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Jithral # I9 AR, Afdere # SH IR &R ART B 9% 91 MYFE FTd H SH dw g
TR 99 R faqel fh | Safd IR o 939 & 99 Us [aRela 21 ST ol e ol
e Ud 8RR 2 3R S A @ AIHY FAN BT AT HRAT A & | F9I D UdIE b Are
gRReIfR 3§ gaera o R W AR A SIF[d 8IdR (U HAGAT Bl Ath B D oY
A Sd H yae far | B At 3 e dH—aR 9 | Aften aRgemsi =1 s faftne
AnreE feam 21 fOd A=) WeR), $ON e, oWar Wdd, gl W, A3 g IeorEid |
A & fb ¢ 999 Qd dd Sl o@d W) I8 ARIU oW Sdr of b g Aifa gt @
AIfee €, Sl URIR & IR ¥ d18) 81 Fbeldl | I8 97 FHS & S UHIaT Al bl el
IordT ST f AHBINT Siiad &l gRIINT &R Ad | dfed &R—R 39 IRIUT &1 IHEIRT W@
g BIAT =T AT | ATHTWIRE &1 ThIE & AII—HAT IFHISTIAT BT XD [Uoel Ho g9 o
ARl o BT S5 475 8T © | Bl porn |ife g wal H Afed 9 Aftd & diad a1 © |
FATeEad & & § T IRIBRIT 7 3T FeAT T B AfF A Wwy ge fBar 71 S
fovasg &1 gftc ¥ 8 AT BT TR 2 3R IR $ TR & T DIV | IR (a1 B |
fe=dl g favyer Afzer cRgpRil gRT Sl Siad & 3Fd JTYY Usgall dl IGNR PR 4
9 g8 €, N b Wed ugel Wee T8l o1 | o Sl o | arefere aRkder § wegeiiel T
P T AR geod o fedrs < R2 €| M o dr Mdloifer 2N, 37Tl |RIEH, U9 WA, S
SITedrT, AT gearel, $3AT g, WY HidbiRal, Hgst A, SFIAD JMfe Rgdrel 1 ugel ¥ Hio[g
EHAE! e B T Al 3 A1 AR iR T GBTeRl Bl Afoid R gY TATIRINe WoT oA
H Fae el § | uRURS SHa] [GaRYRT ¥ 3fel AR 31 <fed W@l & U Bl Uie Blsd
80 Wl dfthed Bl Yoy FRUE Sfe § Ugd &R1 BT [+ YA TR dRgdrei H W
aRAfIT BT 8 | FUT ARk B RATIaRg & 939 § FHGeE 9 & Ar—ar Rreq fur # of
T FdEaT fears <l 2| SifYaufth @ gReR el A% el & Afgel o@d &l fafdredr 2
IRAT A § B & 1 95 gY W9y JUT I9S! I8l gs UHADT DI 39 oRgPpRIl o
e A8 & 9 URd R § BiE B T 8IS © | g ded # Afkemel gwr <fua
JAMHBAT i@ -1 |l e S BT Iglord [HAT & | IHEA AT MHADAT ogd H TR
gfg g2 21 37 ncrdmersii 7 & famel o wem & forg Y gfie wem @ 2

g o= aife & Aftci—orgd & U dRg W die—31 31 78 2, I8 d8 oikgd
& BIg N fIT @Al T 8| T F eDHR UH SCHABAT AW M &N | JAT — Il Wad & =1
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AT o, Flaii—dg Harg”, Fsibol AR $Ha ISR &1 {977, UgH Hded $d ‘g dael”,
AT A B IRIT SR, A gWT A, PR hed 99 dAT Ifear AR fear
TEAMT SR, W 3BT, IAMIGRI Tl Hd “BTaH”, HIered] THa1 dl "I AT, 941 g’
BT, STl U, T TR Fd W 99 B 7, e 2 At & M
IMABATY B | AT FATBRI =1 37U AHBAT §RT Sl A&I & I A APh[E IART 2, SEY AGarg]
<A § digeliee <@l S Al € | 39 digellsc b1 YR ¢ ffaR™Y R &7 98 $exeg, Sl
e A5 & gRT foran W o, S — “diRgsrall & ol smaifed wed el BT AIRIU
AT AT | el E-fane 99%TE & fiRie SoHg @ aRE 21 AT O Sl b S B H P
WM |G, 9T WA, PO AR, T T, ATRT T fe T RadTd il ¥, AR A8t
fegg & geT A3 g @) e feAr WAaR AT @ iR 2| fdhaw i Aifa 7 %
9 goy Rl WR ford O 99 g9 SId 7 SR AT AR 1 (U1 |1 Tl JU-IAR ol o
foar o ugre iR UST| g W@IHd a9 o7 & o9 wRke-—ufadr T8 gkl ar Ul Aeara)
AHITS YH Bl G B | AR W @ U@ Hul e drell o | HiAhaRa®y Afdr S,
FRESNAAT 3R RaBIRIl BT VAT SaRaw AR ARH gaTT b RISl S ARehdTaral @Rl &l
dohlcl™ ®I AMd WERE H3l $ivd Hed 3R oFe Afer Wedl ¥ Uy g9 gHiaqul
TG—gAd & g’ AT AT ae |

1 oRgd BT fAvg—aw] [ FAS IR < B T | Fdg 8 & dase sHdT
BT HET AR W ST ¥ vaT g swfoy wifae ® R e wHer |t o der o
YTl B 2| ot AR T ers A gord 3 afgarsll o wriiert § iR agRi 81 <@
21 R B AN @D P FACEAAD fAgHT BT Pl & fb T B o o1 f[qug avg Aiffa
3fraT g7 g3 © | GRAC: AU i@ | uiRarRep, AT d ol wHiell  Hefed gl bl g
BT 2 | R VAT IIRY ST I 81 AMT S Feball © | Ig @rilfdsd o b 59 qwwimsii va
gRRIE | I Y I[ORAT USdl &, 99 Qv & wrerfiear el €1 iR ore @iy Uar
dfder &1 fawan S8l W AF foRr Sy 6 e &1 I8 e Sl ok g2y & forg gRfeaa ¢ |
forem % < gon & fawdl &1 deary sreEr MR g9 dRE oS SRS 8 g@T & | I8 del off
HHAl © b el 1 ARl & J@T &l AU FY A 8, GBUl B A DI FAPR Al o H
ST W BIAT Bl, BB AN IADI ] Bl HoT Gd WRWT & [d%g AFC &I, I §B AN I8
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IR &d & fF 8T ave | 9ad R 9978 9 I & § S99t | faga & @ 8, g
Afger wifecaedRl Ud Aife aFl & U & FgHIdl 81 R g1 Wdd dlave 3ol Al 9e—e
PR G BRI H G g8 © AR STl UISd ¥ I Id! DRI Bl Bl ABolly B
e | I S—YoY TFI DI ofE-l Afe S S § 1 & |

Afgerell # My WrIfa, e, wWradie UG WA H 37 I8 dedd T &l
TG 2 o AR oRgd & &F H Fed &P ¥ UP ¢ YT Bl YB3 8 AR Ig FRaxar 4
BRI T | Ul el YD AfZell oRkg" el I U+ DI Sirsdl ol feral ¥idh ad §U MU DHiNIR
gl off, 3/ g8 Fgardd A A o Wadl § U USSR H Afdced JAHABAT ofgd H W
TERAT S Bl e I8 2| e B 91§ SMHABAT o g faunedi & e § 918 H ofg |
GIad SHBT BRYT g HEl Sl Fohdl & b ARl §RT T ATHBAT BB FWHIU db AN
off | fRiroR wrretl # S=adi 9 & & wewayol medmar fierdl € ok Ronrdt Efi—<iaw &iR
ST®! SAfeaaril § AN H9% BldT 8| <8 Al I8REd! Aal H MHBAT BT S+ A8 ARl g
3O ST, Id] AT, Hesl g | \AN Bl UR=Eg dRam & forg g | fAfdwa vu #
JMHABAT H (U SUAAT BT @ & §  SADR ol (AT SN Fhl AT| S FHI VAT Bl
ITEROT T8 fwEar SRt @ M Al U e B forr 81| Wwad: a8 eR § fF &N
JMHABAT BT IARH X ¥ Tg 3R AT AT H IuAS Bll 2 | 39 HeW 4 {8 g™l &1 A9
5 Rl @1 gy vae TS B ERERl H ARl § §9 UBR BT G AT A T8l 8l
AT 2 HAZATAT BT $H YR DI aR—RAMT DI THRI &I ST Ahdl, UG ATl AT Rl Bl
Ge B AES g 8, oFa wrgw | S99 fAaR Ud e @S9 (ISl 3va A o1 R §
3R a8 I I G B A9RY ¥ |

HBTA AfST STcHB

ST TR @1 ARART BT AMEISTD TSHA & 3R ART difged o I T 1
980 B8 O WWRMEE &, S9 URIW ¥ Al & fou s o a9 6l g1 garkl 4 &9
TEI o | I FHI WIS H TIH S0l Bl Rl F ToRAT UsT & | 9 fbdl @ 98, 91, A1 s &
AE 9 g Sl e 2 | e w9 Aftenst A oue AfdeRi @ forw ST sridied Ry
SN gwvaral ARGl drell FESl § UgaE el | 39 el H -G AR WHI Bl
ST U9 I9@ Ui AT &1 A9IRAT BT dael H JarEl e FHmn © | Aftdrpa sicAsmen
T e A AfEfad R Amiie S WR R Sl 989 B HEI {991 QAT | gTeifd ol &
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1991 Frared] & 3ifAH UG & TS ATHBAT okdd WART § 3T 81, W 39 TRe & [JaRi @& A
Ud & oEd H BH oW Wahd © | ARl qdl, #eled! 96l gie & WRU H Wil & HIRh WY Bl
®1 <2 FAear 8 | SBi 37T ol | Jovaral fEBRI | Pl R ACAILART & A1 faRe aR
Al & SIEHRI UG A— T DI G DEl 8 | ST Id! 39 URURT Dl HoGT o, IAOTDT
A=) WeNI, DI T3 ST AT 7 U AMHABARN & §RT N FGRIT 8 | U ATHRI &
gfe ST, 9 RI® I3 arefl bl Al UfcRIE BT STHR Jbrdell BT, U YRIRT & Ui
i@l &1 fdes, R, wracd), Shad amoe, ge o (oig o anfe a9 uggq Al &
HIH FARN 2| T THE el DI rSIar & AT AfRensii 7 Sl erHder H afifd @ B |
AMcHAGAT H <IRgepT SEroge dxdl fawdl §1 Wel A e famel 4 9 awm usqel @l
MABAT § IO AT B, Sl Yb aR% R I AR =R UM Bl AT BT =0ich 2 dl o
3R 31 H MY U SNcAfIwar &I A geIfar 7 |

anfe o WA &1 IWa dxarar B 6 AR B fe-—fed aRRuferal & woreer ger| sHa
A® ATHGHATS H qegdl fary << 21 Sf. ufowT sirare 9 1 WFi H fcHme fordl 21w
T ‘g% el @ 8 S A 1980 H UHIRIG o 2| 3HH 31U URAR @1 Il 39 URaRt &
IS dr H faavor fear 21 g Wi A el &1 uehifid 8o | §9 W T |+ 1986 H
THTLE B3 & | S99 RGBT 1 HoAdbdl 3 & d1& U UIRAIRS Sila & G& g9 & A1 3l
qA T HE 9 s #ewayul kAl & ANTEM Bl dee WU 9 [ fear g1 g8 e
BT Tl © dfcdh TTHE BT Sirerd IR AT A1 & |

HFH IS T S DBEl A AT AMABAT fordl, S AT 1986 H THINT g | 39 MHBAT H
IARP—faRRE BT 91T TexTe 9 3@l 8| 3fciie & MR B8R H Udhdlldl 91 BT ‘1T dIfeTdhl Bl
ORE UTl Il & IR S WdMed X & g o @ w9 H ‘SiHe’ &R a1 9ar 2| | &
®U ¥ BT BT W A 8, $9 IRUMEl A S AT &1 AT Abgollad by gy fawrs
el B 1

FofbRol AREd o fUoR & 3491 9™ ¥ e fordl | I8 ScHGAT I+ 2008 H
THIRIT g8 P S oIRIST 7 IO dU-URFRT U Ydoll ol URed fIAT 7| WA & AR g0l
faf=1 U & HEgH Y g9 Y 2| dohleld G H AR &1 Refd o<1 <ad o | arefhal &1

Volume 6, Issue 2, March-April-2023 | www.shisrrj.com G
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ASHI BT J W B FAST AT 7 Il URAR IW Rem | A dfa @ | Hara T8l aRa|
SRgepT 5 S fAf=T wre=ren vd uaT &1 1 fhar 2|

PO JRABEN BT T el & & A1 A 9§ I 1987 H IMHADAT USRI &
Il & | IT ATHGAT JoY AT Agaders e afommi @ gl ISt g <dl & | dIRaar
TP U 9 | i @rell SiEl 3 & 9 GA 9 el ol | S8e o W Arar fuar FRrer 8@
S E 1 BIC AR 98 ¥ PIS qTad T8 ¥ | IT@ 3Tl iR WaHRl Bl S @ BIg BT
TE AT B B W Fed H A fRd o g1 39 H gHeig, [Nl @ emarvr wgd A 7
SH® 98 ARIPT T R..SIR..IART AW I AMHADAT DT TN 9NT foram, S &9 2010 F Jeb1iRrd
Bl Pl 2 | 3HH IRFdT A T8l R badl 8w AT el IH HATY & 78l fordl, g8l ISHRT @l
SIS I 3feash fbar €| Rk Siiaw # M & 99 |/ 81 ¢ | e, 9w, <Hfed &1 sifvard
aaEadmars @ Al U+l B ¢ |

=] WS 9 ‘U beFl I8 |I° A 9§ AHADAT ], ST 9 2006 H YhIRIT g1 |
SHH A Sl 99U ¥ ofdR Ufd & A1 A U Siiae &l SYRA &1 94 b & |

IqT A 7T Y SIad Dl IRT A I A ¥ MHDBAT Toldl, ST | 2007 H UBIRIA
B gal B | BB P AMRD gie I FU~ AHs! SaTel W URAR H STH AR JAT 1 379
Siae H 980 991 ol @1 U Y H g farfed guY ¥ U¥ Hcl 2| 99 URAR & 1T 3MMY
gU WY P IUNR H1 &1 JA9 a1 7| 599 IRger &1 Fafd &1 sfiga vo €1 81, IRd™
IR BT qR—fa=T BT ST A1 gg fH¥Ed 2 |

FR T | o1 Siad BT &1 AR H R fhar 21 vem We dwl fed a9
A 2002 § UHIRIT BAT| SHH <IRgPT o gacids! dicilaw & UM el & e wu 4
UGHR ST & | §OH ofRgaT o A SRR & [GaRI dT 96 FHISl & A1 AN FHEel b
far 21 2008 # UHRG AT 9N eI AR IReAT UE AN @ SfeR @ AIRIT fa ueR
IuRerd &l &, SHDT 01 83mm 2 |

Gl STPIR 7RIl BT g8 AW F JcHGAT foRdl &, Sl A9 2010 H TR
g 2| Rgdl s U ferd AR &1 IR0 1T B HEE B A8l dheEdl, SS9 Ju-—IaRedl &
IMFART WWHT & N NI A UTSdhi bl GRfIT BRI 7, s dxisl saFl & gl § 9er g
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GT 2 | 398 oIRgdT = Wi FATST &7 quiF fhar 2 | 1er B 310 IIedTdRel | ofdhx Ul & AT
fIaTQ gU Saq &1 YR &1 914 a1 2| 1 S99 &1 GuR ‘areiial’ &1 ol &1 a7 rerars
D AT O H GG TR | 9D oIy I AMMSHY §RT I Y AN fRren, Hed yHhdr w®
TS BRI | I8 ATHASAT Sferd AR BI AT b & FEY—TAT 8, U A<l STl 2 |

fAepd

fFrepda: 89 < Wad & b oSl Aoy tRURFIT §89 I dled 8T 37U §h—add &I ard
PT B T AR W U A1 RET B | @ AL WR YUl B UHIHR 81 8T | TG, I 3R g
BT 3O <9, fI SR ST § $9% BRA B oy GBI & ol R R T8 Y8 ug <@ 2
39 T AU TA IHleTS, TR, ARNPHRI U g B AREH W s ax @l 2| R
AR 3R ol H ARTS U1 9 a9 U € | <IRgeral o AR =rc=l, AR Rear SR AR
greT &1 gRh iR Tb & Aer i 3R Fer glex aRI with & &k [Ba1 © | Jond uls, f=ran
T, ool T, HH HUR, USHT Faqd, Sl 4Ie, 3fefhl AR1EHT, ol 9o, FAAT g, #9]
PIfeTAT MM 3T 9 DI 9gd orwil Gl 2, TR U o™ gRT PIdd URad+ Pl A § &I
2| Fearg A I8 © b Aifefas @ar? A e o a3l o el 4o 981 & | o &l H 9
oY B A1 ASER! T BT ol A SR 2 | I A8 oI AR SIfd FHe § Sl URURD
Bfd AT ¥ a1 ofl, IFHT Joll § 98l § BMAE 8l W@ & | AR o6 & Hheld 9gd AUd 3,
T ST oy AR 9 Afterel § §atd g5 @ sd-fd § | 3w 9 € 9 9Hife
i@l &1 W agd e wR @ 7 | o Afgersi | el Ree H g fAvdl @ werfAdai < |
AR ARIBRIT 7 30 W b AEgH W AR IRAAT DI Yh FRH ¥U USH [HY | AR
IRURATT A & ol I8 Sl Hed § U a7 389 AT | TS B Bl Ugell A 8, IR
e TR P AR B AT IR A el Ay A9 gl €1 34 S2 YUl & A IfEPR
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INTRODUCTION

Teak (Tectona grandis L.f.) (Family Verbenaceae) is a potential tree species of promising importance
(Tewari, 1992). Teak defoliator, Hyblaea puera Cramer (Lepidoptera : Hyblaeidae) is considered as a major
insect defoliator pest of teak in nurseries, plantations and natural forests (Beeson, 1941; Mathur, 1960;
Shukla et al., 2001, Nair, 2007). Obviously, control of this insect pest may lead to substantial economic
gain in tree improvement programme due to high value of teak timber. To combat this insect pest of teak,
biological control by utilizing their natural enemies provides a highly practical approach. Use of natural
enemies of insect origin, such as parasitoids may significantly reduce the population density of target pest

and concomitant damage impact on host plant.
Parasites of teak defoliator, H. puera

Stebbing (1908) recorded for the first time three species of parasites infesting /. puera larvae from
Nilambur, Kerala. Based on studies conducted in different parts of the country, Beeson and Chatterjee
(1935) reported 15 species of parasites infesting /. puera. Beeson and Chatterjee (1939) published a brief
account of the parasites of H. puera recoded from Nilambur teak forests of Kerala. Then, Chatterjee and

Misra (1974) listed out 45 of parasites infesting H. puera as well as their alternate hosts. Sudheendrakumar
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(1986) published an updated list of parasites of H. puera reported from India consists of 48 species of

insects.

Tachinids (Diptera: Tachinidae)

Koinobiont parasitoids are carnivorous insects, the larvae of which develop in living hosts (Eggleton and
Belshaw, 1992). Tachinids (Diptera: Tachinidae) are one of the largest groups of dipteran insects with
8,500 species (O’Hara, 2013). They are all parasitoids, and many species attack larval lepidopterans,
behaving as koinobionts (Stireman et al., 2006; Dindo, 2011). Their oviposition strategies are classified
into two types (Stireman and Singer, 2003; Dindo and Nakamura, 2018). The first one involves laying eggs
on (or sometimes in) the host directly, after which the hatched larvae burrow into the bodies of hosts. The
other involves laying eggs away from the host, after which the eggs are ingested by the host, the hatched
larvae passively wait for the host to come close or the hatched larvae actively seek the host. Larvae that
intrude the hosts feed on the non-vital organs, and subsequently on the vital organs of the hosts. When
the parasitoid completes the larval development, the host is already dead. Finally, they exit the host
cuticle and begin pupariation. As tachinid flies attack many pest insects, they can be employed as
biological agents for controlling pest insects (Grenier, 1988; Vargas et al., 2015; Shendage and Sathe, 2016).
Therefore, studies on the parasitization strategy of tachinid flies can provide useful information for their

utilization as biocontrol agents.

Sturmia species (Diptera : Tachinidae) as larval parasitoid of H. puera

Sturmia species usually infest larval stages and occasionally the prepupal and pupal stages of H. puera (Fig.
1). In most cases, a single parasite and rarely two to three develop in a host. This parasite has been noticed
from all the localities of slightly moist, dry and very dries teak forests of Madhya Pradesh, causing
maximum of 11% parasitism (Roychoudhury, 2010, 2016). Beeson (1941) has reported three species of
Sturmia, such as S. inconspicuella Baranov, S. inconspicuoides Baranov and Sturmia zebina Walker

(Diptera : Tachinidae) as larval parasitoids of H. puera.
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Fig.1. Sturmia species and parasitized larvae of teak defoliator, Hyblaea puera
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INTRODUCTION

Teak (Tectona grandis L.f.) (family Verbenaceae), is consider as a paragon among the high quality
tropical timbers (Tewari, 1992; Bhat et al., 2005). The species is subject to serious depredation by
insect pest, Hyblaea puera Cramer (Lepidoptera : Hyblaeidae). H. puera is commonly known as teak
defoliator and well known devastating insect pest of teak in nurseries, plantations and natural forests.
Larvae of H. puera suffer from the attack of larval parasitoid, Apanteles species in nature
(Roychoudhury, 2010, 2013, 2016; Roychoudhury et al., 2022).

Regarding Apanteles species, Beeson (1941) recorded 25 species of Apanteles from India as
parasitising various insect pests. A. puera and A. malevolus on H. puera and A. machaeralis and A.
ruidus on Eutectona machaeralis have been recorded from teak forests (Beeson, 1941). Chatterjee
and Misra (1974) enlisted 49 species of Apanteles from India, out of which four species of Apanteles,
viz. A. malevolus and A. puera are reported to parasitise the larvae of H. puera, and A. machaeralis
and A. ruidus parasitise the larvae of E. machaeralis. Till date 85 species of Apanteles infesting
various insect pests have been recorded from India. Nair et al. (1995) have recorded A. hyblaeae, A.
machaeralis, A. malevolus and A. puera, as parasitoids of teak defoliator, H. puera. Recently,
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Roychoudhury (2013) has also recorded 30 species of Apanteles on major defoliators of teak in
Odisha. The present article deals with Apanteles rudius Wilkinson (Hymenoptera : Braconidae)
emerged from laboratory reared larvae of defoliator, H. puera collected from teak forests of Odisha.
The diagnostic features of A. rudius are mentioned.

Apanteles species

A checklist of world species of Microgastrinae parasitoid wasps (Hymenoptera : Braconidae) reveals
a total of 81 genera including Apanteles and 2,999 extant species are recognized as valid, including 36
nominal species that are currently considered as species inquirendae (Fernandez-Triana et al., 2020).
Apanteles is a very large genus of braconid wasps, containing more than 600 described species found
worldwide (https://en.wikipedia.org/ wiki/Apanteles).

The parasitic wasps, Apanteles species are important larval parasitoids of several lepidopterous pests
of agricultural crops, commercial cash crops and forest tree species. Adult wasps are free-living and
females insert their eggs beneath the skin of the host larvae, where eggs hatch and their young ones
feed. Finally, mature larvae leave the hosts and spin cocoons before larval-pupal transformation.
After pupal-adult transformation wasps emerge from the cocoons. Apanteles Foerster belongs to the
order Hymenoptera, family Braconidae and sub-family Microgastrinae. It is the most conspicuous
single group of endo-parasitoids of Lepidoptera in the world, both in terms of species richness and
economic importance. In India, considerable work has been carried out on identification of Apanteles
species only (Wilkinson, 1928a,b). Several Apanteles species have been recovered from a large
number of native Lepidoptera and are potential biocontrol agents to check the population of
important insect pests (Chatterjee and Misra, 1974).

Apanteles rudius Wilkinson
Apanteles rudius Wilkinson, 1928a: 94

(Fig. 1)

Diagnostic characters : Fore-wings with extreme margins of stigma and metacarp are reddish
yellow; first abscissa of radial is equal to the breadth of stigma, possibly a little and longer than
recurrent vein which latter is obviously longer than transverse cubital; stigma shorter to metacarp,
longer tibial spur about and shorter spur sub equal of the half the length of basal joint of hind
tarsus. First tergite and 2nd tergite rugose, the 3rd tergite least basally and commonly completely
rugulose, each succeeding tergite with a trasverse row of minute punctures; ovipositor sheaths about

equal to or rather longer than hind tibial spur.
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Fig.1. Apanteles rudius
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INTRODUCTION

The term “Adolescence” comes from the Latin word “adolescere” which means “to grow” or “to maturity”™. So the
essence of the word adolescence is growth and it is in the sense that adolescence represents a period of intensive
growth and change in nearly all aspects of child’s physical, mental, emotional and social life. Adolescence is probably
the most challenging and complicated period of life to describe, study or experience. According to A.T. Jersild,
“Adolescence is a period during which boys and girls move from childhood to adulthood mentally, emotionally,
socially and physically.” ') Stanley Hall said, “It is a period of stress and strain, storm and strife” 'l. Piaget expressed
adolescence is the age when the individual becomes integrated into the society of adults, the age when the child no
longer feels that he is below the level of his elders but equal , at least in rights(!. This integration into adult society
has many affective aspects, more or less linked to puberty!. It also includes very profound intellectual changes. At
this stage of development, the intellectual transformations typical of adolescence allow him to integrate into adult
social relationships. This is actually the most characteristic trait of this stage.

It is a fact of life that we are constantly under stress in the modern world. The experiences an individual has during
his or her childhood profoundly influence his or her emotional and physical well-being later in life. Early trauma
and stress induce predictable patterns of brain development, traits, and behaviors as a result of childhood adversities.
In adolescence, a period of transition between childhood and adulthood, stress and strain are common.

In a person's life, the adolescent years are the most stressful. As adolescents experience puberty, they meet changing
expectations from others, and they cope with feelings they may not have experienced before. Adolescence is a
stressful time in today's society due to modernization and westernization.

Stress Response- This process involves a series of hormones, the brain, and the autonomic nervous system, which
controls involuntary functions such as breathing, blood pressure, and heart rate.

Relationships are complicated, but worth understanding.

As people respond to threats, the thalamus, located in the brain, receives and processes sensory information.

In an instant, our thalamus alerts the brain's fear center, the amygdale, and other emotional centers, which then
send signals to the motor cortex. This signals muscles to tense and tighten, bracing themselves for trouble, as the
message travels down nerve pathways.

There is also a signal coming from the hypothalamus, a portion of the brain situated above the brainstem. A chemical
messenger is sent via the blood stream to the adrenal glands, located above the kidneys, in response to the warning.
The adrenal glands relay the message to the nearby pituitary gland. Cannon isolated the first stress hormone,
epinephrine, commonly known as adrenaline, in response to stress.

There is also another stress hormone produced by the adrenal glands, called nor epinephrine, or nor adrenaline.
There was also another discovery that other researchers made about the stress hormone cortisol. A stressful situation
will result in the release of all three hormones, which will cause a broad range of physiological responses in the body
when they are released.

At the same time, the hypothalamus fires up the automatic nervous system in response to the stimulus. In the body,
this network of nerves relays the warning all the way down to the spinal cord and from there to the nerves
throughout the body. The body releases epinephrine and nor epinephrine when nerve endings in organs, blood
vessels, skin, and sweat glands are stimulated.

This combination of hormones primes our bodies to react to an imminent threat as a result of this tandem surge of
hormones. As a result of an immediate physical threat, such as a prowling wild animal or an armed enemy, the body
either prepares to stand its ground and fight or flee.

As our body takes in more oxygen to fuel our muscles, our breath quickens as the body takes in more oxygen to

make our muscles stronger. In a similar manner, glucose and fat, which provide us with energy, are released from
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our storage sites into our bloodstream. Our senses are sharpened, such as sight and hearing, and we remain more
alert as a result.

When people are faced with such a situation, their hearts beat rapidly at two to three times the normal rate, and
their blood pressure also increases. There are certain blood vessels in our bodies that constrict in order to direct
blood flow away from the skin and other organs and towards our muscles and brain, which helps direct blood away
from our skin and other organs and towards them.

The blood cells called platelets become stickier, which makes it easier for clots to form in order to minimize bleeding
from potential injuries that may occur. In order to combat infections from anticipated wounds, the immune system
begins to get more active. As the body prepares to take action, our muscles, even tiny, hair-raising muscles beneath
our skin, tighten up, preparing to spring into action. It was decided that in order to concentrate energy in the right
places, body systems which were not necessary for the immediate emergency were suppressed. There is a slowdown
in the functioning of the stomach and intestines. The level of sexual arousal decreases. There is a slowing down of
the process of repairing and growing body tissues.

The Positive Side of Short-Term Stress

It is important to remember that not all stress is bad. It has been observed that a stress response can be
extraordinarily beneficial in times of physical danger or when it's imperative to accomplish a critical task in a short
period of time, as many people have discovered. People are able to perform Herculean feats thanks to the surge in
epinephrine (adrenaline) in their systems. Countless examples of such deeds are found in the deeds of first
responders who act swiftly to help others during hazardous weather events or terrorist-related incidents that occur
all over the world.

As overwhelming as these situations can be, the stress response can be appropriate and essential in such
circumstances, as well as assist in rising to many challenges. These challenges may be external forces, such as a fire or
an earthquake, or internal threats, such as the circulatory system teetering on the brink of a deadly collapse.

The Downside of Chronic Stress

It is intuitively understandable why the classic stress response occurs. It enables you to rise to occasions that reward
heightened awareness and abilities. When we hear a tree limb crack above us while sheltering from a storm, the
surge of epinephrine helps us sprint away from its path far more quickly than we would normally. This was the
perfect way to release the stress hormones circulating in our bodies.

The reality, however, is that obvious dangers are not the only scenarios that can elicit the stress response in us. Any
situation that we see as a hassle or as a threat to our well-being may trigger it, too, especially if we assess the
situation too quickly and decide that we do not have the resources to handle it. The trouble begins there, and that's
when things go awry.

It is very difficult for the human body to differentiate between a life-threatening event and the stresses of day-to-day
living. The anger and anxiety created by less momentous sources of stress, such as computer malfunctions and traffic
jams, tend not to find a quick physical release and are likely to build up as the day progresses.

Our body's stress response can be described as maladaptive or unhealthy when the body repeatedly experiences the
stress response, or if arousal after experiencing a terrible trauma is never fully switched off after the event. In this
situation, the stress response kicks in sooner or more frequently than normal, increasing the burden our bodies must
handle. There are a number of serious health problems that can result from this condition. When it comes to
coronary artery disease, high blood pressure is a very important risk factor. As an example, high blood pressure is
one of the factors that contribute to this.

Dietary habits play a significant role in health, morbidity, and mortality for a wide variety of conditions. Thus,

patterns of food consumption and their implications for mental health have received some attention in research.? A
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number of observational and experimental studies have examined the effects of carbohydrate intake on mood. B! 4 B
Several studies have examined the association between stress and food selection, with partly inconsistent results. /17!
B 100 1 02) Tt has been hypothesized that carbohydrate consumption can relieve depression. ¥ This has been
considered to be a contributing factor to the development of obesity. ¥ The association, however, has also been
observed in the opposite direction, with poor food choices being associated with stress and depressive symptoms. ¢!
Studies on the effects of stress on food choice show that people experiencing periods of stress reported eating foods
they normally avoided and eating them as a means of coping. ' A lack of a healthy diet was associated with
depression/stress being reported for 10 or more days during the past month for both males and females in the United
States.['8l There is evidence that stress increases food consumption in some individuals, as well as causes them to shift
their food choices from low fat foods to higher fat foods. '7? A coping strategy for stressful situations has been
theorized to be eating'), however, a study of college students found that stress or depression were associated with
frequency of eating various food groups. ) The University of the United Arab Emirates reported that 65% of
students reported high stress levels and 50% reported poor diets. 2% In order to understand students' patterns of food
consumption, it is imperative to understand their eating patterns. When poor nutritional habits are associated with
stress and/or depression symptoms, programs that address mental health may also lead to healthier eating habits, and
vice versa.

Objectives of the Study- To find out the level of stress among adolescent college going girls (17-19 Years) and to
examine the relationship between level of stress and food consumption pattern of female students (17-19 years).
Study Materials and Methods — This cross sectional study was conducted at Banaras Hindu University (Women’s
College, Faculty of Arts, Faculty of Social Science, Faculty of Science), Varanasi. Among the 1510 (Population) of
adolescents girls, 317 respondents were selected.

A questionnaire was developed to elicit information regarding demographic profile, dietary pattern including food
pattern, food habits, frequency of food intake and 24 hours dietary recall. A stress scale by M. Singh (2002) was used
to assess the level of perceived stress of selected adolescent girls. Using SPSS, suitable statistical tools were selected to

analyze the observed data.

Table No. 1: Distribution of respondents according to their level of stress

Level of stress No. Percentage(Per
cent)
Very low 190 59.9
Low 67 21.2
Moderate 28 8.8
High 29 9.2
Severe or Very high 03 0.9
Total 317 100.0
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Distribution of respondents according to their level of stress
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®m High

m Severe or Very high

M Very low

= Moderate

Most respondents (59.9% (190) found that they were under very low levels of stress, 21.2% (67) reported that they

were under very low levels of stress, 9.2% (29) reported high levels of stress, and 0.9% (03) reported several or very

high levels of stress.

Table No. 2 - Association between stress and food consumption pattern of pulses & legumes

Food Level of Stress
Consumption
Pattern of Pulses Low Moderate High Total
& Legumes
No. Percentage No. Percentage No. Percentage No. Percentage
Daily 232 82.0 21 7.4 30 10.6 283 100.0
Weekly 24 72.7 07 21.2 02 6.1 33 100.0
Occasionally 01 100.0 01 - - - - 100.0
Total 257 81.1 28 8.8 32 10.1 317 100.0

x?=7.51, df=4, P >0.05

According to the majority, 82.0 % of respondents with low levels of stress consumed more pulses & legumes on a

daily basis, while only 6.1 % of respondents with high levels of stress consumed pulses & legumes weekly. There was
no significant difference between the intake of pulses & legumes and the level of stress (P>0.05).

Table No. 3 - Association between stress and food consumption pattern of green leafy vegetables

Food
Consumption
Pattern of Green
Leafy Vegetables

Level of Stress

Low

Moderate

High

Total

No.

Percentage

No. Percentage No.

Percentage

No.

Percentage
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Daily 171 81.8 19 9.1 19 9.1 209 100.0
Weekly 83 81.4 07 6.9 12 11.8 102 100.0
Occasionally 03 50.0 02 33.3 01 16.7 06 100.0

x*=6.02, df=4, P >0.05

A majority (81.8 %) of respondents with low levels of stress consumed a greater number of green leafy vegetables on
a daily basis, while a minority (6.9 %) consumed green leafy vegetables on a weekly basis. There was no significant
difference between the intake of green leafy vegetables and the level of stress (P>0.05). According to Mikolajczyk et
al, (2009), less frequent consumption of vegetables was associated with perceived stress. This association appears to
be a result of the behavioural consequences of higher depressive symptoms and is consistent with the correlation
between depressive symptoms and perceived stress. According to Pareek et al, (2020), vegetables were consumed at a
significantly low level. This study was similar to the present study.

Table No. 4 - Association between stress and food consumption pattern of other vegetables

Food Level of Stress
Consumption
Pattern of Other Low Moderate High Total
Vegetables No. Percentage No. Percentage No. Percentage No. Percentage
Daily 173 80.8 15 7.0 26 12.2 214 100.0
Weekly 78 85.7 08 8.8 05 5.5 91 100.0
Occasionally 06 50.0 05 41.7 01 8.3 12 100.0

x*=19.97, df=4, P <0.001

The majority (85.7 %) of respondents with a low level of stress consumed more other vegetables on a weekly basis,
whereas only 5.5% of respondents with a high level of stress consumed other vegetables. There was a significant
difference between the intake of other vegetables and the level of stress (P0.001).

Table No. 5- Association between stress and food consumption pattern of roots & tubers

Food Level of Stress
Consumption

Low Moderate High Total
Pattern of Roots
& Tubers No. Percentage No. Percentage No. Percentage No. Percentage
Daily 61 83.6 05 6.8 07 9.6 73 100.0
Weekly 100 86.2 07 6.0 09 7.8 116 100.0
Occasionally 77 76.2 09 8.9 15 14.9 101 100.0
Rarely 19 70.4 07 259 01 3.7 27 100.0

x*=15.39, df=6, P <0.05
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In general, 86.2 per cent of respondents with low levels of stress consumed more roots and tubers each week. There
were only 6.0% of respondents who consumed roots and tubers on a weekly basis among the minority of
respondents who had moderate levels of stress. There was a significant correlation between the intake of roots and
tubers and the level of stress (P 0.05).

Table No. 6- Association between stress and food consumption pattern of fruits

Food Level of Stress
Consumption
Pattern of Fruits Low Moderate High Total
No. Percentage No. Percentage No. Percentage No. Percentage
Daily 126 829 09 59 17 11.2 152 100.0
Weekly 104 78.8 15 11.4 13 9.8 132 100.0
Occasionally 27 81.8 04 12.1 02 6.1 33 100.0

x?=3.69, df=4, P >0.05

In general, 82.9 % of respondents who reported low levels of stress consumed more fruits on a daily basis. Only 5.9
per cent of respondents with moderate levels of stress consumed fruits on a daily basis. A significant difference was
not found between the intake of fruits and the level of stress of the respondents (P>0.05). In a study conducted by
Mikolajczyk et al, (2009), less frequent consumption of fruits was associated with perceived stress. In their study,
Pareek et al, (2020) found a significantly low intake of fruits. These studies were similar to the present study.

Conclusion- Everyone deals with stress at some point in their lives, some more than others. There are many factors
that cause stress to the human body, the surroundings, and day-to-day living. The food that a person consumes as
part of their daily lifestyle can assist a person in overcoming or reducing stress' effects on the body. If unhealthy
eating habits are not addressed, they will only lead to increased levels of stress, followed by further problems in the
future. A well-balanced nutritional diet is one of the most important components of good health. The importance of
a well-balanced diet when under stress cannot be overstated. A well-balanced diet and stress busting foods will help
us combat stress effects on adolescents' bodies. Stress management may be assisted by modifying the diet and
changing the frequency of diet intake. Eating properly is very important. There must be a large amount of complex
carbohydrates in the diet. Foods of plant origin should be preferred in general. It may be beneficial to reduce and
modify the amount of fat in the diet. It is recommended to consume a diet high in monounsaturated fats and omega-
3 fatty acids. Cortisol concentrations and its binding globulin can change as a result of these modifications.
Furthermore, plant foods are rich in phytochemicals and trace elements, which have many health benefits.
Consuming green or yellow vegetables every day may also reduce the incidence of some stress syndromes (e.g.,
irritation and sleeplessness). At some point in an adolescent's life, stress will occur, and most likely several times. In
spite of the fact that stress is sometimes unavoidable, it is always a matter of choice. Either one can allow the body to
suffer the effects of stress, or one can take action to prevent them. Every individual should be aware that healthy
eating and stress management play a significant role in keeping the body and mind healthy.
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ABSTRACT : This study is a qualitative research done with the aim of
understanding the ecosystem. Also the of this ecological research is to study
the effect of pollution and improved status of the river Kanh. During study our
focus is on reoccurrence of ecological imbalance on the present status of Kanh
river. This study is carried out with the help of survey and records.
Geographical sample area of Indore city is chosen for this study and survey is
done over a population sample of 100 people using a questionnaire which
served as primary data and the analysis records obtained from IMC served as
secondary data. The survey has been done to know the previous state of Kanh,
why and how pollution level of Kanh increased and then analysis done using
secondary data for a period before revival project 2018 and after 2021 on the
basis of data by IMC.

Analysing the data it is evident that the increasing population and industrial
growth has indirectly affected the ecosystem globally and the Kanh river
locally. It is also evident from the analysis that the ecological health of river
improved after revival and reform tactics. But reoccurrence of ecological
imbalance is a matter of concern as evident from present status of river and
views of sample population. Smart city project and the citizen’s responsible
behavior is the new hope as a permanent solution.

Keywords — Ecosystem, Health, Pollution, IMC, Geographical, Primary data,
Secondary data, Smartcity.

INTRODUCTION

Water resources are the life of agricultural, industrial, household, urban development and recreational

activities. Globalisation, increase in population, human demands to fulfil their needs are straining,

resource tat for our planets limited natural resources including our river. Rivers provide crucial plants and

animals including bacteria, fungi, algae, insects, snails, fish, reptiles, birds, mammals and amphibians.

Kanh river, Indore (the cleanest city of India) has been selected as ecological research area where is Indore

is industrial capital of state of M. P. This river has undergone many continues changes which are clearly

visible. A significant biodiversity can be observed here because of variety of habitat and varying

microclimate through the year. Geographical background of research area:Kanh river
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The Kanh river, a tributary of Kshipra rises. from a hill near village Umaria about seven miles south of
Indore. It later on flows from KrishnapuraChhatri and also through the town. of Sanwer and joins river
Kshipra at Triveni Sangam near Ujjain after travelling distance of about 72 kms. The Katkianala is a major
tributary to this river which joints the river Khan near Sanwer. Total length of the river is 72 km (apprx)
while it is only about 27.59 km (apprx) in the Indore city. The river khan do have itsoriginal form now
rather is full of dirt, polluted water and the sewage of Indore city,Mangliya and Sanver town flows in it.
There are several check dams at various locations along the Kanh river, namely Kayatkhedi, Panchpipalai,
Rammaso, Jamalpuraek. to store the water for the irrigation purpose and to facilitate the downstream
villages for drinking water sources.

someNalas joining Kanhriver :

a) PiliyakhalNala

b) PalasiaNala

c) Azad Nagar Nala

d) Tulsinagar - TalawaliChanda

e) Khajarana-BhamoriNalla

F) NarvarNala

g) BhourasalaNala

h) Arvindo college Nala

i) ShakkarKhediNala

j) Kathia Nala

Over a period of decades the ecosystem of Kanh river was totally spoiled and destroyed the fauna n flora
of the river side region.

Various factors found to be responsible for this ecological imbalance.

Later State government of M.P. and local administration of Indore Municipal corporation designed and
developed the revival plan for the Kanh river and implemented which resulted in improving the above
said imbalance state of ecosystem of Kanh.

"We found pictures of people bathing in the Kahn water up to the decade of the 50s. Religious rituals were

regularly performed alongside the river,"

the problem began in the 60s and the 70s. It was the time when Indore witnessed a rapid wave of
industrialization. The number of mills established during the period was directly proportional to the

swelling of the city's population as migrants poured from all across the country.

Few cared for the burden of the waste that this development produced. It eventually went into the rivers,
as the infrastructure remained underdeveloped. Like the size of the city, the volume of the sewage

disposed into the Kahn river is only increasing with time.
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"The sewage is not the only problem afflicting the Kahn river. The mindless encroachment of its
catchment area and 33 slum colonies have swallowed a great part of the river. Its flow has greatly reduced

because of the illegal constructions cropping in Kahn's catchment area."

Over a period of time it has been observed that again the improved status of the Kanhriver is getting

spoiled which motivated us to do this research project.

Aims and Objectives - The aims and objectives of this project is to
e conduct the ecological study,

e Analysing the causes of increased pollution in Kanh river.

e Examining effect of reforms and revival on pollution

e Analysis of present improved status of the River Kanh.

Hypothesis
1. Steps taken by the government and local administration has a positive impact on ecosystem of Kanh
river, improved the quality of river water and helped to revive fauna and flora.

2. There is lack of public responsible behaviour and strict implementation of rules and practices.

Need statement- There have been several attempts to clean the river since 1985. In year 2014 state
government and IMC started the expedition of Kanh river rejuvenation and revival. This project which
improved the ecological health of the river but in last few years the cleanliness level of the river is
continuously getting destroyed which given rise to the need of revisiting the causes of this eco imbalance
so that as the citizens of the city we could understand our responsibility to maintain the ecological health
of our city Indore as cleanest city of India

Work plan- We are going to study and analyse the ecosystem of Kanh river over a period of second half
of 20 th century and 21 st century till now through survey, literature available on social media,
information available on Indore municipal corporation web site, through pictures of Kanh river over this
period available on social media. We will be collecting the information through literature review.

We will be studying the pH value, TDS value & BOD value for two different periods that is 2018 and 2021.
Followed by the survey on changing status of Kanh river eco health.

Following this we will also be studying the components and reasons destroying the eco health of Kanh

river.

METHODOLOGY

Sampling
Universe: Kanh river over its stretch of 160 kms.
Target area :Kanh river in Indore city of 21 km stretch
Sample area:TejpurGadbadi area
Sampling procedure: Selective sampling

Variables: Ph, TDS and BOD value.

Volume 6, Issue 2, March-April-2023 | www.shisrrj.com



Shatakshi Singh Sh Int S Ref Res ], March-April-2023, 6 (2) : 66-81

Primary Data:Qualitative data obtained from google survey forms, information gathered through
personal interview.

On the basis of questions answered by 101 people following is the interpretation of the data obtained by
survey.

Population unit observing the subject of research for a varying period of 2 yr to 50 yr.

Survey is conducted over a sample of 101 persons including male and females both of age group

14 to 56 of which 53.5% are male and 46.4% are females.

Questionnaire consist of 20 questions of which 16 are related to the research topic and 4 are to collect

Demographicinformation.

Secondary data:Data obtained from news journals, Indore Municipal corporation web site

Method of analysis: Observational data analysis using secondary data.

Percentage analysis: Using primary data through data sheets and graphical representation provided in

google forms and did the percentage analysis manually for data collected and data obtained as responses to

questionnaire.

OBSERVATIONS - Reason of ecological imbalance in Kanh river

There are in total 468 various sewer. outfalls meeting into Kanh rivers directly or through other channels

in form of river or nalas. Out of these, about 314 outfalls are live outfalls which discharge the sewage into

the river Kanh. Main Sources of pollution in river Kanh:

e Domestic waste of city directly meeting river Khan or various nallas draining into the river.

e Industrial water and waste from industries at Sanwer road/Kumedi industrial area joining
BhorasalaWala.

e Domestic waste water of Sanwer town.

e Domestic waste water of the gram panchayatMangaliya including Tulsi Nagar
Nala/TalawaliChandaNala of Indore.

e Industrial waste water / domestic waste from industries at lidhyog. Nagar Palda / Laxmibai Nagar/
Pologround industrial area Bhagirath Pura industrial aria / Sanwer road industrial area.

e Industrial waste water / domestic waste from industries at readymade electronic/ Garments shop.

Domestic waste water of the area near Arvindo medical college and Surrounding residential area joining
Arvindomedical college Nala.

steps taken by government- To revive our river Khan government has taken various steps:

1) Taping of Nalas

2) Laying of new sewer line to stop mixing of domestic sewer waste in the river

3) Disposal of industrial waste in industrial areas only.

4. Connecting of sewer line to STP

5) Laying of not on both side of bridges on the river

6) Regular cleaning &deepening of the river

7) Plantation on river banks
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8) Penalty fine on human waste / garbage in the river.

9) Adopting Solid waste management (SWM) practices
IMPORTANT SAMPLE STATISTICS- Data Secondary datafor year 2018 and year 2021 obtained from
records of IMC.

Data of year 2018,

Dconcentration of SOs Fluoride and Heavy metals and No of GW drinking water specifications

(acceptable limits)

Analysis results of ground water Samples for General Parameters and Heavy
Metals i |
31 No. etals in mg/
. Total
SO« F Cd Cu Pb Fe Ni Zn Mn C
r
1 794 | BDL | ND BDL | 0.001 | 0.001 |0.001 | 0.006 | BDL | 0.001

Comparative suggested criteria for bathing in river khan is given in the following Table — 2

Table 2. Suggested criteria for outdoor bathing

Sl Parameters Class ‘B’ Water Quality | Class ‘E’ water Quality

No. criteria — for bathing Criteria for irrigation
(to be achieved) (Present Quality)

1 Ph 6.5t08.5 6to 8.5

Data of year 2021,

Dconcentration of SOs Fluoride and Heavy metals and No of GW drinking water specifications

(acceptable limits)

Analysis results of ground water Samples for General Parameters and Heavy
Metals in mg/I
SIL. No.
. Total
SO4 F Cd Cu Pb Fe Ni Zn Mn c
r
1 34.172 | 1.172 | ND ND | ND ND ND ND ND |ND

Comparative suggested criteria for bathing in river khan is given in the following Table — 2

Table 2. Suggested criteria for outdoor bathing

Sl Parameters Class ‘B° Water Quality | Class ‘E’ water Quality

No. criteria — for bathing Criteria for irrigation
(to be achieved) (Present Quality)

1 Ph 6.5 t0 8.5 7.89

Geographical spread of Kanh river.
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SAMPLE STATISTICS OBTAINED THROUGH SURVEY
https://docs.google.com/forms/d/e/1FAIpQLSe0encvO36NvIN3d3BgKuG-
PEwoPBGGxF3qYSSHKU174dGetrA/viewform

Age

101 responses

10.0
y 8 (7.9%)
. 9 (819%)
6 (5.9%)
5 (5%)

5.0 4 (4%) 4.(4%) 4(4%) 4 (4%)

3 (3%) 3 (3%3 (3%) 3(3%) 3 (343%) 3 (3%)
05 2! (29%) 2(2%2 (2%) 2 (2%) 2. (2%) 2 (2%)

1 (191 (1A% (1201901 %) (1%) 11 (1%1,(1%)] {1 (1201 (19%) A (1901961%1 (19) Al 1961901 (A%, (1901212
0.0

11/3/1952 22 31 39 a7 56
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Gender

101 responses

® Male
® Female

How long have you been observing this river?
101 responses

@® 5 year

@® 10 year

© 15 year

@ More then 15 year
® 2 year

® 20

@ Childhood

® 49 years

12V

What changes have you seen?
101 responses

@ get polluted

@ rejuvenation

@ drastic change

@ no change

@ lts better cleaned now

@ There are some changes, the river has
less garbage impeding its flow than
before, but it can't be regarded as a
clean river as yet. The water is still
polluted, smelly, black, which doesn't...
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Have you seen any particular change in this river?

101 responses

If yes, what changes have you seen, Please specify.

101 responses

Which type of garbage do you think is dumped in river?

101 responses

® Yes
@® No

@ like flora and fauna was there

@ fishing was there

@ water quality was good

@ water quality was bad

® NA

@ No change

@ Tourist place develop

@ All of above was rapidly changed

112V

@ house sewage/ garbage
@ factories garbage

@ Nala connected to river
@ all of above
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What do you think about the reasons of pollution in the river?

101 responses

How long have you been observing the rejuvenation of this river?

101 responses

@ releasing of untreated sewage
@ rapid industrialization

@ household waste and drainage
@ improper disposal of solid waste

® 2 vyear

® 5year
@ 10 year
10.9% @ more then above

What do you think is the reason of contaminated water of this river?

101 responses

@ throwing of animal dead body

@ direct dumping of human waste
@ faecal water dumping

@ improper sewage treatment plant

N
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Are you satisfied with the efforts of government to rejuvenate the river?

101 responses

@ Yes

® No

© Maybe

@ cannot tell

What is your opinion about rejuvenation of this river?

101 responses

@ very important for ecosystem
@ necessary for health

@ not needed

@ can be useful water resource

Please suggest some solutions for the improvement of water quality of kanh river?
101 responses

@ purification plants
@ sewage treatment

@ stellation of compost pit at industries
and housing society

@® all of above
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What are the legal obligations imposed on government for cleanliness of the river?

101 responses
® sewage treatment infrastructure
22.8% ® river surface cleaning
@ industrial effluent monitoring
16.8 @ not aware
19.8%

Best practice observed.

101 responses
23.8%

@ Iron grill

@ Sewer taping

@ Industrial waste taping
@ Nallah taping

Why this river you feel is important.

101 responses

@ Ancient

@ |dentity of indore
@ Ecological balance
@ Future Tourism
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Which type of fauna have you seen when the river was not polluted?

101 responses

@ fish

@ duck and swan
migratory birds

@ all of above

on the scale of 0 to 5 how much rating do you give on government efforts for rejuvenation of river

101 responses

® 02
@23

34
@ 45

DATA ANALYSIS AND INTERPRETATION
On the basis of secondary data.

1) The water of the river has become clean and transparent.

2) Fishes and aquatic birds are visible.

3) The river water does not produce foul smell.
4) The pH value, TDS value & BOD value has been improved.
On the basis of primary data collected through survey

1 35.5% population has witnessed the rejuvenation of the river,with aopinion by 28.7% as it's still getting

polluted, 11.9% as no change has been observed and 21.9% have observed drastic change.

1.

60% of population has opinion by experience and observation that domestic sewage, industrial
waste and all the dirt through nalas connected to the river have been polluting the river since
long.

Also sample units from higher age group have witnessed fishing, presence of ducks, flowing water,
resident birds, dense fauna and flora besides the river almost 60 % of sample population have

observed fishes, ducks, swans, migrating birds in this river before it got polluted.
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2. 22.8% sample population is not satisfied with government efforts,30.7% not sure and 39 % sample
population is satisfied with government efforts.

3. 354% of sample population find it very important to rejuvenate the river for ecosystem balance,,
23.8% see it as potential water source for the city and 18.8% consider it good for all kind of city
and citizen's health.

4. 37.6% find Kanh as identity of the city40.6% find it to be kept alive and clean for the sake of
ecological balance of the environment balance.

RESULT- We accept the hypothesis as.

1. From the analysis of secondary data and views of sample population it is evident that Steps taken
by the government and local administration has a positive impact on ecosystem of Kanh river,
improved the quality of river water and helped to revive fauna and flora.

2. Also it is evident from pictures available , surveys and news in the news papers and social media
that Recurrent ecological imbalance, constant public behaviour at social level industrial and
domestic waste pushing in Kanh river polluting it back constantly. It shows that there is lack of

public responsible behaviour and strict implementation of rules and practices.

CONCLUSION- From this research project we conclude that government and local administration have
put in efforts to bring back the life of kanh river but any reform and revival whether it is social, cultural
or environmental public and administration should go hand in hand to rebuilt it and to maintain it. Now
we as responsible citizens should play our role honestly and nicely for the betterment of environment.
SOLUTION OF THE PROBLEM- Other then the efforts made by the government, Local administration
and IMC it is very difficult to maintain the balance of the ecosystem and keep it working unless until
public is aware and committed towards their responsibilities, rules and regulations
Following are the suggestions
1. Planting purification plants
2.Proper sewage system and sewage treatment plant
3. Strict industrial waste management
4. Installation of waste pits at industrial level and compose pit at domestic level should be made
compulsory.
5. Industrial effluent monitoring
6. Best practices observed and suggested and to be adapted
a.Iron grill
b. Sewer tapping
c. Industrial waste tapping
d. Nslah tapping
SUGGESTIONS

1. Awareness campaign should be carried out

2. At the school level it should be introduced as an activity towards cleanliness drive.
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3. Strict punishment and huge fine should be imposed on industries on voiding the rules and
regulations.
4. Industries, IT companies , education industries should be given partial social responsibility to
maintain the cleanliness of the river,
5. On the river banks public recreational events could be organized which should be kept paid so
that using those funds that place can be maintained.
Most importantly as Indore has established itself as most cleanest city of India consecutively for
six years, Local administration could plan a campaign to motivate the public to prove themselves
best on the country doing activities for maintaining the cleanliness of river Khan and ecological
health of the city.
6. Few places like krishnpurachhatries can be made tourist attraction.
7. Achieving above could establish Indore as ideal city not only in the country but could gain
recognition all over the world.
FUTURE PLAN
. Industrial Pollution Control
. Rejuvenation of water quality of Hukumakhedi land.
. Protection of Simpur Band & it's Water quality.
. Completion of Conveyance System for City Sewage
. Implementation of Indore Sewerage project,
. River front development of Kanh river in smart city area.

. Zero discharge from Existing 4 mld ETP at Sonwer Rood

NN U AW

. Indore is in process of of becoming smart city so Indore has already set to get a city — centric

riverfront on Kahn river,
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ANAXTURE

Interview questionnaire

1. Name: 2. Age: 3. Gender: 4. Adrees:

5. How long have you been observing this river?

a) Syears b) 10 years c) 15 years d)more than above

6. What changes have you seen?

a) get polluted b) rejuvenation c) drastic change d) no change

7. Have you seen any particular change in this river?

Yes/No

8. If yes, what changes have you seen,plz specify.

a) like flora and fauna was there b) fishing was there  c) water quality was good  d) water
quality was bad

9. Which type of garbage do you think is dumped in river?

a) house sewage/ garbage b) factories garbage  c) other Nala connected to river d)
all of above

10. What do you think about the reasons of pollution in the river?

a) releasing of untreated sewage b) rapid industrialization

c¢) household waste and drainage d) improper disposal of solid waste

11. How long have you been observing the rejuvenation of this river?

a) 2 years b) 5 years c) 10 years d) more than above

12. What do you think is the reason of contaminated water of this river?

a) throwing of animal dead body b) direct dumping of human waste

c) faecal water dumping d) improper sewage treatment plant

13. Are you satisfied with the efforts of government to rejuvenate the river

a) yes b)no c)may be d) can not tell

14. What is your opinion about rejuvenation of this river

a) very important for ecosystem b) not needed c) necessary for health d) can be usefull
water resource

15. Please suggest some solutions for the improvement of water quality of kanh river

a) purification plants b) sewage treatment

c) Installation of compost pit at industries and housing society b) all of above

16. What are the legal obligations imposed on government for cleanliness of the river.

a) sewage treatment infrastructure b) river surface cleaning c) industrial effluent monitoring
b) not aware

17. Best practice observed. Choose-

A.Iron grill  B. Sewer tapingC. Industrial waste taping D. Nallah taping

18. Why this river you feel is important.

A. Ancient B. Identity of indore  C. Ecological balance D. Future Tourism
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19. Which type of fauna have you seen when the river was not polluted

a) fish b) duck and swan ) migratory birds d) all of above

20) on the scale of 0 to 5 how much rating do you give on government efforts for rejuvenation of river
a)0-2 b)2-3 C)3-4 d)45

Link for google form of questionnaire
https://docs.google.com/forms/d/e/1FAIpQLSe0encvO36NvIN3d3BgKuG-
PEwoPBGGxF3qYSSHKU174dGetrA/viewform
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