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(' Peace and prosperity by river rejuvenation )

Editorial

he river does not flow

alone. When it flows,
a unique culture, a distinct
civilization and a novel riv-
er ecology also in a dynamic
motion flow with it. The set-
tlements and people around
the river, the embankments
of the river, the fields and
gardens of the river area, the
birds and butterflies, the soil,
sand, and vegetation there,
the countless microorgan-
isms hidden in the water,
land, air and stones are pres-
ent and remain in that river
area, only because of the ex-
istence and flow of the river.
Every river has its own

unique civilization, in
which along with people,
there is the habitats and resi-
dences of millions of animals
and plants, visible and non-
visible to the naked eye. How-
ever, this river civilization,
river culture and river envi-
ronment are not the same for
all the rivers. With the change
in water, soil, climate, and the
cultural-geographical terrain,
the nature of this river system
also changes to the same ex-
tent.

ountless rivers on earth

have their own river sys-
tems, their own river civili-
zation, their own river envi-
ronment, and their own river
cultures. Among these rivers,
one is the Sherni, which starts
from the upper plateau re-
gions in the Chambal region
of Rajasthan and flows slowly
down to the plains. Now it re-
mains perennial and with its
rebirth, it has revived a new
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river culture, river civiliza-
tion and river environment
in that region. But all this did
not happen on its own. There
is a very interesting story be-
hind it. The Sherni river has
now started flowing freely
throughout the year, carrying
the story of this new era in
itself. There was a time when
the Sherni river had dried up,
and with it the old civilization
and culture of the basin was
destroyed. Its own ecology
and ecosystem was destroyed.

The people living in its valley
were displaced along with the
river. Now when Sherni is re-
vived, its civilization, its cul-
ture and its environment, all
started to settle again in their
refined form in a new way.
When the river came alive, a
whole river civilization start-
ed to revive in that area. The
change that come in the lives
of the people there due to the
river becoming perennial and
the value of the sparkle in
their eyes can be seen only
after going there. The joy that
water brought in their lives
can be heard in their songs.

The river valley and the
nearby towns and villag-
es get drinking water from
the river. The Sherni river,
which is brimming with wa-
ter, has once again become
a place for people, children,
animals and birds to quench
their thirst, as well as a place
for them to frolic, bathe and
play. The land has been filled
with water. The fields have
blossomed. The animals are

having a great time, there is
no dearth of fodder, water
or pastures. Now even stones
have sprouted water wells.
But that river was not always
the same, neither were those
fields, nor were the villages
and nor were those people.
In the year 1947, our country
India became independent
after centuries of slavery. For
a long period of time, there
were nationwide movements
for the freedom of enslaved
India. Both non-violent and
revolutionary. Countless peo-
ple sacrificed their wealth,
happiness, peace and life.
Like other foreign invaders,
the British too eventually re-
turned to their country. In-
dependent India had its own
governments.

New plans were made for
the development of villages,
towns, cities, roads, factories
and markets. An army of new
rulers and administrators was
created. New leaders were
cropped up. New officers were
appointed. A new generation
of old industrialists came
forward and many new busi-
nessmen started emerging
on the scene of industry and
market. Amidst all this, many
new and old contractors were
established and a contract
system of its own kind start-
ed taking shape for the devel-
opment. A new batch of ma-
chines, engineers, managers
and labourers started getting
ready across the country. To
establish cities, to build roads
and to construct buildings,
small and big pla
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being destroyed. In this, the
hunger for money and un-
controlled greed developed a
powerful corruption system.
It included leaders, officers,
industrialists and business-
men. Engineers, contractors,
small officers, employees, and
many types of brokers and
lower professional people, got
involved in this corruption
system and became a part of
it.

Continuous legal and illegal
cutting, digging and trans-
portation of mountains, riv-
ers, forests and lands started.
Within no time, a powerful
and money-hungry, greedy
and violent corrupt system of
the power sector, service sec-
tor and business sector came
up across the country, which
is known as the mining mafia.
Like other areas, the Cham-
bal plateau also started get-
ting dug up. The area of the
Sherni river was also affected.
The flow of the river started
getting obstructed.

The ground water started
decreasing. The fields start-
ed drying up. People start-
ed getting displaced. Many
took up guns and went down
to the ravines of Chambal to
earn money by looting. Many
people called them Chambal
dacoits and many others reb-
els. Due to the drying up of
the river, destruction caused
by the mining mafia and the
terror of these rebels, the en-
tire Chambal region was dev-
astated along with the drying
up of the river.

Bhai Ji Dr. Rajender Singh,

widely accepted as the Wa-
ter Man, has fought for water
with many water warriors in
the dry areas of Rajasthan for
the last five decades.

Those few people, being cou-
rageous water warriors, kept
fighting the mining mafia,
in court, on land and with
the system as well. They also
fought against the indiffer-
ence of governments and
societies and also fought
against the corrupt nexus of
the so-called development
system. And since then, all
of them have been fighting in
the same way with the same
courage and determination.
Only then has this Sherni riv-
er become perennial again.
Growing from one area of
Rajasthan, their fight has now
become global.

Under the leadership of Jal-
purush, water experts of Ta-
run Bharat Sangh and some
enthusiastic men, women,
youth, farmers and artisans
from many villages built
many small dams and ponds
on the Sherni river, and
due to this herculean effort,
this dead river was revived.
With this inspiration, he and
countless teams of similar wa-
ter warriors, under his lead-
ership and beyond are now
fighting for water, land and
life all over the world, so that
the money-hungry people of
the uncontrolled economic
system can be saved from the
climate change, global warm-
ing and the possible war for
water.

So that our very powerful
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earth system does not com-
pletely destroy this misguided
and ignorant human system
and its unnatural economic
system, drowned in the arro-
gance of knowledge and sci-
ence, in the coming era. He
got the knowledge of these
small dams, river systems and
water systems spread across
the earth from the study of
water management of tradi-
tional societies, his own con-
scious experiences and in-
trospection rather than from
books on modern science
and technology, which he put
into practice along with the
people.

Three things are very import-
ant in this. First, the selection
of place for dams and ponds
built along their base. For
this, it is necessary to keep
two things in mind. There
should be maximum possi-
bility of water accumulation
from rain at that place and if
the land is rocky, then there
should be fractures going
deep down in the stones, so
that water can seep down and
get absorbed into the belly of
the earth and due to improve-
ment in the level of ground-
water, water remains in the
rivers and reservoirs built on
the surface of the earth. This
accurate understanding born
of his experience and tradi-
tion has proved very success-
ful in practical terms, and
due to these principles, he has
made many dry and dead riv-
ers perennial again.

The second most important
factor in this successful cam-
paign of river rejuvenation
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with public participation is to
study, contemplate and anal-
yse the civilization, culture,
environment, sociology and
economics of the river in all
its forms and dimensions and
to build a very cordial and
working relationship with the
people there on an equal foot-
ing. So the local residents can
join this campaign internally
and externally with full con-
sent and dedication, consid-
ering it their own work with
body, mind and money. Not
everyone knows this art, but
Bhai Ji Dr. Rajender Singh
knows it very well. And this
ability of his has a big share in
his unique success.

I myself have learnt and un-
derstood this while partic-
ipating in some programs
with him. The third very im-
portant thing in this success-
ful campaign of river rejuve-
nation is to maintain a lively
and cordial relationship with
the river, dams, ponds and
people.

Keeping a vigilant eye on the
events and situations happen-
ing there and correcting ev-
ery possible problem in time.
This is a very important step
of the culture of knowledge
and science, which has al-
most been forgotten by this
age-system which has re-
duced science into technol-
ogy for the expansion of the
economy. These peoples
groups working for river re-
juvenation and water conser-
vation have maintained this
core of Scientific culture well
in their work culture.

One third of the money for
the dams built for the revival
of the Serni river was collect-
ed by the village groups that
had joined this water con-
servation campaign, and two
thirds was contributed by the
Tarun Bharat Sangh. We were
told that there was no gov-
ernment support in this and
only about twenty-four lakh
venture rupees were spent
on building each dam and
the pond at its bottom, out of
which the Panchayats are now
getting some money from the
auction of fish in these public
ponds for no investment in
its construction.

These dams and ponds have
become witnesses to another
very important event. When
the fields became lush green
and trees started bearing
fruits due to the perennial
flow of the Serni river, the an-
imals got fodder and people
felt prosperous, then without
any ceremony many rebels
came back from the ravines
of Chambal to do farming.

They surrendered before the
government, served their
prescribed sentence and now,
having become Jaldoots, say
with joy that now we have
become water-rich and have
also become respectable. The
dry fields were even then, but
now when the water has come
and the crops are growing , we
felt that farmers have become
Nambardar in the true sense.
Now they raise both their
hands and shout slogans with
Bhai Ji Dr. Rajender Singh,
“Neer, Nari, Nadi, Narayan,
Narayan, Narayan, Narayan”.
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Their joy and the connect
with the Jalpurushas are
worth seeing. This is a unique
story of peace being achieved
in this violence-ridden region
through water, which shows a
new direction to the efforts
for world peace, in which not
one or two but about three
thousand rebels of Chambal
gave up their guns and picked
up shovels, built dams, dug
ponds, became “jaldoots”
and “Shantidoots” and got
involved in water conserva-
tion and river restoration.
This work of Jalpurushas in
the journey from violence to
peace is a unique example of
its kind in a war-torn world.

This time in “Kahaar” we
have invited some articles on
rivers. Many people’s groups
have started a series of Pani
Panchayats and river jour-
neys across the country. We
all should become a part of it
and connect the country and
society recovering from the
torture of severe heat with
this world-wide water broth-
erhood. The same can be al-
ligned with the Government
policies and progrms too,
unless aal the stakehloders
will get up and involve with
hands and hearts ot it, the ef-
forts will no be successful in
its true spirit.

One more thing. I have seen
and heard the story of the
revival of the Sherni river by
going to the river area my-
self. And the villagers them-
selves have testified to what
has happened. I was told that
a large number of rivers and
ponds have been revived in



many dry areas, and work
is underway on many more.
All this has been done by the
volunteers working in the
non-governmental  sector

and the people of the affect-
ed area together without any
government help. I am not
aware of any such example
of river rejuvenation done
by the government system

despite having many depart-
ments, divisions and institu-
tions and a huge budget.

There should be honest and
deep thinking on why there
is such a difference between
dedicated public efforts and
the working methods of gov-
ernment departments.
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& 399 (Laws and Rules of Con-
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1944, p. &A™ 25 Y 90), AP
WReY (fAeIhIYTh ARA, p.
YFAISdG 37eATT 34), HAfcap,
WPl (3erddg HfedT, 3. YfARgThH
B0 12 JH-01) B He™ ol
gfe; |

&1 Al 72 1 A o AHS I &
519 &1 Ho1 %l BT eI B 2l
BR-ER H A BT 9 AT ST 2
ST Ye=—T STt WisTH SMHT I
€l €T 81 J€ Sgd & Hecayof uat
W%ﬁ%%ﬁaﬁm‘qaﬂm
Bl Hgeaqof e o & (3ae, p.
HUSA 01 b 01)] gl TRE 3t
ged, mﬁ&rﬁwmﬁﬁv
SaRa®Y I8 &1 dd 4RIy, A,

AP 11 - (3-4) WG 3iH TS - R, 2024

URAR FRBId b 39 b ®9 F ol
ICEEIERRE
I UNHE b ®q H T qldw
Sita<dl & w9 H gAR IS IR
& T WRART ST IRURT St 4TS
¥ fiag 81 318l R & ®9 I IR
dg, 91y & agh1 (fAef, ST
, 309G (MY, T/, e,
3reforre), Himia, =R (R 39
U A=, 1998) 311fe IfAferd ®u
A 37191CT fIeme A 374 €]

29 oA H 3ufvel (senfg i
3UfATE, 2006) 1 GHARA Bl
ISy & &Y H 391 [Afg w@m
I &l 3P AR &H JRI0T Bl
d1d PR &l P 18 TRIUT AR

3e1 I 9t g iU SadRawu g IHd Wgd B &1 HeQRIv,
IJg URd & IMIGIG IWpla ' & HTRUSIROT, UPTAAYRTT,
AR A &1 € yvra g1 fafda UISIYRIOT, SIGISYRIVI, SEIYRIT,
IR B - A, EAEn, 36 89 370 @ gfaen3i b v SgldadyqRIvn, fAsgRToT, rRIgRvT,
TG-HE, TP 7 el dTasic S Uiplaes HUCHHT Bl Qgd dvd IMHAYRIO, IRIERIOT AR,
MRS IPIA (Railways, 2024) & g 8AR BT g9 UIPpfded ARG,  TarqRror,  fof
& BRUI Fdd FRAA TR HHLH Bl Gd Jod HHA §UIAS  ITHSRIV], THEYRIUT s«op'maré’r%
gichl &1 AP IRPfA BT 3MYR IRGU-AaeH B A PRA 61 R 18 TRV 2| SR FAPHARGIT,
URAIAT &1 S ARAIAT & BRUT  gH fbdl aeg AT ARG bl afl Agw@ RIRgGRIvT, RAIGgRT07, fAgendyRmy,
FAIACINE B UG GAHINTRE  SUA IV eI HWF AT,  3NRAERI0N, afASRI0N, SHfergror,
SE U B oA RS ®AA T 39 Ufcl 8HRT 37TeR 919 d¢l &l HIFGQRIOT, BIeIRIOT, FHUTGRI,
IRFTYITTHIPY P AU RR RS BRI A RA P A S TG BIFABIGRIVT, ORI, HTGRI0T,
3N R 36 8, 3UT Jald 8 & H T & &1 5 RE ST Bl ARGRIOT, UTEYRIOT Ue HRIERIT |
o5 P A T HI HTA &2 fb TS P U AW 31 f&m I B
RE IF 3 Bl AT B? I8 auft Ia &, 579 g9 goryd el RO F 3R ciifbd IWRpd

&1 3787 P & b Afea ddl AR & 3iadld 0T, HeTIRA
{5 TRE AT GfAeT IPEIE? & Ig 1d W el & Uil & SHb 311 Y =i & STl &1 51l BreticR
fd RE APINGD! B R 30 AU & WY 379 Ul Bl 3elisd  H 3Ry Ul 6l Il B &
B YNNG I T2 AT b [PA A N AR T T A T H 1 Eidl &1 Tl R I8 AT
FM A oA Arg a2 P Re Al HreR e dvaNediel TRAAR  37192TF & P wRad! drel & fordA
AT IBR o arett 81?7 T RfAa e, el e RAd I Fs off vy fad v € a8 I w9
RE YR&1 Bl AR Aolgd fbarae? A8 Eld €1 &d 9l 1 ARAT @R IMRIUT 3R AETHRA &b HAHSD DI
TEARE PRI AW FAAFAERAT  FUSAA I3 U35 e b sy & 3MeR AHa fold v &l
fosar 7T &1 AT & A RA S A H YAl v UBR &2
fasraRq3t &f 31+ Sfiad § &4 379 U9 I 3541 & b gaaH a9y
TRAYA S, TG WERAJ IUE  MRA RN ? RARTH G, 9, g1,  § B! 3uagdl RN 8?7 TP
{31 T & (YFrTsdarm-aifed,  aifces, Sar, fewofl, FAerer, 3mfd S 37ezreH R b1 SM0? ot enfifes
7.22/22)| ORAR WeRT B cfifosss A1ed A ORA § Ud v avg e I A 3y Hgaqyf €, I o
Ud URcllfbb Gl el fAaRI B Uh 1 G SHAMT o WRdd fba1 &7 Jdd €, i I8 upph ef® &l
39 o H w1 AT Bl ST g1 Ol IRl Y § qiR IRPpd nfiics ef® A A Heg A

& ol 3P PR R U §, 30 e dele e A g & (RA
R g IS s i Agcayoiuel  Siiad & 3T B2 UId €1 ea1ded  INGpfal bl deTif-ided, 2017) | oRad
8,37 99! Uh A H R g & 1 Iepd URA §H Rt a2 Al denfAes faemsii &1 serrd
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fbar /T g S Ipfa,
ARBARA, EAAARA  (WRAT
g, 2016), 3dq, 37ferRA,
mifagrH, faffdsm, Jgfsm
JAfed 1fTra, =ifag g fvae
1T & PRUT IRPd bl Hgal 3R oft
31fAP 5 STl &l

STl IR INGauTIias, fafdena,
HHANRA, ATHIUT Ud 3TeAT D
gl H=d Siiaq &l el wuTfad
BRd &l gaad I § fafdeme,
A5, Hefora, wAIfds, AP
JIfgd 3 vy oavq & SN AR
Siiad @1 & ufafea yunfaa &
& | Fgefterd, &, &, a9, &,
A1 3fS &I WH gAR YPH-
apT i Sl & {9y sg /= 8l
e & o fam 3refora ey 1
gg It fSERdt &I §1d &
et El 1 gear g, o |fa
3l Pl Ug 8 AT Bl

TRIPT BT B g, TR aRued
H 91 IP1eRA & o Ul B g6
APT DI JUTE! ST F IR BT
HfSA 8P &3 avE foT Hat el
Pl e, 3b Hgwd B! T8l JHS 311
gasaTl JEf 3rfed W Ul §
fobg 3Ifed J & HIegH | Ferd
32 &b 3T DI TEl THST ST Tbel
& aifes 3G B 3o T & |
I&pd Al b Bfaud g>bie
3GTEVTT &l JGa? SHP Hgtd &l
A B I B 8-

1. YN & AEd: A% b
3R & foiv Ueh A ufgsam gich!
&1 39 ufesar & fo1 Pis off afth
U AT 1 IR el B Jhd]
T | qIfonfx e e 9y & 3=Ror
& =1 gfsan &2 3 AR g
AR AT & (qIforafrer, 1993) |
Ig U IR TToiopel Uishan & forase
ATeTH 3 91&G &l IR a1 STl
&l 9 ufear &t 5N Agifae vd
YRS ®9 A ST & 98 W=
RY 37fe gRT WS wu H Hefid
RT3 BT T B bl gl
SHh WY F A 9 IRUTS &
9 (3MRBISE, 1999), ACHIST

fdT= Agayuf g1

2. TN &l g ; et
& & AU 3ar $© IHSA B
fore fg Jddbed Trh NALAS &
ST 81 5781 W 7 & fafdey gaff &1
AT ST & 1 1 &Y SR & S
fPg dvg I Afth 9 &I IHSTN
3 R B9 3T dT &l U
PR Il &1 T8 TRIPIS Y J T
ST I&dl gl 39 A Aregens
(TferTeaeRay, 2016) ¥ aftia
IR Weyol 2

3. Siiad ey ol fAeiRor: @anf
fJer—< 3 59 ulRig dfts &
3gd faa & a8 Bolufve I fo
T SR g1 HOUfAYe § uRaR,
A5, T4 TRY e & Hgcd Pl
faRAR Ydep §Td §U 3794 Sfiad &
A= el Pl fog avg I U a9
& g, 39P fall gART RR 5
RE I 39T g, 29 AR gdb
AT T &1 57 Ueh AT Afeh &
0 yen APy & a1fds 3197 Sfe= &
TS fom & Tep, fal & Wb

AT = Fd2AT, 2005) DI FHSH
& v 39S & AreTdcer=A(dl
Igi IqTe IR DI FHSAT SV
wifs IIUG FTER P IS
3T TH3E3R o B FaATaey T8
HHST ST bl Y Ao Pl
URART aRYeT F JHeTT 31T g g
IRE SFT AV Al I8 FGER BT &l
36 ¥ ¢ 7T JYEd 3 A
AT IR &1 51 TRE ITRIABRT
Pl &1 ST a1 e[, S 9PT &
Ye a1 981 gHeT IHST 371 gobdl
(ATsTadTRRAd, 1987, 9. 163) |

5. Afdedr : 59 <y & 3%
ITh vd Hifderad et &1 9IS
& fow e Afds g1 afge?
319 fHeTfiaE & fhg dvg Afid
BT A1fRU? 34 99 P T4t fafia
3ufAse) # WE ®y & afofa g1 e
TP DI IH-gH! HdTe, THURITH
nfe & H1eay I @l S Toedl
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wd BT HIfderde
HEaqut 3 &

6. URUT f&ad : 39 e
¥ gedfl, g5, 9%U1, B, 33, TBY
311 31 Ghl & 31d &l Hgeaqul
faTIaRg & 3T fosar = &

7. 3BR & Hgd : 3T
0T & SISt o T & ArYy fafder
3960 Ud dsfAee "ell @
THIT &R & folU 3TBR (432Hz)
P dSTTfAh IR &l FHSAT 37
Heaqul &1 39 W 3RRA JsAdb
Qe 81 gob & (Omkara Ka Tatvi-
ka Vimarsa, 2019, pp. 56-64) g1
oMelf & ATez A P HEwd P 3R
35IPR fBar s &

3UNE : 39 @RE 8H Bg Ahd
g f5 IRGd AT A AT T
YRy Pl IBlA &g Halia-l &=
-39 ®I AT B e
2 MRA 89 & 9 B Jq1Y-I1Y
WRARIAT &l JHST & e, TRaay
P I F v, 9 Ay @
ST & AU, 3191 IORT &l qHSH
&b folv 31aegs & fb Ipd &I
IH= aRad g, fafaer sl o
fater sTA-fas= &1 9Het ISP de
31 P JHST ISP difes [AY Jed
R WA & 1, TRAT 814 P
g & Y AR ISR it b de
I AP 3y B Avpd sTH
% 1Y TR FIR gRT YRATY Bl
HASAl d& IR 311 Ib| ARG
TN, AT R Ud g
qefl b1 I f&en & 5 T | Y
& 31 319RTE, & &St I I 5T b
Ud ¥ fAId gred Pl RSB Bl
T1efes ¥ H TR R AN
SiiaH Sdid fBaT 31T Jab |
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31 UPIERY & STeT WIEIUT BT Ahel YAPT: STd Tefoidl - gac1 &Y §eais &l adi

qref IS A9l I 1996
@rmuﬁmaﬁvqwsﬁer%m
Tbeud a3 ¥ 31 dbe
fAarur & fav yufdd v s
1o &, o eeT 389T HHR arn
¥ it # I[uTeTe GUR 3R sgara
A1 &1 R & AT d 9T HaTad
IeIfie g 3R dfRd e
P e & fav sad ufadgar
&1 waref fafe faemesy; dem,
PORE  IWMA, WHR, WHA
qaaa‘rﬁvmﬁm’r%warﬁw
STl TR&IUT, YATROT TR&TUT, AW
WTsdl 3R 3MfAT yee, Afge
garfpavT, 8T 3R P fas™
T AT IR gAY UGH e & feld
BT BT &l

gRATe} TR T 5Tt T&IUT & forw
AT AZT3N Pl ggg WPieR W
3MenMRd HRIGH IS 3R JRTE™
IR W UH Bl BRIGH T T
2| 39 S Hiems B IERT TR B
I A €, 3R e a1 &, 3R
fabelTel FepTfIA 8 & | 3 Aheldl &
T BRD! Bl AHS b U IRd
&, a1 JaeIEd! IR B 9Rkg
1. I g I FER & BRBRI
TG PN (g bl aTd =il
Pl g o1 g 3m 3R
I TR g B Hrft A S
goorEs # ot Bl s 3R
SAYPIGRT ¥ 89d IH1eE & foe
P AP A PH IR ¢ |

3119 37d b P HJHdl T fA=iIg
RIE?

3. dsg &g ¥ g
B IR B GHSHT 3R 39BT
IHTE BT BIhl BRI
g, Afd 89 3R gART Iem =9
PR FHSTd 3R TR B
P P PIMAR T B4 3¢ &l
EHA SHUPTERT &1 Hgaqul AT &,
i ARV 39 ®Y I
TEAPT A B BT § o 130
T AT P &1 STl ¢

” ._‘....qﬂatq mﬂmﬁﬁmﬂ 3h?§ mu%.'

B ST TR&TUT, STl WISRAT |, 3R
ST Teferll & HA1egd o AT B
PG &R & AU W Bar g
U Al STl GguThdTr I 31
yd} yeied & Aeg B g1 a8 Joft
39T &1 59 &9 H 371 Tdbe bl BH
B H HGg PR ¢ 3R TG B
TR 91 H HAeg i &

PO~ fAg: 39 gRT IR 5T
Tefort & B P g f
3G YAPT |1 571 ET 81 Ueh STed
Hecl! Bl BTeT & # 9Rd & rgafal

_ﬂ r

é’r%d’rawa’ragﬁméaﬂ?aﬂa
gae[ B Fobdil | T8 Id a1
2011 5 3Tc1 Tgcll 1 & fasar Im= |
ST ST Wefert 3vm &7 # 3
3RV F 3egd TN IR @ ¢ |
fAfga & a1 wfedl & J=E
AT e |

3. dsg g gdor@s # gt
H IERN B GHSHT 3R 3P
T BT B! BRI
g, dfd 89 3R gART Iem =9
SPTIAR IHSTA AR FHI13N B ¥
P P PIAR T Bd I8 2l
EA SUPNGRY & Agqui 711 &,
Hifds FIRATV 5§ RS ®T A

':*v!'l 1'-

?ﬁaw mﬂmﬁa’rmﬁ 3fr\'§ mu&ar

3l. mﬁrs' I3 Tl & feiw
T 37fF R Afge i & &
gld! 1 2afeTv Ut R gga 31fAsR
Afgens? &1 a1 arfev| | &, afg
3¢ PIs e & 57U |1 3 gou
I 37081 SATET Bgd, &, ST 3R
R A SR HA €139 37T
Ig faaR oft 79 & o1 i afe afgeme
3R 379+t Tgad A IR ot & Afe
3P IG-3EGE H Y S 32

TSI A B BT & dl T3

T IHIET o &1 ST &1 §H ST

TRETUT, 3TcT H1RdT , 3R STt Tefara

& HTeTH Y ST Bl STPRRD B b

fow &M a1 81 29 31ear 3

%ﬁgﬁmﬁaﬁrmmmﬁm
|

Email: Krishpk7714@gmail.com

24



DEIR - 51 fagm i sgurd ufier Anfis

I8 gl 3UT 8 B9 &8 H STt dbe
I BH B H Hae B & AR A
Pl YARH 17 H Heg B &l

PO A

39 gRT IRA I Fefeldl & &M
Al " U 33T WRAPT 7T
ST 38T &1 U ST gl Pl 81 &

fow SamerR €, 3R ST Ia1eq &
WAAT B I9I0 W H 7S Bt
218 Al BT TSGR B A 3
Jaeq & WY-uY S oI off
gFAfYd gar gl

FHRI IR2AT A BIA e & FHgR
T ypfierRY &I &1 Jauam g~ ¢

AP 11 - (3-4) WG 3iH TS - R, 2024

&b AgaqUial AHSTH W &I bigd
fo5aT | gHA Al a1ct IS, TRBRY
faum, 3R R R & Iy
fAerese fAmfor B fsan & |30 U,
A BICT A & THgR & FHarRI
DI TAH T 3R T IRE0T P

ﬁﬂﬂﬁaﬁrmﬁmwﬁam
ST R, 39 TR B FBIL STH |

31. I fiE:

3N U & fav ey 3fds
QRO AfgetT3fi &1 &l &l ol safeT
gt W Ugcl AfABR Afee3i &
g1 Tiieul Iy &, afe 3% dis
S GRY &t ST oY 3 gBuT Y 3den
1] Agd, &M, AT 3R SeRY
T BRI Bl &1 9P AT Jg
faaR oft 7= & o fos afe ofgare 5
O AgTd IV IR Bedl & afe 39
Rg3Eg H ft e 3Z e
S0 1 3 39 STGT 96k &1 9 Hee
P PN | I IS IrIB I 2011 H
ST Heel! &l 33+ BT [T |

ST ST Fefordi 39 89 § 3
IREIUT F 3Ed I B W § |
fAfgd & Ja JRf & gmE

T & TSGR 3 38 3 B U E,
39 R PG GBI A |

31. d51 fAE:

BICI Al BT STt Trpfies TgTd
3R STe TRe(UT § Hgayqul YfHesl
gt 81 3 Al e ar B
3qfei & AEcaqol €l €, Igerl &

g1él 14 H1 fAaior fsan | 39e
T & Al B WU b Garsd
Ud STcl eferdl bl Siiel Ud darid
& H&IPT A 1S YaieH Bl B
fasan | 1€t B Riee Awre

PO fAg: B¢ e i a
b Uipfde de/d AR STel TREUI
T fob-Tt offfiepT & | 1Tl AT B
Hrfie) @ 818 el & (HgR A
ﬁﬁmg@i‘&rmg@m@r

|

31, Ho1y fAE:

BI& Al &1 i Wipfds §ga
3R o1 IR § HgAqUl YA
gl €1 3 Afdr e gl 6
gfel & wecaqof gl &, Ferl &
fore SfiamTeR €, 3R Sia Siwred &
RITATAT B S0 3G § HeE Heell
218 Al BT TSGR B A 3
& HIY-A1Y FE AR UG STed
STl TREIUT Y HEcdquidT HHSTH TR
&g HaeH & HY-A1Y STl JIH
ol GAfFd gar 8l

EHRI IR2AT A BIA A & FHgR
¥ ypfigRt $I g1 adued g 48
g1él 164 H1 fAaior fsan | 39e
T & Al F F-UN b Gansi
U4 STl Hefordl Pl el vd gamrid
& HEAPT A dIeRAS YdeH BT B
fasar | 9 B e ABIE &S H1Y-
1 HE JERIYUT Ud STt o bl
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gorar A H 3129 Yfiiest A g1
s~ qRmref TS Jdt IR,
3RS, IR Ya
P [AE:
WSRTE! § 20-22 T, 038 Bl BICI
A W Sl A g3 8, 3l
wqg@%?sqaﬁlaq@rwqé
3G &7
31 ¥ fAg: WREl & 10-11 78
2024 B! BIE! Fiedl & YHsila &q
RIS BIILATEAT BT 3RS foam S
T| S BRILATCAT BT Y 18 T fob
BIEY AN & yaied g AifaeTd Jer,
URYRS ST Pl Ueblevl Ud 37d H
fAdcIdR 318 Hgcaqul gemal &l
a4 d gU 315 UG 18 ¥R Aiferrd
Rl B Tb| I 7 18 I A
A R B HRA arell AHISID
T3 & gfafAfad A 9er fo)
=¥ e H Adberess 31 fs 81t
e BT PR U Acadh Pl AT
hI 3T, 31 STeTarg aRdd bl BIel
AR R A Y9Id IS W@ &, 3P
IR T fIqNor & v 3t 3R W
gl WAd B & feiw Hifedrd
R ] BRI B

PO Ag: FETaUs &5 1 5ict
Wtﬁﬁﬂq?ﬁrﬁmw%?m
fAue & qRATef THSE TR B
AT ?
31, W g gcor@ug 8 |
gl B HHI T g 9H §,
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faQue: SR & wEHT H 9 FH
Bl IR 6 ST gl Tl T 3R
Yot & folv 39geh adrel o
HH 8F I WIpfdd A Jdbe Bl
FHTET AT AT Bl 81 S9P
1Y & gaerave &7 H pi aw
wR o STeT Jcbe BT TUIT TS & |
AT THTSGET FRAT 7 M)
T AHAT PR & AU fAAVdR &

uaaqaawaﬁamémua
TG & A1 DR et Hehe &
I & flv TS BRI BT
TI BRIET & |

PO fAg: Searg aRad= 3R

AP HeliaRuT H AR A g R |
Tt 3R TITeR T Y JFAAT B FehTd
gam%%%%'lsﬂq?mw@aﬁ
D

31, o1 fig: STty uRadH 31k
Jf Y FHHT T T *R H d6elad
&1 8T & o arit &t 3myfef 3R
UTEAl R UfAGd J9d U8 R &
B HoRawy W DI JARAT 3R
ST Wdhe 96 g ol Af¥d HHIB0T
A e iR g & @ 8
SN STe-g@rE, AT I R
STR2I, AT9HTT BT §6A1 Ud UIpfdd
IS |

S I B IHAT B4 & folv
e IR W ABIERT 3R Imsid

AP 11 - (3-4) WG 3iH TS - R, 2024

&I SR & | Ay 9kad- & dgd
YUTd Pl BH B9 & [el¢ g3 9qH
UR GEIRIYUT BTGP Tfds qITaRoT
Aot DI G AT {1 511 Ab |
Iyl STet 9 3R STl AUl h
A1l DI 3AFT 8P | STeldry
gRadd & fged & fov amfes
TN BT ATaRIDAT § | I T
8 YHTEl PHeH TEl I I, ot
§eTEE & AP 3R T8I T giaRT
Ueh THR Hbe BT AHAT BT

Hs=- el JuTsT At Herm,
318, 3R Ul
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Pratap Singh
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IRNBIfEBISS Bl &I 414 sfldd § Hgd

Pt fR¥g* , 2. g yamg g vd s RHge

IRIBIEHISE Bl Bl HIHd STdH
A Ogd
ifed Rig* 1. g gag g™ vd
mm:ﬂ-m***
*oMel BHET (YGU Y4 favmT)
q Py FHded ©ET, 9@ I it
HIAdPRR  Helfdemed, <USHR,
319G (30Y0) Ud **Hg-HIeATddh
(PocT JR&m, P fagH &,
Pledl, 3TSTPIG (30%o)
URd f3Y &1 999 @ 3dGh
390 § TR~ Tt HUINT Y IH=
i &1 fawy &1 g8 & | v Ruid
& 3R olgc] &R g5 2022
F AR YR & 122 qeon
HGRH 107 AR feadt
it Ifts & fav disH Q@ @ I
BRI BT & U al disH & Ue
AT & 3R R B 371 ATt & Tl
R 3R RR &I HEFS o]
firerar & | gRa wifd & gara g
e BT TG ol BTl del ferdn
&, TR~ INTIeb 38Dl &b AARB
TRIPT A ST T WaRed TRIE &l IR
g, 3R R off Yo v Al Y
HH golid 8 Pl & | 31717 39ete
M A U2 A 0 TA1 § R I8
qI9U] g A1G9TP UiNh ded gl
YL A U & | s & eRR &
AP & AU H1GTP YN deal
&I UM 3779aF § | URd &
g 2 AR Arel ot 11 3914,
2024 I 3= 3957 ¢ dTedl, Sfetaryg
3Pl HR TRIBIEHRE Fel 109
fosxel 1 famraA &% I1g ot gAfdd
fopa |
TRIBIERBdGH FIT 8?2
S1d gedlanvl AT TRNBIERBdBeA
o diell Y 3771 AT B Ieed
R gHD! IJdGhdl DI AP
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Revitalizing Sarayan River: A comprehensive approach to restoration

1.Introduction

The Indian subcontient is marked
by five major geomorphological
units: the Himalayas, Peninsu-
lar Plateau, Indo-Gangetic Plain,
Coastal Plain, and Islands. Among
these, the Ganga Plain stands as
a large alluvial tract, heavily pop-
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Priy:

ulated and a tectonically subsid-
ing foreland basin. A young basin
evolved due to the collision of the
Indian plate with Asian plate. The
active Himalaya continue to influ-
ence the deposition of sediments,
nature of depositional landforms
as well as the river processes with-
in the Ganga Plain. The Ganga
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Plain is situated between Himalaya

in the north if Peninsular Plateau
in the south is made up entirely of
Quaternary alluvium, consisting of
clay, silt, sand and gravel.

Its stretch is across states such
as Haryana, Uttar Pradesh, parts
of Jharkhand, Bihar and West
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Figure 1: Location map of the study area
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Bengal. The river Ganga has got its
tributaries on either side including
the Yamuna and Son on the right
bank and the Ramganga, Goma-
ti (Goel et al.,, 2018, Tangri et al,,
2018), Ghaghara, Great Gandak
, Burhi Gandak and Kosi on the
left. Gomati is one of the major
groundwater-fed rivers of Ganga
Plain (Singh, 2009). It originates
from Gomath tal (formerly known
as Fulhar jheel) near Madho Tan-
da town of Pilibhit district. The
Sarayan river is a left bank tribu-
tary to the Gomati River traversing
Lakhimpur Kheri and Sitapur dis-
tricts in Uttar Pradesh. Geomor-
hology , Sedimentology and Water
quality of Sarayan River are some
of the objectives of this study.
2.Study Area

The study zone lies within the geo-
graphical coordinates of 27°11’-
28°06 latitude and 80°25’-80°52’
longitude. The Sarayan river origi-
nate near Gola Gokaran Nath town
in Lakhimpur Kheri district. Trav-
elling a distance of about 170 kilo-
meter it merges with the Gomati
river in Kaintain village , Sidhauli
tehsil of Sitapur district . The river
basin demonstrates a north-south
alignment, positioned between
the Gomati and Ghaghara rivers
Marked by features such as oxbow
lakes, point bars, natural levees,
and terrace surfaces, the Sarayan
River receives contributions from
various tributaries, including west
bank contributors like Jamwari, Pi-
rai, and Behta, and east bank con-
tributors like Gond.
3.Geomorphology:

The landscape of the study area
exhibits ox-bow lakes, meander
scars, paleo-channels, and point-
bar deposits—all shaped by the
accumulation of Quaternary al-
luvium (Singh, 2018). The upper
reaches of this river, has narrow
channel which produces a contin-

uously marshy region with thick
mixed forests. Meanwhile, as the
river flows downstream, it changes
to a “misfit” pattern within a wide
valley with remnants of old chan-
nels, meander scars and oxbow
lakes, which can be clearly seen on
the left side. In the lower part of
its course, the river passes through
a deep incised channel that is bor-
dered by 7-8 meters high cliff. Dis-
tinctive features at distant areas of
the Sarayan River Basin consists of
ponds, tals (closed basins), lakes
and fields. Sarayan river basin
consists of Quaternary alluvium
such as upland terrace surfaces,
valley terrace surfaces and recent
river channels with

narrow floodplains, point bars and
natural levees. The upland terrace
is made up of older alluvial. On the
other hand; newer alluvium forms
upriver valley terraces. The riv-
er channels currently flow within
narrow floodplains and feature dis-
tinct elements like point bars and
natural levees. The Sarayan River
is a dynamic and intricate system
with a well-developed network
of streams. As you move up the
stream order, the individual stream
lengths become shorter, while the
bifurcation ratio increases, indicat-
ing a trend toward shorter, more
branched streams in higher orders.
These high bifurcation ratios, com-
bined with the river’s hydrological
density and topographic features,
promote efficient drainage and
sediment transport. The river’s
shape, elevation, and rugged land-
scape offer valuable insights into its
geomorphic processes, making the
Sarayan River an important subject
for continued environmental and
geological studies.
4.Sedimentology

Sedimentology incorporates sed-
imentary characteristics and the
underlying processes behind their
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formation. Grain size analysis, a
very important aspect provides a
valuable insight into sedimentary
environment along with transport
mechanisms and their depositional

history. This analysis provides the
size distribution of sediment grains
along the river side ranging from
clay size, silt size and sand grain
size. The observed varying grain
size pattern is in alignment with
the set standard of sedimentary
environment found along the riv-
er side. The presence of coarse to
medium sand size particles, along
with variations in sorting, skew-
ness, and kurtosis, throws light on
the dynamism of fluvial processes.
The fluvial processes are in accor-
dance with flow dynamics, mech-
anism behind sediment transport
and the geomorphic setting. Such
kind of interpretation improves
our understanding of sedimentary
dynamics and existing environ-
mental conditions within river sys-
tems represented by the analyzed
samples.

5.Water Quality

It is of extreme necessity to regu-
larly monitor the quality of water
in order to ascertain the present
standing of the quality and ensure
that it is maintained at a level that is
consistent with the standards that
are sought. Rivers, for example, are
essential sources of drinking wa-
ter and irrigation and are used for
fishing and the production of en-
ergy. In alignment with the same,
physical and chemical parameters
were analyzed for Sarayan river
along with heavy metals . The re-
sults indicated that all the analyzed
physical and chemical parameters
namely pH (mean pH value 7.992),
Total dissolved solids (TDS) (mean
value 173.34 ), Calcium as Ca2+
(mg/l) (mean value 58.18 mg/L),
Sodium as Na+ (mg/l) (mean value
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23.9 mg/L), Chloride as Cl- (mg/1)
(mean value 17.49 mg/L), Sul-
fate as SO42- (mg/L) (mean value
24.43 mg/L) , all fall within the
permissible limits set by Bureau
of Indian Standards (BIS). How-
ever, concerning the heavy metal
analysis, Zinc as Zn (mg/l), Man-
ganese as Mn (mg/L), Nickel as Ni
(mg/L) and Lead as Pb surpassed
the permissible limit set by Bureau
of Indian Standards (BIS). The root
cause for the same is ascertained
to discharge from factories, urban
areas, farms, old pipes and some-
times domestic waste.

6. Conclusions:

For rivers to be restored and eco-
logical recovery to be sustained
over time, a thorough synthesis
of several scientific disciplines is
needed, most notably geomorphol-
ogy, sedimentology, and hydrolo-
gy. It is of extreme importance to
thoroughly understand the river’s
geomorphological characteristics,
along with its channel shape, sed-
iment movement, and transport
processes in order to design the
structures for restoration of river .
Sorting of the grains , its composi-
tion and distribution of grain size
, plays an incredible role amongst
deciding factors for setting up of
restoration structures to establish
the stale habitats. Reducing pollu-
tion and enhancing the water qual-
ity to set standards is a significant
aim of restoration projects.

The clearing of small streams, re-
moval of encroachment from the
streams , removal of silt from the
river valley and afforestation to
check the soil erosion should be
encouraged together with artificial
recharging of aquifer and rainwa
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ter harvesting for the restoration of

small streams like Sarayan River.
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“Pure Waters,
Bright Future”

Underground, hidden from
sight, Lies the water that gives
us life.

From big rivers to small
streams, It flows and flows, a
precious dream.

But pollution harms its gentle
flow, from farms and towns, it’s
hard to know

How to keep our waters clean
and bright.  But solutions
come, shining with light.

Every drop of water tells a tale
Of challenges faced and stories
have.

Let’s work together to heal and
mend, Our waters are pure,
from beginning to end.

Hand in hand, with hearts so
strong, We'll protect our wa-
ters all day long.

In every language, let voices
sing:

“Water is life, our precious every-

1

thing”
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CHARACTERIZATION AND ASSESSMENT OF RIVER WATER QUALITY

ABSTRACT:

The present paper aims to analyze
and discuss the results obtained
from the physico-chemical analy-
sis of water samples collected from
River Betwa and its tributary River
Dhasaan. The water quality assess-
ment was conducted to evaluate
the suitability of the river water for
human consumption and suste-
nance of aquatic life.

Analysis of key parameters like
temperature, pH, Electrical Con-
ductivity, dissolved oxygen, BOD,
TDS, Turbidity, Total Dissolved
Solids, Total Suspended Solids, To-
tal Alkalinity, Total Hardness, chlo-
rides, nitrates and phosphates with
some Heavy metals such as Lead,
Copper, Arsenic, Nickel, Zinc and
Iron provides an understanding of
the water quality and pollution lev-
els in the rivers.

The objective of this paper is to
present the findings of the water
analysis through data tables and
figures, and provide an in-depth
discussion on the water quality
observed in different parameters
across sampling sites. The results
are interpreted to identify sources
of pollution, especially anthropo-
genic influences, and assess the wa-
ter quality in relation to standard
permissible limits. The discussion
aims to highlight the key outcomes
and inferences that can be drawn
from the analysis regarding the sta-
tus of water quality in River Betwa
and River Dhasaan and the under-
lying factors influencing it.

IN BUNDELKHAND REGION

Shalini Singh1 D.M. Tripathi2 and Smriti Tripathil

Overall, the paper seeks to syn-
thesize the results of the phys-
ico-chemical analysis to com-
prehensively evaluate the water
quality and ecological health of the
two important river systems

Keywords: River Betwa, River
Dhasaan, Physico-chemical Pa-
rameters, Heavy Metals, Dissolved
oxygen, biological oxygen demand.

1. INTRODUCTION-

Water resources are fundamental-
ly important for the natural eco-
system and human development.
Fresh water is a vital, finite, vul-
nerable, and renewable natural
resource on the planet. It plays an
important role in our living world.
The natural ecology and the ad-
vancement of humanity depend
critically on water supplies. The
worldwide ecology has experi-
enced several changes during the
last few decades.

Due to the increased need for wa-
ter for household, industrial, and
agricultural reasons as well as for
irrigation and widespread use of
pesticides and fertilizers contain-
ing heavy metals in agriculture,
the release of sewage effluents,
household waste water, poisonous
metals, and metal chelates from
a variety of sources, among oth-
er practices, have all contributed
to the decline amount of available
water resources and deteriorating
the water quality (Kori et al., 2006).
Monitoring the water quality of

different rivers around the country
is necessary to ascertain their use-
fulness and production potential
due to the rising issue of river eco-
system degradation.

India is a country with many riv-
ers. River pollution is caused by a
variety of factors, including the as-
similation or transportation of ma-
nure discharge, effluent water from
agricultural fields, highways, and
streets, as well as municipal and
industrial solid waste water. In the
Indian state of Madhya Pradesh,
the Betwa river and its tributary
Dhasaan play an important role as
waterways especially in the Bun-
delkhand Region.

The Betwa is a river in Central and
Northern India that is a tributary of
the Yamuna. It starts in the Madhya
Pradesh Vindhya Range (Raisen),
just north of Narmadapuram, and
proceeds northeast through Orch-
ha and Madhya Pradesh to reach
Uttar Pradesh. The Betwa River
has a length of 573 kilometers and
a surface area of around 12620
km2. The Betwa River extends
across 232 km in Madhya Pradesh
and 358 km in Uttar Pradesh. The
Jamni and Dhasan rivers are the
River Betwa's main tributaries.

The Dhasaan River is a right bank
tributary of the Betwa River. The
river originates in Begumganj te-
hsil of Raisen district in Madhya
Pradesh state in central India. Total
length of the river is 365 km, out
of which 240 km lies in Madhya

1Department of Environmental Science, Bundelkhand University, Jhansi
2Dept. of Microbiology, Bundelkhand University, Jhansi , Email: drsmrititripathi@bujhansi.ac.in

smritienvs@gmail.com
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Pradesh, 54 km common bound-
ary between Madhya Pradesh and
Uttar Pradesh and 71 km in Uttar
Pradesh. This river travels all over
the Bundelkhand region before
merging into the River Betwa in
the neighbor state Uttar Pradesh.
This river joins river Betwa in
Kharwanch village comes under
Jhansi districts in Uttar Pradesh.

oly rivers. The nearby populations
rely on them for crucial ecosystem
services including irrigation, resi-
dential, and industrial water sup-
plies.

In light of the increased demand
for water resulting from expand-
ing requirements, it is imperative

rent state of the river and identify
possible threats to its health and
sustainability and for efficient use
and conservation. This research
work will aid in the development
of effective management strategies
for the conservation and sustain-
able use of the Betwa and Dhasaan
rivers.

The purpose of this paper is to
comprehend the following points:
The papers aims to analyze and
discuss the results obtained from
the physico-chemical analysis of
water samples collected from Riv-
er Betwa and its tributary River
Dhasaan. The water quality assess-
ment was conducted to evaluate
the suitability of the river water
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Total Dissolved Solids, Total Sus-
pended Solids, Total Alkalinity,
Total Hardness, chlorides, nitrates
and phosphates with some Heavy
metals such as Lead, Copper, Ar-
senic, Nickel, Zinc and Iron pro-
vides an understanding of the wa-
ter quality and pollution levels in
the both rivers. The objective of
this paper is to present the find-
ings of the water analysis through
data tables and figures, and pro-
vide an in-depth discussion, ob-
served in different parameters
across sampling sites. The results
are interpreted to identify sources
of pollution, especially anthropo-
genic influences, and assess the
water quality in relation to stan-

Selected sampling sites of both river is given in Table 1
Table - 1 Description of Sampling Sites of the River Betwa and River Dhasaan with their Station Code

Sr. No. Description of Sampling Loca-
tionSampling Station code

Selected sampling sites of river Betwa

1. Ghatwaha Bl

2. Knot Ghat B2

3. Sitapur B3

4. Bhojpura B4

5. Near railway bridge orchha B5

6. Shankar Ghat B6

7. Kanchan Ghat B7

Selected sampling sites of river Dhasaan

L. Ganj Karara D1

2. Chhati Pahari D2

3. Tila D3

4. Bela D4

5. KaraulaD5

6. Kudail D6

7. Garroli D7

to examine surface water bodies,
particularly rivers physicochem-
ically to determine an aquatic
ecosystem's integrity An physi-
cochemical evaluation gives cur-

for human consumption and sus-
tenance of aquatic life. Analysis of
key parameters temperature, pH,
Electrical Conductivity, dissolved
oxygen, BOD, TDS, Turbidity,
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dard permissible limits. The dis-
cussion aims to highlight the key
outcomes and inferences that can
be drawn from the analysis re-
garding the current status of water
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quality in River Betwa and River
Dhasaan and the underlying fac-
tors influencing it. Overall, this
research paper seeks to synthesize
the results of the physico-chem-
ical analysis to comprehensively
evaluate the water quality and eco-
logical health of the two import-
ant river systems.

Here are some points highlighting
the importance of analyzing and
interpreting the collected data on
water quality:

The systematic analysis of the var-
ious physico-chemical parameters
provides a quantitative under-
standing of the water quality and
pollution levels in the rivers.

It helps identify any deviations
from the standard permissible
limits prescribed for drinking wa-
ter and sustaining aquatic life.
The interpretation and discussion
of results is key to identifying the
specific sources of pollution like
sewage discharge, agricultural
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runoff etc. based on any observed
elevations in parameters like BOD,
nutrients etc. It also helps evaluate
the impacts of anthropogenic ac-
tivities and effectiveness of pollu-
tion control measures over time.
It establishes an objective, da-
ta-based understanding of the
current water quality status and
helps evaluate the health of aquat-
ic ecosystems in the rivers.

The findings provide a baseline
water quality assessment of River

Table- 2 Physico-chemical characteristics of water of River Betwa in Orchha

Sr.No. |Name of | Name of the Sampling Sites
the Param- ) B2 B3 B4 B5 B6 [B7 [[Units |
eters
1 pH 6.12 6.02 6.23 6.72 6.36 6.54 6.10 -
2 Tempera-|22.1 25.3 21.1 22.3 23.24 22 23 °C
ture
3 EC 102.4 103.7 101.6 97.3 100.7 99.8 964 |u S/
cm
3 TSS 5.2 4.18 3.80 3.20 6.0 3.40 4.50 mg/l
4 TDS 328 290 262 222 302 242 320 mg/l
5 Hardness | 160 134 102 88.0 152 92.0 140 mg/l
6 Total alkan- | 172 172 130 108 158 122 160 mg/1
ity
7 Salinity 503 546 484 370 403 390 350 S/
cm
8 Turbidity |6.3 5.7 4.9 4.1 6.1 4.4 5.0 NTU
9 DO 5.90 6.2 6.2 6.0 55 6.3 6.1 mg/]
10 BOD 4.3 34 3.1 3.9 4.9 3.9 4.0 mg/l
11 COD 32 30 24.0 18.0 22.0 20.0 28 mg/l
12 Chloride 101 102 76.2 43.0 92.0 63.2 40 mg/l
13 Phosphate |0.108 0.121 0.098 0.076 0.112 0.082 0.098 | mg/l
14 Nitrate 3.20 3.43 3.6 2.88 3.62 3.1 3.17 | mg/l
15 Lead BDL BDL BDL BDL BDL BDL BDL |[mg/l
16 Zinc 0.21 0.34 0.42 0.20 0.26 0.29 0.22 mg/l
17 Copper BDL BDL BDL BDL BDL BDL BDL |mg/l
18 Arsenic BDL BDL BDL BDL BDL BDL BDL |[mg/l
19 Nickel BDL BDL BDL BDL BDL BDL BDL |[mg/l
20 Iron 1.82 2.00 0.098 1.18 1.14 1.41 1.22 | mg/l
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Betwa and River Dhasaan to assess

the suitability of river water for hu-
man utilization and agricultural
needs of surrounding communi-
ties.which can inform policy and
management interventions for res-
toration and conservation.

2. Materials and Methods -

Study Area

In the present study, two study
areas - the Dhasaan River in
Nowgong Block and the Betwa
River in Orchha Town are chosen
to examine the ecological quali-
ty of water using physicochemical
parameters. Orchha lies in the dis-
trict Niwari while Nowgong block
comes under district Chhatar-
pur in the Indian state of Madhya
Pradesh. Orchha is a small town
and Tehsil in the Niwari district of
Madhya Pradesh in the central In-
dia. Its coordinates in 25.35 N to
78.64E. Orchha lies on the Betwa
river. Total area of Orchha tehsil
198 km square including 168.08
km square rural area and 29.67 km
square urban area.

The climate of study area is marked
by sweltering heat of the summer
and cooled winter. The region ex-
periences a dry climate.

Between November and the mid-
dle of February, the coldest months
stretch for around three and a half
months. The warmest months are
those from April to the end of June.
In the middle of July, the mon-
soon season officially begins. May
and June are when the wind is the
hottest. The months of February,
March, September, and October
have little winds. The coldest winds
often blow throughout the months
of December and January. Maxi-
mum rainfall occurs in the study
region in July and August, whereas
minimal rainfall occurs in Septem-
ber and October. During the wet

season, the air is humid and a little
chilly

Although both the study areas Or-
chha and Nowgong are small town
of their own districts but they have
much religious importance due to
their history, temples, forts, archi-
tectural, natural and living heri-
tage as well as environment and
specially due to holy rivers named
“river Betwa and river Dhasaan”
respectively. Both of towns are lo-
cated in the catchment area of the
rivers. Therefore these rivers faces
tourism load, water pollution loads
by locals, travelers and visitors oc-
casionally and receives consider-
able amounts of wastewater every
day from domestic uses by locals
of nearest villages, from munici-
pal area, sewage effluent. These ef-
fluents directly discharge in to the
river which leads to deterioration
of rivers water quality including
its physical properties, chemical
properties, as well as biological
properties.

The present investigation was car-
ried out on both of the river to
find out the quality of water in the
month of April 2023. The stretch of
River Betwa and its tributary River
Dhasaan under study is 25km and
30 km respectively. Both study area
was surveyed by boat and having a
view on topography as well as vil-
lages situated on the banks of river,
water pollution sources like tem-
ples wastes discharges into the riv-
er, drainage, nala discharges from
surrounding villages, agricultural
runoff, agricultural fields, washing
ghats, cattle and human activities,
sewage discharge, dams, village
population and other confluences
was investigated for the selection
of sampling stations.

Total fourteen stations were ulti-
mately chosen as the sample loca-
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tions for both rivers on the basis of
the reconnaissance study. Out of
the total fourteen sites, seven sam-
pling sites were selected for River
Betwa and seven sampling sites
was selected for River Dhasaan.

Sampling and analysis

Sampling of river water samples was
done manually on fortnightly basis
in accordance with Grab sampling
methods. Samples were collected
in the polyethelene bottles of one
litre capacity after proper rinsed
with distilled water to avoid con-
tamination. All the collected sam-
ples were proper labeled, showing
the source, date and time of collec-
tion and transferred to the labora-
tory, preserved and stored for the
further analytical determination.
Methods of preservation include
cooling, pH control and chemical
condition. Samples were analyzed
pH, Electrical Conductivity, dis-
solved oxygen, BOD, TDS, Tur-
bidity, Total Dissolved Solids, Total
Suspended Solids, Total Alkalinity,
Total Hardness, chlorides, nitrates
and phosphates with some Heavy
metals such as Lead, Copper, Ar-
senic, Nickel, Zinc and Iron using
standard method (APHA 2005).
For data accuracy reagents blanks
and standard were analyzed at be-
ginning and at the end of measure-
ment.

3. Results and Discussions —

The evidence-based inferences de-
rived from thorough data analysis
are vital for taking informed deci-
sions regarding sustainable man-
agement of water resources and
maintaining the ecological integri-
ty of the rivers.

Results of different physicochemi-
cal parameters of water samples are
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as follows:

pH: The pH value measures the
acidic or basic nature of the any
water sample. In this study pH val-
ues ranged between 6.02 to 6.12
in River Betwa and 6.12 to 8.2 in
River Dhasaan across different
sites. Maximum pH was observed
at sampling location B4 and D1.
As per WHO standards, the per-
missible limit of pH for sustaining
aquatic life is 6.5 — 8.5. In the study
area the pH was found to be slight-
ly alkaline this could be due to
increased photosynthetic activity
leading to utilization of dissolved
CO2. Higher pH value indicates
the higher productivity of a water
body and it is also associated with
small amount of mineral acid from
carbonate source or with inorganic
acid although low pH value is asso-
ciated with small amount of min-
eral acid from chloride source or
from organic pollution (Tripathi, I.
P, 2014).

Temperature: ~Water tempera-
ture always shows seasonal vari-
ations (Bhandarkar, S. V., 2017).
The variation in temperature could
be attributed to atmospheric tem-
perature and solar radiation. In
the study area the temperature was
within the permissible limit for
sustenance of aquatic life as pre-
scribed by WHO which is below
35°C. Temperature at all the sam-
pling sites ranging from 22°C to
25.3°Cin river Betwa while in river
Dhasaan temperature ranged be-
tween 22°C to 24°C. Some sites of
both rivers showed slightly higher
temperature than other sites possi-
bly due to anthropogenic activities
like bathing, washing etc. at the
ghats.

Electrical Conductivity (EC): Elec-
trical conductivity is an indicator
of dissolved ionic solids. The EC

ranged from 96.4 to 103.7 uS/cm
in River Betwa and 99.1 to 106.5
uS/cm in River Dhasaan across
different sites. According to WHO
guidelines, EC level for sustaining
aquatic life should be below 1500
uS/cm. Higher or lower value of
Electrical Conductivity (EC) in
water is result of an elevated or re-
duced level of dissolved ions The
observed values were significantly
low indicating minimal dissolved
salts and good water quality in
both rivers. Slightly higher EC was
noted at Site 2 of River Betwa and
site of River Dhasaan which could
be due to waste discharges con-
taining ionic solids that’s indicates
presence of higher amount of ions
in water.

Total Dissolved Solids (TDS):
Total dissolved solids (TDS) com-
prise of inorganic salts and small
amounts of organic matter dis-
solved in water, oxygen-demand-
ing wastes, disease-causing agents,
which can cause immense harm to
public. High TDS indicates great-
er ionic concentration and min-
eralization which affects taste and
aquatic life. TDS values were found
higher in summer due to less flow
of water. It also confirms the re-
lationship between EC and TDS.
Waters with dissolved contents
have laxative and unpleasant min-
eral taste

The observed TDS ranged from
222 to 328 mg/l in River Betwa and
288 to 388 mg/l in River Dhasaan.
As per WHO limit, TDS up to 500
mg/l is considered acceptable. The
major cations contributing to TDS
could be calcium, magnesium, so-
dium, potassium etc. while anions
include carbonates, bicarbonates,
chlorides, sulphates etc. The high-
er TDS values in some sites of both
rivers indicates greater extent of
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cation and anion, mineralization
and ionic concentration, which
reach in river water through in-
ternal erosion, geological factors,
weathering of rocks as well as an-
thropogenic activities.

Total Suspended Solids (TSS):
TSS comprising inorganic particles
affects water clarity and quality.
The TSS value in surface waters oc-
cur primarily from surface runoft
containing eroded soil particles,
stream bank and channel erosion
during monsoon months, dead
plant matter, plankton, resuspen-
sion of sediment into the water. In
this study the TSS ranged from 3.2
to 5.2 mg/l in River Betwa and 4.9
to 11 mg/l in River Dhasaan. As
per WHO standards, TSS should
not be exceeding to 80 mg/l. Some
sites are present in River Dhasaan
where TSS exceeded occasionally
indicating particulate matter pol-
lution from human activities.

Dissolved Oxygen (DO): Dis-
solved oxygen (DO) is an import-
ant parameter that determines
water quality and ability to sustain
aquatic life. The level of Dissolved
Oxygen (DO) acts a sign of the ox-
ygen level of the water body. Large
depletion of DO is evocative of the
existence of significant amount of
bio degradable organic matter in
the watershed. Dissolved Oxygen
depletion can also be ascribed to
the phytoplankton respiration and
sediment oxygen demand. The ob-
served DO levels ranged from 5.9
to 6.3 mg/l in Betwa river and 5.4
mg/l to 6.3mg/l in Dhasaan river.
As per WHO standards, the de-
sired DO level in freshwater bodies
is 4-6mg/l. Few sites in both riv-
ers showed lower DO which could
be due to higher organic pollution
from domestic waste disposal at
the ghats. The DO levels showed
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seasonal variation with higher val-
ues in winter months possibly due
to lower temperature and higher
solubility of oxygen Ruttner, 1953).
Biological =~ Oxygen = Demand
(BOD): Biological oxygen demand
(BOD) is an indicator of organic
pollution, with higher BOD indi-
cating greater levels of pollution
from organic waste especially from
domestic sewage (Dwiedi et al,
2007).

It also shows to the amount of ox-
ygen that would be consumed by
bacteria and protozoa to oxidize
organics. BOD test help to mea-
sure the amount of biodegradable
organic material of water sample.
In this study The BOD ranged be-
tween 3.1mg/l to 4.9 mg/l. in Riv-
er Betwa and 3.9mg/l to 6mg/l in
River Dhasaan. As per WHO stan-
dards, BOD level for sustaining
aquatic life should be below 6 mg/1
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The BOD showed proportional
variation with DO, with higher
BOD resulting in lower DO due
to increased utilization of oxygen-
for degradation of organic matter
(Martin et al., 2013).

Chemical Oxygen Demand
(BOD): COD is a measure of the
amount of oxygen required to
chemically oxidize the organic and
inorganic matter present in water.
It is an important parameter for
assessing water quality because it

Table- 3 Physico-chemical characteristics of water of River Dhasaan in Nowgong Block

Sr.No. |Name of | Name of the Sampling Sites indicates
the Pa- D1 D2 D3 D4 D5 D6 D7 Units
rameters

1 pH 6.74 6.52 6.12 6.22 6.34 6.39 6.44 -

2 Tem -[22 23 22 24 22 24 24 °C
perature

3 EC 99.1 100.4 104.3 106.5 102.6 102.5 100.6 uS/cm

3 TSS 6.8 5.1 9.1 8.3 11 7.2 4.9 mg/1

4 TDS 308 302 342 288 308 388 382 mg/1

5 Hard-|171 162 180 140 166 196 102 mg/l
ness

6 Total al-|188 168 168 158 188 142 122 mg/l
kanity

7 Salinity | 480 504 636 646 514 510 506 uS/cm

8 Turbid-|5.2 6.1 5.1 9.8 12 5.3 6.2 NTU
ity

9 DO 6.1 6 5.6 6.3 5.4 6.1 5.7 mg/1

10 BOD 4.2 3.9 3.5 5.3 6 4.9 5.3 mg/1

11 COD 32 22 37 28 36 30 22 mg/l

12 Chloride |76 55 122 118 86 49 54 mg/1

13 Phos-[0.065 0.086 0.201 0.076 0.113 0.085 0.098 mg/1
phate

14 Nitrate [2.76 2.37 4.21 4.1 3.91 3.1 3.88 mg/l

15 Lead BDL BDL BDL BDL BDL BDL BDL mg/1

16 Zinc 0.65 0.34 0.44 0.29 0.65 0.15 0.52 mg/1

17 Copper |0.067 BDL BDL BDL BDL BDL BDL mg/l

18 Arsenic | BDL BDL BDL BDL BDL BDL BDL mg/l

19 Nickel BDL BDL BDL BDL BDL BDL BDL mg/1

20 Iron 1.76 1.44 1.94 1.52 2.89 1.65 2.1 mg/l
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the level of pollutants and organic
matter in the water (Chaurassia
and Rajkaran., 2013). The COD
values are typically used to assess
the level of

pollution in water bodies. Higher
COD values can indicate a higher
level of organic and inorganic pol-
lutants, which can deplete oxygen
in the water and harm aquatic life.
Lower COD values are generally
desirable as they indicate clean-
er water with fewer pollutants. In
the present study the COD values
ranged between 18 to 32 mg/l in
river Betwa and 22 mg/l to 37 mg/1
in river Dhasan. All the COD val-
ues are higher than the permissible
limit prescribed by WHO which
is 10 mg/l. COD range was found
higher than the permissible limit
due to mass bathing in ghats and
discharge which directly reach in
river and increases the COD value.
Alkalinity: Alkalinity provides
buffering capacity and stability to
water bodies. The total alkalin-
ity ranged between 108 mg/l to
172mg/1 as CaCO3 in River Betwa
and 122mg/l to 188mg/l in Riv-
er Dhasaan. According to WHO
standards, alkalinity should lie
between 30 - 600 mg/l to sustain
aquatic life. The alkalinity of water
is usually increased by waste dis-
charge containing carbonates and
bicarbonates, occurrence of car-
bonate rocks, bicarbonates and hy-
droxyl ions and less frequently by
borates, silicates and phosphates
(Kedar., 2002). This may be used
as a tool for the quantification of
productivity conditions of water
bodies.

Total Hardness: Hardness is
caused mainly by two cations re-
sponsible for hardness of water
are calcium and magnesium ions.
The total hardness varied from

88 to 160mg/l as CaCO3 in River
Betwa and 102 to 196mg/l in Riv-
er Dhasaan. As per WHO, hard-
ness up to 300mg/l is considered
acceptable. The hardness could
be attributed to geological factors
and presence of limestone rocks
(Sawant and Telae.,2009). In anaer-
obic condition water gets more cal-
cium and magnesium salt owing to
their more solubility and increased
hardness of water.

Turbidity: Turbidity is the mea-
sure of water clarity determined by
suspended particles. Low turbidity
indicates good water quality with
clarity. The turbidity ranged from
4.1 NTU to 6.3 NTU in River Be-
twa and 5.1 NTU to 12 NTU in
River Dhasaan. As per WHO stan-
dards, turbidity level below 5 NTU
is desirable for supporting aquatic
ecosystems. Increased turbidity in
most of the sites is due to waste dis-
charge and runoft.

Nitrate: Nitrate is an most import-
ant plant nutrient but its elevated
levels contribute to eutrophication
and excessive algal bloom impact-
ing water quality and aquatic life
(Aparna and Ghanshyam., 2011).
The observed nitrate concentra-
tion ranged from 2.88 mg/l to 3.62
mg/l in River Betwa and 2.76 mg/1
to 4.21mg/l in River Dhasaan. As
per WHO standards, nitrate lev-
el should not exceed 10 mg/l in
freshwater bodies. The signifi-
cantly low nitrate values indicate
minimal nutrient enrichment and
eutrophication risks in both rivers.
Marginally higher nitrate was ob-
served in some sites which could
be attributed to agricultural runoft,
fertilizers uses and, domestic waste
discharge and other organic pollu-
tion (Ajay et al., 2023). The overall
nitrate levels signify good quali-
ty water with low productivity in
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both river systems.

Chloride: Chloride concentration
is considered as an indicator of
pollution from animal waste dis-
charge and sewage contamination.
The higher concentrations of chlo-
rides signify higher degree of or-
ganic pollution (Bora and Goswa-
mi., 2017). The observed chloride
levels ranged from 40 mg/l to 102
mg/l in River Betwa and 49 mg/l
to 122 mg/l in River Dhasaan. As
per WHO standards, chloride con-
centration should not exceed 250
mg/l in fresh water to be fit for
human consumption and aquatic
life. Thus, the chloride levels were
within the permissible limits in
both rivers. Marginally higher con-
centration was observed during
summer possibly due to higher
evapotranspiration rates (Prasanna
and Panda.,2010). Among all sites,
some sites showed slightly elevated
chloride which could be attributed
to pollution by sewage waste, dis-
charge from bathing ghats. Over-
all, chloride levels indicate mini-
mal pollution from organic waste
discharge in both rivers.

Phosphate: Phosphate is the limit-
ing nutrient controlling eutrophi-
cation in freshwater bodies (Khwa-
karam.,2012). The phosphate
levels ranged from 0.076 mg/l to
0.12Img/l in River Betwa and
0.065mg/1 to 0.201 mg/l in River
Dhasaan. According to WHO stan-
dards, phosphate should be below
0.1 mg/l to prevent excessive algal
growth and eutrophication. Most
sites showed phosphate within the
permissible limit except some site
in both rivers where it exceeded
the limit that could be attributed to
domestic sewage and agricultural
runoff containing fertilizer resi-
dues. Overall, the low phosphate
levels indicate oligotrophic condi-
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tions in both rivers with minimal
eutrophication risks.

Zinc: Zinc is an essential trace ele-
ment but its elevated levels are det-
rimental. The zinc concentration
ranged from 0.20 mg/I to 0.42mg/1
in River Betwa and 0.15 mg/l to
0.65 mg/l in River Dhasaan. As per
WHO standards, zinc level should
be below 0.50 mg/l in freshwater
bodies. Most sites in both rivers
showed zinc concentration with-
in the limit except occasional ele-
vations some sites due to anthro-
pogenic inputs. Overall, the zinc
levels indicate no significant risks
from zinc contamination.

Iron: Iron is essential for biolog-
ical processes but excess levels af-
fect water quality. The iron concen-
tration varied from 0.098 mg/1 to 2
mg/l. in River Betwa and 1.44 mg/l
to 2.89 mg/l in River Dhasaan. Ac-
cording to WHO standards, iron
levels up to 1mg/l are acceptable
in freshwater which were not met
at most of the sites. Elevations in
range of iron concentration could
result from waste discharges (Har-
iharan and Purnima., 2015).

Water samples were collected from
7 sites in River Betwa and 7 sites in
River Dhasaan on april 2023. The
results of the analysis are presented
below:

4. CONCLUSION -

The present study revealed that the
physico-chemical water quality of
river Betwa and river Dhasaan was
not satisfactory in studying time.
According to the results obtained it
was unfit for human health. From
The higher value of total dissolved
solids, total suspended solids, Total
hardness and chlorides in the river
water it may be concluded that the
water of both rivers is not highly
polluted but there is an indication
of increasing various inorgan-

ic non- metallic pollutants due to
anthropogenic and other agricul-
tural activities. It needs treatment
to minimize the contamination of
excess amount of dissolved com-
pounds. The present study may
prove to be beneficial for its better
management. It will be also helpful
to protect and conserve the river at
area of study. Well-designed sew-
age treatment plant can improve
the present condition of the river.
Solid waste management should
also follow a proper manner so that
surface and ground water sources
may protect from contaminations
by solid wastes. Awareness and
participation of the people may be
determining factor to control pol-
lution and improve water quality of
the river.
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India’s Ecosystem - Bio-diversity and Sustainability

Dr. Piyush Goel

Man is integrally connected with

the environment and natural eco-
system. Ecosystem provides us
food, clean water, improves soil
quality, helps in climate protec-
tion, recycle minerals, provide
medicines and involved in many
other human creative functions.
Besides that ecosystem is made
up of a wide variety of flora and
fauna constitutes biodiversity. So-
ciologist Edward Wilson coined
the term biodiversity that relates
to species of animals, birds and
plants.

All organisms are dependent on
each other. Hence the ecosystem
is essential for nutrition. Microor-
ganism (bacteria etc.) decompos-
es the dead plants, Bees pollinate
plants/crops to save them, Birds
control insect populations by eat-
ing them, Mammals eat fruits and
excrete their seeds, hence it means
that if one animal, plant or insect
is destroyed, it can have a cascad-
ing effect on the entire ecosystem.

Over exploitation of biological
resources due to increasing glob-
al population is creating imbal-
ance in the ecosystem. More than
50% of the world’s total GDP are
depends on nature. Biodiversity
loss would have a great negative
impact on earth, environment.
From an economic point of view
this loss has been classified as one
of the top five threats to the global
economy.

Evolution of Ecosystem on the
Earth:

The Earth has woven painstak-
ingly the entire ecosystem in
thousands of years of evolution
with different biological species
over the past 46 million years. The
ecosystem is mainly made up

large biotic and abiotic elements.
Hence, the biodiversity consists
not only at the level of certain spe-
cies, but also at the level of mac-
romolecules, genes present within
their cells, represent to biomes
(large areas of land or sea that

of two components i.e. biotic
and abiotic. The biotic component
includes producer (green plants),
consumers (animals) and decom-
posers (micro-organisms) and
the abiotic component includes
temperature, light, water, climate,
various types of gases, soil etc.
The term Biodiversity refers to
the variation among the species,
within the different species in an
ecosystem.

Before the human evolution on
earth many types of plant and
animal species were developed
on earth that has an intimate
relationship with all small and

contain the same kind of life) in
an ecosystem. That's why
there was an immense diversity
or heterogeneity at all levels, from
biological organization to the cli-
mate distributed geographically
in all parts of the world. Some
plants and insects had evolved
since prehistoric times (dinosaur
era). Prof. Peter Crane, Yale Uni-
versity, America has done a de-
tailed study of the extremely rare
“Ginkgo tree” present about 200
million years ago. This species
found almost across the earth
and remained alive despite many
changes and found extinct 20 lakh

E-mail: goyal.dbt@nic.in
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years ago. The research scholars at
the University of Washington has
found the earliest signs of life on
Earth that has originated in the
carbon-rich salt lakes present on
all the seven continents.

The researchers say about four
billion years ago on Earth’s early
days, an abundance of carbon di-
oxide may helped to have high lev-
els of phosphorus in the lake that
is one of the six essential chemical
leads life form the lakes. Phospho-
rus is the backbone of DNA and
RNA molecules, so high levels of
phosphorus prevent phosphate
molecules from combining with
other chemicals,

and in chemical reactions, pro-
teins, RNA, and fats reaches to
the molecules under construction
and form the initial clumps of life.

Endangered Flora and Fauna
Species:

According to the International
Union for Conservation of Nature
and Natural Resources (IUCN-
2004), the total number of plant
and animal species described so
far is a little more than 1.5 million.
Over 70% of all species recorded
are animals. Many species of flora
and fauna are on the verge of ex-
tinction that keeps the ecosystem
stable. An estimated 8,400 wildlife
and plant species are endangered
and about 30,000 species are in
verge of extension.

Every year an estimated 10,000
species are becoming extinct due
to natural disaster and other rea-
sons.
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Critically endangered Animals and Birds Species in India (Ref. Maps
of India)

A rise in global warming beyond
the target temperature of 1.5 de-
grees Celsius

caused a loss of around 90% of
entire biodiversity. Due to this
target limit of temperature rise,
the year 2023 has been declared
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as the hottest year so far and if we
do not maintain this balance the
coming years may be more pain-
ful with rising heat with other
natural calamities. To protect our
biodiversity the Biodiversity Day
is celebrated every year on 22 May.

Insects are the most species-rich
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taxonomic group on the Earth
constitutes around 70% of the
entire population of the species
known on the earth. Hence, their
extinction has been the subject of
much research worldwide as they
are called as engineer of the eco-
system. Plants (including algae,
fungi, bryophytes, gymnosperms
and angiosperms) are around
22% of known species of flora and
fauna. In compared to the last 40
decades, the number of insects
present today is a matter of con-
cern due to increasing pesticides
in farming and pollution of artifi-
cial bright light.

It would be difficult to bring them
back once lost their species. Ac-
cording to Brian D. Farrell of Har-
vard University insects are native
to the earth and are an import-
ant link in biodiversity. Through
pollination in the plants, they
manage to provide food around
the world and also eliminate the
unused waste materials. Sarah
Lower, Scientist at Bucknell Uni-
versity has informed about more
than 2,000 species of firefly insects
belongs to the Lampiridae family
of the Coleoptera group. Firefly in
India is known as Jonaki Poka in
Bengali and Jonaki Porua in As-
samese is too now on the verge of
extinction. Atlas moth butterfly is
one of the largest insect is now in
the list of rare species.

Around 2400 species of butter-
flies are found

in the world of them 1600 spe-
cies are native in India in which
around 150 species are endan-
gered. The species like Tiger
Hopper (Ocus subvittatus), Black
Prince (Rohana parasite), Freak

(Callinaga buddha), Great Yellow
Sailor (Neptis radha), Tibetan Sa-
tyr (Oenis buddha), Scare Wall
(Lasyumata maerula), Angled
Peyrot (Callita decidia), Banded
Lineblue (Prosotus aleuta), Pow-
dered Oakblue (Arhopala bajalus)
and Forest Hopper (Astickopterus
jama) have not been seen in the
Indian forest for the last 100 years.

Biodiversity Conservation and
Status of Indian Species:

India has around 350 species of
mammals, 1224 species of birds,
408 species of snakes, 197 species
of amphibians (living in both wa-
ter and land), 2546 species of fish
and 15,000 species of fruits. The
vulnerable, threatened and en-
dangered species in wetland areas
includes 17% of water birds, 38%
freshwater mammals, 33% fish
species, 26% amphibians, 72%
turtles (fresh water and 86% tur-
tles of salt water), 43% crocodiles
and 27% of coral reef-building
species in Indian continent.

However, the inclusion of aquat-
ic plants may increase the num-
ber. India has the coverage of 740
protected areas in 161,081.62 sq.
km has now been increased to
981 protected areas in 171,921 sq.
km since 2014. It means that the
geographical area has now been
increased from 4.90% to 5.03%,
due to increase of biospheres. Due
to increase in forest cover the tiger
population is too increased from
2,226 in 2014 to 2,967 in 2018,
however, their mortality or death
rate was very high between 2020
to 2023 is a matter of concern.
The year 2020 has investigated the
highest number of tiger’s death.

The status report of the Leopard
in India-2018 has revealed that
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the number of leopards has in-
creased by 60% from 2014 from
8000 to 12172-13535. The reports
of their killing are high in urban
areas. Madhya Pradesh is blessed
with white tigers are very less in
number and only 80-100 white ti-
gers are left in the country.

The tiger’s population is endan-
gered since 1947 and the last tiger
was seen in 1948 was too killed in
Surguja distt of Chhattisgarh state
and declared extinct in 1952. Ac-
cording to the Zoological Society
of London 91% of the tiger’s pop-
ulation were endangered in the
world and only 7,000 tigers were
left. It would be too early to say
that how the new habitat for tiger
conservation in Kuno, Madhya
Pradesh would give the fruitful
results to increase their popula-
tion in the country.

The wild elephants are synony-
mous of biodiversity as they re-
move old vegetation that helps to
grow the new one. Other animals
also depend on the way they built
and depend on the water used by
elephants by digging the land on
the river banks during drought.
Lawrence Anthony’s famous book
“The Elephant Whisper” talks
about the story of intelligence and
sensitivity of elephants. However,
the insecurity is risen on their pop-
ulation due to insensitive attitude
of humans in day-to-day life are
poring very heavy on them. After
the wild life sanctuary in Assam
the one-horned rhinoceros are
found only in Dudhwa Sanctuary
numbering only 44. Their rehabil-
itation project has been started in
2018 and their DNA profiles were
prepared to distinguish them with
Indian population. The tallest an-
imal in the world Giraffe has de-
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clined rapidly. According to the
Union for the Conservation of
Nature (IUCN) out of 9 species
the 5 sup-species are declining
and from 1985 to 2015 their num-
ber from 155,000 has fall down
to 97000. Similarly, bears, snow
leopard, species of dear, reptiles,
birds and other wild animals are
also gradually decreasing.

Classification of Ecosystem: In-
dian Ecosystem is classified into
two parts.

1). Terrestrial ecosystem: Con-
sists of Indian forest that in-
cludes tropical rain forests, trop-
ical deciduous forests, temperate
broad-leaved forests, temperate
coniferous forests and alpine and
tundra forests; (b) grasslands; (c)
Desert namely thar desert and
Rann of Kutch; (d) Himalayan
Hills includes Western Himalaya
in Jammu and Kashmir and Him-
achal Pradesh, Central Himalaya
cover the Nepal and the state of
Uttarakhand in India; and East-
ern Himalaya covers the parts of
West Bengal, Sikkim, Bhutan, and
Arunachal Pradesh.

(A) Forest in India is situated in
around 24% land in the country.
Forest plays an important role in
absorbing carbon di-oxide present
in the atmosphere. Deforestation
occurs due to wildfire and human
interventions are causing huge
loss to the forest ecosystem that
also occurs due to the increase of
greenhouse gas emissions (GHG).
(B). Grassland is the areas gener-
ally having less rainfall. The qual-
ity of soil in these areas is found
poor with some herbs and bushes
along with the grass. The graz-
ing mammalians like cow, sheep,
deer, rabbit, buffalo and goat are

dependent on these grass land for
their livelihood.

The example of few prominent
grassland in India are Banni and
Vidi in Kutch, Gujarat; Ukhrul
and Phumdi (floating grasslands)
of Manipur; Margs or Bahaks of
Jammu and Kashmir; Bugyal and
Dzukou of Uttarakhand; Khajjiar
of Himachal Pradesh; Saramati
of Nagaland, Shola grasslands of
Karnataka and Western Ghats.
(C). Deserts are having less rain-
fall even less than 150 mm per
year. Deserts in India cover the
area of over 32 million square km.

The State like Rajasthan has des-
ert in the west, hilly areas in the
south-west and plains in the east
and south-east. The 85% of the
Thar Desert falls in Indian con-
tinent and the rest is in Pakistan.
The Jojoba plantation has reduced
the effect of desertification prac-
ticed at some places in India. The
species of Black buck, Chinkara,
Indian wild ass, caracal, red fox,
peafowl, wolf, sand grouse, leop-
ard, Asiatic wild cat are promi-
nent in this ecosystem. (D).

The Himalayan Region: Due to
the increase of one-degree Celsius
temperature between the years of
2000-2016 in Indian Himalayan
region the glaciers have lost bil-
lions of tons of ice which is the
major source of river water like
Ganga, Brahmaputra etc. The rich
culture and biodiversity in this
region have many important ani-
mal species, but are at risk either
due to frequent disasters, devel-
opmental work and over-exploita-
tion of natural resources or due to
human interventions.

2). Aquatic Ecosystem: The
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aquatic ecosystem is classified
into two types (A) Freshwater
ecosystem in which the water has
little or no salinity such as: lakes,
rivers, ponds, streams etc. It is fur-
ther divided into three parts, i.e.
(A-1) Lentic (stagnant water) eco-
system: In this type of ecosystem
the depth and nature of stagnant
water may vary at different places.

This system may have rich vege-
tation, flowers like lotus and water
lilies and plants and other crea-
tures like crabs, frogs, reptiles and
insects makes the basic part of
food chain. (A-2) Lotic (running
water) ecosystem: Due to chang-
ing speed, nature of flowing wa-
ter in one direction and nutrients
present therein this system affects
the life cycle of living organisms.
The slow rivers may have larger
animal; however, the fast-mov-
ing water may contain plants and
microorganisms. (A-3) Swamp or
Wetland: Any natural, stable or
unstable or artificial, permanent,
temporary water bodies located
near to fresh or coastal water are
termed as wetland. Wetland gen-
erally have depth not exceed six
meters are swamp or water-satu-
rated land.

These include swamp (marshy
forest land), marsh (marshy shrub
land), mangrove (coastal shrub
land), Bogs, peat lands, fans, cor-
al reef areas, rivers, lakes, flooded
forests, dams, canals, springs, des-
ert springs etc. Even glaciers and
deltas, paddy fields, fish hatcher-
ies, shrimp ponds, biodiversity
maintenance reservoirs, water
absorbing and flood control areas
are included in the categories of
wetland.

TYPES OF WETLAND
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(B). Marine/Ocean Ecosystem:
This ecosystem has ideal salinity
(salty water) that maintains the
nutritional value for the surviv-
al of the fauna and flora species.
This ecosystem contains a wide
range of plant varieties, algae and
coral reef species. Due to exces-
sive exploitation of coral reef their
population has been widely affect-
ed and less than 50% of Coral reef
species is now left in the world.
Coral reefs in India are protect-
ed in the First Schedule under
the Wildlife Protection Act 1972.
Marine ecosystem is further clas-
sified as (B-1) Ocean Ecosystem:
It is the largest aquatic ecosystem
with a huge biodiversity of living
organisms like sharks, turtles, dol-
phins, whales etc. (B-2) Estuarine
Ecosystem: In this estuary area
the sea meets with the water of
rivers, springs etc. This area may
contain high mineral reserves,
nutrients, growth of vegetation
and microorganisms etc. (B-3)
Coastal Ecosystem: In this eco-
system the land area meets the sea
shore have abundance of species
of algae, insects, crabs, snails, lob-
sters, turtles, small fishes etc.

Coral reef and Biodiversity in
Mumbai Coastal Region

Biodiversity Hot-Spots: These
are the areas found only in the
tropical regions on the earth
where different types of fauna and
flora species were found in abun-
dance with their rich biodiversity.
The biodiversity hotspot regions
are (a) Himalayan region spread
across an area of more than 2500
km with more than 5,800 plant
species and other animals. Sikkim
with a geographical area of 7,298
sq. km alone has 4,200 plant spe-

cies of which 60%are endemlc

(b) Western and Eastern Ghats:
The Western Ghats spanning in
Maharashtra, Karnataka, Kerala
and Sri Lanka includes the Agas-
themalai Hills, Serene Valley, Peri-
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The Eastern Ghats of Himalayas
extended from north-east India

to Bhutan (c) Indo-Burma region:
This region includes a small part
of India from the eastern Bangla-
desh to Malaysia (d) Sundar For-
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est region (Sundervan): Includes
all the islands like Thailand, Sin-
gapore, Indonesia, Malaysia and
India's Andaman Nicobar Islands.

Ramsar Convention on Wetland
Conservation:

An international convention
was organized in Ramsar city of
Iran on 2nd February 1971 for
the purpose of conservation and
sustainable use of wetlands. In
this convention around 172 coun-
tries of the world have partici-
pated which came into force on
December 21, 1975. The Ramsar
Convention is to recognize the
fundamental ecological functions
and resources of the wetlands for
their economic, cultural, scientific
and recreational values. India is a
part of this convention since Feb-
ruary 01, 1982 having 75 Ramsar
sites in the country out of total
2413 sites worldwide. Australia’s
Cobourg Peninsula became the
world’s first Ramsar site in 1974,
however, the Pantanal located in
Brazil, Giri-Tumba-Mendombe
of Congo and Queen Maud Gulf
of Canada are the world’s largest
wetlands spread more than an
area of 60 thousand square kilo-
meters. According to the Global
Wetland Outlook (Ramsar Con-
vention), the 35% of the world’s
Ramsar sites have already been
disappeared between the periods
of 1970 to 2015. Ramsar sites list-
ed as ‘Wetlands of International
Importance’ are those sites, where
the changes in ecological patterns
have occurred, are occurring or
are likely to occur as a result of
technological development, pollu-
tion or other human intervention
and being listed in the Montreux
records. Keoladeo National Park
of Rajasthan and Loktak Lake

of Manipur in India are listed in
Montreux record.

Renuka (named after the moth-
er of sage Parshuram) wetland
area located at Sirmaur, Himach-
al Pradesh is the smallest Ramsar
site in India. The floating Keibul
Lamjao island in “Loktak Lake”
of Manipur is the only natural
habitat of “Brow-antlered Deer”
(Sangai Deer) in India. Similar-
ly, in Leh region the “Tsomoriri
Lake” is one of the highest lakes in
the world having both freshwater
and saltwater simultaneously is
the only breeding ground for the
endangered “Black neck Crane”
(Grus nigricollis) and “Bar head-
ed Geese” (Anser indicus). Sas-
thamkotta Lake in Kerala due to
the bacteria-killing “Kavaborus”
larvae has an exceptional wa-
ter quality and purity. The ma-
jor threat to these natural Indian
wetlands are due to natural causes
like sea level rise, climate change,
storms and harmful species like
water hyacinth, salvinia as they
compete with other native vegeta-
tion and block water ways.

For wetland conservation the
World Wetlands Day is celebrated
every year on 02 February all over
the world. The Government of In-
dia has issued guidelines in Janu-
ary, 2020 for the implementation
of Wetlands (Conservation and
Management) Rules, 2017. The
Ministry of Environment, Forest
and Climate Change has launched
a portal named ‘Wetlands of In-
dia’ in 2021.

Protected Biosphere Reserves
of India: These reserves are es-
tablished as buffer zones (nation-
al parks and sanctuaries) to con-
serve the geographical natural
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landscape of the fauna and flora
and to protect the local human
being resides in this protected
zone. On the basis of UNESCO’s
Man and Biosphere Reserve Pro-
gram of 1972, there are 686 bio-
sphere reserves in 122 countries,
out of that 18 protected biosphere
reserves are available in India and
12 biosphere of the country are
the part of this global program.
These areas are divided into three
parts

(1) Core area (completely pro-
tected for wildlife),

(2) buffer zone (a completely
controlled area around the core
area, allowing only limited ac-
tivities such as tourism, fishing,
grazing, research and educational
activities), and

(3) transition zone (the outer-
most area of the reserve used as
a zone for the management and
local people’s cooperation. The 18
protected biosphere regions of In-
dia are

(1) Cold Desert,
Pradesh

(2) Nanda Devi, Uttarakhand

(3)  Kanchenjunga,  Sikkim
(4) Dehangbangde, Arunachal
Pradesh

(5) Manas, Assam

(6) Dibru Saikhowa, Assam

(7) Nokrek, Meghalaya

(8) Panna, Madhya Pradesh

(9) Pachmarhi, Madhya Pradesh
(10) Achanakmar Amarkantak,
Madhya Pradesh and Chhattis-
garh

(11) Kutch, Gujarat

(12) Similipal, Odisha

(13) Sundarbans, West Bengal

(14)  Seshachalam, Andhra
Pradesh

(15) Agastyamalai, Tamil Nadu
and Kerala

Himachal
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(16) Nilgiri, Tamil Nadu, Kerala,
Karnataka
(17) Gulf of Mannar, Tamil
Nadu, and
(18) Great Nicobar, Andaman
and Nicobar Islands. These in-

cludes the bio reserves included
in the UNESCO list.

The biodiversity and its conser-
vation is a wide subject and to
understand its sole objectives the
in-depth studies and scientific re-
search is to be promoted separate-
ly atall levels as a part of the course
curriculum to spare knowledge to
save these endangered species that
are going to be extinct. Instead to

keep the dead and extinct animals
in the museum, the national mu-
seums are to be designed with the
live and rare animals to safeguard
their species and varieties shield-
ed with glass on one or two sides
in close human observations with
their natural activities.

These too may not be the pro-
tected areas to visit as a tourist but
may help the local people to know
more about the living organism
that may be protected and may
create enthusiasm to live along
with the nature. Few science parks
are serving the functions with few
models, but studies of herbari-
um are important at such places
including knowledge about the
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flora and fauna. This will help to
understand the nature from the
beginning and to reverse the na-
ture with natural calamities and
disasters occurring due to Green
House gases and human interven-
tions.
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Dr. Sarvepalli Radhakrishnan; A Distinguished Philosopher and Towering Teacher

Dr. Sarvepalli Radhakrishnan’s
birthday on September 5 is etched
in the functioning of Government
of India, as the day when teach-
ers must be celebrated, commonly
known as Teacher’s Day. Dr. Rad-
hakrishnan was indeed a distin-
guished philosopher of the last
century, who also served as the sec-
ond President of India. In addition
to his above roles, he also served as
Vice- Chancellor of Andhra Uni-
versity and Banaras Hindu Univer-
sity.

As a philosopher, Radhakrishnan
had undertaken the endeavour
to educate the world about Indi-
an philosophy, which was often
dismissed as theology, with con-
tempt by Western philosophers.
At the same time, he also wanted
to distinguish Indian philosophical
traditions from the Western philo-
sophical traditions, by presenting
them, as an alternative system of
philosophy, for the entire human-
ity, built on the metaphysics and
ethics of Advaita Vedanta.
Radhakrishnan’s attempt, to

present a coherent and lucid ac-
count of Indian philosophical tra-
ditions, culminated in his seminal
work, ‘Indian Philosophy, in 2
volumes. The second volume was
published in 1927. By the time the
second volume of his work was
published, Radhakrishnan had be-
come one of the most influential
philosophers of his times, holding
the King George V Chair of Men-
tal and Moral Science, at the Uni-
versity of Calcutta. However, his
career as an academician was not
free from controversies, and, soon,

charges of plagiarism began to be
levelled against him.

&

The charges of plagiarism were
levelled against him, by Jadunath
Sinha, who was emerging as an
erudite young philosopher, while
teaching at Meerut College. These
charges were published in the Jan-
uary 1929 edition of Modern Re-
view. Sinha had written a letter

to Modern Review, in December
1928, giving the details of plagia-
rism, indulged in, by Radhakrish-
nan. Sinha accused, that, in the
second volume of ‘Indian Philos-
ophy, Radhakrishnan had plagia-
rized from his thesis ‘Indian Psy-
chology of Perception, submitted
at Calcutta University, in 1922,
for the award of Premchand Roy-
chand Studentship, which Sinha
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Kartik Kota, Hyderabad
was eventually awarded.

The reviewers of the thesis, sub-

mitted by Sinha, were, Professor
Radhakrishnan and Professor B N
Seal. Though Sinha had submitted
the first part of his thesis in 1922,
the second part of his thesis was
submitted in 1925.

The charges levelled against Rad-
hakrishnan were nothing less than
scandalous, considering the repu-
tation Radhakrishnan had built up,
in that era. Sinha had essentially
asserted, that, a great deal of mate-
rial, published in the “Yoga Sutra of
Patanjali’ chapter / section of ‘Indi-
an Philosophy’, was directly lifted
by Radhakrishnan, from his thesis,
submitted for the award of Prem-
chand Roychand Studentship.



In the February and March 1929
editions of Modern Review, Rad-
hakrishnan defended himself, by
submitting, that, the manuscript
of his work had been sent to his
publisher in 1924, which was, be-
fore the complete submission of
Sinha’s thesis (in 1925), while, it
was, owing to the concerned edi-
tor not having been in the US for a
long time, there came about a con-
siderable delay in the publishing of
the book. Radhakrishnan also con-
tended, that, the excerpts, which
were alleged to have been plagia-
rized, were essentially the standard
translation of classical texts.

Sinha responded to the defence of
Radhakrishnan, by arguing, that,
the part of his thesis, which was al-
legedly plagiarized by Radhakrish-
nan, had been published earlier,
in the Meerut College Magazine,
and, the plagiarism was not limit-
ed to only translation of standard
text, but interpretation of the text,
as well. Over and above, Sinha also
denied having been taught by Rad-
hakrishnan, since, he had complet-
ed his MA, at Calcutta Universi-
ty, in 1917, while Radhakrishnan
came to Calcutta University in
1921.

This was, to respond to the defense,
put forward, by some of the erudite,
that, Sinha was actually taught by
Radhakrishnan, and, it was Sinha
who plagiarized Radhakrishnan,
not vice-versa.

After the exchange of letters, Sinha
filed a suit against Radhakrishnan,
at Calcutta High Court, later, in
1929, for violation of copyright.

Sinha’s case was strong, considering
the fact, that, the allegedly plagia-
rized excerpts had been published
(in 1925), before Radhakrishnan

had his manuscript published (in
1927).

To salvage his reputation, Rad-
hakrishnan filed a counter-suit
against Sinha, and, Modern Re-
view, for tarnishing his reputation.

The legal battle between one giant
of Indian philosophy and anoth-
er erudite philosopher, disturbed
many scholars, on both the sides.

Shri Shyama Prasad Mukherjee,
who later became Vice-Chancel-
lor of Calcutta University, in 1934,
offered to mediate for out-of-court
settlement, considering the legal
complexities and the reputations
involved.

Ultimately, in 1933, for a sum of
money, which was not revealed,
both the parties agreed not to pur-
sue the lawsuits any further, end-
ing, one of the acrimonious epi-
sodes, during Indian philosophy.
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Aami River: Water Quality Restoration
Sudhanshu Bajpai and Dhruv Sen Singh

Introduction:

Homo Sapiens appeared on the
planet Earth around 0.3 Mya. Since
then, till 11,700 years ago, their life
style was mostly hunter-gatherer.
By this period, they started to pro-
duce grains, fruits, and vegetables
from seeds. Requirement of water
for farming led to their perma-
nent settlements near rivers. This
period marked the beginning of a
new geologic epoch, the Holocene
Epoch, which started 11,700 years
ago (Feynman and Ruzmaikin,
2018). Soon on the Earth different
civilizations arose along the banks
of major rivers, like Indus Valley
at Indus, Egypt at Nile, Babylon
at Tigris, Mesopotamia between
Euphreatus and Tigris. After the
decline of Indus civilization, lat-
er phases of civilizations were de-
veloped in Indo-Gangetic Plain,
where Indus and Ganga were the
most important rivers. Since its
origin, human beings had been
controlled and guided by natural
factors everywhere. In the Holo-
cene Epoch the man also started
affecting and controlling the natu-
ral factors. The human interference
in natural environment increased
drastically since industrial rev-
olution after 1850%. In this era of
new inventions and discoveries in
the field of science, the child death
rate decreases, average life expec-
tancy increases. As a result, human
population increased rapidly from
1 billion in the year 1800AD to 8
billion in the year 2023AD (Roser
and Ritchie, 2023). Due to this in-
creased population, number

of human settlements increased
throughout the world. This result-
ed in higher production of ameni-
ties, which ultimately resulted in
higher levels of waste production
and pollution. Rivers get polluted
by the chemicals flushed out from
fertilizer factories, metallurgical
processes etc. Rivers were badly af-
fected by anthropogenic activities
and now they need proper resto-
ration.

Rivers and the Ganga Plain:

Rivers are water bodies which flow
in a definite direction in a chan-
nelized way and affect our culture
and civilization (Singh, 2018). Riv-
ers are classified on basis of differ-
ent criteria. On the basis of origin
there are three types of rivers, viz.,
snow-fed, originating from snow-
and ice-covered regions; ground-
water-fed, gaining water from
subsurface aquifers; and rain-fed
rivers. Ganga, Gomti and Narmada
are examples of these three types of
rivers respectively. On the basis of
water storage there are two types of
rivers, viz., perennial rivers, hav-
ing water throughout the year; and
ephemeral rivers, in which water
flows only during monsoon and
in rest of the year they remain dry.
On the basis of location there are
Himalayan rivers, having their or-
igin in Himalayan region; Ganga
Plain rivers, having their origin in
Ganga Plain; and Peninsular Riv-
ers, having their origin in the Pen-
insular region. These three rivers
are snow- and ice-fed, groundwa-
ter-fed and rain-fed respectively.

In India, there are different geo-
morphic units, which include the
Himalayan Mountainous region,
the Indo-Gangetic Plains, the Thar
Desert, the Peninsular India, and
the Coastal region. The Ganga
Plain constitutes eastern part of
the Indo-Gangetic plains, in which
trunk stream is the river, Ganga.
Aami River:

The river Rapti is a perennial riv-
er in Ganga Plain, which meets
the river Ghaghara, which itself
is a major tributary of the river
Ganga. The Aami River is a right
bank tributary of the Rapti river,
which originates from Sikhaira
Tal, Dumariyaganj Tehsil of dis-
trict Siddharthnagar and serves
as a lifeline for the people of Sid-
darth Nagar, Sant Kabir Nagar,
Basti and Gorakhpur district in
Eastern Uttar Pradesh. It has me-
andering tendency in the entire re-
gion. It travels a distance of about
126 km and drains into the river
Rapti near Sohgaura, Bansgaon Te-
hsil in Gorakhpur district of Uttar
Pradesh. As per records of Uttar
Pradesh Pollution Control Board,
an approximately 12 MLD sewage
is contributed in the river Aami.
Discharges from agricultural, in-
dustrial and most important urban
areas have changed the physical,
chemical and biological charac
teristics and additionally the eco-
logical characteristics of water
bodies. In its report “Eastern U.P.
River and
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Figure:1 Location map of the study area showing major water bodies of the region

Water Reservoirs Monitoring Committee” has noted its traditional significance as on the banks of this river
Lord Buddha cut his hair and adopted an ascetic life. Evidence of Neolithic settlements were also found on the
banks of the river Aami in Sohgaura, Gorakhpur and Lahuradeva in Sant Kabir Nagar.

Water Quality:

To assess the water quality of the river Aami, a fieldwork was carried out in pre-monsoon season in 2022.
Along the stretch of the river Aami, six sampling stations were selected, located at Sohagaura Village (Kau-
riram Block), near confluence of the river Aami with the river Rapti (AMW-01), Near Jarlahi Bridge/Unna-
val Village (AMW-02), Kauri Ram Bridge (AMW-03), Goyeethi Village (AMW-04), Bharsaur Village Bridge
(AMW-05), Haldi and Maghar Village Bridge (AMW-6). For general parameters (pH, EC, TDS) and major
ions, samples were collected in 500ml Polyethylene bottles without any preservation.

52



BER - 5 Rt B agureh afest iR

3RS 11 - (3-4) WY 3% TS - e, 2024

Table:1 Details of general parameters of the Aami River during pre-monsoon season, 2022

S. No. Code for | pH EC TDS Total Calcium |Magne- |Chloride | HCO3-
Sample uS/cm (mg/1) Hard- (mg/1) sium (mg/1) (mg/1)
ness (mg/1)
(mg/1)
1 AMW- 7.77 4443 266.58 479.924 |85.606 63.81816 | 31.95 335.61
01
BT R iR BT LLgr=g. Swnpirng Poiats of Aasi Sink
B
; E——]
Brlagasra
prasing Foim ol
b arniFapd Hee|
"‘:H Rl [ T T
E 1 Kaaraar Bk
CHERR T b Py B f—.
dm= wiugu Bridge
d 1L} S
[, (00 | s ——
:.J: Fahh dmil Bliglii
H LR TR
Rydih Pajei
i Mg
ETETT EITE ET T | LS,
2 AMW- |7.71 500.0 300.00 630.0043 | 89.328 97.60424 | 48.99 366.12
02
3 AMW- 7.75 474.9 284.94 479.924 | 85.606 63.81816 | 31.95 320.355
03
4 AMW- |7.35 517.0 310.20 507.839 |96.772 63.81816 | 55.38 320.355
04
5 AMW- |7.59 409.0 245.40 511.6075 | 66.996 82.5882 |29.82 289.845
05
6 AMW- 7.44 350.8 210.48 542.8909 | 66.996 90.09622 | 31.95 335.61
06
(a) pH

The pH values range between 7.35 to 7.77. Bureau of Indian Standard (BIS) limit for drinking water is 6.5-8.5.
(b) Electrical Conductivity

The EC values ranges between 350.8 puS/cm to 517 uS/cm.

(c) Total Dissolved Solids

The amount of Total dissolved solids in the Aami River range between 210.48 — 310.2 mg/l. As per Bureau of
Indian Standard (BIS) it should be less than 500mg/1 in drinking water.

(d) Total Hardness
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The Hardness of the Aami River water ranges between 479.92 mg/1 to 542.89 mg/l. As per Bureau of Indian
Standard (BIS) it should be less than 200mg/1 in drinking water.
(e) Calcium
The calcium concentration of the Aami water ranges between 66.99 mg/1 to 89.32 mg/l. As per Bureau of Indian
Standard (BIS) it should be less than 75mg/l in drinking water.
(f) Magnesium
The magnesium concentration of the Aami River water ranges between 63.81 mg/1 to 97.60 mg/l. As per Bureau
of Indian Standard (BIS) it should be less than 30mg/l in drinking water.
(g) Chloride- The Chloride value ranges between 29.82.mg/I to 48.99 mg/l. As per Bureau of Indian Standard
(BIS) it should be less than 250mg/1 in drinking water.
(h) Bicarbonate (HCO3-)
The Bicarbonate (HCO3-) ranges between 289.84 mg/l to 366.12 mg/1.
Uttar Pradesh Pollution Control Board is working extensively to monitor the water quality of water bodies of
the state. Demand parameters (Biochemical Oxygen Demand, BOD and Chemical Oxygen Demand, COD)
are given in following tables.
Table:2
Aami River upstream, before confluence with Sariya Nala, near village Bharsarh, Sahjanwa, Gorakhpur

Month 2022 2023

DO BOD COD BOD/ DO BOD COD BOD/

COD COD
January 7.0 6.6 40.0 0.155 7.4 5.4 42.0 0.129
February |7.2 6.4 40.0 0.160 7.2 5.8 52.0 0.112
March 7.0 6.6 48.0 0.138 7.0 6.0 54.0 0.111
April 6.8 6.7 52.0 0.129 6.9 6.2 58.0 0.107
May 6.6 6.8 56.0 0.121 7.0 6.0 50.0 0.120
June 6.4 7.0 66.0 0.106 7.2 5.8 40.0 0.145
July 6.8 6.4 60.0 0.106 7.4 5.2 38.0 0.137
August 7.0 5.8 48.0 0.121 7.6 5.0 32.0 0.156
Septem- |[7.2 54 42.0 0.129 7.7 4.8 30.0 0.160
ber
October |7.4 5.2 40.0 0.130 6.4 9.6 44.0 0.218
Novem- |7.6 5.0 38.0 0.132 6.6 9.8 46.0 0.213
ber
December | 7.2 5.8 48.0 0.121 6.0 10.2 50.0 0.204
Average 7.0 6.1 48.2 0.127 7.0 6.7 44.7 0.150
Category |D D
Table:3
Aami River downstream, after confluence with Sariya Nala, near Chhatai road bridge, Khajani, Gorakhpur

Month 2022 2023

DO BOD COD BOD/ DO BOD COD BOD/

COD COD

January 6.0 16.8 88.0 0.191 6.2 14.0 76.0 0.184
February |6.2 17.0 84.0 0.202 6.0 18.0 88.0 0.205
March 6.0 18.0 90.0 0.2 5.8 22.0 98.0 0.225
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April 5.8 22.0 96.0 0.229 5.6 24.0 106.0 0.226
May 52 24.0 98.0 0.245 5.8 18.0 90.0 0.200
June 5.0 28.0 102.0 0.275 6.0 16.0 80.0 0.200
]uly 54 22.0 90.0 0.244 6.2 14.0 70.0 0.200
August 6.0 18.0 82.0 0.219 6.4 10.0 60.0 0.167
Septem- | 6.2 14.0 80.0 0.175 6.6 9.8 50.0 0.196
ber
October 6.4 42.0 58.0 0.724 7.4 5.2 38.0 0.137
Novem- |6.6 12.0 72.0 0.167 7.6 5.4 42.0 0.129
ber
December | 6.0 16.0 80.0 0.200 7.5 5.6 44.0 0.127
Average 59 20.8 85.0 0.245 6.4 13.5 70.2 0.192
Category |D D
Table:4
Aami River downstream, near LKO-VNS road bridge, Kauriram, Gorakhpur

Month 2022 2023

DO BOD COD BOD/ DO BOD COD BOD/

COD COD

January 6.8 12.6 76.0 0.166 7.2 7.0 50.0 0.140
February |6.9 12.2 72.0 0.169 7.2 8.0 56.0 0.143
March 6.6 13.0 76.0 0.171 6.8 10.0 58.0 0.172
April 6.4 16.0 80.0 0.200 6.6 16.0 70.0 0.229
May 6.0 18.0 90.0 0.200 6.7 12.0 60.0 0.200
June 5.8 22.0 92.0 0.239 6.8 10.0 50.0 0.200
]uly 6.0 16.0 70.0 0.229 7.0 8.0 40.0 0.200
August 6.6 18.0 82.0 0.219 7.6 5.0 30.0 0.167
Septem- 6.8 8.0 52.0 0.154 7.8 4.0 28.0 0.143
ber
October 7.0 7.6 50.0 0.152 7.6 4.2 32.0 0.131
Novem- 7.1 7.4 48.0 0.154 7.7 4.4 36.0 0.122
ber
December | 7.0 7.6 58.0 0.131 7.2 6.8 40.0 0.170
Average 6.6 13.2 70.5 0.187 7.2 8.0 45.8 0.174
Category |D D

The ratio BOD/COD is generally less than 1 but can be equal to 1 if the sample has only biodegradable organ-
ics. For fresh water, as both BOD and COD should be negligible, hence the ratio can be equal to 1. If BOD:
COD>0.6 then the waste is fairly biodegradable, and can be effectively treated biologically. If BOD: COD ratio
is between 0.3 and 0.6, then seeding is required to treat it biologically, because the process will be relatively
slow, as the acclimatization of the microorganisms that help in the degradation process take time. If BOD:
COD ratio<0.3 biodegradation will not be proceeded, thus it cannot be treated biologically, because the waste-
water generated from these activities inhibits the metabolic activity of bacterial seed due to their toxicity or
refractory properties (Bader et. al. 2022).

Except October 2022, the ratio of BOD/COD is less than 0.3 for all the sites during this period. It indicates that
the effluents which are coming industrial and municipal settlement is hardly biodegradable, which is affecting
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the self-purification potential of the river Aami.

Conclusions:

The BOD and COD data reflects that effluents which are being discharged in the Aami River from different in-
dustries have very high load of organic pollution. The parameters like pH, Electrical Conductivity, Total Hard-
ness, Calcium, Magnesium etc. also conform a severe degradation in water quality of the river Aami. Due to
lack of serious approach and neutrality, disposal of untreated waste water in river is worsening the water quality
of the river Aami. As a result, the Aami River is assigned as class-D water, which can’t be used for drinking and
bathing purposes. It can be used only for propagation of Wild life and Fisheries, irrigation, and

industrial cooling.

The study reveals that the industrial effluents release huge quantity of pollutants. Rivers have self-purification
property, but this is possible only when the river receives a diluted pollutant. In extreme conditions of pollu-
tion metabolic activities of microorganism begin to cease and degradation of waste stops. Industries should
discharge their effluents after proper treatment. The proper cleaning of the Aami River catchment area and the
treatment of all effluents are necessary for the restoration of proper health of the Aami River.
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Kali River Rejuvenation through improved Agriculture Water Management within the irri-
gated command of Bachhmai Distributary Canal in Kasganj district, Uttar Pradesh

Er. Ravindra Kumar

Abstract

Acknowledging the escalating
hydrological changes affecting our
rivers and the resultant implica-
tions on the ecology, a promising
initiative has been tried out in the
Basin of Kali river. It is a step to-
wards more comprehensive work
on securing flows for the rivers,
through participation of farmers.
WWE-India together with line
departments is working with over
40,000 farmers in the command
area of Bachmai Distributary Ca-
nal System (1655 ha) in Kasganj
district, Uttar Pradesh.

duced by 20% in maize and 25%
in wheat. Crop productivity of
wheat has enhanced from 34.38
qt/ha to 40.63 qt/ha: maize pro-
ductivity has enhanced to 80 qt/
ha from 79.5 gt/ha. The economic
gain of farmers in wheat is 15%
and in maize is mere 1%. Overall
economic gains are 27% in input
expenses reduction, eventually
benefitting the farmers within a
year.

Keywords: ecology, river reju-
venation, water benefits, water
economy, economic gains, envi-
ronmental flows.
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Figure-1.Bachhmai Canal Network Tail end connectivity to river/

drain leading to Kali River

On-farm demonstrations con-
ducted of Trench farming for var-
ious package of practices (PoPs)
on maize and wheat crops spread
in 300 villages of three blocks of
Kasganj . On-farm water use is re-

Introduction

Global economy is facing in-
creasingly climate-risks of hy-
dro-cycle. Everybody is thirsty
downstream. Some country spent
up to thirty per cent of energy
in pumping water horizontally

or vertically and treating waste
water for circular economy. Gen-
erated water benefits reduce on
mining of groundwater or de-
pletion of surface water, as many
ecological services derived by so-
ciety from water bodies become
missing. Similarly when water
starts changing colour, many civ-
ilizations perish. Hence, healthy
freshwater ecosystems are essen-
tial for well being of all life forms
dependent on it. Besides this, var-
ious natural processes also derive
ecological services from rivers,
wetlands and water bodies. For
example- climate moderation, self
cleansing property of river and
maintaining river integrity: later-
al, longitudinal and vertical. So,
the management of maximizing
water benefits is the aim of both
the central and state government,
through their various schemes
and programmes- trying to pri-
oritize the conservation of water
resources, but often remains a se-
rious problem even in water posi-
tive state like Uttar Pradesh.
Efforts like Kali river rejuvena-
tion and an up scaling in nearby
geographies of Ganga basin (as
have been demonstrated by WWEF
India for Karula River-a tributary
of Ramganga which is a tributary
of Ganga River, can be really help-
ful in bringing, the much-desired
change in the health of the rivers,
ensure local water security, keep
the groundwater levels intact in
addition to benefitting the health
of local poor farmer community
and adding to their increase in in-

Emeritus Scientist, CSAE, Lucknow
email: ravindra53@yahoo.co.in, cell: 9415021334
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come by enhanced crop and water
productivity.

Project Area

The project area falls under
Kasganj district, Uttar Pradesh.
Bachhmai distribuatry canal sys-
tem off-taking from Farrukhabad
branch canal (part of Lower Gan-
ga Canal system off-taking from
Narora Barrage, Bulandshahar)
on Ganga River. Bachhmai canal
system (head capacity 400 cubic
feet per second) has 357 km long
network of canal, with three dis-
tributaries and seven minors, Cul-
tural Command is 16135 hectare
with present irrigation intensity
(of last five years) 51% of CCA
against designed 82.5%.

So canal distribution system de-
ficiency was rectified by instal-
lation of metal gates to regulate
water head on head of Distribu-
taries/Minors.

The mapping of tail-end of mi-
nors and distributaries was car-
ried out with the objective to plan
the kind of interventions that
would be required for enhancing
flows (from the saved water in ir-
rigation) in the nearby river/s or
rivulets or drains or ensuring lo-
cal water security through water
availability in the village ponds/
wetlands. Tail end connectivity
of minors to river/drain restored
is shown in Methodology/Ap-
proach

Initiative demonstrated during
Karula river rejuvenation-Proof
of Concept(20017-2020), the
team planned to scale-up this in
Bachhmai system that water can
be saved in irrigation through
simple interventions like adop-
tion of trench irrigation instead

of flood method. One trench was
handed over to each of the WUAs
in Bachhmai canal command.

AP 11 - (3-4) WG 3iH TS - R, 2024

improving local water security.
2.Supply Side Management -

under this aspect, the rehabilita-

tion of the canal irrigation system

Canal rehabilitation and tail end
connection of canal network to
rivers, regular flow monitoring
along with continuous and regu-
lar engagements with stakehold-
ers. The engagement with UP Irri-

gation and Water Resources
department, the command farm-
ers, community  members,

Kasganj District Administration,
local Krishi Vigyan Kendras was
ensured throughout the initiative’s
timeframe.

1.Demand Side Management
— under this aspect, efficient ir-
rigation water management and
sustainable agricultural practices
are being promoted, demonstrat-
ed and mainstreamed across the
command farmers of Bachhmai
system. The objective here is to
save irrigation water and lead the
saved water into Kali River either
through direct passage from the
tail-end of minors/distributaries
to the Kali River or through en-
hanced base flows through rejuve-
nation of wetlands/ponds which
are fed by tail ends of minors/
distributaries. This will also help
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of Bachhmai distributary is being
taken up; the purpose here is to
ensure that the canals can take de-
signed discharge and convey the
irrigation water efficiently for eq-
uitable and optimal distribution.
Plus, the monitoring of water in
the irrigation canal is also planned
through gauges at identified loca-
tions in the canal, mainly at the
head of canal and tail-end of the
canal. The idea is to monitor (i)
the inflow for the command area
and (ii) the available/remaining
water in the canal at its tail-end.

3.Institutional Strengthening -
strengthening the capacity of Wa-
ter Users Associations (WUASs)
that are constituted at the minor/
distributary level. The capacity of
the 100 WUAs is built/ strength-
ened around role and responsibil-
ities of WUAs, their mandate, du-
ties and related aspects under U.P.
PIM Act 2011.

The Lokarpan (Inauguration)
Ceremony of  Rehabilitated
Bachhmai Distributary Canal
System was organized by WWF
on 26th September,2023 which
was attended by the large number
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of command area farmers, WUA
representatives, Officers from
UPIWRD / WWE/ HSBC, QCC
Team and the district administra-
tion representative.

A photo journey booklet “Kali
River rejuvenation through ag-
riculture water management in
command of Bachhmai Distribu-
tary Canal” was released showing
pre and post intervention status of
the canal structures.

BENIFITS

Initiatives and Achievements

Demand-side Management

1. Trained and capacitated
over 40,000 farmers spread across
over 300 villages in 3 blocks of
Kasganj district.

2. On-farm demonstrations
of various Package of Practices
(PoPs) on maize and wheat crops
to over 40,000 farmers

3. Onanaverage, on farm wa-
ter use is reduced by 20% in maize
and 25% in wheat

4. On an average, wheat pro-
ductivity has enhanced from
34.38 Qt. to 40.63 Qt/ha: maize
productivity has enhanced to 80
qt. from 79.5 qt/ha.

5. The economic gains of
farmers in wheat is 15% and in
maize is mere 1%.

6.  Economic gains are 27% in
input expenses reduction, eventu-
ally benefitting the farmers.

Supply side Management

1. Allten canals under Bachh-
mai Distributary were rehabilitat-
ed and passge constructed/reha-
bilitated to connect to Kali river
or nearby drain or a local pond.

2. Four of the canals have
started releasing saved/ available
water into Kali river.

3. Monitoring of flows into
Kali river and water quality check
to continue beyond project dura-
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Institutional Strengthening

1. Village-level, district —lev-
el, state level exposure trainings
cum knowledge-exchange pro-
grammes organized for WUA
members.

2. All WUAs now have Bank
Accounts and are well-versed
with the process of operation and
maintenance of canal and water
management , with the support
from department.

Way Forward

The major canal irrigation
schemes are gravity based and
flood irrigation method is pop-
ularly employed with poor wa-
ter use efficiency and poor crop
productivity. With more water
availability at head water guzzling
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crops are practiced even against
the design crop plan. Existing irri-
gation intensity is reduced by 50%
due to non availability of water in
rivers due to climate change and
reduced base flows in the river
due to excessive groundwater ex-
traction in the river basin.

The tail-end of these canal sys-
tem invariably terminate closer to
rivulets, rivers, drains or ponds.
This connectivity is valuable, not
only for revival of rivers, but also
ensure local water security. The
construction of such connections
would also keep the groundwater
levels intact.

Seeing nature as capital meant
investing in resources which
would protect us from nature’s
turbulence, perhaps the most
dangerous existential threat. Wa-
ter management has perennially
been a pivotal concern for our
nation, necessitating a delicate
equilibrium in allocating this pre-
cious resource amidst competing
demands. We now recognize the
significance of robust river health
and the indispensability of sus-
tained flows to up-hold ecosystem
services vital for the wellbeing of
both people and nature.
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ST wastonal Conference

Significance of PLaNEs In Glimate Change Mitigath
and Adaptation In £ 1y
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Cartoon Credit: Rajvee Sainger, Age- 4years , Carmel, Indiana, USA
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Bachpan Creations is an
online and offline forum to
support and strengthen the creative
aspects of the children by providing them
theoretical and technical skills. Apart 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
2 communication and
’4(‘.4 advertising
X N campaigns.

Summer Trainings Camps
(Photography / Film Making)
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