul also play an
imporiant role in a wide range of
of our country sre learning and
performing their best in almost every
field, and fisherics is en important
income generating strategy for the
socio-goonomic progress of the
gender and overall development of
our country and the world.
Approsimately 1.8 million people of
India are engaged in different
fisheries activitiea auch as net
mending, marketing of fish, farming,
harvesting, processing efc, and out of
these, 48% are women labours (Nag &f
ai, 20012) and the women of age
between 15 to 30 years are the
prefermed Inbour in fish processng
factories (Siason ef all 2002). Their
scale of work is totally restricted due
io low investment and risk bearing
abilities, It is undeniable that men in
our country handle the high value end
of the aquacultore and commercial
fishery value chain, while women
have remained in the kow valus end. A
fisherwoman is said to be a qualified
workforce taking decisions om
houschold and income generation
bascd on fsh and fisherics,

Uttar Pradesh is blessed with vast

agquatic resounces in form of small o
huge rivers, sireams, canals, lakes,
ponds and reservoirs, The Departrent
af Figheries (DoF) has asgessed a
demand of around 15 lakh tons of fish
on annusl basis (@ 15kg capita’ ycar
for 40 % fish eating population of the
state, At present, more than halfof this
demand is being fulfilled from fishes
being brought from oulside the state,
If we take a cloger look in the capiure
and culiare practices of fish and other
aquatic animals, there is an immense
scope of Income gencration and social
upliftment of thc women of Utiar
Pradesh. These women can enhance
their knowledge and skills in the feld
by variouws trainings, diplomas and
certified courses being run by many
professional societies and
mstitutions.
Areas Tor Women Confribution in
the Sector
The fisheries activittes which can be
done by women can include;
» Finfich and shellfish culture:

o Traditional fish farming,

o Composite carp culture,

o Integrated fish farming along

with agriculture and other
related activities such as

Callege of Fisheries, Acharya Narendra Deva University of Agriculture and Technology, Kumarganj, Ayodhya, Uttar Pradesh

E-rnal: sgacuadgroail. com
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horticulture Moriculture,
animal hushandry efc,

o Pravn and shrmp cubbure et

»  Omamental fizh frming
# Fighharvesting
= Fishprocessing and marketing:

o Development of fish products
and by-products such ps fish
cutled, fish balls, fish fillats,
[igh hydralysate eic.

o Packaging of fish and fish
related products and by-
products

o Value addition of uneconomic
fish species such as pickles,
sauce, fish meal gtc.

o Marketing of fish as a
wholesale a8 well a8 & refail

Praon peeling
= Culture of live food for fishes
guch as apiruling, artemia, azolla
culiure &,
» Tiny ahd small scale industrial
enits fior fishing equipment
» Pearl ovster cullure, ormaments
and jewellery making and selling
* Cleaning snd mending of crafts
and gears
* Performing preparatory tasks fora
fighing trip or laboratory vessels,
+  Unconventional steps
o Using the picturesque
landscapes, rivers or man-
made water for sport fshery,
boating, angling, fish
watching, camping and
feeding cannot only attract a
Il of customers amd Ioudists
but also be very beneficial for

the women of Uttar Pradesh
for financial and secio-
economic benefits. Fishery
based eco-tourism is being
widely accepted by the
farmers of Himanchal
Pradesh, Sikkim and
Littarakhand.

o Homestead farming inchides
combining animal husbandry,
pisciculture and horticulture
ull together.

Major Obstacles In the Way Ahead
Although it is said that a proper
willpower always makes a way, still
there are few undemiable problems
standing in froot of & female trying to
pave ber way to the future, Focts state
that women are playing 4 very small
part in caplure fishing and & major
part in fish processing in Ulttar
Pradesh. Some of the major
constraints include illiteracy, poverty,
superstitions, ignorance,
conservative nature, lack of
owireneds, technical knowledge and
trainings, bousehold chores pressure
due 1o large fumily size, low self
confidence and decigion making,
pooe communication, low cconomic
motivarion and risk teking attitnde,
delayved demonstration and transfer of
technologics, health hazards
associated with many sectors of
fisheries and chances of financial,
mental, physical exploitation of a
WAL,

The women face many problems n
cosls of Mshing activities such as
incroase the cost of fucl, scarcity of
respurces due to over harvesting ofthe
regources, presence of middle men,
pollution, natural disasters like flood,
displacement of women by men, poor
secess to credit and poor working
conditions. Women feel generally
unwelcomed in high- grade skilled

jobs end discriminasled sconomically
due to sierentypes, male aititude and
age or physical abilities. As the
market grew, men displaced wornen
from the occupation such as fish
trading and other sctivities. The
mechomization and moetorization of
heve decressed the number of jobs
and opportunities for the female
gender, Moreover lack of
infrastructure like cold storages, fish
markets, transportation and electricity
also add 1o the problems of the gender.
Natlonal Level Aftempts io
Promiote Women

Blue Revolution- Umhbrella
Bcheme: Launched in 20015-16, this
comiral level propramme is working
for five vears with & financial sum of
3000 croee Indian rupess and a target
of increasing the 8% anmual growih
rate and producing 15.0 million
tonnes of fish by the vear 2020, For
the welfare of fishers, all the schermes
are merged for the development of
inland and marine fisheries under the
guidance of NFDB. Mission
Fingerlings (2017} includes
production of standard fish
fingerlings of 80-100 mm size which
result in better survival, low
susceptibility for predation, legs time
to be resch fzble-size and tolerating
MNational Bank for Agriculiural and
Rural Development (MABARDY:
The national bank has constifuted &
standing advisory commitice on
gender issues and also developed few
schemes for the development of
womecn, mainky o moral srcas. The
bemk has also sanctioned bulk loans to
women and also extended support for
the establishment of hundred
women's development cells in the
cooperative banks and provided
gssistance to numerous Non-
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Governmental Organisations
(MNGOs), Self Help Groups (SHGs)
and voluntary agencies working it the
field of entrepreneurship
development and organizing traming
programs of benefits to niral women.
Stcps have also been taken to spread
information aboul these initiatives
through various media and a special
brochure on "Opportunities for Rural
Women under NABARD's
Refinance/Promotional Schemes”,
which has been circulated widely, and
provides good information shout the
activities,
MOGNERGA Programme: i is the
flagship programme of Government
of India with the objeoctive of
providing a 100 days guaranfecd
employment to the weaker sections of
the society including females, Under
this, there has been construction and
renovation of water regources for
aquaculture development of the
couniry like dams, reservoirs and
community ponds. The Below
Poverty Line (BPL) familics of the
country are bemg offered immense
opporiunities under the scheme,
MNational Fisheries Development
Board (NFDB): Established in 2006
and with headquariers in Hyderabad,
the instifute is actively engaged m
generaling substantial employment,
iding inf ing
fisheries, conducting training
programmes, and human resource
development of the sector by epplying
modern tools of research. The board
has build strategies for cage cullure off
aquatic organismd, production
enhancement of reservoirs and arca
expansion of ponds to increase the
productivity. Financial assistance
with 40-60% beneficiaries is being
offered to women.
Role of U.P. Fisheries Department

For the development of fisheries in
the state the Department of Fisheries,

Government of Uttar Pradesh bas
been working thoroughly to provide
gizable livelihoods along with
aftempis o minimize the gender gap
in the sector. U.P. Fisheries
Cooperative Socicty Pvt. Lid., has
bkeen working since 1985 for the
sovio- economic upliftment of the
gtatus of people working in fisheries,
work for fisheries exlension
education, conduct trainings and also
iy enhance the income generation
opportunitics. Women of the state cen
algo become members 8t & nominal
membership fes and take financial
masistance under the cmpowerment
A ten year scheme has becn
developed under the Fisheries Vision
and Perspective Plan- 2013 for the
development of fisheries in the state.
Mare than 150 Mobile Fish Parlours
have alzo been established by prants
for encouraging fish value added
products among the society and
employment gencration in the fickd. A
state level fisheries training and
research center has been established
in Lucknow for skilled fraining of
yvoungsters in the secior, Apart from
these the department has provided
gmall scale and medium scale fish-
feed mills, cage culture anits in
reservoirs like Rihand, serators, mini
fish hatcherizs, housing for fishermen
commumtics and free- accidental
insurance for Gsbers,
Becommendations for Women of
Uttar Pradesh
The susteinability may be achicwved in
social and economic terms only by
treating men and women equally i
every espect of fishing projocts and
providing sitmi lar aids and technoloegy
in terms of educations, materials and
credils,
+  All the women should get the
basic education
+ Meed of financial support to

motivale wWomen enireprensurs.

* The credit policy should be
women concern so thal women
cencourages for the
entreprencurship activity.

* Provision of long term marketing
sirategies.

»  Training for the development and
improving skills for better
entreprencurs

» Conduct various workshops and
scminars o promote fisheries

* Conduct training session by
of fisheries o train women in
fisheries sector.

+ Establishment of Self-Help
Giroups, voluntary agencics and
linking them to bunk financing
[Programs.

+ Integrated approach should be
taken by developmental agencies,
financial institmtons and research
organizations for promoting
WOmEN snkrepreneurs,

# The leasing policy of smaller
water bodies should be made so
that fisher women can take up
aquaculture ag a commercial
activity.

#* Conducting conferences and
professionally-facilitated
workshops ensuring maximum
women participation focusing on
issues faced by women in the
fishing industry

#* Actively encouraging and
supporting women and networks

Conclusive Remarks

A mation like India cannot ignore the

women or fifty percent of its

population for bringing in social
change, prosperity and the smooth
movement of the economic whesl

Rapid economic development of

Untar Pradesh can be ensured only

after the removal of gender
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imbalances as a priofity. A large
amount of netional and stale agencics,
local bodies, instiputions, help groups
and Non-Goveromental
Organizations (NC0s) are belping in
hreaki 1 barriers and polics
are being put in the system to tackle
gender issuc. There are unlimited
opporfunities in the fisheries and
aquaculture sector and it is highly
recommended that women start
working ectively in this field and
work their share in the couniry's
development and get acknowledged
by the society.

Noteworthy Success Stories
Agian Figheries Society has
continnowsly worked for gender issue
in aquacyhure by identifying different
researchable areas as well as
influencing the government policy tor
more then s decade (Choo er al,
2006). West African women are
specialized in drying of fish,
converting fish waste into wseful
products, smoking fshes like catfish,

sharks, rays for consumption and
small scale marketing. Women in

countries like Thailand operate the
fish hatchery, manage the nursery and

s e T R

grorer oul ponds alodg with hervesting
end marketing of fish and sced. In
Vietnarn the women perform regular
menagement activitica whereas in
China, who stands first in the world in
terms of fish production the women
participation is guite high as
comparcd to many other Asian
countries and they produce seed, rear,
harvest, transport, sell process and
marieet the aquatic products on their
(MATL.

In North eestern [ndis, women
coniribgte in “JThora Fighery™ and e
pumber of integrated fish farming
units are gwned by them. Maximum
fisherwomen are working in
Maharashtra coast of India, whereas
they also participate actively in fish
processing In many maritime states
like West Bengal and Gujarat. Women
are engaged in raditional jobs of fish
matketing, curing and pet making in
Tamil Madu and in addition io these
scawecd collection, prawn sceod
collection is being popular. The major
fishery products of Lakshadweep like
masmin, riha, and akru of tuna are
produced mainly by women, Even in
U.P. Fishermen folk from the districts

of Barabanki, Maharaj Ganj, Unnav,
Rands, Jaalaoe, Lalitpur, Kushinagar
and Gorakhpur have been quite
successiul,
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Importance of Water Spinach (Ipomoea aquatica)
Cum Carp Fingerling Farming in Newly Renovated
Reclaimed Sodic Soil Pond

O Dr. Sharad Kumar Singh
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The firat historical record of
cultivated water spinach, fpomoea
aguatica, comes from the China
D:.'nm:r around 300 A.D. originating
in India and Southeast Asia, 'th:pll.n.l
iz rich in ron, making it an ancient
remedy for anemia. 50 people
emigrating from those Asian regions
understandably wanted to take this
traditional recipes. Aquatic weeds
have always existed, but in the recent
times their effects have been
magnified by man's more inlensive
use of natural water bodies-his
modifying them into canals and dams,
polluting them with farm and city
waste waters, and introducing
aggressive plant species into new
locations. Tuming these weeds to
productive use would be desirable,
but ooly limited research has so far
been carried out The present study
emphasizes scientific cultivation of
aquatic weed for foed production in
the salt affocted soils. Fish, shelifish,
and crustaccans reccive much
attention while the production of

edible aquatic plants receives
virtually few like makhana, Erapa,
naturally growmn wild rice. In most part
of world these water bodies where
some sort of aquaculture of fish and
plantz are practiced. There 15 a
presaing nesd to find techniques that
will allow us 1o use all kinds of water
bodies for cultivating aquatic plants
and fish together for solving
nutritional disorder of the poorest of
poor, The present study highlight the
cultivation of onc of the mportemt
aquaculture crop plants [pomoea
egueaticir which has god less atiention
in recent past as farming practice of
aquaculiure,
Scientific classification-
Kingdom -Flantae; Order
—S5olanales; Family=-
Convolvulaceae; Genus-Ipomosa;
Spmm- aquatica Local name-Hindi-
Ealma; Bhojpuri-Earmuaon; Oriya-

Kﬂlm, Punjab & Haryans-Sumali;
Bangla-Kalmishk; Malyalum-

’l‘!lw;‘fhhilv’lhmra.iyal

Matoral occurremce of water

spinach- Water spinach Jpomoea
agualica vs& Ipomoea replaons. A
tropical trailing herbs of muddy
stream banks and freshwaicr ponds
and marshes, the water spinach is
native to India, south east Asia,
Taiwean, and southern china, whers it
is cultivated most. It has been
introduced successfully to Fiji,
Hawmii, and Florida [ts fresh young
leaves and stems are used as
vepetable, boiled or cooked in oil,
espocially during summer months,
When other leafy crops do not grow
well. It is also used for pickles, It is
very popular in Hong Kong and
comprises about 13% oil the
vegetables produced for the local
markets. Much 18 also used as fodder
for pigs, cattle and fish,

International Cultivation Practice-
Farmers favour water spinach
because it is easy to grow, has
relatively low lebor requiremnents, and
can be harvested imegularly to fit the
market. In Hong Kong the coltivation
of waier spinach has been perfected
and, with heavy fertilization usually

ICAR-Central Soil Salinity Research Instifute, Kamal, Haryana
Current Addreas- Aquaculiure Rescarch and Training Unit, ICAR-NBFGR, Lucknow - 226 028, UFP,

E-Mail- Sharadsrinet@gmail.com



TR T [ 3=d) fawam, 2010
= TWETC—om fammm & gl ofvs dnitrs é

in the farm of night soil applied 2-3
mes a week, animal vields may be as
much as 90,000z ha.

Waler spinach scedlings
germinate and grow poorly
underwater; the seed is usually
germinated and grown in the first 6
weeks on a dry portion of the ficld.
Then the field is flooded to a depth of
3-5 cm, the soil led to liguid
rad, and the cutting planted in it, The
root rapidly and require Inttle further
aticntion. Mo weeding neccssary. As
the crop grows, the depth of water is
mm:ﬂn‘l to about 15-20 cm. Water
flow iz halted for 12 hrz after
fertilizing. Some stem are roady to
barvest only 30 days afler planting.
Ten or more such harvest may be
made in season. In Malaysia water
spinach has besn grown as and
aquatic crop for animal feed. A
business man near Penag (Malaysia)
in 12508 developed an intensive
farming system that lagooned all
animal manure and grew water
spinach in the nutrient rich water,
Indian perspective of Water
spinach (Ipososa aguatica) cam
carp Angerlings prodoetion

Prosence of inadequate sodium
salts in soil and wealer are matter of
great concern for agricubtural crops
including squaculture in the country.
In this background a 0.4 ha reclaimed
sodic soil pond at Central Soil
Salimity Regearch Institute, Kamal
Farm was rencvated during summer
matith of 2013 for carp fingerding and
water spinach cultivation. After
renovetion one week old carp spawn
was stocked in the ratio of Catla catla
(Catla-20%0); Labes rohita (Rohu-
35%) and Cirrhinus mrigala (Mrigal-
45%%) with stocking density of 0.3
million /ha af the initial  size of 6«
10mm/0.5-1.0 mg in the pomd.
Cuttings of water spinach were
tr:nsp]mte—d before stocking of
spawn in to the pond. The
experimentation was conducted for
three month for carp seed rearing and
four month for water spinach
cultivation, Recommended pond

management practices were followad

during experimeniation, Rice bran
and ofl cake powder (1:1) ratio were
given a5 foed & four tmes of total
biomass of young fry in the first
month of rearing where as during
second and third month it was &
20810% of total biomass of
fingerlings present in  the pond, The
physico- chemical and biological
parameters of pond were studied at
regular interval. Residual sodium
carbonate (RSC) water of pond was
0.7-2.0) me/] after using ground tube
well BSC water of 2.0-2.5 ma/l.
Indian major carp Mngerling of 72-
190mm {11-50g) size were produced
at the level of 85% survival &
1,70,0080 Nos. recovery. After four
month of carp fry'fingerling rearing
recovery was 1,03,200 MNos. advance

fingerlings (135-192mm/25-65g) with
survival rate of 60.70% (lable 1-3).
Duc to sudden rain fall during
afternoon mortality of fingerling was
observed becanse of variation in water
temperature (Fig.1). It was observed
that fingerlings which were under
cover of waler spinech has no impact
of fish fngerling morakity than open
pond. Biomass yeld of muimbonally
important water spinach (fpomoea
aguatica) plant was recorded at the
tane of 3.0kg'm’ st thel0% peak
coverage in marginal area of pond
(Fig.2). Total biomass production of
water spinach was 400kg. In which
0% as lealy part was useful for human
consumption and 708 hollow stem
was fodder for the grass carp in the
other pond and dairy animals.

Table-1. Soil characteristics of renovated pond

Parameter Marginal area of dyke | Bobttom of the
of renovated Pond renovaled Pond
(0.4 ha) (0.4 ha)

Sail pH T.0-7.42 7.0-7.44

EC (d5/m) 1.2-1.70 2.54-3.02

Organic Carbon (%%) 0.10-0.20 0 20=0.30

Table-2.Physico-chemical &biological parameter of renovated pond water

Parameter Renovated Pond
Pond water area (ha) 0.4
Mean water depth (m) 1.23
Water transparency {cm) 14.0-18.2
Water temperature (C) 30-34
Water pH 7.1-8.8
Dissolved Oxygen (mg/l) 3.0-6.6
Free Carbon-di-oxide (mg/l) 0.0-8.0
Residual Sodium Carbonate (me1) 0.7-2.0 (Tubewell-2.0-2.5)
Digsolved ic Matter (mg/T) 3.0-4.4
Electrical Conductivity (dS/m) 0.30-0.40
Planktonic productivity 20225
(ml/100-1 water)
'ﬁhh—i.ﬂcmhnfq::mm&jmd firy o advance Eﬂgﬂ]mgpmdmtlmi‘n:m 0.4 ha poad
Parameter Renovated Pend
| Stecking vize{men/ig) &-10meah -1 g
Bpecie ratio () Cetla(201), Rohu(35), Mriga4%)
Bocking densty|mallion ) 05
Actual mmmber pocked 2,00000
Survival (%) &5
Nember Fecovered & size (mm/mg) afler one & three | 170,000 Nes. (5mm/ 100ng) &
mmth T2-190 men (1] -
Wutmher Recavered & size (mm/ mg) after four marth | 105200 New, (135-192men/25-65g)
from 4,25 lakiha biomass estimatian after three month | (Survival rte 60.70%).
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Fig.1- Carp fingerling mortality due to sudden downpour at mid day hour
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Fig.2
Production of Water Spinach(kg/m?)
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Importance and uses of water spinach- Aquatic plantz can provide three types of food: foliage for use ag a green
vegelables, grain or sseds thal provide protein, stanch, or oil and swollen flesh roots that provide carbolydrate, main starch,

Table. 4- Different type of recipe prepared from water spinach in Asjan country

Prepared Couniry Preparation method Popular pame
product
Wepgetahle Singapore, Indonesia | Leaves + chili pepper + garlic + ginger + dried shrigerp Belacan/terasi
Malavsia paste and olher spices
“Wegetabla Ponang Cooked with custlefish, sweet and spicy sance, Eng cai
* Boiled eng cai also used to scrve with fermented krill
noodle belacan bee hoon and prawn noodle
“egetable Ponang Bodled with preserved coitle fish,then rinsed ard  muixed | Jin o eng cai
with spicy rojak pastc
Haollow China Simple and quick stir -frv.either plain or with minced kongxincai
vepetable parkic
Llzed with fermented besm curd and fried shallots Canionese cusin
| Vegetable Combaodis Stir fry with Chinese makuon
Sour soup Ehmer Ulzes with fizh or chicken Samlar machu
Raw lzaf Eafen as raw or paraboiled along with other vegetables Tosuk krosung
in dip dighes
Raw leaf Thailand Eaten s raw i _ Kacng som
Laos Itis Frequenily stiv Fied with oyster sauce or yellow HKancwan
soyubean paste and garlic and chillies. _
Bour soup Vietnam It 1% juliermed into thin strips and eaten fcooked in dour Canh chus
soup,
Veg Philippines Usually sautéed in cooking oil, onions,  pgarlic, vinegar, | Adobong kangkong
_ _ and soy sance, _ _
Weg. Soup Kerala Leaves are finely chopped and mixed with grated Tharan dish
coconul to prepare thoran
Weg. Soup TH. Leaves are fincly chopped and mimed with grated Thuvaiyal
coconul 1o prepared thuvaiyal
| Yepetable Bangladesh &W.B. | Stirred-fried preparation Kolmishak
[ Sag Orissa mashed boiled leal pasic with garlic and oil Kalmi sag
| Sag Punjab and Harvana | mashed bodled leaf paste with garlic and ofl Sarnal sag
Sag LF. & Bihar *mashed boiled leaf paste with garlic and oil. Karmisa sag & Pakors
*maghed leaf fried in oil afler mixing epices, salt and
gram/peanut flour (besan) or dal
Water spinach in buman healih- digbetes and preventing sideeffectsin - nothing but this species, could
Studies conducied with pregnant mothers and their babies. Protein  annually produce 770kg of prodein ad

diabetes-induced rat bave shown a
blood sugar lowering cffcet of water
spinuch by inhibiting the infestinal
absorption. of glucode. This 18 very
important in managing gestational

content of the fresh plant varies from
1.9 to 4.6%, carbohydrate mean
4 3%.It has been estimated thata | ha
pond in & tropical region with a vear
round growing season, planted with

| 059 kg of carbohydrate, or

maore ussble food than
many commercially profitable fish
ponds. The leaves are pood sources of
minerals, especially iron, and vitamin

Table. 5 Nutritional value of mw water spinach (cabbage)

| Energy T9%kj(19kel)
Carbohydrates 3.14g

Distary fiber 21g

Fat 0.2g

Protein 2.68

Vitamin A equiv. 315micro g (39%)
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Thiemine(Vit B1) 0.03mg (3%6)
Riboflavm{Vit B2) 0. 1mg (8%)
Micin (Vit B3) 0.9mg (6%)
Pantothenic acid(Vit B5) | 0.141(3%)
Vitamin B6 0.096 (7%)
Folute (Vit B9) 57 micro g (14%)
Vitamin C 55mg (66%)
Calcium TTmg (8%)
Tron 1.67(13%)
Magnesiurm Tlmg (20%%)
Manganese 0.16mg (8%)
Phosphorus 39mg (6%)
Polassium I2mg (7%)
Sodium 113mg (8%)
Zinc 0.18mg (2%)

Table. & Benefit cost analysis of water spinach cum carp fingerling production based on the year 2013 in Haryana, India.

Item Large Pond
No, of fingerlings in large pond 1,03,200 (fingerlings)
Expenditure (Rs) for Seed, Feed, Raw Cow Dung, Nefting & renovation | Ra. 43,000
charpes imterest atc.
Total income from 103200 Nos. fingerling (@ Rs. 1.50/- per fingerling & | 1,54,800 + 6000 =
water spinach (400 kg) leaf @ Rs13kg (30% of total biomass @ 107 1,60,800
coverage of pond
BC Ratio 3.56

Economic Importance - The whole  various water bodies of our country.  Cultured.

sale price of raw plant is 15-25kg  Many food plants grow in the world's  References:

depending on markst and season.
Whereas retail valoes are Rs 20-
Ikg. In the current study whole sale
price of Rs. 15/ per kg has been kept
for water spinach at the prevailing
rade during 2013 at Karnal, Haryana.
Benefit cost ratio for fingerling and
water spinach production was fiound
t be 3.6 including renovation
chargesofpond  (table-6).
Constraints-The plant when caten
Taw Iransmit Fmﬁni!npsl.t buski, an
intestina]l fluke parasite of humans
and pigs, causing fasciolopsiasis.
Conelusion

Till mow in India this plant
{lpomoen agualica) was considered
a5 weed and more emphasis was
given on its control in the recent past
begide its loouriant presence in the

freshwaters, but except for few, none
has been the subject of concentrated
research. Though a few aguatic
plants are farmed most are produced
in native cultures by traditional
methods, Modern technology has
seldom been applied to the
cultivation of aquatic plants, a
grosely neglected area of
acquaculture, This experimental study
imdicated possibilities of carp seed
fﬂrr & fingerling) production along
with water spinach as one of the
viable aquaculture enterprises for the
benefit of human and animal
nutritional security from the poor
quality land and waler of the country.
Marketzble food fishes like catla,
rohu, mrigal, common carp ete, along
with water spinach should elso be

1. Bardach, JLE., J. H. Ryther, and
W.0. Mclarney, 1973,
Agquaculture: The farming and
husbandry of freshwater and
marine organism. Wiley-Inter
science, Newyork, 368pp.

2, Bruemmer ), H, and Roe, B, 1979,
Proicin extraction from water
spinach ([pomosg aguaiicg). In:
Proceeding of Florida state
Horticulture Society 92, ppld0-
143,

3. Chhay T, and Preston
T.R.2007 Effcct of different ratios
of water spinach and fresh cassava
leaves on growth of pigs fed basal
dicts of broken rice or mixture of
rice bran and cassava root meal.
Livestock Research for rusal
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Development,19 {Article 10, Le Thi Men 2006 Gentic and ) attemiates matermal and
M5 nutritional diversity of sweet gtal “id‘.ti‘“d? :trlﬂls in

4, Chhay T, Borin Kand Preston potato (fpomoea batatas), watce streptozotocin-diabetic rats,
TR AW ol b o Ly (Eratwale 1k ;mgl: 5.K mu”;'m 2014,
water spinach and water hyacinth waier hyasinih (Echhernia - v 5 K .
leaves on growth performance of crassipes ) and their potential as Carp fingerlings and Water
pigs fed a basal dist of rice bran pig feeding in the Mekong Delta spinach (Ipomoesa aguatica)
s casstva oot mesl. Livestock of Vietnam, production f:lum A N_:wl_}r
Research for rural 1L Ly Ti Layen AND Preston TR Renovated Recluimed Sodic Seil
Development,19 (Article 2004. Effect of level of urea Pond: A Case Study. In: Asian
No..194). fertilizer om bio mass production Fisheriea Society, Indian Branch

i [ water spinach (Ipomoea organized 10 Indian Fisherics

'5- Edl#: H- H.' a“.d n P 3 .Fﬂ o mﬁmmrm{lmm
B.W.C.Ho.l 95911Fﬂmﬂ¢‘-ﬂ .:Itjlllmif.‘d_} Erowm 1n soil ilﬂﬂ- Lo NHFG‘H, Lucknowar -I:I'II!I.I].E 12-15
aquatica, as & vegetsble crop in water, Livestock mﬁmﬁ Mov 2014, ABP24:116.

Hoog Komg, Economc Botmy i A 17. Sokeng,5.D.,Rokeya,B.,
Z3(136-32. E Hannan,] M.A. Junaida, K. Zitec
Y i tic weeds uscful; Some 0 = KR L.
Bengtsson, 2002. Accumulation fguane 1 ] ,2007. Inhibitory effect of
of heavy metals in water spinach perspectives for Developing lpomoea aguatica exiracts on
(lpomoea aguaiica) in countries.173pp.NTIS glucose absorplion using a
Environ. Toxicol Chem Accesdian Mo, PB 265-161. perfused rat intestinal
w2 1:1934-1939, 13, Raghuvanshi, R, 5., R. Singh and Filoterapia?8 (T-8)9-526.

7. Gowda, N.E.S, IV, Rammana, R.Singh,2001, Nutritional g USDA, 2000. Jpomoea aguatica
C.S. Prasad and K.Singh, cenposition of uncommon feods Forssk. United States Department
2004 Micronutrient content of and their Food SciNurr, 52:331- of Agriculture,
certain tropic resources of 335. 19. Wikipedia, 2005, [pomoea
Southern India, Trop, Anim, 14. Sathpathy, B. 1964, Kalmi sap ogguatica. Wikipedia, the Free
Health Prod,, 36:77-04, (fpomoea replans), & now Encyclopedia.

8 Herklots,G.A.C.1972. iﬁdﬂmﬁ{i‘;‘;ﬂf“ Indial 54 worw.ars.usda.gov/Handle this
Vegetables in south-East Asia apsmmainl spinach with care/Published in the
Hafner Press, New Yorkpp-9- 13 Shivananjappa, Mahesh, June 1998 issue of Apricultural
156. Mysore, Muralidhara Research Magazine:

- . s 2012 Dieiry supplements of
g, ht'l;p;:ﬂ,-nhn.pgdm org/wiki/ ; aquatica (Whole lsaf 21. www.pinioyrecipe. net/erispy-
Ipomoea agquatica. kangkong-recipe-river-spinach/
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Costus pictus: A wonderful medicinal plant
having anti-diabetic properties

O Nauvshad Ansari’' and S.B. Agrawal’
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Dinbetss mellitus, more simply
called disbetes, is a serious, long-ierm
{ior chmomi e} condition that ocowrs when
there are raised levels of ghucoss in a
petsod's blood because their body
cannol produce any or enough of ihe
hosmone insulin, or canmot effectively
w5 the insulin produced  in the system
due o various reasons. Diabetes is fast
gaining the rank of & potential epidemic
in India with more than §2 million
diabetic individuals are already
diagnosed with the discasc. In 2000,
India {31.7 million] topped the world
with the highest number of people with
diabetes mellims followed by Ching
(20.8 million} amd the United Siates
{17.7 million) oecupying the second and
third places, respectively, Thens are,
however, patterns of diabetes inchdence
that are related to the geographical
dﬂlﬂhﬂmul‘dﬂbﬁ:ﬁmhﬂ:hﬂmﬂh
estimates show that the prevalence of
dighertes in nural populations is 44 that of
urban population for India and other
Indian sub-continent countrics like S
Lanka, Wepal, Bhutan, and Bangladesh,
In 2019, more people with dishetes live
in yrban (3103 million) than in rural
(1526 million) aress in the world, ihe
occurmence in urban aress were being
10L8% and m rural areas 7.2%, The
mmber af people with diabetes in urban
arcas is expecisd to increase to 4154
million in 2030, and to 538.8 million in
2045, as n result of global urbanization,
Diabeies Atlas published by
International Disbetes Federation (IDF)

estimated that 40 million person
:mmmmmmw
and this number is expected to rise by
101 million by 2030. WHO bas
predicied that Indis will be the waoeld's
diahetes capital by 2030,

Fig.1. In 20X}, the global estimats
of diabeics prevalencs i the 20-79 year
age proup was 151 million, which was
close 1o he WHO estimate a1 the tims
(150 million}). Estimates bave since
shown elarming increases, tripling to

B3

ol o ) povioas | i Lags
H

'-u..nrm

Woan

the 2019 estimate of 463 millios.
Projections for the future have clearly
indicated that the global impact of
diabetes is likely to continue increasing
gignificantly.

Costus phatis 1. Dion is a perennial
herty, & wonderful and well recognized
medicingl pland due & its anti-disbetic
property, bence commonly called as
"Insulin plant'. It provides o magical curs
for disbetes, Its Jeaf helps to build up
ingulin in the luman body. 1 native of
south and Central America; il is an

a

introduction to Indis during 2002-03. It
i bedng widely cultvated in south India
a8 an ornamenial plant, cspocially in
Kerala, The populanty of the plant in
soulh India is due io its "sugar redecing’
effect and anti-diabetic activity, Sines it
if & newly introduced plant,
investigations need to be mads 1o
examine the growth and survival of this
plant wnder different sgroclimatic
conditions in Indis. C. picius is useally
grown in fertile, organic, moist, well-
drained aoil &nd prefers shade,
s Tropical climate with high
humidity and minimum
temperammre of 15%C is hest for
its culivation. It reproduces
vegetatively by rhizomes,
division of culm and stem
cutting. It is also grown
through seeds, but the
percentage of seed
germination was found o be
lees. Fee height wae found to be
I ar 3 foet. Leaves are gimple,
smoath, spirally
arcund the tronk. Flowers are
yellow colored with red stripes.
Generally, the stem sprout during the
month of April and flowering
commences during July apd cootinues
till the e of Movember,
48Aruna of al, (2014) found in vive
and ln vite sfudics on Insulin plant
which showed a very potent anti-
dinbetic effect. Consumption of its
beaves is belicved to reduse blood sugar
lewels. Diabeics paticnts are advised to

PFezearch scholar

Professor of Botany, Department of Botany, Instifute of Science, Banaras Hindu University, VYaranasi-22 1003

cmail: shagrawal36@zmail. comz
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chew two leaves per day in the moming
and evening, After one week the patient
should take one leafin the morning and
:vmmg_'[hwghbcngmﬂ}'m:n
formulation conizining this plant is
availsble in the market, The paticnt
feela ohacurity in chewing the leavea for
& month. In order to overcome the
ingonvenience and 1o enhance the oral

bioavailability and pharmacological
activity, protection from toxicity,

physiochemical degradation, improved

tissue macrophages, o avoid repeated
administration of the dose and to
mhimﬂxldmﬁwmmiﬂwddrlg
delivery towards n specific tissue or
organ &0 stlempt s prepared to plan and
slandardize & silver nmmo-formnlation

of . pictes leaves,
Plant extricts have been used

medicinally sinee antiquity for treating
the symplams of disbeles. O picius has

lowening activity in diabetic

glocose-
rats. The beneficial mu—:inhm;::ﬂ’mt

of € Pictuy scen in b rats
was reported after chronie and

prolonged treatments with the plant

extracl. Analysis of the C. pichus leall
extracl used in various sludies revealed
that it containg significant quantities of

polyphenolic compounds such as

flavonoids, Epidemiclogical studies

have shown that consumption of food
rich in polyphenolic compounds is

aseociated with o lower rigk of disbetes
and cardiovascular disorders.
Polyphenclic compounds have been
showm to exert 8 beneficial effect in
improving hyperglyvcaemia and
bhyperlipidacmie, The beneficial
effect exerted by C. plefus leaf
extract could alse be attribnted to the
presence of these phenolic acids in
the catract, Plavenoids, capecially
quercetin, have been widely l:nl:rﬂl
amnd have heen reported to reduce
oxidative stress and low-grade
inflammation. Quercetin has been
werified Lo downregulate the gene
expression and production of the

pro-inflammatory  cylokine THF-u
in pmphml blood mononuclear

{l picius leaf extract contains
also a significant amount of
kaempferol. Both guercetin and
kaempferol have been reported to be
good hypolipidaemic agents. C.
pictuy beaves are also providing vital
clues related to the other

Comtir pictus plant) phytochemical fupctions like
Tmm;] wﬂﬂwﬁﬁn antitumor, anti-oxidant, immuno-

malarial properties through the
secondary metabolite pathway,

The bisactive compound of the
planis is Corpsolic acid which referred o
as "thacosol™ is reported o have an
active reduction in blood glucose level.
Corosolic scid is reporied, to have s 30
percent decreass in blood ghacose levels,
S0 corosolic acid is found #o hawe a
crucial role as anti-obesity and anti-
diabetic agents,

Warious hypotheses, on the possible
mechanisms responsible for the
antidiabetic pnumti.ul of the plant,
mlnde, (i) suppression of carbohydmic

bydrolying encymes like a-aoyl ase and
a-glecosidase, (ii) stimuakation ufmulln

secretory response by increasing Eii
influx through wvoltage-gated Ca
channels and iii) f-amyrin as being an
active and responsible component. The
antidiabetic propertes of the leaves arc
strongly supporied by their anti-oxidant
properties. There have alao been reports
on the lesves that they work against
cancer, The leaves are also suggesied to
act as anti-bacterial and anti-ghycation
agents, O, picho is also known to be a
powerflal dioretic agent which, is used in
the trestment of renal disorders. C. picties
extracts may provide an affordable and
inexpensive alternative for treating
patients with Type I dinbetes melkitus,
References:

Arune, A., Nandhini, R.m
Karhikeyan, V., Bose, P.,
Vijayalakshmi, K. (2014).
Comparative anti-Diagbetic effect of
Methanolic extract of Insulin Plant
{Costus puctus) leaves and its ailver
nanopirticle, Indo American Journal
of Pharmaceutical Research,4(7},
3217-30.

of Banares Hindu University modulatory, antirederobial and anti-
5. No. | Medicinal Compound Uses
L. Corosolic ackd Anti-diabetic and anti-cbesity agents
7 Pin YO T W "y ——p—s—
3. Diosgenin Fever, diarrhoca, mental disorders, cye and car mfection, dysentery and diabetes.
4. Gracillin and [-sitosterol Anti-tumor, diuretic and CNS depressant
-1 Quercetin, and kaemiferol Reduce oxidative stress, anti-inflammatory and hypolipidsemic
6. Sterodds, alkaloids, glycosides, | Antifertility, anti- HIV activity, anti -oxidant potential and antimicrobial activity.
qUinines, coumarins, and
flavoncids

Tablel. Yarious medicinal compounds of C. péctur and their medicinal properties
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Horticulture

Some important factors of lower mango productivity
in subtropical Malihabad Lucknow region

U Naresh Babu*, Tarun Adak, G. Pandey and Kailash Kumar
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Benefits of mango froit to buman
healih are well known, However, the
production of quality and nuirient
rich mango is always welcome for
outritional security purpese. The
worrisome podnl is that productivity
in subtropical region of Lucknow 1
much lower than other mango
growing regions of the world, OF
:mn:.upuﬂ:mmdm.ml}m
Prodesh, mango is in an
area of 2.65 lakh hectares with 45 51
lakh mi productions (2017-18).
Mango (fresh fruits and procossed
products) are exported to different
countries and it was recorded that
during 201819, oround 345 MT
mangs were cxporied from Lucknow
and Saharanpur zopes o the TTSA,
England, Japan, UAE, Dubai edo. It is
well proven fact that Mango
cultivation is crucial mean of
livelihood, creating skilled
employment for rural masses and
helps in earning foreign capital.

There are several factors associated
with the lower productivity of mango
in subtropical Lacknow region, some
are as follows:

Mango malformation: Mango
malformation contributes
considerable percentage towards
lower productivity. The phenomenon
is rampant in several orchards.
Inflorescence gels malformed and
become unproductive. Growers face

Malformed panicle in & tree and malformed inflorescence across mango
archards causing lower frult production

difficultics in reducing the
phenomenc.

In an experimentation under TTHE,
Bengalury collaborative project on
“Micronutrient management in
Horticultural crops for enhancing
Wield and goality™ the micromitrient
status of healthy and malformed
bearves amd les was
Malformad icles showed lower B
combenis may be responsible for
bovwer produclivity.

Table. Micronutrient statas of healthy and malforosed panicles

Varicty | Zo(ppm) Cu {ppm) _ Mn (ppm) _ Fe {ppm) _ B (ppm) ___
N MF N MF N MF N MF N MF
Dashehari 16 13 34 26 3l 28 B4l 456 | 455 | 394
| Dashebar I8 po] 36 38 24 23 189 209 | 386 | 3711
Dashebari 19 18 36 36 8 26 121 122 | 440 | 404
Dashehari 15 4 36 37 21 2 322 41| 376 | 448
Dashehari 14 5 37 El ] 12 1 8 261 429 421
| Dacheban 19 )| 40 42 28 a3 122 323 442 | 464

IEAR Cﬂtallmhmtcﬁ:lsdmupamlemﬂtmc Rd:mmﬁ:nhchwilﬁlﬂl




Drachphari 30 26 42 4% 16 25 345 199 422 4.1
Drachchari 25 27 43 45 4] 33 2Bl 198 45.4 41.6
Drashehar 21 21 4i) k] ] s 28 59 58 0.5 d33
Drashehari 27 25 45 48 ] il 147 136 43.0 443
Drashehari 24 x7 45 45 M 32 132 1% 41.5 40,6
Dhashehari 346 3 44 s o) 28 123 134 385 9.4
Drashehari 25 29 45 45 31 1 122 108 43.0 413
Dashehari 3 31 16 17 15 i3 44 9 42.1 384
lﬂhﬂllﬁ A3 ELi] 24 Fii] M ) 143 252 LA 41,6
Drashehari 35 35 24 X EY) 34 a0 528 46.9 45.5
Drachehari a2 3l 14 13 24 24 122 124 40,1 46,5
Dashehan 36 34 41 44 30 28 108 81 26,5 348
Deachehari 36 35 46 45 ETH] 20 114 G 35.9 350
Diachehari 30 o) 31 1) 26 3 68 187 334 3.1
Dhashishan 34 33 46 43 ] 30 f2 T3 3.7 324
Deashehari 36 36 42 A4 24 x7 20 345 17.9 4210
Drashehari 36 35 43 42 i3 i1 843 281 473 475
| Langra 30 32 43 A4 42 L] 134 a7l 0.0 435
Langra 24 25 42 44 1 13 169 187 433 414
Langra 22 24 45 45 32 i1 63 59 40,6 193
ﬂn_li 37 35 45 A6 35 ) | 09 39,7 9.4
Amrapali 32 33 40 42 21 19 204 o7 40.9 45.5
| Gaurjit 33 33 46 ] EY) 3 G617 164 39.8 40.9
| Kenaingion a7 34 i i P 26 136 hie 36,3 441
Malda 35 34 42 41 25 1] 200 176 41.1 20.1
Baramasi
Crecping 34 kL 34 ki k] | 1] 4 101 28,3 184
Mean 29 25 38 i 30 i) 214 213 38,8 40,0

yielded less than fertile soil. produce yield of desirable

Development of diagnostic kit may

provide ready solulions for farmers,

i 0Old rootstock orchards: Mango
orchards were planted several
decades ago needs to be
rejuvenated and if possible other
high yiglding mango germplagms
should be grafted. The possible

KEnowledge on proper
management of sodic soils is
highly desirable for profuse
flowering and fruiting

Even irrfigation waler with
excessive sodium salts also
immensely contributes o the

quantity, Thus, huge gap between
observed and potential vield was
always oxisted. Sandy or loam
sands or sandy loam soils needs
proper ofganic and inorganic
management. Even, mango

sampling planied on gravely or

technology solution available is the stunted growth in newly stony soils become unproductive
heading back of Dashehari established orchards. over the periods due o lack of
branches in December months toa v, Soil conditions and tree pruning: proper care and restricted oot

level of about 3 meter fromground. ~ Long-term orchard management growth. Along with soil
After that 3-4 main branches needs proper care. Spils with conditions, tree prunming in HH'
emerging and having outward physical constraints, low fertility maonths of August to Scptember is

growth are retaned and rest are
pruned back to their back. Main
branches are allowed o produce
shoots end develop in to canopy.
Thinning of excessive criss-
May and July 1o maintain 6-8
shoots/ branch., Trees develop
healthy canopy after 2 years and
start bearing.

1. Salimity and sodicity: Mango trees
planted over problematic soils

and biological health can never

-0 o

algo esaeniial,
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v. Germplasmg activity and

spacing: Varielal replacement is
very slow and farmers arc less

deficiencies are one of the major
factors added 1o the ongoing
lower productivity. Proper

staring from flowering to fruiting
OF &ven pnsihuveﬂplmu.ﬂighl
time pant protection measarcs ans

receptive for introduction of new
varieties in place of locally

Dashehari. The nsk is
higher and almost found
impossible option for smell end
marginal growers for economio
ground. Introduction of high
dengity (5%3m or 6x6m) in
Amrq:-ll.h und D:.ahchm wnuld

mutrient doses were thus
tomaintain healthy soils,

required for mejor diseases or

iftrees do not fower by that time,
0.5% urea (5 g'liter) or 1%
Pnuumrfihm[]ug.rhm']mw
be sprayed in the month of
February to induce flowering.
Spraying of 2% KNO, af mustand
size will increase the frort set and
retention of fruils.

Frost affected trees becomes wnproductive

wvil. Discase and insect occurrence: Apart from that, proper irrigation

Weather related changes alao  facility should also be explored during

contribute townrds disease and  fruit sef and developmental stages. In

ingect occurrence in mango absence of life saving irrigation,
productions
[ T a
obviously
lower,
Absentee
landlords arc
algo one of
the reasons
but leased

W PCrsons
should
choose the
priority of
{ effective
orchard

Fruit drop and nutrient deficiency affecting greater produoctivity

vi, Weather abermations and nutrient
deficiencics: Over few decades, |

changes in extreme heat waves, &

high temperature, unseasonal

rainfall, high evapotranspiration,
extended night temperatures and
frost occurmence and il negative
impact etc. alters the
phenophases; fruit bocome
nubbin fireit, increase in frait drop
and cracking is commonly seen.
Slower fruit growth and low
weight froit production. Air !r-h
pollution causing black tip is also
mother factor for reduction in

quality fruit production. Nutriett  § ¢of webber, powdery mildew and Irrigation needs for frui sctilng and its growth
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Technology

Technological interventions of the fertilizers in

modern farming system in India
[0 Shri Shivam Singh, Shri Anil K. Singh, Shri MLP. Singh, Shri Satish Singh and Ms, Rupali Singh
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“Fertilizer” is the Latin word which
connotes the fruit bearing. It is the
artificially produces product which
contain plant nutrient in the available
or partially available form. The
production of the fertilizers by the
different agencies in India is governed
by the fertilizer control onder (FCO,
1983}, Therefore, it must nod contain
any harmiul substance abowe the
permizsible limit and thus may be
Earlier, this country used the ferm
fertilizer as an essentinl substance
which derived organically or
inorganically and provides essential
and beneficial plant mutrient for plant
growth in the soil directly, Now a day,
the government of India introduced
the customized fertilizers under a
clause of 20 wesks of FCO [1985)
whose function is to manage the
problem of increasing the
multinutrient deficiencies. The
straight fertilizers (such as ZnSO0,)
was the first and most important
category of micronatrient fertilizer o
improve the nutritional status of the
soil but only one notrient was added in
an application to the soil. To remave
this defect an introdoction of the
coaled or fortified fertilizers were
(i, Zincated urea with 2% Zn coated
al urea gramules) prepared in 1992,
After certain period of time various

multimicronvtrient fertilizers wers
introduced which is the mixture
different formulation of solidTiguid
has been notified by the state and
central government in the large
nuEmbser,

Fertilizer application remarkably
helps in achieving the self-sufficiency
in foed grain production in India.
Recent investigation shows that the
level of food grain production is
283,37 million tons in 2015-19 as
compared o 265.75 million tons in
2017-18 and 74 million tons n the late
sixties and early seventies, The allied
seciors of the agriculiure mehuding
vegetable and fruit production
contribute to 314.67 million tons.
Current investigation reveals that
India ranks second in vegetable
production, third in cereals
production and second ranks in

pomolegical production at the global
level.

The application of the fertilizers inthe
soil and uptake of the fertilizers by the
plant gives the valee fertilizer use
efficiency. This efficiency is well
intluenced by the weather and climate
upto a large extent. Among the four
monsonns this country recerves abot
TO-75% rainfall from the south-west
in & year. The rainfall durning the
current year 15 weltest from last 24

vears (1994 to 2019) the couniry
(IMD, Sept30, 2019}, The total
rainfall received is 9% above normal,
Due to the ahrupt weather condition in
the major part of the couniry the
cropping pattern corregponds timely
sowing of the crops in Rabi and Kharif
bath seagon disrupls,

Fertilizers inhibit the physio-
chemical properties which bave direct
effect in their storage, transporiation,
distillation and spplication on the
farm. Fertilizers mixiures are either
open formulate (ie. comtents and
ingredients are disclosed by the
manufactorer) or close formulate (as
contents and ingredienis are not
disclosed by the manufscturer). The
former is easy to handle and
communicate whereas latter have
handling problem and resulis the
nutritional imbalance, The autrient
based subsidy (NBS) implemented
for the phosphatic and Potassic
fertilizers in 2010-11 are alzo the
major reason for the nutritional
imbalance, In other words, the NPE
ratio gots disturbs. Graphically NPK
ratio in 2010-11 was 4.7:2.3:1; 2011-
12 was 6.7:3.1:1; 20014-15 was 3:3:]
while in 2018-19 iz 7:3:1, The ratio
ultimately affects the yield and its
attributing character upto a large
extent, To check imbalance ratio the
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Government of India had made
various techodcal efforts such as
coating of 100% urea gramules with
neim oil, elemental Sulphur, reduce
the bag size from kg io 45kg with
increased cost and many more.
However, handling cost of the wrea
whenever be compared with
Phosphatic and Potassic fertilizer then
only there would be positive impacts
on the NPE use ratio. All India
fertilizer consumption shows the
modest growih over the previous
yoar. The total sale of the fertilizer is
5,437 billion TNR in 2018-19.
Thercfore, the production of the wrea
was down while DAP and NP/NPE
shows some improvement ower
previous year. Pictorially, the wurea
production dropped from 24 5 million
tons in 201 35-16 to 25.4 million tons in
206-17 and ultimately 24 million
tome in2017-18.

Indin started with the production of
the phosphatic fertilizer S5P in 1906
by El Deparry (Iodia limited at
Raniket near Chennai) but the food
grain wis produced by the iraditional
method hence, fertilizer evolution
does nol bave any effect on the
farming system therefore, the yield
and itz attributing characiers were nol
very much influenced. In 1980, the
couniry recorded the remarkable
growth in the food grain production
by increment of NPEK consumption
from 0,7 million tons o 1.2 millien
tons updo 1990, In 19940 the rate of
Potassic and Phosphatic fertilizers
consumption slows down from 1.3
erillion toms to 0,9 million tons and 3.2
million tons to 2.8 million toms in
1992-93 respectively. Over
Tertilization of the fertilizer in the
country witnesses record growth of
mtrient ion during the first
decade of 21® century. During this, the
MFPE consumption increases from
16.6 million tons (2000-01) to 28.1
million tons (2010-11). Individually,
H, PO, K0 consumptions are 10.9,
4.2 and 1.6 million tom in 2001 which
increzged to 16.6, §.0 and 3.5 million

Ioas in 2011 respectively. The nutrient
consumption agam dropped 1o current
dale due o implementation in the
Wutrient Based Subsidy with effect
from 1% April 2010 and resolis to
disturb the NPK ratio as discussed
gbove,

As far as availahility of fertilizers is
concerncd, thore is an adeguate
amount of stock available to start the
opcration in the coming scason. The
catimated data reveals that nearly 2
million metric tons of wrea, 1.5
millicn metric tons of NE/NPE and
DAFP, 0,56 million metric tons of 35P
and 0.54 million metric tons of MOP
are stocked for 201 B-19. The fertilizer
companies had committed to ensure
adequate supply of fertilizers in cvery
nook and corner of the country to
sustain enhancement in the
agricultural production and farm
income.

The Indigenous production of
fertilizers reveals that the overall
production of the total registered
nuirient (N+P) is increasing with
almost constant rate Le, 12.3% in
2019-20 whereas 13% dunmg 2017-
1B over the previcus years, The
production of Mitrogen and
Phosphatic fertilizer was 13.43
million metric tong and 4.73 million
metric tons in 2017-18 with a
marginal decrease of 0.7% of
nitregenous fertilizers and increase of
phosphoric fertilizers to 3.8% from
last three years, Globally, India ranks
production whereas nutrient wise it
ranks gecond in nitrogen and
phosphorous while fourth in the
polassium consumphion per hectare.
Pictorially, Indian scenario reveals
that 150.5kg nutrieni use per heclare
while China Bangladesh and New
Zealand accounts 424.4kg/ha,
251.7kg/ha and 1485kg/ha
respectively.

Quantitively, indigenous production
of Potassic and Phosphoric fertilizer
had been boosted from 2016-17.
CGraphically, by weight the present

situation of the production of PO,
fertilizer is around T0%: which was
equal 1o 100%% in the late nineties
shows lesser quantity of demand, The
lfaulty taxation regime caused
mdigenous production UHoompElItive
and unmarketable. Economically, the
taxcs: of the finished product of
Phosphoric and Potassic fertilizer are
nearly cqual to the fimal import
product, ¢ g. custom duty on
ammonium and phosphoric acid is
same a3 finished product at 5%, The
higher GST on the final produoct of
Witrogenous and Phosphoric
fertilizers resists the production. GST
o the ammonia is 18% while that of
phosphoric acid is 12% against 3% of
custom for finished impont products,
Though there is no provision for the
reimbursement of the applied taxes by
the government of India, Import of the
urea is increased by 9.0%, MOP by
26.8% while DAFYNP/NFK fell by
3.3% during 2019-20 than the
previous year. The quantom import of
the urea, DAP and NF/NPK are about
598, 422, 0.50 and 4.74 million
metric wns respectively (2017-18),
But in the coming years duc to new
plans fir the planting the fertilizers
inchastries, the import of the fertlmer
assnmed tobe fell down.

The new India iz changing with
alarmed accelerating rate in all the
direction, For fertilizers, the
intervention with the nano technolagy
wings the industry upio a large extent,
Each grarn of clay, if hag purface area
of one sguare meter then its surface
area in micre scale would abowt 1000-
1200-meter square, Therefore, they
are the customize form of inpot which
are designed synchronously to deliver
nutrient slowly and steadily in
consonances with the crop
requirarnent. This can be achieved by
preventing the nutrients from
mteracting with soil, waler and micro-
orgenizmy thus releases nutrients when
crops directly able to wuptake the
mrrients, It bad also been found that
coaling and cementing of nano and
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sub-nano composite are capable of
repulating and release of the nutrnients
from the fertilizer capsule. An
cxperiment was conducted on
patented nsno composite consisting
of N, P, K and micronutrients along
with mannose and sucrose resulted to
increase in uptake and utilization of
mutrients by the grain crop.
In order to repulate the release of
outrient from fertilizer, the nano
zealites are used end found to be
affective in enhancing the mfrient use
efficiency by the crop. Nano-
compesite bad been developed to
supply all required essential nutrient
by fortifying them info nano zeolite
and facilitate the balance crop
putrition and sustein ¢rop
productivity. These Zeolites under the
natural condition proves to be
uneconomic for the farmers of leas
developed arcas of the country
therefore, an alternative method e,
controls released or slow released
fertilizers are being introduced.
Slow released or controlled released
arc characterized into 4 different parts
wir,
1. Conventional coated fertilizer
with other material.
2. Watersoluble.
3. MNitification/ urcase inhibitor.
4. Bparingly sohable.
The coated fertilizers come ito the
soil solution via diffusion process at 4
very slow rate but long period
exposure inhibit the activity of
nitrifying bacteria by its alkaloidic
action as a result pitrification is
minimized and leaching process of
nitrogen is reduced., While in
mitrification inhibilor amd yrease
inhibitor, the urea is hydrolyzed by
urease enzyme when it comes in
contact with water, If the enzyme
activity 18 inhibited the raie of urea
bydrolysis reduces and emmoniom
formation decreased. So, nitrate
formation occurs at & very slow rate.
Many attempts had been made to
produce the npitrogenous fertilizers

which could release nitrogen at the
rate approximately oqual to that of
plant need throughout the growing
scason but the results reveal
remarkcable hope in the coming fture
researches. A new evolutionary
change had been made by reacting the
fertilizer with the formaldehydes
group in the presence of catalyst
regulis o amount of nitrogen is soluble
in the in the cold water while the rest
would be soluble in hot boiling water.

Recently another most affecting
technique i.e., the considerable
amount of the motrient which is
assumed to lost is introduced into the
specific struchure such as magnesium
ammonium phosphate, DAP
brigucite, urca briguette. Iis low
congentration of the toxic substance
relative to non-loxic is mone effective
I higher hive form. As compared to
the others it is inexpensive and cheap
price as well a8 mobile in soil asanea,

The above documentation conchades
the slow release fortilizers improves
the yield and its attributing character
gt reducing cultivetion cost and
ingreases (he nulrent use efficiency.
Blow release fertilizers reduce the
plant nutrient toxicity and stress. It
recuces the labor cost ynder the split
application of fertilizer. With the use
of such fertilizer the root bum is
evoided if by chance relcascd im
higher quantity. The adequate
amounts of the frcc nutricnis &rc
available throughout the growing
period without affecting the kinetics
of the soil biota. K also saves the
nutrignt from the leaching,
denitrification and volatilization loss.
The preponderance of fertilizer from
the manufacturer unit to the
destination should be conspicucus
towards the hmited time i.e., fertilizer
should be received to the destination
timely during the crop season, Total
copsumplion of 58 million tops of
fertilizer products moved 80846 by rails
and 20%: by road however there is a
serious shortfall in the availability of

rakes, Governmeni of India
emphasizes on the opening of new
cargo porls as well as ships for
meducing the pressure on the railways,
About 25 million tons of the fertilizer
which is imported and manufaciurcs
nearby the coast assumed 1o reach by
cargo ship casily arc cumrently moved
by rails, An experiment with & vessel
was successfully dispatched from the
Kandla to New Mangalore and
Taticororin carrics 12000 tons of
fiertilizer in March, 2015 as a trail run.
Bince, the reimburscment of fright is
governed by the various agencies
thercfore, the cost of cosstal shipping
is wery much higher than that of
railways of roadways.
Presenthy, this issue had been taken by
the government to provide the
concessional port tariff for the
ports provide the storage facilities for
two weeks and increased labour
charges which make the railways
more competitive than waterways,
The ways of transportation can make
alieration in subsidy under nutrient
based subsidy (NBS) scheme. Al
March, 2018 it may be noted that
Dhrect Benefit Transfer (DBT) had
been rolled and weekly basis of
payment anmounced. The subaidy will
cottinue 1o be routed through the
industry only,

With the various challenges faced by
the indusgtries on the warious
parameters the fertilizer indusiry
ensures us for acquiring the adequate
supply of fertilizer in every nook and
comer of the country. The industry
made various technical mterventions
by using nano-technology,
the last 10 vears of span. For
sustaining more reliability of
agriculiure and allied sectors
regarding the production and
productivity, yield and its attributing
parameters and strengthening the
economic base of the country the
technical infervention is playing a
eracial role.
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& Bachpan Creations is an
online and offline forum to
support and sirengthen the creative
aspects of the children by providing them
theoretical and technical skills. Apant from
supporting children Bachpan Creations also provides
video, audio, print content on different social and
political issues. The firm is in the business of
consultancy as well and provides service
for image marketing and research ;
which includes political &
ommunication and
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